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EDITORIAL
September, 1929

JVE

WE

MAKE OUR BOW

sincerely trust that you will find
the first issue, and the forthcoming issues of Projection Engineering not only to your liking, but
of sufficient value in contents to preserve for
reference purpose.
It is the desire and aim of the editorial
staff to serve each and every class of reader;
the executives behind the industrial guns; the
engineers in the field who are responsible for
the rapid strides in the development of light
and sound projection equipment; the owners
and managers of theatres and auditoriums,
v/ho are obviously interested in receiving
the best possible returns from investments in
sound and light projection equipment; to
the projectionists themselves, who have been
vested with a new responsibility .... the men
in the booths who can make or break a show;
and lastly, to the new and growing legion of
technicians and servicemen in the field, who
likewise do their share in keeping the show
this,

going

at

any

—

will be difficult to draw
the line between that which is of value to
the field in general, and that which is not.
In no other field is the technique .... the
actual art itself, so closely allied to the engineering side. It is through the engineering
developments that the art of the film, of the
stage and of the actors themselves is greatly
enhanced. It is important to know where the
art begins and the engineering ends.
If the effectiveness of a film can be increased
by the application of various shades of color
color that will play upon the emotions of
the audience, build up the psychological angle
then it is a subject
of each turn of the play
of interest to the whole industry, from the
executive heads down to the theatre managers.
But the actual engineering value of the development rests only in the details regarding the
depositing of colors on film and the effect the
colors may or may not have on such matters

instances

decrease in the intensity of
shades on the operation of the photoelectric cell, and so on.
Thus, in an instance of this sort, it is the job
of the editorial staff to judge, first, whether
or not the angle and nature of the material
is within the province of the publication, and,
second, whether the material holds constructive value and is of sufficient importance to find
a place in the general text section, or of news
value and suitable for publication in the news
light, the effect of various

section only.
Since the true engineering phase in the light
and sound projection field is not so clearly
defined as it is in most other industries, it
is not possible to maintain the same rigid editorial policy characteristic of the usual engineering publication. The matter of policy
must rest solely on personal judgment rather
than on a standardized routine, as the latter
is entirely too inflexible for our purpose.
However, the basic policy of PROJECTION

ENGINEERING

cost.

The staff of Projection Engineering is
aware of the fact that to serve such a large
and variant group is no easy task that in

many

as the increase or

it

—

—

primarily on conservatism
and constructiveness. Nothing is gained by
the readers, or by ourselves, through the publication of engineering articles of a derogatory nature, even though the facts be true.
If criticism cannot be constructive it is not
rests

worthy of publication. We feel much the
same concerning articles on new devices or
systems, worthy or unworthy, given unrightful importance through the gentle art of

Our principal objection to
material is that no actual information of value is offered. Being a tech"comparison."

this class of

nical publication, PROJECTION ENGINEERING
is desirous of offering to its readers the facts
and the facts only.
feel that the editorial policy outlined
is by far the fairest to the reader, the advertiser and the publication.
are intent on
serving the field rather than catering to it.
can serve only by keeping the publication clean and focusing our attention on such
matters as specifically relate to the light and
sound projection industries.
M. L.
Editor.

We

We

We

MUHLEMAN,
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G. E.
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SYSTEM
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—

books on Motion Pictures in the entire
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—
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balanced!
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•

The Best Theatre Pick-up
record
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by
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life.
•

E^

•

The Best Theatre Pick-up has by far the
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Q The Best
/I

•

•

•

The Best Theatre Pick-up has

a response curve

which follows, almost exactly that of the pick-up
selling for over $200.

The Best Theatre Pick-up, isbuilt like
a suspension bridge. So delicately is
balanced, that only a feather weight
placed on the record. When finished
playing a record, simply tip the head
it stays
no danger of ruining
record orwoodwork.
it
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—

—

Perfect balance
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%W7"HEN you examine the Best Theatre Pick-up in
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Why

and

of the Scientific Principles Underlying
Sound Pictures

By

THE

keen interest shown in the
synchronism of sound with
motion pictures has led us to
believe that our readers \vuuld

welcome a

resume of the

principles underlying this

scientific

new

art.

The great majority of us recall, no
doubt, how, in the early days of broad-

we were frequently enterby "canned" music, that is,
phonograph records broadcast over the
air.
During those years the electric
phonograph and the modern publicaddress systems were reaching an advanced state of perfection.
It was
only natural, then, that our motion
picture producers, always keen for a
casting,

tained

new

appeal to the public, should visualize the combination of an electric

phonograph with the public-address
system to give a synchronized sound
accompaniment to feature pictures in
their
theatres.
All
this
appears
simple, but in reality the present day

achievements have been attained only
by painstaking and costly experimen-

A

considerable amount of
credit for this is due to the researches
of the Bell Telephone Laboratories
and associated concerns.
tation.

the Talkies

Engineering Dept., General Radio Company.
*

Horatio

Two Fundamental

Systems

There are two fundamental systems
of synchronizing sound
first,
that
which employs a disc record similar
to the familiar phonograph disc
and,
second, that which utilizes an optical
;

record imprinted either along the edge
of the motion picture film or on a
separate film run in synchronism with
the picture.
A long series of factors enter into
the satisfactory recording and reproduction of sound picture entertainment by the disc process. Taken in
sequence these are, in the studio
(1) A skillful rendition of the program by instrumental or vocal artists.
correct
treatment of the
(2) A
acoustical features of the studio.
(3) The proper location and fidelity of the microphones.
(4) A skillful operation of the mixing controls.
(5) A high degree of fidelity in the
recording amplifiers.
(6) The perfection of the electromechanical recording device.
(7) Care and attention in preparing the wax record before and during

synchronization of re(8) Exact
cording with photography.
skillful
reproduction of
(9) The
playing records from the original

(10)

which

recordthe

employs

Frequency Band
In order to obtain a realistic and
pleasing reproduction throughout the
whole theatre, it is essential that all
these factors function to give a true
rendering over a wide scale of frequencies and a large range of intensity levels.
Good reproduction de-

recording.

The

electrical

Electric film

(16) A study must be made to give
the proper acoustical treatment of the
individual theatre.

:

fidelity

Recording equipment for
system employed

on-film

soundin

RCA

Photophone studios.
The microphone at the right feeds into the
microphone amplifier, in the black
box, which in turn feeds into another amplifier operating the recorder on the table.

In the theatre

light valve.

Art of

W. Lamson*

"wax."

The Western
ing machine

the

of

reproducer,

the pickup or
is
a critical

problem.
(11) Perfect synchronization must
be maintained between the reproducer
and the picture film projector.
(12) Proper use of (he fader is
This device serves to shift
essential.
from one record to the other and likewise functions as a volume control.
(13) A high degree of fidelity is required in the reproducing amplifier
system.
panel
control
output
(14) The
must, be properly adjusted.
(15) The loud-speaking equipment
must li" suitable for the purpose.

mands

impartiality
frequencies
to
to 5000 cycles per second.
Decreasing the lower limit to 30 or
25 cycles gives a noticeable improvement to certain types of music, while.
if the upper limit be Increased to 8000
cycles, an improvement in naturalness
and articulation is attained.
''(insider, for example, the specific
problem in which the producer desires
sound
to furnish his audiences with
record of a large orchestra to accompany a motion picture of Ibis orchestra in action.
The members of the
Orchestra would be seated in the customary manner in semicircular tiers.
Two or more cameras would be

from 50

:i
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brought into play, one to obtain long
shots of the full orchestra in action
and one or more to obtain closeups
of various artists during the rendition
of solo parts.
These cameras must
be installed in soundproof booths
in order that the clicking of their

mechanism

may

not

by the microphones

giving

a spiral groove of constant
width but of varying depth.
The lateral method is used almost
exclusively in sound picture records.

be picked up
and reproduced

audibly during pianissimo passages.
The acoustical director has two
major problems to consider.
First,
he must see that the arrangement of
the artists and the acoustical nature
of the studio is such that no troublesome echoes or reverberations exist,
while, on the other hand, the studio
should not be dead enough to produce a muffled record lacking in the
A greater amount
desired brilliancy.
of reverberation is desired to give a
pleasing brilliancy to an orchestral
number that can be tolerated for the
best articulation of solo singing or
speech.
Where both solo and orchestral music occur in the same program
a compromise is usually attained.

A

"variable

area"

film

by RCA Photophone.
Below: A "variable density" film
track, employed by Electrical Research Products, Inc.

employed

nature.

Stylus Travel
Contrary
phonograph

"Mixing'
second concern is
the proper distribution of a battery
of microphones, similar in form to
the broadcast studio microphones, at
proper points around the orchestra.
sometimes
as
These
microphones,
many as six in number, are connected
to an instrument in the recording
appropriately
known as a
booth
mixer. By means of this device the

amount of electrical energy taken
from each individual microphone may
be varied at will in aggregating the
total response which is fed to the
The placing
recording mechanism.
of the microphones and the proper
manipulation of the mixer controls
to give the most realistic record con-

an art in which proficiency
attained only by experience.
Once
mixed, the energy level of the ensemble can be raised or lowered, but the
relative importance of the several instruments cannot readily be varied.
The composite electrical impulses
are then amplified to a sufficient degree and fed into the recording
mechanism. This is essentially a cutting stylus which is made to vibrate
in strict accordance with the energizing current. In the "lateral" type of
recording, this vibration is along a
radius of the disc record so that the
stylus cuts a spiral groove on the
disc
constant
of
depth
(about
0.0025 inch) but of varying width.
In the "hill and dale" type of recording, the vibration of the stylus is perpendicular to the surface of the disc

(

HEAD SPROCKE

Fi^.i

A^ROMUATELV IN
^'^ W-* SOE OF HEAD
w\!E<,

WHEN INTERMITTENT HAS
;'-T.' CEASEO 1

to practice

with ordinary

records,
the stylus
is
made to travel outward from the
center of the disc at such a rate that
it cuts a spiral having the pitch of
about one hundred turns per inch.
The table rotates approximately 30

is

director's

A.L0W LOOP SO ~>A~

Above:

track,

stitute

Microphone Placement and
The

The original wax is a disc of metallic
soap from 13 inches to 17 inches in
diameter and about 1 inch thick. This
is initially given a high polish and is
then mounted horizontally on a turntable driven at a uniform rate and
synchronized with the film passing
through the cameras.
This
synchronization is accomplished by electrical means of a highly technical

/-n\

revolutions per minute, which is less
than one-half the speed of the
ordinary
phonograph.
The larger
records have a playing time of from
eleven to twelve minutes and the
stylus cuts its way over the wax at
speeds -varying from 70 to 140 feet
per minute.

The Play-Back
After the

wax has been

cut

it

is,

course, desirable to be able to
play it at once in order to detect
any flaws.
For this purpose a
special
reproducer known as the
of

play-back is employed. This is made
extremely light so as to produce no
appreciable wear on the relatively
If
the wax is
soft wax record.
declared satisfactory, it is then dusted
with a fine conducting powder and
electroplated, giving thus a negative
copy of the wax, which is called
the "master."
By successive electroplating
duplicates
of
the
steps
"master," known as "stampers," are
obtained, from which large quantities
of playing records may be pressed.
By taking proper precautions the
acoustical fidelity of the record is in
no way injured during these processes.

The Projection
Details of

ERPI

pick-up aton
Simplex Projecfilm

tachment

The

light

from

the

ex-

citing

lamp

tor.

brought
focus

to

on

is

a

the

as a line
by 0.0S0
thus covering the record
with an allowance
0.010
of
inch for variafilm

0.001
inch,

SUPPORTING PIUS -)

lamp socket

tion of position.

Let us now experience a quick
transportation from the producer's
studio to our favorite motion picture
theatre.

In the projecting booth a horizonmounted beside each
This table is
projection machine.
rotated by the same motor which
drives the film through the projector
so that, if the operator sets the
needle of the reproducer at a marked
point on the record coincident with
threading a marked portion of the
film over the driving sprocket, then
perfect synchronism between sound
and picture will be maintained.
tal turntable is

The reproducer is an electromagnetic pickup device driven by the
as it vibrates across the irregularities in the spiral groove on
This device is quite
the record.

needle

Projection Engineering, September, 1929
similar in action to any of the variety
of electrical phonograph reproducers
on the market. It contains, however,
a number of refinements which im-

prove its fidelity over a wider range
of frequency and volume.

Change-Over and Fading
The picture

film

the subject be a multi-reel feature,
as the end of the record is approached
a duplicate projection machine and
sound table are loaded with the succeeding film and sound record and,
at a given cue in the picture, are
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An

interesting type of fader

factured

by

the

Ward

—7
5

H
manu-

the

Immediately thereafter

"change-over" is
made. This is done on the screen by
closing the shutter of the expiring
projector and instantly opening the
shutter of the new machine.
The
change-over between the sound records
is accomplished by a device known as
a fader, by which the intensity of the
response coming from the expiring
record is reduced to zero and, subsequently, the response from the new

f»>*tp

transition

or

is

level.

layman

in the audience.

The electrical
from the fader

impulses
are then

coming

passed
through a series of special amplifiers
where they are enormously intensified.
As an illustration let us consider the
Bell Laboratories' system.
This consists of three units.
The first is a
three-stage resistance-coupled amplifier employing low-power tubes energized by direct current.
The second
unit consists of a push-pull stage of
medium-power tubes heated by alternating current, while the third unit
consists of a push-pull stage using
high-power tubes energized by alternating current.
Plate potentials for all
tubes are obtained from rectified alternating current.
Small theatres require only the first two-units, while
large theatres take one or possibly
two of the third type units to obtain
sufficient volume of sound for the
auditorium without overloading. The
three units have an over-all gain of
80 db, that is, they are capable of
multiplying the energy of the reproducer one hundred million fold.

A new

type fader made by the
General
Radio Co. for General
Talking Pictures Corp.

A

convenience of the operators.
special type of screen, reflecting light
well

transparent

of the last amplifier is

and
placed in the orchestra pit
directed toward the balconies, while
the other two are located behind the
upper edge of the screen and directed
downwards towards the rear floor
A small monitoring horn is
seats.
placed in the projection booth for the

MM

ROOM

sound,

is

of about
fourteen feet are capable of receiving
up to five watts of electrical energy
and converting from 30 to 50 per cent,
of it into sound.
Provision is made on the output
control panel for varying the amounts
of power delivered to the individual
horns.
When the equipment is first
installed in a theatre, a careful study
is made and these controls are adjusted in such a manner that the
directive properties of the horns tend
to focus the sound so as to produce
the illusion that it is emanating from
the center of the screen. An acoustical treatment of the theatre by the
use of reflecting and absorbing surfaces is often desirable to enhance
Once made, Ihese adjustthis effect.
ments are rarely changed.

brought to the output control panel
where the energy is subdivided among
several loudspeakers or horns, usually
four in number.
Two of these are

RY

to

The long exponential horns

having an effective length

The Loudspeakers
The output

but

desirable.

Leonard

Electric Co.

set in motion.

brought up to any desired
This transition may be accomplished gradually or rapidly, as is
desired, and, like the change-over on
the screen, is rarely perceptible to the
record

The Amplifiers

and sound record
are, of course, started together and
both have the same playing time. If

j
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General layout of equipment comprising the Western Electric Sound Projector System, or ERPI.
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Energy Levels
The energy

the whole reproducing system is controlled ordinarily by the means of a fader.
The "standard" positions of the fader
for different records or portions of
records are indicated by a schedule
supplied to the operator.
Varying
local conditions, such as the size of
the audience and so forth, often make
a departure from standard schedule
level

of

desirable.
It is customary, therefore,
to have two or more monitors seated
in different parts of the house and in

verse slit which is illuminated at any
given instant. This produces a blackand-white non-shaded record having
a fine saw-tooth appearance.

There are three

distinct methods of
which may be described here, all of which are fundamently adapted to produce a banded

recording

type of record.

communication with the projection
These experienced individuals
can thus transmit the request to raise
or lower the level a point or two when

The first makes use of the neon or
similar type of glow lamp which is
so well known in the art of television.
The intensity of the light emitted by
such a lamp can be varied rapidly
and easily by a fluctuating voltage
applied to it.
If, now, our film is

circumstances require.

driven

booth.

We

Film Recording
now propose to consider

the
photographic record corresponding to the
fluctuating sound impulses is obtained
upon a film in the studio and subsequently reproduced as sound in the
optical

method

whereby

a

uniformly

heavily-banded light spectrum.
may be obtained by varying the
a

intensity of the light source, either
directly or indirectly, or by changing
the effective width of the narrow slit
opening through which the film is exIn either case the density
posed.
across the record is constant at any
given point along the film, giving thus
the characteristic banded effect.

a

method of optical recordan interesting device
known as the Kerr cell. A beam of
third

utilizes

of constant intensity is passed
through a Nicol's prism which
polarizes the beam in a particular
plane.
It is then passed through a
narrow gap between two electrodes
and subsequently through a second
Nicol's prism set at 45 degrees to
the first.
The gap between the electrodes in the Kerr cell is filled with
nitro-benzol, a liquid which has the
property of rotating the plane of
polarized light passing through it
when subjected to an electrostatic
light
first

sponding to the variations of the
sound waves picked up by the studio
microphones.

The second method

utilizes a constant source of light and employs an
ingenious device known as a "lightvalve."
This consists of two parallel
duraluminum tapes each six mils
wide and three mils thick.
These
are so placed in the optical system
that, when at rest, they form an effective slit which, viewed against the
source of light, presents an opening
two mils wide by one quarter of an
inch long. By means of a high grade
optical system an image of this slit
in the light valve is thrown onto the
film in the form of a transverse line
of light one-eighth of an inch long

and, normally, only one mil wide.

The two duraluminum tapes form
an electrical loop circuit and they are
so located in a steady magnetic field

when a pulsating current is
passed 'through them, they move in
opposite directions.
In this manner
the effective gap opening between the
tapes, and, hence, the width of the
image line on the film, is varied according to the frequency and amplitude of the electrical impulses. Such
modulation of the light gives,
a
that,

In the second type of a record, a
constant source of illumination is employed, while the electrical impulses
corresponding to the sound waves
operate a mechanism that serves to
vary the relative amount of the trans-

course, the characteristic banded
record on the moving film. We note
that in this case the time during
which each spot on the film is exposed to a constant light source
varies, while in the other two methods described each spot on the film
record is illuminated for the same
time interval by a modulated light
of

intensity.
It is

The ERPI
fier.

A

Cell

The Light-Valve

There are two fundamental forms
which such a film record may take.
The one most commonly employed has
a constant transverse width and an
intensity or "density" which varies
from point to point along the film in
accordance with the frequency and
amplitude fluctuations of the corresponding
sound
waves.
Such
a
record is shaded in appearance and
similar in character to a photograph
It

behind

narrow transverse slit which is illuminated on the opposite side by such
a lamp, we have the means of producing a banded film record corre-

theater.

of

along

The Kerr
ing

The Neon Lamp
optical

milliwatt at the natural frequency of
the tapes.

photoelectric

cell

ampli-

Note the suspension for absorbing vibrations.

found desirable

in practice to

adjust the tension on the tapes until
they have a natural frequency of
about 7000 cycles per second. Under
this condition a 100 percent, modulation of the light, i. e., opening the
valve slit to a maximum of four mils
and just closing it completely requires
about ten milliwatts of power at the
lower audio frequencies and about 0.1

Illustration of the

Western Electric

"light valve."

to a degree proportional to the
impressed voltage.
Obviously, then,
a modulation of the effective intensity
of the light source may be produced
by applying an alternating potential
field

to the electrodes,

so that, if

we em-

ploy a fixed transverse slit against
the film, a banded record will result.
The separation of the electrodes and
the length of the light path between
them determine the voltage necessary
to produce 100 per cent modulation,
variation between full transmisi. e.,
sion and total extinction of the light.
As in the case of the neon lamp, the
degree of modulation of the Kerr cell
is

essentially

independent

of

fre-

quency, but in the Kerr cell the degree
of modulation is proportional to a
cosine
function
of
the
amplitude
which, obviously, limits the usefulness
of this device.

In all three methods of optical
recording the nominal effective time
of exposure is about 1/18,000 second,
corresponding to the nominal film
speed of ninety feet per minute. This
means that modulation of the record
at a frequency of 18,000 cycles or
higher would be nil with an increasingly better modulation as we go below 18,000 cycles.
In the workable
audio range, however, the modulation
is satisfactory, or can be made so by
the use of equalizers.

The technique of studio recording
follows along the general lines previously described.
The responses of
the several studio microphones, prop-
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erly mixed,

are amplified sufficiently
operate whichever type of recording device is used.
In general two
separate film records are made, one
for the sound and one for the photography.
This permits
different
a
technique of development for the two
films, which is very desirable.
Synchronization is accomplished by an interlocking
electrical
drive
system,
which contains mechanical filters in
the drive of the sound film to maintain a constant and uniform rate of
travel past the exposure slit.
It is customary in both disc or
photographic recording to make two
identical sound records and subsequently to choose the better for printing the released positive films or preThe
the
playing
records.
paring
optical sound record, as printed on
the films sent out to the theaters,
takes the form of a strip about oneeighth of an inch wide along one side
The picture and the
of the picture.
sound strip are printed separately on
the positive film, the space occupied
by one being shielded from the light
while printing the other.
to

Precautions
Great care must be taken in

select-

ing both the positive and negative raw
film stock to be used in sound picture
work. Any irregularities in the transparency of the film or emulsion will,
of course, generate unwelcome "background" noises in the final reproduc-

The
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While the eye can barely detwo per cent change in film
density, sudden irregularities of only
tion.

tect

a

of one per cent, will give
an audible background noise.

one-tenth
rise to

The Photoelectric

Mechanical Filters

When

projecting a motion picture
the film is advanced intermittently at
the ra^e of sixteen frames per second.

Projectionist' s

Knowledge of Sound Equipment

By

THE

"Film Daily" sums up the
case of sound pictures when it
says
"The destiny of sound
pictures, insofar as the public is
concerned, rests weightily in the lap
of the man in the theatre booth. The
projectionist can make or break the
:

show and

therefore, his importance in

the exhibition scheme of things should

be realized."
This should go on further and stale
that the projectionist himself should
realize the importance of his position
and equip himself to get the mosl oul
of the pictures which he is running on
But
the apparatus at his disposal.
more essential than even this is his
ability to be in a position to meet
emergencies when they arise.
This does not mean that the projectionist should be a qualified electrical-acoustic engineer, but he should
be familiar with most of the fundamental principles in order to obtain
the best results. But even more important than that the projectionisl
should have the ability to think and
think fast in an emergency, as hardly
anything ever happens that cannot be
*Oeneral
Institute.

Manager,

Sound

Is

slit.

The electrical impulses obtained
from the photoelectric cell are extremely small in amplitude.
A twostage resistance-coupled amplifier is
ordinarily necessary to bring them

up

to

an energy

level

comparable with

that obtained directly from the electromagnetic pickup used in the disc
method of reproducing. On account
of the high impedance of the photoelectric cell circuit, it is desirable to
build this amplifier into the same container which holds the photoelectric
cell.
The output of the amplifier, at
low impedance, is then carried to the
fader and, from this point on, the
same speech amplifying system used
with the disc method is employed.
Likewise, the same technique of fader
operation monitoring, and control of
the out-put panel.
In conclusion we wish to acknowledge our indebtedness to the Bell
Laboratories Record for certain data

used

in this article.

Role

F. A. Jewell*

seems from observation that this
the average projectionist baffled and when something
happens, he becomes rattled in his
frenzied efforts to do something and
as a rule docs more harm than good.
It

Just a Switch
typical

Unthrown

example of

this

follows.

an actual occurrence, which cost
the theatre a considerable amount and
could have easily been avoided if the
operator had used his head and not
become excited.
When the evening crew relieved the
afternoon force, everything seemed to
The
be in perfect working order.
right-hand machine was running on
the first reel of the feature! and the
sound was <>. K., but when reel two
was faded over to the left -hand maIt is

By this
there was no sound.
time the afternoon shil'l had lel'i and
the evening crew tried to Locate the

chine,

rouble.

the photoelectric cell

Important Consideration

new sound game has

A

•

New

handled in a temporary fashion to
keep the show going until an engineer
or a serviceman can be called in to
rectify the trouble permanently.

I

Projectionist

Cell

In reproducing the optical sound
record in the theater we employ another device used in the art of television, namely, the photoelectric cell.
When subjected to a steady polarizing
voltage the photoelectric cell allows
a current to flow through it which is
proportional to the intensity of light
falling upon the cell. A narrow transverse slit is interposed between the
cell and a constant source of light.
This slit extends across the portion
of the film carrying the sound record
so that the intensity of the light passing at any instant into the photoelectric cell depends either upon the relative density of the banded film back
of the slit or upon the width of the
portion of the saw-tooth
"cut-off"
film record at the point in question.
Thus if the film is drawn uniformly at the original speed across
the slit we will obtain a pulsating
current in the photoelectric cell circuit
which will be a reproduction of the
current in the studio microphones.

each frame being stationary for the
brief instant during which light is
passing through it to the screen.
Obviously, then, the synchronized picture and sound record can not be
adjacent on the film. In practice they
are spaced about fifteen inches apart
along the film, thereby allowing for
a "loop" to take up the intermittent
slack
between
them.
Mechanical
filters are used in the drive to insure
an extreme uniformity of motion past

The

exciter

litrlit

was

lil

burning at the proper brilliancy.

and

The

tubes in the amplifiers wore all going.
loose connections could be found
and all the other usual examinations
were made, but with no results. All
of this required time and the longer
it went the more excited the operator
became. Added to this was the manager's
ravings while the audience
hissed, clapped and stamped. Then as
a last resort, the operator began to
experiment by changing tubes, photoelectric cells and resistances in the
coupling between the photoelectric cell
and the amplifier and anything else
that, he could think of.
The rest of the story is too sad to
relate as it requires bul little Imagination to realize what actually happened.
When the sound engineer arrived, il was too late to save the show
for that nighl so the best he could do

No

was

to

undo

all

the

damage

thai

the

operator had done by bis experiments.
Then an Investigation was made to determine the original cause of ••no
sound" and Ibis is what was found.
Previous to running the feature, a
silent comedy bad lieen run and the
music was furnished by a non-synchronous device thai played standard
(Continual on ixifir 20)

;
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Acoustics of Motion Picture Theatres
Practical Information Pertaining to the Testing of Sound Conditions
and Remedies for the Most Common Faults

By John
much unintelligible or misleading information on the subject
of acoustics, has been directed at
the theatre owners and managers
since the inception of the talking movie
that it seems desirable at this time
to try to put the subject on some sort
of a practical basis.
The average
theatre owner is not interested in
abstract discussions of the effects of

SO

frequency and phase distortion, nor
does he care to go into the refine-

ments

of

the

reverberation

theory.

he wants to know is
whether or not his customers can hear
comfortably. If they cannot, he wants
to know how to place the blame, and
what steps to take. In view of the fact
that his needs are so simple, it seems
almost strange that the various firms
interested in the subject have not succeeded better in satisfying them.
Absolutely

all

The answer lies in the fact that the
talking movie arrived so suddenly that
no one was prepared for it. Hundreds
of theatres were confronted with problems outside of their experience, and
a frantic cry arose for anyone who
could offer assistance. For a time the
situation amounted almost to hysteria

many owners were stampeded

into be-

lieving all sorts of impossible things
Now, however,
about their houses.
the first rush of excitement has passed
and there is time to give the matter a
little

coherent thought.

* Staff
Acoustical
ville Corp.

As a matter

Engineer, Johns-Man-

S.

Parkinson*

SPECIAL ARTICLES BY

CAMERON

CAMERON,

a
our editorial
staff, has begun the preparation of a series of spe-

J-4.2kT.EiSf

member

R.

of

articles, to run exclusively
in Projection Engineering. The
first of the series of articles will
appear in the forthcoming issue.
Mr. Cameron is well known in
the motion picture field, both
personally and by the acknowledgment received through the
numerous technical text books he
has written, the most notable of

should be able to determine himself
whether this is the case. It is hoped
that the data contained in the following paragraphs will facilitate this decision by describing a
few simple
experiments which any person can
perform.

cial

which are, "Motion Picture Projection" and "Motion Pictures
With Sound."
Mr. Cameron's articles xoill
deal with the technical and semitechnical considerations of both
light and sound projection as
they are specifically applied to
the art of motion pictures.
Editor.

—

of fact a comparatively small percentage of theatres need acoustical treat-

In a much larger percentage
ment.
flaws are apparent, but very often
these flaws may be remedied by a few
in apparatus or the
simple changes
The fact remains, of
furnishings.
course, that many theatres really do
require expert advice and treatment,
but the theatre owner or manager

Reverberation
In order to understand the significance of these tests it will be necessary to review briefly the acoustical
theory as it applies in each case. The

most common acoustical defect

is excessive reverberation.
This produces
an overlapping of successive syllables

and musical sounds with an attendant

The time of reini intelligibility.
verberation depends on the sound absorptive qualities of the interior surfaces of the room. It is influenced by
carpets, upholstered seats, draperies,
etc. These materials all increase the rate
at which the sound decays, and consequently help to reduce the length of
time during which reverberation lasts.
Nearly every one has experienced the
effect of excessive reverberation.
A
familiar case is the sound of one's steps
reverberating in a long bare corridor.
Another is that hollow lingering qualloss

which one's words assume when
talking into a well or cistern.
The
opposite effect is obtained in a library
or in the rug department of a large
store.
The difference is obvious, and
will convey a fairly accurate idea of
how much good hearing conditions depend on the control of reverberation.
In a theatre this effect is most noticeable at the end of a sentence, or after
an abrupt pause in the dialogue. The
sound continues to be heard for two
or three seconds, sometimes apparently
in far corners of the house. This phenomenon must not be confused with
the same defect in the apparatus.
Sometimes too much reverberation is
allowed in the recording, but this can
always be detected because the residual sound comes from the horn rather
than from the body of the house. Rein the recorded sound
verberation
causes the sensation that the horn is
"singing."
ity

Reverberation almost always makes
equally in all parts of the
house.
Immediately in front of the
stage it may be drowned out by the
blare of the speakers, but elsewhere
it causes an almost uniform reduction
By virtue of this
in intelligibility.
fact it can often be detected, for it is
the only acoustical defect except certain types of extraneous sound which
annoys all the patrons equally. Here
again we must except the defects in
reproduction these of course will be
equally annoying to everyone.
itself felt

;

A

view of the Fox Theatre in Detroit showing the areas on the ceiling
where acoustical material was installed.
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The quality of the reproduction may
be determined if a comparative test is
made using a person speaking instead
of
the electrical
apparatus.
The
speaker should stand as close as possible to the horns and speak with approximately the same loudness.
Obviously, if he can make himself understood without exercising any undue
effort, the fault must lie in the reproducing apparatus.
If hearing conditions

improve as the

size of the audience increases
probabilities are that the trouble

the

may

be laid to reverberation. A single person seated in a theatre furnishes as
much sound absorption as 25 square
feet of the average drapery.
Large
audiences sometimes cure excessive reverberation simply by virtue of the
tremendous area of absorptive surface
which they furnish. For this reason it
is useful to compare the afternoon and
evening performances.
The first point, then, is to check for
reverberation. Compare a normal person's voice with the sound from the
reproducing system, and listen for a
"hangover" at each pause. Then observe whether the condition varies
with the size of the audience, or
whether it is different in various parts
of the house.
Another very common acoustical
defect is echo. This is somewhat more
difficult to analyze than reverberation,
but certain tests apply. Nearly everyone is familiar with echoes as they
occur outdoors. They are most often
heard when the source of sound is at
a suitable distance from a large blank
wall, or a steep hill or from the edge
These
of a dense growth of trees.
echoes are more pronounced than those
that occur inside a room because distances are greater and there is no
blurring by intermediate reflection
from other walls. To produce a really
annoying echo within a room there
must be surfaces which will concentrate the sound and raise it above the
These
level of general reverberation.
facts furnish us a few clews on how to
detect echoes.

the echo makes itself
noticeable through an apparent stutli
tering or blurring in the words,
is necessary to observe quite carefully
whether the word is actually being
heard twice.
This effect is best obphrase as In the
served at the end of
case of reverberation. A similar test
can be made if one person will stand
iie\i to the born and clap his hands
Sharply while some one else listens on

Sometimes

:i

con fusion
probably only
reverberation, but if one or more of
the following sounds stand out sharply
an echo is present. The listener should
move around through the bouse and
determine where the phenome
Is
noticeable.
If the dif&CUlty is caused
by echo only certain seats or rows of
seats will be affected.
In this regard
the reports of patrons are often sur
prisingly reliable. The writer has seen
the Moor of the house.

of

a

sounds ensue

number

oat runs

.if

it.

If a

is

theatres
of
where the
the house seemed to know

lllllllllilllllllllllllllNllllllllllllllilllllll

The

interior

of

the
tan

Theatre

The

installation

Los

Metropoliin

Angeles.

acoustical
material in this

of

theatre
proved

im-

its

acoustics to a
great
extent.

almost exactly where the echoes were
These areas are generally
characterized as "dead spots." although actual experiment usually de-

noticeable.

them as echoes.
The hand clap test may be made

fines

conthe person clapping will
gradually increase the rate until a
steady
"putt-putt-putt-putt"
like
a
motor boat exhaust results.
Every
alternate impulse will come from the
echo.
The technique consists in increasing the rate until the echo comes
midway between the claps, at which
point the number of reports will suddenly appear to have been' doubled.
This test will not apply, of course, to a
condition where multiple echoes exist.
In such a case, however, the effect is SO
marked as to be unmistakable. It has
been variously characterized as resembling a machine gun, the rustling of
[eaves, and the sound of a distant

clusive

if

motor boat. Perhaps the best imitation would be the sound produced by a

number

of

lead

shot

Calling

rapidly

ami at equal intervals on a pine hoard.
A true multiple echo is rare, however.
so thai
fail

to

the other tests described also
indicate the presence Of an

if

echo it is probable thai the problem
elsewhere.

The

Extraneous Sound
theatre
manager musl

lies

ftlSO

guard against extraneous sound.

Just
glaring

stray daylight or a
win tend to destroy the
image on the screen, so any Interfering noise tends to confuse the sound
This extraneous sound
reproduction.
may come from a score of sources

as a

little

exit

light

ventilating fans, projection machinery,
street noises, stage apparatus, or even
from the audience itself scuffling,
coughing, and squeaking their chairs.
The insidious aspect of this problem

that very often it passes unnoticed
beneath the level of the program. For
example, when the ventilating fans are
turned on the sound is at once audible,
but after it has persisted for some little time the brain ceases to be conscious of the noise as such and merely
registers an increased resistance to
hearing. It is, however, very simple to
detect the presence of this noise once
the attention is focused in the proper
is

Indeed, of all the obstacles
in the way of the average
customer's hearing, the one which he
should never have to face is this very
problem of extraneous sound.
direction.

which stand

One more acoustical problem occurs
often enough to deserve mention here.
condition
which makeis
the
II
hearing dillictilt beneath deep balconies
and al the extreme sides and rear of
The basic cause is
Large theatres.
Theoretifaulty energy distribution.
cally, for perfect acoustic conditions
the energy should be evenly distrlb
iited over the entire house ami should
he sufficient ai nil iwiints for satisfac
tory hearing.
Every now ami then a
theatre is built with certain parts of the
In. use partly separated From the main
body, anil often these off-set Bpaces are
When BUCh
highly sound absorbent.
a condition occurs the sound waves arc
damped out before they can penetrate
to auditors in these areas, much as the
roice

U

muffled

in

a

closet

full

of

—
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clothes or hangings. Such a condition
is easily recognized.
If the investigator will sit in various parts of the
house and listen to the variations in
sound energy rather than to the actual
words or music he will very soon be
able to detect any marked changes in
the loudness of the sound. Then if the

area in question shows attenuation so
great as to strain the hearing, we have
conclusive evidence that the energy
For example,
distribution is faulty.
if one walks down the aisle from the
stage and beneath the balcony of the
average theatre a distinct reduction
If this
in intensity will be noted.
phenomenon is coupled with complaints against the hearing conditions
under the balcony the case is almost
To be sure, in almost any
complete.
auditorium the energy shows a marked
reduction toward the rear of the house.
The point to observe is whether this
reduction is so great that the ear begins to have a sensation of strain, such
as is felt when listening to a person a
long distance away.
These are the major acoustical problems and the methods which can be
used to analyze them. Once the analysis has been made more than half the
battle is won, for then the responsibility for correction can be placed.

The Remedies
problem is one for the acoustical companies it will be desirable first
to have the preliminary conclusions
checked by a thorough analysis, and
where necessary, by actual tests in the
In general, however, a comhouse.
If the

plete set of plans furnishes all the information required for the analysis. If

the problem is found to be reverberation the solution is generally simple
requiring only the installation of a certain amount of absorbent material.
This material may take the form of
draperies, carpets, etc., or it may be
supplied by various commercial acousFrom a standpoint of
tical materials.

A sound wave photograph

of the reflections fron?

the ceiling

in

a

model

section of a Chicago theatre.

sound absorbing efficiency those mawhich are specially designed for
the purpose are far cheaper.
Sound
absorption should always be considered
in terms of the cost per absorption
unit unless the installation must also
fulfill some special requirement of design or utility. Permanence and maintenance cost are also important, as also
are such considerations as fire hazard
and ease of decoration.
Problems involving echo and socalled "dead spots" generally have a
similar solution, but the material must
terials

be installed in the proper areas, else
the correction is useless. To this end
it is important to have a competent
engineer check the analysis, since the
determination of echoes is largely a
matter of experience. Echoes should,
of course, be detected and corrected
during the process of design, but it is
often possible to remedy the difficulty
even after the theatre has been built.
If the survey indicates the presence
of extraneous sound, the discovery of

cause

the

generally

indicates

the

Almost always the remedy
is suggested by common sense; there
are really no general rules that can be
set down. Wherever possible the sound

remedy

also.

should be destroyed at its source, or
if this is not possible barriers in the

form

of doors, curtains, vestibules,

etc.,

should be erected.
If direct contact
with the theatre is essential, as in the
case of a ventilating system, the application of sound absorbent material
around the source is an effective cure.

Energy distribution and kindred
problems must in general be turned
over to the acoustical engineer for solu-

No single formula applies, and
sometimes radical changes are necessary.
Sometimes changes in the position or power of the horns will ameSometimes
the condition.
liorate
changes in furnishings and draperies
tend to improve matters. Occasionally
tion.

the construction of suitable reinforcing
or equalizing surfaces has provided the
solution.

But

in general each

new

case

calls for a different treatment.

The

point which

wished

it is

to

em-

phasize, however, is that in all cases a
brief preliminary survey on the part of
possible.

manager
The simple

to

The handicap under which

the owner or

is

desirable and

described
require no previous experience, and ask
no more of the ear than it is equipped
give.

tests

the science of acoustics has always
labored is the universal tendency to
place it in the realm of the unknowBut
able, if not the supernatural.
after all

it

to assist the

has been developed solely

human

ear out of

its

var-

ious difficulties, and what more natural
than to ask the ear to do its share of
Once the layman realizes
the work?

A

typical sound

wave photograph showing the

reflections

model plan of a Chicago theatre.

from the walls

In a

that he carries with him always two
of the most delicate acoustical instruments ever devised he will discard the
compound of abstractions and superstitions" which has been bewildering
him and will begin to offer the intelligent criticism which is so badly needed.

2

i

:
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Treatment of Audio-Frequency Transmission Lines
Data on Impedance Adjusting and Equalizer Circuits to Meet Average
Requirements of P-A and Talking Picture Installations

By

WITH

increased general inter-

est in public-address

systems

and talking picture installations some question has
arisen as to methods of treatment for
audio-frequency transmission lines of
varying length. Cases of coupling such
lines into and out of other apparatus
have been reduced to several standard
instances and transformers for such
service are now commercially avail-

Charles H. W. Nason *

step-up windings or as ratios of unity
to some fractional part thereof, as "1
to .55" for a step-down transformer.
In the case of high ratio step-down
transformers the power considerations
are the same as for all other cases in
transformer design and the necessity
for guarding against excessive I 2
losses in the windings themselves and
in the transmission lines through the

B

tentiometer across the voice coil. The
exact value of this resistance would
depend upon the speaker used. The
output device is an auto-transformer
tapped at ten secondary points for output to from one to ten 15-ohm speakers.

Fig. 2 shows a slightly different arrangement perhaps of not quite so
nature employing
satisfactory
a

—

—

able.

While the design of impedanceadjusting transformers for this purpose
is a matter of general knowledge a
few simple rules may be helpful in
adapting available transformers to
special purposes and their repetition
may not be amiss.

:
.

FERRANTI
,--0P-M-1C

mum

:,

iiiwimnimiiiii

Another impedance adjusting
similar

circuit,

form

in

and

adaptation

to

that
but

1,

Fig.

of

2000 OHM
LINE

working

through a 2000-

For a transformer to work out of
an impedance Z into an impedance

ohm

line.

t

\*—o~t

lllllllllllillllllilllllllllllillllllllillllllllll

Z:;

—

FIG.
z,

(i)
7a

where "a"

the turns ratio.
This
holds good also for vacuum tube output transformers where the impedance
of the load varies materially with the
frequency in moving coil speakers,
however,
the
impedance/frequency
characteristic is substantially horizontal and we may avail ourselves of the
full portent of the fact that maximum
is

—

use of insufficient copper becomes evident. This is highly important in the
case of multiple connection of moving
coils for dynamic reproducers and only
exceedingly heavy and short connections should be employed.
The metal
shielded cable used in aircraft radio
work is ideal for the purpose and will
meet with the underwriters approval
for theater use.

AMERTRAN
15

OHM

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiun

TYPE 377

Justing

more

dynamic

speakers,

500 OHM

through

LINE

ohm
inn

10

undistorted power output is obtainable
the tube works into a load impedance of twice its Rp.
Hence

ad-

circuit

for working out
of 250's in pushpull, into one or

-

*-

STEPS

.15- (6

a

500-

line.

iiiiiimiiimiimiiimiiiiiiiiiiiiii

OHMS

working out of two 250 tabes into one.
more moving coil speakers, through
a 500-ohm line is shown in Fig. 1. The

or

=

a-

(2)

Z,

Naturally in push-pull circuits the
two Rp's are in series and the full
turns ratio must be taken as twice the
value for the single tube as calculated.
Ratios for impedance coupling transformers may be written either as ratio
of whole numbers, as "1 to 3" for

transformers shown are of a special
nature but are available on order from
the manufacturer.
Provision is made
in the tube output circuit to incorporate a dynamic speaker as B moni-

from the main
subject it is suggested that an ideal
volume control for this monitor would
be through a rheostat in lie fleld extor.

As

a

digression

I

•Chief Engineer, Sound Service.

transformers

adjusting

work out

of a microphone, line or
phonograph pick-up into the grid of
a tube are available and the existing
transformers having variable ratios
may often be adapted to special cases.
For example, the OP-M^c, shown in
the circuit in Fig. 2 might be readily
adapted to any of the following cases
out of a tube into multiple magnetic
speakers out of a tube into moving
out of a tube
coil speakers in series
out of two
into a transmission line
tubes in push-pull in either of the

citation

circuit

;

foregoing cases; out of a transmission
line into the grid of a tube, out of a
line into various combinations of magnetic or moving coil speakers. In fact
a study of the transformers now on
the market will yield many such cases
of adaptability. In some cases no such
simplicity occurs working out of a
detector tube into a remote amplifier
or from a microphone into lino, mixer
or tube presents a problem noi so easily

—

Impedance Adjusting Circuits
An impedance adjusting circuit for

when

2 Z, (or 2 Rp)

Impedance
to

;

Impedance

AMERTRAN

MONITOR

8+

character.

:

FIG.1

'TYPE 332
-

transformers of a generally available

or

by

a

200

ohm

po-

with
makeshift
equipment.
Happily the Gods have been good and
there is no lack of special transformers for such cases.
solved

sheet

known
in

shown

a reproduction of
by one of the better
manufacturers, demons! ral Ing

In Fig. 3
a

part

standard

is

issued

the adaptability
items.

of

certain

Necessary Frequency Ranges
Transmission lines, though consisting merely of a resistance lor normal

—

(
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STANDARD AUDIO
TRANSFORMERS
AF3-AF4-AF5
PLATE

-

6

'

a. nl/ o

GRID

PUSHPULL IliTERMEDIATE

PUSHPULL INPUT

TRANSFORMERS
AF3C-AF4C-AFSC
PLATEom yOGRID

TRANSFORMERS

AF5CC

absence of any attempt to equalize or
match the line between the amplifier
and speakers.
In nearly every instance of this kind the substitution of
a logical transformer for those furnished with the speaker at the termination of the line has resulted in understandable speech as opposed to unintelligible mouthings.

PUSHPULL OUTPUT
TRANSFORMERS

OP4C-OP7C-0P8C

PLATE

PLATE (Km /O GRID

>GRID
reiAs

PLATE

.GRID

BIAS

PUSHPULL OUTPUT

PICK-UP MATCHING

TRANSFORMERS

TRANSFORMERS
AF4 CORE -AF5 CORE

0P4CC

STANDARD OUTPUT
TRANSFORMERS
OP 1- OP 2 -OPS

MICROPHONE
TRANSFORMER

CHOKE

COILS

B1-B2 -B3

Jl f

'.

0>-r°'?r

<

•SEC.

o)

These few words are not to be construed as authoritative as the subject
is too profound for the mention of
more than a few practical facts. For
those wishing to delve deeper into the
subject the author suggests the purchase of "Transmission Circuits for
Telephonic Communication," by K. S.
Johnson, of the Bell Telephone Laboratories, published by Van Nostrand.

1"AUDI0 TRAMS

SPECIAL MULTI-RATIO STANDARD AND PUSHPULL OUTPUT
ALSO FOR TUBE TO LIHC AliD LINE TO TUBE

TRANSFORMERS

—

PLATE

PLATE
fc>

T.
1-6/1

° 2-7/1

t
<

L

PI

ATE

'

Showing, in schematic form, a group of transformers well suited to
meet the special requirements of audio-frequency transmission lines, etc.

Fig. 3.

(Courtesy of Ferranti, Inc.)

power work represent complex networks for use at voice frequencies and
are most effective filters in some cases.
Proper and enjoyable reproduction of
music calls for a frequency range of
from fifty to five thousand cycles but
the high quality reproduction of speech
requires that the range be extended in
the upper register to much higher on
the scale.
Recent advancements in
wax recording make the transmission
of frequencies in excess of eight thousand cycles a necessity if full advantage is to be taken of the new standard of quality and if the aspirates and
sibillants of the spoken word are to
"As silent as the
be fully evident.
's'
in 'Talkie' " is a recent "wise
crack" amongst the Broadwayites
and it's no joke from the engineer's
point of view because it's all too true
Proper
in the majority of cases.
matching of the impedances of the
different elements of
will take care of that

an installation

—but

the other

must appear in their
frequencies
proper relations one to the other and
to maintain an over-all response curve
Peaks in the
that is essentially flat.
curve may be removed through the use
of resonant circuits in shunt with the
transmission line and tuned broadly
to the offending frequency, the degree
of absorption being made variable
through the use of a variable resistance in series with the trap circuit, as
shown in Fig. 4. The frequencies to
which such trap circuits must be tuned
are determined through the use of a
beat-frequency oscillator and vacuum
The run is coorditube voltmeters.
nated on log paper, the frequency in
cycles against the level in db's so as
to evidence the true audibility charThe scheacteristics of the system.
matic set-up for such a run is given in
Fig. 5 and is self-explanatory.

records covering the entire range of
frequencies are now available and with
the aid of a single vacuum tube voltmeter may be used to obtain a comprehensive curve of any amplifier system. Such a curve may be plotted in
db's above or below the output obtained at some arbitrary frequency

CANNING SOUNDS
INDUSTRY

NEW

THERE

is nothing decidely new
or brilliant about referring to a
phonograph record plant as a

canning factory.
However,
comes to canning miscellaneous
sounds which have nothing to do with

when

it

building up a library of recognized
music, we have something decidedly
new, and that is precisely the present
status of a present development in the
phonograph industry.
"Imagine if you will," states J. E.
Smith, President, National Radio Institute of Washington, D. C, "a plant
devoted to canning all kinds of sounds.
Yet that is precisely what is being
done today by certain phonograph
record companies. The rapid growth
of the 'talkies' has led to a healthy
demand for all kinds of sound effects.
Thus the phonograph companies have

prepared special sound libraries, com-

Equalizer circuit to neutralize peak
at 1000 cycles

(400 cycles, for example). It must be
remembered that these runs are effective only up to the speakers and that

runs including the speakers
are impractical save in well equipped
laboratories and even then are of a
tricky nature. I think that this covers
In most of the
the field fairly well.
installations that the author has been
called into consultation on the outstanding trouble has been the utter
over-all

—

prising hundreds of records of sounds.
There are barking dogs, crying babies,
mob yells, hotel lobby backgrounds,

sewing

circle

backgrounds,

guns in action, tanks soldiers marchThese records are ining, etc., etc.
tended primarily for small theatres
which cannot afford the synchronized
equipment of the regular 'talkies,' but
desire to employ records for incidental
music, and the required sound effects."

LOAD

AMPLIFIER

OSCILLATOR

railway

train, fire engine, steamship whistles,
church bells, artillery fire, machine

LINE

T
V.T.

HH

i

EQUALIZER

VOLTMETER
CONSTANT AMPLITUDE
RECORD

F |Q 5

V.T.

VOLTMETER

.AMPLIFIER

-OAD

.'

Frequency Runs
Beat-frequency oscillators are rare
beasts and are not to be found in the
In as
average small laboratory.
much as the sound installations in
theaters are mainly concerned with
operation out of a magnetic pick-up
an alternate and simpler method is
shown in Fig. 6. Constant velocity

-A

LINE
L

HIGH QUALITY
PHONO. PICKUP

hH

EQUALIZER

V.T.

VOLTMETER

FIG.

frequency oscillator, for making frequency runs on
transmission lines.
An alternate method for making frequency runs, using a constant
amplitude "frequency" record.

Fig. 5. Set-up, with beat

Fig. 6.
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Speech Interpretation in Auditoriums
The Relation

of Frequency to Articulation, the Masking of Tones and
the Importance of Adequate Absorption Qualities

By

THAT

different auditoriums of
approximately the same size
vary greatly in their acoustic
properties is apparent even to

observer.
In some halls
it is difficult to follow a speaker who
might be heard easily in a room with
better acoustics. An auditorium which
is acoustically bad for speaking purposes usually has one or the other of
two defects either the speaker's voice
is too faint at remote points, or. on
account of excessive reflections from
the walls, the spoken syllables do not
reach the ears of the listener as
articulate sounds but as a chaos of

the casual

;

E. C. IVente*

Reverberation Time
The late Professor Sabine of Harvard conducted a series of noteworthy
experiments in which he set up as a
measure of the acoustics of an auditorium the time required for the average sound-energy density to fall to
one millionth of (60 db. below) its
This time is technically
initial value.
designated as the reverberation time.
Sabine found that for a given size of

0.008

60

has an optimum value. Most
of his data, however, refers to sounds
of a frequency of 512 cycles, which
lies near the middle of the musical
The absorption of sound by
scale.
materials, however, varies greatly with
frequency. Hence even rooms having
the optimum reverberation time at 512
cycles may yet vary widely in their
acoustic characteristics. Sabine recog-
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1. (A) Relative energy distribution of speech at each frequency;
(B) Per cent energy below given
frequency.

Fig.

reference
speech.

room but

excessive

revcrboral ion
will make it difficull to distinguish the
individual syllables of the speech. Obviously in the design of an auditorium
these two extreme conditions must be
avoided.
the

the

interpretation

to

of
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not

with

especially

90

;

I

was

it

stressed,

Speech sounds may be regarded as
composites of pure tones of different
The disfrequencies and intensities.
tribution of energy among the component tones of representative English
speech sounds throughout the frefive
fifty
to
quency range from
thousand cycles per second has been
determined by Crandall and Mac1
Their results are shown in
Kenzie.

tones, from which he can extract the
meaning only by a tiring effort.
In the open air, words reach flic
listener directly from the speaker
in

a closed room, however, they are reinforced by reflection from the enclosing walls.
This gives rise to the
phenomenon that in a room a spoken
syllable is heard for some time after
it
Is uttered, and the greater the refleeting power of its walls, the longer
is this time of reverberation.
If the
room has hard walls the loudness of
one syllable
some distance from the
speaker may still be great enough to
Interfere with the Interpretation of
the succeeding syllable.
There are
bus two extreme conditions: If the
walls are highly absorbing, the loudness of the speech at remote parts of
the room may be Insufficient
If the
walls are hard, the loudness will be
almost the same at all parts of the

but

fact,

sufficiently

Fig.
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frequency
the
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/
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lies

June, 1022.

90

below

speech

Inst.,

as

I

cycles.

Journal

100

the

In

hundred cycles

cnt

cycles are of value in preserving the
naturalness of a speaker's voice, they
contribute relatively little to the interpretation of speech sounds.
The
curve shown in Fig. 2 is from a paper
by Fletcher. 2 This curve gives the percentage of syllables found in the
English language which are correctly
understood when all the energy below
the frequency given as abscissa is suppressed by the transmitting system.
For example, if all the energy below
five hundred cycles is suppressed, the
articulation is still within two per cent
of the maximum, although sixty per
cent of the energy in speech lies below
this value. This fact points to the importance of considering the absorption
characteristic's of materials that are
used in rooms for damping purposes.
In Fig. 3 is shown the absorption
curve for a layer of hair felt such as
is frequently used for deadening rooms.
This material is merely given as an
example: most other types of porous
materials used for this purpose have
very similar absorption characteristics.
This material is seen to have huge
absorption in the upper but small absorption in the lower frequency region.
The average intensity throughout a
room is. to a lirst approximation, inversely proportional to the absorptivity
Hence, in a room
Of all the surfaces.
with a relative large amount of porous materials, the Intensities of the
tones of (ho higher frequencies, which
we have seen to he important for
articulation, are very greatly reduced

is

region around two
here is approximately
forty limes as much energy as around

abscissa.

and

In view of the preceding data it
might seem that the low frequency
components in speech are relatively
important.
However, it has been
shown that, although the components
in speech lying below five hundred

A gives the relative
energy in speech corre-

to

Suppression

Articulation

when

given frequency
suppressed.

below

Of

sponding
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this masking of one tine by another
has been made by Wegel and Lane, 3
from w hose paper the curve of Fig. 4
is taken.
An ordinate of this curve
r

gives the relative power of a 1500-cycle
tone that is just audible in the presence
of a masking tone of three hundred
cycles having the power indicated by
the abscissa.
Unity power for either
tone is taken as its power at the
threshold of audibility when no other
tone is sounded simultaneously.
For
example, when a tone of three hundred

10"

lo-

re

2

cycles

10°

is

sounded at an intensity of

times

its value at the threshold
of audibility, a fifteen hundred cycle
tone to be heard must be 10 4 times as

The masking of a 1500-cycle
tone by a 300-cyc!e tone.

Fig. 4.

in comparison with those of the lower
frequencies, which are unimportant for
articulation. When, then, enough por-

ous material is introduced to reduce
the reverberation of those tones in
which speech is rich to the point where
it is no longer objectionable, the intensities of the important hight frequency tones may be below the threshold of audibility at remote parts of
the room.
At these points it will be
difficult

to

interpret

the

speaker's

when

the three hundred
absent. These values of
intensities
for
the
respective
frequencies are quite possible for speech
in a room, which has its acoustic characteristics controlled by the absorption
of ordinary porous materials.
The
phenomenon of masking further emphasizes the importance of keeping
down the average intensity of the
lower tones, which for articulation are
quite unimportant and yet are delivered in large amounts by the speaker.

intense as
cycle tone

is

termined by W. C.' Sabine. This is seen
to be somewhat selective in favor of
the lower frequency tones. For a room
that is too reverberant we could thus
hardly do better than to increase the
absorption by covering certain of the
walls by some kind of wooden panels.
Unfortunately, as the absorption coefficient for such panels is low, a very
large amount of wall space would
usually have to be covered in order to
bring the reverberation down to a
proper value. This the fire laws will
not permit in many cases.
It thus
appears that there is a need for a ma-

which is fire-proof, fits into the
decorative scheme of interiors, and has
absorption characteristics that are high
and selective for low frequency tones.
Having available materials of this type
in addition to the various porous absorbers now on the market we could
place the problem of acoustic treatment
of rooms on a better engineering basis.
terial

11

10

9

words.

Absorption

Charac-

teristics

/
UJ

O

Masking of Tones
Aside from the distracting effect of
reverberation of low frequency
their
presence in excessive
tones,
amounts reduces the ability of the
auditor to hear those of high frequency. It has for a long time been
known qualitatively that the threshold
of audibility for a given tone is raised
by the presence of another tone, especially if this tone be one of lower
frequency.
A quantitative study of
the

THE PROJECTIONIST'S NEW
ROLE
{Continued from page 13)
records and was operated from the
orchestra pit.
This non-sync device
was coupled through the fader on the
left-hand side in parallel with the lefthand machine through the same amplifier and speakers which were used on
synchronized sound-on-film. Naturally
it was in series with a switch for cutting out the non-sync device when it
was not in use. On the fade-over from
the silent comedy, which was being
run on the left-hand machine, to the
sound feature on the right-hand machine, the switch was not thrown to
cut out the non-sync device by the
This switch had no
afternoon crew.
effect on the right-hand machine as it
was only in parallel with the left-hand
Therefore, sound on this maside.
chine was O. K. and the evening crew
took it for granted that everything

was in running order. However, when
they faded over to the left-hand machine for reel two, this switch was
still on and acted as a short circuit,
killing the sound on this machine.

/

8

Increasing

The conclusions here reached, while
resting

primarily

on

porous materials.
Many of the best
auditoriums have a large amount of

wood

paneling.
Fig. 5 gives the absorption curve for -such paneling as dePhysical Review, XXIII, February, 1924.

You can attach a dozen morals to
the story and fix the blame where you
will, but things like this do happen
and will continue to happen just as
long as untrained men are in charge
who lose their heads in an emergency.

Another Angle
It

D

data,

seem to be borne out by experience.
Auditoriums having the most desirable
acoustic properties are found to be
those which are sufficiently dead but
are free from hangings and other

;

/

1

UJ c
a.

indirect

6

a

would be no more than proper

to
relate here a story that will contrast
with the above in which the operator
used his head in an emergency and

saved the day, although this particular
operator had very little experience in
the operation of sound.
The spring in the sound gate broke
and the operator held the film in place
with his finger until the fade-over to
the other machine.
His attempts to
fix the spring while the other machine

was in operation were futile, so when
it came back to the machine on which
the sound gate was broken, he removed
the sound gate from the good machine
and put it in the other. As the sound
gates are interchangeable and can
easily and quickly be removed for
cleaning purposes, it caused less than
a minute's delay and the audience was

4
3

2

c,

c2

C3

64

128

256

C„

C5

c.

Ct

1024

2046

4096-

MUSICAL SCALE
512

FREQUENCY
Fig. 5.

The per cent absorption

wood paneling

of
at different frequencies.

hardly conscious that anything had
happened.
This gave him the necessary additional time to continue his
repairing on this broken sound gate
and then the show continued on serenely without a single call-dojvn by
the manager, as it is doubtful if the
manager even knew anything had
happened'.

The author

is familiar with a great
similar cases as the above but
in no instance dtoes he know of a single
case that would 'he serious enough to
stop the show, if the projectionist in
charge had been familiar with the
fundamental principles of sound and
used his head.
To sum up, it might be well to say
that no matter how far the research
laboratories develop sound pictures or
how good the reproducing apparatus is,
or how well the sound is recorded, the
ultimate results and the heights to
which synchronized sound pictures
will soar, will still depend largely on
the projectionist himself, who must
advance himself to the place of engineer, as operating, within itself, has
become a secondary consideration.

many

:
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Makim

Television in the
Two

Definite Schools of Research and Engineering Development,
What They Mean to the Future of This Young Art

By

Austin C. Lescarboura

Member,

TELEVISION

far from dead.

is

A

year ago there was much
shouting about television. We

were told that television was
Many of us
just around the corner.
expected to see the inaugural parade in
Washington flashed on the screen of
our combination sight and sound
Talk, more talk,
broadcast receiver.
and still more talk and yet nothing

—

was forthcoming by way

of

backing up

simmered
The industry assumed that
television was simply a flash in the
pan, quite attractive while it flared up
Finally, the talk

the talk.

down.

and, in contradistinction, just as dead
when it died down. And yet, to those
privileged to peep behind the scenes,
television is making rapid progress,
just the same.

As far as we can personally determine, there are two definite schools of
thought in this television development
first,

there

fection

is

school,

the nothing-short-of-per-

which

R. E.; Member, A.

drawing comparisons with the splendid
work of the telephone engineers working on wire television.

there

is

the

I.

E. E.

which does not aspire so much to perfection as it aspires to something that
is simple, inexpensive, readily manu-

be televised and flashed over telephone
lines to theatres, stadiums, auditoriums, fair grounds and so on where-

factured and salable.
A progressive
element in this school is, at the present
time, burning plenty of midnight oil
in an attempt to place on the market a

ever people congregate. The living pictures, "hot off the griddle," will be
flashed on the screen much after the
manner of the movies, except that
there will be a red hot news value to
the televised pictures which can never
be claimed for the second-hand news

practical television receiver which will
receive some sort of pictures from sight
broadcasting station so as to launch
television into the everyday world. To
our way of thinking, this group is quite
correct we cannot start out with perfect television results, any more than
sound broadcasting started out with
loudspeaker
reproduction.
flawless
Television must develop in everyday
use. It must be transplanted from the
:

laboratory soil, where it is pampered
and petted along, to the rugged soil of
everyday use, if it is to develop along
practical

and commercial

lines.

.

The

quicker this transplanting is carried
out, the better for all concerned.

The Future

detail,

particularly tlie laity, gaze at our relatively crude radio television results and
turn away in disgust, after insisting on

Then

I.

working on

is

pictures in color, and
other attributes of ideal television.
However, this school stops at nothing
in the way of intricate and costly
equipment. To begin with, wire lines,
particularly telephone lines, are employed, and as many of them as may
be necessary are available for all exOnly too often the radio
periments.
and motion picture industry, but more

minute

It is interesting to dream about the
future of television for it certainly
has a real future, no matter what may
seem the obstacles today and see
where the two schools of television
thought are bound for.

—

—

As we see the nothing-short-of-perfection school, it is largely a question
of developing still another application
The Bell System
for telephone lines.
has left no stone unturned in developing additional uses for its long-distance
lines.

Sound broadcasting, which

helped

develop

work
second

school,

it

through the splendid

W10AF and

the original network, has paid handsome tolls to the
of

American Telephone & Telegraph Company.
And now, the same far-seeing

management

looking into the possibilities of sight broadcasting, not only
with future wire net works in mind for
also for theatre.
air audiences 1ml
auditorium, stadium and other large
gatherings. In other words, we believe
thai television is going to develop in
is

several different directions: first, the
sighl broadcasting, as a supplement to

present-day sound broadcasting; sec
presentation for large
ondi.v screen
audiences, with the signals coming dibirdly, as a sup
rect by w Ire net work
plementary telephone service in social
or business life, whereby Bighl as well
us sound will be available tO telephone
us
analyze these
Lei
subscribers.
three ways and see what they may
;

The

latest
televisor.

model

The

of

the

Image

through the lens set

is

Jenkins
viewed

in the shadowThe buttons and crank contube,
the
loud
the neon
speaker, the motor and the framing of the picture.

box.
trol

and

menu

in

pracl Ice

i

:

Future news events will he broadcast
over wire net works to many gather
IngS Of people In important centers.
championship wlze flght will
Thus
i

The synchronous motor, scanning
drum, and revolving switch for
flashing the four plates of the neon
tube, of the Jenkins televisor. The
framing crank revolves the motor
and drum to frame the images.
of the movie newsreel.
Whereas the
fastest newsreel represents a matter of
hours or days before it can be de-

veloped printed and transported even
by airplane to the distant audience,
the televised
news event will be
instantaneous.
We confidently pre-

day will come when theashow televised events along
with til in news events. And of course,
where Hie subject interest is the main

dict

thai

tres

will

the

consideration,
lent

detail,

nothing short of excel-

comparable with film de-

Il
is for this
will he tolerated.
reason, then, that the telephone engineers are working on the basis of the

tail,

nothing-short-of-perfection ideal. Irrespective of costs, number of wire lines.
or
engineering talent
required
tor
actual operation.
l':ir cry from our simple teledemonstrations of today to
something even remotely approaching
the usual motion picture presentation.
and yel we dare predict tiiat this school
has an easier
before it thai the
other school working for a single picI'lea-e note
ture with crude detail.
rs have ex(hat the telephone engil
channels available for their
cellent
transmission, as compared with the uncertain medium of space through which
the other school must flash its si k<,iaK
Again, the telephone engineers can
II

Is

a

Vision

j

_

make

«

•

use of any

I

>

number

of channels,
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Much

same applies in present-day
While our images for the
present are little more than figurative
short-hand images, our eyes and our
the

television.

D.

V.

Mihaly, the

European

televisor

inventor of a
of

simplified

Note the horizontal scanning disc under which is the synchronizing mechanism.

design.

so that an image can be broken down
into a large number of sections, each
of which may be flashed simultaneously, for maximum detail.
Meanwhile, the other school, with very
limited radio channels available, must
make the most of these channels, handling probably the entire image at one
time as at present.
Because of the multiplicity of channels, the telephone engineers are essaying pictures with considerable detail,
and even colored pictures through the
use of color filters and color screens,
with multiple images for the different
primary color values. All of which is
quite feasible with unlimited channels
of highest efficiency.

Television for the

Home

The school in which the radio indusmust take the keenest interest,
even if its work appears so crude just
try

now,

endeavoring to
evolve something commercial out of
television.
This school is working on
images with 24 lines, 48 lines and 60
lines.
The last-mentioned screen appears most desirable at present, for it
includes a remarkable amount of detail
and is certainly a marked improvement
over the 48-line picture, although this
point is violently contested by workers
Nevertheless, on
in the 48-line field.
the basis of sheer logic, it stands to
reason that an increase of one-third in
the fineness of texture must produce a
is

that

school

improvement in
noticeable
everything- else being equal.

imagination supply the missing details
to a remarkable degree.
By context,
if you please, we secure a pleasing
image even with 48 lines. One must
see the television images for one's self
in order to appreciate the role played
by our imagination.
Therefore, we
predict that 48 lines will be sufficient
to begin with, although 60 will be more
desirable.
Furthermore, by the development of a satisfactory television
technique in the way of prominent detail, a postery treatment of lights and
shadows, properly timed action and so
on, the utmost can be made of presentlimitations. When we compare the
48-line picture of television with the
48-line half-tone of the printed picture,

day

the comparison is really far-fetched.
are dealing with two totally different things, and the 48-line television
picture is as detailed as the 80-line
screen half-tone, because of the part

We

played by lights and shadows, better
context, and the keener imagination of
the looker-in.

AVhat

is

meant by something com-

mercial, as applied to television? Well,
we want a televisor, or picture miscrambler, which can be sold for say
$200.00 or less. The associated equipment in the form of short-wave receiver

and amplifier, naturally increases the
Later, we hope to
cost considerably.
drop the price from $200.00 to even
$60.

mass

It

probably can be done through
although the syn-

production,

chronous motor now employed must
always remain a big item of cost, unless it can be replaced by a less costly
The televisor
synchronizing means.
must be so simple that it can be operated by the same person who now opeThe telerates a broadcast receiver.
vision signals must be received over a
reasonable distance, without excessive
regeneration or other means likely to
introduce distortion, and properly reThe synchronizing means
produced.

must be reduced to simplest terms.
The picture must be viewed by a group
rather than by a single person.

Silhouette Radiomovies
All the foregoing requirements are
being met in commercial televisors
shortly to be placed on the market. Of
course the pictures are going to be relatively simple, and we even dare predict
that they will be, for the most part,
silhouette radiomovies, although the
same televisors will handle silhouettes
or half-tone without change or adjustment of any kind. Silhouettes, or plain

black-and-white signals, are simpler to
handle, especially over the considerable
ranges which must be covered by the
handful of television transmitters with

which

must inauguregular service.
It is often argued that the simple
silhouette radiomovies will not have
sufficient appeal. Here, we believe, the
persons presenting the arguments are
decidedly short on memory. It is not
so long ago that sound broadcasting
was woefully deficient. In transmitting organ selections, for instance, we
were cutting off at about 200 cycles or
over, at the low end of the frequency
scale, and probably 3000 cycles at the
high end. The result was a miserable
reproduction, which sounded no more
like an organ than a newborn babe
trying to initate a basso. Yet at the
time the novelty of sound broadcasting
quite overshadowed all considerations
And so it must be
of tonal beauty.
with television the thrill of receiving
pictures flashed through space, no matter how crude, will carry the day.
The main thing today in television
development is to get something into
the hands of the public, simultaneously
not an occasto inaugurate a regular
ional television broadcasting service,
and then to redouble the research and
rate

slight broadcasting

its

:

—

—

activities
development
engineering
based in large measure on what is
learned in everyday practice. All the
talk in the world, all the dreaming,
all the arguments for or against, are

detail,

One point generally overlooked in
considering television images is the
part.played by the human imagination.
A somewhat far-fetched comparison
will serve to make this point clear.
When we read words, we do not read
and sound out each letter, so as to
Inidentify the words themselves.
stead, through long practice, we read
purely by the general appearance of
each word. This is called reading by
context or general outline. Even if a
letter is missing, we read the word just
the same. The best proof of this is in
proof-reading, where missing letters
are often overlooked even by the
trained eye.

of televisors by skilled workmen in a well-known television
Eventually, the assembly will be by belt conveyors, as in the massproduction plants of radio receivers.

The assembly
plant.
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as nothing compared with the introduction of the first practical televisor
ready to receive a regular television
broadcasting service.

from the laboratory

in the Business and
Social World
The third direction which television
will take also has to do with the telephone engineers, and that is the appli-

The

televisor,

shown on opposite

connected

page,

to

(d)

Experimental

{a)

which

in trouble,

is

likely

to

pul

it

money

in

your pocket, the latter sometimes having the especial advantage of getting
you out of the former. Hence it is for
those who want to know something
more about visual communication thai
this bibliography has been prepared.

The value

of this present

efforl

will

not be found in a complete listing of
the books, papers, and patents referring to the specific branches of the arl
known as phototelegraphy and televi-

That

sion.

within
for

the

the

in

fad would be Impossible

limits

idea

of

available space,

of the electrical

nite designs for

trans-

mission of scenes and their representations is over seventy years old and its
literature has increased to voluminous,
if not always respectable, proportions.
it would he of little value to Include
much of this early literature, for the

of this

that

is.

at

of the previous systems,

first

least as far as the writer is

aware. The thoughl .also occurs this
attempt may inspire some other person
to sit down and compile a more complete ami more thorough one.
In the event thai some persons may
wish to use the present list as a
nucleus for preparing a really complete bibliography, it should be mentioned

thai

many

radio

of

which have
magazines in

articles

abroad

in

recenl

One

is

to brass tacks.

Television

[BOOKS]

descriptive
appeared in the

English Press
Baker, T. Thorne.

this

years

country and

have

i

Wireless Pictures
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Nostra ml Co.. 1927. 188 pp.

Van
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man &
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Hall. Ltd.. 1928.

loo pp.
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To supply these omissions,
referred to the usual library
indices. Doly' "Selenium: A List of
References, 1817-1925" (published by
the New York Public Library), the
writer's department of photoelectricin
visual
and
communication
ity
•Radio" (July, 1928 to date), mid the
herein.
hooks
listed
From these
sources, practically the whole literature can he recovered.
omitted.

down

talking, get

P. Arnold

extended bibliography
subject which h;ts yet appeared;
the

pro-

A Bibliography

and hence this would only be valuable
from the historical viewpoint.
It may be mentioned in passing that
is

mass production

even though less is being said than a
year ago. Action, rather than loose
talk, is the order of the day.
We can
expect great things when men, tired of

development of more efficient instruments and a new technique of electrical
communication has rendered

this

experi-

And so, in conclusion, television is
far from dead.
Much is being done

ice are just about to emerge,

many

the

ivaij to defi-

(e) The incorporation of the television feature along with the usual
sound broadcast receiver, with synchronised sight and sound features.
once television has attained a comparable state of perfection.

so as to transplant our experiments

obsolete

television stand-

with

grams.

from

epoch,

practice,

mental activities giving

features quite as well as the voice before us, it will be easier to handle business by telephone.
Well, what does this all mean to the
radio and motion picture industries?
Answering that question, the writer
goes on record at this time with the
prediction that the two industries must
adopt television and raise it to robust
manhood. Television will pass through
five main epochs in its rapid development over a period of a decade or less.
These epochs will be

By John

i

The epoch of

ardized

the Important Works on Phototelegraphy,
and Relative Subjects

do not coinpare favorably with light and
sentimental fiction as an entertaining form of reading, yet
such compilations have a superior
merit to persons interested in any particular art or science.
They may not
be pleasurable, but often they happen
to be informative, and information, ii
n
a Id, \\ lien it Hues
gel ymi

of lookers-

est interest to the public.

short-wave

a

radio receiver.
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number

(c)
Television
hoic-to-make-itepoch, in which the television technique, rather than the subject matter
of the programs, tcill prove of great-

calls for fear of being televised in a

to

televisors,

in.

phone service in which we shall have
to exercise great care in answering
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irrespective of the
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for regular television broadcasting,

Television
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21, 1916.

Eliot Keen.

synchronizing
systems.

Mar.

21, 1916.

Eliot Keen.

1,593,639 July 21, 1926. F. W. Reynolds. Optical system.
1,593,651; July 27, 1926.
Austin G.
Cooley. Phototelegraphy.

Telegraphy.
1,176,148

1,580,896 Apr. 13, 1926.
Picture-analysis.

in

picture-transmission

Horton, J. W. "The electrical transmission of pictures and images." P. I.
R. E., vol. 17 1929.

;

Telegraphy.
1,329,688;
Feb.
1920.
Andre
3,
Voulgre.
Television and telephotographic apparatus.
1,423,737 July 25, 1922. H. K. Sandell.
Art of transmitting pictures and
the like.
;

1,468,542; Sept. 18, 1923.
Magne
Petersen. Copying telegraph.
Alexander
1,470,696; Oct. 16, 1923.
Nicholson. Television.
1,473,882 Nov. 13, 1923. A. SindingLarsen. Picture transmission.
E. Keen.
1,503,590; Aug. 5, 1924.
Method and system for transmitting
pictures to a distance.
1,521,188; Dec. 30, 1924.
C. Francis
Jenkins.
Photographing
oscillating
sparks.
1,521,189; Dec. 30, 1924. C. F. Jenkins.
Film reception of broadcasted
;

pictures.

1,521,192; Dec. 30, 1924.
C. F. JenElectroscope picture reception.
1,525,548; Feb. 10, 1925.
C. F. Jenkins.
Pneumatically controlled light
valve.
1,525.549; Feb. 10, 1925.
C. F. Jenkins. Radio-picture-frequency chopper.
1,525,551; Feb. 10, 1925.
C. F. JenMechanically-suspended armakins.
ture.
1.525,552: Feb. 10, 1925. C. F. Jenkins.
Square spotlight source.
Stuart
Feb. 10, 1925.
1,525,554;
Jenks. Electrolytic reflector.
Marvin
1,529,473; Mar. 10, 1925.
kins.

Ferree and Joseph Wissmar. Method
and means for transmitting pictures.
1,530.463; Mar. 17, 1925. C. F. Jenkins.

1,602,121; Oct.
Television.
1,606,227: Nov.

sion.

C. F. .Ton1,544,156: June 30, 1925.
Transmitting pictures by wirekins.
less.

June 30, 1925. C. F. JenRadio receiving device.
1,544,158; June ':'». 1925.
C. F. Jen1.511,157:

broadcasting

of

pic-

tures.

1.515,708; July 14, 1925.
Doflald M.
Transmission of pictures by

Terry.

electricity.

1,546,193; July 14, 1925.

A. Bisslrl.

electricity.

Picture-transmitting system.
June 14, 1927. H. E. Ives.
Transmission of pictures by electricity.
H. D.
Nov. 1, 1927.
1.647,765;
Transmission of pictures by
Arnold.

"Mechanical developments of facsimile equipment." P. I.

electricity.

R.

1,631.963

F.

Jen-

Double Image radio picture.
2,

1026.

;

Special

May,

New

the gradual development of telestill generally considered
distant for commercial
purposes except for experimenters, engineers of the Television Committee of the R. M. A. headed by Mr.
D. E. Replogle of New York, are keeping pace with laboratory and experi-

INvision,
some time

standardization.
Changes in
television standards, evolved
by the R. M. A. Committee at the first
organized meeting of television engineers more than a year ago, are beAnother
ing studied ;is necessary.
meeting of the Committee is planned
fall.

A separate air cliannel

Founder

for

syn-

a

chronizing signal for television experiments may be requested of the
The R.
Federal Radio Commission.
.\t.
A. Television Committee has recthai the commission consider the advisability and possibility
of assigning a separate channel on

ommended

standard

a

may

such

broad,
tions

it

be

synchronizing

is

The use

broadcast.

frequency

;i

believed,

fre-

would
in

be very
other scien-

Standard recommendarelating to scanning are being

services.

retained for the present.

recommends

thai

The

scanning

.'it

R.

M. A.

the

re

E., 11,

"Narrow-casting."
759 Sept., 1927.
;

ceiving end be from left to right, and

from top
sequence,

to bottom in uninterrupted
looking directly at the ob-

ject.

Standard practices for
television
experimenters not
rigid
standards
regarding speed elements, arc being
recommended by the R. M. A. Television Committee.
Assuming that the

—

first

first

tbis

M. P.

Standards for Television

mental developments of television by
the

17; 1929.

E., vol.

Taylor, John B.
T. 8.

Channel and

1923.

Ranger, R. H.

R. D. Par-

1,648,058; Nov. 8, 1927.
ker. Electrovision.

tific

Feb.

Jenkins, C. Francis.
"Radio photographs,
radio
movies,
and
radio
vision."
T. 8. M. P. E., No. 16, 7S

Harry Ny-

1927.

R. E.,

Jenkins, C. Francis.
"Pantomime
pictures by radio for home entertainment." T. 8. M. P. E., 12, 110; Apr,
1928.

quist.

of

1,571,897;

3,

I.

;

Nov. 30, 1926.
Paul
Facsimile telegraph system.
James D.
1,612,005; Dec. 28, 1926.
Electrical
picture-transEllsworth.
mission system.

May

P.

Jenkins, C. Francis. "Radio movies
and the theater." T. 8. M. P. E., 11,
45; July, 1927.

1,608,527:

1,627,111;

drum

"The

Francis.

C.

scanner in radiomovies."
vol. 17
1929.

Rainey.

which
quency

('.

Jenkins,

J.

electricity.

1,550,270; Auk. 18, 1925. Maurice B.
Transmission of pictures by
Long.

1,559,437; Oct. 27, 1025.

July, 1929.

Horton,
Transmission

1926.

9.

:

Live-picture production.

kins.

Ramsey.

G.

H. Ives and M. Long.
of pictures by electricity.
1,607,893 Nov. 23, 1926. Herbert E.
Transmission of pictures by
Ives.

kins.

Wireless

1926.

flexible

Radio vision mechanism.

C. F. Jen1,533,422; Apr. 14, 1925.
kins.
Web-picture message transmis-

kins.

5,

;

H. E. "Television in colors."
Bell Laboratories Record, 7, 439-444;
Ives,

will
is

successful
television
probably
be from talking picture films, it

recommended

experimenters

thai

use discs to give IS hy .".7 j picture
elements, at speeds of 15," 20 and 21
frames per second, and also 60 by 72
at 20 and 21 frames per second.
Most
talking pictures are projected at 21
frames per second, and a slower rate,
'

it

is

believed,

isfactory

would

not

bring as sat-

although there is
admitted difficulty in obtaining the
higher speed With standard motors.
results,

Televish
Opinion that

ngii
it

is

rs

too

are

oarh

of
to

the

adopt

lived standards for disc sp
or hole
arrangements of television transmitters, and that it is too early to impose
rigid standards on the television an
to which
is
it
hoped Mini believed
amateurs will make valuable con
I

i

rlbutions.

—
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Television in Color
Natural Color Television Accomplished Through the Use of Three Sets
of Special Photoelectric Cells and Color Filters

By Herbert
two
OVER
phone

years ago Bell TeleLaboratories
demonstrated a practical system of
television.
For the first time
successful representations of objects
at rest or in motion were transmitted
electrically
over wires or through the
ether for considerable distances. The
reproduction of the scene then transmitted
was in monochrome
the
orange-red color of the neon lamp.
Recent developments of the labora-

—

—

—

sium.
by a

E. Ives*

Its active surface is sensitized

process using sulphur vapor and oxygen instead of by
a glow discharge of hydrogen as with
the former type of cell.
The response of the new cell to
color, instead of stopping in the bluegreen region, continues all the way to
the deep red. Because the former potassium cells were responsive only to
the blue end of the spectrum, objects
of a yellowish color appeared darker

complicated

—

blue sky appear properly dark this
defect is corrected and the images assume their correct values of light and
shade no matter what the color of the
object or the complexion of the sitter.
It is the availability of the new photoelectric cells

which makes color

tele-

vision possible by their use.
'

The development of color television
has been greatly simplified by the fact
that as far as the eye is concerned any
color may be represented by the proper
mixture of just three fundamental
colors red, green, and blue. This fact
was utilized in the development of
color photography, and all the research that had been done in that
field was available as background for

—

;ON TUBE

-GREEN FILTER
-SEMI-TRANSPARENT MIRROR

A host of methods of
combining the three basic colors to
form the reproduced image was available but, insofar as the sending or
scanning end is concerned, a method
was developed which has no counterpart in color photography. The method
of "beam scanning"—used in the first
television
demonstration 1 has
been
employed.
color television.

r.=fc
BLUE FILTER

SCANNING DISC
RED FILTER

One semi-transparent mirror reflects red light from the neon tube; one
reflects green light from one argon tube, and through both mirrors passes
blue light from the other argon tube.

however, have made it possible
reproduce scenes with their true
color values. The appearance of reality in the reproduced scene is thus
greatly enhanced.
tories,

to

One

most significant features
new achievement is that it does

of the

of this
not require completely new apparatus.
The same light sources, driving mo-

than they should have and the tone
of the reproduced scene was not quite
This disadvantage applied
correct.
particularly to persons of dark or
tanned complexion. When the new
cells are used in the original television
apparatus and with yellow filters
similar to those used in photographing landscapes in order to make the

—

Color Filters

To apply

this

method

to color tele-

vision, three sets of photoelectric cells

are employed in place of the one set
used before. Each of these sets is provided with color filters made up of
1

Bell Record, June, 1928, page 325.

synchronizing systems, and the same type of circuit and
method of amplification are used as in
The only
the monochromatic system.
new features are the type and arrangements of the photoelectric cells
at the sending end, and the type and
arrangements of the neon and argon
lamps at the receiving end. The outstanding contributions that have made
the present achievement possible are
a new photoelectric cell, new gas cells
for reproducing the image, and the
equipment associated directly with
them.
tors,

scanning

discs,

New Type

Photo-Cell

To render the correct tone of colored objects, it was neecssary to
obtain photoelectric cells which like
the modern orthochromatic or panchromatic plate would be sensitive
throughout the visible spectrum. This
requirement has been satisfactorily
met. Through the work of A. R. Olpih
and G. R. Stilwell a new kind of
photoelectric cell has been developed,
which uses sodium in place of potas-

—

—

*Member

of the Technical
Telephone Laboratories.

Staff,

Bell

The disc and motor drive for the color television apparatus are the same
as for monochromatic television. The mirror and colored filters are In the
small box behind the disc, at the right side of the cabinet.
Note the disposition of the tubes.

Projection Engineering, September, 1929
gelatine.
One set
of an orange-red color
which make the cells see things as the
hypothetical red sensitive nerves of
the retina see them
another set has
yellow-green filters to give the green
signal, and the third set has greenishblue filters which perform a corresponding function for the blue constituent of vision.
The scanning disc
and the light source are the same as

sheets

has

of
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colored

filters

;

with the beam scanning arrangement
use in monochromatic television. The
only difference is in the photoelectric
cells, and thanks to the tri-chromatic
nature of color vision, it is only necessary to have three times the number
of cells used previously to reproduce

Three series of television
one for each set of cells, are
generated instead of one and three
channels are used for the transmission
all

colors.

liiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiinii;

The

complete

apparatus at
the receiving
On

end.
left

is

the

the syn-

ronizing

c h

panel
and on
the
right
are
amplifiers
for three chan-

the

nels.

In

center
cabinet

the
the
con-

is

taining

the

scanning
disc,
argon and
neon lamps, and

the

the color

filters.

signals,

Illlllllllllllllllllllllllllllllllllllllllllllllll

of the television signals.

The photoelectric cell container, or
"cage," has been built in a somewhat
different form from that used in our
first demonstration.
There three cells
were used arranged in an inverted
"U" in a plane in front of the object.
In the new photo-cell cage twenty four
cells are employed, two with "blue"
filters, eight with "green" filters, and
fourteen with "red" filters.
These
numbers are so chosen with respect to
the relative sensitiveness of the cells
to different colors that the photoelectrie signals are of about equal value
for the three colors.
The cells are
placed in three banks, one bank in
front of and above the position of the
scanned object, one bank diagonally
to the right, and another bank diagonally to the left, so that the cells
receive light from both sides of the
object and above. In placing the cells
they are so distributed by color as to
give no predominance in any direction

to any color.
In addition large sheets
of rough pressed glass are set up some
distance in front of the cell containers so that the light reflected from the
object to the cells is well diffused.

monochromatic

television.

Three

was

problem

first

sources
which, like the neon lamp previously
used, would respond with the requisite
fidelity to the high-frequency signals
of television, and at the same time
give red, green, and blue light. "With
such lamps available a decision would
have to be made as to how the three
colors could best be combined to form
a single image.

The television signals produced in
the color sensitive photoelectric cells
through the color filters are no different electrically from those used in
of

The

ously and in superposition.

sets

are required, one for
each color, and three communication
channels in place of one, but the communication channels are exactly similar to those which were used with the
same scanning disc before.
amplifiers

to

Methods
Several
possible.

find

light

of Reception

methods of reception are
For displaying the transmit-

ted image to a large audience a grid 2
could be employed similar to that used
for the earlier demonstration but it
would consist of three parallel tubes
instead of a single one.

For color television the three images must be received in their appropriate colors, and viewed simultane-

Thus far the
been

television

images have

manner similar
essentially to our method for monochromatic television.
The surface of
received

in

a

a disc similar to that used at the
sending end is viewed, and the light
Prom the receiving lamp is focussed
on the pupil of the observer's eye by

suitable lenses.
To combine the light
cf the three lamps, they are placed at
some distance behind the scanning disc

and two semi-transparent mirrors are
set up at righl angles to each other
each

bul

45°

to the line of Bight.
then viewed directly
through both mirrors and one lamp is
seen by reflection from each, as Illustrated by the accompanying diagram.
|

'iic

The

Sido view of sending apparatus with cabinet doors removed.
exception of the photoelectric cabinet at the left, the apparatus
with that used for monochromatic television.

With the
is

at

lamp

is

matter

of

suitable

lamps

to

provide die red, green, ami bine light
lias required a
great deal of study.
There is no difficulty about the red
because (he neon gj0w lum
lighl
p
which has been used previously in
television can be transformed into a
suitable red light by Interposing a red
Idler.
For the sources of green and
blue light nothing nearly so efflcienl

identical
i

ll< II

Rrmnl. Man. 1027,

pnfjr

819.

;
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as the neon lamp was available. The
decision finally made was to use another one of the noble gases argon
which has a very considerable number of emission lines in the blue and
green region of the spectrum.
Two
argon lamps are employed, one with
a blue filter to transmit the blue lines
and one with a green filter transparent
to the green lines of its spectrum.

—

—

These

argon

which focusses the light into a small
aperture in front of the disc. The observer looking into this aperture receives, through each hole of the disc

T

unfortunately
are not nearly so bright as neon lamps
and it was, therefore, necessary to use
various expedients to increase their

work

high current densities were
constructed with long narrow and
hollow cathodes so that streams of
cold water could cool them. The cathode is viewed end-on.
This greatly
foreshortens the thin glowing layer of
gas and thus increases its apparent
brightness. Even so it is necessary to
operate these lamps from a special
"I" tube amplifier to obtain currents
as high as 200 milliamperes.
The receiving apparatus at present
consists of one of the 16 inch television discs used in our earlier experimental work.
Behind it are the
three special lamps and a lens system
at

SPEECH AND HEARING—By
vey

Har-

Director
Ph.D.,
of
Acoustical Research, Bell Telephone
Laboratories. 331 pages. Illustrated.
inches.
Stiff buckram binding.
Fletcher,

6x9

Published by D. Van Nostrand Co.,
Price, $5.50.
Inc., Neiv York City.
If the average engineer employed in the
radio industry were asked something about
sound he would very likely give you a
more or less learned dissertation on the
frequencies which he has encountered in his
He would
work and let it go at that.
know, for example, that a loudspeaker, for
effective operation, must reproduce a band
of frequencies covering the musical range,
But, that is only the
with audibility.
start of the story.
Dr. Fletcher, who for thirteen years has
been studying sounds, how they are made
and heard, covers in this book many facts
that the radio engineer should know,
whether he designs sets, loudspeakers, or

subject
written
tables,

paycheck

from

a broadcast
Dr. Fletcher's presentation of his

his

collects
station.

is
most clear and interestingly
well illustrated by curves and
and where mathematical formulae

;

are necessary for clarity, they are wisely
included.

"Speech and Hearing" is divided into
Music and Noise
Speech
four parts
Hearing, and The Perception of Speech
and Music.
The opening chapter discusses the beginnings and the evolution of language, the
functions of the lungs, vocal cords, and
other organs of speech, the principal English speech sounds and their formations,
their production,
artificial speech sounds
and the artificial larynx.
Chapter two is devoted to the recording
to
and characteristics of speech waves
the principles, development, and operation
of such recording instruments as Koenig's
Miller's
"phonodeik,"
"phonoautograph,"
to
the phonograph, and the oscillograph
the
the differentiation of speech sound
general characteristics of speech ; and to
tabular data showing these characteristics.
The third chapter deals with speech
power. The various kinds of speech power
and the units expressing difference in
:

;

—

;

;

;

//

/

-J^ro.

»rr„

«

c.« s

^

How

the grouping of the colored
before the color-sensitive
photoelectric cells is arranged.

filters

passes by, light from the three
lamps each controlled by its appropriate signal from the sending end.
When the intensities of the three
images are properly adjusted he therefore sees an image in its true colors,
and with the general appearance of
a small colored motion picture.
as

it

—

speech powers are defined. The power required in producing speech sounds is discussed, and something of the manner in
which this power is determined is explained. The chapter closes with a section
on the distribution of speech power into
frequency bands.
Chapter four develops the frequency with
which speech sounds occur under the headings of words, syllable combinations, and
fundamental sounds. Tables are included
that show relative frequencies of occurrence.

The opening chapter of Part Two takes
up the characteristics of typical music
sound waves, the operation of the electrical
harmonic analyzer, the determination of
spectra

acoustic

of

musical

Presented

Satisfactory television in colors is a

more difficult task than is monochromatic television. Errors of quality which would pass unnoticed in an
image of only one color may be fatal
to true color reproduction where three
such images are superimposed and
viewed simultaneously. In three-color
far

any deviations from correct
tone rendering throw out the balance
of the colors so that while the three
images might be adjusted to give certain colors properly, others would
suffer from excess or deficiency of
certain of the constituents. A further
source of erroneous color exists at the
scanning end. If the light from the
object were not distributed equally to
all the cells, the object would appear
as if illuminated by lights of different,
colors shining on it from different
television

«.

V//
V /V
X@

Special lamps to

effective brilliancy.

"

7,

lamps

Difficulties

instruments,

and musical range and intensity.

The second chapter

affords a treatment
of noise
its physical properties, methods
for its measurement, and the results obtained from noise surveys.
The third section begins with an explanation of the mechanics of hearing giving a full description of the ear, its
structure, and the functions of its several
parts.
The Helmholtz theory is developed
with relation to recent work, and the reaction of the nerves in transmitting auditory stimuli is explained.
The "threshold of audibility" and the
"threshold of feeling," together with other
factors governing the limits of hearing,
such as feeling intensity and pitch are
treated in chapter two.
The applications of the Weber-Fechner
law and the determination of minimum
perceptable differences in sound are studied
in chapter three.
In this connection the
work of such experimenters as Knudsen,
Riesz, Wegel, and Lane has been reviewed.
Chapter four treats of the masking of
sounds one by another, taking up in this
respect pure tones, subjective tones, complex sounds, and the calculation of the
form of vibration of the basilar membrane.
The masking of sounds is a phenomenon
long known to physicists, but which has
been accurately measured for the first time
in Bell Telephone Laboratories.
;

;

—

Binaural phenomena, including complex
sounds, binaural beats, and sound images
are taken up in chapter five.
In chapter six are explained the various
tests used in determining the acuity of

directions.

Color television constitutes a definite further step in the solution of the

many problems
trical

presented in the elec-

communication of images.

It

is,

however, obviously more expensive as
well as more difficult than the earlier
monochromatic form, involving extra
communication channels as well as
additional apparatus.

hearing.
This chapter also offers a description of the audiometer, an instrument
for the measurement of hearing, developed
under the author's direction.
A discussion of loudness, which covers
loudness of sound, pure tones, complex
sounds, the calculation of loudness losses,
and the comparison of observed and calculated values introduces the fourth section.
Chapter two explains how the pitch of
musical tones are recognized.
Speech sounds and their recognition, intelligibility tests, and probability applied to
articulation are covered in chapter three.
In chapter four the effects of change in
intensity on the recognition of speech
sounds are shown, together with a description of the method and apparatus used.

Chapter

five

shows how frequency

distor-

affects
the recognition of speech
sounds, and describes the performance of
tests that indicate the importance of frequencies in recognizing sounds.
In the sixth chapter the influence of
other types of distortion on the recognition of speech sounds are pointed out.
Those considered are : the "overload" on
the vacuum tubes in amateur radio receiving equipment, reverberating qualities of
rooms, the variance in speed between a
phonograph turntable and the turntable
used for producing a given record, and the
difference in the frequency of sending and
receiving
carriers
in
carrier
telephone
systems.
Chapter seven is given to noise and deafness and their effects upon the recognition
Experiments and discusof speech sounds.
sions are included that are explanatory and
of
these
relations.
descriptive

tion

The book is brought to a close by five
appendices
the first of which relates to
the calibration of a condenser transmitter
through the use of a thermophone the second to the derivation of equation relating
to the properties of a plane wave the third
applies Hook's law to the transmission
the fourth esof sound in the inner ear
tablishes the mathematical relation between
hearing loss and the maximum distance for
hearing and understanding speech the fifth
gives a method for computing the loudness
loss with a known characteristic impedance,
and the sixth relates to the mathematical
determination of the velocity in singlyresonant systems.
:

;

;

:

;
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Tinted Films for Sound Positives
The Problems Revolving Around the Use of Color
Film Having a Sound Track

By Loyd

POSITIVE

motion picture

film

on

tinted support lias been available
for many years. It has been used
extensively in fact during some
;

periods within the past few years
eighty to ninety per cent of the total
production has been printed on tinted
positive film. There is little doubt that
the employment of material which imparts a pleasing and variable color to
the screen adds to the beauty of the
production, breaks the monotony of
looking for lone periods at a plain
black and white picture, and softens
harsh outlines which otherwise may
But
produce unpleasant impressions.
of much greater importance than these
rather incidental esthetic contributions
of color is its great potential power to
enhance, by either objective or subjective association, the emotional significance of the scene with which it is associated. It must be admitted that the
language of color the more or less
precise evaluation of the emotional
value of the various hues, tints, and
shades is at present in a very rudimentary stage of evolution. Correlations are in many cases subconsciously
felt without being consciously defined.
It is entirely possible, and in fact probable, that careful study and experimentation may lead to the development
of this language or symbolism into a
powerful emotional tool in the hands
of the master motion picture dramat-

—

—

ist.

Recent

scientific

advances have made

reproduction of sound
along with the motion picture, the
sound record, consisting of a series of
photographic images varying in either
density or width, being carried on the
Aledge of the positive film band.
possible

the

though this has ndded enormous possito the dramatic power of the
motion picture, it has made it impossi-

bilities

continue the use of the tinted
films which have been emTin
ployed during past years.
recorded sound is reproduced by the action of light which passes through the
record on the positive film and excites
The majority of
a photoelectric cell.
dyes used in making those tinted liases
absorb strongly those wavelengths of
radiation to which the photoelectric
cell is most sensitive.
Hence the response of the cell is so reilueed in mag
oitude that high amplification of the
photoelectric currents Is required to
obtain SUffiCienl volume of sound. This
ble

to

positive

1

high amplification may Increase unduly
the inherent cell noises and microphonic disturbances in the amplifier 80
mei
Presented at thr Man. l!>2a
of thr Snrirtu of Motion Picture Engineer!
• Knrlnl; Research Laboratories.

vs.

Clear Sound

Track
This problem can be solved provided
coloring materials can be found which,
while absorbing a relatively small
amount of that radiation to which the
photoelectric cell is most sensitive, will
produce, by selectively absorbing the
radiation to which the eye is sensitive,
colors or tints of the desired hue and
brilliance. These dyes, or carefully determined combinations of dyes, can be
applied to the film base in the usual
manner and thus enable the manufacturer to offer a product at no greater
cost than the regidar clear base posi-

Another solution of the problem

lies

in applying the tinting dyes to the film
in such a manner as to leave untinted a narrow strip of proper dimensions and position on the film band.

band

The sound record can then be printed
on this uncolored area and the sound
will be satisfactorily reproduced without interference of the tinting material.
Unfortunately (his method involves a
greater cost of manufacture, since the
tinting dyes must be applied to the individual 35 mm. strip after the base
has been emulsion coaled and cut into
is
obvious thai
It
DarrOW widths.
technically this represents the most
satisfactory solution. This was reCOfi

lllllll

s

1.

nized by us some considerable time ago
and applications were made for patents
to cover the idea.
Methods and machines for accomplishing this have been
devised which give very satisfactory results and it is probable that this material will be available in the near future.

The first solution suggested, namely,
the use of dyes or other coloring materials applied over the entire area of
the film and so adjusted spectrophotometrically as to transmit freely the
radiation to which the photoelectric
cell is sensitive, seemed worth further
study, and after a rather lengthy series
of experiments a number of satisfactory tints have been obtained.
These
represent the entire gamut of hue and,
in our opinion, are of the most satisfactory depth or color saturation for
use in applying color to the motion picture screen.

Color

Sensitivity

Photoelectric
In

approaching the problem of

is to be
necessary, therefore, to determine (he spectral sensitively of such
cells.
Photoelectric cells may be made
by using any one of several different
materials, such as potassium, caesium,
sodium, and other alkali metals. These
may be of either the evacuated or the
gas-tilled type. The spectral sensitivity
depends upon many factors and as a

It is

result
cells differing
enormously in
spectral sensitivity are available.
To
the
best
of
our knowledge, however, there are only two types of
cells

used

for

production

ensitivity
cell

and

(B) caesium
photoelectric

the

of sound.
Qne of these.
manufactured by the Western Electric
Company and used in the equipment

curves for (A)
potassium qasphotoelec-

in commercial
photographic re-

extensively

Installations

tiiiiinii

tric

se-

with which the tinted material

Spectrnl

filled

of Different
Cells

lecting dyes for this purpose it is necessary, first of all, to determine just
what wavelengths of radiation most
strongly excite the photoelectric cell

used.

tive film.

Fig.

With

A. Jones*

that the reproduced sound is of intolerably poor quality. As a result, the use
of tinted film has been entirely discontinued in the production of positives
carrying a photographic sound record.
There is little doubt that this absence
of color from the screen constitutes a
serious impairment of the beauty and
dramatic power of the screen production.
It is desirable, therefore, that a
means be found for producing a tinted
positive film which, when used in making sound positives, will not interfere
with the satisfactory reproduction of
the sound record carried thereon.

All-over Tints

in Connection

cell.

iiiniiiiniiiii

:
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Fig. 2. Visibility

and

energy
(A)

tungsten
3000 C K:

relative

energy of radiation from tungsten at 3000° K;
(B) visibility of
radiation (relative

bright-

nesses for equal
energies).

500

WAVE LENGTH

fcDO
(tt\M)

by the Electrical Research
Products
Incorporated,
is
of
the
potassium gas-filled type. The other,
used in the equipment installed by the
Radio Corporation of America, is of
the caesium type.
In Fig. 1 are shown the spectral
sentitivity curves of these two cells,
curve A being that for a potassium and
curve B that for a caesium cell. The
ordinates of these curves are proporinstalled

photoelectric currents
to
generated when excited by equal
amounts of energy of the wavelength
as indicated by the abscissa values.
The proportionality constant used in
plotting these curves is not the same
for the two cells hence these curves
cannot be interpreted as indicative
of the relative total sensitivities of the
two cells. They do show, however, the
way in which sensitivity varies with
tional

the

;

wavelength, and this is the information in which we are particularly interested at present. The monochromatic
radiation used in the determination of
these sensitivity functions was of high
spectral purity, being obtained by using
two monochromatic illuminators operated in tandem so as to effectively
eliminate all scattered radiation. The
photoelectric current generated was
measured with a high-sensitivity gal-

vanometer. The amount of energy incident upon the photoelectric cell was
measured by means of the thermopile
galvanometer.
high-sensitivity
and
Since the thermoelectric current is
directly proportional to the energy
incident upon the thermopile (regardless of wavelength) it follows that the
sensitivity of the photoelectric cell,
defined in terms of the photoelectric
current per unit of energy, is directly
proportional to the ratio of the photoelectric current to the thermoelectric
current, Pc/Tc Every precaution was
taken to eliminate all possible errors
and it is felt that the curves shown in
Fig. 1 represent with high precision the
sensitivity of the cells in question.
The author is indebted to Dr. Otto
Sandvik of these laboratories for these
data.
The curves in Fig. 1 show the relative magnitude of the photoelectric
currents resulting from the action of
equal amounts of energy of different
In practice, the photowavelengths.
electric cell is excited by an incan-

descent tungsten lamp which does not
emit equal amounts of energy at all
wavelengths.
To obtain the effective
spectral response curve it is necessary
to know the spectral distribution of
energy in the radiation emitted by the
incandescent tungsten lamp. This depends upon the temperature at which
the filament is operated.
In commercial sound
reproducing installations
this is approximately 3000°K.
In Fig.
2, curve A shows the relative intensity
of the radiation ejinitted at different

wavelengths for this source. It will
be noted that relatively little energy
is emitted in
the short wavelength
region to which the photoelectric cells
are most sensitive, while relatively
large amounts of radiation are emitted
at longer wavelengths.
In Fig. 3 are shown the effective
spectral response curves for each of
the two cells when used with a tungsten lamp operating at 3000°K.
The
ordinates of these curves are determined by multiplying, at each wavelength, the ordinate of the sensitivity

curve (see Fig. 1) by that of the tungsten energy curve, Fig. 2.
It will be noted that the response
curve of the potassium cell (A, Fig.
3) has a relatively high sharp maximum at wavelength 425 m/*. It decreases rapidly for both longer and
shorter wavelengths, reaching a value
of 10 per cent of the maximum at 490
mu., on the one hand and 340 mu.
(estimated) on the other. The effective response curve for the caesium cell
is shown in Fig. 3, curve B, and is of
a broad flat type having a maximum at
420 mu.. For longer wavelengths the
response decreases gradually reaching
a value which is 10 per cent of the
maximum at approximately 750 ma.
The response at 700 mu., the long wavelength limit of the visible spectrum, is
35 per cent of that at the maximum.
It will be noted that the maximum of
response is at practically the same
wavelength
for
these
two
cells,
although the caesium cell has a much
broader spectral sensitivity than the
potassium cell. It is evident from a
consideration of these response curves
that any coloring material which absorbs strongly in the region between
400 and 500 mu. will have a relatively
high density if measured in terms of
this photoelectric cell and a tungsten

lamp.
These wavelengths impinging
on the retina give rise to the colors
described qualitatively as violets and
blues, and if these wavelengths are
absorbed from white light the remainder produces a yellow color.
Yellow dyes in general therefore have
high photoelectric densities.
This is
true qualitatively for both cells although it applies with much greater
force in case of the potassium cell
which has a relatively narrow sensitivity band in the short-wave region.
As a result of the difference in shape
of the response curves, certain colors,
such as yellows, give relatively lower
photoelectric densities when measured
with the caesium cell than when this
quantity is determined by means of
the potassium cell.

Color Sensitivity of the Eye
The eye

is a receptor of the syntype and does not analyze a
heterogeneous radiation into its comThe sensation arising
ponent parts.
from the impingement of heterogeneous
radiation on the retina has a single

thetic

hue characteristic, and identical sensations of hue may be excited by
heterogenous radiations differing very
widely in actual spectral compositions
as determined spectrophotometrically.
It is evident, therefore, that there is
a possibility of obtaining a desired
color by several different types of
spectral absorption curves.
Since the
radiation required to
actuate the
photoelectric cell is localized in a very
definite wavelength region, it follows
that the course to be pursued in the
solution of the problem in hand is to
select absorbing materials which most
efficiently transmit these wavelengths
and at the same time most completely
absorb those wavelengths which, when
subtracted from white light, operate
most efficiently toward the production
of a color having the desired hue and
saturation characteristics.

In order to proceed most directly
logically in this direction, knowledge of the visibility of radiation is of
considerable importance. This knowledge is of assistance in deciding just
what particular type of selective absorption will most efficiently produce
a desired color and, at the same time,
most efficiently transmit those wavelengths which are required to excite a

and

photoelectric cell.
Curve B in Fig.
2 shows this visibility function, the
ordinates being proportional to the
magnitude of the visual sensation produced by the action on the retina of
equal intensity of radiation of the
various wavelengths, as indicated by
the abscissa values.

By judicious choice of dyes and
dye mixtures which give spectral absorptions
correctly
adjusted
with
respect to the photoelectric response
and to the retinal sensitivity, it has
been found possible to produce a series
having hues distributed
colors
of
throughout the entire hue scale and at
the same time having relatively low
densities as measured with either the
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potassium or the caesium photoelectric
cell-tungsten lamp (3000°K) combina-
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required increase in amplification can
be obtained satisfactorily.

tion.

As a preliminary

to this

work a

ful spectrophotometric analysis showing the selective absorption characteristics
of several hundred available
It was soon found
dyes was made.
that it would be quite impossible to
produce colors of the red-orangeyellow group without absorbing some

of the radiation to which these photoelectric cells are

most

sensitive.

The

question than arose as to the absorption permissible in practice. There are
really two phases to this particular
problem, one involving a determination
or decision as to the magnitude of
which
absorption for
photoelectric
satisfactory compensation can be made
by increasing amplification without
encountering serious electrical difficulties or sacrifice of quality in the reproduced sound.
The other involves
a consideration of the volume change
which takes place in passing from one
color to
another when these are
assembled consecutively in a reel of

sound

Permissible Volume Changes

care-

positive.

Permissible Range of Photoelectric Density of Tints

A

large number of experiments were
in this laboratory to gather information upon which a rational decision relative to these points could be
made.
After having reached conclusions as to satisfactory values for
maximum and minimum photoelectric
density values, the matter was discussed with several authorities in the
field of photographic sound reproduc-

made

communicating engineering and
acoustics.
The opinions from these
tion,

individuals corresponded surprisingly
well with those based upon our experimental results. There seems to be no
difficulty
encountered in increasing
amplification to compensate a photoelectric density of 0.3.
This photoelectric density can be looked upon as
equivalent to a certain loss of volume
which in turn can be expressed in
terms of transmission units (decibels).
In order to convert a density value,
density being defined as the logarithm
of the reciprocal of transmission, to
equivalent decibels it is only necessary
Thus, if an optical
to multiply by 20.
density of 0.3 (measured, of course, in
terms of the photoelectric cell and
tungsten lamp combination being used
be inserted between the exciting lamp
and the photoelectric cell it will be
necessary to increase the amplification
by 6 decibels in order to obtain the
same volume output. On commercial
equipment the volume control is adjustable by steps, in some cases each
step corresponding to 2 decibels, and
in others to 3 decibels.
Thus, the use
of a tinted film base having a densitj
of 0.3 will necessitate advancing the
volume control by either 2 or '' Steps,
This represents a relatively small percentage of the total amplification, and
there seems to be little doubt that the

The permissible change in volume
occurring in passing from one tint to
another is, in the last analysis, dependent upon the sensitivity of the
ear to changes in volume. Under ideal
conditions of observation, the change
in loudness corresponding to a volume
change produced by one decibel variation in amplification is just perceptible.
It should be remembered that this
change is perceptible only under ideal
conditions.
This situation is similar
to that which exists relative to photometric sensitivity, that is, the sensitivity of the eye to differences in
brightness.
For instance, in a photometric field where the two halves are
immediately juxtaposed in such a
manner that when the two parts of a
field are identical in brightness the
division line is invisible, a difference
in brightness of 2 per cent (actually
1.7 per cent) is just perceptible provided that the field subtends a visual
angle of 3°, that the brightness level
is optical, and that all disturbing factors are removed.
Such ideal conditions seldom exist in practical work,
however, and it is customary to regard
a brightness difference of 5 per cent as
the least difference which is of importance. Similarly, in the case of oral
sensitivity, when the comparison is
made between pure tones of the same
frequency immediately juxtaposed in
time and of a loudness to which the
ear is most sensitive, one decibel is
just perceptible. In practice, however,
it is probable that 2, or even 3 decibels
constitutes
a more rational
specification of the amplification change
which will produce a just noticeable
difference in volume.
On assuming,
therefore, that a section of uncolored
base is followed by a colored base
having a photoelectric density of 0.3.
the change in volume of 6 decibels will
represent two, or perhaps three, just
Although this
noticeable differences.
variation in most cases may not be
unduly objectionable, it is felt that it
is somewhat too great to meet the mosl
is
therefore
rigid requirements.
It
proposed to establish also a lower
density limit of 0.10 and to adjust the
selective absorption of all the members

of the series so that none shall have a
density less than this value. Furthermore, it is proposed that when a hueless screen is desired a positive film
tinted with a neutral (non-selective)
dye be used. The photoelectric and,
incidentally, the visual density of this
is adjusted to a value of 0.10 corre-

sponding to 2.0 decibels. If this material is used in conjunction with one
having a density of 0.3 the volume
change occurring at the transition
from one to the other will be that
corresponding to a change in amplification of 4.0 decibels. This total change
is
a little greater than the volume
change which under practical conditions is just noticeable, and is cerIt is
tainly less than two such steps.
felt that volume changes of this magnitude are entirely negligible in practical work, especially since a change

one tint to another usually
occurs with a scene change at which
point a slight volume change may
logically be expected.

from

It is of interest to apply this reasoning also to the case of maximum perthe
in
discussed
density
missible
It will be reprevious paragraph.
called that a value of 0.3 for photoelectric density was fixed as being a
reasonable upper limit. The amplification change required to give the same
volume with such a film, as compared
with clear base positive, is 6 decibels,
to two or perhaps
noticeable volume differIt is evident that this repreences.
sents a relatively small increase in
amplication and that no serious difficulty should be encountered in raising

which corresponds
three

just

amplification sufficiently to compensate
for the use of a colored base having a
photoelectric density of 0.3.

The conditions

amplification increment

Minimum

maximum volume

variation 4 decibels.
the
shonld be understood that
values of density specified above are
relative to clear film base taken as
It

spectral

^^

i»
\

i

cell.

ii

decibels.

amplification increment 2 decibels.
Maximum variation in density 0.20,

Fig. 3. Effective

I"

been

photoelectric density Old.

niiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin

5

have

use in making sound positives, may be
summarized as follows:
Maximum photoelectric density 0.3,

i

response curves
when using a
lamp
tungsten
operating
a t
(A)
3000
K;
potassium cell;
B) caesium

which

permissible
to
relative
established,
photoelectric density of tinted base Cor
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Table

Tints Evenly Spaced Along Normal
Hue Scale

I

Visual character istics of the series of

No

Name

Color

Hue
l

Rose Doree
Peachblow

Amaranth
Caprice
Inferno

-537
-50S

2
3

Afterglow

4
5
6
7

Candleflame
Sunshine
Verdante

8

Aquagreen

9
10
11
12
13
14
lb
16
17

Turquoise
Azure
Nocturne
Purplehaze

Firelight

Fleur de

lis

100
57
61
66
66
75
83
57
40
46
28
28
38
25
31
53
36
71

.

633
619
603
596
585
579
520
505
490
484
476
455
-575
-55

1.0

4.0
7.5

12.0
17.5
23.0

36.0
40.0
43.0
47.0
51.0
56.5

60.0
64.0
67.5
71.5

Argent

equivalent to a transmission of 100
per cent, density 0. It seemed desirable to express all results in this manner since the factors of interest are
those relating to the changes of photoelectric transmission, volume, etc., as
compared to the conditions existing
when the sound record is carried on a
clear film base.

Visual Characteristics of the Seventeen Tints
In Table

I

are given data relative

the visual characteristics of these
tinted materials. Considerable thought
has been given to the names by which
these tints are to be designated.
It
seems desirable, from a consideration
of
the probable associational
and
emotional value of color when applied
to the motion picture screen, to designate these tints by names suggestive
of their potential psychological effects
and appropriate uses. This particular
phase of the subject will be discussed
in greater detail in a later section of
the paper. In the column designated
as "i" under the title "Hue" are given
the values of the dominant hue exto

pressed in wavelength.
These determinations refer specifically to the color
of a white screen when illuminated by
light from an arc of the reflector type
with the tinted base placed between
the light source and the screen.
It
therefore is a specific designation of
the screen color obtained when these
materials are used with a light source
of this character. It is realized that in
practice a certain variation in these
hue values will result from the use of
light sources differing from the one

with which these hue measurements
were made. For instance, with a high
intensity arc of either the condenser
or the reflector type, the color of the
emitted light is probably slightly bluer
than that emitted by a reflector arc
hardcored carbons.
using ordinary
Under these conditions the hue values
The differwill be shifted slightly.
ence, however, is so little as to be considered negligible from the practical

In setting up a scale of hue it is not
satisfactory to adopt intervals which
are identical in wave-length difference
because the sensitivity of the eye to
hue differences varies enormously

Description

%

No.

Clear base
1

tints

T

Hueless, clear

Deep warm pink
Flesh pink

throughout the spectrum.

Orange

establish a normal hue scale in which
the steps are equal in terms of sensation, it is necessary, therefore, to use
wave-length intervals differing widely
in magnitude.
It will be noted that,
with the exception of a region in the
orange, yellow, and yellow-green, the
hues of these tinted materials are
fairly evenly spaced on the normal
hue scale. It seems highly desirable
to adopt such spacing, since it makes
available the entire gamut, of hue and
a change from one tint to another produces a hue displacement of known
and fairly equivalent subjective magnitude. The positions of the dominant
hues of these colors are shown graphAt the
ically on the chart in Fig. 4.
left are given the Ridgway hue numbers and the names applied by Ridgway to these hues when occurring in
colors of high saturation. At the right
in the first column are the Ridgway
hue numbers for the tinted positive
films, and the names applied to these.
It should be remembered that these
colors are in general of relatively low
saturation and it is considered that
these more delicate tints are of greater
utility for use in applying color to the
motion picture screen than those of
higher saturation. It is a rather peculiar coincidence that the colors cor-

Yellow-orange
Orange-yellow
Yellow

'

Green
Blue-green

Blue
Sky-blue
Violet-blue
Blue-violet

Blue-purple
Red-purple
Cool pink

Red-magenta
Hueless

standpoint. If these materials are used
in
a projector employing a high
efficiency
tungsten lamp there will
probably be a rather great departure
from the hue values indicated in Table
I.
This light is much yellower than
that emitted by the arc and hence the
use of a screen illuminated by a tungsten lamp in conjunction with these
tinted bases will give appreciably different hues from those indicated in
Table I. In the column designated as
"No." under "Hue" are the Ridgway

hue numbers.
The system of color
nomenclature developed by Ridgway 1
is

one of the best available.

The

1 Ridcjivay.
Color Standards
cloture, 1912.

responding to the hue numbers 25 to
35, which are absent from this positive
film series, are those which, according

entire

hue gamut, including the spectral hues
and the non-spectral purples, is divided
in 72 hue steps.
These hue steps are
equally placed on the sensation scale.
and Nomen-

psychological
are the
colors classified as least agreeable or
least preferred. These color preference
data are derived from a large group

Table

No

9

3
4
6
7
8

q
10
11

T>
13
14
15
16
17

to

all

of the

available

data (see Luckiesh,

loc.

cit.),

II

Photoelectric density characteristics of the series of tints
Caesium Cell
Potassium Cell
Film Tint
Do.
D.
Do.
D.

Clear base
1

In order to

Rose Doree
Peachblow
Afterglow
Firelight

Candleflame
Sunshine
Yerdante

Aquagreen
Turquoise

Azure
Nocturne
Purplehaze
Fleur de lis

Amaranth

.

Inferno

Argent

Minimum

Maximum A

0.0
0.19
17
27
27
24
27
28
26
0.10
09
09
10
0.14
0.11
09
18
09
176
28
09
19
.

0.0
3.8
3 4

5.4
5.4
4.8
5.4
5 6
5 2
2

1.8
1.8
2

0.0
0.15
0.11
0.15
0.11
09
06
0.18
27
24
27
28
22

2.8

30

2 2
1 8
3 6

24
14

1.8
3 5
5.6
1.8
3 8

22
0.10
0.184
30
06
24

3
2 2

3

2.2
1

8

1.2
3 6
5.4
4 8
5 4
5 6
4 4
6
4 8
2 8
4 4
2.0
3 7

6
1 2

4 S
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and hence are very signihas been impossible thus far
to obtain these hues with sufficiently
of observers

ficant.

RIPGEWAY HUE.
NAME.

It

POSITIVE. FILM TVNTS

SCALE.

NO

NO.

71

16

67

15

INFERNO
CAPRICE

14

AMARANTH

13

FLEUR PE LIS

12

PURPLEHAZE

51

II

NOCTURNE

47

10

AZURE

NAME.

low

photoelectric density.
Possibly
further search may reveal dyes which
will permit the manufacture of these

hues

if

such seems to be necessary or

desirable.

69 TYRIAN ROSE

In Table I, in the column designated
as "T," are the values of total transmission for these colored materials as
measured visually using the reflector
arc as a light source. These values are
therefore a direct measure of the
screen brightness obtained when using
these tinted materials as compared
with the screen brightness existing
when using clear base positive. It will
be noted that the visual transmissions
of the red, orange, yellow, and yellowgreen colors are relatively high, while
those of the green, blue, violet series
are relatively low.
This condition
exists since it is desired to obtain
fairly definite color saturation effects.
It follows as a natural consequence of
the visual sensitivity and transmission
characteristics of dyes that the colors
in the former group have relatively
high visual transmissions for a specified color saturation, while the transmission values in the second group
are in general low when a corresponding color saturation is obtained.
In
the last column are given short verbal
descriptions of the color character-

65 TRUE PURPLE
...

*'

53

tions relative to

maximum

density

density and

difference

previ-

ously set forth as desirable nave been
met in actual materials with a fair
degree of precision.
In case of the
potassium cell the maximum density Is
0.28 (No. 7, Verdante), slightly less
than the value of 0.80 considered

PHENYL

BLUE."

45 CERULEAN BLUE-

43
41

BENZOL GREEN

39
37VIVIP GREEN

35
33 NIGHT GREEN

9
8

TURQUOISE

<r

e

7

VERPANTE

6

SUNSHINE

5

CANPLEFLAME.

4

FIRELIGHT

<r

3

AFTERGLOW

<e

2

PEACH&LOW

\

ROSE POREE

AQUAGREEN

"

31

29 NEVA GREEN
25
Z\
I-

,3

-

27

GREENISH

YELLOW
LEMON CHROME-

->

CAPMIUM
YELLOW

19

CAPMIUM

15

<r

ORANGE.
9 FLAME SCARLET-

series

maximum

>^

49 SPECTRUM BLUE-

may

depression occasioned by the ose of
these materials.
It will he noted that the specifica-

59
55

To show spectrophotometry curves
for all of the seventeen members of
seems unnecesasry, but it
be of interest to consider two or
three typical cases. In Fig. 5 are «iven
such curves for tint No. 1 (Rose
Doree), a warm deep pink; tint No. 8
(Aquagreen), a clear blue-green; and
tint No. 11 (Nocturne), a deep violetblue.
Inspection of the curves shows
that each of these colors has a decided
density minimum throughout all or
some part of that wave-length region
in which the photoelectric response is
maximum. The minimum density does
not fall at the same wave-length in
each case but shifts with the demands
of the selective absorption necessary
for obtaining the desired visual hue.
In Table II are given data relating
to the photoelectric density characteristics of these materials for potassium and caesium cells of the types in
extensive use in commercial installations.
Density values are designated
as "D," while in the columns designated as "Db." are given the equivalent values in decibels, these representing the amplification increinenl
required to compensate Cor the volume

VIOLET

57 BLUISH VI0LET-

istics.

this

63

AMELHYST

5

I

^>

SCARLET
SPECTRUM REP
Fig.

4.

-

^<s~

Positions of the tints on the

while the density differthe upper and lower
Limits is 0.1!) (equivalent to 3.S decibels), also slightly less than that conallowable,

ence

between

sidered tolerable. With the caesium
the maximum density Is exactly
0.30 (No. 13, Flour do lis), while the

cell

maximum difference Is 0.24, ool appreciably greater than the specified 0.20.
The volume variation through the
entire series of seventeen tints
i<
shown

in

Fig.

6.

The ordinates

Indi-

cate the Increase In amplification expressed in decibels required In each
Cast
to give the same volume oulpul
with the tint as indicated by the cumbers al the bottom of the figure, as
C
pared With a sound record of
identical characteristics on the regular clear positive film, The horizontal lines are drawn at plus and minus
i'
decibels from the mean' of the entire
These lines therefore define
group.
the allowable volume change as previ
oualy specified, in case of the pots
slum cell all <>f the tints fail between
these limits; with tl
aeslum cell

two of the

tints

these limits.
Prints have
these

colored

fall

slightly

oul

Ide

Ridgway Hue

duction

Scale.

each cell is considered
both with respect to the
increase in amplification required and
the maximum volume variation.
It is
hoped thai the sound prints to be
with

satisfactory,

shown

later will demonstrate
your satisfaction.
This concludes thai part of the
paper which may be designated as
technical, dealing, as it does, with the
little

B

this poinl

to

objective or physical characteristics
of tinted positive film base. The applical Ion ol these colors to a mol ton picture production Involves the consideration Of B radically different group of
relationships belonging to that phase
of the motion picture Industry which

has

been designated,
want of
tor
heiier term, as artistry, w bile it may
i>c
presumptuous on the pari of the

author <>f this paper to Invade a field
bo remote from thai of bii accustomed
activities, he feels thai there ma.\ be
-'pine

members

of

the

Society

more

concerned with the artistic and emotional reactions than with the cold
facis of scientific technology, who may
be Inters ted
or perhap amused) by
Borne thoughts and sugge Ion
I

!

been made on
bases and sound

nil

of

repro-

'Lovd
/'iic

Wo.

i

18

/one*.
15.

19

Trant, Soc

Mol
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the possible emotional and artistic
value of color applied to the motion
picture screen. Some of you may have
been present on one or two previous
occasions when the author has had the
privilege of presenting to this Society
papers, written in collaboration with
Townsend3 and Tuttle 4 discussing the
use of color in more or less abstract
static and dynamic forms as a valuable element in a motion picture program. You are already aware, therefore, that he has long been interested
in the possibilities of color as an aid
to the creation of dramatic atmosphere. In fact he is firmly convinced
that color per se, if properly employed may exert a powerful influence
on the emotional reactions. He therefore begs your indulgence while in
the following pages a few ideas along
these lines are presented for your

and gives numerous references tending to show rather general agreement
as to the character of such effects. A
quotation given by Field 8 from Opie, 7
an English artist of the late 18th century, is of particular interest.
"Every passion and affection of the
mind has its appropriate tint and coloring, which if properly adapted, lends
its aid, with powerful effect, in the
just discrimination and forcible expression of them
it heightens joy,
warms love, inflames anger, deepens
sadness, and adds coldness to the
cheek of death itself."
The most recent, complete, and by
far the best publication on this sub8
This is
ject is that by Luckiesh.
a carefully considered conservative
treatment in which are given numerous data 'collected from many fields
along with the valuable contributions
of the author to this subject. The book
will repay careful study and is earnestly recommended to the attention
The following
of those interested.
quotation" is of interest as it indicates
the attitude of the author toward the
subject and is an admirable statement
of the point of view which should be
taken by any investigator in a little
;

consideration.

The Language
The

of Color

literature pertaining to the lan-

symbolism,
and
emotional
though scattered and
fragmentary, extends over the entire
period of recorded history. Mythology
is replete with the symbolism of color.
guage,

effects of color,

On

the Greek stage the colors of the

costumes were adjusted to the mood

known

of the action. Color is intimately associated with the entire history of the
Christian Church and a very definite
color symbolism has developed. Color
has been so inseparably linked with
sensory experience throughout the evolution of mankind that it has acquired
by objective and subjective association

unscientific to deny the
a language of color because we do not understand it thoroughly at present and quite unprogressive to reject the possibility of
finally completing the dictionary of
Color experiences are
this language.
indeed very intricate at present but it
is likely that this is due to our scanty
knowledge of the elements and processes involved in the emotional appeal

definite
value.

and

important

'"It

existence of

emotional

No attempt can be made within the
confines of this paper to give anything

and

to our inability to interof colors,
pret and to correlate properly the various factors. Much knowledge must be
unearthed before a rudimentary dictionary of this language is available
but first the scientific attitude should
admit the possibility that the language
of the group of experiences associated

approaching a complete bibliography
of the subject.

One

or

two references,

may

be valuable to those inField in his Chromatography* discusses various colors from
the standpoint of their emotional value
however,
terested.

3

Loyd A. Jones and

Trans.

1925
4

Mot.

Pict.

L.

M. Toxensend.

Eng.

No.

21

:3S.
°l.

Jones and Clifton Tuttle.
Soc. Mot. Pict. Eng. No. 28 :183.

Loyd

Trans.
1927.
5

Soc.

A.

c.

p.

11.

Opi^s Lecture IV, p. 147.
The Language of
Luckiesh.
Dodd, Mead and Company, 1920.
'

8

George Field. Chromatography. Charles

Tilt,

field.

would be

9

1835.

1,

c.

p.
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Fig.
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Spec-

trophotometr ic
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with color eventually will be understood."

In considering color from this point
it must be remembered that
we are now dealing with color as it
appears, that is, the sensation evoked
in consciousness, rather than with the
objective character of color as determined by its physical characteristics.
All of the various factors, therefore,
which determine the character of the
subjective reactions, such as simultaneous contrast, previous retinal excitation, and many others must be considered in attempting to define the emotional reaction that may be induced by
subjecting the eye to stimulation by
radiation of known physical composition. Moreover, a color may, just as a
word or phrase, have more than one
emotional value or significance; and,
as in the case of the spoken language,
the intended meaning must be determined by the contextual factors such
as general character of the scene
structure, subject matter of preceding
sequences, type of dramatic action,
For instance, a green matching
etc.
in hue and saturation characteristics
the color of spring foliage, may connote by direct subjective association,
springtime, trees, grass, gardens, etc.
of view

Used on radically

different

types of

however, such as interiors, it
be found particularly valuable

scenes,

may

for suggesting by indirect or subjective
association certain more abstract concepts, such as youth, freshness, hope,
aspiration, and those moods closely
linked in our consciousness with the

springtime of

Objective

life.

and

Subjective
Associations

Color

A rather careful analysis of the admittedly rudimentary color language
indicates that the great majority of
existing connotations may be classified
in two rather distinct groups which
may be designated as (a) direct objective association and (o) indirect
subjective association. It is relatively
easy to quote many examples of the
class a correlations. For instance, sunlight is quite definitely suggested by
yellow.
Now, as a matter of fact,
sunlight is not yellow, and it has been
shown definitely that when the retina
is excited by sunlight or by radiation
of identical spectral composition in a
visual field from which all possible
contrasting areas have been removed,
the sensation evoked is hueless, that
is, corresponding to gray or white.
A
white object, however, illuminated by
sunlight under a clear blue sky appears yellow. It seems quite evident,
therefore, that through centuries of
evolution a definite conscious or subconscious relationship between sunlight and yellow has been so established that under artificial conditions
yellow almost invariably suggests sunThus a motion picture scene
light.
printed on yellow base, such as tint
No. 6 (Sunshine), should definitely
suggest sunlight illumination whether
it be an exterior flooded with light
from the sun or an interior into which
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light is streaming

through open doors

GRAPHS SHOWING VOL VARIATIONS

or windows.
In a similar

manner there seems to
be a very definite relationship between
other colors and the well-known artifiArtificial sources of heat and light.
illumination of interiors is definitely suggested by a color which is
either more saturated or has a hue

POTASSIUM CELL

.

..

,

cial

bl

•

somewhat more orange than the

yel-

low

Firelight
suggesting sunlight.
be suggested by a color even more
Such examples
reddish in character.
of objective association can be multiSubjective
plied almost indefinitely.
associational relationships are somewhat more tenuous and difficult to esSome of these
tablish with certainly.
undoubtedly have been built up in consciousness by somewhat artificial association of certain colors with definite
emotional states. Others of these correlations may probably be traced to
extensions of more direct associational
For instance, there seems to
factors.
be a character of warmth associated
with all of the colors in the yellow,
orange, red, magenta category, while
the remainder give a definite impression of cold or coolness. This is very
probably an extension of the more
direct associational value arising from
the color of sunlight and fire and the
atmospheric conditions normally associated with coldness. The association
of color with certain temperamental
phases of life, such as youth, maturity,
old age, etc., can probably be traced to
an extension of a more direct association with the seasons of the year.
Space does not permit us to carry this
analysis into greater detail, but a
serious study of the subject can hardly
fail to convince the fair-minded student that there is really some definite
and psychologically sound relationships between colors and emotional
states. Although a great deal of the
work on this subject has been of
purely qualitative, and perhaps temperamental type, there are available
some rather definite and significant

may

For instance, Luckiesh 10 (loc.
cit. p. 200) gives some very interesting
data compiled by Wells' relative to
data.

1

The general

produced
"•

I.

o.

r>-

types

or

by twelve

mood

reactions

different

colors.

Fig.

Volume

a

2.

of seventeen tints.

ries

CAESIUM CELL

a,K
C.

These data are shown in Table III.
They are derived from sixty-three subjects and the correlation is indeed
striking. There seems to be no escape
from the conclusion that those colors
designated as yellow, orange-yellow,
deep orange, scarlet, and crimson have
a definitely exciting influence. In the
mid-spectrum yellow-green, green, and
blue-green, seem to be definitely tranor

quilizing

blue, violet,

soothing.

Blue,

violet-

and purple are depressive

subduing. The student who approaches this subject with an open
mind and with the intention of seriously searching for correlation factors
can scarcely fail to be convinced that
here is something of a very tangible
nature which can be ascribed to a definite psychological reaction to color.
The chart in Fig. 7 shows the effective values of the various colors as
computed from Wells' data. No definite information is available relative
to the dominant wave-length of the
colors used by him so they are plotted
arbitrarily at equal intervals along
the base line. The ordinates are computed from the data in Table III,
each number being reduced to a percentage of the total number of decisions.
The curves have the following
significance: (A) curve of exciting in(B) curve of tranquilizing
fluence;
curve of subduing
(C)
Influence;
or

Influence,

1910.

Table

III
Wills' ilatii on tin affective values of various colors
Total Number of Replies from 83 Subjects Indicating Three General Types
of Mood-Reactions Due to the Twelve Different Colors.

Exciting
Influence
Scarlel

orange
Orange-yellow
Yellow
Yellow-green
Green
Blue-green
Blue
>eep

.

Violet-blue
Violet

Purple

Tranqwilizing
Influence

"

Crimson
l

.

a

7

4.

a N. A. Wells. Psych. Bui. 7:181,

6.

variat ion
r e suiting from the
use of the se.

•

•

•

56
59
55
53
I

I

28
32
II

.
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"

Subduing
Influence
10
"

5

-".2

23

•'>

17

80
45

6

54

21

'

io

n

is

is

i<v

is

is
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These curves are suprisingly similar
and position to the
three fundamental retinal excitation
curves for red, green, and blue-violet.
Although the present data are too
meagre to establish any correlation
between emotional effect and the rein general shape

tinal processes, the similarity is certainly sufficient to encourage some
further consideration.
Along the top line of the chart are

placed the numbers referring to the
positive film tints, the position of each
relative to the color scale at the bottom being determined as carefully as
the qualitative data will allow. The
dotted lines dropped from these points
cut the three curves and the heights
of these ordinates give some idea of
the character and strength of the
mood reaction which each color may
be expected to induce.
In the upper part of the chart is
drawn a curve showing in a qualitative way the position on the warmcool mood reaction scale.
This, it
must be confessed, is based on very
insufficient evidence, being determined
by the rather casual judgments by a
few observers working under poorly
controlled conditions.

Characterizations of the Seventeen
Tints
In the following paragraphs an attempt has been made to give a brief
description of the visual and psychological characteristics of the film tints.
It
is
evident that no very definite

statements can be

made

or rigid speci-

up for the use of these
is hoped that these rather
it
disconnected and rambling remarks
set

fications
colors,

relative to the various colors may be
Interest to those concerned with
working oul the application of color
to the motion picture screen and serve
as a foundation, however Insecure,
of

which something of real value
be buill by others more Qualified
by training and temperament for such
upon

6
:;!l

a

18

may

work.
tions

of

values
tinged
nmi by
pective

Although these characterizathe symbolic and emotional

of

these colors are necessarily
own reactions

by the author's

the results of his own Introsanalysis, they are based, in so

;
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of scenes representing an intimate atmosphere, such as a luxuriously appointed boudoir. In keeping also with
feeling of happiness, joy, and excite-

Fig. 7.

values
various

Affective
of
the
colors

computed

from

Table III: (A)
curve of exciting
influence;
it)
curve
of
tranquilizing infl u e n c e ;
(C)

curve of subduing influence.

ment.
Tint No. 7, Verdante. A pure green,
rather pastel in character. It is the
hue of spring foliage, suggesting
directly, trees, grass, and vernal landscapes.
By subjective association
typical of youth, freshness, unsophistication, innocence, etc.
It
is
only
slightly warm, but definitely not cold.
It

is

very close to the neutral point

in the

warm-cool scale.
8, Aquagreen.

Tvnt No.

upon a careful sumintegration of data derived
from the available literature. They
should therefore represent approximately the reactions to be expected
from the average observer.
Tint No. 17. Argent. This is a hueless color, a silvery gray showing no
chromatic characteristics. It may be
regarded as the zero or starting point
on the scale of saturation or color
It is very necessary as a
strength.
means of establishing a visual accomfar as

is possible,

mary and

terms of which a hue may
be appreciated by contrast. It may be
used to fatigue the eye to the point
of monotony, after which the presentation of hue will have enhanced

modation

in

effect.

A clear
No. 6. Sunshine.
yellow approximately comtherefore
sky-blue,
to
plementary
quite closely matching the subjective
color of sunlight when seen in conThe visual transtrast to blue sky.
theremission is high (83 per cent)
fore it is particularly adapted for use
on a scene designed to give the impression of brilliant sunlit conditions
and where an interior is obviously
entering
sunlight
by
illuminated
Tint

brilliant

;

through windows and open doors.
This color is definitely warm but not
to the same extent as Candlefiame,
Firelight, and Afterglow which make
with this color a series increasing
progressively in warmth. It is mildly
stimulating, suggesting a mood of
lively interest and attention, but, not
one of high excitment or nervous
tension.

Tint No. 5, Candlefiame. A pastel
orange-yellow. It is slightly lower in
transmission (75 per cent) than Sunshine, giving a screen more orange
in hue and lower in brilliance which
definitely suggests artificial illumina-

when used on interior
Somewhat warmer than No. 6.
tion

scenes.
Possi-

bly useful on exteriors in suggesting
morning or afternoon with less intense
sunlight than prevails at midday. By
objective association useful in inducing rather mild mood reactions such
as feelings of coziness, comfort, intimacy, well being, peace and plenty
without opulence, etc.

Tint No.
low-orange.

A

Firelight.

Jf,

This

soft

warmer

is

yel-

than

Candlefiame to which it is closely
akin in mood reaction value. The
lower transmission
(66 per cent)
gives a somewhat less brilliant screen
and this with the more orange hue
makes it particularly adapted for use
on an interior scene where it is desired to suggest an artificial illumination softened and subdued perhaps by
shaded lamps and candles. It is suggestive also of illumination emanating from an open fire
but it is not
quite orange or red enough to satisfactorily render
the fire itself if
visible, for which Afterglow is perhaps better.
It stimulates mood reactions
of
the same category as
Candlefiame but with greater intensity.
Suggestive of warmth, comfort, intimate home relationships, mild affec;

tion,

etc.

Tint No.

orange

A

Afterglow.

3.

color.

It

is

soft rich

probably

the

warmest color

of the series.
It is
exterior
scenes
at
appropriate to
dawn and sunset. It lends to interiors an atmosphere of warmth and
It
intimacy stronger than Firelight.
should excite mood reactions in general
connected with luxury, wealth, security, and relatively strong affections. It
is also related to the autumnal mood
by obvious direct association with the

colors of nature. By indirect
or subjective association it is symbolic
of the same relative period in the life
of an individual and its associated
moods. It is indicative, therefore, of
accomambitions attained,
repose,
plishment, and similar psychological

autumn

aspects of maturity.
Tint No. 2. Peachblow. A delicate
This has a small but
flesh pink.
definite blue content, making it somewhat less warm than Afterglow. It
is adapted to the rendition of close-

ups

where

it

is

desired

to

justice to feminine beauty.

do full

The hue

and saturation are such as to suggest
the glow of life.
Tint No. 1, Rose Dore'e.
A deep

warm

pink

and passion.
exotic.

It is

suggesting

sensuousness

Amorous, romantic, and
adapted to the rendition

A

brilliant

The

color of more northern waters and suitable to the rendition of the sea under clouds and in
storm.
It is suggestive of wetness.
Its transmission (40 per cent) being
lower than that of Verdante, it gives
a less brilliant screen. This together

blue-green.

with

greater

blue tint probably
suitable for the rendition of the darker green of mature
summer, foliage, dense forests of pine,
jungles, etc.
By extension from the
objective correlation to summer it is
suggestive of such mood reactions as
pertain to maturity, wisdom, dignity,
repose, and restfulness. It is cool but
not cold tranquil, but not subduing.
Tint No. 9, Turquoise.
A clear

makes

its

more

it

;

brilliant

blue.

It

is

definitely

cool,

but less cold than Azure or Nocturne.
The visual transmission (43 per cent)
is high for a blue of this hue but
low as compared to the warm colors.
This gives a screen of depressed
brightness which together with the
hue tends to produce a mood of peace,
reposefulness, and tranquility.
It is
the color of calm tropical seas under
clear skies.
It is suggestive of the
Mediterranean and the South Sea
Islands. If used on interiors it should
impart
feeling
a
of
restfulness,
dignity, and reserve without inducing
appreciable depressive moods.
With
proper contextual influence it might
be used for the suggestion of brilliant
moonlight effects, although No. 10
may be somewhat better for this
purpose.
Tint No. 10, Azure.
A strong skyblue.
It is colder than Turquoise
tranquilizing to the point of becoming
The visual transmission
depressing.
(28 per cent) is relatively low and
hence gives a screen of low brightness.
It is suggestive of the sedate and the
reserved, even approaching the austere or forbidding under certain conditions slightly gloomy.
Tint No. 11. Nocturne. Deep violetblue.
The visual transmission is low
(28 per cent) giving a screen of low
definitely
It
suggests
brightness.
night, shadows, gloom, coldness, etc.
By subjective associational reactions
appropriate to depressive conditions,
despair, failure, unattained ambitions,
intrigue, the underworld.
Tint No. 12, Purplehaze. A bluish,
violet or lavender, rather pastel in
It has a relatively high
character.
visual transmission (40 per cent) giv;
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ing a screen of greater brilliance,
higher key, than the adjacent tints,
Nocturne and Fleur-de-lis, to both of
which it is closely related in emotional
value.
The mood induced by this
color is particularly dependent (more
so than many of the other colors)

For incontextual
factors.
stance, to a twilight scene on the
desert with distant mountains it imparts a feeling of distance, mystery,

upon

and languorous warmth used
on a scene containing snow fields,
glaciers, snow-capped mountains, etc.,
it
has a pronounced cooling effect.
The hue of this color is approximately
the same as that of the shadows on
sunlit snow under a clear blue sky.
repose,

;

A rich
Tint No. 13, Fleur-de-lis.
This color has long
royal purple.
been the badge of royalty, high office,
power, and pomp.
In ancient times
the dye was very costly and was used
to color the garments of the aristocracy.
The transmission of this film
tint is low (25 per cent), thus giving
a depressed screen brightness suggestive of reserve, dignity, and austerity.
It has a relatively cool color but not

as cold as Nocturne.
Tint No. 14, Amaranth. This is also
a purple but has a greater red content
is
therefore
it
than Fleur-de-lis
It
is
warmer and less austere.
adapted to the rendition of scenes
showing opulence and luxury together
with refinement. With proper contextual relation it may be well adapted
to scenes approaching sensuality and
abandon, such as bacchanalian revels
staged in settings of wealth, and
luxury.
Cool pink.
Tint No. 15, Caprice.
Visual transmission (53 per cent) relatively high, thus giving a brilliant
It is a jolly, caresparkling screen.
;

rage 37
hilarious
color
suggestive of
carnivals,
Mardis gras, fete days,
free,

and merry making

in general.

No. 16, Inferno.
Fiery red
with magenta.
Since it is
directly
suggestive
of
fire,
is
it
adapted to scenes of burning buildings glowing furnaces, forest fires,
Tint
tinged

etc.

By

tive

of

subjective association indicapanic, anarchy, mobs,

riot,

turmoil, strife, war,
restrained passion.

battle,

and un-

saturation to decrease appreciably.
Thus the color having fulfilled its
mission, saying definitely that this
scene has a specific emotional atmosphere, fades into the background and
while continuing to make itself felt
in the subconscious mind of the observer by lending a warmth and softness to the scene permits the action
forward
dramatic
to
carry
the
sequence without the unpleasant and
distracting influence of pronounced
color.

Proper Use of Color on the Screen
not desired that the reader
gain the impression from this
rather enthusiastic discussion of the
potential emotional value of color that
the lavish and unrestrained use of
color treatments is advocated.
On
It

is

shall

the contrary, it is desired to emphasize the necessity of using the color
accompaniment to a motion picture
production with care and discretion.
The use of too strong or saturated
colors is in general not good, since
such colors are usually obstructive
and distracting and may defeat rather
than promote the attainment of the
desired effect. A more subtle method
This inwill yield better results.
volves the employment of pastel tints
which may be increased in subjective
strength for a brief period of time by
the action of successional contrast or
juxtaposition in time.
Thus the eye
accommodated to, or fatigued by a
green, such as Verdante, will perceive, at the beginning of the following scene done on a pink tint, a color
enhanced subjective saturation.
of
This immediately fixes the mood of
the scene, after which the accommodational processes in the retina begin to operate and cause the effective

There are perhaps some who may
question the advisability of attempting to use color on the screen as an
aid to the creation of an emotional
atmosphere on the ground that individuals react differently to the same
color.
Is it not true that the same
musical composition may excite different feelings in individuals, and that
the same word or phrase may convey
to different minds somewhat divergent ideas? Perhaps it will be necessary to spend much time and effort
on the development of a language of
compile dictionaries with
color,
to
definitions of the symbolical, associative, and emotional values, just as
we write and agree upon definitions
of words in order that specific ideas
may be conveyed from one mind to
another by spoken and_ written language. If there is in the human mind,
or, more specifically, in the collective
mind of the motion picture public, a
color consciousness, even though it be
at present latent or but slightly developed, is it not worth considerable effort in thought and experimentation
to develop technique such that color
can be applied to the screen in such
a way as to enhance the emotional
and dramatic values of the motion
picture of the future?

Tailor-Made Sound-Reproducing Systems
By Ludwig Arnson*

THE

average moving picture
theatre owner seems to believe

it
is simply a matter of
'Send me up a sound outfit,"
and his troubles are over. Far from it

thai

— they
We

are just beginning.

were recently called upon

to as-

stout" in
upper New York State, whose requirements were delicate in the extreme.
This particular theatre was aflli<-t <<!
with dead spots or areas, not necessarily far
from the sound source,
sist

a

figurative

"stylish

practically nothing could be
boa ril.
Farther back In the theatre,
reception was excellent, as il was to
the in.ni and sides.
The trouble was
diagnosed in this case as conflicting
BOUUd waves. A train of sound waves
coming directly from the Btage, en-

where

countered another train of waves deflected straight down from the celling.
Where the two met. they counteracted
or neutralized each other to such an
•

Vice-President, itaiUn Receptor Co.

extent that practically nothing could
be distinguished. The remedy in this
case was found in the medium of distribution, that is to say, in the use of
directional speakers. The usual cone
speakers were discarded and a number of specially designed horns were
horns,
equipped
substituted. Those
with the best obtainable reproducer
Hints, were placed at different angles
and their relative positions varied
until the ideal degree of reproduction
was achieved, in this way we actually
made the sound waves behave, directing them the way wo wanted, to over
come the natural defects of the
tlieal re.

Too Much Power
encountered in some
theatres is not so much a problem as
an adv.-ml am-. althOUgb it may cost the

Another

effect

owner just as much in the long run.
We know, and the informed manager
knows, approximately what quantity

is necessary for a given
It sometimes
be covered.
happens that the manager, without
consulting the installation specialist,
orders what would seem to lie the
necessary equipment, and finds to his
diSgUSl thai his reproduction is too

of apparatus

space

to

powerful. The reason is thai some
theatres are so acoustically perfect
that only 60 per cent of the energy is
necessary to till them as would he required for a theatre of tin- same si/.c
The
that was not acoustically Bound.
aforementioned manager tin. is that the
size of his installation far exceeds Hie
demands of the theal re, and he Is consequently obliged to operate at greatly
reduced power. This means that he

has spent twice as inudi a- was necessary on the original Installation, ami
r
per cent of his
><>
is probably wasting
A
in
unneces8arj upkeep.
power bin
little tailoring here would have saved
a good deal of Cloth.
.
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Rotating the

"Wax"

for

Sound Pictures

Dealing With the Design and Construction of the "Drive" for Disc
Recording

By

L. A.

Elmer*

THE

machine used in recordingsounds on
phonograph
discs
synchronously with associated

pictures

consists

essentially

2

of
V)

a turntable, bearing the "wax" and
rotated by a synchronous motor 1 of
constant speed, and an electrically
2
driven
stylus
cutting
the record.
In the design of this machine the primary aim is to insure that the record
is both faithful to the original sounds
and synchronous with the pictures.
Fidelity in the performance of the
stylus would be vitiated by departures
from uniformity in the speed of the
turntable while sounds were being recorded or reproduced.
Although a
constant speed motor is used, its value
would be destroyed if the machinery
transmitting the drive from the motor
to turntable were not equally free of
velocity variations. Thus the problem
of fidelity involves not only the motor
and the stylus but all the moving
parts of the machine. 3
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Since both opera worm wheel which drives (through tween these sounds.
a vertical coupling) the shaft to which ate at the same speed, and since there
is a high probability that the ultimate
the turntable is attached.
It is cyclic speed-change that must record will be lined up on the reprobe guarded against in this mechan- ducer correspondingly to the "wax" on
ism all such changes with frequencies the recorder, variations in the speeds
from about one-half cycle per second of the two are likely to be additive in
up to the higher limit of audibility their effects upon sound pitch. The
Speed changes at sum of the variations permitted in the
are to be avoided.
audible frequencies introduce extrane- two, therefore, must not be greater
ous sounds into the records, and speed than the total permissible variation
changes at frequencies below the aud- for the system as a whole. Since the
ible range produce changes in pitch.
There are in general two points of
the turnorigin for these variations
table and its bearings, and the gears.
Speed-changing variations in load on
turntable and bearings are most likely
to have the frequency of the rotation
of the turntable (a little more than
one-half cycle per second). From the
;

:

sorts of variation arise.
accountable to inaccuracies in
the spacing of the teeth (Fig. 1). to
errors in the shape of the teeth, and
to the successive shifts of driving load
from tooth to tooth. Together these
may occasion variations with quite a
range of frequencies.

three

gears

—those

Determination of Permissible
Variations
Fig.

2.

The mechanical

the turntable drive, as
in

a

filter
it

for

appears

commercial

disc -recording
installation.

Even were it possible to connect the
motor directly to the turntable, casual
variations in the speed would arise,
from varying frictional loads on the
turntable and bearings.
But direct
connection is unsatisfacory.
Because
the turntable must operate at a lower
speed than the motor (one thirtysixth of that speed), reducing gears
In the actual appaintervene.
ratus the motor drives (through a
horizontal coupling) a worm engaging

must

* Apparatus Development Dept., Bell Telephone Laboratories.

The extent

to which these variations
are permissible is determined, for lowfrequency changes, by the smallest
change in pitch the ear will notice
when pitch-variation is continuous.
It appears that, when a pure tone is
projected by a loudspeaker of high
quality, the ear can detect variations
in its pitch which exceed one-tenth per
cent of its frequency. This sets a severe requirement for constancy of rotation.
It is, furthermore, an overall requirement, for it applies to differences
between the original and reproduced
sound and both a recording and a
reproducing machine intervene be;

Fig.
tion

5.

The oil-damping connec-

between the gear and turntable shaft.
Above, the oil cup;
below, the vane-bearing end of
turntable shaft.
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more

Telocity characteristics are
the more the apparatus
costs, it is economical to be stringent
in requirements for constancy in the
recorder, of which comparatively few

This structure also multifour the frequencies with
which these disturbances occur, since
each inaccuracy in cutting is made to
occur once for every 90 degrees, insprings.

its

made constant

plies

by

The reduction gearand a four-layer
worm-wheel.
Fig. 4, left: The spring connection
between the gear and turntable
Fig. 3, above:
ing:
a worm

shaft.
Fig.

and

are manufactured, and more lenient in
those requirements in the more numerous reproducers.
An economical
division between the two machines of
the total allowable error appears to be
in the ratio of one to four.
The demand for constancy thus placed upon
the recorder is far higher than can be
met by gears and bearings of even the
most careful construction. It is a demand which can be filled only by special

means.

Mechanical Filter
The

fact that a continuous, slightly
varying, motion of this sort is mechanically analogous to a slightly

varying electric current helps to explain what these means are.
A pulsating current can be treated as a
direct current on which small alternating currents are superposed.
The
suppression
of the alternating currents, to leave the unvarying direct
current desired, can be accomplished
by an electric-wave filter which attenuates the undesired alternating components. The electric filter consists of
suitably
interconnected
coils,
condensers, and resistances.
Since mechanical analogs of these circuit elements are respectively to be found in
masses, springs, and dissipative plastics,
the mechanical-vibration filter
can be visualized in terms of electrical

6,
its

right:

Linkage mechanism

braces, through which the
gear drives the oil cup.

table speed by the use of stiff springs.

The

filter

finally designed

embodies a

compromise between these conflicting
demands. Its general construction is
such that the worm-driven gear drives
the turntable shaft through the linearly flexible springs, and relative motion of the gear and shaft is damped
by the oil.
The gear (Fig. 3) is made in four
layers.
These layers are clamped together when the teeth are cut, and
each layer is afterwards rotated
ninety degrees relative to the adjacent
layer.
All are finally mounted, in engagement with the worm wheel, so
that each can move independently of
its companions.
To each layer two
cross-braced
posts
rigidly
are
attached, from the tops of which (Fig.
4) springs lead to lugs on a plate
fastened to the turntable shaft. Thus
each layer of the gear independently
drives the shaft through two springs.
It is apparent that the offset fourlayer structure of the gear divides by
four the amplitudes of the disturbances caused by inaccuracies in the
teeth, since at

fects

but

one

any one time, each
the

of

four

sets

af-

of

stead of once for every 360 degrees,
This higher frequency
of rotation.
is far more readily absorbed by the
filter than the lower would be.

The oil connection between gear and
turntable shaft is effected by permitting the layer-gear to rotate a vanebearing oil-filled cup, into which dip
vanes attached to the turntable shaft
(Fig.

5).

The mechanism

(Fig.

to whose center the member which drives the cup is attached.

cross-link,

principles.

Such a
oratories,
the

designed in these Labincorporated (Fig. 2) in

filter,
is

Western

Electric

Company's com-

mercial disc-recording apparatus.
It
uses coil-springs as its capacitances,
viscous

oil

masses of

for Its
its

resisances, and

moving parts as

its

the
in-

ductances.
The great width of the
frequency band to be attenuated, and
the pluraliy of the sources of the
varying-force, considerably complicate
the
problem
of
determining what
values of stiffness, weight, and dissipating ability should be used.
For
example, variations due to gear inaccuracies are most readily absorbed
by very flexible springs, whereas dia
turbances dtle to varying loads are
best prevented from affecting turn1

//.

\r.

8toller, Record, November, 1828
Vniimhrr. [928
the Journal of thi
Mechanical Engineers

-IF. A. Frith rirl;. Record,
"

To be described

American Society
Hi in tin I nmn.

of

in

Fig. 8.

Steps

in

6)

through which the gear drives the cup
is in this case rigid rather than elastic, but is again one whereby the effect
of a gear irregularity upon the cup is
quartered in amplitude and quadrupled in frequency. This mechanism
is
a system of links independently
driven by each of the layers of the
gear so as jointly to rotate the cup
with their average velocity. To each
layer, again through the perpendicular
posts, is attached a link (Fig. 7). The
members of one and the other pair of
these links are flexibly joined by crosslinks, to the center of each of which
crank.
is pivoted one end of a bell
The other ends of these two bell-cranks
are in turn flexibly joined by a third

the development of the linkage, showing
more rugged construction.

its

successively

Page
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2,0

apparent that the motion of the
center of each cross-link is the average of the motions of its two ends.
Each of the first two cross-links,
therefore, averages the motions of two
of the gear-layers, and the third crosslink averages the motions of the first
two cross-links, driving the oil cup
with the average motion of all four
gear-layers.
It is

the linkage

is

8).
this filter, re-

to be supple-

mented by measurements

of the efSince
fectiveness of various models.
smooth rotation of the turntable was
in view, fluctuation in turntable speed

was the performance to be directly
measured.
This was accomplished

On the rim of the
turntable 216 accurately spaced grooves
were cut. A disc, with six radial slots,
was connected by a rigid drive to the
shaft of the synchronous motor. The
disc was so placed that the grooves on
the rotating turntable could be observed one by one by a microscope
looking through the slots in the rostroboscopically.

Elimination of Backlash
Because the deflections with which
this apparatus is expected to operate
are very small, it is essential that no
motion be
For this

To avoid these,
extensively braced (Fig.
In the development of
liance upon theory had
errors.

by "backlash" in pivots.
and to minimize
pivotal friction, flat reed-springs are
used for all joints. Since the linkage
cannot be constructed in a single horizontal plane but must be built in sevlost

reason,

eral planes, it is subject to warping
forces which tend to produce velocity

tating

Observed

disc.

through

Fig. 7.

this

apparatus, the groove on the edge of
the rim appears to stand still when
the speed of the turntable is exactly

=
"*

Av. Turntable Vel.

+

Max. Turntable

=

Min. Turntable Vel.

Angular Velocity of Vibration

:

=

2

Vel.

=2

s

f.

Velocity Variation

Schematic diagram

one thirty-sixth the speed of the
motor.
A small error in turntable
speed causes the image of the groove
The
to change position momentarily.
amount of this shift can be read in
thousandths of an inch on a filar micrometer placed in the eyepiece of the
microscope.
From this reading the
per cent velocity variation can be calculated (Fig. 9).

R

The model

=

200

Velocity Var. in per cent.
U) T

200
U) ,

II

=
=

When

=

—from

wx

Amplitude

I,

in

Radians

=

zoo
to.

—

Projecting Films
Screen

LAMINATIONS

of gold and other
metals, together with pigments
of various reflective properties
are being offered as a means of
achieving a super-reflective screen.
Engineers, working for eight years
have
this country and abroad,
in
evolved a screen which, it is said, has
properties
high that
so
reflective

amperage, which sometimes has been
increased with sound, may now be reduced to less than one-half and still
give projection as good as or better
than before. This, at least, is the case
with the Film Guild Cinema, which is
the
the

first

New York

theatre to install

new screen.
"From 25 amperes,

been

reduced

Symond Gould,
declared.

to

12y2

amperes,"

director of the theatre,
is as low as the pres-

"That

remarkable conOf the velocity variations
two major sources of error

varying loads, at one cycle
revolution,
and from varying
gear-spacing, at four cycles per revolution the former has been reduced
to 0.04 per cent and the latter to a
point below the limit of measurement.
Supplemented by suitably modeled
drives for reproducing machines, recording drives of this type provide

ample insurance against maltreatment
of sounds by driving machinery.

on Metal Prisms

Developed Abroad Materially
Current Required

ent rheostat will go, but I believe that
from five to ten amperes will be sufficient for any house up to a thousand
capacity using this
seat
type of
screen."
three-inch strip of this surface,

A

seen through a magnifying glass,
looks like a blaze of diamonds.
The
pigments and the metals on its granulated face build up myriads of prisms.
These reflect light from one to the
other. When one considers that there
are many of them to the square inch,
one may get some idea of the highly
reflective properties of the whole. The
prisms give an equal reflection on each
side.

the current has

developed drives

with

—

200

R

Fig. 9. Method of converting stroboscope micrometer reading to per cent
velocity variation. The curve of large radius represents the rim of the
turntable, and the curve of small radius represents the familiar diagram
At the prolection of the end of the small circle's
of harmonic motion.
radius is a groove on the turntable rim. The quantity read on the micrometer is 2i
the maximum motion of a groove.

Metallic

finally

turntable

per

w,

New

the

stancy.
from the

CO

200

R

of link-

age.' The bell-cranks are pivoted
at the- mechanism's center, but are
The
not attached to the shaft.
third cross-link, between the ends
of the bell-cranks, is perpendicular
to the plane of the diagram. From
its center extends the only member which has a rigid connection
at the center of the mechanism, to
the collar which drives the oil cup

The screen is made in both perforated and unperforated form. The saving in current, for the smallest theatre,
is said to be at least ten dollars a day,

Reduces

Arc

increasing proportionately with the
larger houses.
The screen is non-oxidizing and
weatherproof. It may be washed and
scrubbed. It won't peel and it won't
turn black. As proof of this, it is cited
that a piece of it left out of doors for
years at a time, was subjected to tests
which indicated that it was just as
good, if not better, than before better
perhaps, because it has a tendency to
The absence of
whiten with age.
aluminum in its make-up is responsible for its non-oxidizing properties.
The screen is made in a graded
series, so that each theatre may be
fitted with a surface having the exact
reflective angle to give every patron
an evenly illuminated picture. This
will be done with the least light waste

—

possible.
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New Musical Effects Produced
Electrical
New Freedom

!t l

by

Means

Through
Power Sound Reproducing Devices

of Musical Expression Gained

the Use of

High

By Edward W. Kellogg*

ONE

of the

most striking recent

MR.

developments in the art of
sound reproduction is that of
loudspeakers capable of deliv-

us that the art of mu-

ering large volume of sound. The gain
this increase in loudness is not
simply that the ears are relieved of
strained attention to catch what is said
or played, but a change of quality as
judged by ear occurs as the loudness is
altered, even when the actual sound
wave shapes are kept the same. 1 For
this reason, reproduced speech and
music will not sound natural unless
the reproduction is at approximately
the same loudness as the original.
The advent of the Radiola No. 104
brought radio music into the home
with a volume about equal to that of a
piano in the room.
Electrical reproduction was then applied to phonographs, and the Brunswick "Panatrope" and Victor "Electrola" far exceeded the machines depending on
direct or mechanical reproduction, in
point of sound power.

been

much higher

1
"Auditorn Maskino of One Pure Ton''
by Another," R. L. Wepel & C. E. Lane.
Phys. Rev., Vol. 2.3, P. 266, 1924.
"Physical Measurements of Audition "
B. F. Fletcher, Bell System Tech. Jour
Oct. 1923, P. 145.
Jour. Franklin Inst..
,

Sept. 1923.

"High Quality Transmission and Reproduction of Speech and Music," W. II.
Martin and H. Fletcher, A. I. E. E., Vol.
XLlll, 1924, P. 385.
'Research
Co.

Laboratory,

General

enriched by means of
electrical reproduction.
That a purely commercialized
device will hitch itself to the
purely aesthetic and remain as a
contribution to the art of all
sound expression appears far
fetched. The fact remains, hoicever, that with tlir aid <>)' superpower reproducing devices, qnnlitii and volume can be controlled
independently and an entirely
new form of musical expression
obtained.

That point of development has
been reached where we can
"make the heavens resound to a
whisper."
We shall yet experience the thrill of our bodies
vibrating under the power of
"a soft musical passage'' rising
alinre the orchestral background

—Editor.

power lor use in auditoriums or outof-doors. In these devices no pains are

Auditorium Speakers
have

convinces

sical expression is to be

from

More recently there
evolved loudspeakers of

KELLOGG

Electric

spared to secure faithfulness or high

and amplifiers of ample capacity are employed to avoid distortion.
Speakers of this class have for
the most part been of two types, one
employing a large horn, perhaps 12 to
20 feet long, with a bell opening of (he
order of 8 feet by 8 feet, while the
other type employs a number of cone
type speaker units. As an example of
the cone type auditorium speaker a
model buill about two years ago under

quality,

the writer's direction may be briefly
described. It employed nine coil-driven
cones such as used in the Radiola No.
104, the units being arranged in three
racks, of three cones each. The power
stage of the amplifier consisted of a

pair of UX-851 tubes, each drawing .3
ampere plate current at 2000 volts.

The

about 150

times

distortion

amplifier could supply
the power without
which the UX-210 tube can
its cone in the Radiola No.

This equipment was used

Panatrope.
in

number

a

supply to
104 or the

gatherings at

of public

which orchestras or bands were presIt could, with pleasing effect, be
ent.
run at a setting at which it was definitely louder than a ten to fifteen-piece
dance orchestra, or comparable with a
military band.

Band Volume

Violin at

In the course of these demonstrations one characteristic of the music,
produced by means of the high power
speaker, impressed itself on those of
us who were present. It is as easy to
get a powerful sound from a single
voice or instrument as from a large
of voices or from a whole
orchestra.
In fact we can with a
given equipment put out considerably
more sound power when reproducing a
single voice or instrument than when
reproducing the highly complex sounds
of a large chorus or orchestra. Phonograph records are usually so cut that

number

a vocal or instrumental solo

as

cally

What

as

loud

hand

a

means with

this

phonograph

practi-

household

the

the

that

is

is

recording.

numbers

BOlO

are reproduced with somewhere near
their original volume, hut that the
orchestra and hand numbers, while
loud enOUgh to he enjoyed.
iglnals.
Imitations of n

;ire

faint

The high

power auditorium speaker can

practi-

duplicate the orchestra, chorus.
or band, but it can do something which
has not been possible before sing n
cally

tenor or soprano solo, or play a violin
Si

band volume.

Sew Musical Expression
such reproduction

It

of

course

nol

exactly "natural," bul the function of
mUSlCBl device, such as the loud
speaker, is not necesarily limited to
Imitation
although II musl be capable
:i

I

of

Imitation)
the

ments

Mr. Edward W. Kellogg, and the high-power amplifier and bank of dynamic
speakers employed in the interesting experiments discussed in this article.

bul

to

afford

And one

pleasure

the elebrings a thrill to the
listener is the flood of sound that
shakes his whole body, that in some
to

listener.

of

which

passages Beema even deafening,

The
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ability to reach such

sound

levels ex-

tends the range of musical expression,
and carries an impression of power.
Why else do we build giant organs,
organize choruses of hundreds of

bands of fifty pieces, and orchestras of a hundred or more instruments?
It will be argued that the large
voices,

orchestra is necessary to afford the
desired variety of instruments and to
give proper balance. But if there are
several instruments of each kind, this
explanation can hardly stand.
Still
less do such reasons apply to the two
hundred voice chorus. A quartet, or
for some compositions a sextet, can
carry all the parts, afford the full
range of voice qualities, and can be
controlled and blended more perfectly
than a larger number of voices. There
is, of course, a psychological factor in
favor of the large orchestra or chorus,
but the primary purpose is to produce
a great volume of sound.

Altered Sound Quality

The

multiplication of sound sources
results inevitably
in
a change of
sound quality, the wave shape from
the multiple source being more complex.
With the best of tuning, two
different instruments playing the same
note will produce more or less rapid
beats. With a large number of instruments playing the same note, each will
beat with all the others, and the result
is rapid and rather irregular fluctuations in intensity during the playing of
each note. Whether the net effect is
pleasing to the ear is perhaps a matter
of taste. Those who prefer the complex tones would probably describe
them as "richer." Those who like the
simpler tones would speak of them
as "mellow" or "smooth" and find, relatively, a certain harshness in the complex tones.
Heretofore we have had no choice
but to accept the complex wave and
the tonal qualities which it carries,
whenever we have wanted great sound
The two factors have gone
volume.
hand in hand. With the new tool at
our disposal, the high power sound
reproducing device, we can control volume and tone quality independently,
and can have the smooth and mellow
tones of the small group or single
instrument at any volume. There is
thus a new freedom given to musical
expression. The quality resulting from
blowing or bowing strongly can be
reproduced softly as desired, or the
quality of an instrument played softly
may fill the auditorium. Still more
important is the advantage to be
gained in the rendering of vocal selecEvery voice changes in quality
tions.
according as the person sings loudly or
softly, and the change is certainly in
the direction of an impairment in quality as the loudness approaches the
point where strain and effort are presThe forced voice gives no pleasent.

ure and is likely to result in permanent injury. We seek the world over
for the rare combination of great
power, pleasing voice quality, and
sufficient
musical appreciation and

training to use the voice with artistic
But there are thousands of
effect.
singers who have all of the requirements except power, and whose voices
may even surpass those of their more
celebrated brothers or sisters in richness and fineness. These voices are now
made available in the theatre and auditorium as well as in the parlor. All
singers may use their voices at more
natural levels, and the smooth round
tones of the soft or subdued voice may
be heard with ease in all parts of the
house.

Amplifying a Whisper
Certain difficulties are encountered
in the attempt to magnify the voices
of singers actually present on the
stage, and the full advantage of electrical sound production cannot perhaps
be realized under these conditions.
But where music is recorded and then
reproduced the new factors will become of great importance. Already the
alteration of sound levels possible with

phonograph recording and
reproduction has been utilized to produce records of a type that has been
quite popular, namely, the "whisperThe microphone is
ing" tenor solo.
placed very close to the singer, who
speaks and sings in a voice little above
On the higher notes the
a whisper.
voice becomes nearly a falsetto. The
reproduction is many times louder
than the original, and the effect is of
a voice of very unusual quality. Those
who listen probably do not often realize the discrepancy in loudness, and
might not like it so well if they did.
We have so long been seeking naturalness in reproduction that unnaturalness is thought of as a fault, even
electrical

obtainable by electrical means.
For example, let us suppose that an
sound pickup is located
electrical
within the instrument whose tones are

are

to be magnified. The character of the
tones will vary with location and also
with the design of the electrical pick-

up or microphone. Instruments which
are not at present loud enough to be
useful, except in the softer passages of
the composition, will be made useful
for the loud passages as well. With
such electrical assistance as has been
suggested, the orchestra of the future
will be able to produce many effects
not now possible.

ONE TEN-THOUSANDTH OF AN
IS IMPORTANT IN "TALKIE"
MAKING

INCH

THE

first sound picture or talking movie designed especially
for purposes of military instruction was completed recently and
shown before a representative group of
military and naval officials. The film
was made at the Infantry School at
Fort Benning, Georgia. It is a result
largely of the Western Electric Company's experimental work and produc-

tion methods.
One of the "most difficult of all
production tasks," to quote the com-

pany's statement, was placed before
the Hawthorne organization of the
Western Electric Company by the enthusiastic public reception of the talking pictures.
More than $500,000 worth of the

most modern machine equipment had
to be bought and especially adapted to
this
project.
A heavy production

is

schedule was set up. The tool room
was geared up to capacity for turning
A storeroom
out the required tools.
covering 6,500 square feet of floor
space was built in record time for the
storage of material, process parts and
apparatus.
Accuracy and precision were the
basic features in the planning.
One
ten-thousandth part of an inch was a
familiar item. The finest work was
necessary in the manufacturing processes entailed in making the new condenser type transmitter (the microphone used in recording for the talking pictures). One small disc, a part
of the transmitter, must be ground
until its; surface is exactly flat mi-

microphone.

croscopically flat. To test this flatness
a quartz disc is used. By placing this
disc on top of the other disc, a patchwork of light rays broken into spectrum rays is seen. If this patchwork
of light rays does not have a certain
design then there is something out
about the flatness of the manufactured

though it may have been brought
about for a purpose and with pleasing
effect.

Although a large orchestra is looked
finest that can be provided
in musical entertainment, it may be
predicted that where recorded music

upon as the

used, the aim in general will not
be to give the best possible imitation
of the large orchestra (although this
can be done with remarkable success
when desired), but to render in whatever volume is wanted the simpler
music of a small orchestra, with single
instruments instead of groups of instruments carrying melodies. Balance
is not dependent on the use of the
proper number of instruments of each
kind, but can be controlled by the positions of the players relative to the

The Orchestra

of the Future

Let us venture another prediction,
farther probably from early fulfillment. The orchestra of the future will
make extensive use of electrical sound
producing devices.
One of the most
important applications will be to accentuate the tones of certain instruments in order that a single instrument may carry a melody, or to give
the effects of accompanied solos without subduing the entire remainder of
the orchestra. Again

new

tone qualities

—

disc.

Dust-proof rooms are used for transmitter assembly. Dust, any speck of
it, in this instrument, would be fatal.
Glass cabinets, with all the moisture
exhausted, contain the parts which are
assembled in the cabinet. The workmen place their wrists through rubber
sleeves fixed to the cabinet in order
to assemble the parts.
Executives Service Bulletin.

i

Page

Projection Engineering, September, 1929

/,S

The Acoustimeter
An

Electrical

Means

By

for

Measuring

Sound

Intensities

R. F. Norris*

development work of any kind,
to be able to meas-

necessary
INure very
it is

slight degrees of progres-

sion

or

retrogression,

which

in

themselves are of no great importance
but which may indicate clearly the
These almost
course to be followed.
imperceptible
indications
the
are
straws which tell us which way the
wind blows and but for them we
might waste a great amount of expensive effort in directing our investigations in wrong and barren paths.
Briefly, the first tools of the investigator are accurate and dependable instruments with which his progress may
If
be measured, be it ever so slight.
such instruments are not available, he
had better lay aside the seemingly
more important parts of his work until they have been developed.
Otherwise he may miss the guide posts
which are to lead him to his goal.
This is particularly true of acoustical work since the ear, which is the
obvious
instrument of comparison,
while sensitive to very minute sounds,
responds to their stimulus in a peculiar way. The physical loudness or
intensity of a given sound is measured
by the square of the amplitude of its
wave while its apparent loudness to
the ear is ten times the logarithm of
this intensity. That is, a sound having
intensity
of
1,000.000
physical
have a loudness factor of 10 log.
1,000,000 or 60, while a sound of only
one-tenth the physical intensity 100,000
will have a loudness factor of 10 log.
100,000 or 50. Tims though the physical loudness <>f the second sound is
only one-tenth thai of the first, it
a

will

sound five-sixths

will

;is

loud.

From

this simple Illustration it is evident
that the car is of little or no use in
tho measurement of physical intensities of sound.
Yet in the problems

such measurements
were of prime importance. An Instrument which would ii<> ragged, reliable,
and not affected greatly by small
variations in pitch was soughl withto be investigated

was. therefore, necesIt
develop such an Instrument,
instruments of several designs were
built and discarded, the good points of
each being retained until In this process of evolution the instrument now

out

success.

sary

to

use w;is evolved.

in

strument

The

present

in-

though

far
from perfect,
gives reliable results, is ragged enough

be transported with Impunity, and
retains its calibration to an amazing
degree.
to

The instrument
trical
*

sound

ciiirf

consists of an elecpickup,
four-stage,
a

Engineer,

0. P. Bwrgeei,
tories, tnc.

Labora-

METER
Schematic diagram

of the

Acoustimeter.
in

The pickup

transformer-coupled audio amplifier, a
resistance network which, while keeping the output inpedence constant,
provides a gain control by which the
range of the instrument may be controlled a vacuum thermocouple and a
very sensitive millivoltmeter.

K
'

d

3

Where

pickup

is

a

magneto-

phone of the Baldwin type.
The
sound waves to be measured impart
a motion to the diaphragm which is
proportional to their amplitude. This
generates a minute current
is also proportional to the amplitude of the sound waves.
This
small current is amplified by the amplifier and fed in whole or part to the
thermocouple, which supplies a direct
current to the millivoltmeter, which
proportional to the square of the
is

motion
which

since

current
from the amplifier.
the intensity of a sound is the square

of the amplitude of the sound waves,
nnil since the current is proportional
to the square of the current which is
generated by the pickup, the meter
reading may be Said to be true intensity units. To evaluate these units.
the
Instrument must be calibrated.
To do this a sound source of such :iii
Intensity as to give a readable Indication on
the meter Is placed one foot
bservers then
from the pickup. Tl
move away from the source to such a
distance thai the sound just becomes

inaudible.

The average distance

for

the observers Is measured and the
Loudness of the sound :ii the pickup

nil

may be computed .-is follows: Say the
average distance Is K) feet. The audi
billty of the sound at K) feet Is then
and the Intensity Is log
or I,
The

T

is

intensity.

K =

a

constant depending on the loudness of
the source and d is distance from the
source. Substituting 40 feet for d. we

Magnetophone Pickup
sound

shown connected

formula representing sound intensity
at various distances from the source is

:

The

not

is

the circuit.

have

I

K

=

or

K=

1000.

Our con-

1G00
stant is now determined for this case
and the intensity at the pickup, which
is 1 foot from the source, will obviously

1G00
he

I

=—

or 1600 physical units.
1'

Dividing this value by the number
registered by the instrument meter, we obtain the value of
Since
intensity units.
each division
of divisions

i

i

method is tedious and
inconvenient, it is fortunate that in a
majority of the work encountered relawere required in
tive results only
w hi,h the calibrat ion factor of the Inthis calibration

strument cancelled out of the
suits,

of

making frequent

final

re-

recalibrations

minor Importance.
/

pplU-nt ions

which h:is been
Acoustimeter, a considerable amount of work ims been done
in the design of sound proof partitions,
gas engine mufflers, sound absorbing
Willi this Instrument

named

the

window ventilators and the Investigation of fault] auditorium acoustics. In
very
Investigations,
each of
these
^n^iii
differences of sound Intensity
wen- found

to be the deciding factors
the direct ion of the re earch and in
f
the
final
solutl
the problems
in

encountered.
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Light-Sensitive Cells
Practical

Cells

By John
Photo-Conductive Cells

I.

ANY

brief

from
must

discussion of cells of
photo-conductive
class
the practical standpoint

be

mainly to
those employing annealed selenium for
confined

the light-sensitive material. It is true
that some research has been made in
recent years with compounds of antimony, bismuth, copper, lead, molybdenum, silver, thallium, etc., but the
results of such investigations have not
led to the development of light-sensitive devices which are greatly superior
to the selenium cell, excepting possibly
the thallium cell to be described below.

The

um

is

P.

Various

literature in reference to seleni-

voluminous, and the reader

who

Types

Arnold

—

quite high 30 to 2500
per cubic cm. (Bidwell)
the cells should be so designed that
only a short path of relatively large
cross-section is traversed by the current flowing between the electrodes
when these are connected to a source
of potential.
Furthermore, the selenium should be spread in a thin film
so that a relatively large area, with
respect to its volume, is affected by the
light.
The films should not be thicker
than 0.0014 cm., as Brown 1 has shown
that this is the effective depth for the
penetration of light into the surface of
the element. To obtain the greatest
ratio between the light-dark current
is

megohms

the

b

selenium

of

—

and to lessen inertia
(the lagging of the electrical response
behind instantaneous changes of illumination), this latter requirement should
always be fulfilled in preparing the
cells.
At one time it was thought that
the
heat
treatment
or
annealing
process was a very important factor,
but Piersol, in a paper referred to
later, states that neither the length of
time nor the temperature (within
certain limits) is at all critical.
(sensitivity)

discussing a few practical
cells, it is necessary to point out the
materials which are used for their
construction. We have three components
the conducting electrodes, the
insulating base, and the selenium film.
As a number of metals will oxidize at
the annealing temperature and combine with the selenium as a selenide,
platinum, gold and nickel are the best
materials to use, but due to the
expense of gold and platinum, such
metals or alloys as copper, aluminum,
zinc, brass, Constantin, German silver,
and also graphite and carbon may be
Unfortunately, however,
employed.
selenium films seem to adhere better
to those metals which oxidize than to
those which do not. For insulation,
quartz, glass, porcelain, slate, mica,
soapstone, and bakelite are most satisfactory in preventing leakage currents
across the electrodes of the cells. Of
the various allotropic forms of selenium, the grey crystalline metallic
variety alone has the suitable lightsensitive property, and the object of
the annealing process is to convert the
commercial forms of selenium to this

Before

:

A sketch of a typical
selenium cell-form.

1.

wishes to study the subject thoroughly
should consult the bibliography compiled by M. F. Doty, "Selenium: A
List of References, 1817-1925," published by the New York Public Library,
1927.
Of particular interest are the
references to its physical and chemical
constants, its electrical and optical
properties, the cells and their uses,
and also the early patents relating to
visual communication, sound recording, etc.

Light action in selenium was first
reported fully in 1873 by Willoughby
Smith who used bars of this element
for high resistances. When sunlight
fell upon them, it was observed that
While
their conductivity increased.
useless for the purpose for which they
were intended, the curious phenomenon
exhibited soon led to the development
of the first practical instrument for
controlling an electrical current by

means

of light.

Essentially a selenium cell comprises two metallic electrodes between
which annealed selenium is deposited.
As the specific electrical resistance of

variety.

Various cell-forms have been sugbut perhaps the most satisfactory is the grid arrangement shown
Here a thin film of metal
in Fig. 1.
deposited either by electrolysis,
is
cathode sputtering, photograving procMcesses, or some similar method.
gested,

Mahon and Brown 2

blasted glass, and the metallic film is
divided into two electrically conducting portions, as shown. The selenium film bridges the gaps between
the two electrodes or, by the method
of the investigators mentioned above,
large crystals of selenium are employed. Wires leading to the binding
p'osts of the cell are attached to the
electrodes (a, a) by
metal.

Pliys. Rev., Vol. 34, p.

201: 1912.

means

of

Wood's

After a film is deposited on the
form, it is then necessary to convert
the selenium, usually from an amorphous variety, to its light-sensitive form.
Piersol 3 describes a process of annealing by means of which "several hundred selenium cells have been made
characteristics." He
with identical
anneals the cells at 180 deg. C. for five
minutes. An electric oven is often
used for this purpose when accurate
temperature control is desired, although a Bunsen burner is satis-

factory in most cases.

An even simpler construction than
the foregoing has been proposed by
Martin* made by heating powdered
vitreous selenium to 216 deg. C. in a
test tube and allowing it to cool slowly.
By turning the test tube nearly upside
down, long threads of selenium can be
poured out, their diameters depending
on the temperature. Threads about
2 cm. long and 0.1 cm. in diameter
were found to be most satisfactory.
These threads were annealed and then
strapped down on a microscope slide
by wires at either end. Cells so constructed are said to have a resistance
of about

V2 megohm.

to place a sea vacuum to prevent the
5
absorption of moisture. Ruhmer suggested this improvement in design. He
cut double parallel threads in soapstone or unglazed porcelain tubing and
into these grooves wound No. 40 B&S
gauge wires, which were secured at one
end to the base of an incandescent
lamp. The soapstone or porcelain tubing was divided in two pieces in order
that wedges could be inserted to take
up the expansion of the wires during
the annealing of the cell. The bulb
It

advantageous

is

lenium

cell in

was then evacuated.
cells

may

from

all sides.

Such cylindrical

be placed at the focus of a
parabolic reflector and illuminated

2 Jour.
1925.
3
*

1

gold and

prefer

platinum paints consisting of colloidal
solutions of the metals in essential oils.
The base (b) may be quartz or sand-

Opt. Soc. Am., Vol.

11,

p.

Phys. Rev., Vol. 30, p. 664 1927.
Jour. Opt. Soc. Am., Apr., 1928.
p. 11; Berlin, 1902.

f'Das Selen,"

;

223'
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As

to resistance of cells, they

be divided into two classes

(1)

fuge 45

may

The average sensitiveness

high

and (2) low resistance cells. The
former type have a dark resistance
(when they are not illuminated), varying usually from 100,000 to 500,000
ohms, while the low resistance cells
from 100,000 to about 10,000 ohms.
There is very little difference between
the two, although high resistance cells
often have greater sensitivity. For
engineering work, due to various circuit constants as well as ordinary
electrical apparatus, cells of fairly low
resistance are often to be preferred.

Thallium oxysulphide appears to
undergo a slow photo-chemical change
without the use of a color filter. This
is supplied with the commercial
cell.

of light action in selenium is explained by Fournier d'Albe. G
as due to the ionization of the selenium

atoms. The current due to the acting
light varies as the square root of the

The thalofide cell responds quickly to
the exciting radiation, usually completed after a lapse of 15 seconds. On
longer exposures, the galvanometer

illumination. Selenium is more responsive to light of longer wavelength than
any of the photoelectric cells of the
alkali metal type, this sensitivity also
extending into the infra-red spectrum.

deflection increases slowly and sometimes irregularly.
Although the time

—two

It will be noted that the increased
conductivity of selenium under the
action of light is fairly rapid, but the

The heating
cool.
cells
passing too large currents
through the cell, or from the exposure
to intense radiation, will cause the
formation of selenides of the metal
electrodes.
Gold selenide is indicated
by the appearance of dark brown spots
on the surface of the selenium.
2. Apply the lowest voltages that
The use
will give the desired results.
1.

Keep

effect

of

of high-resistance relays is preferable,
or a limiting resistance may be placed
in series with the cell for protective

purposes. In general, ten milliamperes
or more should not pass through the
cell, but it is always best to follow the
manufacturer's instructions in this
matter.
3. Cells should not be exposed to
intense light for long intervals of time.
The cell becomes fatigued and becomes
temporarily (or even permanently)
insensitive to light.
4. Keep cells dry.

If not sealed in
exclude moisture, they should be
kept in a box containing a few pieces
of calcium chloride.
to

TIT.

—

—

Fig. 2.
The Case Thalofide cell,
is particularly sensitive for
the infra-red end of the spectrum.

which

//.

When

not in use, cells should be
kept in the dark, but they may be
exposed to light regularly, for short
periods,
to
aid in retaining their
5.

sensitiveness.

the resistance of a cell drops
greatly, it can be raised, at least
temporarily, by applying pulsating or
alternating currents.
6. If

Case 7 discovered that thallium sulphide is not only sensitive to light, but
also has a maximum in the infra-red
region of the spectrum and, therefore,
such a cell can be controlled by radiations invisible to the human eye.
In
his earlier work, Case made use of
thallium sulphide, but later refers to
thallium oxysulphide, having found
that the slightly oxidized compound is
more active under illumination.

The Case

cell (Fig. 2) of this type
called the "Thalofide" cell.
The construction consists of a quartz disc, %inch in diameter, which is coated with
a film of lead and this latter is cut in

is

a grid form similar to that shown in
Fig. 1.
Leads are soldered on after
the
thallium
compound has been
applied.
The assembly is sealed into
an evacuated glass bulb.

The actual light-sensitive surface exposed is about 2 mm. wide and from
10 to 12 mm. long.

has traced their historical
development from the early Elster and
Geitel alkali hydride cell down to all
but the more recent types developed in
this country.
Some of these are of
particular interest and will be described here.

Hughes 9 designed a cell which suggests the black-body inclosures used in
the study of heat radiation. A pearshaped flask traps practically all of
the light that enters the cell through
the window and by progressive reflections from the interior walls produces
electronic emission wherever it impinges on the light-sensitive cathode.

—

Small
cells
two,
three or
four
inches in diameter are usually suitable for all applications except tele-

Opt. 80c. Am.., Vol.

6,

289; 1920; Jour.
398 1922.
;

—

For such communication both

large or small cells are used depending on the method of scanning. The
two methods are often termed direct
and reflection scanning. In the former
case, the subject to be transmitted is
strongly illuminated and placed before
the scanning apparatus; for instance,
the conventional Nipkow disc. An
image of the subject is thrown on the
disc by means of a lens.
The photoelectric cell collects the light that falls
upon it through the apertures in the

This
optical
system is less
than that employed in the
reflection method where a small beam
of light is made to pass over the subject by the rotation of the scanning
disc.

efficient

disc
lect
s

p.
p.

Photoelectric Cells

Allen 8

vision.

Case fuses the material at about
650 deg. C, the fusing point of the
compound, in the presence of air, thus
forming thallium oxysulphide.
The
thickness of the material is usually
between 0.3 and 0.5 mm. After fusing,
it is immediately and rapidly cooled.

\Phys. Rev., Vol. 15,
'The Moon-Element," Chop.

minutes to obtain maximum
response is shorter than molybdenite,
the thalofide cell behaves somewhat
like it, requiring twice as long
about
four minutes for complete recovery.
For small deflections, as an exposure
of
one minute, two minutes for
recovery is sufficient.

—

much

observed

these

inch.

The theory

return to the dark resistance value is
slower, varying from several
minutes to a number of hours, according to the intensity and duration of
the excitation. This fatigue characteristic is more or less noticeable, depending largely on the fulfillment of the
conditions of design and construction
mentioned in the beginning of this secHowever, both the fatigue and
tion.
lag of cells prevents their satisfactory
use for many applications although
they can be employed in many cases,
especially in places where they are
used in connection with a relay for
short intervals of illumination with
relatively longer rest periods between
successive illuminations.
The following facts regarding the
be
should always
cells
care of

of

such that the dark resistance
is lowered by 50 per cent., in 0.02
footcandle when the source of light is
a
tungsten filament. In some of the best
cells this drop is obtained in 0.004
footcandle. The dark resistance of different cells may be anywhere from
5
to 50 megohms, depending primarily
on the nature of the material used and
to the grid spacing.
This high resistance could be reduced by making the
grid of 100 or more lines per linear
cells is

9

his

and large photoelectric cells colthe diffused light reflected from

"Photo-electriciti/," Chap. XVII; 1925.
Philo. Man., Vol. 35, P. 679: 1913 also
"Report on Photo-electricity," p. 104.

—
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Jf6

The advantages and disadvantages of these systems are fully
discussed by Gray and Ives. 10
Various combinations of cells and
vacuum tubes in a single device have
been proposed. Often these include
separate elements for both cell and
the subject.

grid element, serving the
in the thermionic
tube, may merely be inserted between
The advantages of
the electrodes.
such combinations are questionable.
Where a filament is employed, the
photoelectric cell has a life which
when the filament is
terminates
or a

tube,

same function as

trolled by tbe bulb, as is the case with
a photographic camera.

III.

The

Photovoltaic Cells

photoextensive
than that of either the photoelectric or
Neither has
photoconductive effects.
the commercial development of cells
literature

referring

phenomena

voltaic

to

less

is

of this sort been undertaken to any
great extent in spite of the fact that
there is no doubt of their practical

value.

In regard to the literature on the
there seems to be no better
introduction to it than the interesting
paper of Carl W. Tucker. 11 Allen 12
also lists a number of modern refsubject,

erences.

Tucker describes the typical photo"If a photovoltaic cell as follows
sensitive substance is placed upon two
metal electrodes which dip into some
solution, the potential difference be:

two electrodes, in the
be reduced to zero. But if
one of these electrodes is illuminated
while the other is darkened, the photochemical changes, which take place on
the illuminated surface, may be expected to produce a potential difference between the exposed and darktween

dark,

Fig.

Mounting

3.

for

photoelectric

cells.

(Courtesy

Cambridge

of

Instrument

Co.,

Inc.)

destroyed, as far as its use in the
otherwise,
combination is concerned
it has been noted, a cell will greatly
outlast a vacuum tube. The heating
effect of the filament on the alkalimetal surface may also be harmful.
Furthermore, the current-illumination
;

characteristic of a cell is linear from
the highest to lowest values. The
current-voltage characteristic of a
vacuum tube is not linear. This,
therefore, limits the wider usefulness
of the cell. An assisting grid in a cell
may be necessary in certain physical

research, but the idea is not new;
Lenard in 1902 was probably the first
investigator who employed it. There
are two very significant patents regard-

Rosenbaum
(German Pat. 304,325;
1917) and Langmuir (U. S.

ing this structure: Huth,

and

Loewe

Sept. 28,

Pat. 1,282,439; Oct. 22, 1918).

Robert C. Burt, of Pasadena,
makes a quartz central-anode cell, but
the alkali-metal can also be volatilized
and deposited on the central electrode
so that the cell can be used for stellar
photometry as a central-cathode type
with a saturation point at about 8
Dr.

volts.

In working with these

it

is

desirable to mount them as
shown in Fig. 3. Here the cell is
inclosed in a light-tight wooden case

which
and shutter.

with an

Thus the

iris

size of the light

falls on the light-sensitive
cathode can be regulated and also the
may be either
of exposure
time
"instantaneous" or the shutter con'

Jour.

Opt.

Soc.

1928: Vol. 17,

p.

Am., Vol.
428; 1928.

the magnitude

—

of this voltage will be and what will
be the sign of the charge on the

illuminated electrode may be expected
to vary with the nature of the photosubstance and its lightsensitive
reaction."

Becquerel
named the

13

and

prepared

first

The
photovoltaic cell.
photovoltaic effect is also known as
This investigathe Becquerel effect.
tor employed silver chloride, bromide,
and iodide as the light-sensitive material on plates of silver and platinum,
which

were

immersed

in dilute sul-

Becquerel observed, as
Tucker reports, that (1) "the sign of
the charge on the illuminate electrode
varied with the thickness of the photosensitive material" and that
(2)
"the observed voltage was inconstant
during the illumination and that its
value varied with the intensity of the
phuric

acid.

illumination."

Minchin 1 * also investigated the

silver

Wilderman. 15
well
as
as
halides,
More recently, Case 16 prepared cells
of cuprous oxide on copper plates in
a solution of 2.5% copper formate
and 0.4% formic acid. Thus, as far
as investigations in this field have
been carried out, it seems that the

Fig.

16,

p.

177;

4.

The Wein photovoltaic
cell.

(Courtesy of Radiovision Corp.)

most satisfactory materials for practical photovoltaic cells.

One

of

these

cells

It is also surprising to find that the

has

been

de-

diaphragm

beam that

10

What

ened electrodes.

The chief advantages of these cells
are that they will operate relays directly, that they do not require external batteries in operation and that
they do not exhibit the lag noticed in
photoconductive cells. They will also
respond to intermittent light comparable to voice frequencies, and hence
are suitable for photo-telegraphy and
talking motion pictures. The upward
frequency is not definitely known at
least, not to the writer
and it is thus
uncertain whether they will respond
to the wide frequency band required
for the production of intelligible television signals. However, they are excellent for every other purpose.

silver halides or copper oxide are the
cells

often

is fitted

these

may

veloped by Samuel Wein, of New York
City.
It has a semi-cylindrical copper
plate, which is treated chemically, and
a lead electrode placed in a bulb containing a colorless solution (Fig. 4).
When the copper plate is exposed to
diffused sunlight, a current of approximately 0.5 milliampere will pass
between
the electrodes. Such cells
can be charged, just as an ordinary
storage battery is charged, and for a
time a much larger current flows, although this effect rarefy lasts longer
than an hour. However, this charging is not at all necessary as the ordinary current output is large in comparison with the photoelectric cells.

11 "A Study of Photovoltaic Cells" (Jour,
of Phys. Cliem., Vol. 31, pp. 1357-1380
Sept.. 1927).
12 "Photo-electricity," 2nd. ed., 1925.
13 La Lumi&re, II., 121.
"Phil. Mag. (5) Vol. 31, p. 207: 1891.
16 Z. physik. Chem., Vol. 59, pp. 553, 703
;

1907.
10 Trans.
Electrochem.
351 1917.
;

Soo.,

Vol.

31,

p.

are not subject to progressive
fatigue in so far as rough tests can
determine.
In confirmation of this
statement, an experimental cell was
observed at intervals over a period of
seven or eight months. It does not
appear that there has been any diminution of the photoeurrent in that

cells

time.

:;
:
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BATSEL JOINS PHOTOPHONE
M.

Batsel,

C.

Westinghouse

engineer,
post of chief

has been appointed to the
Under
engineer of RCA Photophone, Inc.
his supervision activities by Photophone in
recording and reproduction will be continued.

ACOUSTICAL SOCIETY MEETS
The

regular meeting of the Acoustiof America was held in the
auditorium of Bell Telephone Laboratories
Nearly 300
in New York City recently.
attended the meeting, which included election of officers, presentation of papers and
cal

for installation of the dual system
equipments, with the added feature of a
non-synchronous attachment included in a
high percentage of the new business now
begin written by the company.
The demand for non-synchronous alone has fallen
off to such an extent that this unit of the
line has become a negligible quantity, it is
understood.
called

CARLILE TO HEAD PARAMOUNT'S

RADIO DEPARTMENT

first

Society

The enthusiasm
shown indicates that the new Society will
round table discussions.

have a vigorous and useful life.
Papers on architectural acoustics were
numerous during the two-day meeting.
Architects will be glad to know that there
was much comment about the desirability
of co-operation between experimenters as
well as standardization of test methods.
The Society includes in its scope workElectrical
ers in all lines of acoustics.
communication, radio, falking pictures and
musical instruments all have a part in its
Physiological aspects of speech
affairs.
and audition are, of course, of fundamental

importance.
The following men
officers of the Society

were

as
elected
President, Harvey

:

Fletcher, Bell Telephone Laboratories, Inc.,
New York City Vice-President, Vern O.
Knudsen, University of California, Los
Waterfall.
Secretary,
Wallace
Angeles
The Celotex Company, Chicago Treasurer,
Charles Fuller Stoddard, American Piano
;

;

;

Formerly of Station WOR, Newark, N. J.,
where he handled program and production
work, J. S. Carlile has been announced as
head of the newly created radio department of Paramount.
The department is
handling the company's radio plans now
being formulated and is an outgrowth of
the recent purchase of a half interest in
the
Columbia
Broadcasting
System by
Paramount. Mr. Carlile has also acted as
guest announcer for the Columbia System
and has written a number of programs for
presentation over the

TONO-O-GRAPH IN PRODUCTION
The Tono-O-Graph sound motion picture
reproducing machine, is now being manufactured in quantity production for theatre installations, Jt is announced by the
North American Sound and Talking Picture
Equipment Corp., New York, whose factory
is located at Long Island City.
Prices of
the reproducing machine are placed at
and
$1,800
Installation, to take
$2,500.
hours, is made free of charge, the
company charging only for the wiring.

three

Company, New York City.
Members of the executive council are
Paul E. Sabine, Riverbank Laboratories,
Geneva, Illinois J. P. Maxfield, Electrical
Research Products, Inc., New York City
C. W. Hewlett, General Electric Company,
G. R. Anderson,
Schenectady, New York
University of Toronto, Toronto, Canada
Dayton C. Miller, Case School of Applied
F. R. Watson,
Science, Cleveland, Ohio
University of Illinois, Urbana, Illinois.
the
proceedings
print
It was decided to
This volume will be
of the Society in full.
library
addition
the
of all
to
a valuable
persons interested in acoustics.
for
Chicago
meeting
was
set
The next
on December 13 and 14 of this year.
;

;

;

air.

the

first

—the Spoor-Berggren and Magna-film
tems,

sys-

respectively.

NEW MELLAPHONE HEAD-

NEW SYNTHANE REPRESENTA-

The Mella phone Corporation is now
located in its new headquarters in the
Keith Albee Theatre Building and factory,
University Ave., Rochester, N. Y.
Immediate deliveries are being made by
the company on the Super Mellaphone.
Orders just received for Mellaphones are
being shipped to dealers in Sydney, Australia, Havana, Cuba, Rotterdam, Holland,

K. Johnson is now the Philadelphia
District Sales Representative for Synthane
Corporation,
manufacturer of laminated
Bakelite products, situated at Oaks, Pennsylvania.
Other representatives are J. B.
Rittenhouse. Chicago H. G. Blauvelt. New
York City C. E. White & Company,»Cleve-

QUARTERS

TIVE

;

;

land.

MACY MANUFACTURING CORP.
E.

PRODUCTION UP

2,000 complete soundon-film and disc reproducers already installed in theatres throughout the country,
Western Electric continues to expand facilities for production and installation of talking picture equipment. It is understood that
Electrical Research Products, Inc., Western Electric subsidiary in the sound field,
now has a service organization capable of
putting complete installations into theatres at the rate of 100 a week.
It is quite likely that the number of
Western Electric systems operating in
theatres will mount to the total of 5,000
by the end of this year. At the rate orders
are now being placed for the equipments
and the abilitv of the company to install
them it is said that the five-thousand mark
is certain to be reached before 1930.
The bulk of the orders now being filled

With

well

over

SITE

FOR NEW BAKELITE PLANT

The Bakelite Corporation have selected
seven tracts, embracing over 130 acres, in
Middlesex, N. J. for their own plant.
The
properties border on the Reading and the
Lehigh Valley Railroads.

MPE

FALL MEETING IN

TORONTO

L. C. Porter, president of the Society of

Motion Picture Engineers, announces that
the board of governors has decided to hold
the next meeting of the society in Toronto,
October 7 to 10. inclusive.
Canadian and other members of the
S
P E have been making an insistant demand for a convention to be held in
Canada, as none has been there since the
one in Ottawa in 1923.
As the spring meeting, held in New York
last May, was highly successful from every
standpoint, greatly increasing the membership and making the industry better acquainted with the activities of the society,
it is believed that the attendance will be
very large at the coming Toronto meeting.

M

.T.

and Calgary.

W.

television

detail."

S

public showing of
Widescope will be given early in September.
Special projectors for use with Widescope have been built by the International
Projector Corp., which company is understood to have cooperated with Fox in the
development of the process.
Widescope is the third entry in the wide
film derby, both RCA and Paramount having already demonstrated their processes

that

J.,

of

"Although we have been

its

stood

N.

duction

FOX WIDESCOPE
The Fox Film Corp. is pushing work on
new wide film process and it is under-

now announces

the mass proapparatus.
in production
on experimental television equipment for
six months past," states James W. Garside,
President of the Jenkins Television Corporation, "we have withheld mass production of market models until we could be
positive
of
our grounds.
Our earlier
models were too elaborate and costly for
use in the average home, while the results
left much to be desired.
Therefore, our
production until now consisted of sample
televisors for use in checking up the efficiency of our television transmitters at
Jersey City and Washington, under typical
receiving conditions.
"With our latest development, we have
evolved a remarkably simple, inexpensive,
and highly practical televisor, which can
be readily manufactured at a reasonable
cost.
The new Jenkins televisor will permit of receiving either plain black-andpink radiomovies or full halftone pictures,
with good detail and illumination within
the limitations of our present 48-line system.
Should we find it advisable to go to
60 or more lines, based on our present
experiments and developments, the Jenkins
televisors can be readily changed over to
accommodate additional lines and finer
City,

ENLARGES PLANT
Announcement is made by J. J. Auerbaan of the Macy Manufacturing Corp.,
1451 39th St., Brooklyn, N. Y., that in
order to meet the demand for their exponential horns they are enlarging their
plant, thereby tripling their manufacturing
capacity.
They expect to have this new
addition in full production by the middle
of September.

JENKINS

TELEVISION PRODUCTION ANNOUNCED

With the recent development of a novel
scanning drum and selector

combination

shutter disk by its engineering staff, resulting in a simpler, more economical, and
far more practical scanning system, the
Jenkins Television Corporation of Jersey

NEW GERMAN SOUND DEVICE
It is reported that a new German sound
reproducing equipment is to be brought on
the market. It is to be constructed according to the Lignose-Breusing system and to
use T. D. K. amplifiers. The recent ruling
of Berlin courts against Western Electric in
connection with the use of these amplifiers
is supposed not to apply to the proposed
apparatus, as an agreement exists between
the promoters and the electric concern of
Felten-Guilleaume of Burenberg, which belongs to the exploiting syndicate of the
Lieben patents, in the same way as does
Telefunken.
The new equipment is to he a disc system
and is expected to cost from 6,500 marks to
9,500 marks, according to the size of the
house to be wired.

ACOUSTICAL ADVICE
The American Seating Company

is

offer-

ing a special service to theatres in connection with its supplying of theatre chairs.
Advice on acoustical problems will be given
by its engineers in consultation with Dr.
F. R. Watson, acoustical expert of the
University of Illinois.
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HOUGH AUTOMATIC HORN

LIFT

The Earl B. Hough Co. of Chicago, Illinois, makers of the Hough Organ Lift, announce a new automatic sound picture
horn lift. The problem of what to do with
horns while a stage act was on was only
solved with the introduction of
movable horn towers which permitted the
rolling-off of the horns into the wings.
The one objection of these towers was that
partially

they

required

much

The Hough horn

stage space.
installed under

valuable
lift
is

is

operated automatithe stage floor and
cally much in the same fashion as is an
organ lift. The horn lift is contained with
in a ceiling height of 8 feet below the
stage and has an upward travel of 15 feet
or more, as required. It is powered by a
1% horsepower motor, driving a cable consuming drum through a ball-bearing steel
and bronze worm gearing and operates in
a dust-proof oil bath. The raising or lowering operation, which is silent, requires 45
seconds.
The lift is operated from a push-button
located on the stage switchboard, with the
lift,
when traveling either up or down,
stopping automatically at the predeter-

The National Theof travel.
atre Supply Co. will furnish full details of
this unit.
mined end

NEW PACENT EQUIPMENT
details on the two new Pacent
Junior models for houses up to 500 seats
were released recently by the Pacent Reproducer Corporation. Pacent, in issuing
the statement, promised the small exhibitor
machines which deliver the highest quality
and performance. The new machines com-

Full

bine a

number

of

new

features.

There are two new Pacent models for
houses up to 500 seats. The Type 500
DDA is for synchronous disc reproduction,
and sells for $1,500. It has full doublechannel amplification with a reserve amplifier for every amplifier used to run a show.

No

batteries are used in the operation
The amplifiers operate
the system.
of
from any 110-volt, 60-cycle a-c.
direct
source.
Other features found in the new

Junior model 500 DDA are constant speed
motors, mechanical gear drive, and a new
type of pickup which tracks all records
perfectly and has a remarkable coverage
of the frequency range.
The latest type of dynamic speaker is
used in both the new Pacent models. This
type of speaker, especially developed for
small theatres, is said to give unusual
power, with a large reserve to bring out
the full effect of all programs.
The second of the new Pacent machines
It comis known as the Type 500 FDA.
bines synchronous disc and sound on film
The price of this model, for
reproduction.
houses up to 500 seats is $2,500 for both
The features of
disc and sound on film.
the disc system are the same as those for
the Type 500 DDA disc system, including
full double-channel amplification, new type
pickup and mechanical gear drive.
The sound-on-film section of the new
Type 500 FDA combines several new and
Both the
highly
interesting
features.
variable area and variable density methods
The
played with
equal
efficiency.
are
sound-on-film section is extremely simple
to operate, due to special designed features.
When disc is played it is not necessary to
thread through the sound-on-film section.
A specially designed optical system is employed, which with the special photoelectric
cell gives the highest quality of reproducA new
tion by the sound-on-film method.
feature in sound-on film section is found
in the periscope through which the projectionist makes a complete, quick check
on sound-on-film operation.
The two Pacent models Type 2 MDA
and TYPE 4 MDA for houses up to 4,000
No
seats are continued as regular items.
nrice change in these models has been
contemplated
according
made and none is
to the Pacent Corporation.

PRESTO RECORDING MACHINE
The salient feature of the Presto Recording Machine is its vibrationless construcaccomplished through the simple expedient of a belt drive separating the power
unit from the recording head.
By this simple and at the same time
thoroughly
th«
mechanical construction
need of expensive filtering devices so necessary in geared constructions and at best
inefficient
is at once eliminated and there
is provided a smooth, even, perfectly regular transmission to the recording head by
which the slightest vestige of vibration is
eliminated at the essential point.
The machine is available for regular
recording at 80 r. p. m. or 33 1/3 r. p. m.
for synchronized picture work.
The change
over is practically instantaneous.
The belt drive for synchronized work is
of such design and- construction as to insure positively the established ratio and
tion

cutting for both straight and synchronized recording work.
The machine is the latest development
of the Presto Machine Products Co., 70
Washington St., Brooklyn, N. Y., which
concern has specialized in the production
of sound reproducing devices for the past
thirteen years.
fect

—

—

to maintain such ratio
conditions.

under any and

all

In fact, the construction is such as to
make the machine almost universal inasmuch as any desired feed can be made
available by the simple substitution of a
pulley on the recording end.
A vital constructional feature is the turntable tapered bearing which is self-aligning
and automatically adjustable to wear without the need of end-thrust take-up.
The
bearing is a fit when made, remains a fit
and there is no possibility of any play
developing.
A convenient feature is a simple cam
means for establishing a positive cutting
starting
point.
The cutter point is
dropped on the wax at the desired starting point and the simple operation of setting a stop against the cam face automatically produces the starting groove and the
feed then proceeds at the predetermined
rate.
For straight recording a hand lever
operation cuts the spiral groove at the end
of the record.
A play-back is provided on the feed slide

whereby immediate testing can be made
without removing or disturbing the cuthead, means being provided for en-

ter

gaging or disengaging either the cutter or
the play-back.

The machine is designed and built on the
unit-construction plan, is portable in the
most practicable sense and is of precision
specifications to a degree that insures per-

Cam

SIMPLIFIED TELEVISION SCANNER

ANNOUNCED
An

ingenious

combination of scanning
selector shutter has just been
demonstrated by the Jenkins Television
Corporation engineers.
The new arrangement, which takes the place of the Jenkins scanning drum with light-conducting
rods and four-plate neon glow lamp, is far
simpler, cheaper and more efficient in matters of detail and illumination.
In fact,

drum and

not only are the silhouette or Jenkins
radiomovies received
with crisp,
sharp,
sparkling
black-and-pink
definition,
but
halftone pictures are also handled by the
same scanning mechanism with excellent
results.
With experimental transmissions
of a close-up film of a girl by the Jenkins
W2XCR station, the new scanning mechanism can reproduce the animated pictures
with sufficient detail so that the features
are readily identified by the lookers-in.
There is also a considerable increase in
illumination, due to the use of a standard neon lamp with large plates, instead
of the former small plates of the four-plate
neon lamp.
With the elimination of the
revolving contact switch gear for flashing
the multiple plates in proper turn, the
present mechanism presents a minimum of
operation.

noise in

The main point about this new Jenkins
development, however, is that a scanner
can be produced at a relatively low cost.
With the elimination of the elaborate
scanning drum with light-conducting rods
and multiple-plate neon lamp, the equipment is reduced to simplest and most economical terms, yet the performance is remarkably improved.
The use of a novel
selector shutter in combination with a
small scanning drum, so that the drum
rotates four times in flashing each 48-line
picture,

results

in

for Starting Line

fSf

retaining the compact
the Jenkins tech-

which

dimensions for
nique is noted.

'

'

<

mV^Feed

/
Nut Lever

Synchronous Motor 33 Vz R.P.M.
For 80 R.P.M. Recording Use

Round Belt—

Perforated^ Belt
for

Synchronizf

m Cam era
'^Work

Explanatory illustration of the Presto recording machine.
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BURT REPRODUCER FOR TALKING MOTION PICTURES
The Burt Synchronous Reproducer

NEW JENSEN 10-INCH CONE
DYNAMIC SPEAKER

illus-

trated is one of the simplest reproducers of
talking motion pictures both film and disk
which has appeared on the market.
Synchronous Motor Drive (110 or 220
volts, 50 or 60 cycles).
Prevents variation
in speed from variation in line voltage, or
projection load.
The Super Cells used require only two
stages in head amplifier, hence less distor-

The new Jensen Concert Dynamic

is

to

be built in four types for operation from
110 volt a-c. 110 volt d-c, 220 volt d-c. and
6 volt d-c.

field of the AA-102 has
been reduced to two-thirds the size of the
AC-100, although the flux density has been
increased by 7 per cent. The weight of
the unit has been decreased from twenty
pounds to only fifteen pounds. The use of
a special magnetic metal alloy makes possible this lighter weight and stronger mag-

Threading.
When running disk
Sound-on-Pilm unit is not
Sound-on-Film threads as easily
a Powers gate.
Turn Table is Accessible, being up high
at the side of the machine.
Easy to Install. Installation can be made
by the ordinary operator, and wire man.
Projector Head is driven by its main
drive gear and is not required to drive any
part of the sound equipment.
Only Three Shafts:
(1) Motor Drive,
Sound Film Shaft, (3) Disk Table
(2)
the

netic

—

;

;

Laboratories. 900-904 E. California Street,

Pasadena,

Calif.

field.

An important new feature of the "Improved Amplion Giant Dynamic" unit is
the composite diaphragm.
The composite
construction provides a double sound chamber above the diaphragm, which produces
remarkable tone separation. The center of

Shaft.

Variable Speed can be used for making
schedule by driving the head off the Powers
Motor, when running silent. Change from
synchronous drive to variable speed drive
requires about ten seconds.
No Vniversals No flexible couplings, flexible shafts, or long unsupported shafts are
used, as these produce tremolo.
Fire Hazard is Decreased by use of this
equipment.
Failure of take-up does not
cause film to pile up in light.
The photoelectric cells used have such a
high output that only two stages of amplification are required in the head amplifier which feeds through the Fader directly
into the power amplifier which may be any
standard make of three-stage power amplifier.
Two photoelectric cells are supplied
with each head in one case, and in the event
that one cell ceases to function the other
may be put into operation by simply rotating the cell case one-half turn. No amplifier tubes are used in the cell case or on
the machine itself.
The wires from the
photoelectric cells are brought out to a jack
which plugs into the head amplifier. Another jack on the disk pickup arm plugs
into the same head amplifier and thereafter control is had by means of the switch
on top of the head amplifier. When this
switch is in a vertical position everything
when switched to the left the
is "off"
disk is connected to the Fader
when
switched to the right the head amplifier
filaments are lighted and ^he Sound-on-Film
pick-up is connected to the Fader.
Manufactured by R. C. Burt Scientific

—

"AC-100" model.
The magnetic

tion.

Ease of
or silent,
threaded.
as through

NEW AMPLION DYNAMIC UNIT
A giant dynamic loudspeaker unit of
radically new design and very high efficiency has just been announced by the Amplion Corporation of America.
The new
unit is known as "type AA-102
Improved
Giant Dynamic" and displaces the older

Jensen "Concert" Dynamic
Speaker.

The top price is $35 for the unit for
operation from 110 volt a-c. This unit is
equipped with a dry rectifier system and
operates without perceptible hum from the
alternating current. The models for operation from d-c will carry a list of $27.50.
The new Concert speaker is to be offered
also in the Jensen Imperial Cabinet which
was announced earlier in the year.
Equipped with the Concert Dynamic unit,
the list prices have been set at $80 with
the a-c. unit, and $72.50 with any one of
the three d-c. units.

ELLIS

TWO-BUTTON MICROPHONE

The Ellis Electrical Laboratory, 333
West Madison St., Chicago, have introduced a new two-button stretched diaphragm carbon granule microphone, known
as Model No. 29. The carbon hiss which
characteristic of so many microphones
at an exceptionally low level.
This microphone has no harmonics of its own and
will give no distortion.
It is of a rigid
is
is

and will therefore
withstand rough handling, without losing
fine adjustment.
A feature of this microphone is that suf-

the diaphragm is convex, giving greater
strength.
Vanes radiate outward towards
the periphery of the diaphragm.
These
furnish additional re-enforcement, preventing ripples which might create extraneous
noises.
The diaphragm is made of duraluminum, for extreme lightness. The voice
coil is wound with fine copper wire and
has an impedance of 8% ohms. Specially
prepared flexible leads are used to bring
connections to the binding
posts,
thus
avoiding the possibility of coil breakage.
The over-all dimensions of the unit are
5% inches in height by 6 inches in diameter.
The lower portion of the unit is only
4% inches in diameter.

new

Am-

Dynamic"

unit,

The
plion

for

"Giant

theatre

work.
lUllllllllllllllllllllllllllllllllllllllllllllllf

The type AA-102 Amplion unit has been
developed especially for talking motion picture use, although it can be used to great
advantage for all high volume public address work. It requires a field supply of
For theatre
1.6 amperes at 6 volts d-c.
work the unit is generally used with an
horn,
having an
Amplion M-10 exponential

The new
air column ten feet in length.
unit, in combination with the air-column
horn has a wide response range and enormous volume with super-fine tone quality.

three-pillar construction
its

ficient sensitivity is obtainable for all practical purposes with a consumption of only
5 ma. at 3 volts.
A factor of safety is

provided by allowing 10 ma. to be used
on each button without danger of burnThis sensitivity is obtained without
minimizing the carbon content or creating
diaphragm resonance.
Sufficient carbon is
used to insure durability.
Finished in either nickel or statuary
bronze.
overall
Diameter,
3.4
inches
thickness, 1.5 inches.
Can be mounted in
any standard stand. The list price of the
Ellis Model No. 29 microphone is $70.
out.

;

NEW

AMERICAN SILVERSHEET
SOUND SCREEN

The American Silversheet Co., of 800
Beaumont St., St. Louis, Mo., have perfected a new sound screen which is constructed of a specially jelled pyroxylin
process which
impregnates the surface
into the material in such manner that in
addition to the fact that this screen can
be washed it also becomes scuff-proof.
The screen is constructed with specially
designed even-staggered perforations, for
the passage of sound, but the perforations
in no way interfere with the projected

SUPER-POWER CLAROSTAT
The Super-Power Clarostat

is

a heavy-

adjustable resistor intended for all
of applications calling for a preThis device is based
cise resistance value.
on the well-known Clarostat compression
principle of obtaining stepless and noiseless resistance that remains set at any
Thus the Super-Power
desired.
value
Clarostat is at once a variable resistance
when it is necessary to try different values,
and a fixed resistance when the proper
value has been found by actual test.
For the various applications in radio
as well as in electrical work, the SuperPower Clarostat is furnished in three resistance ranges, namely
10 ohms
Filament Range
25
50 ohms
Low Range
100 100,000 ohms
Universal Range
This device is built for heavy-duty service.
It is capable of withstanding high
temperatures when dissipating up to its

duty

manner

%—

.

.

.

—
—

picture.

NEW MELLAPHONE SPEEDOMETER

The Burt Reproducer

The Mellaphone Corp. of Rochester,
N. Y., makers of the Mellaphone sound
picture apparatus, is now offering a speedometer for motion picture projection work.
This new speedometer is guaranteed as
to workmanship, durability and accuracy
and is warranted to give complete satisfaction.
The price of this new speedometer is $20 complete.
for Talking

Motion Pictures

Mellaphone is ready to make immediate
quantity deliveries of the speedometer.

Super-Power Clarostat.
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Rectifiers
Since the advent of dry metallic
in

formance.

Many

The

of the leading manufacturers have

their rectifier

signal success of

inator

Elkon has

perfection of design and record of per-

always led

brought

rectifiers

problems to Elkon

Elkon

for solution.
1

rectifiers in

and battery charging

fields

the "As! Elim-

was followed by

outstanding achievements with low voltage
for

dynamic and other moving

Again,

this year,

rectifiers

coil speakers.

looking ahead and interpreting the

need, Elkon introduced the new high voltage
fiers

which

eliminate

the

power transformer

dynamic speakers and others of moving

Whatever may be your problem
Elkon engineers
in

working out

will
its

rectiin

coil type.

of rectification,

be glad to co-operate with you

solution.

ELKON,

Inc.
Division of P. R. Aiallory & Co., Inc.
INDIANAPOLIS, IND.

by

ELKON
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maximum

capacity of 250 watts.
It is
provided with a long shaft and special
bracket, so as to be mounted clear of the
panel for proper air circulation, or again
for mounting on thick slate panel.
Ideal
as a heavy-duty line control, variable speed
motor control, plate voltage control for
transmitters, field control for shunt type
generator, and so on.
Finished in nickel.
Mica and asbestos insulation.
Handy
bakelite knob.
Sturdy and wearproof.

NEW PHOTOPHONE EQUIPMENT
A new

sound installation designed for
theatres up to 500 seats capacity and to
cost not more than $2,995 installed will
soon be placed on the market by RCAPhotophone.
The new model will be a

POWRAD CONDENSERS
Powrad, Inc., of Brooklyn, New York,
are marketing a complete line of by-pass
and filter condenser blocks housed in metal
cans with mounting and soldering lugs
both in standard blocks and to manufacturers'

specifications.

These condensers are conservatively rated
and guaranteed in capacity from
5% to

—

+15%.
A unique method

of impregnation acquired through six years' of skill and experience in the manufacture of paper condensers have led to the production of an

rugged product noted for
remarkable working strength and high
exceedingly
sulation

its
in-

resistance.

dual-system unit, for reproduction of both
disc

and sound-on-film recording.

NEW MAGNAVOX

any of the complete units with panel may
be removed and another unit substituted,
such as a monitor, or a radio set with amplifier
and microphone panel, which, of
course, would take care of the microphone
meter and switch.
The power units are
the
standard
powerizers
arranged
for
bracket mounting.
All audio wiring Is
carefully shielded so that these units are
found very quiet in operation.

WRIGHT-DE COSTER DYNAMIC
REPRODUCERS
Wright-DeCoster, Inc., of St. Paul. Minnare in production on their new dynamic
reproducer.
The field coil of this dynamic speaker
contains nearly fifteen pounds of wire,
which, in combination with an extremely

X-CORE

SPEAKERS
The X-Core marks a further improvement in Magnavox Speakers. It is a very
definite refinement and one that provides a
positive alignment of the moving coil in
the air gap.
There are two main divisions of the
speaker assembly. The cone head and the
field coil frame assembly.
The cone bead
includes the cone housing, the paper, cone,
the moving coil and the X-Core. The field
coil frame assembly includes the field coil,
the heavy steel case enclosing the field
coil, the main core, the input transformer
and the speaker base.
The moving coil, or driving unit is
rigidly and directly attached to the cone,
and delicately suspended in the strong
magnetic field produced by the field coil
and transmitted by the steel case and the
cores.
Bakelite, proved to be the best because of its durability aud its resilience, is
used to suspend the moving coil.
This
coil is fastened to the cone with a special
cement and rigidly clamped with the
aluminum retaining ring. The flexible moving coil leads are completely insulated and
very sturdy.
The air gap in which the
moving coil oscillates is between the
X-Core and the outer pole and as the
X-Core is pressed into a bearing in the
outer pole the air gap must be always
uniform.
This construction
simplifies
conehead
ajpemblies, as the X-Core is included in
tire
conehead and the screw connecting
the main cone and the X-Core is used only
It
to hold the two in magnetic contact.
is evident that coneheads can be replaced
with absolutely no danger of the coil rubbing in the gap. It is a distinct advantage
It facilito have the conehead removable.
tates assembly as well as it does replaceThis is an exclusive
ment or repair.
Magnavox feature, and with the development of the X-Core makes it absolutely
positive and sturdy.

Wright-De Coster dynamic speaker
chassis,

Powrad

low reluctance magnetic path provides a
high degree of efficiency. Notwithstanding
the fact that only nine watts are necessary
for field excitation, and the air gap is somewhat larger than standard practice, there
is sufficient sensitivity to produce an output, on a single 171-type power tube which
is
usually possible only with a 210-type

non-inductive

filter

con-

tube.

denser.

POWERIZER AMPLIFIER RACKS
AND CONTROL PANELS
Amplifier racks and control panel equipfor centralized use in theatres, schools,
stadiums and other places
where music or voice is to be "piped" over
large areas, has just been introduced by
the Radio Receptor Coznpany of New York
This equipment is of the panel or
City.
vertical rack type, although made up essentially of the well-known powerizer units.
In the case of the two-channel assembly, it
stands 6 feet high by 20 inches wide, comprises six panels, and weighs 200 pounds
complete.
The two-channel amplifier assembly, which
is
certain to be the most popular for
most installations, comprises
made
powerizer,
a PXP-250
up of two units, for each chanThus the panel assemblv
nel.
represents a monitoring loudspeaker and distortion meter
for the top panel a switch and
pilot light for the PXP-250 or
power output unit, representing
the second panel a switch and
pilot light for the voltage amplifier or PXP-171 unit, reprethe
senting the third panel
fourth panel contains the main
switch and throw-over switch
from one channel to the other,
the a-c field switch for the
dynamic speakers and a throwover input switch from synchronous to non-synchronous the
fifth contains the second PXP171 powerizer and its switch
and the sixth contains the
PXP-250 and its switch. The
assembly is so arranged that

ment

auditoriums,

;

:

;

:

:
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milium

New

Powerizer twochannel amplifier, containing
a distortion meter, a monitor
ing loud-speaker and all the
necessary control equipment.
Right:

of the Magnavox XSpeaker, a recent new
development.

Details
-::::-. ..

..-- .-:. -A

Core

The unit will stand exceptionally high
powers, having been used successfully on
amplifiers supplying as high as 45 watts
of speech energy.
Due to special construction of the voice coil, there is little possibility of voltage breakdown between layers.
There is usually no equalizer or cut-off
filter necessary except on an amplifier in
which there is a prevalence of harmonics
of very bad wavelength distortion.
Prices on the speakers range from $52
to $100, with and without cabinets and in
both 6-volt d-c. and 110-volt a-c. types.

WRIGHT-DE COSTER TONE MODULATOR
Wright-DeCoster,

Inc., of St. Paul,

Minn.,

have also introduced a new Tone Modulator
which is employed for increasing or decreasing the high and middle registers of
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A

cure for Line

Voltage

Ills!

longer
necessary for your
NOtalking
picture equipment to be
is it

at the mercy of fluctuating line voltage. You can be absolutely independent of all fluctuations by including

the

•

SUPER-POWER

T
AR05TA

CL
The

Provided

giant variable re-

with

extra

which, in several

long nipple for mount-

turns of the knob, pro-

ing on slate or marble

sistor,

vides a wide resistance

Handles

watts.

Available

14-10, 25-500,
200-100,000

and with special
for mounting
on bakelite panel. Also
panel,

250

range.

bracket

in

and

ideal as variable

ohm

speed

motor control and gen-

ranges.

erator field control.

\\7

O *¥ TH* C"

regarding this and other

CLAROSTAT

devices which,

having set a high mark in radio, are now available for the
peculiar requirements of picture projection and sound reproduction.
» »

-1^

*-*

CLAROSTAT MANUFACTURING
Specialists in

296 N. 6th

St.

-:-

CO., Inc.

Radio Aids
Brooklyn, N. Y.
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the musical scale.
This can be done at
the will of the operator and without disturbing the lower middle and bass tones.

capable of properly reproducing voice and
in any degree of volume required.
The Speakers are of the dynamic a-coperated cone type, and are attached to
two specially designed horn units with a
30-inch bell opening.
Manufactured by The Foto Voice Company, 817-19 Granby St., Norfolk, Va.

music

UNIVERSAL "KK" MICROPHONE
The new model Universal Broadcast

Staavailable through
offices of the
Engineering and Sales Co., or from

Microphone

tion

is

New York and

the

Gotham

now

Chicago

the Universal Microphone Co., Inglewood,
This is a superior two-button unit
with solid back, stretched duralumin diaCalif.

Wright-De Coster dynamic speaker

phragm and gold contact
The Tone Modulator

designed to be
connected between the phonograph pickup
and the input of the audio amplifier. It
readily lends itself for use in connection
with sound equipment in theatres.

The Tone Modulator

is

is

priced at $7.50.

surfaces.

The

curve of response is unusually flat from
30 to 10,000 cycles, and the absence of
bothersome "hiss" is notable.
It can be
supplied complete as shown in the photograph, equipped with ring desk mount,
covers, and cord, or the microphones alone
can be procured.
,f

THE "FOTO-VOICE" EQUIPMENT
The Foto-Voice Synchronizing Unit as
herein illustrated is a sturdily constructed
iron stand supported by three adjustable
iron legs, and on which is mounted a
unique worm reduction gear and stabilizing
assembly.
On this a 16-inch balanced
aluminum turntable is rotated by means ot
a direct drive pinion shaft the possibility
of record slippage being eliminated by a
depression machined in its center and a
nickeled weight placed on the record at
this point. The tone arm is of mahogany
and swung in carefully machined bushings
a high
for perfect freedom of movement
grade make of electric pickup is employed
assembly
being
properly
balanced
for
the
maximum reproduction results.
The driving medium is through a specially constructed adjustable shaft, which
in turn is driven by a simple gear and
bracket attachment at the projector. The
complete unit requires only twenty inches
of floor space and may be placed to either
side of or under the rear of the projector
lamp house.
The Booth control panel provides for
switching from one turntable to the other
and from the booth to the Non-Synchronous Console, with a fader which permits
absolute control of volume to the amplifier
input.
An auxiliary changeover switch is
also supplied for location wherever most
convenient to the operator.
The Foto-Voice Non-Synchronous Console is a finely finished cabinet measuring
17" x 32" by 30" high the front panel of
this cabinet is hinged to open for greater
convenience in operating and the top is arranged to be entirely removable if so desired.
Two Bodine non-interference turntable motors are employed, each operated
by individual switches that are mounted
on a small bakelite panel which also carries instant changeover and fader control
and effect button.
The Booth Monitor Horn is a 7%-inch
cone magnetic speaker mounted in a 12inch cabinet, and is equipped with individual volume control.
The Amplifier is an entirely a-c-operated
unit of well-known manufacture, and is

New

pack

The new "C" or Concert Series electrodynamic units are similar in all respects to
the "J" types except for their 9-inch cone
somewhat greater power capacity and

Universal

This microphone is ideal for use in broadcast studios, public address work, announcements in connection with talking movie installations, or wherever the most perfect
pick-up of the carbon granule type is required.
The unit alone lists at $75.00, or
complete with ring desk mount, covers,
and cord, as shown, at $98.50.

efficiency,

obtained by the use

—

The removable center-pole nose piece an
exclusive Rola feature which enables easy
elimination of any magnetic particles which
misrht enter the air gap
has been retained.
The new

—

"J" series of electrodynamic
7%-inch cones and adjustable
tip, have been further improved

and refined. Chief among the new features
the laminated bakelite spider support,
ventilated field coil and more effective slot

is

unit attached to standard
projector.

—

New models offered by The Rola Company include the Rola electrodynamic units
for installation by manufacturer or dealer
in cabinet radio sets and electric phonographs, as well as the Rola units in talking picture installations, public-address and
school systems.
They also include three
Rola cabinet loudspeakers for use with
table receiving sets.
In its display the Company is presenting
for the first time two new Rola electrodynamic units and is also introducing
further refinements and improvements in its
"J" line of electrodynamic reproducers.
The new Rola electrodynamics have a

ture.

The new "Foto-Voice" synchroniz-

is

adapted particularly well to amplifiers
using 245 tubes in push-pull combination.
The new "R", or Auditorium electrodynamic unit, has a cone diameter of 12
inches.
It possesses a magnetic field structure of great size and power und uses the
full output of a type 280 rectifier tube.
Among the Rola electromagnetic loudspeakers are the Rola Model 20 cabinet
speaker attractive in design and of established popularity.
The Rola Model 15

NEW ROLA DYNAMIC SPEAKERS

units with
center pole

ing

'KK" two-button microphone.

high output

/

This increased cone size gives

diameter.

of relatively high flux densities in the air
gap. High flux densities are obtained without increase of field energizing power,
through the use of very short air gap
distances.
The short, precision air-gap is
made practical by a highly refined moving
coil structure, together with extreme accuracy in the spacing of the pole pieces.
Another improvement is the ventilating
of the field winding which minimizes temperature changes. The new Rola ventilnted
construction e'iminates dead-air insulating
areas around the windings and results in a
substantial reduction in operating tempera-

°1

—

set.

—

/

circuit.

In addition to the above units the Rola
also provides the Rola Cabinet
Loudspeaker Model 30-J equipped for lightsocket operation with any table receiving

Company

—

r

Dynamic

current ratio and for use with any power

—

—

Rola "Concert'
Speaker.

openings behind the cone.
Included in the "J" series are the Model
"J-90" for field excitation from standard
power-pack.
The series also includes the
Model J-110, a complete electrodynamic
unit for light-socket operation with all
Other Rola elecand amplifiers.
sets
trodynamic units for manufacturers or
dealers are wound to meet any voltage

New

Rola

"Auditorium'
Speaker.

Dynamic

equipped with the same unit as the Model
20, furnishes high quality performance at
is the
moderate cost. The Rola Model
complete electromagnetic unit as installed
in the Rola Models 15 and 20.

M

NEW BEST THEATRE PICKUP
A new

phonograph pickup has been announced by the Best Manufacturing ComIrvington, N. J., manufacturers
of
pany
of the famous BBL, Motor.

One

of

the

serious

objections

to

pick-

ups has been the damage they do to thi?
records.
When one first looks at the Best
Theatre Pickup one would think its large
size and tremendous weight would wear out
the records even quicker than the other
pickups.

The Theatre Pickup, however,
ly counterbalanced that just

is

so fine-

enough weight

bears on the record for the needle to track

Projection Engineering, September, 1929

Page 55

ROUND ROBIN

Group
Subscription

Rate
(The subscription
rate

for individual
subscribers is $2.00 a
year.)

Will you not cooper- \
ate with us by classify- W
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ing subscriptions sent in
as follows:

(M) Manufacturer
(Please check "M" if yon are an execupurchasing agent, production manamanager, plant superintendent
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(E) Engineer
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(D) Distributor or
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Manager
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Thordarson "DX Metal" core upon
which the coils are wound.
It is claimed that the R-260 transformer
is entirely devoid of resonance peaks and
provides excellent performance over the

NEW AUTOMATIC DIMMER

the

entire audible band.
The list price of the R-260 transformer
is

$5.

NEW AMPLION EQUIPMENT
The Amplion Microphone is
design.
The design was the

of an unusual
result of the

efforts of the engineers to produce a microphone that could be relied upon regardless

of the weather or the nature of the usage.
result was a microphone that did not

The

pack
hiss

during operation

was reduced

and the granular

to a negligible quantity.
is used in its construc-

No metal diaphragm

tion. There are no carbon buttons. These
were eliminated by the engineers
forming a narrow channel-way across the
face of the microphone. This channel-way
is formed with moulded bakelite.
It is 3/16"
deep, iy2 " wide, and 2%" long. At each end
of the channel-way is a carbon electrode and
the rest of it is filled with a special granulated carbon obtainable only in Europe.
These carbon granules are held in position
All
by a very thin rubber membrane.
sound impinges on this membrane, creating a displacement of the carbon granules,
said displacement producing a fluctuation
of the electric current which flows through
them from one carbon electrode to the
other.
This variation is in direct proportion to the volume of the sound impact and
in absolute synchronism with its frequency.
This microphone will not blast and will
stand up under extremely rough usage. It
requires approximately 25 volts d-c. for
maximum operation, due to the fact that it
has an internal resistance of 500 ohms.
At this voltage, a current of 60 milliamperes flows through the microphone, making possible an extremely high sensitivity,
wherein sounds produced at the average
voice amplitude can be heard as far away
as 60 feet.
Should the sensitivity be too
great, the operator has only to reduce the
current flow to any value below 60 milliamperes and this sensitivity will drop in

FLASHER
A new

type of Reco dimmer has been
developed by the Reynolds Electric Company, Chicago.
The company states that
no longer is it necessary for a skilled operator to be in constant attendance, for the
new type dimmer flasher affords perfect
automatic control, and is capable of producing the stage's most difficult mobile color
effects.

This dimmer is also for use in producing
dimming and color-blending effects in the
theatre interior, fountains, etc.
It gradually dims lights in 50 steps from bright to
dark and back to bright. There is no limit
to the number of colors that may be softly
dimmed and dissolved into one another.

items

The new Best theatre pickup.
perfectly.
That is true of high and low
frequencies.
The idea of the Best engineers was to

design a pick-up which would give the
general public the benefit of a pick-up which
in every way comparable with
those now used in the theatres and which
The Best Theatre
cost well over $200.
Pick-up has a response curve which is reclose
markably
to the high priced, oilfloated types it is claimed.
Needle scratch is appreciably less end
record life is thereby greatly increased.

would be

NEW GENERAL AMPLIFIERS
The General Amplifier Company, 27 Commercial Avenue, Cambridge, Mass., has inthree new
power amplifiers
troduced

GA 10, GA 20 and GA 30.
The GA 10 is a two-stage amplifier employing one 227-type tube, one 230 and a
281. It will deliver approximately 4 watts
of undistorted energy to the speaker.
The GA 10 amplifier lists for S88.
The GA 20 is a three-stage amplifier
employing two 250s, two 226s, two 281s
and a 227. It will deliver approximately
14 watts to the speaker.
The GA 20 lists at $225.
The GA 30 is a three-stage amplifier
employing two 250s, two 281s and two
227s.
It will deliver approximately 12
watts to the speaker.
The price of the GA 30 is $175.
All three amplifiers are designed for use
with either a magnetic or a dynamic
speaker. No output devices are required.
Each amplifier employs filters in the
plate and grid circuits of the tubes, thus
isolating the signal voltage from the plate
Models

supply.
The General Amplifier Company is in a
position to manufacture amplifiers to meet
special requirements.

THORDARSON R-260 AUDIO
TRANSFORMER
The Thordarson Electric Manufacturing
Co., of Chicago, are marketing a new type
of audio transformer of small dimensions,
known as the R-260. Though this transformer measures only 2 by 214 inches, it
has excellent frequency characteristics. Its
fine performance is partly attributable to

direct proportion.

The Amplifier

three controls.
One control regulates the
voltage so that it can be adjusted to the
current value regardless of the fluctuations
on the 110-volt supply.
The second control regulates the amount of current that
is to be put through the microphone, making it possible for the operator to adjust
the microphone for any degree of sensitivity.
The third control regulates the
volume of the energy put out by the amplifier so that any adjustment of volume can
be realized regardless of the sensitivity
adjustment.
This amplifier has a very
unique circuit, which was necessary to
obtain such flexibility.
This circuit does
not employ any of the conventional methods of grid biasing, making it possible to
obtain a special patent on this new unique
circuit.
Due to the high voltage and the
high resistance characteristic of this microphone, it is possible to locate said microphone as far as 1000 feet away from the
microphone input amplifier without suffering any material loss in either quality or
volume.

The Horn
is

a 10-foot

exponential air-column horn, designed to
operate in connection with the Amplion
Giant Dynamic Horn Unit. This horn has
a remarkable flat performance curve from
60 cycles to 6000. It is exceedingly light,
weighing only 48 pounds, in view of its
large size and sturdy construction.
It is
made of a wood fiber specially treated with
a special type of paint which is necessary
inclement
for
protection
against
weather and for the efficient projection of
all audio frequencies.

The Units
The Giant Dynamic Unit which

is

used

in connection with this horn is a remarkable invention.
Its distinct and unique
features lie in the fact that a double sound
chamber is employed so that both the low.

and the high frequencies are taken off the
same diaphragm. This makes possible a
much wider frequency range than ever be-

Thordarson R-260 Audio
Transformer

rectifier for motion picture projectors has been placed on the market by
the Garver Electric Company of Union
City, Ind., manufacturers of National Mazda

Regulators.
It is claimed that the new rectifier will
produce from alternating current, up to 30
amperes direct current of special adaptability to low intensity arc lamps.
The
rectifier, which is registered as the Garver
Kurrent Changer, is said to feature beauty

in design,
ability.

quietness in operation, and aur-

NEW LENS FOR CLOSEUPS
Harry Fischbeck, contract cameraman at
the Paramount studios in Hollywood, has
developed a new lens for closeups and portraits and according to reports this new
lens gives a third dimension effect.
As a tryout, this new lens is being used
for all the closeups of Clara Bow and her
supporting cast in "The Saturday Night

Kid."
Fischbeck claims that he is now
working toward the perfection of his new
where it will permit depth photography and medium and long distances.

lens

The Amplion Corporation of America has
produced a microphone input amplifier that
will operate in connection with this microphone.
It supplies the energy necessary
from 110-voIt 60-cycle current, eliminating all batteries. It has one stage of audio
amplification, bringing the energy level of
this microphone up to a value equal to a
phonograph pickup.
This amplifier has

The Amplion type M-10 Horn

NEW GARVER RECTIFIER
A new

fore realized on a speaker unit. The result
in its performance is that a remarkable
tonal separation is immediately noticed.

ACOUSTIC ROARD MADE OF
WASTE FARM MATERIALS
A new material for treatment of acoustical faults and preparation of desirable
acoustical conditions, has been developed,
being called Halezite. Use may be made of
it in the construction of theatres, of studio
stages and sets, and of furniture.
It is a
synthetic lumber, made out of cornstalks,
chaff, wood shavings and other waste material.

Working

men

have

which,

in a

New York

developed

a

laboratory, two

chemical

when sprayed over shredded

binder
corn-

woodchips and the like, and subjected to tremendous pressure, produces in
fifteen minutes a synthetic lumber board in
any shape or size desired.
Fine veneers, as well as colored wallboard especially desirable for theatres and
studios, are an important development of
the process. It is said to be cheaper than
natural wood.
Its sound-proof qualities
and fire-resisting qualities are more than
ten times those of wood, and it has a high
electrical resistance, thus making an excelstalks,

lent insulator.

The New York Testing Laboratories, reported in part
"The composition was found to saw,
plane and file easily without splitting or
excessive tearing.
The material has about
the same holding power when nailed as the
better class of wood, with no tendency to
The density and hardness of Halezite
split.
composition fall within the range from that
of soft to hard natural woods.
It possesses
tensile strength considerably in excess of
pine or equal to red oak when taken across
the grain.
The water absorption tests
show no disintegration whatsoever. In the
boiling water tests, while the commercial
ply wood joints all opened, there was no
separation of Halezite veneer from the core,
nor any blistering of the top plies on Halezite board.
Nor was the cornstalk board
affected to any extent by the continuous
boiling.

"In the fire tests, the board shows more
than 200 per cent better fire-resistant qualities than pine wood.
"We are particularly impressed with the
sound-proof qualities of Halezite composition.

Our

tests

show that the cornstalk

lumber has about ten times the sound-proof
value of pine lumber, an interesting factor
to be considered for
struction."

modern building con-
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FOR
AUTHORITATIVE
COUNSEL

MANY
from

The Lock-Up

times, a suggestion
the outside an un-

—

—

opinion saves needless
loss of time and money.

biased

The

complete

resources,

the

combined experience of the engineers of the Perryman laboratories are available to help you
solve your vacuum tube problems.
This group developed
and perfected the famous Patented Perryman Bridge and

now

Tension-Spring
rated in

Fig. 673

— "Hallowell" Steel Bench Drawer Without
Cover—for Wooden Top Work—
Benches and Tables
The

Perryman Radio Tubes.

with the
Patented

your problem in writing,
giving complete details. Your letter
will receive our immediate attention.
The recommendation of our laboratories will be
forwarded to you
within one week.

on the

Bench Drawer
when ready for

The Tube

Submit

cut

left

shows

"HALLOWELL"

the

incorpo-

Steel
as it looks
business.

construction
is
such
can be placed wherever most convenient.
Its

Perryman

that

Bridge

it

ERRYMA

RADIO
Laboratories

falB

and

Plant

Hudson Boulevard, North Bergen, N.

J.

Fig. 849

Acme Wire Products
and By-Pass Condensers
Coils
Magnet Wire Wound
Varnished Insulations
Magnet Wire
All Insulations

Parvolt

Filter

—

—

All products

made to Recognized Com-

mercial Standards, including those of:

National Electric Mfrs. Assn.
Radio Manufacturers Assn.
American Society for Testing Materials

For 25 years manufacturers and suppliers to the largest and most discriminating users.

Branch

A —Runner; B—Master

Keyed Lock;
Master Keyed Lock; D Tray;

Co.

CONN.

for Bolt of

A work bench without a "HALLOWELL"
Bench Drawer and a suit of clothes
without pockets aren't just right somehow.

—

Without a Drawer the Bench is soon littered with tools and looks a mess and the first
thing you know tools will be missing, time
will

be wasted,

delayed

jobs

and

profits

reduced.

A "HALLOWELL"

Steel

Bench Drawer

holds all of your tools, you turn the key and
they are safe and ready at hand the moment

you need them.
sizes carried in stock.

Just write for full information

BULLETIN

and

386

JENKINTOWN, PA.

Offices

Cleveland

52 Vanderbilt Ave.

Guardian Bldg.
Chicago

C—Catch

E— Cover.

Standard Pressed Steel Co.

New York
842 N. Michigan Ave.

—

Steel

Four standard

The Acme Wire
NEW HAVEN,

Key:

"Hallowell" Steel Bench Drawer for Steel
Topped Work-Benches and Tables

Box

533

Branches :

BOSTON

DETROIT
CHICAGO
NEW YORK
SAN FRANCISCO ST. LOUIS

:
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Jenkins

Adair Condenser Transmitter
TYPE C

8C

JECEIVIIVG SE'
'I

ECVMC

1

¥*HOWf

:rapiis»,talk

pictures
auditorium!

i1vg

public adores!

'SYSTEMS

The type C condenser transmitter is the result of two years actual
experience, during which these instruments have been used under all
conceivable conditions, and in practically every part of the world wherebroadcasting or electrical recording is carried on.
In addition to their
excellence as pickup devices, they have proven to be extremely durable
and rugged, and have shown a minimum upkeep cost.
The type C transmitter is built for 6 or 12 v. A battery, and 180 v.
battery.
The filament draws % amp., and the plate, 3 to G M. A.
amplifier has a single stage and uses a standard tube.
The transmitter unit is heavily gold plated, and the case is finished in dark
brown enamel.
20 ft. of special double shielded cable with plug and
socket are supplied.
Our bulletin No. 6 describes this instrument in

B

The

detail.

/""""-"--*

JENKINS & ADAIR, INC.
1500 North Dearborn Parkway, Chicago, U.
Cable Address
Jenkadair

w

fcriow
loudspeakers,
Ions
ROLA
quality, are now provided

demanding the utmost

in

fine

sound repro-

These electro-dynamic loudspeakers operate at
approximately twice the sensitivity of competing
dynamics, yet without increase of field energizing
power.
Kola reproducers have proven rugged and dependThe
able under the most exacting conditions.
construction,
Kola exclusive welded-to-housing
field
windtip,
ventilated
center
pole
adjustable
ings, and moisture-proof materials insure reproduction of unusual reliability.
The highly desirable compactness and simplicity
of the Kola loudspeakers is apparent at a glance.
A side-by-side comparison will quickly demonstrate their superior reproduction qualities, Kola
provides

the

consistently

performance required

Manufacturers' Export Managers
116 Broad Street, New York, N. Y.

and reliable
by your users.

brilliant

today

Microphones

—

phonographs,

and

E- offer to manufacturers interested, in.

AD. AUMEMA, Inc.

illustrated above Is C-90: an electro-dynamic
unit with 9-inch diaphragm, field coil wound to 2500 ohms.
It is especially well adapted to amplifiers
75 to 150 volts D.C.
using 245 tubes in push-pull combination for radio receiving
electric

2

tne services of a dependable organization,
well established in tbe entire foreign field

The Rola model

sets,

A.

EXPORT

noted for their
for every purpose

duction.

S.

Telephones
Superior
3 7

auditorium

Installations.

2-Button Type

details,
blueprints
and prices
Inquiries
for
responsible manufacturers are solicited.

from

The

ROLA COMPANY

CLEVELAND, OHIO
2570 E. Superior Ave.

For Public Address, etc., list. .$25
Standard Broadcast Model, list $75
.

.

OAKLAND, CALIF.
45th & Hollis Sts.

Condenser Models

for Film

.

and Record Work,

$250.00, $300.00
Floor Stands, Covers, Cords, etc.
list

ROLA

Also Desk and
Microphone, Paper Weight, Radiator Ornament.
Bronze finish; prepaid on receipt of $1.00.

Miniature
Die Cast,

EXPERT MICROPHONE REPAIRS
Dealers everywhere

UNIVERSAL MICROPHONE
CHICAGO:
Fred
9

S.

Garner Co.,
Clinton St.

CO., Inglewood,

NEW YORK:
Gotham Eng.

&

Sales Co.,

50 Church St.

Calif.

SAN FRANCISCO:
C.

C.

Langevin Co.,

274 Brannon St.
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Specialists in

SOUND PROJECTION
Equipment

Immediate

Delivery

— guaranteed f

and

-

Installations

With our greatly increased manufacturing facilities
at Maiden, Mass., and at Cranford, N. J., we absolutely guarantee prompt delivery of Resistors for
EVERY Resistance Need for at least the next eight
months, no matter how large or how small the order.
Our factory facilities and our complete line of qualresistances will enable us to satisfactorily take
can give you
care of your requirements.
you want it.
you want,
ity

WHAT

We

WHEN

LYNCH

Write Our Engineering Department

Veritas Resistors
are supplied in either cartridge or pigtail
type, and are made in four sizes with 2
watt ratings. Capacities
watt, 5 watt and
range from 500 ohms to 10 megohms. The
Lynch Veritas Resistors have the metallic
resistive coating fused to the inside of the
glass, and can run a great heat without
change in value. Not affected by humidity
non-absorbent. It is as perfect a resistance as can be made.

SHURE RADIO COMPANY

335 West Madison
Chicago,

1

St.,

111.

LYNCH

flECHTHEim

Dynohmic

SUPERIOR CONDENSERS

Resistors

Furnished in cartridge or pigtail type, capacities ranging from 250 ohms to 10 megohms, '/2,
and 2 watt types. The resistance element is based on the famous metallized principle which has proved its superiority where accuracy and uniformity are
of paramount importance.
1

Widely Used For Reason of Their Neat
and Efficient Construction, Dependability,
Conservative Rating and Most Reasonable
Price.
Our new and remarkable
types

HV,

rated

rms EAC, 800

v

at

550

DC,

involtage

corporate a high
filter of excellent electrical characteristics. Very
small in size, exceedingly
light
in
weight,
unbelievably accurate in
rated capacity, these noninductive units are solving the problems of space

conservation
and filter
dependability.
Unexcelled for Power Supply
and Power Amplifier
uses.

—

—

—

—

Approved by leading engineers.
Endorsed by test and experimental laboratories.
Employed by scientific apparatus and
precision instrument makers.

Not merely keeping pace with the

times, but actually setting the
precedent time and again, Flechtheim is proud to be able to
offer a new compact condenser unit of noteworthy achievement.
is finding
increased use by radio men everywhere.
Type
Made in block form, tapped 0-2-4-4 mfd with a rating of 750
rms RAC.
Universal Filter block that will serve for any
amplifier tubes, from the 171 to the 250s.
For stationary rack
amplifiers and for portable work, they can be relied upon to
filter out the last vestiges of a ripple and to stand up for long
periods of continuous operation.
Its unlimited uses warrant
your interest, for it will improve any power pack or amplifier.
Also, another new High Tension Filter block, type TC244,
Made
tapped 0-2-4-4 mfd rated at 1000 v DC, 750 rms
up of our regular 1000 volt filter condensers.

HV

A

RAC

Send For Our New

Special sizes of ALL Lynch Resistors can be made to
order on very short notice.
Lynch Resistors are specially suited to the exacting needs
of manufacturers of sound and light projection equipment
theatrical and home talking movies
home entertainment equipment
cameras,
recording and amplifying
devices
television, etc.

Selected by discriminating radio receiver

manu-

facturers.

Send us your specifications. Get our prices. Let us
send you samples. Be prepared for any emergency
that may
request.

confront

you.

Descriptive

folder

upon

Lynch Manufacturing Company, Inc.
St.,)
New York, N.

1775 Broadway (at 57th

Fall Catalog

&

CO., Inc.
A. M. FLECHTHEIM
136 Liberty St., New York City, N. Y.

(Manufacturers oj

Quality Radio Products

Y.
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PHOTOELECTRIC
CELLS
—
—
TALKING PICTURES

TELEVISION

RESEARCH

VISITRON PHOTOELECTRIC CELLS

are standard with most manufacturers of
sound-on-film equipment. Since 1925 G-M VISITRON cells of the alkali metal hydride
type have been used for talking Moving Pictures, Television and hundreds of investigational projects.
Specialization on the problem of developing a superior photoelectric
cell of highest sensitivity, instantaneous response and long life has resulted in a product
which has met with universal acceptance by leading engineers in the field of sound
projection.

For Quality in Reproduction Specify "G-M VISITRON"

LABORATORIES
1801 Grace

A New

Air Column Speaker Made Along
Different Lines
Getting Away
Antiquated Concepts and Methods

111.

—

Entirely

From

Chicago,

Street

LOUD... CLEAR... LIFE-LIKE
that's

MILES

HOTEL

APlUAWASUIrSTTin
ATLANTIC
AND
AVE.

EIGHTH

ST.

VIRGINIA BETACU VA.

Fireproof brick construction.
The coolest spot on the beach.
Invigorating breezes from ocean on East and
Lake Holly on West.
Bright, airy outside rooms, parlor suites
and apartments, private baths, superior
Surf bathing, riding, fishing, golf,
cuisine
dancing, private tennis court and children's
playground.

—

J.

New

WESLEY GARDNER,

Manager

Heights of reproducing Power and Realism, based
research and development.

on years of intensive

Performance that has

won

manufacturers

leading

of

SYNCHRONOUS, NON-SYNCHRONOUS and PUBthat will win
LIC ADDRESS EQUIPMENT
.

YOU

by

a

.

.

single trial.

Bfc£*£

Write for our various type speakers for every occasion.

MILES MANUFACTURING CORP.
"Builders

of

Acoustical

31 West 21st

reproducers

Street,

New

Telephone GRAmercy 5081.

since

1923"

York, U.S.A.

Cable Address:
N. Y.

"Milesman"—

NEWS!
—

Manufacturers, Engineers Kindly keep Projection Engineerof your organization. Notices of
ing informed of the
changes in executive and engineering personnel, removals, expansions, new products, etc., are carried each month in the various
departments of the magazine. Be sure that Your activities are ade-

NEWS

quately reported.
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The Burt Reproducer

for Talking

61

Motion Pictures
Features

Synchronous Motor Drive (110
or

60

Prevents

cycles).

from variation

in

or 220 volts, 50
variation in speed
or projection

voltage,

line

load.

The Super Cells

used require only two stages in
head amplifier, hence less distortion.
Ease of Threading. When running disk or silent,
the Sound-on-Film unit is not threaded. Soundon-Film threads as easily as through a Powers
gate.

Turn Table

Is Accessible, being
side of the machine.

up high at the

Installation can be made by
the ordinary operator, and wire man.
Projector Head is driven by its main drive gear
and is not required to drive any part of the

Easy to Install.

sound equipment.

Only Three Shafts:

(1) Motor Drive Shaft,
(2) Sound Film Shaft, (3) Disk Table Shaft.
Variable Si>eed can be used for making schedule
by driving the head off the Powers Motor, when
running silent. Change from synchronous drive

to variable
seconds.

drive

—No

flexible

No Universals

about

requires

speed

couplings,

ten

flexible

shafts, or long unsupported shafts are used, as

these produce tremolo.
Fire Hazard Is Decreased by use of this equipment. Failure of take-up does not cause film
to pile

up

in light.

Write for Bulletin No. 291
Manufactured by

BURT

R. C.
SCIENTIFIC LABORATORIES,
900-904 East California
Pasadena, Calif.

Burt Reproducer on Powers Projector

St.,

Crowe
Nameplates
and

lllll!lllll!!lllllll!l!llllll!ll!llllllllllilll!llll!lll!llll!llll!!lll!llll!llll

Escutcheons
the name of CROWE has
synonymous with fine escutcheons
and name plates, and the demand for
CROWE products in the radio, phono-

FOR YEARS
been

— Poly met
Networks: — Polymet

For Amplifiers:

graph, and electrical

high-wattage resistors

Poly met high-voltage filter condensers.

For Equalizer
densers

— Polymet

small fixed con-

resistors.

For Power Transformers, Audio Frequency Transformers, Impedance- Adjusting Transformers, LoudPolymet Coils ("Polycoils")
speaker Units:

—

Send for our catalogue giving complete specifications of Polymet Products.

We

will gladly supply samples and work with
you to meet particular specifications.

fields

attests

to this

fact.

WE ARE

prepared to submit to manu-

facturers in the sound
tion industry samples

and light projecand estimates on

name

dials,

cial

plates,

segments,

scales,

spe-

embossings and escutcheons.

CROWE

ENGINEERS will give careful
personal attention to each manufacturer's
with
problems, and invite consultation
no obligation on your part.

—

Polymet Mfg. Corp.
839-A

East

1

New York

34th

St.

City

Polymet Products

Use Ait Mail"

"Travel by Ait

Crowe Name Plate 8 Manufacturing company
175 6 Grace

St.,

Chicago,

111.
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JANETTE

Motor-Driven

Speed Reducers

THE

Quiet, smooth-running machines consisting of motor

and worm-gear reducer in one compact
end frame is cast integral
with the gear housing, a
unique construction conducive
to
compactness and perfect
shaft alignments. Eeductions of
20 to 1 to 50 to 1. Motor speeds
1750 or 1150. Sizes 1/30 to
1/3 H.P.

Motor-

unit.

JANETTE
Ellis Microphone is of the twostretched diaphram carbon granule
renders true, natural reproduction.
The carbon hiss which is characteristic of
many microphones is at an exceptionally low
level.
Its response to all audible frequencies
is uniform.
This microphone has no harmonics of its own and will give no distor-

The Model 29

Rotary
Converter
to

AC

AC

tric

button

DC

Transforms

to operate
radios, elec-

talking ma-

public

chines,

address

systems

and motion picture sound equipment in DC dis-

Write for
SR-529

Bldg.

Withstands

rough

without

handling

A

used on each button without danger of burnout. This great sensitivity is obtained without minimizing the carbon content or creating
diaphram resonance.
Sufficient carbon is
used to insure durability.
1.5". Espe3.4",
thickness
Diameter
over all
cially recommended for all broadcast station
use, public address work, etc. Representatives
desired for a few open territories.

Reducer

Speed
specially
ed for

designtalking

motion
picture
machines. Motor
speed 1750
turntable
:j3Mj

tion.

sufficient sensitivity is obtainable for all practical purposes with a consumption of only 5
milliamperes at 3 volts.
factor of safety is
provided in allowing 10 milliamperes to be

Real Estate
Trust Bldg.
Philadelphia

Broadway
New York

It

Covered by a mechanical and electrical guarantee for one full year providing the unit
is not mishandled and also providing that a
milliameter is used in the circuit, care being
taken that not more than 14 milliamperes
The
is allowed to pass through each button.
remarkable feature of this microphone is that

Janette Mfg. Company,
561 W. Monroe St.,
Chicago
149

type.

losing its fine adjustment.

tricts.

Bulletin

Singer

ELLIS

Two Button Microphone
Model No. 29

ELLIS ELECTRICAL

RPM;
speed

No.
Nickle

2 'IN

Finish

No. 29SB
Statuary Bronze
'
Finish

$70°°
* " LIST

LABORATORY

General Sales Office

RPM.
333

West Madison

St.,

CHICAGO,

ILL.

Telephone CENtral 0292

Television Scanning Discs

MICHROPHONES

%"

12" Aluminum Disc with mounting for
shaft either 24,
60 holes on spiral each, $8.00.
Steel Bushing for mounting on
shaft each. 75c.
G-10 Neon Lamp for Synchronizing Motor speed, 75c.
These Discs are now being used by leading Television Developing Engineers.
Special Discs made to your specifications.
Standard Neon Lamp plate
size 1 3,£" x l 1/^" stands steady load of 50 milliamperes each, $8.00.

Standard

%"

48,

ARTHUR M. POHL
3541 Michigan Ave., Detroit, Mich.

PHOTO

CELLS, neon lamps, special high
vacuum or gas filled tubes, and noise-free

Michrophone Mixing Panels, Power Supply Panels and Racks,
A.C. Operated Speech Input Amplifiers, Public Address Amplifiers
Every Purpose.

liquid grid leaks,

manufactured to

specifications.

for

ARGCO LABORATORIES,

ELECTRO ACOUSTIC PRODUCTS CO.
CHICAGO

55 E. Wacker Drive,

150 West 22nd

Inc.

New York

St.

City

INDEX TO ADVERTISERS
Elkon.

Acme Wire Co
Ad. Auriema, Inc

.•

American Transformer Co
Amplion Corp., of America
Amplisound Systems, Inc
Amrad Corp., The
Arcgo Laboratories, Inc

.

.

57
5S
.Third Cover
49

Clarostat Mfg. Co
Crowe Name Plate

& Mfg. Co

Back Cover

F
Flechtheim & Co.,

Inc.,

A.

6

53
61

M

59

G
G-M

Laboratories, Inc
General Amplifier Co

60
64

I

Resistance Co
J
Janette Mfg. Co
Jenkins & Adair, Inc
Int'l.

5

60

Lynch Mfg.

Co.,

Inc

59

Miles Manufacturing Corp

Elec. Co
Pohl, Arthur M
Polymet Mfg. Corp
Projectionist Sound Institute

57
62
61
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R
The Rola Company

58
S

Shure Brothers Co
Shakeproof Lock Washer Co
Standard Pressed Steel Co
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64
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Universal Microphone Co
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W
Ward Leonard

Elec. Co.

.

.
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Z

M
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Perryman

TJ
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L

E
Electro-Acoustic Products Co

Company

Optical

D
Daven Radio Corp
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8

61

C
Cameron Publishing Company

Enterprise

3
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B
Best Manufacturing Co
Burt Scientific Labs. Robert C

Inc

Ellis Elec.

60

Zapon

Co.,

The

7

.
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THE

PROJECTIONIST
SOUND INSTITUTE
Was

Created in Response to a Pressing

Demand for a Correspondence

School of

Who

Are Now Identified with the Art of Talking
and Sound Pictures Also for the Thousands That Will Have to Be Drawn in to
Meet the Ever-Increasing Demand for Sound Engineers.
Electrical Acoustics

by Those

—

These courses which are prepared
by the best authorities on Sound
will qualify you as an Electrical
Acoustic Engineer as well as keep
you informed at all times of the
many improvements that are tak-

The

ment

art.

will

Our

all

free

of charge.

already saved

study.

in

and

oughly
that

you

is

ing any

this field as fast as theatres are

make

the

of sound

is

thousands of

from $75.00

$200.00 per week.

payable in easy installments as you

A.

in

your spare time.

JEWELL, Gen. Mgr.

Box No.

28

out

PROJECTIONIST SOUND INSTITUTE
P. O. BOX No. 28, EASTON, PA.
Gentlemen:
Please send me by return mail full details of your special
Scholarship Proposition on Sound Projection.

Na

Address

P. O.

Fill

special scholarship proposition.

PROJECTIONIST
SOUND INSTITUTE
F.

This

many

Also you have the added convenience of studying at home

and mail the below coupon today for

of operators required.

positions at salaries ranging
to

very reasonable and

number

condition will create

servic-

equipment.

is

wired for

sound as the additions of sound doubles

understand so
will be capable

and

throughout the

number are qualified to fill the position as Sound operators. Many thousands
of new men will have to be taken into

able to thor-

of operating

thousands of

theatres

this

of

everyday,

an

20,000

United States and Canada, which now
employ approximately 50,000 projectionists, it is estimated that less than 5% of

funda-

principles

anyone

times

tuition for these courses

art

the

In

you

plain-talk language that

dollars to theatre owners.

The

these

available

underlying

mental
sound

This service has

many

of the

the

technical depart-

all

of

to give to

is

knowledge of the

help you solve your indi-

vidual local problems at

purpose

courses

ing place daily in this rapidly ad-

vancing

DEMAND

PURPOSE

POLICY

Easton, Pa.

City

State
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$&8>*
is

manner

the

in

which many

critics

twisted' Biting leetti
°f

Steel

have

expressed themselves after enjoying a sound

demonstration

GENERAL AMPLI-

with

FIERS and we

believe this fittingly describes

our devices.

You

will

undoubtedly have to supply

sound apparatus and

if

your

first

much

installation

meets with complete satisfaction you are in
line for

some

plifier

the nucleus of

is

why not be

so

safe

AMPLIFIER? We

sound

with

installations,

GENERAL

a

offer a laboratory-tested

workmanship. All

FIERS

GENERAL AMPLI-

possess unusually

flat

frequency char-

and provide for the

acteristics

torted

all

and one guaranteed against defects

device
in

The am-

interesting business.

full

undis-

power output of the tubes employed.

We

maintain a free engineering service and

are

desirous of

co-operating at

Consult us freely and write

all

for

times.

Bulletin

PE-1 today.

TIGHTEN the nut against the SHAKEPROOF
Washer and

it's

twisted steel teeth,

there to stay. Gripped by
around the whole circum-

—

can't loosen applied pressure with
alone
can break its hold. SHAKEa wrench
PROOF Lock Washers were developed for one
purpose
to lock nuts. That they do this
superlatively well is indicated by their universal adoption in over a hundred and fifty different American industries. Today SHAKEPROOF
is the standard lock washer.
It should be on
your product. Let us send you samples to
prove to yourself the merits of SHAKEPROOF.,

ference,

it

—

Lock Washer Company
**
7*

[

Division of Illinois Tool

Works

XS09 North Keelcr Avenue

V.

**

J

Chicago, Illinois

S. Patents 1,419,564; 1,604,122; 1,697,954.

Other Patents Pending.

Foreign Patents.

Model GA-20 (Less Tubes) $225.00

GENERAL AMPLIFIER CO.
27 Commercial Ave.
Cambridge, Mass.

FREE SHOP TEST SAMPLES
SHAKEPROOF LOCK WASHER CO.
2509

Nonh

Keeler Ave., Chicago,
Please send me samples of

Shakeproof Lock Washers

to

fit

Shakeproof Locking Terminals,

565 Washington Blvd.
Chicago,

111.

274 Brannan St.
San Francisco, Cal.

Firm

111.

bolt size__
size

Name

Address

Town,
By

State_

—
Williams Press,

Inc.,

new york

/

—Albany

—

Hare

YOU
Overcome This Obstacle?
Between the

amplifier

and loud speaker

lies

the source of con-

siderable difficulty in attaining perfect reproduction of sound and
talking pictures.

Our

engineers,

ized field,

—thoroughly experienced

— have been

in

such a highly special-

particularly successful in eliminating this

trouble.

If

YOU

have yet to overcome

this obstacle,

consult

AmerTr^n
AMERICAN TRANSFORMER COMPANY
TRADE MARK REG.U.S.PAT.OFF^»

^b»

Transformer builders for more than 28 Years
1

78 Emmet

Street

Newark,

New

Jersey

waam

THEYf ARE .*

MOTIOGRAPH EQUIPPED

—

PROJECTION

Sold only by subscription
$2.00 per year

THE JOURNAL OF THE SOUND AND LIGHT PROJECTION INDUSTRIES
-~.-..... ^

.

— —

. ^-.I.w

,—

I

j

j

l llll

,! ... !

-

1 ^

New

York Parks
are

PAM

Equipped

In Central Park, New York, the prq:
grams such as Goldman's Band, speeches
originating in the shell, etc., are picked
amplifier
up and amplified by a

PAM

similar to that illustrated at the

left

and

fed over the wires to twenty-five municiOne of New
York Parks

pal parks in other sections of the city.
2-V

PAM

19

In each of these other parks
a

2-V

PAM

19,

is

installed

shown above, which

supplies reproducers located at proper
points,

thus

permitting simultaneous

A

seen your park authorities?

new 16-page

bulletin

giving me-

chanical and electrical characteristics,
representative installations, and

many

quality reproduction at widely sepa-

new

rated points.

receipt of 10c in stamps to cover post-

The parks

in

your

city are logical pros-

pects for a similar type of equipment.

Main

Have you

PAM

age.

When

upon

writing ask for bulletin

No. PE-1.

Office:

Canton, Mass.

amplifiers will be sent

MANUFACTURERS SINCE 1862

Factories at Canton
and Watertown, Mass.

Page
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LEONARD
WA
VITROHM FADERS
It

II

For Accurate Volume Control of Disc
and Film Track Reproduction

View of Vitrohm Fader
to Show
Component Parts

Disassembled

<2>

*

Ward Leonard Vitrohm Faders

offer

many

features

and advantages.

Engineering details and prices will be supplied on application.

WARD LEONARD

ELECTRIC CO.

MOUNT VtRNON.N.Y.
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DEPENDABLE
RESISTANCE

WIRE
EPENDABILITY
the factor in choosing
sound equipment. Consider
the resistance wires that
form the heart of the apis

paratus. They must perform
under the severest tests

—

they must be dependable.
Gilby offers a wide range
of Resistance Wires for the
sound engineer. Manufacturers should investigate
this precision product.

We

be glad to co-operate
with you in the solving of
your wire problems. Write
for information.
will

Gilby Filament Ribbon is
recognised by leading
manufacturers as the best
obtainable. Look for the
large diameter aluminum
spool, a Gilby feature.

w

GWIRE
goodtt

GILBY WIRE COMPANY
Wilbur B. Driver, Pres.

150 Riverside Avenue

NEWARK, NEW JERSEY

Page
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EDITORIAL
October, 1929

\

r
OBSOLESCENCE

subOBSOLESCENCEgood andweighty
bad points,
is

ject.

a

It contains

depending where and under what
conditions

it

appears.

Obsolescence is the very foundation of the
automotive and radio industries, and others.
Obsolescence is the curse of many industries
that rely on a replacement business for their

order, because the radio industry forces obsolescence.
Next year's radio receivers and
public-address systems will be far superior
to present models. The same holds true for
electric phonographs. It will be recalled that

some years ago the phonograph industry was
forced to remodel all machines to compete
with the greatly improved tone to be had in
radio

earnings.

No

matter the conditions or the effects,
obsolescence cannot be effectively curbed.
The new is as sure as the rising sun and when
the new arrives the old must go.
At the moment an odd condition exists in
Talking and
the motion-picture industry.

sound films were made possible and of commercial value through the application of practices common to the radio and phonograph
field. The greater percentage of engineeringdata and new developments reach the motionpicture field through outside channels. So
close and similar are the applications that
one feels that radio and the motion pictures
are wedded to each other.

may be expressed in this
industry forces obsolesradio
manner: the
cence in order to maintain a high sales
the motion-picture industry finds
level
it advantageous to stave off obsolescence in
specific cases, to prevent financial misfortune
from befalling the motion-picture theatres.
The theatre-owner expects his sound equipment to last over a period of many years. The
increase in profits accruing from the installaThe

difficulty

is far from being
cover expenditures for complete
new equipment. Sound apparatus represents
a large investment, particularly for the small
theatre-owner, and unless the investment can
be spread over a period of years financial
ruin may be the consequence.
Sound equipment is far from being perfect.
Improvements are to be expected. New devel-

tion of

sound equipment

sufficient to

opments are bound

to

arrive,

and

in short

sets.

Radio engineering development cannot be
forestalled.

New

loudspeakers

are

on the

way; improved pickups; better vacuum tubes,
with characteristics demanding an alteration
audio transformers. Two amplifier circuits
have appeared on the scene, both supposed to
be non-infringing, that have remarkable frequency response curves. Another circuit is
on the way that permits a single intermediate
tube to swing a 50-watter with the greatest
in

of ease.

The developments mentioned are not only
applicable to talking and sound pictures but
may well become necessary. Yet, if sound
equipment is to keep steady pace with radio,
phonograph and public-address equipment,,
present theatre installations may be practically
obsolete in another year.
It hardly seems probable that talking and
sound picture development will be aborted;
the industry cannot afford to arrest engineering progress. In any event, the matter does
not appear at all pleasant from the theatreowner's point of view.
The answer to the problem rests mainly in
design.
large percentage of present sound
equipment is of unit construction, thus permitting changes or additions without scrapping much of the apparatus. It would be
well that all equipment be designed in this
manner so that future developments can be
incorporated without the necessity of complete revision. Flexible equipment may prevent a lot of grief.
M. L.
Editor.

A

MUHLEMAN,

Projection Engineering, October, 1929
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ECTIFIERS
Since the advent of dry metallic
in

formance.

Many

The

of the leading manufacturers have

rectifier

signal success of

inator

Elkon has

perfection of design and record of per-

always led

brought their

rectifiers

problems to Elkon

Elkon

rectifiers in

and battery charging

fields

for solution.

the

"A" Elim-

was followed by

outstanding achievements with low voltage
for

dynamic and other moving

Again,

this year,

coil speakers.

looking ahead and interpreting the

need, Elkon introduced the
fiers

which eliminate

the

new

high voltage recti-

power transformer

dynamic speakers and others of moving

Whatever may be your problem
Elkon engineers
in

working out

rectifiers

will

its

in

coil type.

of rectification,

be glad to co-operate with you

solution.

ELKON,

Inc.

Division of P. R. Atallory

& Co., Inc.

INDIANAPOLIS, IND.

by

ELKON
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YOU ARE INTERESTED

SOUND MOTION PICTURES YOU NEED
TWO BOOKS

IN

THESE

MOTION PICTURE MOTION PICTURES
PROJECTION
SOUND
JAMES
CAMERON
WITH

CAMERON
L. ROTHAFEL

By JAMES R.
With an Introduction by S.

(Roxy)

By

With an Introduction by

R.
WILLIAM FOX

(Pres. Fox Film Corp.)
Complete information on the making and showing of Sound Pictures
and Sound Picture Equipment.

1280 pages

fig

*T*ffi

500

illustrations

MOVIETONE
VITAPHONE

Picture 5

Section

Sound

Fourth Edition

R. C. A.

Used Throughout
F0,,R

TH

EDIT,0N

,„E>"

„

the Motion Picture
Industry as

T"

and

"THE STANDARD
AUTHORITY"
liSLURs

PHOTOPHONE

BRISTOLPHONE
all

other systems
use today

in

"Motion Pictures with Sound" is
a book measuring 7% x 5 inches,
contains 400 pages of nothing but
"talking movie" information. It
is bound in heavy cloth with gold
stampings.

'Cfi

Price $6.00

PRICE FIVE DOLLARS
Dept. of Public Instruction,
Washington, D. C,
"There

no

are

series

Motion Picture News:

Says:

of books on Motion
library of congress as

the whole
recommuch used as those by Cameron.
mend them as a complete guide to the Motion
Picture Industry."

Pictures

in

We

Exhibitors' Trade Review:
"The best book ever written on

.

best

class
its

by

itself.

worth."

book on the subject published."

Institute,

Washington, D.

C:

greatly appreciate what you have done to
the subject better understood."

.

.

and

Bureau of Economics, Dept. of Public Instruction, Washington, D. C:
"By far the most complete manual we know of.
The most complete work

"Motion

Picture Projection lives
slogan the standard authority."

up

to

Committee:

—

Motion Picture Projecextremely complete, coverphases of motion picture engineering."

notable publication

by Cameron

Exhibitors' Herald

is

and Moving

of

its

kind."

its

Society of Motion Picture Engineers, Prog-

all

other works on the

Sound Waves:

make

Film Daily:

ing

is

all

book stands in a
not a criterion of

is

Over 1,200 pages of solid matter
has not once failed to give satisfaction."

"A

price

"We

ject.

tion

this

Smithsonian

a veritable encyclopedia and the
most complete and accurate work on the sub-

ress

The

"The

American Photography:
...

market

the subject of

Projection."

"This

"In comparison with

Picture

World:

American Cinematographer:
"A book that will fill a much needed want in
the industry.
recommend the book to all
in any way interested in the motion picture
business and especially those who expect to
come in contact with any of the "Talking
Movie' systems."

We

Camera

Craft:

"Cameron has written a mighty book on a

"Makes an invaluable addition to any library
It is obvious
of the Motion Picture Industry.
that Cameron has a vast store of knowledge
on matters pertaining to projection in all its

timely subject. It takes knowledge to turn out
a technical book as interesting and instructive.
The book is as minute, complete and elucidative
as one of the best we expect from the Ger-

phases."

THE MOST TIMELY PUBLICATIONS IN THE MOTION PICTURE BUSINESS
TODAY

SEND FOR YOUR COPIES

NOW

CAMERON PUBLISHING COMPANY

MANHATTAN
BEACH,

N. Y.
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A

cure for Line

Voltage

Ills!

longer
necessary for your
NOtalking
picture equipment to be
is it

at the mercy of fluctuating line voltage. You can be absolutely independent of all fluctuations by including

the

SUPER-POWER

CL
The

T
AR05TA
Provided

giant variable re-

with

extra

which, in several

long nipple for mount-

turns of the knob, pro-

ing on slate or marble

sistor,

and with special
for mounting
on bakelite panel. Also

vides a wide resistance

Handles

watts.

Available

25-500,
200-100,000
14-10,

panel,

250

range.

bracket

in

and

ideal as variable

ohm

speed

motor control and generator field control.

ranges.

D I PF
r

regarding this and other CLAROSTAT devices which,
having set a high mark in radio, are now available for the
peculiar requirements of picture projection and sound reproduction.

\K7
»

A^ * *

*-*

CLAROSTAT MANUFACTURING
Specialists in

296 N. 6th

St.

-:-

CO., Inc.

Radio Aids
Brooklyn, N. Y.

The Model Die-Casting Plant

!

Announcing

THE MOST MODERN
DIE-CASTING PLANT
In Structure

—Equipment—Methods and

Personnel Allied

sets a

new standard

for the industry.

The opening

of the newly constructed plant of
the Allied Die-Casting Corporation places at the
disposal of all users of die castings, the many advantages possible through the combination of
every modern facility.

This

large plant, the newest

and most up-to-date

kind today, is devoted to two services. The
more economical and more efficient production of
finer die castings - - - and - - - the production of
the most modern die casting machinery and its'
installation and servicing in manufacturing plants.

of

its

.

This new, model plant

offers to manufacturers an
unsurpassed organization for the manufacture of
exceptionally delicate, intricate and involved die
castings, in which strength, accuracy and fine finish
are inherent qualities.

The new Allied building has been deliberately
planned, designed and built for just one purpose
to permit the most economical production of
high quality die castings, by embodying every natural and physical advantage in its construction.

To

the hands of skilled Allied artisans, producing the
natural result when experienced workmen use fine
tools.

—

to methods
for many years Allied has successfully die cast parts that had been declared impossible to the art.
These methods are now continued in the new plant under ideal conditions
that make possible even greater developments in

As

the science of die casting.

Old in die
Allied personnel is progressive.
but young in ability to accept
casting experience
new problems and new facts, to discard old costly
methods and to be constantly alert to any factor
that will make it possible to produce better die

The

castings

—

more

efficiently

and

at

lower

cost.

The

entire Allied model organization, as well as
the staff of engineers, which has been so successful
in the solution of production and die casting problems for some of the largest industries in the country, is at your command for consultation at any

time.

this model structure has been added equipment
chosen after exhaustive tests
only. None but the
finest has been used.
The great capacity of these
high speed tools will be utilized to the utmost in

—

^

PRESIDENT.

ALLIED DIE-CASTING
CORF
Long
Island City, N. Y,

The Model Die-Casting Plant

!

Built by

ETTINGER
SPECIALIZING IN

REINFORCED CONCRETE
INDUSTRIAL PLANTS

Ettinger Security Construction Corp.
50

COURT STREET
TEL.

—TRIANGLE

BROOKLYN,

N. Y.

4051

RESPONSIBLE FOR

MILLWRIGHT WORK
ERECTING OF BENCHES—DISMANTLINGMOVING AND ERECTING
IN

THE NEW ALLIED DIE CASTING PLANT
In addition to millwright work we maintain a

machine shop for production and developmental machine work.

RUDEN & AARAAS
203-217

THIRTY-SEVENTH

ST.

BROOKLYN,

N. Y.

The Model Die-Casting Plant

DRILL CHUCKS

Used

the

in

TAPPERS

fjt$^~

new Allied factory

Drill

Chuck

Self tightening

—

Electric

—

110 Volt

—
—

cone

—

Sensitive
clutch.
satisfactory.

No.

1

YA "
No.

2

W

Cycle

— Single$95.00

3/16"

in

5/16" in

steel

Write

-

A"

J

Including Chuck and

1,

2,

3 or 4

in

—

Capacity
to ]/,
No. 1-A
$5.50
"
to 5/16— 6.00
No. iyz -A
"
to
6.50
No. 2-A
"
to
No. 3-A
9.00
"
No. 3y. -A
to
5/
ys
8 _n.00
No. 1 M.T. Shank
75
No. 2 M.T. Shank
75
No. 3 M.T. Shank
l 00
No. 4 M.T. Shank
1.50
Also fitted with collars for your portable tools

%—

steel

50 00

attachment

in

of us have time to fiddle
around with a key any more.
Another thing why stand for
chewed-up drill shanks?
The Ettco eliminated these

—
H—

$35.00

attachment

None

things ten years ago.

—speedy

attachment

Tap-

110 Volt or 220 Volt D.C.
100.00
or 220 Volt A.C

in

3

— 60

Phase

in

3/s "

No.

—Tapping
C.I
—Tapping
C.I
—Tapping
C.I

Vertical

ping Machine (above)

simple nothing to adjust if
the tap sticks or hits bottom the
Ettco slips the same action
coming out. No clash of a positive clutch
just the smooth action of the patented leather lined

is

— Hand

operated

High Speed Sensitive Tapping Attachment (above)

steel

80.00

us

Morse Taper Shank

ETTCO TOOL

These Prices subject

CO.,

to

Consumer's Discount

INC

594 Johnson Avenue, Brooklyn, N. Y.

of

10%

!

The Model Die-Casting Plant

REPUBLIC METALS

PRODUCTS
Are extensively used

Manufacturers in the
utilize

and

in the

New

new

Allied Factory

Industries are invited to

our engineering and metallurgical laboratories

staff in solving all

problems of metal or alloy

construction

Communicate with

us.

LEAD
INGOT COPPER

HIGH SPEED BABBITTS
ROSIN CORE SOLDER
ACID CORE SOLDER
BAR SOLDER

PIG

ALUMINUM
TYPE METALS

REPUBLIC METALS
528

West

30th

NEW YORK
BOSTON

PHILADELPHIA

St.

CITY
WASHINGTON

!
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The Best Theatre Pick-up is the largest, heaviest,
most powerful Pick-up ever designed.
•

O

•

•

The Best Theatre Pick-up has by far the lightest
weight on the record
-

ttLJtttffelW

O The Best

Theatre Pick-up has
•

/I

CCUN¥EI\
BAl/lWCED?

The Best Theatre Pick-up, isbuilt like
a suspension bridge. So delicately is
balanced, that only a feather weight
is placed on the record When finished
playing a record, simply tip the head
it stays
no danger of ruining
record orwoodwork.
it

.

—

—

Perfect balance
does it.

•

needle noise.

•

The Best Theatre Pick-up
record

less

will give

by far longer

life.
•

•

•

C The

Best Theatre Pick-up has a response curve
which follows, almost exactly that of the pick-up
selling for over $200.

WHEN you examine the Best Theatre Pick-up in

your laboratory, when you make your own independent tests, both individual and comparative, you
will know that again the designers of the BBL Speaker unit have made the finest product in its field.
Samples will be sent
to responsible m anu.

facturers.

Z?Wtt

IBffSTT
H'lHIII - lllll'
Tor HOME and THEATRE
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Reproducing Machine for Picture and Sound
New

Projector for Reproducing

By H.

ANEW

projecting

Sound from Disc or Film

Pfannenstiehl*

machine for

reproducing sound from either
discs or films has recently been
developed by the Laboratories

frame is designed to mount
practically all of the commercial projector heads in use at the present time.
Instead of being arranged in separate
units as has been done previously, all
the equipment consisting of a disc
sound-reproducing unit, an optical
sound-reproducing unit, a film take-up
mechanism and a motor drive is
mounted on a single base, as shown
in the accompanying photographs.
The motor, which may be for either
d-c. or a-c, has a double ended shaft
connecting at one end with the disc
drive and at the other with a main
drive gear unit from which three
drives two vertical and one horizontal
are taken. Accurate speed control is
1
obtained by a vacuum tube regulator
For sound pictures the speed is held
constant at 1200 r.p.m., but provision

-f
a

im

for manufacture by the Western Electric
Company and is already extensively used in theatres.
To be as
nearly universal in its application as

i

\

\L

possible, the

11

1

y|zy :3 ^"^

;

:

fm

—

1

1

iilBam
f*'^"

'
:

"

c*»»5

*

—

—

—

V''- '

vm

:

:

B

yj
main drive gear
unit is hidden by the metal guard
but the general arrangement is eviFig. 2. Part of the

.

* Special Products Development, Bell Telephone Laboratories.

!i&

"'
i

*i»'

in

''""

t.

dent.

has been made so that, when pictures
are to be shown without sound accompaniments, any speed from 900 to
1500 r.p.m. may be obtained. This permits an increase or decrease in speed
to accommodate a definite time sched-

system, frietional damping of the
spring connections is necessary. This
is supplied by wrapping each spring
with a layer of felt which is kept in
contact with the convolutions of the
spring by a second and outer spring
winding. Over the felt are strips of
metal which prevent the outer spring
from imbedding itself in the felt and
interfering with the proper action of
the inner spring. The turntable itself
serves as a flywheel.
The filter used with the drive for
the sound sprocket is similar in function but differs in having hydraulic
rather than frietional damping.
To prevent mechanical vibration
from being transmitted to the disc reproducer, cushioning is provided between the pivot of the reproducer arm
and the bracket that supports it. As
an additional precaution the entire
turntable assembly is mounted on a
A record clamp is
soft rubber pad.
provided also to prevent the record
from slipping on the turntable and
The
thus destroying synchronism.
clamp is self -locking but is readily released by lifting a small latch.
Of the two vertical drives, geared
to the motor shaft in the main drive
gear unit, the front one shown in Fig.
2 is connected through two universal
joints and a telescoping shaft to the

—

—

ule.

Accurate synchronism between the
picture and the film or disc record is
essential to successful sound pictures
and steadiness of motion of the sound
film or disc is also required.
Vibration must be eliminated.
To fulfill
these requirements all the gears are
made to great accuracy, and the drives
for the disc and the sound sprocket

have

flexible couplings

and mechanical

filters.

The

filter

for the disc drive,

shown

in Fig. 3, consists essentially of a flywheel connected by springs to the driv-

ing gear.

From the operating side of
the new machine all the principal

To avoid surges

in the filter

Fig. 1.

elements but the drive

may

be seen.

1

Bell

1928,

Laboratories
page 101.

Record,

November,

Fig. 3. The mechanical filter in the
disc drive is mounted directly beneath the disc itself.
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Fig. 5 and from the views
and 6.
Light from the concentrated filament
source is focused by a condensing lens
on a narrow slit as shown in Fig. 7.
An image of this slit is then focused
on the film by a high quality objective
lens, and light passing through the
sound track on the film falls on the

diagram of
of Figs. 4

photoelectric cell.
When polarized by a proper voltage,
the current output of the photoelectric
cell is proportional to the light falling
upon it. The cell circuit is inherently

impedance and small energy
output so that it is very necessary to
guard against local electrical interference. To accomplish this a vacuum
tube amplifier is mounted on the machine as closely as possible to the cell.
The amplifier serves the double purpose of increasing the energy level and
making the energy available across a
of high

Fig.

4.

The

course

the

of

film

through the machine may be seen
from this photo which shows also
the concentrated light source and
the lens assembly.

A

separate gear
coupling is provided at the upper end
for each type of head used. The other
vertical shaft is connected by a selfaligning shaft to a set of gears that
drives the sound sprocket which pulls
the film through the sound reproducing
projector

head.

low impedance

circuit.

The vacuum

are mounted on a spring-suspended platform to prevent vibration
from causing noise in the output cirtubes

cuit.

through a chain and sprocket drive to
the film take-up mechanism. This consists of a shaft, on which the film reel
is mounted driven through a frictionA hold-back
disc
type of clutch.
sprocket mechanism, which serves to
prevent any uneven pull of the film
take-up mechanism from affecting the
uniform velocity of the film as it passes
the lens system, is also connected to
this drive.
It is mounted in the lower
film reel housing, as
Fig. 4.

may

A

The sound-film reproducing unit consists of a sprocket for pulling the film

at a uniform velocity past an aperture
plate, an exciting lamp, a lens system,
and a photoelectric cell. The general

arrangement

may

be

seen

from the

4LITSSSg:»l!SiWI0ExA'uONG

^r
Fig. 7. The optical system is simple
in detail but very accurate in ad-

justment.

TELEVISION

is

something quite

from the usual sound
broadcasting.
Both arts may
be based on the same broad
different

be seen in

Mounted on top of the film magazine casting is a pivoted bracket carrying the sound-film reproducing unit, to
which is fastened the projector head.
The same bracket also mounts the
projector arc lamp. It is pivoted about
the center of the sound sprocket and
may be tilted from the horizontal to
40° below.
jack screw is provided,
and adjustment at any angle is obtained by means of a hand wheel.

the difference in width of the picture
on the silent- and sound-picture films.
Advantage has been taken of all recent
improvements and experience so that
the new Western Electric reproducing

RADIO EYE HARDER TO FOOL
THAN THE RADIO EAR

connected

is

5. Details of the
sound-film
reproducing unit are here shown.

Fig.

machine embodies the latest improvements in sound-picture projectors.

unit.

The horizontal shaft

PHOTOELECTRIC
CELl

Fig. 6.

To avoid

local electrical dis-

turbances the amplifier is mounted
directlv beneath the photoelectric
cell.
Their relative position is here
plainly seen.

Due

to the addition of several fly-

wheels and various mechanisms to the
regular projector mechanism, a longer
time than unual is required for the machine to come to rest after the power
is shut off.
This is objectionable at
times of film breakage, and to correct
it a brake has been provided controlled
by a foot pedal shown in Figs. 1 and 6.
Depression of this pedal first shuts off
the power and then applies a brake to
the motor flywheel.
The machine is
restarted by lifting the brake pedal,
which first releases the brake and then
closes the motor switch.
Many special features have been provided in addition, such as adjustable
legs, allowing a variation of ten inches
in height, and a mechanism for shifting the projector a small amount in
the horizontal plane to compensate for

radio essentials, but in practice many
differences are encountered.
For one
thing, it is far easier to fool the radio
ear, with just an approximation of
music and speech, than it is to fool the
radio eye or television broadcasting,
with incorrect pictorial values.
The engineers of the Jenkins Television Corporation in the Jersey City
laboratories have found the practical
problems of television far more difficult than were at first anticipated.
In the pick-up of images, for instance,
the usual sound broadcasting practice
was followed, working with the equipment in the open laboratory. However,
many inductive interferences
the
picked up by the delicate equipment

and exposed conductors soon convinced
the engineers that they had to work in
grounded copper mesh cages and with
thoroughly shielded apparatus and conAgain, the finest resistanceamplifiers employed for socalled distortionless amplification in
sound and laboratory practice, were
found inadequate for the extraordinary
Special
requirements of television.
Still
amplifiers had to be developed.
ductors.

coupled

again, the first film pickup machines,
utilizing simple scanning discs, proved

have an angular movement in
to
scanning the film frames, due to the arc
traveled by the scanning holes, together
with the steady downward movement
Therefore,
of the film image itself.
new and improved scanning methods
had to be developed.
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How and Why the

Fader

Technical Data on the Design, Characteristics and Application of
Typical Faders

By

W

Horatio

.

Lamson*

WE

assume that all of our
readers are familiar with the
effective motion-picture technique, the fade-out, whereby
the close of a scene is dissolved byrestricting the field of view towards
the center of the picture frame, and,
at the same time, reducing the intensity of illumination. This is usually
accomplished in the studio by slowly
closing one or two iris shutters while
the camera is in operation, or the
fade-out may be produced in the projection booth by the manipulation of
an iris shutter on the projector. With
the advent of synchronous and nonsynchronous sound accompaniment for
motion pictures, the need arose for an
analogous acoustical fading-out device,
the fader.

Fig. 3. Circuit arrangement used
when a transformer is interposed
between the pickup and the amplifier

poses the fader is built in the form of
a two-sided or bilateral attenuator.
We propose to discuss the relative
merits of various types of faders.

Voltage Divider Type

1

The purpose of this instrument is
twofold. The acoustical condition of a
theatre,
tectural

due

to

its

dimensions, archi-

and especially the

features,

The simplest scheme is shown in
Fig. 2, Pi and P represent two pick2

ups (for film or disc tracks), and s
a movable contact which slides along

is

FJl

»

..

1

—

..

ii

..

vvw

the resistances R and connects to the
grid of an amplifier tube.
Here, because the tube draws no energy, the
fader operates as a simple voltage
divider having a total resistance of
2R. The load R in which each pickup
is terminated should have a value approximating the impedance of the
pickup if it is desired to match
impedances.

1

ii

R5
h

F

Fig. 2. Circuit of the simplest
of fader.

form

The adjustable resistance in all of
these faders may be constructed in one
as a continuously-adof two forms
justable slide-wire or as a step-by-step
attenuator in which a contact-stud
type of switch adjusts the attenuation
in predetermined discrete increments
:

size of the audience, varies

considerably from time to time, so that the
fader serves first of all as a convenient means for controlling the volume level of the reproduced sound in
order to achieve the most natural and
pleasing results. The proper monitoring of a sound presentation to meet
the
existing
conditions
contributes
greatly to the success of the program.

any desired calibration scale,
which, however, is usually made uniform in decibels. The slide-wire type
may likewise have a scale calibrated
uniformly in decibels if the form upon
which the wire is wound be cut in the
proper shape.
The calibration of the arrangement
shown in Fig. 2 is simple, since no
power is drawn from the output. If r
be the resistance between s and the
filament, then the number N of decibels attenuation for any particular
scale position of s is given by
to give

# = 20

r

log—.

It is often desirable to interpose a
transformer between the pickup and
the amplifier. In this case the fader

arrangement shown in Fig. 3 might
be used. Here the values of R should
be quite large so that the currents
drawn from the secondary coils of the
transformers Ti and T 2 will not be of
sufficient magnitude to injure their
frequency-response characteristics. The
calibration equation is, of course, the
same as that for the arrangement of

Fig.

2.

Current Attenuator

The faders function

in both Figs. 2

and 3 purely as voltage dividers. When
these methods are used, it is highly
desirable that the fader be made an
integral part of the amplifier so that
the lead connecting s to the grid of the
tube may be shielded and kept as
short as possible. Such a procedure is
feasible in non-synchronized
equipment, but it is not so desirable with

The fader also provides for reducing
the output of an expiring film or disc
sound track to zero and subsequently
building up the level of the new sound
track to the proper value. An abrupt
change between the sound tracks at
full volume levels gives rise to undesirable transients in the electrical systems. By the use of the fader the
change from one to the other can be
made in such small steps that it is
not perceived by the audience, and
transients are minimized even though
the transfer is made as quickly as
possible.
To accomplish these pur*

Engineering

Dept.,

General

Radio

Company.
Horatio W. Lamson, "How and Why the
Talkies," General Radio Experimenter, III,
December, 1928 and January, 1929, and
Projection Engineering, Sept., 1929.

(1)

R

1

Fig. 1. At the left is the fader proper: at the right is the "dummy"
or auxiliary control. In practice the two are mechanically coupled.
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usually provided with fifteen steps on
each side which are calibrated to give
about three decibels attenuation each.
They may, of course, be designed to
have any desired impedance and attenuation, but, in order to minimize inductive interference in these circuits
which are connected to the input of a
powerful amplifier3 the impedance
should be kept as low as possible.
Thus, the very high impedance photoelectric cell is connected to an amplifier
located adjacent to the cell. The signal
from this amplifier, which has a low
internal output impedance, is subsequently fed into the fader at approximately the same energy level obtained
directly from the disc pickup.

Fig. 7. Schematic diagram for a fader like that shown in Figs.
1 and S. The connections for the selector switch are not shown.

synchronized apparatus where it is
more convenient to have the fader in
the form of a separate unit at a distance from the amplifier and adjacent
the operators standing beside the
projection machines. This service requirement may be met by making the
fader operate not as a voltage divider
but as a current attenuator.
to

The method of Fig. 4 suggests itself.
This is an L-type network in which
both the series and shunt arms are adjustable in such a manner that their
sum remains constant and equal to R.
Such an arrangement is, however, unFirst, the
desirable for two reasons.
matching of the pickup and load im-

plus the shunt

arm

r remains constant.

If the adjustable series or compensating arm C be located, as shown, on the
side toward the pickup, it is possible

by proper design to maintain the impedance into which the pickup works
at a constant value. This is the most
important matching requirement. The
impedance looking back from the load
will vary between R and some mini-

mum

value, but this is relatively un-

pedances in both directions is poor,
and, second, the output circuit being
largely inductive, the attenuation for
a given setting of the fader is a funcThe resulting
tion of the frequency.
suppression of the higher harmonics

causes distortion.

These

difficulties

may, of course, be

largely overcome by employing a fader
which consists of an adjustable H- or
T-type network after the manner
shown (for a T-type) in Fig 5 which
requires three sliding contacts. To increase the attenuation the two resistances Xi are increased, and, simultaneously, the resistance Yi is deThis ideal network requires
creased.

a complicated and expensive switching
mechanism which represents, for talking pictures, a greater refinement than
is warranted in practice.

Compensated Fader
step toward obtaining an
economical design without noticeably
sacrificing quality is shown in the compensated fader of Fig. 6 in which a
compensating resistance C is adjusted
in synchronism with R. This gives us
an adjustable T-type network in which
the total resistance of one series arm

The

first

Use of "Pads"
In

order

variations

and output
occasionally
fixed

to

minimize

impedance

to match unlike input
circuit impedances, it is

or

the

networks

practice

or

to

install

pads before and
Such pads neces-

after the fader.
sarily introduce a certain

amount of
attenuation which must be compensated for by an increase in the overall gain of the amplifying system.
For convenience of the operators the
fader is usually installed near one
projector; and a dummy control unit,
carrying a duplicate scale, is mounted
beside the other, the dummy and the
fader being joined by appropriate
shafting. In certain installations auxiliary change-over switching mechanisms are placed in the dummy control
unit.

Circuit diagram of an adjustable T-type fader network.

Fig. 5.

important.
To increase the attenuation the sliding contacts are moved so
The
as to reduce r and increase G.
calibration of such a fader presents
too lengthy a problem for analysis
here.
It has been found in practice that
the fader shown in Fig. 6 may be
further simplified and still give sufficiently correct impedance relations to
prevent introducing noticeable distortion. This is accomplished by giving G
a fixed value of the proper amount.
We now have a T-type network in
which one series arm C is held constant, while the other series arm and
the shunt arm are varied in such a
manner that their sum remains conThis network
stant and equal to R.
gives the correct impedance looking out
from the pickup at only one setting
which in practice is chosen at approximately two-thirds of the full volume

In designing the various mechanical
features of the fader, it should be
borne in mind that motion picture
theatres are scattered far and wide
over the land and that a large majority
of them do not have immediate access to a trained technician. Unlike a
vacuum tube or a photoelectric cell,
a defective fader cannot be replaced
or repaired in a moment's time.
A
failure of this device would seriously
interrupt a program schedule.
It is, therefore, of paramount importance that, in conjunction with
the amplifiers and associated equip-'
ment, the fader be rugged in construction and as free from service troubles
as good design, workmanship, and materials
can insure. The containing
cabinet
and switching mechanism
should be ruggedly built and rigidly
mounted so that they will withstand
an indefinite amount of ordinary
handling.
2

level.

Op.

cit.

Fig.

6.

The schematic diagram for a fader
arranged for economy of resistance
units and having fixed compensation
adjustment
step-by-step
a
attenuation is shown in Fig. 7.

and

of

Selector Switch
Faders for synchronized equipment

Fig. 4. Circuit of an L-type network.

frequently carry a selector switch (not
shown in Fig. 7) for shifting the
pickup terminals from the film to the
Such faders are
disc sound track.

Circuit

of

a

simple type

compensated fader.

Page 19

Projection Engineering, October, 1929

It has been found that a properly
designed step-by-step contact switch is

Mechanical Coupling
If a

dummy

control be used, there

quieter and

more

reliable in its elec-

must be no appreciable backlash between the dials of the dummy and mas-

trical operation

Early types of faders made
use of a rack and pinion drive between
the units.
This was soon found to
be unsatisfactory and was superseded
by bevel gears and shafting equipped
with universal joints to relieve in-

Care must be taken, however, in the
proper choice of materials for the contact studs and brushes in order to obtain a combination which shall be free
from oxidation which might introduce

accuracies in the mounting alignment.

current

A

after enormous amplification, would
introduce, especially at high volume
levels, a disagreeable scratchin'r noise
in the loudspeakers whenever the fader

than the ordinary form

of continuously-variable slide wire.

ter units.

'

recent design, introduced, and illustrated in Figs. 1 and 8, eliminates the
need for bevel gears and requires only
straight shafting and universal joints
between the dials of the master fader

and the

dummy

erratic

Fig.

S.

shown

Another view of the fader
Fig. 1, showing connec-

in

panel and selector switch for
changing from film to disc track.

tion

control.

Characteristics of

was

contact resistances.
variations produced

manipulated

or

Minute
thereby,

subjected

to

jarring.

Peck Amplifiers

Technical Data on Transformer-, Resistance- and Impedance-Coupled,
Photoelectric Cell Amplifiers

By

THERE

seems to be an endless
debate
over
the
merits
of
sound-on-film
and
sound-ondisc, as to which is the best.
Both have their advantages as well
as their, disadvantages, and to give
a resume of both systems would
wind you up just about where
you started. But this much can be
said in favor of sound-on-film since it
is the youngest of the two, naturally
it has not reached the state of perfection that sound-on-disc has.
It can be said that sound-on-disc has
just about reached as high a state of
perfection as possible and when there
has been applied to sound-on-film as
much engineering ingenuity as there
has been on the former, it stands to
reason that this system will be by far
the
most
acceptable,
unless
its
progress is retarded for commercial
;

reasons.
One of the big drawbacks to soundon-film is that the electrical energy
output of the photoelectric cell is so
weak that additional amplification is
required to bring it up to the same
level of the electrical pickup.
This
additional amplifier is the big bug-aboo of the system, as the greatest care
must be used in its construction to
overcome such things as microphonic
noises, audio feedback or oscillation
and the picking up of strays.
However, due to good engineering,
most of these problems have been
overcome and the peck or head amplifier will deliver to the main amplifier,
a fair duplicate of the input sound
wave, free from most of the microphonic noises, oscillations and strays.
Although there is room for considerable improvement in this amplifier,
it does not present any great problems, and if a true sound wave is delivered to its input from the output of
*

General Manager, Projectionist

Institute.

Sound

F. A. Jewell*

the photoelectric cell, this
sound reproduction, even in
state of development, will
perior to the sound-on-disc

system of
present
be far suits

method.

Peck Amplifier Coupling
But right here is the "nigger in the
wood pile," so to speak the method of

—

coupling that is used to deliver the
output of the photoelectric cell to the
grid of the first tube in the peck
amplifier. The method of converting
the sound waves on the film into light
waves, that are impinged on the photoelectric cell, may be perfect as well as
the peck amplifier and the rest of the
amplifying system, but the quality of
reproduction in sound from the loudspeakers will be no better than what
this coupling is capable of transferring.

In the author's estimation, this
should be termed "the heart of the
entire system," and due to its apparent
insignificance, there has not been as
much engineering applied to it as it
deserves.

There are two generally accepted
methods of coupling which are used
between the output of the photoelectric
cell and the peck amplifier, i.e., transformer coupling, as shown in Fig. 1
and resistance coupling, as shown in
Fig. 2.
Both of these methods have
their advantages as well as their disadvantages, which will be cited here;
and then another method will be described which has proven by test to

problem of designing a transformer
with a primary impedance of a tremendously high value. When you design a transformer of this type that
will have sufficient reactance to reproduce with true fidelity the lower or
base notes, the distributed capacity of
the windings, as shown by dotted lines
in Fig. 1, will have a very low cut-off
on the higher frequencies, short-circuiting these high frequencies to the
ground so you have your choice of
cutting off the higher frequencies in
favor of the low or the favoring of
the low to the high, as it is almost
physically
impossible
design
to
a
transformer with a straight-line char;

curve, from 60 to 5,000
at the impedance of approximately a million ohms.
acteristic
cycles,

However,

without
advantage is the
high ratio step-down of the transformer which lowers the impedance of
the output, which is generally located
near the photoelectric cell and transferring its energy through a low impedance circuit to the peck amplifier,
which is generally located from two to
three feet from the head of the maThis low impedance circuit
chine.
from the photoelectric cell to the peck
merits.

Its

this system is not

chief

be the superior of the two, as it overcomes most of the disadvantages of
both these systems.

Transformer Coupling
The

thing to take into considdescribing the circuit of
transformer coupling, as shown in
Fig. 1, is that the impedance of the
photoelectric cell is in the vicinity of
This involves the
a million ohms.
eration

first

in

Circuit diagram of a transformercoupled photoelectric cell amplifier.
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cies a decided over-excentuation,

,

PHOTOELECTRIC CELL

which

base,

making the

be a pleasing effect to some on
music, but will totally ruin the effect
of speech and voice.

with

all

may

Fig. 3 shows a combination of impedance and resistance coupling. This
circuit is very similar to the straight

Circuit

diagram

FIG.2
of

coupled photoelectric

a

resistanceamplifier.

cell

amplifier has the advantage of not
picking up strays. Furthermore, it can
carry to the peck amplifier the output
of the photoelectric cell through a
shielded cable without losing very
much of its energy at high frequencies
despite the capacity effect between the
high potential lead and the shield
which is, of course, grounded. Point
"x," Fig. 1, indicates this low potential lead which is passed again into a
step-up transformer which is located
in the peck amplifier and coupled to
the grid circuit of the first tube.

Frequency Characteristic Curves
The chart of Fig. 4 indicates the
theoretical energy transfer from the
photoelectric cell to the peck amplifier using the circuit of Fig. 3.
Curve
No. 1 indicates the resistance of R-l
set at approximately 100,000 ohms. It
will be noted that there is a decided
cutoff
beginning
at
approximately
1,000 cycles and dropping to zero just
below the 500-cycle point. Then as the
distributed capacity of the windings
of the choke begins to come into play,
at approximately 4,000 cycles, another
cutoff takes place. Inasmuch as the
frequencies of voice and speech lie
within this band, this value of setting
is the most acceptable, as the hiss of
the
photoelectric
cell,
which lies

resistance coupling as shown in Fig. 2,
the only additions being a variable resistance in series with a choke coil
that is in shunt with the grid circuit
of the first tube of the peck amplifier.
This variable resistance, indicated as
R-l, and choke coil, Li have the ability
to overcome most of the disadvantages
of both resistance and transformer
coupling, the reason being that as resistance R-l is of low value not exceeding 500,000 ohms it will not
cause rectification of the audio frequencies that are transferred to it
from the output of the photoelectric

—

and sharp

;

Impedance and Resistance Coupling

HimiiiiiiM

voice clear

the "s's" clearly defined. General practice indicates that for music,
the best value is approximately 250,000
ohms for speech and voice, from
50,000 to 100,000 ohms.

—

cell.

This resistance also has a tendency
block the high frequencies before
they reach the choke coil which would
normally be short-circuited by the distributed capacity of the winding. This
to

within a high-frequency range above
4,000, is practically short-circuited

and

objectionable base noises are also
eliminated, due to the cutoff at approximately 500 cycles.

Resistance Coupling
shows the general method

first tube in the
grid leak of from

Curve No. 2 indicates resistance
value of R-l at about 250,000 ohms.
This shows that most of the base is
included and that as the distributed
capacity of the choke now becomes
negligible, this allows the reproduction of the overtones and harmonics
of high-pitched
instruments,
which
naturally gives a very pleasing effect
for music.

to
ten megohms is shunted
across this grid and ground-circuited
to allow the positive charge that collects on the grid of the tube to leak off
to the ground.

Curve No. 3 indicates the energy
transferred with the variable resistance completely cut out which shows
that the band of audio frequencies
have been narrowed considerably.

Fig.

2

that

is used in resistance coupling.
General practice requires the use of
approximately one-megohm grid leak
in the high potential lead of the photoelectric cell. This resistance forces
the energy through a fixed condenser

to

the grid of the

peck amplifier.

A

three-

The two

disadvantages of
this type of coupling are, due to the
necessity of using a grid leak of such
high value in the grid circuit of the
first
tube,
rectification
takes place
distorting the true sound-wave output
of the photoelectric cell and as there
are no means employed to lower the
impedance, the energy transfer from
the photoelectric cell to the peck amplifier is through a circuit of high
impedance. This lead must be shielded
to prevent picking up strays and the
capacity effect between the high poten-

diagram of a combination
resistance-impedance coupled pho-

Circuit

toelectric

serious

tial lead and the shield, which is, of
course, grounded, has a tendency to
short-circuit the higher frequencies

which has the effect of making the
quality of reproduction mushy or apparently behind^ a veil. Also, most of
the overtones and harmonics which lie
in the high-frequency range are practically all short-circuited by this capacity effect which is indicated by the
dotted lines in Fig. 2.

The other serious disadvantage of
this type of coupling is in the recognized fact that in film recording there
an over-excentuation of base, and
as resistance coupling is well known to
favor the lower or base frequencies,
this gives the base of lower frequen-

cell

amplifier.

these three curves, we
that if all the resistance is cut
out, leaving only the a-c. reactance of
the choke coil, which is of 50 henrys
value, the resistance at 1,000 cycles is
only 300,000 ohms, or about one-third
of the impedance of the photoelectric
cell.
At 100 cycles, the resistance
would be cut to 30,000 ohms and naturally this condition would short-circuit
practically all of the lower or base
notes, making it useless for faithful
reproduction of both music and voice.

Analyzing

find

choke coil, which is of approximately
50 henrys value, will suppress practically all the higher frequencies and
with the addition of the extra resistance of R-l, will suppress the lower
frequencies, and inasmuch as the resistance is in series between the choke
and the grid, the distributed capacity
of the choke becomes negligible.
Another very decided advantage of
this circuit is that if more base is desired for music, more resistance can be
cut in, by increasing the value of R-l.
Then when faithful reprodiiction of
speech and voice is required, the value
of this resistance can be lowered,
eliminating the over-excentuation of

At about 3500 cycles the distributed capacity of the windings of the
choke begins to take effect by shortcircuiting the high frequencies to the
ground. As all of the overtones and

N2.2 250,0( )0 OHN/
Theoretical

sponse

re-

curves

obtai na ble

through the use
of the coupling
a r r a ngement
shown in Fig. 3.

/

\N
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—Jt—
1

1
1
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harmonics of both voice and music lie
in the high-frequency range, as well as

some

of the fundamental frequencies,
these are lost also. This condition is
indicated by curve No. 3.
For the reproduction of voice and
speech, which are within the band of
500 to 4,000 cycles, we find that by
adding 100,000 ohms resistance to the
reactance of the choke coil, this curve
will be broadened as indicated by
curve No. 1 of Fig. 4 which will include this band of frequencies, and at
the same time eliminate the back-

ground of base which has a tendency
to

the voice d rummy

make

some

;

also

as

of the distributed capacity of the

winding

is

still

taking

the photoelectric
eliminated.

cell

effect,

hiss

most of
will

be

For the faithful reproduction of
music, the value of the resistance is
increased to 250,000 ohms which will
broaden the curve still more as indicated by curve No. 2. This seems to
be of about the right value
for the
best reproduction of music for the
average recording.

Manual Pitch Control
However, as

all

Reducing Capacity Effect of Shield
"With the combination of impedance
and resistance coupling, as shown in
the circuit of Fig. 3, the same condiexist

as in the straight resist-

ance coupling, shown in Fig. 2, i.e.,
the capacity between the high potenlead and the shield.

tial

Most

From

and impedance has now been in use
a number of theatres for several
months and has proven its merits.
in

of this

General Report of the
Extracts

capacity effect can be eliminated by
placing the peck amplifier as close to
the head of the projector as possible
without actually being attached to it.
It has been proven that it is bad practice to actually fasten the peck amplifier to the projector as the vibrating
of the latter will set up microphonic
noises in the amplifier which are practically impossible to eliminate.
This high potential lead should be
separated from other leads that run
to the head of the projector and placed
in a separate shield.
A piece of
copper tubing of about one-half inch
in diameter makes an ideal shield for
this lead.
As the wire does not have
to be any larger than No. 30 B & S
gauge, the spacing between the wire
and the shield is great enough to make
the capacity practically negligible.
After the wire is placed in the
tubing, the tubing should be filled
with some kind of insulating compound to eliminate vibration.
The circuit combining resistance

recordings are not
of the same pitch, some being high
pitched and others low, the value of
this resistance can be adjusted to suit
the individual requirement. This is a
valuable asset and most of the commercial sound installations have in
the main amplifier some method of
controlling the pitch, but if the damage has been done at its source before
it ever
gets to the main amplifier,
there cannot be much done about it.
This variable resistor can be conveniently located on the peck amplifier
with different markings etched on it
to show the resistance values, and instant changes can be made by the
operator in changing from speech to
music with little or no trouble.

tions
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S.

M.

P. E.

a Report of the Activities of the Society of Motion

Picture Engineers by L. C. Porter, the President
the past
months
DURING
our Committee Chairmen have
six

worked hard and faithfully.
They have initiated and are
carrying out some interesting things.

The Studio Lighting Committee,

for

example, reports as follows
"The Committee on Studio Lighting has so far been able to do only
fundamental planning for what we
hope will eventually result in something like a manual which will be
of very practical value to the lighting
departments of the various
:

studios.

"The first step along this line will
be a bibliography of articles which
have appeared in the Society's
Transactions and also in
other
magazines, such as the Transactions
of
the Illuminating
Engineering
Society, on studio lighting and the
characteristics
of
light
sources.
From this either entire articles or
abstracts of the essential particulars in each article will be put
together, so that they may be readily
accessible and useful."

The Journal Committee reports that
they unanimously favor the publication of a technical journal in place of

our present Transactions.
They are
busy securing detail data on costs, and
ways and means of doing this.
The Publicity Committee puts in a
plea for the publication of more
S.M.P.E. material in the trade papers,
more support from the theatre owning

*From The

S.

M.

P. E. Bulletin.

interests,

and more co-operation from

members in general.
The Standards and Nomenclature
Committee has some new propositions
They
to consider for standardization.
also recommend changing our present
method of adopting standards by vote
the Society's

at our conventions to vote by letter
after
propositions are presented and discussed at the conventions, and published in our Transac-

ballot,

tions.

The work of the Membership Committee speaks for itself. The fact that
we now have well over 600 members
evidence of hard, efficient
is mute
plugging. In connection with the work
of this committee, the Board has given
most careful consideration to the advisability of extended foreign expansion.

This seems to be closely tied

up with

the question of the publication
After about two hours
of a journal.
discussion of the matter at the last
Board meeting, the following resolution

was passed
"The Membership Committee be

instructed to temporarily curtail
activity in all foreign countries until
such time as the question of the
publication of a journal is definitely
settled."

The Board of Governors in a strenuous 12-hour session on July 26th, considered the above reports at length.
Other matters of minor importance
which the Board has discussed are
(1) The advisability of presenting an
medal for meritorious
annual
work in the motion picture field.

Changes in our present letterheads.
(3) Definition of "Foreign residence."
(4) Revision of Qualifications for Associate Membership.
(2)

(5)

(6)

Honorary Memberships.
Distribution of "Aims and Ac-

complishments" booklet.
(7) Possibility of holding
tion in London.
Our Pacific Coast Section
active and is proposing a
joint meetings with various
tion picture organizations.

The S.M.P.E.,

a convencontinues
series of
other mo-

This

is

Sections and
members, should be co-operators.
The London Section is growing
steadily and holding almost monthly
meetings which, from the reports received, are quite successful.
It is to be hoped that each of these
Sections will be well represented at
future conventions, and that they will
contribute freely
to
the
Society's
Transactions.
It is my firm conviction that we
have grown to the point where it becomes urgent that we have a perfine!

manent
paid

office,

officer

and
to

its

at least one full time
much of the

conduct

The burden is beSociety's business.
coming too great to be carried in addition to a man's regular business,
even though divided among as many
To meet these
men as practical.
changing conditions will require quite
some changes in the Society's conduct,

We

are
particularly in its finance.
facing a turning point, as it were, in
our history.

3

)

:
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Considerations in the Design of Audio-

Frequency Apparatus
Output and High-Ratio Transformers

By C. H. W. Nason
PART

THE

logical

velopment

trend in

radio de-

always

is

I

toward

the ideal in theoretically disThe design
associated units.
of an audio-frequency amplifier, save
for specific services

where narrow

fre-_

quency bands are to be employed, is
therefore undertaken with the view
that the input and load circuits with
their attendant apparatus fulfill the
requirements of the ideal.
For accurate reproduction of speech
and music, an amplifier should have a
to 15,response essentially flat from
1
Practical limita000 cycles or higher.
tions render this impossible, however,
and a response from 50 to 7,000 cycles
may be taken as ideal with present

needs in mind.
If this ideal is to be obtained, it is
essential that the "reproduction factor" or "per cent turn ratio" of the

individual transformer be not less
than 95 per cent as this deviation from
the normal is magnified with the number of stages employed with the number acting as a geometrical factor.
That is; if we have a reproduction
factor of 80 per cent in each stage for
a given frequency, when amplified
through five stages of like character,
the reproduction factor for that fre6
or 32.8
.328,
quency will be .80
per cent. Thus a factor of distortion
quite tolerable in the single stage will
be impossible of use in a multi-stage

=

amplifier.

Besides this distortion of the fre-

quency characteristic, there is also a
"harmonic distortion" due to the loading of the core which will be taken up
under the problem of "core material"
in the second article of this series.
The purpose of this article is to
present the necessary data on the de-

sign of audio-frequency apparatus in a
theoretical treatment, to be followed
by a series of practical design problems in which the design of several
representative transformers, together

with the considerations to be employed
in the design of the complete amplifier,
1

D.

—"Speech

See Fletcher

Van Nostrand

and Hearing"-

Co.

Representative load circuits with low-ratio
will be undertaken.
To this end considerable data on available core materials and standard core laminations
has been collected and put into a form
suitable for design reference.

There are two major types of transformers classified according to design
methods.
High-ratio
transformers,
where the capacitance of the secondary
circuit and the leakage inductances are
of a considerable magnitude and low;

ratio transformers,

where the load in

the secondary circuit may be of appreciable nature and may vary with
frequency, but where the primary inductance and the turns ratio are the
main factors in design.

In designing a transformer with a
pre-determined response curve, the
equations for "per cent turn ratio" resolve themselves into two distinct
series.
The equations employed at the
low frequencies (from the lowest desired frequency up to about one-third
of the range from the low-frequency
end to the high-frequency resonant
point) are along a separate line of
attack from those involved in the calculations over the high frequency
range.

Rp

|

considered

to

include

"tube-to-load,"

and other
types involving a secondary to primary
ratio not much greater than 1 :1, where
the capacitance and leakage resonance
are not consequent.
"tube-to-line,"

:

Fig. 1

.

If

"A"

is

former

E

2

the turns ratio of the trans-

=A

Ei

and the current

in the secondary cir-

cuit is

i2

= —A— u.

The primary

circuit

may

be redrawn

as in Fig. 3 and the transferred load

takes the

form

R

2

=

Rz

"line-to-line"

ratio Ei/E will be equivalent to
the relationship between Zi (the impedance of Li and R 2 paralleled) and
Zo (the impedance of the entire circuit
looking from E). The relation

E

2

17

=A

is

constant

and the

R3
Redrawn

Ei

primary circuit
and Fig. 4, an

e

Fig. 3.

e
L1

i

i

equivalent

i

cuit.

FIG.4

Zi
= ~z7

cir-

In order to obtain the "per cent turn
low frequency, it is necessary to calculate Zi/Z at that frequency and at some mid-range freratio" at a

FIG.

(

+

value of the "reproduction factor" will
be dependent upon

I

R2

=

R t i 2 w Li it
Ei
But R is small as compared with w Li
and may be neglected, ("j" is the vector operator denoting the fact that "i"
lags ninety degrees behind the impressed voltage. This is an imaginary
quantity with an arithmetic value V-l,
and must be cleared according to
standard algebraic practice before any
numeric value may be assigned to the
solution of an equation, w denotes the
"angular velocity" and has a value of
The eddy current and hysteresis
2 t f
losses of the core material have not
been delineated in the figure and will
be neglected.
For all practical purposes we may write

The

The low-ratio transformers may be

9—^/WWWVW-

p—WAAAAAAA/-

At a low frequency

resistance

Output Transformers

transformers.

98
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tor in determining the "per cent turn
ratio" at the low frequencies.

At the high frequencies the problem

The leakage
of a different nature.
inductance of a transformer is a function of the coupling of the two windings and is a result of magnetic lines
is

two windings.

to link the

which
At low frequencies
fail

its effect is of negcharacter, but at the higher
frequencies it becomes a controlling
factor in the design. The coefficient of
leakage (V) bears the following relation to (K), the coefficient of coupling

ligible

K= LiMX U
V
V= — K
2

1

and

L and

Lu in Fig. 5 are numer-

3

ically

L
Representative circuits with transformers functioning at high frequencies.

quency where «Li has become so great

= (R (R

+R

p

x

'

—1

and y

+

j^Li)/(R 2

2

2

+

i" L,)

+

j«Li)

/R» J«Li]

j«Li)

R
pip

=

stated Zi/Zo

= x/y

1

(R p

Fig.

E2/E

8

+ L5

=

L6 )

transformer the dishigh-ratio
tributed capacitances and load capacitances are far from negligible at the
high frequencies, and in working out of
comparatively low impedances the
primary loading (R t ) may be of considerable moment.
In Figs. 8 and 9 are the equivalent
circuits comparable with Figs. 5 and
6 previously considered.
a

2

FIG.7
The equivalent

= Rp+R

2
2

+j.Le

=X

at a mid-range frequency where
is
negligible
in
comparison

=

2

will be

„

1

FIG. 10

2

(wLi being so high as to be inconsider-

Now
L4/A 2

2

We

and

"Li (Rp

RP

2

+

E2)

might more simply consider the

equivalent circuit to be as in Fig. 4

with R 3 representing Rp in parallel
with the transferred load resistance.

Or
Rp R2
Rp -)- R2

_ii^
Rs

+

j^L,

l.+ R?
j

w Li

1

z,/z,

Mt,)°
may

be seen that the primary
inductance (Li) is the controlling facit

-+-

R

2

Ci consists of the distributed capacit-

» Le

ance of the transformer itself in parallel with the tube capacitance which
will be

2

1

=c

c

-f)+c

(g

(g -p)[i

+sf|V

a]

Lc

+R ~V<4
(I)"
:

and Ej/E x 100

is

the "per cent turn

ratio" as before.

Note that Ls is the factor upon
which the characteristic curve depends at the higher frequencies and
that it must be kept low if the highfrequency response is to be mainIn a given design the leakage
inductance may always be reduced by
decreasing the primary inductance with
an attendant loss in the reproduction

RlI

FIG.

of the

low frequencies.

The problem

be taken up, in the second article
of this series involves the mechanical
design methods attendant upon reto

2

Johnson,
"Transmission
Circuits
in Telephonic
Communication."
D. Van Nostrand Co.
See

K.

L3

Rp

tained.

then

Zl/Zo=

j

Rp

Msr&y
O)

—

= CVA

(rationalizing)

=

R3

+

=

Representative resonant circuit.

+

R 2 Rt
R + Rt

C2

x/y

re-

the primary in the sense
R 2 R;/A and the input impedance,
except at the very low frequencies,
to

able).

x/y:

Rp E

Fig. 6.

of

The secondary load has been
ferred

C2

'1

L6 )

before,

p

e

Zi/Zo

=

Rp

R2
E,/E = „
=y
R +„
R

Clearing the "j" term

("line-to-

tube," "tube-to-tube," etc.), lies in the
attendant loads and in the fact that in

(I_3+L 5

s

Rp+R?

Rp

and

the high-ratio transformers

7.

<>

And
«L
(J-3

High-Ratio Transformers
The essential difference between the
transformers already considered and

<*>Li is negligible as
paralleled with the transferred load
at the higher frequencies and the
equivalent circuit may be shown as in

+ R P R2
+ E») Li
i

in the design.

.

production.
At a chosen high frequency

so

1

Zi/Z.

A

essential for the rule

is

2 )
2

2

Also, as before, we will proceed with
B»/E as the criterion for perfect re-

2

±lp +- Xt2

As was

R

2

j«.'L,)/(R,

[R P (R»

V

=
=

an impedance match (R p
Rp/Rj
holds good and must be kept in mind

efficiency,

= hA
Rl
R=A
L

As shown

1

+

Li

= L, V

the relationship

at 1,000 cycles

now
X.

=

In Fig. 6 the load characteristics have
been referred back to the primary in

as to be inconsequent when considered
in parallel with R. Thus:
Zi/Zo at the low frequency,
x

=
y = Zi/Zo

3

L,

dueing L while keeping Li at its
necessary value.
In order to obtain the maximum

L5

1

10

e

Rti

L

Z

<

1

1

I
C2_

p

|
R2?

1

FIG.

S.

Equivalent circuits comparable to
those of Figs. 5 and 6.

:
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By inspection of the formula it will
be seen that for constant values of
R p R t and R 2 the height of the
resonance peak will vary with the sec-

m.i

FIG.
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Now

at the high frequencies we have
negligible and
L 6 and C 2 in
p
series, forming a resonant circuit as
shown in Fig. 10.

R

Li

,

In Fig. 11 are shown in curves of
These are
two audio transformers.

If,

illus-

how-

ing or the leakage inductance can be
held low in the design, the peak will

occur outside the useful range of the
transformer. The height of the peak
is also proportional to R p and to R 2
so that sufficient damping should be
readily available in some form to keep
the peak low.
Beyond the resonance
point, the reactance of the circuit is
capacitative as an analysis of Fig.
10 would show, and the high-frequency
cut-off occurs at the resonance point.

Quite naturally, the

(This is much smaller for a thermionic
voltmeter than for an actual amplifier
tube and false results must be guarded
against in making experimental runs.
A test setup has been designed for this
purpose in which the input capacitances of the test instruments are essentially those of an amplifier tube.)

This

to the end.

—

o
o

o
o

means

ever, the self-capacitance of the wind-

y

yu

self-capacitance.

not good examples of high quality
transformers but are actual runs taken
with a transformer used by a prominent radio manufacturer before and
after a redesign.
This redesign involved an increase in the capacitance
of the secondary circuit and a revision
downward of the leakage inductance.
For an interstage transformer at the
high frequency end, the "per cent turn
ratio" may be considered as

E
E

2

=

V

«.*

C2

(A*

1 X
RP +

O

L C2
c

100

A*

—

R + R )2
t

2

—

l) 2

present in
the inductance of the windings, and, consequently, the over-all performance of
This will be taken
the transformer.
up in the next part of this paper in
line with the study of the present-day
core materials and practical design
methods.
the

primary winding

d-c.

affects
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Television Coming, But as Distinct Unit
Present Status and Future of Television
By D. E. Replogle*

T
i

HAT

television will require dis-

tinct

and new receivers separate

from

the radio broadcast receiving set, is now assured from
the progress being made in laboratory
and other television experiments. The
question is often asked

one station

now on

the air regularly
building a very modern
television studio and transmission apparatus with prospects of being on a
regular schedule later in the Fall. On
is

and another

is

"Is the increased interest in television manifested among experimenters
and broadcasters significant?"
Undoubtedly there is an increased
This has been
interest in television.
particularly noticeable during the last
few weeks, and television demonstrations were a feature of the Annual
Radio World's Fair at Madison Square
Garden and at other radio shows.
For several months, a television

the Pacific Coast, several experimental
have been
operating
on
stations
irregular schedules.

The Federal Radio Commission has
been flooded with requests for licenses
to broadcast experimental television
signals, and several such licenses have
recently been granted, so that at least
three more television broadcasting stations are being planued for this coming Fall and Winter. This looks like
a very formidable array of transmitting stations.

However, it must be understood that
none of these stations has yet put on
the air signals intended to have an
entertainment value. All transmitting
to date is, frankly, experimental, and,
in cases where regular schedules are

transmitter has been broadcasting on a
regular schedule in New York City.
A new station is soon to go on the air
with increased power in Jersey City.
From Pittsburgh, experimental television signals can be received regularly.
Another station has been on the air
on an abbreviated regular schedule
from Washington, D. C, for some time.
In New England, we have one station
which has been on the air intermittently for the past year.
In Chicago,
* Chairman, Television Committee, Radio
Manufacturers' Association, Inc.

Outlined

being maintained, they are for the purpose of solving the difficulties and
problems that must necessarily arise
from regular sustained transmission,
such as the charting of reception zones
in and about the broadcasting stations,
as well as the degree of success that
can be expected in picking up these
signals at a distance.

D. E.

REPLOGLE

Much data has been already secured
along these lines and much further
data looking toward a more complete
solution of the difficulties is expected
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to result

from the research work now

Dating probably last year from the
demonstration of simultaneous sound and sight transmission at
the New York Radio World's Fair,
over wire, there has been a serious
interest in television by a number of
manufacturing and experimental concerns, and the very recent and wonderful demonstrations staged by the Bell
Telephone Laboratories in New York
City in which excellent transmission
successful

of pictures in natural colors was
secured, has added to this serious
interest.
Such results, of course, can

only be achieved with transmitting and
receiving equipment of enormous cost.
It should be and has been to some
extent pointed out that these demonstrations are laboratory possibilities
only at the present time, and, while
wonderful in the results accomplished,
still fall far short of the necessary
commercial development before television can become a source of public
entertainment.

Advanced Knowledge

may

be questioned whether the
be interested in television.
On this score, the literally
thousands of letters received from experimenters by companies who are
known to be active in this field, seems
to be sure proof of very healthy experimental interest at least, and, if
the early growth of radio is kept in
mind, it will be remembered that it
was just the same sort of experimental
interest that preceded the tremendous
popular demand for radio.
One does not need to be a prophet
or son of a prophet to predict the same
sort of growth for television.
In all
probability, the immediate future will
see decided activity among experiIt

would

public

in progress.

of Subject

At the meeting of the Television
Standardization
Committee of the
R. M. A., held in Washington last May,
a most helpful discussion was provoked on some of the outstanding
problems that must be solved before
television can be considered as "commercially here." This meeting, as well
as attempting to recommend standard
practice that would simplify the reception of television signals, proved to be
a meeting ground for the leading television engineers and experimenters in

the industry to exchange ideas and
experiences on problems which were
of mutual interest. It was noted that
in a very healthy way various groups
of experimenters were attacking the
problems in different ways with the
result that our combined knowledge of
the art was greatly furthered by free
and frank exchanges of experiences.
It has been the writer's privilege
to see several demonstrations of tele-

Some have been good and some
have been passable and others, frankly,
have been impossible, and in all systems there have been still unsolved
a number of things which will event-

vision.

ually be essential to the successful
entrance of television as an entertainment in the home.
While the above is a true statement
of facts, it is not a pessimistic outlook
on the future of television because
never before has there been such an
intense concentration of engineering
talent on the subject as has recently
been noted. The very fact that the
problems have been analyzed and
definitely put in form is a real advance, and, while it is impossible to
predict how fast progress can be made
in solving these problems, one would
be very lacking in faith in modern
engineering ability if he could not
become enthusiastic over the ultimate
success of this new art. The element
of time is the only thing that cannot
be definitely estimated.

menters in setting up apparatus to
receive these television signals which
fllllll!lllllllllllllllllllllllllllllllllllllllllllllllll!lllllllllllllllli:i!llllll!ll!llll!IIINi:il!illlli:illlililllli!lli
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T was learned

at the 8.

M.

P. E. Convention, in Toronto, that Hollyioood Studios are producing only 5

pictures —

per cent silent
it
is
estimated, as of January 30th.
that nine thousand theatres are
equipped with sound installations
nearly six thousand projectors have been exported to
seventy countries throughout the
world film exports for the first
six months of 1929 exceed by ten
million feet the figures for the
same period last year laboratories process one and one-half
billion feet of film annually and
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tre attendance is placed at 250
million.

I
=

(From a paper

|

delivered by J.
Crabtree, at the Convention)
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I.

To transmit and

i

constantly be increasing in interest, quantity and quality during the
will

coming year.

Talking Picture Films
of the present trend in
indicates very clearly that
the first means of obtaining subject
matter will be through the use of the
talking picture films. One of the chief
reasons for this is that the subject
matter on films can easily be made of
interest, can be readily handled and
permits simplicity in the transmitter.
Then, too, sound can be taken directly
from the track on the film so that
sound and sight can be easily transmitted simultaneously.
Of course, separate channels on the
air must be utilized for the sight and
sound.
The next step will probably be the
photographing of outdoor scenes, and
by means of a quick developing film
transmitter, put them very shortly on
the air. " Several methods of doing this
are now in process of completion and
give good promise of success.
Following this, the next step seems
logically to be the broadcasting of
television

television

Then, too, for economic and technical
reasons, it has been found best to
place television broadcasting between
the wavelengths of 100 and 150 meters
to which none of the commercial receivers now on the market will adequately tune.

Because of these major reasons and
several others that occur to the engineer, a television receiver must be a
very different receiver in electrical
design from that now being used for
sound broadcast. The one conclusion
that can be drawn from this is that
television will require distinct and new
receivers for its reception and that a
attachment
television
so-called
meaningless and of no use.

Means

Analysis

receive

with any degree of satisfaction, it is necessary to design very
special and costly apparatus. Whereas
broadcasting amplifiers with a frequency range of 50 to 5,000 cycles have
been adequate for sound transmission,
it will be necessary to have amplifiers
with a range of 20 to 50,000 cycles per
This
second for sight transmission.
alone presents a real difficulty.
This makes obvious, however, the
fact that present radio receivers, even
were perif television broadcasting
mitted in the sound broadcast band,
would not be adequate or at all suitsignals,

able for half-tone reception.

|

weekly movie thea-

icorld's

events as they occur directly through
a suitably designed transmitter. This,
however, seems to be much more distant than either of the other two
methods of securing subject matter.
Paralleled with the progress outlined
will be the broadcasting from television
studios, where the sound and sight
of the artists will be transmitted
simultaneously.

is

of Synchronization

Synchronism or the means of maintaining the receiver in electrical step
with the transmitter has, from the
first, presented a very serious problem.
Several methods have been tried, and,
under certain conditions, are very
satisfactory, but there is no simple
method which would be satisfactory
under all conditions yet universally
agreed upon. The result is that the
first television receivers that will be
offered the public, either in kit or
complete form, will probably make use
of the constant frequency of the electric light current over wide metropolitan areas to keep the receiver and
transmitter in electrical synchronism.
As the quality of television transmission and reception increases synchronism by the power house frequency
will,

undoubtedly, become less and less

satisfactory, and there are plans under
way now to provide a universal frequency standard on the air, to which
transmitters and receivers alike can be
tuned in order to hold them in exact

There is no certainty
electrical step.
that this method will be entirely satisfactory, but, at present, it seems to be
the most logical means of securing

the proper results.

.
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The

New Wide

Lack of Standardization on

Film Arrives

Film,

Width a Menace

to

the Industry

By James

WE

were among those invited
the premiere showing of
the new Fox Grandeur Pictures at the Gaiety Theatre
on Broadway recently, and here wish
to go on record with the statement that
William Fox has another winner in
Grandeur Pictures to keep its stable
companion, Movietone, company.
We have had one or two showings of
the wide film on Broadway prior to
the performance at the Gaiety Theatre,
to

R. Cameron, Associate Editor

threatens to throw the whole
motion picture industry into a state of
chaos, unless something is done immediately with respect to standardization
tion,

of the film width.

While Fox Grandeur Pictures are
made on a film 70 millimeters wide,

time a full pro-

are experimenting
with a film that is just a little under
60 millimeters in width. This is the
film developed by Lorenzo Del Biccio,
and the Spoor film used by R.C.A. is
somewhere between these two widths.

gram made up of wide film subjects
was offered the theatre-going public.
The pictures were projected onto a

Fox, through Cortland Smith, has
gone on record as stating that they do
not intend changing the width of their

convex screen that measured 35 by 17%
feet, the width of the proscenium arch
at the Gaiety, and we understand that
the screen being built for use with
Grandeur Pictures in the Roxy Theatre

film, and that after years of experimenting they are convinced that 70
millimeters is the best width for their

but this was the

will

first

that stage opening.

fill

William Fox is using a film just
twice the width of the motion picture
film used as standard today.
An announcement sent out by the Fox Corporation says
"The development of
the Grandeur system has been an inevitable result of the revolution which
Fox Movietone brought to the motion
:

picture

business.

The new type

of

motion picture entertainment which
came with sound demanded equal improvement in visual reproduction;
Grandeur Pictures do for vision what
Fox Movietone does for sound."

New

Lense Employed

The principle of Grandeur Pictures is
not that of magnification. The Grandeur camera is equipped with a new
type of lens which records an image of
much greater scope in width and depth
than has ever before been achieved,
The
using film 70 millimeters wide.
resultant print of a finished Grandeur
Picture, likewise twice the present
width, is handled on specially constructed projectors and requires a
screen of unprecedented width. When
projected onto such a screen the pictures reveal not only greater scope but
produce steroscopic

The
tures

first

was

Niagara

effect.

offering of

Grandeur Pic-

number of shots of
This made one of the

a

Falls.

pictures ever projected
the photography was
excellent, and the wide screen allowed
a panorama view of the falls and the
A Fox
rapids that were inspiring.
finest

scenic

onto a screen

;

Grandeur Movietone Newsreel and a
special edition of the Fox Movietone
Follies completed a two and a half hour
program.

Standardization

of

Film

Width

of the new wide film,
*vhile giving the public a new attrac-

The advent

Paramount-Lasky

The Fox Corporation point
purpose.
out that 70 millimeters is the width of
all Eastman film made today before it
is split into ribbons of 35 millimeters,
and the adoption of 70 millimeters as
a standard would make it possible for
Eastman to turn out an immediate
supply of this raw film stock without
having to introduce new machinery or
cutting down from the present manufactured width with the resultant
waste in film stock this would
necessitate.

Paramount-Lasky claim that 70
millimeters is too wide for their purpose and that they prefer a film 56
Evidently, R.C.A.
millimeters wide.
do not agree with either as they have
set a standard of their own.
Of course, there is nothing to hinder
these various organizations from going
ahead and making pictures on any
width film they deem best. But what
about the exhibitor? He has just gotten
over his battle for "interchangeability"
with respect to "sound-picture equipment," and he certainly is going to balk
against his having to install a separate projector for each of these widths,
to take care of the finished products
of each of these producers.
While it is the purpose of Paramount-Lasky to manufacture a special
head that will fit the projectors in use
in the theatres today, the
ration have entered into

Fox Corpoan arrange-

ment with the International Projector
Corporation whereby the later corpo-

—

ration who, by the way, are builders
of the two standard projectors in use
in most theatres today are to build
a special projector for use with
Grandeur Pictures.
While no price has been set on these
new projectors, it is whispered around
that the installation of a single projector will run into tens of thousands
This will mean another
of dollars.
headache for those exhibitors who have
recently installed sound-picture equip-

—

ment, and for which
still paying.

many

of

them are

One rumor has it that the International Projector Corporation will not
sell these projectors outright, but will
lease them to theatres for a period of
ten years at a monthly or yearly fee,
the Fox Corporation cutting in on a
share of this rental fee. Personally,
we believe that both International and
Fox are at present sitting on the fence
waiting to see which way the wind
blows before making any public announcement as to just what they intend
doing regarding the installation of
these new projectors.
It is no secret that the head made
for use with Paramount's Magnafilm
was not satisfactory. During the
special showing of "You're in the Army
Now" at the Rivoli Theatre, on Broadway, last July, it was noticed that the
screen image was very much blurred,
most of the characters in the picture
being unrecognizable. Various excuses
were offered by the Paramount crowd
after the showing that the picture
was rushed through the Astoria
Studios that the equipment was new
to the men in the projection room, and
that they did not yet understand it, etc.
Knowing the staff of projectionists that
Harry Rubin has in the Rivoli Theatre,
we personally discount this last state-

—

;

ment
Of

just about 100 per cent.
course, no one doubts that the
producers will eventually get together
on some standard width film. Most of
these same producers were put into the
red ink for much more than they would
like to admit, just because they did not

together a year or two ago on
sound-picture equipment matters, and
this fact is still fresh in their minds.
However, if it is true that ParamountLasky and the Fox Corporation already
have several hundreds of projectors
and projector heads in the course of
construction, and each of these concerns is building these machines for
a different width film, then it is a
simple matter of reasoning to suppose
that one or the other is going to have
a number of useless machines on its
hands just as soon as a standard width
get

film is established.

New

Projectors Costly to
Exhibitors

The addition of one or more of
new wide film projectors is going

these

to be
a costly proposition for the exhibitor,
not counting the cost of the projector
itself, which may run from anything

The exhibitor will in many instances have to
have his projection room enlarged to
take care of the space required for this

between $10,000 and $20,000.

new machine, and we understand
(Continued on page 38)

that
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Electromagnetic Sound Pickups
The Design and Interpretation of Pickups and the Reproducing Network,
With a Preface on Mechanical and Electrical Reproducing Systems

By George
is

the

purpose of this article

discuss broadly the subject
ITelectromagnetic
phonograph
to

of
re-

production from disc records, and
more particularly the design and construction problems of the electromagnetic pickup device.

The process of electromagnetic reproduction of sound from disc records
comprises picking the vibrations off of
the surface of the revolving record
with a needle or stylus, transmitting
them to a tiny electric generator, or
pickup, where they are converted into
corresponding electric oscillations, amplifying these oscillations in an audion
amplifier, and reconverting the amplified
oscillations into mechanical or
sound vibrations by means of a reproducer, or loudspeaker.

B. Crouse*

the noise incident to six or eight dancing couples at a house party.
Further, the control of the volume
of sound from a mechanical phonograph is still an unsolved problem.
Two methods have been used. Either
the horn is throttled somewhere in its
length, in which case its acoustic
properties are radically changed, and
always
for
the
worse on small
volumes, or needles of different stiffness are used to secure differences in
volume. This latter method also has
the serious defect of altering the tone
quality as well as the volume unf or;

graphs, in which the vibrations of the
stylus were transmitted directly to an
acoustical diaphragm working into a
horn, and one may reasonably inquire
whether
sufficient
advantages
are
gained with the electrical method to
justify the added complexity and cost
of apparatus.

up or
Fig. 3.

vs.

Electrical

Except where extreme portability of
the apparatus is the prime consideration, the answer to this question is an
unqualified affirmative.

In the first place, in the mechanical
phonograph, the volume of sound obtainable is limited by the amount of
energy which it is possible to abstract
from the groove of the record, without undue wear. Obviously, in the
electrical apparatus, the volume of
sound may be made anything we wish
by suitable amplification, without increasing record wear.
The importance of this feature will
be
immediately apparent in such
applications

the talking movies,
be impossible to fill
the large auditoriums with a mechanical phonograph, but is a simple matter with the electrical device.
The
importance of large available volume
is not so apparent in apparatus designed to be used in the home, until
one has had the experience of trying
to follow the rhythm of the music

where

it

A modern

pickup mounted
on a "tone arm."

Repro-

duction

as

would

the needle forms an important element in the acoustic system
starting at the surface of the record
and terminating at the input of the
horn and it is impossible to design
this acoustical system to remain unWith
altered with different needles.
the electric phonograph, resistance potentiometers are used, which make
possible the control of volume without
the
slightest
distortion,
from the
merest whisper to the maximum capabilities of the apparatus, by the simple
turn of a knob.
In the matter of tone quality, the
electric device has a tremendous advantage, because it can correct the
unavoidable defects in the record.
It is impossible to cut a disc record
with a flat response curve. That is,
both the very high and the very low
frequencies must be relatively reduced
in amplitude.
tunately,

Record Limitations

from a mechanical instrument above

Consider the "lateral cut" record,
the type in most general use. In this
type, the sound is recorded in the form
of a wavy groove, causing the needle

Consulting Engineer, Hardwick-Hindle,
Inc. and Rudiart Laboratories Inc.

point to vibrate at right angles to the
direction of travel of the record sur-

*

through from one groove to another.
The limitation on the amplitude of
the very high frequencies arise from
a somewhat different cause. At the
higher
frequencies,
the
radius
of
curvature of the wave decreases, and
finally becomes so minute that unless
very small amplitudes are used, the
stylus will cut away the sides of the
groove very rapidly. It is, therefore,
necessary to sacrifice amplitude in the
very high register also. In the mechanical phonograph it is difficult, if
not impossible, to compensate for
these defects in record construction,
whereas in the electrical apparatus, it
is a simple matter to introduce compensating variations in the response
curve, by suitable design of the pick-

One is struck at the outset with the
complexity of this process and the
apparatus required to carry it into
practice, in contrast with the simplicity of the older mechanical phono-

Mechanical

Given a diameter of record, rate
of revolution and time of playing, it
will be apparent that a certain total
number of grooves will be required,
and that in practice the required conditions will space these grooves very
close together.
Since, for a given
energy, the amplitude of the wave in
the groove will be larger, the lower
the frequency of the note to be reproduced, it is necessary to sacrifice base
cutting
note
avoid
amplitude
to
face.

A

amplifier.

advantage of the elecsystem lies in the fact that
filters may, at the discretion of the
designer, be introduced into the system, whereby the unavoidable surface
noise of the record may be reduced
to a considerable extent, without seriWhile the
ous loss in tone quality.
surface noises cover a wide band of
frequencies,
the most objectionable
portion of the scratch has a frequency
range of somewhere between 4,000 and
Accurate band suppress
5.000 cycles.
sion filters may be introduced to reduce the response at these frequencies.
further

trical

thus be seen that the elec-

It will

phonograph has many and important advantages over the older metric

chanical
devices.
As a practical
matter, the cost to the consumer who
has, or is acquiring, a radio receiver,
is less than the cost of a mechanical
phonograph, since the audio amplifier
and reproducer of a modern receiver
are perfectly adapted for phonograph
amplification and reproduction, and
the only additional elements required
are the pickup and the turntable, both
of which are obtainable at small cost.

Radio and Phonograph

When

radio broadcasting

first

came

into prominence, it was a common
belief that it would completely super-
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cede phonograph reproduction, but it
is now generally realized that the two
devices are complimentary instead of
For the instanmutually exclusive.
taneous transmission of the accounts
of games, and events of timely interof political debates, speeches, etc.,
the radio, of course, has the field to
itself, but for the best reproduction
of music of all kinds, the phonograph
is superior and will probably remain
There are several factors which
so.
contribute to this superiority of the
est,

phonograph.
In the

first

place, electrical

phono-

graph reproducing apparatus operates
directly from the pickup into an audio
amplifier, and the distortion introduced by the radio amplifiers and the
eliminated.

In modern re-

detector

is

ceivers,

which must have a high de-

gree of selectivity because of the large
number of powerful broadcasting stations operating in small areas, the
phenomenon of "sideband cutting" is
usually present in greater or less
degree, with resulting loss of high
frequencies. It must also be admitted
that in nine cases out of ten, a radio
receiver is not properly tuned, so that
sideband cutting will be present, even
though the receiver is perfectly deThe detector is also responssigned.
ible for some distortion, due to the
introduction of second and higher
harmonics.
All sound reproducing means have
an inevitable background of undesirable noise. This background noise in

radio reproduction is due to a great
of factors, among which are
(due to slight
detector tube noise
variations of grid charge), true static
due to atmospheric discharges, noises
due to transients in nearby electrical

number

microphonic noises, carrier
noises (due to slight variations
in the carrier radiation) and many
The phonograph has only one
others.
source of background noise, that due
to irregularities in the surface of the
record. As a result, only on very rare
occasions does radio reproduction approach the phonograph in low volume
of noise background.
Not only is this superfluous sound of
the noise background objectionable in
circuits,

wave

itself,

but where

it

is

large, or vari-

able, it introduces a limitation in the

reproduction which, in the case of
music, is very serious. To explain this
limitation, it will be necessary to digress to discuss the human ear and its
associated mental apparatus. Hearing
is, of all the senses, the most easily
tired.
Whether this is due to fatigue
in the ordinary physiological sense, or
due to boredom on the part of that
section of the mind which is associated with the ear, is uncertain, but
that the fact itself is true, will be

apparent to anyone who recollects his
discomfort when forced to listen to
some monotonous sound or cadence, or
even to one of those unfortunate individuals whose speech is unmodulated and flat. As a result of this
characteristic of hearing, music, to be
pleasing, must be an ever-changing,
ever-contrasting

of
sounds.
contrasts must
take place in every characteristic of
sound.
Not only must the pitch
change, the tone quality change, but
the volume must change as well. This
last point has often been overlooked,
even by musicians.

These

changes

series

and

The value of volume contrasts in
adding to the beauty of music will be
apparent to anyone who has listened
to a dance orchestra playing for a
dance, and the same orchestra playing
the same selections in an auditorium
for concert purposes.
The difference
in the beauty and interest of the
music is amazing. The reason is that
when playing for dancing, the lower
limit to which the volume can be reduced, is limited by the fact that the

sound must be sufficiently loud to be
heard above the noise background of
the dancing, and the possible volume
contrasts are greatly reduced 1 whereas, when playing in a hall, with a
quiet audience, the sound can be reduced almost to a whisper, or may
rise to the maximum of which the
,

instruments are capable.

The

difference between an orchestra
playing for dancing and for concert
is
an almost exact analogy to an
orchestra playing for radio and for
phonograph reproduction. In radio
reproduction,
the -large amount of
background noise which must be allowed for. requires a comparatively

constant volume level, and volume contrast is almost entirely lacking.
In
the phonograph, however, the background noise is small, practically constant and known, so that much larger
contrasts in loudness can be obtained,
with a resultant of greater interest
and beauty in the reproduced music.
Still another factor which makes for
better reproduction from a record lies
in the fact that more time and greater
care can be taken in rehearsing before
recording, than would be practical in
most radio programs. It is well known
that the arrangement of pieces in an
orchestra when playing for a present

The front elevation of a pickup
head.
The different parts are explained In the accompanying text.

X

A

condition that can be rectified somethe super-amplification of reproduced music.

what by

The

side

elevation

shown
audience
required

in

of the
Fig. 1.

quite different
for reproduction,

is

pickup

from that
and the

arrangement is a matter of
experimentation in every individual
Radio programs, which must be
case.
new every week and must be rehearsed in studios which are greatly
obviously
cannot
be
in
demand,
brought to the state of perfection
which is practical in the case of
record making. It is also obvious that
mistakes in the rendition cannot be
2
reproduction
radio
corrected
in
whereas, this is always done in the
case of the phonograph.
For these reasons, for one who desides the highest quality in musical
reproduction, it will be apparent that
the phonograph offers many advantages over the radio.
In the electric phonograph, the
problems of design of the amplifier
and loudspeaker are no different than
in the design of the same apparatus
In fact the
for radio reproduction.
same apparatus is used interchangeably for both.
Since both of these
elements have been fully discussed in
the current literature, we will pass
latter

,

directly to the discussion of the elec-

tromagnetic pickup, the device which
electric phonograph.

forms the heart of the

Electromagnetic Pickups
In Figs. 1 and 2 are shown respectively a front elevation and a vertical
section of a modern pickup head of
usual design.
A "U" shaped permanent magnet of alloy steel, designated by the numeral 1, is provided
with the soft iron machined pole
pieces 2 and 3, which are generally
supported and aligned against the
back plate 4, of non-magnetic material, by screws, as shown.
The adjacent ends of the lower legs
of the pole pieces are hollowed out to
support the pair of tubular soft rubber bearings 5 and 6, through which
project the shaft extensions 7 and 8
This
of the soft iron armature 9.
armature extends upward between the
upper legs of the pole pieces and is
centered there between by the two
2 Suggesting
programs
canned
as
a
worthy contribution to the art of broad-

casting.

4

:

Page 29

Projection Engineering, October, 1929
soft rubber blocks 10 and 11 carried
in the adjustable metal holders 12

and 13.
The lower end of the armature
provided with a
which the stylus

is

broached
14

hole into
inserted and
by the stylus

is

clamped in position
screw 15.
Surrounding the armature is the
coil of fine copper wire 16 wound in
the bakelite form 17.
The leads of
this coil are brought out to terminals
carried on the terminal block 18,
which is clamped against the back
plate by the long screw 10, and is thus
made to serve additionally as a clamp
for the permanent magnet. The entire
mechanism is enclosed in an ornamental

the

pressed metal cover not shown in
figures.

The
complete
pickup
head
is
mounted on a 'tone arm," a common
form of which is shown in the photograph of Fig.

3,

with pickup head

been developed in the electrical case, to
the mechanical problem, and is an extremely valuable analytical tool.
The method of forming these analogs
is

as follows

Let

Mechanical
Mechanical
Mechanical
Mechanical
Mechanical

mass
spring compliance

Consider now the simple dynamical
system, shown in Fig. 5, comprising an
alternating mechanical force F-F, applied to the end of a leaf spring 26,
connected to a bar 27 pivoted about
the axis 28 perpendicular to the plane
of the paper. It is also assumed that
there is some bearing friction.
This
system may be represented by the
equivalent electrical diagram of Fig.

at-

.24

tached.

The usual method
pickup

force
velocity
dissipative resistance

25

of connecting the

*-

16

fo

to its associated electrical cir-

cuits is shown in diagramatic form in
Fig. 4, in which 16 is again the coil
in which the electrical oscillations are

generated. Connected directly across
the coil is the resistance 23, of suitable
value, and provided with the hand adjustable contact 24, forming a potentiometer, the output leads of which
are connected to the primary of the
first audio transformer 25.
The balance of the amplifier and reproducer
circuits are standard, and need no

description.

When

the pickup is mounted in playing position on a moving record, the
lateral
variations
in
the
record
groove cause the point of the stylus
to vibrate, which in turn vibrates the
armature. Movement of the armature
between the poles causes a corresponding variation in the magnetic flux supplied by the permanent magnet to be
diverted through the armature and
therefore through the coil, thus generating a corresponding electrical os-

which is properly attenuated
by the potentiometer, amplified in the
amplifier and reproduced in the loudcillation,

speaker.

Interpretation of Systems
be seen that the pickup and
associated
electrical
apparatus
form a coupled mechanical and electrical and electrical system, for the conversion, transmission and amplification of a band of frequencies lying in
the acoustical range. Very satisfactory
It will

its

and easily handled methods have been
worked out, and are familiar to all
electrical engineers, for analyzing the
behavior of electrical networks in the

transmission of alternating currents
as functions of frequency and it has
recently been discovered that these
same methods may be applied to the
analysis of mechanical systems, by
forming electrical analogs of the

dynamical system under consideration.
This method immediately makes available all of the short cuts which have

o
o
o
o

23:

?

TO
FIRST
AUDIO

The usual method

= Electric potential
= Electric current
= Electric resistance
= Electric inductance
= Capacitance
convert the friction effect into
equivalent effect at the same point.

We

its

must now determine whether the
and inductance should be

resistance

represented in parallel or in series.
Since it is apparent that the effect of
the resistance will be to reduce the
motion of the bar (in other words,
limit the current) we must put the
resistance and inductance in series. It
is obvious that the combination will
be in parallel across the condenser and
generator, and we, therefore, have the
complete analog as shown, in the
figure, where the inductance is represented by 31 and the resistance by
32.

We may now
*-

of connecting a

pickup to
is

We

represent this mass as an equivalent
inductance.
In a similar manner, we

TUBE

FIG.

circuit

an equivalent mass at some one point
of the system, as for instance, the point
where the spring joins the bar.

its associated electrical
indicated in this diagram.

which we form by first representing
the force F-F as a constant potential

determine any charac-

of the mechanical system by
an analysis of the equivalent system
by the usual and well known methods.
In a similar manner, we may form
analogs of any dynamical system of
teristic

almost any complexity.

6,

generator 29.
A constant potential
generator is used to represent the
force because the value of the force
is supposed to be constant, independent
of any conditions of the dynamical

system which

it is

driving.
will, of course,

The spring 26
be
represented as a condenser, and the
question as to whether this condenser
should be connected in series with the
rest of the load, or directly in parallel
across the generator is determined as
follows.
In the electrical case, a
capacitance connected across a constant potential generator would absorb
current, but would not affect the
voltage in the circuit beyond the condenser
whereas, if it was connected
in series between the generator and the
rest of the load circuit, it would absorb
voltage, and reduce the potential available beyond it.
Turning now to a consideration of
the effect of the mechanical spring 26,
it will be at once apparent that, due
to the flexibility of the spring, it will
absorb motion; that is, the end of
the spring where the force is applied
will move through a greater amplitude
than the other end. The force available at the point where the spring is
attached to the bar, however, will,
within the limits of strength of the
spring, be no less than the applied
force.
It is, therefore, apparent that
we should place the equivalent capacity directly in parallel with the
generator, as shown at 30.
To represent the mass of the bar 27,
we first determine the moment of inertia of the bar about the axis 28, and
then convert the mass of the bar into
;

Study of Dynamical System
are now in position to study the
dynamical system of the pickup shown

We

in Figs. 1 and 2,
equivalent diagram,

The moving system

by

forming the

show

in

Fig.

7.

energized at the
point of the stylus as the record
This source of
rotates
under it.
energy is represented by the generator
33, which in this case, is a constant
current generator, for the reason that
the velocity imparted to the needle
point is fixed by the amplitude of the
wave in the groove, and the surface
velocity of the record, and is not
affected by any conditions of the load,
within the limits of the strength of
the walls of the groove. On the other
hand, as in a constant current generator, the pressure applied to the point
of the needle will be determined by
the load conditions.
From the previous explanations, it
will be clear how the balance of the
diagram is determined.
is

34 represents the compliance of the
stylus.

35 represents the total mass of the
pickup and the mass of the tone arm
effective at the center of

mass of the

pickup head. It is this quantity which
prevents the pickup head, as a whole,
following the variations in the record
groove.

36

is

the equivalent of a transformer,

and represents the fact that the distance between the pivot axis of the
armature and the point of the stylus
is different from the distance between
the pivots and the center of the active
upper magnetic air gaps. This factor
is

required to be represented in the

5
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diagram because we are interested in
the motion of the armature at the
center of these upper gaps.
37 represents the compliance of the
rubber bearings in a direction parallel
to the normal motion of the needle
point.
These bearings are slightly
compressible, and this results in a
slight absorption of motion between
the stylus point and the upper gap.
38 represents the energy absorbing
factor in the rubber bearings, due to
the motion explained under 37.
39 represents the compliance of the
rubber bearings to normal rotary motion.
This is represented as a series
capacitance, since it does not absorb

motion (equivalent to current) between the stylus point (generator)
and the active gap.
40 represents the energy absorbing
factor in the rubber bearings, due to
the motion explained under 39.
41 represents the effective mass of
the armature to normal motion.
42 represents the compliance of the

rubber blocks.
43 represents the energy absorbing
factor of the rubber blocks.
44 represents a quantity which has
no actual equivalent in electrical circuits, but which may be regarded as a
negative capacity.
It represents the
upsetting pull on the armature due to
the difference in the flux values in the
two upper gaps when the armature is
displaced from its center position.
45 represents the effect of the electrical
circuit as reflected into the
mechanical.
The behavior of the mechanical system may now be completely determined
from the characteristics of the equivalent electrical system.

28 --

r- \

- i~ r

FIG.

<-.-

—

27

,-- 26

^F

>%
A

simple dynamical system of the
needle and armature of a pickup.

that 33 represents a constant current
generator, it will be apparent that all
impedances in shunt with the generator should be as large as possible, to
prevent the by-passing of current
Thus,
we
(velocity
of
motion).
should, for high sensitivity, use as
stiff a needle as possible, so as to keep
the quantity 34 high, and for the same
reason, there should be as little side
sway in the bearings as possible, in
order to keep impedances 37 and 38
high.
Similar reasoning in regard to the
impedances in series between the generator and the load, shows that the
values of these elements should be
kept low. Thus, the quantity 41, representing the mass of the armature
should be made small, or, in other
words, the armature should have a

Sensitivity

and Record Wear

the matter of sensitivity, as affected by the design of the
mechanical system, and remembering
first

it

is

;

course, at frequencies other than a
The system will
natural frequency.
have natural periods of vibration, and
some of these will in practice, lie
within the range of frequencies to be
translated.
At these frequencies, the
output will be limited only by the

dissipative losses.

Record wear occurs because of pressure,
corresponding to the voltage
of the stylus point against the side of
pressure,
this
and
groove,
the
which the generator is required to deliver, will be different at different fre-

quencies. As in any constant current
generator, the voltage which the generator will be called on to deliver, will
depend on the impedance of the load,
the higher the impedance, the higher
the voltage delivered. The shunt impedances will all, therefore, tend to decrease the voltage, and, therefore, the

The series impedances
record wear.
will play the decisive part, and it will
be obvious that the total series impedance should be as small as possible.
At the low frequencies, it will be the
effective mass of the armature which
will be important, whereas at high frequencies, the quantity 42, representing
the compliance of the rubber blocks,
will be the controlling factor.
Summing up these observations, we
note that in order to obtain the desirable characteristics of high sensitivity
and low wear on the sides of the
record groove, an armature of small
effective mass should be employed,
centered by rubber blocks of small
stiffness.

Considering

and

desirable that the
pickup should deviate from this theoretical, as pointed out in the early
part of this article. For our present
purposes, however, we may assume
that the theoretical form is the desired one, and examine the equivalent
diagram, Fig. 7 from this standpoint.
It will be clear at once that if the

reproducers,

moment of inertia and similarly for the other quantities in series.
The above considerations apply, of
very low

The design of the mechanical system
must be determined in relation to the
following factors of performance.
(1) Sensitivity of the device.
(2) The wear which the device imposes on the record at all frequencies.
(3) The shape of the response curve,
(generated voltage versus frequency)
which determines the quality of the
reproduced sound.

practice, using present amplifiers

Response Curve
The response curve

is

a curve plotted

with frequency as abscissa and voltage
generated in the electrical system by
the pickup with constant velocity of

A

as ordinate.
stylus point,
theoretically perfect pickup working
into a theoretically perfect amplifier

the

and reproducer, should have a response
curve forming a straight horizontal
line: in other words, the voltage gen-

erated by the pickup should be the
same at all frequencies for the same
In
of the needle point.
velocity

The equivalent

electrical
of Fig. 5.

diagram

system contained no dissipation, or in
other words, was undamped, that the
voltage generated at different frequencies would be widely different, because of the varying impedance of the
system as a whole. At the points of
impedance
the
frequency,
natural
would be small and the response abnormally large, or the reverse, and
the response curve would consist of a
series of sharp peaks and deep valleys.
In order to avoid this, damping is
introduced by means of the soft rubber
Rubber
bearings and rubber blocks.
has a very high internal, or molecular
friction, which makes it most suitable
for this purpose, although it has the
disadvantage that its use in the sys-

tem also introduces a reactive effect
because of its springiness.

Amount
The amount

of

of

Damping

damping which

will

be required to produce a response curve
of satisfactory shape will depend upon
the amount of energy stored in the reFor
active elements of the system.
the shunt elements, the larger the
value of impedance, the smaller the
For
energy which will be absorbed.
instance, if the stylus were infinitely
stiff, it would transmit to the armature
all of the motion imparted by the
record to its point, and thus would
store no energy in itself. Conversely,
the values of the series elements, such
as the effective mass of the armature,
the spring reactance introduced by the
rubber blocks, etc., should be made
low if small dissipation in the system
desirable.

is

It is desirable that the losses in the

system be small for two reasons.

In

large dissipation means
reduced efficiency or lowered sensiSecondly, the energy to supply
tivity.

the

first place,

the damping losses must be taken from
the record, and the larger the energy
required, the greater the record wear.
Turning again to the equivalent
diagram of Fig. 7, consider the
quantity 44, representing the effect of
the electrical system as reflected into

:

8
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mechanical.
The significance of
this quantity should be clearly understood. It is the load impedance in the
the

d§

we, therefore, replace

or mechanical current, and
write Equation 3 as—

bol I m

,

Its relation to the

= Ki K

Ee

other quantities in the diagram indicates that the greater its relative
value, the greater will be the efficiency
of the device as a converter.
The value of this load impedance
will be shown in the following to be
a function of the electrical impedance
of the circuits into which the device
is working, of the characteristics of
the magnetic system of the pickup, and
of the geometry of the magnetic airgaps of the device.
Turning back to Figs. 1 and 2, the
electric potential is generated in the
coil 16 due to changing flux in the
armature 9, occasioned by the motion
of the upper end of the armature in
the upper air gaps.

re-

8

Where K*

where

the reluctances of the circuit.

Now, the impedance of the

8

(1)

= the

in

more detail later.
The rate of change

=

Ze

Ee
(6)

Ze

= Ki K K K
3

2

In,

S

4

T2

2

dt

By

E

dt

2

Ki

K

a physical constant of
the units employed and T is the number of turns in the coil.
2

K K K
2

3

4

S

2

T

2

(8)

it

is

was previously shown that

detail.

K 2 and K are physiwhose numerical values
depend upon the units chosen, and are
The

quantities

4

cal constants

d8

But

—

the velocity of the end of

not connected with the design of the
system.

the armature in the air gap, and in
forming the electrical analogs, we saw
that velocity was equivalent to current,

The constant Ki may be evaluated
from the following considerations. Examining the magnetic system, it will
be seen that it is a circuit in which

is

dt

and

44

36
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FIG.l

Equivalent circuit diagram of magnetic pickup shown

in

structure of

electrical

magnetic pickup system.
reluctances are arranged in the
of the Wheatstone bridge, so
well known in electrical circuits, as

form

shown

in Fig.

Figs. 1

8.

In this figure, the internal reluctance
of the permanent magnet is represented by Ri.
The magneto-motive
force is generated in this branch as
shown at S. The two upper gaps are
represented by reluctances Rj and R 3
and the two lower gaps as R4 and R>.
The armature forms the bridge arm
reluctance R>, which is permanently
connected in fixed relation to the lower
gap reluctances, and in variable relation to the upper.

R

2

and

R

3

depend upon

the areas and inversely, upon the
lengths of the upper gaps, and, therefore, upon the displacement of the
armature. Ki is, therefore, calculated
by the usual equations for Wheatstone
bridge circuits, as the flux flowing in
R« for unit magnet strength when the
armature is displaced a unit distance
from the center.

In a similar manner, the constant K.
determined as the flux flowing in
armature when one unit of
the
magneto-motive force is generated in
the coil with the armature in the mid-

is

position.

in practice, Z m should be made as
large as practical, it is important to
examine the factors of this equation in

(3)

dt

Where

Z, n is

Ze
Since

—

where

Zm

n

Z m =-

dS

SK T

(7)

the mechanical impedance, or in other
words, the quantity 45 of Fig. 7, and
given by:

the voltage generated in a
coil is proportional to the rate of
change of flux therethrough, the
voltage Ee generated in the coil 16
will be:

= Ki

= —

analogy,

(2)

Since

Ee

—

Em

dS

— = SKi —

Generalized

Values of

and therefore from Equation 4 and
Equation 5, we may write:

of flux through

^jJ^R5

'

FIG.

Ie

the armature will be
d<A

RA^Hu

s?

R6

1

:

,

electrical

system in terms of the voltage and
current in the system is:

magneto-motive force
applied to the system by the permanent
magnet. Ki is a constant of proportionality determined by the geometry
of the air gaps as will be pointed out
S

\

the

is

<t>

= SKi

^'^

(5)
Ie

4

a constant (depending
on the units employed) relating the
flux through the armature with the
force exerted thereon in the field of
the upper gap, and K 3 is the constant
of proportionality between the flux
flowing in the armature and the ampere-turns of the coil determined by

the armature stands in the
no flux from the permanent magnet will flow through it, and
for a small displacement 8 from the
mean position, the flux
through
the armature will be

J

iJ

Im

E m = K K ST

position,

<f>

R2

(4)

ST

2

An expression connecting electrical
current and mechanical voltage (force)
E,„ may be derived by considering that
electrical current flowing through the
coil will cause a force to be exerted on
the armature tending to displace it
from its mid-position, and this force,
using the symbol of the analog, will
be given by

When

mid

^>.

R1

dt

mechanical system, and all of the
mechanical energy dissipated in it is
converted into electrical energy in the
electrical system.

— with the sym-

and

2.

The structure of the device should
be such as to make the constant Ki as
large as possible and this is accomplished by making the length of the
In
air gap as short as practicable.
practice, a compromise must be struck
between the gain in sensitivity due to
reducing the air gaps, and the loss in
sensitivity due to the necessary stiffening of the rubber blocks to prevent
instability of the armature.
Considered alone,

K

it

would appear

should also be
that the constant
4
made as large as possible by reducing the reluctances of the air gaps, but
this quantity is connected in a very
complex manner with the possible
number of turns. The coil, considered
as the winding of a generator, has internal impedance, and works into an
electrical circuit having a finite impedance, and therefore for maximum
voltage output, there must exist a best
relation of the internal and external
impedances. The internal impedance is
determined not only by the number of
turns on the coil, but also by the
characteristics of the magnetic circuit

;
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The factors which
coil.
also increase this magnetic
effect, and therefore, the internal reactance of the coil, with the result that

through the
increase

K

4

with a given load impedance, the number of turns must be decreased and an
experimentally determined compromise
must be struck between the two
factors.

The greater the magneto-motive

force

available, the greater the sensitivity,
and the size and strength of the mag-

net are limited only by considerations
of cost and weight, with the added

The amount

electricity.

of

magnetism

passing through a given area, known
as flux, is equivalent to electric current. Further, in any magnetic circuit,
there is a quantity which connects the
amount of flux flowing in the circuit
with the magneto-motive-force.
This
quantity is known as reluctance and
corresponds with resistance in an electric circuit.

In an unvarying magnetic system,
these three quantities are related by a
law identical with Ohm's law in electricity, that is, reluctance times flux
equals magneto-motive-force.

While we have so far stressed the
analogy between magnetic and electric
circuits, we cannot push this likeness
There is one important retoo far.
spect in which the two systems differ.
In an electrical circuit, the maintenance of current by electro-motiveforce
requires
the expenditure of
energy, whereas, the maintenance of
magnetic flux by magneto-motive-force
in an unvarying system, does not require energy. In other words, an elec-

Explanatory
flux

limitation

path

that

diagram,
in

a

the

illustrating
toroidal coil.

material

of

the

armature must not become saturated

was shown previously, the size of
this member cannot be increased without decreasing sensitivity and increasas

ing record wear.
The design of the magnetic system
will be taken up in more detail later
on, together with the design of the
tone arm.

The effective life of an electromagnetic pickup will be no greater
than the life of the permanent magnet,
which supplies the magneto-motiveIt is, thereforce for its operation.
the
importance
to
fore, of great
designer to be able to predict the
behavior of the permanent magnet,
which it is proposed to use in any particular design. Unfortunately, there is
no adequate theoretical basis on which
to base the design of a permanent magnet for any given application and recourse must be had to purely empirical
data, expressed if possible in conven-

tric battery, from which current is being drawn, will inevitably be exhausted
sooner or later, unless the energy generating elements within it are replenished.
A source of magneto-motiveforce, on the other hand, will pass flux
through its associated magnetic circuit
indefinitely, without being replenished.
If this were not so, it would be impossible to secure a permanent magnet.

Turning now to a more detailed discussion of the three magnetic quantities, defined above, it is well known
that magnetic flux flows around a conductor carrying electric current, and
that the amount of flux, if the conductor is located in air or in a vacuum,
is directly proportional to the amount
of current flowing in the conductor.
Since electric current is an easily
measurable quantity, it is convenient
measure electro-motive-force in
to
terms of current flowing in a wire.
A unit of electro-motive-force is, therefore, defined as the amount generated
by one ampere of current flowing
through a closed electric circuit comThe
prising a single turn of wire.
force is directed along the axis of the
turn.

A unit of reluctance is defined as
that of a column of air of unit length
and area. It is a curious fact that for

ient mathematical form. It will be attempted, in the following, to give a
brief summary of the empirical data
available, and the method of applying
it to the design of a specific magnetic

>a
><
z>
_l

system.

A

f

h

v
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With the above two
mind,
will

it is

be

definitions

in

apparent that the unit flux

the

amount

of

flux

flowing

through an area of one square centimeter under the driving force of one
unit of magneto-motive-force.

Another very important quantity in
magnetic calculations is the flux density, which is the amount of flux flowing across a given area divided by the
area.

We are now in position to consider
the actual phenomena occurring in a
given magnetic circuit. Collider, first,
a toroidal coil of wire as shown in Fig.
9, having a mean radius of r centimeters, and assume further, that a
single turn has an area of A sq. cm.
Let there be a total of T turns of wire
in the toroid and suppose that a current of I amps, flows through the wire.
Such a system will generate a closed
The
ring of flux through the turns.
reluctance of the flux path is evidently
2t/A and the magneto-motive-force
will be equal to I T. The flux density
will be equal to I T/2m\
In this system, it is important to
note that flux is maintained onl,y so
long as the current flows through the
wire, disappears within a minute fraction of a second after the current
ceases and reappears in the opposite
direction when the current is reversed.

We now introduce a soft iron core
or ring of toroidal shape and cross sectional area A in place of the air core
and
original
experiment,
of
the
notice a number of changes in the resulting phenomena. In the first place,
the amount of flux flowing in the ring
The amount
is enormously increased.
of this increase is measured by the
quantity u called the permeability so
that the new reluctance will be equal
to 2T/A, and the flux density will be
The permeability
equal to I T/2^r.
unfortunately is not a constant for a
given sample of iron but varies in an
unpredictable manner with the flux
density existing in the iron and must,
therefore, be determined experimentally
for any given grade of magnetic material.

A further' difference between the
magnetic system of one with an iron
core and one with an air core is that
in
the former case, when current
ceases to flow in the surrounding coil,
it will be found that some flux con-

Related Electrical Quantities
In magnetic phenomena, there are
recognized three measurable quantities
expressable in definite definable units,
which are closely analogous to three
quantities in electrical phenomena. In
magnetism, we have a magnetic potential, or force, usually designated as
magneto-motive-force,
which corresponds to the potential or voltage in

practical purposes, the reluctance of
unit length and area of most substances
as also unity, the only exceptions being metallic elements iron, nickel, and
cobalt, and their alloys, and a few remarkable substances known as the
Heussler alloys, which are of only
In the case of
scientific importance.
the magnetic alloys, the reluctance of
the unit cube is very much less than
unity.

,^l

MMF.
FIG. -10

Flux quantity plotted against magneto-motive-force.

In other
tinues to flow in the iron.
words, the flow of flux through the
iron has created within the material
a magneto-motive-force due probably to
some configuration of the molecules of
the material, which continues to exist

:
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after
force

the

external

magneto-motive-

phenomena
which makes the permanent magnet
removed.

is

It is this

possible.

Representative Curves
Putting the above statements in
graphic form, we may lay out a chart
of rectangular coordinance as shown
in Fig. 10, in which the abscissa represent magneto-motive-force and the
ordinates represent the resulting flux
in our toroidal iron ring.
If the
original M. M. F. (magneto-motiveforce) and resulting flux lie at the point
a in the diagram, the remaining flux
at zero M. M. F. will be at some point
o, and if the M. M. F. were gradually
reduced from its maximum value to
zero, the flux would follow a curve as
shown. It will be apparent that in
order to reduce the flux to zero, it will
be necessary to apply an M. M. F. in a
direction opposite to the original, and
of a value such that the curve will be
continued to zero flux value as shown
at

c.

has been found by experiment that
the shape of this curve depends upon
the quality and character of the iron.
For instance, steel having a moderately high carbon content properly
tempered will retain a great deal more
of its flux than soft iron and will require a much higher external reverse
It

M. M.

F. to reduce its

magnetism

to

Its characteristics will be represented more nearly by curve d in the
diagram. It will, however, never pass
as much flux under high magnetizing
forces as the soft iron, because its
permeability is much lower and consequently reluctance much higher.
A permanent magnet in the form of
a closed iron ring would be of no practical value in any application since the
flux is all confined within the ring.
In any magnetic device, there must
always be an air gap. We have seen
that in the air gap, no magneto-motiveforce can be selfsustaining, and it has
been further shown that just as an
electric current flowing through a resistance generates an effective counter

zero.

electro-motive-force,

so

magnetic flux

flowing through a reluctance generates
a counter magneto-motive-force. Therefore, considering curve d, suppose that
we introduce an air gap into the
toroidal ring such that a counter M. M.
F. of value indicated at e is generated.
In this case, the flux in the ring will
have a value as indicated at /, and we
have a complete permanent magnet
system, with an air gap in which we
may place an armature or a coil, or
some other device for utilizing the flux
therein.
It has been further found that up to
certain values of counter M. M. F. in
any given sample of magnetic material,
the internal M. M. F. is not destroyed
and when the external counter force
is removed, the flux returns to its
original value as g in the diagram.
Beyond a certain critical value, the
internal M. M. F. is destroyed and the
steel rapidly loses its magnetism. This
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counter M. M. F. bears a rather
the total M. M. F.
required to completely remove the magnetism from the sample, and, therefore, the distance zero to a is a measure of the permanence and the merit
of a steel intended for permanent
magnets.
This quantity has been
critical

loose relation to

named

For cobalt steel, containing 15% of
numeric on the right hand
side of the above expression, may be

cobalt, the

reduced to

35.

the coercive force.

Nature of Steels
Originally permanent magnets were
made of tempered high carbon steel.
As the art of building electrical meters
became more refined, the demand grew
for a permanent magnet which should
have greater coercive force and constancy than that obtainable from unalloyed steel.
It was found that certain alloys of iron and tungsten and
iron and chromium had these desirable properties and tungsten magnet

today used almost exclusively
in high grade electrical indicator instruments for both portable and switchboard work, and shows no signs of
being replaced by any of the more
recently discovered alloys.
steel is

Quite recently it was found that
alloys of iron and cobalt could be made
which gave higher coercive forces than
tungsten alloys.
The comparison of
these two steels

mately in Fig.

is

indicated approxi-

11.

It is important in the intelligent
application of these alloys to understand thoroughly the difference in
their properties.
For instance, tungsten steel cannot be subjected to a
greater counter M. M. F. than that
indicated by the point i, whereas
cobalt steel may be subjected to a
counter M. M. F. several times as
great as indicated by j. Put in other
terms, for a given length of cobalt
magnet, we may employ air gaps of
much higher reluctance than may be
employed in the case of tungsten.

However, with a correctly designed air
the tungsten magnet will pass

gap,

more

flux because of its lower internal
reluctance.
It must be pointed out
and strongly emphasized that in a

properly designed magnet circuit, tungsten magnet is just as permanent as
the other, and will make available a
greater quantity of flux. It must be
further noted that if size is not a consideration, a longer tungsten magnet
will do all and more than the cobalt

magnet
As a

will do.

result of much experimental
data, an empirical equation has been
obtained by means of which the permanence of a given magnet may be
predicted.
Let A g equal the area of
the air gap, and L g
the length of the
the area of the magnet,
gap. Let Ai
its length.
Then for tungand L,

=

=

=

sten steel

Ag

L,

>

x

Lg

70

A,

Since the dimensional quantities are
ratios, it does not make any difference whether English or Metric
lengths and areas are used.
all

COBALT
STEEL

MMF.

FIGM1
Comparative coercive forces
cobalt and tungsten steels.

New Moving

of

System

Cobalt steel has come into general
use in electromagnetic pickups because of the large air gaps, which it
has been previously necessary to employ, and because the necessary size
and weight of the tungsten magnet
under
these
conditions
was. prohibitive.
In a more recent type of
pickup, however, an improved form of
moving system is employed, which
makes possible the use of shorter air
gaps, and consequently the tungsten
with its higher flux density may be
advantageously used.

In the design of magnetic systems
employing permanent magnets, it is
customary to disregard the reluctances
introduced by the soft iron pole shoes
since these are generally small in reto the flux in the gap.
Precautions must be taken in the design,
however, to prevent undue leakage between the poles of the magnet since
such leakage provides a path whereby
flux is uselessly shunted around the
working gap. The effect of such leakage is to increase the quantity A g in
the above expression for stability.

lation

,

Desirable Characteristics of a

Pickup
The purpose for which a pickup

is

designed is to faithfully convert the
motion transmitted to the point of its
stylus by the record into electrical
oscillations.

The

relative

successive

amplitudes and frequencies of the electrical oscillation should be an exact
reproduction of the record groove, except in so far as the pickup may be

upon to correct compromises in
the record cutting, or to suppress surface noises or scratch. The degree to
which the device meets these conditions is determined by the "response
curve," showing voltage generated for
constant velocity of the stylus point
at all frequencies within the range of
This curve, in the
the instrument.
writer's opinion, should have the apcalled

proximate form shown in Fig. 12. The
enhanced response at frequencies be-

Page
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needle point by the constant frequency
records is not exactly the same, the
differences being marked on the record
in dbs.
The voltmeter reading must
be properly corrected at each frequency by the factor given. In addition to these stated corrections, it was
generally found that the cutting is not
quite uniform throughout an entire
length of groove on any one frequency,
and if high accuracy is desired, it is a
good plan to take the average voltage
reading at several points on the

MEG
-AAAA/W^t—||

°

Circuit

diagram

of a vacuumtube voltmeter
for use in mak-

frequency

ing

runs.

record.

Effect of
-H2.5V.

FIGH3
is by the use of "constant frequency records." These are disc records of ordinary construction, on which
are cut bands of grooves, each band
being cut to impart a constant fre-

low 300 cycles is for the purpose of
correcting the diminished amplitude of
cut at the low frequencies, and the
diminished response at frequencies
above 3,000 cycles is desirable to

curve

partially suppress the surface noises.

In no case should the curve show
sharp changes in curvature, deep valleys or sharp peaks, as these always
H
result in unpleasant "jingling" noises
in the output.

Granting that the device under consideration has a satisfactory response
curve, probably the characteristic next
in importance from the commercial
viewpoint, is its ability to maintain a
uniform level of performance throughout

its

life,

which should be

long.

Use of Constant Frequency Records
Probably
the
most
satisfactory
method of determining the response
"•""1

31
2
FIG.
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FREQUENCY -CYCLES PER SECOND
response curve of an electromagnetic pickup.

ideal
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indefi-

A factor in pickup performance
which has only recently been given serious attention is the wear on the sides
of the record groove occasioned by the
use of the device. The wear at the
low frequencies is due to the stiffness
of the armature and that at the high
frequencies is due to the mass of the
moving system. For low record wear,
both the stiffness and the mass should
be as low as possible.

An

S

This

characteristic depends on the construction, quality of
materials, and similar factors.
The importance of sensitivity depends very largely on the degree of
amplification which is available, but
when the device is intended for use
with the audio amplifiers ordinarily
used in connection with radio receivers, a high sensitivity is usually
desirable and often necessary.
nitely

A

a

Load

An

-90V.

FREQUENCY- CYCLES PER SECOND
pickup working into
resistive-impedance load.

Curve

of

—
a

and velocity to the needle
These records are available
with frequencies from 40 cycles to
quency
point.

8,000 cycles in small steps.

The pickup is mounted and played
on these records in the normal manner,
the voltage output being determined by
means of a vacuum tube voltmeter. A
very convenient and satisfactory form
of voltmeter for this purpose is shown
in Fig. 13.

—

01-A tube
In this voltmeter, an
and a
71 tube are used. The switching arrangement provided gives the in-

—

electromagnetic pickup is an
electric generator with a relatively
high internal impedance, and, therefore, its voltage output will be a function of the impedance of the load.
Further, its internal impedance is
largely inductive in character and,
therefore, varies with the frequency
which it is generating. For this reason, it is important that the response
curves be run with the pickup connected to a load circuit, which is very
close in characteristics to that with
which it will be used. In Figs. 14 and
15 are shown curves of the same
pickup. In Fig. 14, the load comprised
only the very high resistive impedance
of the vacuum tube voltmeter shown in
Fig. 13.
In Fig. 15, the pickup was
working into the primary of a high
quality audio transformer having a
3 :1 ratio secondary to primary, the
secondary being connected in the grid
circuit of a lighted audion. It will be
observed that the effect of the transformer load is not only to reduce the
voltage at all frequencies, but that
marked changes in the shape of the
curve are also introduced by the load.
It often happens that defects in the
transformer are shown up in the course
of such tests. Wherever a sharp peak
or valley occurs in a response curve
which cannot be easily accounted for
from the design of the pickup, the
transformer may be suspected. This
can generally be checked by using the
same transformer with a pickup of entirely different constants.
If the peak
or valley again occurs at the same frequency it is fairly positive evidence
that the transformer has abnormally
high or abnormally low impedance at
this frequency, and that the trouble
is not in the pickup.
The effect of a
transformer having an abnormally low
impedance at a certain frequency is

strument a range of .2 volt to 150 volts.
In most pickup measurements, the low
voltage range is the only one which
need be employed. A d-c. micro-ammeter is connected to the terminals
marked "output." The instrument is
calibrated on 60 cycle a-c. against a
standard a-c. meter of commercial design.
If care is taken to adjust the
filament voltage to the same value
every time the instrument is used, the
calibration remains constant over a a
h
long period.
3
Certain precautions must be observed O
in making these measurements. In the
first place, if curves taken at widely
I
separated intervals of time are to be o
>
compared, it is obvious that the calibration of the voltmeter must be
checked and corrected at frequent intervals, and that the turntable speed
should be checked and adjusted before every series of tests.
The actual velocity imparted to the

FGH5
,''-^S ^
"N.

.....

\
\
FREQUENCY- CYCLES PER SECOND Curve of a pickup working into a
transformer primary.

1
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illustrated

and

the curves of Figs. 16

in

which were taken with two

17,

pickups of radically different designs,
and yet both curves show a deep depression at exactly 1,500 cycles.

Effect of

Tone Arm

The tone arm

also plays a very important part in the performance of the
pickup, and response curves should al-

ways be run with the pickup mounted
on the tone arm, for which it was deThe character of the mountsigned.
ing affects principally the low freThe effect of mounting is
quencies.
illustrated in the curves of Figs. 18
and 19, which were made by the same
In the curve of Fig. 18, the
pickup.
pickup was mounted on the tone arm
supplied by the manufacturer and, as
will be noted, very good characteristics
were obtained. In the curve of Fig.
19, the pickup was mounted on an arm
which allowed the entire weight of the
pickup to rest on the needle point.

The

Such a curve, in the writer's
ficient.
opinion, is not as desirable as that of
In Fig. 22 is shown a curve
Fig. 20.
whose only defect is the sharp peak at
S00 cycles. The effect of this peak will
be to introduce a persistent ringing
note into the reproduction which will
be particularly annoying on the passages of low volume. The effect will
be that of someone continuously sounding a string of particularly discordant

While considerable space has been
devoted in this article to the discussion of the technique of making response curves, the results of even the
best made curves must be accepted
with a degree of caution, and should
always be checked by comparative ear
In
tests on a variety of selections.
selecting records for ear tests, diversity
in the character of music and voice
should be the deciding factor, and not
the testers personal taste in music.
2

was an

be pointed out that a correctly designed tone arm will impose a weight
on the needle point of not much over
four and one-half ounces. If a greater
pressure than this is required to obtain satisfactory response at low frequencies, the device will cause undue
wear on the bottom of the record
groove.

Frequency Characteristics
illustration of what may be

As an

expected from pickups of present commercial design, the curves of Figs. 20,
21 and 22 should be examined. Curve
20 is regarded by the writer as being
as close an approximation to the ideal
curve as is commercially possible. It
will be noted that this curve has a
broad peak in the lower frequency
range, and falls off rapidly in the
range above 3,000 cycles, thereby effectively suppressing the undesirable
scratch noises. The curve has nowhere
any sharp change of curvature nor any
high peaks or deep valleys. The curve
of Fig. 21 is at first glance much more
uniform in response, but it will be
noted that it has a large rise in the
scratch frequency range and practically no increase of response below
100 cycles, where the records are de-
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FREQUENCY- CYCLES PER SEC. Effect on curve of transformer with
abnormally high or low impedance.

FIG. 18
Effect

tone arm
curve.

of

sleigh bells.

enormously enhanced response in the low frequency
region, but with violent changes of
curvature, as will be seen from the
In this connection, it should
curve.
result

FREQUENCY- CYCLES PER SECOND

F

iG.n

I

FREQUENCY- CYCLES PER SECOND
Same as Fig. 16 but with a different make pickup.

"*"

In testing by ear for relative reproduction of scratch noise, records should
be used which have been played from
ten to twenty times. The frequency of
the scratch noise is generally higher
on the outside of the record and the
first few grooves before the actual recording starts are admirably suited
for scratch determination.

Determination of Relative
Sensitivity

The

relative sensitivity of

two

pick-

a somewhat difficult thing to determine, but may be approximately
evaluated in several different ways.
If the response curve shows a relatively flat horizontal response in the
middle range, say, from 500 to 2,000
cycles, it is probably fair to take the
voltage at these frequencies as a measure of the sensitivity. It is for this
reason that the writer prefers to express the response curves in terms of
voltage rather than of dbs, as it is
then equally serviceable for both
purposes.

ups

is

determining
Another method of
sensitivity from the curves is to determine the average voltage throughout
the useful range of frequencies, but
this method generally results in a
value which bears no identifiable relation to the apparent volume as heard
by the ear.

Probably the most reliable method,
if care and time are taken in carrying

on

response

that of comparative listening
on a variety of selections and
This
with two or more observers.
method has the advantage of giving
directly useful comparative results, but

it out, is

tests

is,

of course, tedious.

Permanent uniformity of performance in an electromagnetic pickup depends primarily on three factors. First,
excellence of workmanship and
simplicity of design: second, on the
character of the material used for
damping the motion of the moving system, and third, on the design and material of the permanent magnet.
The first point can really only be
determined by an inspection of the device in the light of a broad mechaniIt is generally true
cal experience.
that the fewer the parts, and particularly moving parts, of any mechanical
device, the greater the reliability. Fortunately, also, good workmanship is
generally apparent on the surface in a
device of this character.
Where rubber is employed for damping it is usually necessary to use it in
such a manner that it is also relied
upon, in whole or in part, for the centering adjustment of the moving system. Such, for instance, is the case in
the structure illustrated in Figs. 1 and
2.
Under these circumstances, the permanence of the device and of its adjustment are, at best, doubtful quantities, depending upon the quality of the
rubber employed, and the seasoning to
which it has been subjected. There is.
unfortunately, no adequate method of
determining the life of the adjustment,
other than observation over an extended period. If life tests are undertaken to determine this point, the
usual care should be exercised to subject the device to all of the conditions

the
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FREQUENCY- CYCLES PER SEC.
Curve

of

"

commercial pickup which

suppresses scratch noises.

occasioned by the effective mass of the
armature transferred to the point of
the stylus. This quantity may be easily
calculated from a drawing of the armature by means of the usual formulae
to be found in mechanical handbooks.
It should be noted in making these calculations that the effect is one of mass
and not of weight, and, therefore, the
weight of the armature used in the calculations must be divided by the gravity constant.
The most convenient
practice is to calculate the moment of
inertia around the axis through the
pivot of the armature and then to
transfer the result to the point of the
needle.

which

For determining the wear factor at
high frequencies, it is most convenient
to measure the actual deflection of the
armature under a known force. A device which the writer has found very

is

likely

to

meet with

in

service.

no

rubber or similar imis used in a relation of the mechanical system which
can affect the adjustment, this source
of doubt entirely disappears.
In

case

permanent material

The

third factor affecting the life of
instrument, the permanent magnet, can best be checked indirectly by
means of the expression given previously for stability of permanent magnets, which is here repeated for convenience

convenient for this purpose is illustrated in Fig. 23.
In this figure, a
pickup of usual design is shown in two

the
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Ai

In this expression, A„ represents the
area of the air gaps
Lg, the length
of the air gaps; Ai, the area of the
cross section of the magnet, and Li, the
length of the magnet.
The value of
the numeric on the right hand side of
the above expression is for tungsten
magnet steel, and this quantity should
be reduced to 35 for steels containing
15% cobalt. The four quantities above
should be carefully measured in the
actual instrument, and should satisfy
the relationship for the particular steel

four air gaps involved in the usual
magnetic bridge type of construction,
and the upper and lower pairs of gaps
will usually be different in both length
and area, and it must be remembered,
in computing the effective gap reluctance that the reluctances of the upper
and lower pairs are in parallel.

T

FREQUENCY- CYCLES PER SEC.
FIG. 21

;

which is used. In making the measurements of the gap length and areas, it
should be kept in mind that there are
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FREQUENCY- CYCLES PER SEC.
Response curve of pickup with
prominent peak at 800 cycles; this

Here,
poor

low-frequency
and
scratch

response
noises

is

are

increased.

views and indicated by the numerals
and 2, clamped in a U-shaped yoke
3 by means of the clamp screws 4. Inserted into the needle holder in the end
of the armature is the rod 5, of stiff
tempered steel wire, such as a bicycle
spoke.
In order that no stray mag1

netic field

may

leak

down

the rod, it is
split, and the magnetic insulator 6, of
bakelite, is inserted 7 in a permanent
magnet rigidly mounted on the same
platform as the yoke 3, and provided
with a small V-shaped groove on one
;

DETAIL OF STOP
AND SPRING

\

Resting in this
its poles faces.
groove is a small iron piece 8, provided
with a knife edge to engage the groove,
and carrying a tiny mirror 10, as
shown. The iron piece 8 is bent up at
an angle along the edge away from
the magnet face, which rests against
the end of the rod 5, and is held firmly
against it by the stray field provided
by the magnet 7. A suitable source of
light is arranged at 11, and the image
of this source is reflected by the mirror on the scale 12.
By means of this apparatus, very
small deflections of the armature of
the pickup device may be easily measured, when the dimensions of the parts
are known.
A known force is applied to the rod 5
at a point from the end of the armature
equal to the distance which the needle
projects from the armature, by means
of the thread 13 running over the
pulley 14, to the lower end of which is
attached a known weight (not shown).
In making these measurements, the
pulley bearings
should always be
gently tapped to prevent friction reducing the amount of the force applied
of

to the rod.

In this manner, the ratio of the de-required to produce it, may be directly measured, and
the relative record wear which will be
occasioned at low frequencies by two
{Continued on page 38)
flection to the force

DETAIL OF

U
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Determination of Record Wear
Probably the most satisfactory way
to determine the relative record wear
occasioned by two pickups of different

SOURCE

<0

MIRROR

designs would be to make microscopic
examinations of records played by each
of them, and some work of this kind
has been undertaken, using wax records in order to speed up the effect,
but the whole process is too tedious
and expensive to be undertaken in the
usual case.

\

—.

OF LIGHT
LIGHT
RAYS
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/Bi.
REFLECTED'
IMAGE

SCALE INSIDE BOX

A

reasonably close estimation of the
can be secured by measurement
and computation. As explained in detail previously, the wear on the side
of the record groove at low frequencies,
that is, at frequencies below the first
natural period of the moving system, is

""

FIG. 22
introduces a ringing noise.

of temperature, moisture and vibration,
it

3.5

effect

3'-6 n

Arrangement

for the determination of the

wear factor

of a pickup.
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—
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A Few
The

Facts

the great improvement
DESPITE
in the design of loudspeakers,
the performance of the average loudspeaker-amplifier com-

bination is still far from the ideal, this
despite the most perfect impedance
matching and so on. The reasons are
numerous too numerous to be mentioned.
As a result, measurements
upon the system show definite "bumps"
in the response curve. If these bumps
or peaks are on the lower register,
deliberate mismatching of the output
transformer and the speaker or speakers, as the case may be, solves the

—

in

many

cases.

such an arrangement

is

However,

unsuited

when

FIGH
Series

resonant or "rejector"

filter.

the peaks are at one or more intermediate frequencies between the upper
and lower cut-off frequencies. Special

are required and the best
arrangement is the series resonant or
rejector system shown in Fig. 1.
L
represents the inductance and C the
filters

F. Rider, Associate Editor

Considering normal practice, the series
resonant circuit offers a low impedance
at resonance and the parallel resonant
circuit offers a high impedance at
resonance.

Considering the action of the circuits
resonance, we again find a distinct
difference between the two. The series
circuit off resonance affords increasing
impedance, with a preponderance of
capacity reactance below the resonant
frequency and a preponderance of inductive reactance above the resonant
frequency.
In the parallel resonant
circuit, the circuit off resonance acts
like an inductance below the resonant
frequency and like a condenser above
The signifithe resonant frequency.
cance of this condition can best be explained by connecting each type of
circuit across a loudspeaker winding
This
fed from a variable oscillator.
illustration is not intended as a discussion of electrical constants but
rather to illustrate the effect and to
attempt to show the action of each
arrangement in the usual form of filter.
This entire discussion is based upon
the frequent erroneous mention of a
parallel resonant circuit as a means
of removing or minimizing a peak.
This method has been described as
being suitable for use as a scratch filter
and also as a filter across the voice
coils of dynamic speakers and across
the windings of the magnetic speakers.
off

Filter Circuits

capacity.

Series

and Parallel Resonance

The action of the circuit when tuned
to resonance is to offer a low impedance
path to whatever is connected across L
and C. Hence, if the circuit resonant
to some frequency is connected across
or in shunt with another path, the
current due to a voltage will divide
between the normal path and the resonant circuit in the ratio of the
impedances.

Many

confuse series resonance with
when the objective
is the elimination of one frequency or
the reduction of a peak.
Reference
to any text book wherein alternating
current receives normal discussion will
bring to light the distinct fact that the
impedance relation at resonance is distinctly different in the series resonant
circuit and in the parallel resonant
circuit.
In the former, the impedance
is zero, assuming an inductance without resistance, (which, however, is not
found in practice) and in the parallel
resonant circuit the impedance is supposedly infinite, once again assuming
an inductance without resistance.
parallel resonance

Filters

on Frequency of Series and Parallel Resonant Circuits

Effect

By John

difficulty

About

we

Suppose

consider
Fig. 2

the circuits
designates
the series resonant circuit and Fig. 2
B 2 the parallel resonant circuit across
a 200-ohm winding. The frequency of
the voltage is 1000 cycles.
Let us
assume that the normal current flow
through the speaker impedance is .5
ampere. In both cases the resultant
impedance of the filter circuit will be
in parallel with the speaker impedance
and the currents in the two branches
of the parallel circuit will be governed
by the relative impedances. The value

shown

of

L

in Fig.

2.

in each case is 100 millihenrys

The

d-c.

Frequency at resonance

variety.

159.2

——

F=

where

VLx C

C

L

is in

henrys and

in microfarads.

With an arbitrary value

of 100 milli-

henrys for L, the value of C for resonance at 1000 cycles or, as a matter of
fact, for any frequency, will be

C

=

159.2 2

25,281

= .252

or

F2 x L

1,000,000

x

.1

approximate
(Although the resistance manifests an
upon the resonant frequency in
a parallel circuit, it can be neglected
in this case and at audio frequencies
because of its very low value with air
effect

core inductances.)

In the case of the series

circuit,

Z= VR +
2

(Xl

— Xc)

2

Since the inductive reactance is equal
the capacity reactance, the reactR, or 3 ohms.
ances cancel and Z
(The exact value of Xl is not equalled
by the reactance of the .252 mf. condenser, but if the fraction were carried
out to a sufficient number of places
the values of reactance would be equal.
We also neglect the resistance of the
to

=

condenser.
It is evident that the impedance of
the circuit is low and that the current
in the circuit is high because

E

coils are of the

is

3

honey-

and the value of Z

is

low.

In the parallel resonant circuit, resonance is found when, like in the
series circuit, Xl
Xc. In a parallel
resonant circuit, the currents in the
two branches are 180 degrees out of
phase.
At resonance the current in
the inductive branch is equal to the
current in the capacitative branch and
the currents tend to neutralize each
other. As a consequence, the impedance
is high at resonance.
Assuming a coil
without resistance the impedance would
be infinite.
This is not possible be-

=

k
I

I

L

I

filter

A

cuits.

and

parallel

ant

is

a

resonant

series
filter

cir-

B,

the

impedance at resonance will be

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiu

Two

is

—A

and the resistance of the winding

ohms

comb

FROM

C

FROM

AMPLIFIER

AMPLIFIER
I

a

resonfilter.

SPEAKER COIL

-A-

FIG.2

SPEAKER COIL
-B-
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cause all coils possess resistance, and
the impedance is finite. The impedance
of the parallel tuned circuit at resonance may be classed as its effective
resistance, since the controlling influence is its resistance.
We are,
neglecting the effect of the resistance
upon the frequency of resonance. The
effective resistance or effective impe-

dance

As is evident this value of impedance
would still influence the current flow
in the speaker coil, but such a condition is quite satisfactory because the
shape of the response curve of a

SPEAKER
COIL^

FROM
AMPLIFIER

speaker is such that it extends over a
range of at least 200 cycles each side
of the peak frequency.
The greater

C

RESISTANCE

may be determined by
L 2 x (2pixF)

FIG.

:

Rett

R
For the condition
resistance

L
cited

the

x 6283

2

= 131,000

SPEAKER

RESISTANCE

R.«=-

R ef(

X

:S

AMPLIFIER

is

.100 2

g

FROM

effective

COIL

FIG.

ohms (approximate)

Considering the impedance of the
speaker coil and the relative impedance of the respective resonant cir-

Series and parallel resonant circuits with compensating resistors.

it
is evident that the series
resonant circuit will influence the current in the speaker coil, whereas the
parallel resonance will have no effect.
It therefore stands to reason that the
parallel resonant circuit is useless as
a means of reducing a peak in a response curve under the circuit con-

resonance, the series combination provides a high impedance circuit above
or below resonance.
For example, at
800 cycles the reactance of the inductance is

cuits,

ditions

shown

to

re-

x 800 x
502 ohms.
6.283

Effect of Circuits

The reactance

7T

x

of the condenser is

1,000,000

resonant

parallel

circuit

frequencies except at resonance.
inserting a resistance in series
with the parallel resonant circuit as
in Fig. 4, it is possible to maintain the
impedance off resonance at a definite
minimum and the circuit finds its application in the effort to equalize a
system. In other words, to produce a
rising characteristic rather than to
remove a peak. This is accomplished
by reducing the current at all frequencies
other than the resonant
frequency.
all

By

1266

= 790 ohms (approximate)
— Xc = 288 ohms we neglect the

Xl

(

3

ohms

in the

coil)

The

total impedance of the circuit inclusive of the 97-ohm resistance is

Z = 97 2
Z

+

(502-

= 305 ohms.

790)

;

ARRIVES

over a considerable period of
time with entire success, and it is believed that with proper attention to
technique they will serve to accurately
gauge the relative merits of the various
designs of pickup devices.

the

show the greatest effect off
resonance and would cause a loss at

THE NEW WIDE FILM

vices

circuit

would

PICKUPS

The test methods outlined herein
have been used by the writer and his
staff in the investigation of pickup de-

Xl

would act
most of the
current would flow through the condenser and once again the impedance
would decrease the more one progressed from the state of resonance.
Hence,

F x C mf

ELECTROMAGNETIC SOUND

of motion.

E

E

like a condenser, because

1,000,000

2

equal to

I is

Xc

Xc

Now, relative to the effect of the
two circuits at frequencies other than

(Continued from page 36)
pickup of different designs may be
determined.
It should be pointed out that the
stiffness of a pickup armature cannot
be estimated even approximately by
attempting to estimate the force required to move it by hand. The armature in normal use, moves through only
a very small angle, and may be very
free throughout this range, and yet
very stiff outside of the normal range

where

Above resonance the

.1

coil to

one-third of its original value at 1000
cycles and the impedance of the coil
is 200 ohms at that frequency.
This
means that the impedance of the filter
must be one-half of the speaker coil
impedance, or 100 ohms. The parallel
resonant circuit is, of course, useless
and it is necessary to increase the impedance of the series resonant circuit
to 100 ohms.
Part of this 100 ohms
is in the coil to the extent of 3 ohms.
The balance of 97 ohms will then be a
series resistance as in Fig. 3.

E

Z=

Xl = 2irxFxLor

in Fig. 2.

Suppose that it is necessary
duce the current in the speaker

the condition of anti-resonance, the
higher the impedance of the series
resonant circuit and the less the effect
of the filter circuit upon the speaker.
In our case we operated at a difference
of only 200 cycles.
The action of the parallel resonant
circuit is just the opposite. Below the
resonant frequency the circuit acts like
an inductance, because the major portion of the current in the circuit will
flow through the inductance. As the
reactances become balanced the greater
the current flow in the parallel resonant circuit and the less the impedance
since the total impedance would be

(Continued from page 26)
a rather bulky affair. Then, there
is the new screen, which we are told
will eat up "at least a thousand dollars and probably much more," and,
to cap all this, the theatre will have to
close down during the installation of
the new equipment according to present
views.
Two of the many reasons offered for
Fox opening the Grandeur Pictures
at
the small old-fashioned Gaiety
Theatre, rather than at the Roxy
Theatre, or one of the other large Fox
houses in the city, were that Fox
wanted to impress upon those seeing
the Grandeur presentation that the
system was suitable for use in the
smaller theatres throughout the country as well as the large modern ones—
and the other excuse was that due to
the fact that the projectors could not
it is

—

be installed between shows, it was
necessary to use some theatre that was
not given over to the continuous policy,
like the Roxy.
One thing is sure no matter what
expense within reason that the exhibitor is put to in acquiring and in;

stalling these new wide film projectors,
he will have them installed sooner or
later, for the same reason that most

exhibitors

installed

sound-picture

new wide
which will enable producers to eliminate the cramped conception of situations and scenes so
apparent in most of the screen productions of today, and especially those
where the screen image has been reduced clue to the recording of sound on
equipment;
film

also, that these

pictures

the film margin, will bring a steady
paying customers to the
box offices, of those theatres who offer
them this better screen entertainment.
line of cash
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PAPERS PRESENTED AT S. M.
TORONTO CONVENTION
President's Address.
Committee Reports.
Human Equation in Sound

"The

P. E.

'Early History of Motion Picture Cameras
for Film. Wider Than 35 m.m."

By Carl Louis Gregory.

Characteristics of Sound."
A motion picture lecture. By Howard B.
Santee, Electrical Research Products, Inc.

"Reactions of the Public

to

Talking

the

Picture."
B. Franklin,
Theatres.

"Rectangle

Wide

By

"Wide Films and Standardization."
A. S. Howell & J. A. Dubray, Bell &
Howell Company.

Wide

Film

from

of the Microphone."
motion picture lecture tour of the Hollywood Sound Studios.

"Artistic

Sound

Considerations in
Production."

of

Sound-

Recording and Reproduction."
By Wm. H. Opfenhauser, RCA Photophone.

Laboratories, Inc.

Rapid Method of Determining the
Degreee of Exhaustion of a Developer."
L. Dundon, G. H. Brown and J. G.
Capstaff, Eastman Kodak Company.

By M.

of

the

of

Sound Recording and

Reproduction by the Variable Density
Photographic Method."
D. Mackenzie. Electrical Research

By

Products, Inc.

T.

Tungsten

of Incandescent Lamns."
T. Gordon, General Electric Company.

By Dr. Newell

"Radiation Characteristics of

Two Mercury

Ares."

By

A.

C.

J.

Company.

Microphone

Acoustics and
Placement."

"Studio

By

Electric

Downes, National Carbon

Maxfield.

P.

Electrical

"Some Properties

of

Co.

Chrome Alum Fixing

Baths."

By

J. I.

Crabtree and J. F. Ross, Eastman
Kodak Company.

Research

Products, Inc.

NEW SOUND PROJECTORS ARE

"Theatre Acoustics."

By

S.

Wolfe.

K.

Electrical

Products, Inc.

"The Optics

of

Institute of Technology.

"A New Method
J. I.

of Blocking Out Splices in
Sound Film."
Crabtree and C. E. Ives, Eastman
Kodak Company.

"Photographic Characteristics of Sound Recording Film."
By L. A. Jones and O. SIandvik, Eastman

Kodak Company.

oratories, Inc.

"Lubrication of Sound Film."
By J. I. Crabtree, D. Hindman. C. E. Ives
and O. Sandvik, Eastman Kodak Co.

By

M.

W.

for

Cameras

and Recorders."
Palmer, Paramount-FamousLasky Corporation.

"Dimensional Analysis as an Aid to Miniature Cinematography."
By G. F. Hutchins, General Electric Co.

"The Film Perforation and Means for its
Measurement."
By W. H. Carson, Agfa Ansco Corporation.

"Camera

By Arthur

Mechanisms
Modern."
S.

—

of Navigation has recentlv
had several requests from naval activities
ashore and afloat regarding installation of
talking-picture devices aboard ships and
at stations of the Navy.
For the information of all concerned the
Bureau desires it to be known that both
engineering and navigation are now and
have been for two years past, actively investigating this subiect.
At present writing, none of the machines on the market
are especially well adapted for Navy use
and the present methods of sound recording
make the life of the film only about one-

tenth the life of the silent film.
This fact, together with the additional

"Characteristics of Loudspeakers for Thedt 1*6 TJSG "
By D. G. Blattner. Bell Telephone Lab-

"A Film Numbering Device

AN ATTRACTIVE TELEVISION

BOOKLET
So little is understood and so much is
misunderstood regarding television that a

—

The Eye of
booklet entitled "Television
Radio," is most welcome at this time.
Under this title, the Jenkins Television
Corporation of Jersey City, N. J., has published an attractive booklet of 32 pages
and cover, which contains a conservative,
interesting, readily understood discussion
of just what television is, what has been
done so far, what is being done for the
future, and why the television experiment
is about to develop into the television industry. The booklet contains photographs
and descriptions of the eqiu.pment about to
be introduced for home use, as well asi the
television studio and transmitting equipment. A copy is free for the asking.

The Bureau

Motion Picture Projection."
By Prof. Arthur C. Hardy, Massachusetts

By

SOUGHT FOR NAVY

Research

CANAVAN TO DELIVER TALK
ON PROJECTION

F.

The Projection Advisory Council will
give a luncheon to William F. Canavan,
International President of the I. A. T. S. E.
and M. P. M. O., at the Hotel Astor at
1 p. m., Thursday, November 14th.
Mr.
Canavan will deliver a talk on "Projection and the Projectionist."

Fonda, General Electric Co.

"A Demonstration Talking Film."
By Dr. Kinudon, General

W.

Filament."

By Gorton

"Water Cooling

"The Principles

the early fall season.
Mr. Pacent said that over 300 orders for
the combination disc and sound-on-film systems manufactured by his company are
now on hand. He declared that the results obtained by the new film attachment
in actual performance at several theatres
exceeded even the optimistic hopes of
officials of the company.
Features of the
device which! he said have proved especially
satisfactory to operators are the special
optical system, new type photoelectric cell
and elimination of all batteries.

Film

By Joe W. Coffman. Carpenter-Goldman

"Burn Out Phenomenon
Principles

Recording

Tutkill, Paramount-FamousLasky Corporation.

A.

C.

"A

"The Trail

"Some Fundamental

the

PRODUCTION UP

Standpoint."

By

"Sound Films for Surgical Instruction."
By Dr. P. E. Truesdale, American Medical
Association Gold Medalist.

Pictorial

Eastman Kodak Company.

By

"The

"Cinematography in Soviet Russia."
By Leon Monosson, Amkino Corporation.

Proportions
in
Composition."

L. A. Jones,

Fox West Coast

"The Sound Film Situation in Europe."
By M. D. Golden, Motion Picture Division,
Department of Commerce.

A

the

Pathei Exchange, Inc.

"Some

By Harold

of

Film.

Lorenzo
DelRiccio,
ParamountFamous-Lasky Corporation.

By

Production."

By Terry Kamsayb,

Problems

and

"Possibilities

Picture

PACENT

Production on the Pacent sound-on-film
attachment is going forward at two factories to supply existing orders and meet
increased demand for sound reproducers for

Ancient

and

Newman, London, England.

cost of "talkie" film, makes the present
price of 'talkie'' films almost prohibitive to
the Navy. New methods of sound recording
and new types of sound projectors better
adapted to Navy use, are in the process of
development and the Bureau's policy is to
await further developments while at the

time making experiments
and keeping
abreast of present developments.
Silent films suitable for Nnvy use are still
being produced, but the limited number
makes necessary the reduction of the supply
of programs to the fleets.
To maintain the
fleets with sufficient programs for the average exhibition of 28 programs per month,
requires the purchase of 30 nrograms a
month, and this, at present writing, is impossible unless a lower standard of quality
of programs is accepted.
The Navy motion
picture service will probably, bv aid of the
foreign market, be able to obtain 20 programs a month during the coming year, necessitating an increase of 30 per cent in
"reshows" or a reduction in the number of
programs exhibited each month by the
fleets.

SAMSON ISSUES NEW AMPLIFIER
BULLETIN
Electric Company of Canton,
Massachusetts has recently published an
interesting sixteen page bulletin, giving the
amplifiers for nearly
specifications of
Complete meevery type of installation.
chanical and electrical characteristics of
the various amplifiers are included and a
number of representative installations are

The Samson

PAM

shown.

Many types of PAM amplifiers are shown,
including two and three stage amplifiers,
utilizing 210's, 250's and 245's in the
microphone
Several
stage.
audio
last
amplifiers are described and also a special
double channel amplifier, designed to fill
the needs of an installation where a spare
amplifier is instantly available, in case a
minor defect develops in the one that is
being used steadily.
The installation at the Marigold Ballroom at Minneapolis is particularly inteiThe use of muted instruments
esting.
lessened the power of the music to penetrate to the distant corners of the large
.

This difficulty was entirely overcome through the installation of a PAM
and a group address system. The
music is now picked up by a
microphone which delivers it through the
room.

amplifier
orchestra

PAM

installation to loudspeakers placed in

remote corners.

The new Samson bulletin will be sent
free of charge to anyone interested, provided stamps are enclosed to cover postage.
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RADIO PICTURE RECEIVER TO BE
RETAILED IN AUSTRALIA
It is announced that a radio picture receiver will, in the near future, lie marketed
in Australia by Television and Radio Laboratories Pty, Ltd., of 94 Queen Street, Melbourne. The receiver is simple in construction and thoroughly reliable in operation,
and as efficient synchronism is obtained
without the use of a magnetic clutch, the
cost of construction is considerably less
than is the case with other similar machines.
It is also the intention of the T. R. L.
Co. to sell sets of parts to enable home constructors to make these machines themselves.
Portions that cannot be made by
the average amateur, such as gear wheels
and leadscrews, will be included in these
sets.
It

now seems certain thnt the Government will provide or permit the operation
of picture services by broadcast in the near
future.
The receiving unit of the T. R. L. Co. is
simple.
It is driven by a spring motor
similar to that used in a phonograph, and
all the working parts are mounted above
The machine is constructed of
aluminum, and working parts are of steel.
the base.

Synchronism is achieved with a double
mechanism, which partially redrum upon commencement of synchronizing impulse, and completes the release
upon its cessation.
tripping

with the Boston Edison Company, he joined
the then newly organized Raytheon Company.

PHONO-KINEMA CORP.
Phono-Kinema. a corporation recently
formed in New York, has acquired a license
to manufacture sound-on-film apparatus in
the United States and Canada under the
patents controlled by Theodore Nakken.
This move will enable the company to
clude both disc and sound-on-film with

inin-

stallations.

Deliveries of the dual system are at present scheduled for four weeks after receipt
and acceptance of order and reproducers
are priced at $2,950 installed.
Amplification, monitor, control board and speakers
are included in this figure but not the cost
of wiring between stage and booth.
Exclusive of amplification, monitor, control
board and speakers, sound heads are listed
at $1,750 each per units of two.
All equip-

ment is sold outright, without service
charge and a guarantee of patent protection.

The Nakken patents cover means of audio
sound gates, monitoring and
recording systems, listing but a few.
amplification,

size would be 0.600 by 0.800 inches on
the basis of projection on the level, the
horizontal center of the aperture coinciding with that of the S.M.P.E. standard
aperture.
The technical societies jointly recommend that studios compose scenes with an
area of 0.620 by 0.835 inches in producing sound-on-film pictures so that in theatres which use a smaller aperture the
heads and feet of characters will not be

matted

off.

Joint committees were authorized to investigate and make recommendations on
release print standardization screen illumination. The present variation in the length
and marking of the leaders on prints from
different studios and laboratories and the
difficulty
encountered
by
projectionists
when no silent frames are allowed at the
beginning and ends of reels for changeover
will be included in the investigation by
the committee.

CHARLES NEWTON MOVES
LARGER FACTORY

TO

Charles Gowie, manager of the Charles
Newton Co., manufacturers of stage lighting equipment, announces the removal of
the factory to larger quarters at 253 W.
14th Street, New York City.
I.

leases

ULTRAPHONIC CHANGES NAME

A

Numerous instances have recently been
noted where prominent business houses, in
order to cash in on the popularity of their

GENERAL AMPLIFIER CO.
REPRESENTATIVES

trade-marked merchandise and to definitely
tie-up the name of the product and the
manufacturing organization in the minds of
the buying public, have changed their corporate names to the name of their trade-

The demand for General Amplifiers has
been increasing so rapidly that the company
has recently appointed the following new

potentiometer for control of density,
milliammeter and removable relay of the
plug-in type are fitted upon base at rear
of machine.
The last tube of any good receiver can
be used to rectify the received current if
suitably biased, but a self contained rectifying panel with suitable bias controls and
milliammeter permitting the receiver to be
used with any set without alteration is also
being made available.
Pictures are received upon absorbent
paper that has previously been impregnated
with a special solution, that will be rePrints, when dry are
tailed at a small cost.
of reddish brown, but may, if desired, be
quickly toned to a purple-black.
Prints made upon the T.R.L. machines
will be called

Radiostats.

marked product.

It is this process of natural development,
thrust upon it, it might be said, bv the
trade's acceptance of the product, that has
caused the Ultraphonic Products Co., New

York City, to change its name to Upco
Products Corp.
Approximately a year ago the Ultraphonic Products Co. was formed by A.
Borsuk, who previously had twelve years'
experience in the production of acoustic

reproducers.
The name Upco was selected
as the trade-mark to designate the product
which name, it may be seen, was formed
by the initial letters of the corporate name.

REPLOGLE JOINS JENKINS TELEVISION CORP.
Announcement has been received that Mr.
D. E. Replogle, formerly Sales Engineer in
the Product Development Division of the
National Carbon Co., has been appointed
Assistant to the President, and General
Manager of the Jenkins Television Corpora-

NEW JENKINS & ADAIR PLANT
The

office and factory of Jenkins & Adair,
are moving to a new and strictly
modern one-story plant, located at 3333

Inc.,

Belmont Avenue, Chicago

tion.

Mr. Replogle came from the Raytheon
Manufacturing Company, the control of production and sales of whose products was
recently acquired by the National Carbon
Company. There, since its early organization, Mr. Replogle was very closely associated with the development and technical
merchandising of all Raytheon products, at
first working on circuit development and
directing a customer technical service lab-

He also directed publicity and
oratory.
edited the Raytheon technical bulletins. He
has always been keenly interested in nevJ
developments in the communication field,
especially in television and was responsible
for production of the Raytheon television
products, and at present is Chairman of the
Television Committee of the Radio Manufacturers Association.
His first interest in radio, or wireless as
it was then called, goes back to the early
days of the science. After graduating from
Pacific College near Portland. Oregon, he
entered the service of the United States
Government, taking charge of an Eskimo
reservation at Noocvik, Alaska, 200 miles
due north of Nome and forty miles north
of the Arctic Circle. Communication with
outside civilization required two months.
Mr. Replogle persuaded the Government to
purchase a simple wireless equipment, which
the
he
installed,
thereby
establishing
farthest north station on the American
continent. From the first the station was a
News was received from all parts
success.
of the world, and a small newspaper which
was made up each day, was carried by
native hunters to the few white prospectors
and teachers in the northern wilds. During the time Stefansson, the Arctic explorer, was sick at Herschel Island, his
only news from the world came through

these sheets.
Mr. Replogle left the Government service
in 1920, and entered the Massachusetts Institute of Technology, where he studied
Electrical Engineering, graduating in 1925,
with Bachelor and Master's degrees. During his course he was associated with
private radio interests around Boston and
upon graduating, after a short time spent

representatives

:

Mr. Walter W. Boes, 622 Broadway, Cincinnati, Ohio, who will cover the territory
of Southern Ohio and Northern Kentucky,
Mr. G. J. Spencer, 29 Steward Street, Detroit, Michigan, who will handle the General
Amplifier line in and around Detroit, and
Mr. V. A. Hendrickson, c/o Martin-Copeland
Company, 37 Maiden Lane, New York City,
who will cover the territory of Metropolitan

New

York.

Philadelphia,

New

Jersey and

Southern California.

NEW VICTOR RECORD PLANT
The requirements
necessitated

the

of talking pictures have
by the Victor

doubling

Talking Machine Co. of its manufacturing
facilities at Hollywood, Calif., at a cost of
$75,000.

The Victor Company has awarded the
Austin Co. of California the contract for
design and construction of a duplicate of
and an extension to the present plant of
the Victor Company at Hollywood, which
was designed and constructed by the Austin
Co. of California a year ago.
The new
building is to be completed about the middle
of December.

According to C. H. Hall, Pacific Coast
of the Victor Company, the new
building will be used exclusively for the
manufacture of records for Hollywood

manager

"talkies".

The new Jenkins & Adair plant

in

Chicago.

The new building will provide manufacturing facilities far superior to those which
the company has had since its inception
six years ago.
The new plant will also
permit a substantial increase in production.
The basis of the business of Jenkins &
Adair is the production of special transformers and retard coils, condenser transmitters, broadcast and recording amplifiers,
mixing controls and gain controls.

The Austin Co. of California and its
engineering representative, R. E. Ward,
have long been associated with the development of motion pictures. A few years ago
the company designed and constructed an
entire film city for First National Pictures,
Inc., at Burbank, Calif., at a cost of $2,000,000.
Its contribution to the progress of
talking pictures through the perfection of
sound-proof stages is typified by recently
completed studios for Metro-Goldwyn-Mayer
and Columbia Pictures, Inc., at Los Angeles
for talking pictures.

NEW TELEVISION STATIONS
Within

STANDARDIZED SOUND FILM
APERTURE RECOMMENDED
Recommendations for a correlation of
practice on projector apertures at theatres
where special apertures are used to restore
the full screen proportion from sound-onfilm pictures were made in the form of a
resolution adopted at a joint meeting of the
Academy of Motion Picture Arts and
Sciences Technicians' Branch, the American Society of Cinematographers. and the
Los Angeles Chapters of the Society of
Motion Picture Engineers and the American Projection Society, held at the Roosevelt Hotel, Hollywood, on September 19.
The resolution, based on the report of
a joint committee which conducted a national survey of theatre chains, recommends that theatres making a practice of
restoring sound film to full screen proportions, by means of special devices that
mat off the top and bottom of the picture,
do so by the use of an aperture whose

30 days, the television broadcasting stations, known as the W2XCP, being erected by the Freed Eisemann Radio
Corporation, will begin to broadcast regular
programs from the Allwood. N. J., plant of
the Freed Eisemann Radio Corporation. At
the present time, the antenna has been
erected, and the equipment is already radiating energy during the preliminary tests
which are being made prior to the broadBoth wavecasting of regular programs.
lengths granted to the corporation, 2000 to

2100 kilocycles and 2850 to 2980 kilocycles,
will be utilized.

that the Dodge Twins,
and many other
stars,
luminaries, together with the
Governor of New Jersey will be present at
the inauguration of programs from this
While the station has been built
station.
and will be run for the purpose of developing television apparatus, it will also enrich
the .programs available to the group of
television enthusiasts who are building and
operating their own receivers at the present
time.
It

noted

is

expected

Broadway

theatrical
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NEW RACON DYNAMIC

NEW TRIMM DYNAMIC

UNIT

A

pany,

the voice

New
All

Condenser
Microphone.

electrical

connections

are

made

through the special detachable 25-foot cable
shown.
The price of the Universal condenser
microphone, without swivel, is $250 with
floor stand,

$340.

New Trimm dynamic

ELECTRAD LAYER-WOUND HIGH

NEW AMPLION CONSTANT

layers around a selected refractory tube.

Unit.

name from

the fact that it combines compactness with
great power. It is 5% inches high by 4%
inches in diameter.
These are overall dimensions. The body of the unit is only 4
inches in diameter.
The new Racon unit is suitable for'
home radio use, for public address systems,
for talking motion pictures, and is adaptable for theatre or outdoor use.
The list
price of the unit is $50.

Market

St., Inglewood,
duced a new model condenser microphone
having a number of unusual features. Re-

ferring to the illustration, the single stage
amplifier is housed in the casing to which
the microphone proper is attached.
This
amplifier employs a single 224 screen-grid
tube, arrangements being made to light the
filament from a six-volt storage battery.
The microphone case also includes an Impedance matching transformer, in the output circuit of the amplifier.
A potential of 200 volts is maintained on
the condenser.

IM-

PEDANCE FADER

The Amplion Corporation of America, 133
W. 21st St., New York City, announces a
new fader for accurate volume control of
disc

and

The

film track reproduction.

new

Amplion

constant

impedance

regulates the volume of the sound
without altering the frequency characteristic of the phonograph pickup or the input
transformer to which it is connected. This
fader maintains a constant impedance on
the pickup to the input transformer, regardless of the volume at which it is set.
Through this new method, the fine harmonics are preserved throughout the reproducing apparatus, making possible a decided
improvement in the definition of both orchestration and voice.

fader

STEVENS

SUPER-DYNAMIC
SPEAKER

A "super-dynamic" speaker has just been
announced by the Stevens Manufacturing
Corporation, Newark, N. J. This dynamic
is
designed for outdoor, auditorium and
theatre use, and is especially suited for the

UNIVERSAL CONDENSER MICROCo., 219 North
Calif., have intro-

speaker

chassis.

meters and general laboratory work.
The finest grade of Nichrome resistance
wire is wound in generously insulated

PHONE

coil.

Universal

line of radio resistances and voltage controls is recommended particularly for use
as a plate resistor, multipliers for volt-

The Universal Microphone

a

:

RESISTANCE

its

developed

is supplied by the conventional type
power amplifier tubes in push-pull, this
energy being fed through an output transformer which matches the voice coil and
where the power pack supplies direct current for energizing the field coil.
DV102, illustrated, is provided with an
output transformer which matches the conventional type of power amplifier tubes and

This addition to the well known Electrad

New Racon Dynamic

has

of

of a special magnetic steel, com-

The "Baby Giant" derives

Illinois,

energy

justment.
A brass screen prevents dust
and other foreign particles from falling
onto the diaphragm. The case of the unit

made

Chicago,

dynamic chassis that combines wide range
with true tone fidelity and furnishes extreme volume with mellowness.
Blasting
and distortion are entirely eliminated.
The Chassis is obtainable in two models—
Model D100 and DV102.
D100 operates from a chassis of the
alternating-current type where the output

of important improvements in its design.
One of the features of the "Baby Giant"
is the new type diaphragm, made of metal
and cloth. This is of such extreme lightness that it has practically no inertia.
In
fact, a jewelers scale is necessary to weigh
The voice coil is wound with alumit.
inum wire to keep the entire unit light.
It has an impedance of 10 ohms.
Flexible leads are used between the voice coil
and the binding posts.
The diaphragm is dome-shaped, utilizing
the principle of the "arch," which is the
strongest form of construction known.
An
improved method of suspension is used in
The outer portion, which
this diaphragm.
is clamped at several points, is made of
chemically treated cloth.
With this new
type of suspension, extreme movements of
the diaphragm are possible, without danger
of cracking.
The diaphragm rides up and
down with a piston-like motion and hence
it is impossible for it to get out of ad-

bining high flux density with light weight.
The new Racon unit weighs only 11%
pounds, being one of the lightest and most
powerful dynamic units on the market. It
will handle an undistorted output of 30
watts without rattling and even at enormous volume, the tone quality is clear and
brilliant.
The response range is wide,
passing all the desired bass notes but also
passing the higher frequencies, so that
speech is clear and distinct.
The unit is
made for 110 volt a-c. operation and also
for use with a 6-volt battery.
It has a
field consumption of one ampere.

CHASSIS

The Trimm Radio Manufacturing Com-

powerful, but compact dynamic speaker
unit of unique construction has been placed
on the market by the Racon Electric Company, 18 Washington Place, New York
City.
The unit is called the New Racon
"Baby Giant" and incorporates a number

is

J/1

"talkies."

Electrad

Layer-Wound Resistance.

The entire unit is covered with a heavy
coating of moisture-proof enamel of unusual
elasticity, baked on at only 400 degrees to
prevent loosened connections and fractured
wire. Contact bands and soldering lugs are
of Monel Metal. The lugs are solder-dipped
All
parts expand
for
easy soldering.
equally under load.
The overall length of the unit is 2 inches,
with a maximum outside diameter of
inches.
It is made with resistance ratings
from 10,000 to 250,000 ohms and priced from

%

$1.50 to $5.00.

The Stevens super-dynamic speaker is
capable of handling an input of 14 watts,
with an exceptionally smooth frequency
response curve from 40 to 6000 cycles. The
entire assembly is mounted on an extraheavy chassis, including the transformer,
choke and condenser, for operation on 110,

The speaker' emvolt, 60-cycle a-c. supply.
ploys a 14-inch cone of the cubical parabola
type made of the well-known Burtex maThe supporting member is integral
terial.
with the cone, making them practically one.
The special features of this super-dynamic
speaker are several, beginning with a lowimpedance voice coil of large diameter and
few turns. This coil is supported at the

Page
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center by a

This

piece.

member attached
flexing member

to

the

pole

is

in

turn

integral with the diaphragm. The field coil
is designed to provide a very high flux
density, since there are 3,500 ampere turns
around the center pole. The field excitation also presents a new development, with
its 281 type rectifier tube applying 300 volts
at 100 milliamperes to the field coil.
Great
care has been taken in the development of
the voice coil transformer, the impedance
of which is accurately matched to the input
of the power tube and the output to the
voice coil.
Special attention has been paid
to the materials used for the pot magnet
and pole pieces.
Also, the method of
mounting insures correct balance and drive.
With 120,000 lines per square inch of magnetic flux, this speaker is one of the most
powerful dynamic speakers of today.

the vitreous enamel type and in manufacture, are kept within a tolerance of plus
or

minus 10%.

THE WERER SYNCRODISK
The Weber Machine Corporation, of Rochester, N. Y., have announced their latest
model synchronized turntable.
The drive
has a spring suspension and there is a
flexible

coupling arrangement incorporated

ALLECTRIC REMOTE SYNCHRONIZATION SYSTEM

POTTER SPEAKER PICTURE
SCREEN

Introduction of a new synchronous disc
reproducer incorporating several novel features has been made by the Allectric
Synchronization Machine Corp., of New
York, with the "Allectric" unit manufactured by that company.
The entire synchonization by means of
this unit is accomplished by electric conThe turntables may be located in
trol.
any part of the theatre, as they are operated in electrical synchronization with
the projector. This feature, it is claimed,
will enable theatres to operate with sound
without the added expense of increased projection

room personnel.

The

projectionist,

provided the turnables are located in the
pit, or anywhere outside the booth, has
merely to set his film to start on the starting mark. The synchronized discs, similarly
are set to the starting marks, and both
projector and turntables are put into operation by the starting of the projectors.
There, also, is a resynchronization device,
operated electrically from the turntables,
which will compensate, it is said, for loss
improperly
synchronization
through
of
patched film or the jumping of the pickup needle a groove on the disc. By this
device the operator at the turntables is
enabled to bring the screen action and the
sound back into synchronization almost immediately merely by throwing a lever to
the right or the left according as required
to speed up the action, or speed up the
sound to bring both into matched operation.
The unit has a double channel amplifier,
to provide an emergency amplifier unit in
the event of tube or other trouble developing during the use of one of the channels.
The installation provides for the addition
of a variable speed motor on the projector,
wiring from this to the turntable and amplifier unit, assembled in one cabinet, and
speaker horns behind the screen.

HARDWICK, HINDLE VOLUME
FADERS
Hardwick, Hindle, Inc., 215 Emmet St.,
Newark, N. J., have introduced a new type

known as the HH Volume Fader.
This new fader is so designed that it is
possible to place it in the most convenient
location, even outside the projection booth,
if desirable.
This is made possible through
the use of a coupling shaft, to which is
attached two drum-type control dials. The

fader,

supplied in any desired length, and
with a flexible coupling when required.
It is not necessary that the dials be
placed as shown in the illustration
if desired they can both be mounted on either
side of the coupling shaft.
The cover of the
Fader can be removed by taking out but three screws near
the top, thus making inspection or repair
an easy task.
The resistors used in this fader are of
shaft

is

;

HH

dished toward each center for rigidity and
strength.
An important feature is the use
of a patented mercury tube lock which is
locked in neutral position as soon as the
door is open, thus breaking the circuit.
Adjustable friction for any desired tension
is provided for through the accurately machined brake and asbestos lined drum.
Power is furnished by a Janette motor
mounted in cast recess in housing and
driving through endless "V" belt.
Another feature of the device is a gauge
pointer which slides on a shaft fitted at
the bottom of the case which enables the
projectionist to straighten out any reel.
Improvements, including a new waffle
type cooling plate that dissipates heat and
prevents film buckling and tension gate
warping have also been made.
The National Gold-E Rewind has been
approved by the National Board of Fire
Underwriters.

The Weber Syncrodisk.
take care of possible misalignment.
It
said that the machine can be attached
to a projector in fifteen minutes.
Ball bearings are employed throughout
and all working parts are submerged in oil.

to
is

GOLD-E AUTOMATIC REWIND
An automatic rewind, incorporating features that are designed to give it special
efficiency in the handling of sound films,
lias been developed by the Gold-E Manufacturing Company, 2013 LeMoyne Street, Chicago.
The new device is being marketed
by the National Theatre Supply Company.
The Gold-E rewind is made of gray iron
and is cast in one piece with bearings and
legs over-sized and well ribbed.
The body
and bearings are mounted at an angle
which is said to solve the problem of keeping the reel in mesh with driving pin,
eliminating rotating springs and dangers
of friction, heat and fire. The inside of the
body is lined with sound absorbing felt.
The door of the new rewinder is of aluminum, cast in one piece and beaded on the
inside to make the device fire tight and

A new development in talking picture
speakers employs the entire screen as the
talking
surface
reproduce amplified
to
sound.
This radical development, along
lines that have been discussed by engineers
for some time as possibly the ideal method
for reproducing the talking films, is being
manufactured by The Potter Company,
North Chicago, well known in the radio
field as the makers of Potter by-pass condensers and other products.
The new speaker is really a condenser,
or an electrostatic speaker, in which four
condensers are mounted directly on the
screen used for the projected pictures, and
thus does away with horns or other types
of reproducers.
Among the many advantages claimed for
the talking screen as a sound reproducer
are that, due to this entire large surface
vibration a huge flat wave of sound is produced, and that the speaker has carrying
and penetrating powers far beyond the
point of projection, a result of the large
volume of air that is moved.
From the standpoint of operation, the
talking screen eliminates need for the often
elaborate provisions necessary to clear the
stage of horns or other types of speakers,
when vaudeville or presentation numbers
requiring full stage space are offered. The
speaking screen requires no more room than
the ordinary silent projection screen, the
projection surface and speaker being combined and mounted on a frame for carriage to the loft like a drop or curtain.
The condenser speaker consists of two
plates held at a certain distance apart by
a high dielectric of extreme thinness. One
plate is a metal foil sheet placed directly
on the dielectric sheet which, incidentally,
is of such a fabric and insulation material
as to be without a natural period of vibration of its own, yet allowed to carry a
charge over the complete surface as does
the front sheet.
A polarizing voltage to
hold the two sheets in as close a contact to each other as possible is placed
across them, so that output of the amplifier connected to this polarizing line superimposes the voice and music frequencies
on to the leads of the speaker.
These
voice and music frequencies vibrate the
two plates electrically with full wave
action.

Unlike other speakers that have point
projection that depend upon increasing their
width of projection by throwing these
points, or beams, of sound out at angles,
the condenser speaker throws its sound
in practically a flat wave, parallel to the
surface of the speaker and extending in
length of projection as it travels from the
speaker.
For motion picture application there are
three ways of installing the condenser
The ideal way is to build the
speaker.
entire screen as the talking surface.
A
second method is to provide a mask for
a column of speakers with one front surface each side of the projecting screen and
a column at the bottom. The horizontal
column, at bottom, projects flat wave vibrations directly at the main floor audience,
covering the auditorium from side to side,
while the vertical columns not only cover
the sides of the house but the balconies
A third method is to install inas well.
dividual speakers back of a porous screen.
The disadvantage of the latter method is
that the air column being flat and wide is
slightly held back in passing through the
porous screen.

NEW POWERS CINEPHONE UNIT
Powers Cinephone, through its president,
Powers, announces to the trade the

P. A.

new "De Luxe" 1930 Powers Cinephone
sound reproducer.
The De Luxe model

The

H H Volume

Fader.

forms

;

disc,

is

in three separate

sound-on-film,

or

a combina-

Projection Engineering, Octooer, 1929

Page 43

ROUND ROBIN

»

$

1.
Group
Subscription

Rate
(The subscription
rate

for individual
subscribers is $2.00 a
year.)

^
^

^ ,^'

v><>

•<•«**

\

cV

^^

v*

SP

^

AO*

^o".**

*»v

CN*

**'
^-

Ae

6

.t

=>t*

-

^

VO^

9» A

-t'

Will you not cooper- ^
ate with us by classify-

e

^

e

** .^«*»

ing subscriptions sent in
as follows:

[(M) Manufacturer
(Please check "M" if you are an executive, purchasing agent, production manager, service manager, plant superintendent
or foreman.)

(E) Engineer
(T) Technician

\o.**

o^

^ *P°

&

c

\°

<$p

^

^r»*

C,v»s

cv*

^ ^ &*

<**

c

6
<$>\

(D) Distributor or
Dealer

(P) Projectionist
(A) Theatre or Theatre

Manager

rf*

6»*

\o*

9« A

e

;

Page

U

Projection Engineering, Oetooer, 1929

tion of both systems.
Standardization of
units which permit theatres, installing only
the disc equipment to add the sound-on-film
attachment at any time, is claimed as one
Also,
of the features of the new model.
those installing sound-on-film equipment
may at any time add the disc attachment
without discarding any part of equipment
already installed.
Other changes named by the company
include the motor drive as a separate unit,
devised to overcome vibrations and eliminate breakage in photoelectric cells and exciter lamps
the sound-on-film attachment
has larger sprockets from which it is
claimed greater smoothness and more even
tone in reproduction is obtained
all
manual controls have been simplified gearings silenced by enclosing in grease-filled
housing, with automatic lubrication
turntable for disc attachment designed so that
discs fit in protected recess amplifiers with
circuit-protectors guarding all main arteries to prevent destructive voltage fluctuation, and entire design constructed to make
every part easily accessible to the operator.
;

;

;

;

;

This Auditorium Series is designed esfor theatre work and for use in
DeLuxe, high-priced sets where a speaker

pecially

of exceptionally large size is desired.
The
one-piece cloth diaphragm which is metallized by a special process found only in

Oxford Speakers

is

puncture proof with a

controlled edge giving superior quality
frequencies.

at

all

UPCO ELECTRIC PICKUP
The Upco Products

Corp., 270 Lafayette
St., New York City, are marketing a new
electric pickup designed especially for use
in connection with motion picture sound

equipment.
It is stated that the Upco Pickup has a
uniform frequency response from 5,000 to
50 cycles.

The film is inspected as it is rewound
is kept in good condition, safe for projection, by discovering and pointing out to
the projectionist or film inspector all bad
and

spots which should be repaired.
It detects and stops the film at the small
as well as large tears, or breaks, both inside and outside or between the sprocket
holes and open splices, or splices that are
badly made and apt to open, or are just
starting to open.
If it is desired, the machine can be set
to stop at each splice in the film so they
can all be closely examined.
The film inspection machine prevents
tiny breaks and tears from becoming large
ones by assuring their discovery and repair before they become enlarged and danThus
gerous through repeated projection.
repairs to synchronous or silent films can
be made and only one or two frames removed and replaced with black leader or
It
not as the type of film may require.
is bad in all cases to have to take out
With
rather long pieces of the film.

synchronous

films

it

is

sometimes

dis-

astrous.

The rewind from the beginning to the
end of the reel is even and solid without
In fact no
pulling too hard on the film.
harm can come to the film from the pull
of
the take-up because there are no

EVEREADY RAYTHEON FOTO
CELLS
television and other applications
calling for photoelectric or light-sensitive

For

cells,

sprockets or

sprocket teeth for the take-

up to pull against.

the National Carbon Company, Inc.,

New York City, now announces a comprehensive line of Raytheon Poto Crlls. These
cells are made in the hard-vacuum and the
gas-filled types, as well as in bulb and
tubular shapes.
The Upco

Electric Pickup.

A unique feature of this pickup is the
special ball-bearing yoke action and ballseated base pivot. This arrangement tends
to decrease the record wear factor of the
pickup.
The standard model of the Upco Pickup,
as shown in the accompanying illustration,
is supplied with a built-in volume control.
Other models, for theatre use, are supplied
without the volume control and are designed to be used with standard type faders.

/

CARBON TETRACHLORIDE GAS TO
PUT OUT PROJECTOR FIRES
A fire extinguishing apparatus applicable
to motion picture projectors has been invented to use carbon tetrachloride in gas
form as the extinguishing medium. The inventor is Charles A. Helm of Cleveland,
where he is connected with Loew's Allen
Theatre. The inventor states that although
the device is intended for general use, he
believes

Eveready Raytheon Foto

Cell.

The hard-vacuum Poto

Cell has the charof instantaneous response
no
response directly proportional to illumination
maximum photo-active surface
permanent characteristics
no leakage or
"dark current." The gas-filled Foto Cell has
the characteristics of super-sensitivity instantaneous response no lag response directly proportional to illumination no damaging effect from ionization low operating
no leakage or "dark current.'
voltage
The Poto Cells are available in tvip
spherical bulb types and three tubular
types to meet a wide variety of uses in
television, daylight recording, photometer,
fire alarm system, laboratory, experimental
and other applications.

—

acteristics

lag

;

;

;

—

;

:

it particularly applicable in conjunction with sound equipment.
In mounting this device, it is preferable
to remove the heat shield from the projector head, and for this, a device for
volatilizing the carbon tetrachloride is substituted, the device being of the size and
shape of the shield.
The volatilizing element comprises a thin
rectangular-shaped casting provided with a
central aperture for light.
This device
holds a container for the carbon liquid,
under pressure.
A conduit extends from
the container to an inlet in the volitilizing
element and has a valve to be operated by
a lever.
When the film catches on fire, a
pull of the lever opens the valve, lets the
carbon tetrachloride into the volatilizing
element, where it is vaporized by the heit
created by the light, and this gas is forced
out upon the film and into the magazines,
smothering the fire.

;

Mr. Prank Reichmann, Vice-President and
Chief Engineer of the Oxford Radio Corporation announces an
addition
their
to
regular line of Dynamic Speakers of the
Auditorium Series which speakers have an
overall height of 12% inches and a diaphragm measuring 11% inches. With these
Oxford line now includes
the
models,
standard speakers with 8-inch, 10-inch and
11% -inch diaphragms.

magazine;

detector box;

2,

3,

detec-

tor box gate; 4, fire valve through
which the film is threaded; 5, film
chute through which the film is
automatically threaded; 6, table
top; 7, starting handle; S, casting

housing the mechanism; 9, casting
housing the motor; 10, electric cable

;

;

NEW OXFORD DYNAMIC SPEAKER

The new film inspecting machine.
The indications show: 1, 17-inch

NEW FILM

INSPECTION MACHINE

The Film Inspection Machine Co. of 630
Ninth Avenue, New York, is now putting
on the market a film inspection machine
having some new features to meet the new
conditions brought about by the sound
films.
This new model is for use in the
theatre or exchange.
The use of this machine which

is

really

an instrument of precision, though simple
and dependable, will, it is stated, accomplish many very desirable results some of
which are mentioned below
The machine itself cannot injure or
scratch the film. It has no sprockets, and
from the time the film leaves the upper
reel until it is rewound on the lower reel
nothing touches the picture surface or the
sound track.
:

and plug.

NEW MICROPHONE AMPLIFIERS
The Radio Receptor Company of 106
Seventh Avenue, New York City, has just
introduced a new microphone amplifier for
portable or stationary use in public address
and similar systems. This amplifier is being
produced in two types, namely, one for a-c.
operation, and the other for battery operation.
The battery type employs two tubes,
and has an output of approximately .35
watt. The a-c. amplifier employs two -27
tubes and an -80 rectifier, with an output
The amplifier
of approximately .45 watt.
is built as a single, independent unit, but is
so constructed as to permit of rack mounting, if so desired.

—
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FOR
AUTHORITATIVE
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MANY
from

times, a suggestion
the outside an un-

—

—

opinion saves needless
loss of time and money.

biased

The

complete

resources,

the

combined experience of the engineers of the Perryman laboratories are available to help you
solve your vacuum tube problems.
This group developed
and perfected the famous Patented Perryman Bridge and

now

Tension-Spring
rated in

incorpo-

The Tube

Perryman Radio Tubes.

with the
Patented

Submit

your problem in writing,
giving complete details. Your letter
will receive our immediate attention.
The recommendation of our laboratories will be
forwarded to you
within one week.

Perryman
Bridge

PERRYMAK1
RAOIOfolTUBES'

1{ola

Laboratories

b^H

and

Plant

Hudson Boulevard, North Bergen, N.

J.

HPODAY

the demand is for greater reliability
consistently fine performance from radio
sets.
Dealers are becoming particularly careful as to
the loud-speakers installed in their merchandise. They
realize that the loudspeaker is the heart of the radio
set
that it is the speaker that tells the story.
*•

Acme Wire Products
and By-Pass Condensers
Magnet Wire "Wound
Coils
Varnished Insulations
All Insulations
Magnet Wire

Parvolt

Filter

—

—

•

Model

C-90

»

All products made to Recognized Commercial Standards, including those of:

National Electric Mfrs. Assn.
Radio Manufacturers Assn.
American Society for Testing Materials

—

more

—

Radio engineers find Rola electro-dynamics brilliant
in performance
rugged and dependable under the
most exacting conditions. Even more important they
know the fine tone quality and range shown in
their laboratory tests will be uniform with every
Rola speaker installed.
Rola reproducers meet the modern demand for con-

—

—

sistent high-quality performance.
faithfully.
They help convince

:

—

They serve

users
dealer of the
merits of the set as a whole. They loyally support
the recommendations of the engineer.
They reflect
most favorably upon the reputation of the set

the

manufacturer.

There are Rola electro-dynamics for installation in
receiving sets, electric phonographs, talking pictures,
auditoriums, schools, and public address systems
wherever reliability and quality are desired in the
re-creation of sound.
Inquiries for details, blueprints and prices from responsible
manufacturers are solicited.
IL, r
'

For 25 years manufacturers and suppliers to the largest and most discriminating users.

The Acme Wire
NEW HAVEN,
Branch

Co.

CONN.

Offices

New York

Cleveland

52 Vanderbilt Ave.

Guardian Bldg.

Chicago
842 N. Michigan Ave.

CLEVELAND, OHIO
2570

E. Superior

Avenue

OAKLAND, CALIFORNIA
Forty-fifth

and Hollis

Streets

:
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NEW GLOBE PROJECTOR
SHUTTER

A projector shutter designed to open and
close toward the center from three sides,
thereby eliminating any drag of light, and
which it is claimed passes 50 per cent more
light to the screen than the standard type,
has been brought on the market by the
Globe Reliance Corporation, 29 Glenwood
Avenue, Minneapolis, Minn.
The device is called the Berger Shutter,
which operates on new principles.
Features of special note incorporated in
the Berger Stutter are that a clearer
picture is given, because the shutter runs
over the 60-cyele. Increased screen brightness with present light or equal brightness with reduced light intensity are

reproduction. Clear diction is the result of
distinct rendition of the consonants, or lip
sounds, like 's' and 'th', which are in
the region of high frequencies. Here is a
problem to be taken care of by good
engineering practice in the design of the
electrical end of the system.
Simplimus
uses the Audak pickup, which renders the
high frequencies, in connection with a fader
of correct impedance to match the pickup
to the input of a Pam 19 Samson, six tube
amplifier, which in turn is designed to
work into the input of a bank of Wright
Be Coster dynamic speakers, used in the

Simplimus system."

NEW ROYAL AMPLITONE
MENT

obtained.

Each frame is on the screen a trifle
longer through the action of the shutter,
and thus the spectator catches a clearer
and more distinct picture.

Subtitle

tails

are cleared up, because the shutter opens
and closes from and toward the center
from three sides.
The shutter allows a
75 or thereabouts revolution and gives back
the picture as taken by the camera.

SIMPLIMUS REPRODUCER SYSTEM
Mechanical design that makes use of
"natural forces gravity, inertia, momentum
in preference to complicated mechanisms"
to overcome common difficulties encountered
in talking picture installations, it is claimed
by A. Des Biens, president of Simplimus,

—

—

Inc., of Boston, Mass., and designer of the
Simplimus synchronous disc reproducer, is
the principle upon which he has produced
a machine that is simple in construction
and makes for the greatest simplicity of

EVEREADY RAYTHEON KINO
LAMP
The National Carbon Company, New York
are marketing the first commercially
developed neon tube for television receivers,
City,

known

EQUIP-

The Royal Amplitone sound reproducer is
one of the first systems to be brought on
the market to supply the demand for
synchronized reproducers. Originally it was
a single-system disc reproducer, but this
year the sound-on-film reproducer head was
developed by the company's engineers, under

as the Eveready Raytheon Kino
Lamp.
The Kino Lamp provides a uniform glow

over the entire plate area without the use
of mirrors of ground glass.
The Kino Lamp can also be used in a
neon stroboscope, for the study of mechanical movement and so on.

Rudolph Miehling, engineer who specialized
theatre work before his entry into the
held of sound reproducer design and con-

in

struction.

The
operate

Royal Amplitone main amplifiers
from
current,
eliminating
all
There are two tvpes or models

batteries.

the 20-S the larger is designed for theatres
up to a capacity of 4,000 seats, while the
smaller unit, the 12-S is for auditoriums
with a capacity up to approximately 1,000.
Both have amplifiers that are of the 110volt,
a-c.
type, and use standard commercial vacuum tubes throughout
The film reproducer has been developed

tor Simplex projectors. The sound head is
attached to the bottom of the projector

head mounting place by bolts. The lower
magazine is dropped only about two inches,
which allows ample space for convenient

operation.

Q
The Simplimus

turntable,

00^

pickup

and coupling mechanism.

threading. When silent or disc pictures are
projected, the film does not thread through
the film sound attachment, but is threaded
directly into the lower magazine.
When
film recordings are used, the film leaves
the last sprocket in the projector head and
passes over an idler under spring tension
a feature exclusive with the Roval Amplitone, device, and designed as a' means
to
minimize flutter. At that point the film is
intercepted and aligned by a guide roller
and then enters the sound gate. It is then
pulled through the sound gate and aligned
by means of a sprocket driven from the
main projector drive shaft, then passing
over another idler into the lower magazine
The optical system is adjusted at the time
of installation and locked into the gate
assembly. The assembly may be removed at
any time to clean the lens without disturbing adjustments of the optical system The
exciting lamp adjustments are' controlled
by means of thumbscrew adjustments The
photoelectric cell is located at the ton of
the sound head and the voltages as received
from the cell pass into the film amplifier
located on the front wall of the booth

"Among

the most common difficulties that
most desirable to overcome in talking
picture reproducer design," Mr. Des Biens
it

The Vocalite sound screen may be
cleaned by scrubbing with soap and water
or going over the surface with a vacuum
cleaner.
The principles involved in the
making of the screen are an entirely new
development in the use of glass beads for
this type of material construction.

is

says, "are the following

Most projection booths are shaky, due
to vibrations from motors, generators, etc.
This difficulty has been overcome by putting
a lot of weight in Simplimus equipment.
Weight is the enemy of vibration.
"2. Most
projectors
have considerable
"1.

gear back lash, causing flutter in the tone.
This we correct by momentum, the turntable is not only heavy but the weight is
at the outside, on the flywheel principle.
"3. Reproducers
that
musical
render
sounds with good tonal quality often produce muffled qualities in human voice

THE VOCALITE SCREEN
High reflective quality without sacrifice
of sound porosity of screens
designed
especially to meet the requirements of talk-

EVEREADY
RAYTHE0N|
KINO LAMP

ing pictures, is claimed for a new type of
material developed by the Beaded Screen
Corporation. 448 West 37th St., New York
City,

and called Vocallte.

The Vocalite material is the result of
extensive experimentation directed toward
the development of a reflective surface that
would give the greatest light value while
providing for extreme sound permeability.
It is manufactured by a new process that
applies glass beads of the smallest size
obtainable from foreign glass makers
the
beads are no larger than grains of fine
beach sand to a silk fabric of coarselv
woven texture providing for porositv to
sound. The glass beads form a coating' over
the threads that produces a glistening surface, having high reflective qualities, but
leaving a large quantity of openings, irregularly scattered, between the threads. The
screen is a cream white color and projects
a soft pure white.
The manufacturers claim that Vocalite
will give one-third more light and from five
to six times more sound permeability. The
material is fire proof, and is easily cleaned.
Owing to the highly polished surface given
the threads by the bead coating, dust will
not adhere to the material. The process
used in applying the beads makes them
adhere permanently to the silk fabric base,
and permits rolling the material without
damage to the surface, the character of
which is such that the light projected
thereon will not refract.

Eveready Raytheon Kino Lamp.

—

—

Gears

in

the

Simplimus coupling
link.

NEW SUPER-MELLAPHONE

RE-

PRODUCER
A new model called the Super-Mellaphone
reproducer, was recently launched on the
market by the Mellaphone Corporation,
Rochester, N. Y.
The machine incorporates features designed to prevent flutter or sound vibrations, which are described as follows :
"First, the Mellaphone
equalizer-filter,
consisting of a series of well-constructed
springs and second, two balanced flywheels
and specially cut gears, are new developments which enable the machine to withstand vibration and prevent effects of them
reaching into the sound reproducer.
"The new machine has a new style tone
arm and pickup which insures perfect
tracking for all records.
Connection with
the projector is made to the main drive
shaft. Ball bearings are used throughout."
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The Burt Reproducer

for Talking

J,7

Motion Pictures
Features

Synchronous Motor Drive (110
or

60

or 220 volts, 50
variation in speed
or projection

Prevents

cycles).

from variation in

line

voltage,

load.

The Super Cells

used require only two stages in

head amplifier, hence less distortion.
Ease op Threading. When running disk or silent,
the Sound-on-Film unit is not threaded. Soundon-Film threads as easily as through a Powers
gate.

Turn Table

Is Accessible, being up high at the
side of the machine.
Installation can be made by
the ordinary operator, and wire man.

Easy to Install.

Projector Head is driven by its main drive gear
and is not required to drive any part of the
sound equipment.
Only Three Shafts
(1) Motor Drive Shaft,
(2) Sound Film Shaft, (3) Disk Table Shaft.
Variable Speed can be used for making schedule
by driving the head off the Powers Motor, when
running silent. Change from synchronous drive
:

to variable
seconds.

speed

drive

about

requires

— No
long unsupported

No Universals

ten

couplings, flexible
shafts are used, as

flexible

shafts, or
these produce tremolo.
Fire Hazard Is Decreased by use of this equipment. Failure of take-up does not cause film

to pile

up

in light.

Write for Bulletin No. 291
Manufactured by

BURT

R. C.
SCIENTIFIC LABORATORIES,
900-904 East California
Pasadena, Calif.

Burt Reproducer on Poicers Projector

St.,

Specialists in

SOUND PROJECTION
Equipment
and
Installations

Dependability to
the great

new

industry of

Sound

— Polymet
Poly met
For Equalizer Networks: —
— Polymet

Projection.

For Amplifiers:

high-wattage resistors
high-voltage filter condensers.

densers

Write Our Engineering Department

For Power Transformers, Audio Frequency Transformers, Impedance- Adjusting Transformers, LoudPolymet Coils ("Polycoils")
speaker Units:

—

m^^,

2Bk
TOW

JEHBugS

WSjflLjtet

^jpj

SHURE RADIO COMPANY

335 West Madison
Chicago,

111.

I

St.,

Polyniet small fixed con-

resistors.

•^p

Send

lor

our catalogue giving complete

specifi-

cations of Polymet Products.

We

gladly supply samples and work with
y° u to meet particular specifications.
will

Polymet Mfg. Corp.
839-A

East

1

New York

34th

St.

City

Polymet Products

.

Page

.
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THE SUPER-DAVOHM
The

Recognized

first

commercially

by the foremost electrical and radio

tactical
-wound

p

wire

high

engineers.

- resist-

ance unit.

(.ASTUAU51ZE.)
5 TO 5,000.000 OHMS

CHARACTERISTICS
Minimum

Practically negligible inductance

Tolerance of accuracy

Temperature

±

1

%

Safe load
.0001
Size 2" long, V%" diameter

coefficient,

THE DAVEN COMPANY,
'

^i'

,

'in

u;

;;;

jj

1:;;

;;;

.
.

;;;
.

'

;

I'j,

M,

-'r

.

-'|i|

:

-!.;: ^11:: r'l.

:

^

distributed capacity

Closer tolerance

if specified

watt

1

156 Summit

Newark, N.

St.,

1

|M

1

I

i.-lllll/'l'!!.:- !!!.

:i

;'.-!-

''Hirni,!!.^

Crowe

Special

i

the name of CROWE has
synonymous with fine escutcheons
and name plates, and the demand for
CROWE products in the radio, phono-

FOR YEARS

attests

191

and Hard Rubber Panels machined and engraved to your specification.
Aluminum cans and boxes made to meet
any requirement.

GREENWICH

to this

NEW YORK

ST. r

W

12" Aluminum Disc with mounting for
shaft either 24,
60 holes on spiral each, $8.00.
Steel Bushing for mounting on
Bhaft each, 75c.
G-10 Neon Lamp for Synchronizing Motor speed, 75c.
These Discs are now being used hy leading Television Developing Engineers.
Special Discs made to your specifications.
Standard Neon Lamp plate
size Wz" x l 1/^" stands steady load of 50 milliamperes each, $8.00.

Standard

and light projecand estimates on

name

dials,

cial

48,

prepared to submit to manu-

facturers in the sound
tion industry samples

segments,

plates,

scales,

spe-

ARTHUR M.
3541 Michigan Ave.,

embossings and escutcheons.

CROWE ENGINEERS

—

175 6 Grace

St.,

POHL
Detroit, Mich.

PATENTS

Use Air Mail"
"Travel by Air
Crowe Name Plate 8 manufacturing company
-

%"

will give careful

personal attention to each manufacturer's
with
problems, and invite consultation
tio obligation on your part.

-

CITY

Television Scanning Discs

fact.

WE ARE

-

Chicago,

Send sketch or model for examination and advice. No charge for
preliminary advice on patents, trade-marks and coyprights. Moderate
Careful personal service.

fees.

EUGENE

E.

STEVENS

Registered Patent Lawyer,

111.

70 Washington Loan and Trust Bldg., Washington, D. C.

MICROPHONES
All Kinds from $10 to $300
$25
For Public Address, etc., list
Standard Broadcast Model, list
$75
Condenser Models for Film and Record Work,
list

Also

$250.00,

$300.00
Covers,

Desk and Floor Stands,

Cords,

etc.

PHOTO

CELLS, neon lamps, special high
vacuum or gas filled tubes, and noise-free

liquid grid leaks,

EXPERT MICROPHONE REPAIRS

UNIVERSAL MICROPHONE

CO.,

—
—

or DUBILIER "High Voltage"
7-Mfd. Filter Condensers Containing as follows:
2-Mfd. 1000 D. C. Working Voltage
"
"
800
I"
"
1800
"
"
"
"
3$2.50 ea.
400
.35 ea.
Filter Condenser 2-Mfd. R.C.A. 250 Working Voltage
Filter Condenser 3y2 -Mfd. Stromberg 600 Working
$1.50 ea.
Voltage
F.O.B. Our

New York Warehouse

W.

K.

manufactured to specifications.

ARGCO LABORATORIES,

LTD.

Inglewood, Calif.
Chicago: Fred earner Co., 9 S. Clinton St. New York: Gotham Eng. & Sales
Co., 130 W. 42nd St. San Francisco: C. C. Langevin Co.. 274 Brannon St.

AEROVOX

^

Bakelita

been

fields

a

All kinds of special experimental work,
models, etc.
Our A-l reputation, backed
by 12 years of experience is your guarantee
of complete satisfaction.' Send us your Blue
Prints for quotation.

Escutcheons
electrical

to

PANELS & ENGRAVING
,,

and

and

Frames and Horn Towers made
Picture
Equipment

order.
Talking
Specialty.

Nameplates

graph,

J.

150 West 22nd

Weston Voltmeter; Model 506

Inc.

New York

St.

—

0-7. List $7.00

City

$1.65

Condenser 7-Mfd. Dubilier 600 Working Voltage.$2.50 ea.
1-Mfd. Splitdorf
600 D.C. Volts
Condenser
.60
"
Grebe
3 00
.35
Condenser
I"
Polymet
300
Condenser
/10.15
"
20Stromberg 25
Condenser
2.75
Dubilier Type 907
.32
By-Pass Condenser
I"
Dubilier
907
25
By-Pass Condenser
Filter
Filter
Filter
Filter
Filter

SKIDMORE & CO., WoolvVOrth Bldg., N. Y. C.

.

.

'.

.

Other Specials

Available

:
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Jenkins

Adair Condenser Transmitter

8C

TYPE C

The type C condenser transmitter is the result of two years actual
experience, during which these instruments have been used under all
conceivable conditions, and in practically every part of the world where
broadcasting or electrical recording is carried on.
In addition to their
excellence as pickup devices, they have proven to be extremely durable
and rugged, and have shown a minimum upkeep cost.

JENKINS
3333 Belmont

&

Cable Address
Jenkadair

/^ — at
n*e

ADAIR, INC.
Telephones:

Keystone

3

18

Mellow Tone
i moderate price
a

we,

The

***,e*

Ave., Chicago, U. S. A.

Power

Undistorted

A

battery, and 180 v.
type C transmitter is built for 6 or 12 v.
battery.
The filament draws ^4 amp., and the plate, 3 to G M. A.
The amplifier has a single stage and uses a standard tube. The transmitter unit is heavily gold plated, and the case is finished in dark
brown enamel.
20 ft. of special double shielded cable with plug and
socket are supplied.
Our bulletin No. 6 describes this instrument in
detail.

The

B

hotels

BoU' 00,ns

high note of the piccolo,
"E" of the bass
viol
Amplisound reproduces them,
and every sound in the audible
range, with striking fidelity.
thin,

the sonorous low

—

This is because Amplisound Systems are built for pure tone, and
no factor however small is slighted.

employs

Amplisound
audio

system,

with

a

3-stage

exclusive

de-

transformers, filters and
speakers. Additional stages may be
any extra power
for
coupled

signs

in

requirement.

Amplisound Systems are complete

Makes

"Silent

for reproducing voice or orchestra,
radio programs, synchronized talkdiscs,
or standard
ing picture

Drama" Theaters

Acoustically Perfect
at
amazing

So

are

Low
the

trie*

Cost

Amplisound

results

achieved by this material
and so economical is it to install
that over 600 exhibitors
.
have recently placed it in service.
You should have all the facts
about Acoustical Westfelt now.
.

.

.

-Si.
*£*««*,
•^•jT*'©^^,

.

.

Send for this FREE Book
Every exhibitor should read this
book on Acoustics. Gives you
the causes of poor acoustics and
the remedy
tells you how to
.

.

.

desired results at lowest
cost.
Send for your free copy
of this book today ... it has
saved thousands of dollars for

get

theater owners, everywhere.

*^

Skating
llinks

engineers

offer

free

consultation service on all problems
relating to sound amplification or

reproduction. Amplisound Systems
.i»>..
cilrl
nnrl installed
in e1
l.»rl
nnilpr
mir
under our
sold and
are
own supervision, also leased temporarily. Write for full informa:i I

tion.
Acoustical Westfelt
is furnished in flameproof
finish.
It
is
available only in rolls
Va" and 14" thick, 54"
wide and 75" long.
Price per square yard,
54" thickness, 45c

—

y2 "

thickness, 75c.

Aclvertisiiigt

AMPLISOUND
SYSTEMS,
224

Inc.

North Desplaines
Chicago, Illinois

Acoustical Division

WESTERN FELT WORKS
4029-4115 Ogden Avenue

phonograph records.

Chicago,

Illinois

Also Manufacturers of Rug and Carpet Cushions and
Manufacturers and Cutters of Felt for all uses

St.,

.
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General Industries Corporation
Manufacturers of

JANETTE

Radio Broadcast Equipment
222 Grove

Waltham, Mass.

Street,

Speed Reducers
Quiet, smooth-running machines consisting of motor
and worm-gear reducer in one compact unit. Motorend frame is cast integral

Two

Button Microphones
Condenser Microphones
Microphone Stands,
Springs and Cords

>

Motor-Driven

¥

gear
with
the
housing,
a
unique construction conducive
compactness and perfect
to

Amplifiers

JANETTE
Rotary
Converter

20 to

1

to 50 to

to

AC

Motor speeds

1.

1150.

Sizes

1/30 to

Industries

standard two-button,
carbon granule type.

Microphone
stretched

talking ma-

ment

Write for
Bulletin SR-529

diaphram,

It has an impedance
about two hundred ohms, and is designed to work into the standard microphone input transformer. The frequency
response characteristic is uniformly flat
from 30 cycles to 7000 cycles per second,
thus giving faithful reproductions on all
voice and musical frequencies.

Singer
149

Bldg.

Real Estate
Trust Bldg.
Philadelphia

Broadway

New York

Eeducer
specially
ed for

"carbon hiss" is low
as compared to other makes, thus making
it especially adaptable to organ
reproduction and recording work.

designtalking

motion
picture
machines. Motor
speed 1750
turntable

RPM;
speed

33% EPM.

VISITRON

MICROPHONES
AND

Photoelectric

AMPLIFIERS

CELLS

AC

Standard with the majority of manufacturers
of Sound on Film
Equipment.

A

dis-

Janette Mfg. Company,
561 W. Monroe St.,
Chicago

to the careful selection of the carbon

ere's

DC

in

tricts.

grains, the level of the

A.

public

chines,

ture sound equip-

of the

is

of

Due

to operate
radios, elec-

address systems
and motion pic-

1/3 H.P.

The General

AC

tric

1750 or

DC

Transforms

shaft alignments. Reductions of

Repeater Racks
Panel Equipment

Operated

Speech

Input.

Public Address.

Mixing Panels.

Power Supply Panels and
Racks.

Reason

Recording Amplifiers.

LABORATORIES
t 1802 Grace

ELECTRO ACOUSTICS PRODUCTS

Chicago,

St.

CO.,

55 East Wacker Drive, Chicago.
111.

INDEX TO ADVERTISERS
Allied Die-Casting Corp

9

American Transformer Co. .Third Cover
Amplisound Systems, Inc
49
Amrad Corp., The
5
48
Arcgo Laboratories, Inc

Enterprise Optical Company
Back Cover
Ettco Tool Co., Inc
11
Ettinger Security Construction Corp.
10

G

G-M
Rest

Manufacturing Co

Burt Scientific Labs, Robert C

13
47

Laboratories, Inc
General Amplifier Co
General Industries Corp

Gilby

Wire Co

50
52
50
3

Republic

Metals Co

Ruden & Aaaras

Samson

Electric

Co

Shure Brothers Co
S'kidmore Co.. W.
Stevens, Eugene E

K

12
10

Second Cover
47
48
48

U
Cameron Publishing Company.

7
8

Mfg. Co
Crowe Name Plate & Mfg. Co.

48

Daven Radio Corp.

4S

Clarostat

Janette Mfg. Co
Jenkins & Adair, Inc

Lynch Mfg.

Products Co

50
6

Inc.

52

M

Polymct Mfg. Corp
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Projectionist Sound Institute

51
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Electro-Acoustic
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Universal Microphone Co
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THE
PROJECTIONIST

SOUND INSTITUTE
Was Created in Response to a Pressing
Demand for a Correspondence School
of Electrical Acoustics

by Those

Who

—

Are Now Identified with the Art of Talking and Sound Pictures Also for the
Thousands That Will Have to be Drawn in to Meet the Ever-Increasing Demand
for Sound Engineers.

POLICY

DEMAND

Our course on Sound Projection,
which is prepared by the most

In the 20,000 theatres throughout the

GUARANTEE
Our
that

guarantee insures you
if

you

enroll as

one of

our students and take advantage of the many opportunities to which your membership

entitles

you,

your

in-

eminent authorities on
qualify

acoustics,

will

profession

whose place

gineering world

is

electrical

you

for a

second to none.

All the available knowledge of

many

the art and the underlying fundamental principles of Sound is given
to you in an every-day, plain-talk

of the course

We

times.

unconditionally

guarantee that if for any reason you are dissatisfied (you
being the judge) we will re-

language,

as well as

fund every cent you have

servicing

equipment.
tuition for these courses

study.

is

and

as the additions of

$75.00
is

this field as fast as

theatres are wired

to

JEWELL, Gen. Mgr.

Box No.

28

for

sound doubles

ranging

from

$200.00 per week.

payable in easy installments as you
at

home

in

your spare time.

PROJECTIONIST SOUND INSTITUTE
P. O. BOX No. 28, EASTON, PA.

Fill

out

Easton, Pa.

P. E. 10

Gentlemen:
Please send me by return mail full details of your special
Scholarship Proposition on Sound Projection.

Na
Address

P. O.

the

for special scholarship proposition.

PROJECTIONIST
SOUND INSTITUTE
A.

be taken into

positions at salaries

Also you have the added convenience of studying

F.

to

the number of operators required. This
condition will create many thousands of

Sound

very reasonable and

and mail the coupon below today

fill

sound

two weeks

installation of

the position as

to

many unwired

practical training in the operation,

paid.

The

number are qualified
Sound operators.
Many thousands of new men will have
per cent of this

in the en-

creased income will pay the
tuition

United States and Canada, which now
employ approximately 50,000 projectionists, it is estimated that a very small

City

State.
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0SN
S
is

manner

the

in

which many

critics

have

expressed themselves after enjoying a sound

demonstration

FIERS and we

GENERAL AMPLI-

with

believe this fittingly describes

our devices.

You

Deliveries
guaranteed f
With our greatly increased manufacturing facilities
and at Cranford,, N. J., we absoprompt delivery of Resistors for
EVERY Resistance Need for at least the next eight
months, no matter how large or how small the order.
Our factory facilities and our complete line of qual-

at Maiden, Mass.,
lutely guarantee

resistances will enable us to satisfactorily take
care of your requirements. We can give you
you want,
you want it.
ity

undoubtedly have to supply

will

Prompt

sound apparatus and

your

if

much

first installation

LYNCH

meets with complete satisfaction you are in
line for

some

plifier is

the nucleus of

why not be

so

The am-

interesting business.

safe

AMPLIFIER? We

all

sound

with

Veritas Resistors

installations,

GENERAL

a

are supplied in either cartridge or pigtail
type, and are made in four sizes with 2
watt ratings. Capacities
watt, 5 watt and
range from 500 ohms to 10 megohms. The
Lynch Veritas Resistors have the metallic
resistive coating fused to the inside of the
glass, and can run a great heat without

offer a laboratory-tested

1

device and one guaranteed against defects
in

workmanship. All

FIERS
torted

We
are

GENERAL AMPLI-

possess unusually

flat

change
Not
non-absorbent.
—
ance
can be made.
in value.

frequency char-

and provide for the

acteristics

WHAT

WHEN

full

It

LYNCH

power output of the tubes employed.

desirous of co-operating at

all

affected by humidity
as perfect a resist-

as

undis-

maintain a free engineering service and

is

Dynohmic

Resistors

Furnished in cartridge or pigtail type, capacities ranging from 250 ohms to 10 megohms, '/2,
and 2 watt types. The resistance element is based on the famous metallized principle which has proved its superiority where accuracy and uniformity are
of paramount importance.

times.

1

Consult us freely and write

for

Bulletin

PE-1 today.

Special sizes of ALL Lynch Resistors can be made to
order on very short notice.
Lynch Resistors are specially suited to the exacting needs
of manufacturers of sound and light projection equipment

— theatrical
and home talking
equipment — cameras,

ment

devices

Model GA-20 (Less Tubes) $225.00

GENERAL AMPLIFIER CO.
27 Commercial Aye.

—

movies

— and
home entertainamplifying

recording

television, etc.

Approved by leading engineers.
Endorsed by test and experimental laboratories.
Employed by scientific apparatus and
precision instrument makers.
Selected by discriminating radio receiver manufacturers.

Send us your specifications. Get our prices. Let us
send you samples. Be prepared for any emergency
Descriptive folder upon
that may confront you.
request.

Lynch Manufacturing Company, Inc.
New York, N.
St.,)

1775 Broadway (at 57th

Y.

Cambridge, Mass.
^Manufacturers oj
565 Washington Blvd.
Chicago,

111.

274 Brannan St.
San Francisco, Cal.

Quality Radio Products
Williams Press,

Inc.,

—Albany

new York

—

Hare

YOU
Overcome This Obstacle?
Between the

amplifier

and loud speaker

lies

the source of con-

siderable difficulty in attaining perfect reproduction of sound and
talking pictures.

Our

engineers,

ized

field,

—thoroughly experienced

— have been

in

such a highly special-

particularly successful in eliminating this

trouble.

If

YOU

have yet to overcome

this obstacle,

consult

AmerB&n
TRADE MARK REG.U.S.PAT.OFF^r

^b»

AMERICAN TRANSFORMER COMPANY
Transformer builders for more than 28 Years
1

78 Emmet

Street

Newark,

New

Jersey
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These photographs from the film "On
With The Show" were furnished by
Warner Brothers theater, Hollywood, California. Like all the Warner
Brothers studios, the stage of this
the

theater

is

Rock Wool

lined entirely with Gimco
Flexfelt sound insulation.

Every voice
in

its

clear

natural tone

A

Marvel

Sound Reproduction

in

"On With The Show," a Vitaphone Production staged in the new
Warner Brothers studio, Hollywood, California, is an outstanding
achievement.

The

by the exclusion of outside
and absorption of disturbing sounds by lining the entire interior
and ceilings with a layer of GIMCO

ideal acoustic conditions established

noises
walls

ROCK WOOL FLEXFELT
Sound

Insulation

played an important part in obtaining almost perfect tone reproduction

on this full color film.
"Gimco" Rock Wool Flexfelt Sound Insulation has the most uniform
sound absorption coefficient at all vibrations from the lowest to highest
pitch.
It is also 100 per cent fire-proof, being made from pure silica
fibre covered with fire-proof muslin and strongly reinforced with metal
furnished in convenient slabs measuring 2 ft. x 8 ft.
of the thickness recommended by our engineering department for each specific application. The slabs are mechanically strong
and flexible for mounting on flat, curved or irregular surfaces.

screening.

or 4

ft.

x8

It is

ft.

Nearly 2,000,000 square feet have been sold for sound proofing, auditoriums, theaters,
hospitals, apartment houses, laboratories, and other buildings.
Consult us on your specific problem. Write for bulletin.
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SOUND as (jood'as tkP/C7ll/?cL
Dorothy Mackaill

and
mer

Sydney
in

First'

Black-

a scene from

National Pic

Hires'"

all-talking

production,

"Tha

Love RacJtit y \

FERRANTI
has improved\Sound
reproduction to equal

Jim JVlozJ&m (yltms
ANEW

era in talking pictures has arrived ...

anxious to prove

itself to

the path of perfect sound reproduction.

might be

as

good

as the Picture

.

.

.

Ferranti engineers established
Ferranti Standard

is

actually here.

.

.

now.

.

.

waiting and

Your wish.

new and

fixed.

.

.

your hope

.

.

.that the

Sound

has been realized.

new

Just as talking pictures developed wholly

The

is

you. For science has triumphed over obstacles in

It

standards of entertainment so have

higher standards in sound reproduction.

can be achieved by adapting Ferranti Audio

Transformers, Ferranti Chokes, Ferranti Input Transformers, Ferranti Output

Transformers

.

.

.

whichever

may

be needed ... to the requirements of the

installation.

Put your sound reproduction problem on a

one up

to Ferranti

recommend

They

engineers.

equipment

to

give

will

you the

new

installation or a faulty old

weigh the variable factors and
splendid

sound reproduction which only Ferranti has achieved
to

match the

undistorted,
.

.

natural

the perfect sound

fine pictures of today.

THE

FERRANTI. INC
130

West 42nd

New

Street,

York, N. Y.

SOUND
AS
S

GOOD
AS THE
PICTUREi
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J

EDITORIAL
November 1929
,

\
A. T. S.

I.

E.—M.

THE

purposes and policies of PROJECTION ENGINEERING have been outlined once before. The outline, however, was general in character and
we wish, at this time, to further amplify the
aim of this publication in its relation to the
vast legion of workers in the theatres.

The

fact that the

word "engineering"

a

is

name

of this publication has, in
some instances, given a wrong impression of
the field we cover. The word "engineering"
is utilized because the greater percentage of
material printed is of a technical nature, but
it does not, by any means, imply that these
technical articles are all profound and understandable only to the man who does his work
with a "slip-stick." Nor, that we, as publishers of a technical medium are serving

part of the

only an engineering group.
It takes over 3,000 amperes to start the
average electric train but once the motors

have conquered the potential inertia, the train
consumes little more than 700 amperes. We
have been consuming a lot of "juice" overthe inertia of this publication, now in
its third issue.
It not only takes "juice" but
a bit of time to get a new publication into its
stride ... to step gingerly along new and
forgotten roads ... to walk blindly sometimes, until we reach a bit of light
always feeling our way until we know the
good roads and the bad ones.
In the study of the sound and light projection fields, before the institution of this publication, we were unable to locate any true
medium of valuable information for theatre
and stage employees, and projectionists the
publications in existence appeared to be
devoted to other causes than that of disseminating educational material. Therefore,
it became one of our greatest aims to function as a source of authentic technical information for the members of the I. A. T. S. E.
and the M. P. M. O. U.
that they might

coming

.

—

.

.

.

.

.

P.

know

M.

O. U.
new development

of every

moving field
this medium,

in

a

fast-

that they might, through
learn every technical angle of
the industry, from studio recording through
to the final elements of sound projection.
Along with this, is a sincere desire to cooperate in any way possible with the
I.A.T. S.E. and the M.P.M.O.U. that we
may, to the best of our ability, assist in solving the technical problems of the field, both
individually and collectively
and, at the
same time, attempt to overcome some of the
existing inertia in connection with the matter
of the distribution of the existing knowledge
of recording and projection technique and
.

.

.

.

.

.

maintenance.

We

have since learned that the producers
are very anxious that the "men in the field"
know more of what they are doing, of what
their problems are
and also anxious
themselves to learn more of the technical
problems in the theatres. That it is very
difficult for the two groups to get together is
evident, particularly when there has been no
satisfactory medium through which views
.

can be

.

.

made common.

The

present issue contains a number of
with the technique of recording and projection and the attendant problems. Two articles in particular are directed
to the projectionists and, we believe, indicate
that there is not only a strong prevalent desire
to pass along the inside dope, but likewise, a
desire to receive, in return, the inside dope
from the other end of the line.
articles dealing

In many ways, the problems of the manufacturers and engineers in the factory become
the problems of the projectionists, managers
and servicemen in the field.
PROJECTION
ENGINEERING serves both. Suggestions and
constructive criticism from our readers will
be welcomed.

M.

L.

MUHLEMAN,

Editor.
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ECTIFIERS
Since the advent of dry metallic
in

formance.

Many

The

of the leading manufacturers have

their rectifier

signal success of

inator

Elkon has

perfection of design and record of per-

always led

brought

rectifiers

problems to Elkon

Elkon

rectifiers in

and battery charging

fields

for solution.

the

"A" Elim-

was followed by

outstanding achievements with low voltage
for

dynamic and other moving

Again,

this year,

coil speakers.

looking ahead and interpreting the

need, Elkon introduced the
fiers

which eliminate

the

new high voltage rectipower transformer in

dynamic speakers and others of moving

Whatever may be your problem
Elkon engineers
in

working out

rectifiers

will
its

coil type.

of rectification,

be glad to co-operate with you

solution.

ELKON,

Inc.
Division of P. R. Aiallory & Co., Inc.
INDIANAPOLIS, IND.

by

ELKON

Projection Engineering, November, 1929

Page 7

resistance

problems
consult

these

Resistance
Specialists
THE

DURHAM

manufacturers of

service of

ized Resistors place at the
electrical

engineers the facilities of a

broadly experienced
cialists

Metal-

staff

available to all engineers.
vite

you

to consult with us

We

cordially in-

on your resistance

problems.

of resistance spe-

together with probably the most com-

plete experimental laboratory of

its

kind in

existence.

Whatever your resistance problem may be,
the utilization of this service should not only
save time and

money

proper solution, but
highest degree

of

in bringing about a

will also

provide you the

accuracy in design and

manufacture, together with

minimum

costs

for the finished products.

A standard Durham Metallized resistance unit, made

Probably the best indication of the value of

and used by the millions

in a

this service lies in the fact that

are

constantly

engineers of

cooperating

many

with

electrical

of the largest manufac-

continually developing

The

facilities of

in

the radio industry.

our engineers

turers and experimental laboratories

and new uses for

wide variety of ranges

new

ideas,

DURHAM

new

and are
designs

Resistance Units.

our experimental laboratories

plus the experience of our specialist staff are

RESISTORS

&

POWEROHMS

INTERNATIONAL RESISTANCE CO.
2006 Chestnut Street,

Philadelphia,

Pa.
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Still the

Best Seller in the Industry

TieBeMitftBe aEeasom

course

of these experts
are equipped with a copy of-

Motion Pictures ^Sound
^Btj Sames R. Cameron
Metro-Goldwyn-Mayer believing

that nothing short of the

good enough when

to servicing their product,

best

is

it

comes

ordered a copy of Cameron's

new book

for each of these

sound experts.

The Motion Picture Studios of this country are 00%
Owners of Cameron's Motion Pictures with Sound
1

The book
Pictures with Sound
to
covers the subject from
Z in such a manner that the
subject is easily understood.

Motion

The book measures

A

7%

x

5

inches
Contains 400 pages
and over 150 photographs
and diagrams.

contains complete

and practical side of sound pictures and sound picture equipment 400 pages of nothing but
sound picture information.

—

THE MOST TIMELY PUBLICATION
FIVE DOLLARS

in-

formation on both the theoretical

IN

ment Manufacturers and
Sound Picture producers.

THE MOVING PICTURE INDUSTRY

Send For Your Copy Now

CAMERON PUBLISHING

Mr. Cameron worked for over
ten months on this book, and
has had the active co-operation of the technical experts
of the various Sound Equip-

FIVE DOLLARS

CO., Manhattan Beach, N. Y.
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The TalriesAre Here To Stay
Perfect your Sound facilities
with Best Theatre Products

MM

dynamic

Tftmtie

Larger and heavier than any
dynamic now

available, the Best

Theatre Dynamic is especially suitable for theatre use and wherever

tremendous volume with undistorted output

is

required.

The Best Theatre Dynamic
dwarfs
size

all

others in performance,

and appearance ...

tirely alter

speaker

it

will en-

your conception of

performance. Send the

coupon today for further information, or better

still,

send us your

check and a speaker will go forward
for your approval.
self this

Hear

for your-

remarkable speaker in

your own theatre or auditorium.
Price, chassis only, $125.00, less

the two 281 rectifier tubes.

The De Luxe
Pick- Up
Again Best scores

the intro-

new De Luxe
Theatre Pick-up heralds

duction of the

another step foiward in sound
reproduction. Unexcelled tone
less needle scratch
quality
these are
controlled volume
but a few of the features of this
new and remarkable pick-up
which Best is sponsoring for
theatre reproduction.
.

.

.

.

.

.

.

.

Perfect balance gives lightest contact
of needle on record, resulting in longer
record life. Double tone arm with
unique hinge for raising and lowering
head makes needle changing quick
and convenient.
Price, theatre

model with extra long

lone arm, $30.00.

BENT

IVEsiainf actiiring €©•
l'-JOO GROVE STREET
IRVHYGTOIY,
]YEW jersey

I

am anxious to hear the

] Best

O
]
O

Theatre Dynamic

De Luxe Best Theatre Pick-up
Please send full information.
I enclose check for speaker on approval.

Aame
Addret

:
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A New Synchronized Apparatus for 1 6 mm.
Films

With Disc Records

Synchronism Gained
Frames.

Reduced Speed by Reducing Number

at

the operation of motion-picture
where the film is syn-

chronized with sound recorded on
a disc or on a film, the standard
speed of the projector is 90 feet per
minute or 24 frames per second.
It will be understood that the sound
record, whether on a disc or on a film,
must be reproduced at the same speed
as

it

was

originally recorded,

and

in

order to use the standard theatrical
synchronized film, whether of original
width or whether reduced to 16 mm.
width, it will be necessary to project
the pictures at this standard speed of
24 frames per second.
Professional projectors are always
operated in booths for fire protection,
which at the same time prevents the
audience from being disturbed by the
noise of the machine.
All projectors,
whether made for 35 mm. or for 16
mm. films, when operated in the open
without a booth at the standard 24
frames per second, make so much noise
that it is practically impossible to reproduce synchronized sound pictures
satisfactorily.
Projectors for amateur
use are designed primarily to be operated at 16 frames per second. At this
speed, it would usually be impossible
to synchronize theatrical records, as
they would only be running at twothirds of the normal speed at which
they were recorded.

will be

ened

the difficulties of operating these projectors at the abnormally high speed that would be necessary to maintain synchronism and give
correct reproduction of the sound, we
have found, by experiment, that we
can remove every third frame from the
synchronized film, thus reducing it to
two-thirds of its original number of
frames, and when projected at twothirds the speed at which it wy as originally
recorded,
perfect
synchronism
t

Paper delivered at the Toronto meet-

ing of the S.M.P.E.
* ~\\'m.

ration.

H. Bristol Talking Picture Corpo-

Bristol*

maintained between the shortand the original sound

record.

Although

by

plan, we have
third picture, we

this

eliminated

every

have found

that,

due to persistency of
does not detract from the
natural action of the picture.
By a specially designed printing machine, we are able to make prints from
original
the
theatrical
negatives,
either of the standard width or the
16 mm. width, with every third frame
eliminated.
Such prints can then be
used in either 35 mm. or 16 mm. projectors at the reduced speed of 16
frames per second, still producing
equally as good results as though the
pictures had been originally taken at
16 frames per second. When projecting these films, it is necessary to use
a shutter designed for the projection
of 16 pictures per second in order to
reduce flicker to a minimum.
vision,

Fig. 1.

16

Advantages Gained

film

it

Reducing Number of Frames
To overcome

of

Electro-Synchronous Device Employed

By William H.

INprojectors,

1

Standard

mm.

prothe
usual motor replaced by a
synchronizer.

jector with

The following are some

of the ad-

vantages gained by using this method
of operating the projectors at the slow
speed
First, it keeps the noise of the pro-

down to a satisfactory level,
without using a sound-proof cover,
thus not interfering with the accompanying sound reproduction
second,
it reduces the wear and tear on both
jectors

;

the projector and films, which means
longer life for both third, by using the
film of reduced length, there will be
an appreciable saving in the cost of
the prints fourth, this slow speed allows for increased length of running
;

:

time.

The complete

outfit for

reproducing

these special synchronized 16 mm. or
any other 16 mm. films, consists of a
turntable unit connected electrically by
a small cable to the 16 mm. projector,

Page 12
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using

the
scribed in

special synchronizers dea paper presented at the
meeting of the Society of Motion Picture Engineers, September, 1928.

Special Synchronizer

We

-—"

i*

have developed a method of us-

same type of synchronizing
which were previously described, but now made up into smaller
ing the

motors

models,

especially for non-theatrical,
industrial and educational uses, so
that the synchronizers can be used to
replace the motors that are usually
employed in 16 mm. projectors. For
illustration, in the 16 mm. Bell &
Howell projector, we have been able
to substitute for the motor which is
usually supplied, one of these synchronizers as shown in Fig. 1.

Fig. 2. Specially

designed

turn-

if

table, with driving motor and
"syn c h ronizer
generator." for
16 mm. films.

tm

/

There is no other change in the projector, since the gearing at the turntable is made to give the correct speed
ratios.
The cord shown is a cable

The

J

.."':".'

made

shown

is

on the left-hand side of the base,
through a worm and gear located in
the center of the base, rotates the
turntable through the vertical shaft
at 33% revolutions per minute.
The
motor, in addition to driving the turntable, also turns' the rotor of the
synchronizing motor on the base, which
generates the current to drive the
synchronizing motor which has been
shown as a part of the projector.

run at one-half the speed
synchronizer driving

accomplished by making a

four-pole synchronizer at the turntable
and a two-pole synchronizer for the
projector.
The field of the turntable

accomplish this, we have developed a
mechanical filter system which has
proven very simple and efficient.
It

to

that of the
the projector.
of

Trunnion Bearings Used
This

is

synchronizer

is

mounted on trunnion

As we have previously used these
motors and as described in the previous paper referred to, these synchronizers both run at the same speed, but

bearings, so that its field may be
rotated independently of the rotor.
The rotation of this field on its trunnion bearings in a direction the same
as the rotor is turning will cause a
decrease in the speed of the projector,
while the rotation of this field in the
opposite direction to that of the rotor
will increase the speed of the projector
without in any way affecting the speed
of the turntable.
The handle shown in the illustration
of Fig. 2 can be used for revolving the
field of the synchronizing motor in its
trunnion bearings through a pair of
gears. By means of this, perfect syn-

in this case the turntable synchronizer

chronism

In order to make the synchronizing
small enough to replace the

motor

original motor in the Bell
projector, it is necessary

& Howell
that

this

motor should run at high speed, but
such a high speed

is undesirable at the
turntable, as it may make noise and
cause vibration, interfering with the
perfect reproduction of the sound.

Sound
The Man

•

without in any way disturbing the
projection of the picture on the screen.
It is of the utmost importance that
the turntable be absolutely free of
vibration in order to obtain perfect
reproduction, especially of music. To

is

motor which

pUjk

I

n

2.

electric

''ill

:

leading to a companion synchronizing
motor, which is shown at the righthand end of the base of the turntable
in Fig.

-a*"**"

/JL»i* .. «—-*«« --m'i \B\
Jj^tt^^g

may always

be maintained

consists of

mounting the turntable as

shown, on a tripod, which stands on
the floor independent of the base
carrying the motors. A vertical shaft
connecting the motors with the turntable is provided with several flexible
metal disc joints, designed particularly
to filter out the vibration that would
otherwise be transmitted to the turntable from the motor base.
In addition to the flexible disc, there
is
a double sliding joint which is
clearly shown in the illustration. This
double sliding joint, working in conjunction with the flexible filter discs,
has proven to be a most practical way
of eliminating vibration, which is always present at the driving motor.

— as the Customers Hear
— —

It

Rent
Friends, Pays the Taxes
—Sound His Family,—His
and Drags the Balance Out of the Red

in the Seat,

Film Rentals

Installation

By Haviland
a far cry nowadays back to
old times when the lone piano
player sat in a dark corner and
ad-libbed Paul Revere's Ride and
the Burning of Rome during the whole

IT'S
the

show.
I once opened a new house in the
old days, with piano and drums, and
we thought we were the berries! All
the other flickers in town were using
a piano.
Then came the transition.
The
chain houses began using small or-

Wessells

The
Trade Papers published cue

chestras, with organs for relief.

Picture

music suitable for various picand the musical taste of the
public began to be cultivated.
lists of

tures,

greater sense it reflects the slower,
and possibly more secure foundation
laid by picture houses that gave a
thought to good music.
Which brings us into this present
momentous and unsettled era.

Radio and the Picture
Several broadcast papers have taken
the full glory for the uplift of the
public's enjoyment in better music,
and given it to radio.
It does, in a great sense, reflect the
possibilities of the science, but in a

Sound
With the welding of the phonograph,
radio and the motion picture, you are
given a complete and almost perfect
The field of producentertainment.
tion

in

this

direction has

only been

:

!

—

!

!

Projection Engineering, November, 1929

tapped.
The development can be
safely left to the studios and their
technicians.
The manager's job is to
reproduce their efforts in a capable

Page 13

papers catering to an interested pub-

Most of your patrons have a radio
wherever they go they hear it
stores,
lunchrooms,
barbershops
all over
and now you give it to them. But, be
careful.
If you don't know what I
mean, go in most any barbershop
tired, worn, worried about
your business
and expect to

the fundamental
principles
of
sound are no longer a secret if they

get a comfortable quiet shave.
You'll
soon find out if the radio is turned

manner.

The Knowing Public
With the many radio and
lic,

picture

—

ever were.

Sound on

and disc
detail, and in

film

have been explained in

many ways.

Know then that your customer no
longer believes that the actors stand
behind your screen and do their stuff.
He knows that the singers, the musicians, the actors, have all done their
bit in the studio before the mike, and
that when the result has been delivered to your theatre, it is what is
popularly known as "canned."
All
your customer wants, and he should
reasonably expect it, is a credible effort at satisfactory reproduction.
Synchronized Apparatus
It

doesn't

make any

difference

if

your apparatus is the most expensive
(I won't say the best) or one to fit
the purse of the house.
Whether it
cost $14,000 or $1,400, if you as manager, demand and get a careful first
adjustment of your machine, you've
gone a long way toward satisfying
your patrons.
Dropping the technical stuff—the
more you know of it, the more it confuses you let the engineer from the
installing company do the worst work
Matching horns and cones,
for you.

—

or both

;

setting amplifier units so as

overload the
reproducers
matching tubes balancing input from
pickups on both projectors, and clocking speeds of machines to maintain a
constant pitch of music or voice.
The other technical stuff on the
power to run the apparatus, and
stabilizing the current, ironing out
not

to

;

hum and
also

work

interference
for the engineer.
.

On With
Now

.

.

that's

Show!
What do you

the

we're ready.

do?

Above all, DON'T whip and force
each and every one of those $1,400 or
$14,000 so that they roar out of the
reproducers and knock your cash customers out of their seats.
They know you have sound in the
house.
Your marquee banners tell
them that before they come in, and
when they sit down they expect to

have it served to them intelligently.
Your house owner may want to let
the folks know what a wow of an
apparatus he has installed for their
amusement, or the engineer of the recompany would like to
producer
demonstrate how powerful a blast he
can produce.

Don't Let

Have some

Them Do

patrons' eardrums.

And

It!

consideration for

bear this in mind.

your

.

.

.

.

.

...

.

.

.

.

motor, or the winding up in the middle
of a selection.
I heard a change recently.
In the
first reel, just before the switch, a
songwriter is playing the piano introduction to a new song he had written.
In the opening of the next reel, he
begins to sing
a couple of
tones lower than the piano part. There
was a well-voiced groan from the
crowd almost community singing!
Watch the speed of projectors
.

.

.

.

.

.

...

.

—

—

on.

.

A

Out

But slide a record on your
non-sync table and entertain the customers while you're doing it.
I heard one operator jumping around
on a record, trying to land the needle
on the right spot, and succeeding in
delivering an unholy effect from the
start.

speakers.
If the trouble happens far in the
record, or a scratch or crack causes
the needle to jump out, or repeat
cut out the sync table, and
carry on with an orchestral record on
the non-sync.
You'll get by without
getting any hoots from the crowd.

Unbalanced Projectors

Every Manager His

have recently listened to show
after show in a house where this happened.
When the change was made
to Projector No. 2 the power was
boosted, and back to Projector No. 1
the power was dropped.

!

This same manager in a dialog
picture cuts down dramatic scenes,
and raises a whisper to a shout.

have a finger on

.

.

.

to take

daily exercise by running back
and forth to the monitor button.
If the action of a picture pepped
up and the music became a bit louder,
he cut it down
When the music
dropped down with a slowing up of
action, back to the button, and he
boosted the power.
his

the amplifier.

switched projectors.
Which was a lot of boloney. If the
machines can't be set, for example, so
that point 7 on the fader gives the
same volume for Projector No. 1 as
for Projector No. 2, when reels change,
more confusion would result.
And if everybody, from the manager
to the operators, gets confused
God help the talkies
We'll take another angle. Both machines are balanced for volume and
we make a change of reels. The new
reel starts off with a higher or lower
pitch than the previous one.
There are few families in these
United States that do not own a
phonograph, or have not at some time
And, they
or other possessed one.
recognize the running down of a

Own Conductor

One house manager seemed

I

the monitor button all the time.
An
engineer was present and I suggested
that the pickups be balanced, so as
to deliver the same energy from the
fader box.
Either he was too much engineer,
or none at all, he argued that it
couldn't be done, and that the operator would have to compensate for the
difference on the fader, each time he

the best of families.

don't juggle with the record or speed.
STOP, rewind and get away to a fresh

Reel one ends, and we fade to reel
two.
The volume, which had been
comfortably loud, drops considerably,
and looking into it we find that Projector No. 2 is a few feet further
away from the amplifier unit than
Projector No. 1. This made a longer
pickup lead, adding more resistance
and cutting down the energy delivered

to

in

If it is in the first part of the reel,

"tin ears."

Somebody had

of Synchronization

happens

It

evidently
listened
to
cycles,
frequencies, beats, blasts and what have
you, until he developed a "tin ear."
Music and reproduction didn't mean
much to him unless it hit him full in
the face with a wallop
Don't think your customers all have

to

.

make them match

volume that reaches you moderately to the back of the house, will
be mighty thoughtful of the patrons
down front, and far more entertaining.
I recently met an engineer who told
me he had just had a curve chart
made of his ear to show the susceptibilities to cycles and pitch.
Which
was all very interesting. But he had

And, what for?
When the producers make their
stuff, they pay a competent director to
synchronize

the

more about music
'

music.
He knows
in that one picture

than the average house manager would
know if he ran sound for the rest of
his

life.

The
fit

the

.

.

director

arranges his stuff to

moods and action
.

why

of the picture
should you try to lead

the orchestra, too? If you aren't satisfied with the studio musical accom-

paniment,

why run sound?

And

the strange part is that the
studio in nearly all cases, produces a
mighty capable accompaniment.

Overtures and Exit Marches
Give them a worthwhile overture,
and a snappy exit.
In one house that opened and closed
cold, I suggested this to a manager.
He gave me a five minute dissertation
on the fact that his patrons had
radios they heard radios they heard
good overtures over the radio. That
when they paid to come in to his
(Continued on paae 35)

—

—
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New

Theatre Light Control System

Lighting Operator in Front of Curtain Controls Theatre Lights Through
Series of Knobs

ANEW
lights

system of controlling the
of

a

theatre,

new and unique

principles

dimming

the various lights or
The operations of
these dimmers required much physical
effort and agility, and many elaborate
and ingenious mechanical schemes
were often resorted to in order to simplify the work.
Their manipulation
or

involving

groups of

and

minimizing time, labor and
valuable space, has been developed by
the General Electric Company and
installed in the new Chicago Civic
Opera House.
The lighting director

of

lights.

Above:
Color master of Selsyn
Left:
transmitter.
Voltage regureceiver.
lator
unit
Selsyn
of
Right:
Grand stage master control of Selsyn transmitter.
plexities of stage lighting will be convarious colors fading

trolled, lights of

(usually the stage electrician), heretofore unseen to the audience but vitally
important to the success of the production, now leaves his position backstage for the first time in theatrical
history, and takes his place in front
of the curtain along with the prompter
and the musical director.

Remote Control
In front of the curtain, the lightingoperator will control the stage and
house lighting as easily and as intelligently as the orchestra conductor now
In front and
directs the orchestra.

on each side of him will be arranged
tumbler switches, indicating lights, etc. By the mere manipulation of a single knob all the corn-

dials, knobs,

and brightening at various points and
at the proper moments.
Scenes requiring complex lighting effiects such
as sunsets, sudden thunderstorms, ballets, etc., will require no more effort
than is required to
switch in the home or
to turn a door knob.
in

their

control

flick a lighting

Advantages of
The advantages

New Method

of the

new method

are manifold. Heretofore, the control
of theatre lights was centralized in a
switchboard back-stage which, in the
larger theatres, sometimes was 40 feet
long by 8 feet high. Arranged on this

switchboard were rows upon rows of
"dimmers" with large levers whose
movement controlled the brightening

made

it necessary for the electrician
be at a point "off-stage"' where he
could not see, except indirectly, the
effects he was producing and where
he had to rely on cues of words or
sounds to inform him when it was
necessary to change the lighting efSuch a switchboard is no
fects.
longer necessary.
The new method also follows the
modern trend which makes simplicity
an essential, especially in theatres. By
eliminating the old bulky switchboard
in the wings, more space is made

to

available to stage operations, and coordination of activities results.

The "Selsyn" and "Thyratron"
The control scheme which makes the
new method possible involves principally the use of three important devices: the self -synchronous motor, the
low-vacuum rectifying tube marketed
under the trade name of "thyratron"
and a new type of saturated-core reacReactors have been used before
tor.
in stage lighting but a new type had
to be designed to fit the new system.

Reactor

and

d sc o n n ecting
switch rack for
Selsyn t h y r ai

t r o n

control

for
equipment
stage and audi-

torium lighting.

The selsyn is a device resembling an
ordinary electric motor in appearance
and general construction. Contrary to
the operation of a motor, however, the
rotating element does not revolve at a
high rate of speed, but moves slowly
rarely more than a complete revoluWhen two selsyns are intercontion.
nected electrically, the movement of
the rotating element of one produces a
corresponding movement of the other
rotating element in the same direction
and by exactly the same amount. It
is by the use of these devices that the
operation of the Panama Canal locks
is controlled, and they are also used
in this country for various purposes
including the opening and closing of
bridges, operation of elevators, etc.

Function of Reactors
side of the voltage supply to
each light or group of lights passes
through one winding of a saturated
The other winding of
core reactor.
this reactor is fed. by direct-current in

One

:
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varying amounts from a pair of thyratrons. The amount of rectified current supplied by these thyratrons depends on the electrical relationship
between the elements of each tube, and
this is determined by the control devices governed by the lighting operator. As the amount of direct current
fed by the thyratrons to the reactor
varies, the resistance of the reactor to
the lighting supply load varies from a
point where the lights are out, to full
brilliancy.

The immediate determination of the
relationship of the elements of the thyratrons is through the agency of deThere
vices called phase modulators.
are two of these for every individual
lighting circuit, one for use during the
present scene and the other for the
purpose of "setting up*' the next scene.
The operation of the modulators is. in
turn, governed mechanically either by
the action of a selsyn or by knobs in
front of the lighting operator.
By manipulating the knobs on the
individual modulators, the lighting operator could control the lights, but it
would involve the operation of a possible 141 knobs in the case of the Chicago Civic Opera House, as there are
that many lighting circuits on the
stage. By the use of the selsyns, however, it is possible to govern all the
lighting circuits through one knob, or
to split the control into major and
minor

depending on color,
location and function, each group in
turn controllable through the agency
of a knob. This is done in the following

divisions,

manner

Master Control
The grand master knob controlling
all

the lights on the stage electrically

Lighting-directors'

controls the

movement

control board for Selsyn thyratron
for stage and auditorium lighting.

of the rotating

element of a grand master selsyn. This
selsyn is electrically connected with
selsyn governing not only the major
and minor groups of lights, but also
the individual modulators for single
lighting circuits.
Therefore, movement of the ground master selsyn's
control knob causes all the selsyns
operating the modulators to move in
conformity with it, and the modulators, preset in accordance with the
recpiiremeuts of the scene, operate to
control the lights.
If. however, individual control of any major or minor
group or individual lighting circuit is
desired, the knob in epiestion may be

control

equipment

turned and the resulting movement
does not interfere with any of the
other circuits.
There are 141 individual stage lighting circuits in the new Chicago Civic
Opera House. Each of these circuits
includes lights of but one of the four
colors used on a theatre stage amber,
white, blue and red. A typical circuit
may cover the amber lights at one
side or the center of the footlights,
the red lights in one of the light
bridges, or the white lights in one of
the "pockets."
These individual circuits are grouped under the control of
master knobs governing, for example,
all the blue lights in the borders and
footlights, all the amber in the pocket
lights,
all
the white in the light
bridges, etc. In addition, all the lights,
of each color, no matter where, are
controlled by a color master knob.
Finally, all the color master knobs can
be group-controlled by the grand master knob.
The same system is followed with the "house" lights of the
theatre, but in a much simpler form
as the lighting circuits involved are
comparatively few.

—

Control Energy Involvel
Rack containing
banks of thyratrons for Selsyn
equipcontrol
ment. The thyratron is a form
of

"grid-glow"
tube.

The energy involved in the control
of any of the individual lighting circuits is approximately one-tenth that
consumed by a pocket flash light. The
energy controlled, however, runs as

high as 30,000 watts in a given circuit
than half as great as the power
ratings of the largest broadcasting sta-

—more

tions in this country.

In actual operation, the lighting operator will preset the individual modulators to create the desired lighting
effect in the first scene and when the
performance starts, the modulators
will be connected in the circuit by
means of a master tumbler switch.
Varying the intensity of the lights will
then be merely a matter of turning the
grand master knob, or other knobs as
(Continued on' page 31)
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Public- Address and Centralized Radio

Systems
1.

THIS
gained

particular

an

The Power Amplifier, Power -Supply Unit and Fader Control

subject

unusually

E.

is

the

W. D'Arcy

has
great

amount of interest in the last
eighteen months, due to the development of several forms of talking
motion pictures. At the same time,
there has been very little information
relative
to
public-address
systems,
power supply, and associated equipment, available to the engineer not in
the employ of one of the several leading manufacturers. It is quite a problem, and it would be impossible to attempt to cover all the angles in anything short of a text book. We will,
therefore, content ourselves with concentrating salient points into a group
of articles to appear in subsequent
issues of Projection Engineering. The
following article deals with this subject generally mainly with the power
;

supply and actual amplifier unit, the
best way to obtain maximum efficiency
out of this equipment, and the minimizing of hum.
Several different electrical units,
such as phonograph pickups, microphones, attenuation pads, etc., are used
in public-address equipment, and for
ease of discussion we will subdivide
them and discuss each one individually.

Combined Amplifier and PowerSupply Type
A great many of the more popular
amplifier units have their power supply built in as an integral part of the

This system has its
complete unit.
advantages where no great degree of
amplification is occurring in the unit,
or in the enclosure of the stage of
amplification under discussion.

By

How-

ever, where a complete public-address
amplifier is used with a high grade

THIS

on

articles

of a series of
Public-A ddress and

first

Centralized Radio Systems by Mr.
D'Arcy. Subsequent articles will deal
with fader control systems, line balanc-

impedancematching ; then centralized distributing

ing, level-indicating devices,

systems, channel-selecting devices, relay control, and so on, completing the
series with data on laboratory test
equipment. Editor.

—

transformer cases should be grounded
and, if possible, all wiring incased in
iron pipe for shielding.
In some of the better grade of public-address and theatrical amplifiying
systems, separate power supply is incorporated for each particular stage
of amplification.
This precaution is
necessary due to the voltage drop
through the choke coils and rectifier
tubes. If a slightly gassy tube is used
in one of the stages the increased current causes a drop in voltage on the
preceding stages with a resultant
amount of distortion. It is not necessary where voltage amplifiers are used
and the impedances of the tubes are
so high that no considerable amount of
current is likely to be drawn in the
plate circuit, but where a large amount
of power is required in the amplifier, it
is necessary to minimize the possibility
of a voltage drop such as has just

been mentioned.
Consequently, this
system has received the approval of
the largest manufacturer of motion
picture sound equipment.
There is
still, however, a considerable amount
of difficulty arising

tromagnetic

fields.

from transient elecIt
would seem

from the results obtained that the diffiof this particular system are
very much over-balanced by the superior quality obtained and the reculties

liablity of the equipment.

Separate Power Supply

Where

portability is not a necessity

and the equipment is being built for
a permanent installation, to be operated off the commercial lighting supply available, a very much better type
of equipment can be constructed by
separating the power supply from the
amplifier.
This is a very excellent
practice and can be accomplished quite
easily.
By this method it is possible
to remove the power supply transformers far enough away so no great
trouble is encountered due to stray
electromagnetic fields and hum therefore, this source of trouble can be considered as eliminated with this type of
apparatus.
This particular design
merely necessitates the building of a
separate rack on which is placed all
the power supply equipment, such as
supply
power
transformers,
filter
chokes, rectifiers, voltage dividers, and
the power control equipment.
small
expenditure of money is required for
this design but the additional expenditure is more than warranted in the
improvement of results.
The same
warning holds true, however, that
where a low impedance tube is used
and there is a possibility of one of the
tubes becoming slightly gassy and
drawing an enormous plate current
from surges of its applied grid voltage,
a necessity still exists for separate
power supply, especially, where pushpull stages are used.
;

A

The author

so far has not witnessed

type of microphone the gain throughout the whole amplifier system is quite
considerable, which means that the
first stage of the amplifier becomes extremely sensitive so a great deal of dif-

encountered from hum, due
pickup in filament leads, wires, and
stray electromagnetic coupling.
This
can be overcome to a large extent by
placing the audio transformers at a
proper angle with respect to the power
transformer. The angle is extremely
critical and the transformer should be
placed in its angle under actual conditions, the best way of doing this being
ficulty is
to

to short circuit the grid of the tube
preceding the transformer under hum
adjustment to its cathode, then turning
the amplifier on and adjusting the
transformer for minimum hum output
All the
as shown on a hum meter.

Fig.

3.

visions

Front view of a
are

made

portable

public-address

amplifier.

Pro-

for its use with microphone, pickup or radio.
Fading also can be accomplished.
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power-supply unit being shown in Fig.
2 so that we may take up the discussion of each component section in subsequent issues.
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Input and Fader Controls

7

Schematic diagram of the

portable
power unit
a m p

a.

I

The

i

fi

p.-

for
e

r.

terminal

numbers

i

n d

i-

cate
the
connections to be

made
this

between
unit
and

the amplifier.
T-308(

HOV. AC.
-°\A>-

a commercial type of push-pull, low
impedance, high output, stage of amplification working without an unexplainThe plate
able high plate current.
current variation in this stage, using
type-50 tubes, increases to as high as
185 milliamperes from the normal
level of 110 milliamperes when delivering an output of 7 watts. This terrific
increase in current makes it an impossibility to operate the tubes off the
same power supply as used for the preliminary stages. Fair results can be
obtained, however, where push-pull
stages are eliminated and the iron in
the output transformer is operated far
enough beyond its saturation point to
become an effective impedance, thus
aiding in choking out any transient
gassy current which might occur. As
an actual demonstration of this point,
with the two type-50 tubes previously
mentioned, the same identical tubes delivered an output of 15 watts with an
increase in the plate current of only 10
milliamperes.
This statement can be

checked very easily in practice, the
only necessity being that of an output
transformer with enough iron and copper in it to insure good reproduction
at high values of plate current.

Portable Public-Address Amplifier

An

illustration is shown here (Fig.
of a portable public-address amplifier with every facility included for

3)

operation from microphone, phonograph pickup, and radio. Fading also

can be accomplished between any of
the three mentioned sources of supply.
The mixer circuits, as shown in the
schematic diagram of Fig. 1, are
matched and built for a 600-ohm line
Special designed transimpedance.
formers of an unusually high quality
are used. However, even in this ampli-

The line input volume controls and
fading controls are somewhat novel, as
can be easily discerned.
It is quite
obvious that for good reproduction
without attenuation of the higher frequencies,

it is extremely necessary to
have all the impedances of the system
worked out correctly. For that reason,
instead of merely short-circuiting the
primary of one of the transformers for
a volume control, a three legged T arrangement is used, by that means resulting in an unusually flat frequency
response curve for any given degree of
attenuation. The power output transformer in this amplifier unit is so arranged as to match the impedance of

—

following loudspeakers 4, 8, 12
16, or by using the tips of the
speaker plugs for the output circuit,
as shown, and plugging into the output
jacks on the panel, further impedance
reductions can be obtained down to
where impedance matches are possible
with the voice coil of a dynamic
speaker, which is approximately 6
the

and

.

ohms.
This transformer has been especially
designed to withstand the quite high
degree of current flowing through its

the hum is still quite a considerable element, and a compact amplifier
of this type would not be practical for
This particular
theatrical purposes.

primary and still give an excellent frequency response. Insulation is an important factor in an output transformer used in this manner, and transformers insulated for 1,000 volts have
a disgusting tendency to break down
unceremoniously, therefore, a primary
requirement for a good output transformer is that of high insulation value.
A further discussion on output trans-

schematic diagram has been subdivided
into
separate sections the
several

formers will be taken up in a subsequent issue.

fier,

—

T-3020

5000 -n-

PAD

Fig. 1.

Schematic diagram of the public-address amplifier,

along with the switching arrangement, faders and pads.
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*IMP. DEPENDENT ON
SETTING OF MIXER.
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PAD FOR
REDUCING
LINE LEVEL
TO MIC. LEVEL

MIXER

TRANSDUCER

'

FIG.5

Circuit containing pads for reducing line level

There are several combinations for
fading

devices for
the next.

fading

These
range all the way from a
simple potentiometer circuit up to a
much more complex balanced fader

from one

circuit to

devices

and the efficiency and freresponse of this particular
amplifier system can be affected a
great deal by the fader characteristics.
control,

quency

A

typical fader circuit is shown in
This scheme for fading from
3.
one circuit to the next is most uniOftentimes the fader
versally used.
control is the only volume control
This system of using a fader
used.
control for volume control is not very
good due to the fact that the impedance presented to the primary of
Fig.

NS.1

PICKUP
N2.2

and the input amplifier at substantially
the same level. This system, therefore,
allows .a very fine degree of volume

potentiometer type
of
one of the simplest fader
circuits.

the input transformer varies considerably, and at high degrees of attenuation, the higher frequencies are greatly
attenuated, resulting in a very dummy
and barrelly quality of reproduction.
Undoubtedly, the chief reason for the
popularity of this type has been due

economy in manufacture.
A
very marked improvement can be obtained by a properly designed fader
its

This fader control

typical

public-address system,
one a very good
idea of the placement of both the
attenuation networks and the fader
controls.
Formulas are presented
here (see Fig. 7 and Table I) for the
easy determination of the constants
to be used in this filter pad.
The constants are worked out for pads from
1 to 40 dbs. in attenuation.
It is not
figured in impedances, however, as
in Fig. 2 gives

variation with a hitherto unknown
superior quality of reproduction where
fader volume controls are used.
It
is a little known system, and has recently been developed by the author.
This particular type of control is now
available.

Constant Impedance Input Volume
Controls

/

OUTPUT
TRANSF.

In the average broadcast or publicaddress system, a need is oftentimes
felt to equalize the volume level from

/

regulation.
It is quite easily recognizable that
the balanced network, as shown in
Fig. 5, would be difficult to produce
mechanically at a price within reach
of the average user.
For this reason,
a new type of volume control has
been devised, shown in Fig. 6, making
use of the familiar T-type attenuation
pad. The controls in this system are

PAD FOR
LINE MATCHING

B-R3

A

constant impedance fader conThere is no appreciable attenuation of the higher frequencies
with this arrangement.
trol.

these can be easily computed by multiplying the quantity designated under
This
the heading as
K* (2Z).
formula is used for the Y-leg in this
attenuation network.
For a T-type
pad, the formula and constants herein
presented can be easily changed to the
impedance used by merely multiplying
fc
by the impedance which it works
into and out of.

X

Constant Impedance Speaker Volume Control Systems
For variation of the volume output
from the public-address amplifier,
oftentimes is required several
degrees of volume such as
might be encountered where several
banks of loudspeakers are operated
there

different

TRANSDUCER

500 w
T-

FIG.4

\

f

B-R2 B-R1

different lines coming into the central
control panel. Ordinarily, this sort of
thing is either accomplished by a pre-

ume

Tapered

control circuit.

speech input equipment.

system, if made sufficiently variable,
is the most ideal system of input vol-

OUTPUT
TRANSF

FIG.3

to

The
shown

CONTROL
3 DB. STEPS

determined attenuation network, such
as shown in Fig. 5. This type of pad
is arranged to give a previously arranged degree of attention. It then
becomes necessary to incorporate a
finer degree of volume control, which
has to be adjusted for the difference
in line levels, as volume control No.
2.
This control is quite necessary for
satisfactory monitoring, although the

PICKUP

fader;

this factor.

MAIN
AMPLIFIER
GAIN
\

presented to both the pickup device

Fader Controls
effective

in

move

,'

24- 1DB. /
STEPS
RE:PEAT
C0(L F0R
AMP.
ISOLATING LINE
transf.
FROM MIXER.

50
2°OoJ"
doou}

instanteously
variable,
they
and
at the same time so that a very
fair degree of compensation is reached,
and the pad does not vary from its
estimated impedance at all degrees of
attenuation more than 5%.
This
variation is easily allowable, as a very
small amount of reflection takes place
when the percent of error is held to

25,000cO

500 co TO
200 W

MAIN
AMPLIFIER

200 oj T-PAD

USED FOR
MIXER CONTROL

GAIN

CONTROL

is

shown in Fig. 4 and can be used as the
major volume control with no great
difficulty.

By a careful examination of the circuit here shown, it can easily be ascertained by a properly designed fader
absorption resistance R-l, the compensation resistors R-2 and R-3, which
are operated manually on the same
control knob, maintain the impedance

500 to T- PAD
REQUIRED WHEN
BALANCED LINES
ARE NECESSARY.

Low

level,

REPEAT COIL
FOR LINE
ISOLATION

500,000 oj IN

3 DB. STEPS.

FIG.6

speech input amplifier, showing method of matching
means of T-pads.

line levels

by
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simultaneously off the same transformer output. The matching of impedance in this circuit is very necessary for best reproduction, and it is

SPEAKER

BANK

quite easily recognizable that it is impossible to have a different input volume control with its associated amplifier for every degree of output volume
required.
There are no such devices
on the market at the present time, but
the author understands that one will
soon be available for use in conjunction with amplifiers to fulfill the re-

quirements

herein

2.2

SPEAKER
BANK

Y3813

SW<a
X

This
mentioned.
the same as the

volume control is
input volume control herein described,

LOW LEVEL
SPEAKERS
SPEAKER N°.i

SPEAKER

with the exception that it is designed
requirements of the indi-

N2.2

to fulfill the
4°

OB.
1

2
3

K =T

YK

XK

DB.

H=

YK

1.122
1.259

4.48

.0566

24

2.17
1.43
1.055
.829
.667

.15

2?

.17

26
27
28
29

15.85
17.75
19.95

.0636
.0565
.0505
.0448
.04
.0356

1.413

4

1.58

S

1.718
1.995

6
7

2.24

8

2.51

.563
.473
.407

9.

2.82

to

3.16

n
13

3.55
3.98
4.47

14

5.01

.352
.308
.269
.235
.208

15

5.62

.184

16

6.31

n

7.08
7.95

.162
.1445
.1282

12

.225
.28
.333
.3805
.43
.476
.52
.56
•

598

19

8.91

.1144

.635
.667
.699
.726
.753
.776
.798

20

10.00

.1011

.818

21

11.21

.09

22
23

12.58
14.12

.08

.836
.853
.868

18

.0711

22.40

XK

3

31

25.10
28.20
31.60
35.50

32
33

39.90
44.60

.0251

34

50.00
56.20
63.00
70.80

.0201
.01785

79.30

.0126
.0125

.906
.914

42
43

126.00

44

158.00

.00708
.00631

45
46

178.00

.00562

200.00

.005

.99

35
36
37
38
39

89.10

40

100.00

41

112.00

TABLE

141.00

.0316

.0282

•

0225

.0159
.01415

.01

.00892
.00792

FIG.8

.894

.923
.93
.939
.945
951
.955
.96
.965
.968
-972
.975
.978
.98
.982
.984
.9855
.9875
.989

30

SPEAKER

.881

Circuit diagram of speaker distributing system for public-address installations.

•

i

vidnal user, that is, if he has a bank
of four speakers connected in parallel
(See Fig. 8), where the impedance of
one individually might amount to say
4,000 ohms, the total impedance of
this bank, therefore, would amount to
This condition requires
1,000 ohms.
the installation of the correctly designed attenuation pad.
It is easily
understandable that for this reason no
great individual stock at any particular impedance will be available, but

manufacturers or engineers installing
equipment of this nature can make
known their requirements and they
can easily be fulfilled.
For the use of the average installation a transformer with several different output impedances is required. It
impossible to make any particular
conjectures for the typical installation,
other than to say that the transformer
displayed in public-address installation pictured in Figure 3 has an imThe
pedance range of the following
the second tap, 280
first tap 210 ohms
ohms the third tap, 420 ohms, and the
last tap, 840 ohms. Then, any further
variation in impedance required could
be obtained by using the tips of the
is

:

;

;

Complete design
data for bilaterally

symmetri-

cal pads or attenuation
networks.

T-PAD

plugs to make connecting points with
the switch arm itself, and further impedance variations could be obtained
down to even the required impedance
to match the voice coil of one dynamic
speaker, which is equivalent to 6 ohms.

A
V-2z(-^)"2z(yk). K.ANTI-LOGtff).

system of this range is really extremely necessary, unless the designer
stipulates the use of constant impedance volume controls,, and the
speaker banks into which they are to
work.
(To oe continued)

Y-az^-ZzM

Recording on a Steel Wire
Numerous Advantages Found

AN

eastern concern, which pro-

duces canned radio programs
the sound is recorded on a film,
have employed steel wire for
pre-recordings in order to obviate the
necessity of recalling an orchestra to
play over a piece of music, and incidentally, to save film which might
otherwise be wasted.
The program is first impressed on a
moving steel wire.
The operator
listens in on the wire while the program is being run, If there is an error
of any sort, or over-modulation, the

in Use of

Novel Recording System

undesirable part is "erased" by reversing the direction of the moving
wire and running it through a magnetic field. The passage is then played
over again, commencing, of course,
from a silent area.
When the entire program is impressed on the steel wire it is then rerecorded on to the film.
For this
operation the wire is run through a
magnetic pickup, in the form of a
solenoid, and the resultant electrical
current fed into a standard vacuum
tube amplifier which modulates the

usual light source. Any attenuation or
over -emphasis of frequency in the original recording is brought to the proper
level through a gain control.
The wire will faithfully hold a recording for more than a week, so that
it is not necessary to make the rerecording immediately after the pro-

gram run.
The same wire can be used over and
over again as there is no form of
wear. Of course, it must be "magnetically erased" before another program
is

recorded.
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"Narrowcasting" with the Photophone
Transmitting Music Over
— a Projection Medium
Beam
a

With a Wavelength
becomes
SOUND
made audible

visible

and

of Light

in the Vicinity of tifty-Thousandths of

light

transformed into electrical current.
This energy is lead to a mirror, one
thousandth of an inch square which
is delicately suspended in a magnetic
field by means of wires.
At one side
is an ordinary automobile headlight
lamp, the light from which is focused
on the tiny mirror. The mirror, quivering in tune with the electrical current focuses the light to a lens through
which the beam, pulsating at the frequency determined by the music on
is

by an interesting laboratory development recently exhibited in Schenectady
is

by John Bellamy Taylor, consultingengineer

of

the

General

Electric

Company.

A

large group watched a beam of
travel silently about the room
only to break into music as it hit a
mirror target.
When the light left
the target or when it was intercepted,
the music stopped. This was a demonstration of what Mr.
Taylor has
light

chosen

to

call

"narrow-casting"

the record, is projected to a target
At this
focusing mirror or a lens.
point,
another transformation must
take place
the light must be converted to sound. The mirror, or lens
focuses the light on the photoelectric
cell which responds very speedily to
every infinitesimal variation in light

to

from radio broadcasting.
Mr. Taylor has produced a photophone
distinguish

it

;

on old principles, utilizing for his
purpose the perfected photoelectric
cell, electrical pickup and newly developed amplifiers and sound reproducers.
The idea of sending music
over a beam of light was demonstrated
by Alexander Graham Bell 50 years

Jnhn

ago.

mitting

In demonstrating the photophone,
Mr. Taylor put on phonograph records
which were sent over the light beam
to the transforming and reproducing
elements. When he held his hand in
the path of the beam, the music
stopped but as he allowed the light to
filter through his fingers the sound
began and increased in volume as he
spread his fingers. A cardboard disc
with holes of various sizes from a pin
hole to a hole an eight of an inch in
diameter, gave varying degrees of
sound volume.
Mr. Taylor also reproduced the

an Inch

intensity.

B. Taylor with the transapparatus for projecting
sound over light waves.

When

sound of a burning match.

he

struck a match there was a rattling,
cracking sound, lasting during the
combustion of the chemicals.
The
burning wood gave off little sound.

Description of Photophone

The photophone

consists of a sound
that is, a phonograph record
source
or a speaker at a microphone.
Mr.
Taylor generally utilizes a phonograph with an electrical pickup by
means of which the recorded music
;

The

photoelectric cell trans-

forms the light into electrical energy
and this, after amplification, passes to
a loudspeaker where another transformation occurs and the energy becomes sound.
The difference between sending
sound over a beam of light and by way
of radio is simply one of degree, the
physics in both cases is the same,
except that quite different transmitting and receiving devices are used.
In the case of light, frequencies of
several hundred trillion per second
give wavelengths of the order of a
fifty-thousandths

of

an

inch.

The

broadcast waves, which are also these
changing forces in space, are from
200 to 500 meters in length in other
words, the broadcast wave is a half
mile to a mile in length compared to
;

the light wave of fifty-thousandths of
an inch long. The long wave of comparatively low frequency spreads out
in all directions, whereas the beam
of light is essentially a straight line
affair and, with condensing lens, beam
forming lens, or reflector, can be conserved and sent to quite a distance
without any substantial spread. The

Mr. Taylor conth^

trolling
sound

intensity

with a sheet of
paper. The receiving
apparatus is seen at
the left, the
turntable, pickup and transmitter at the
right.

broadcast wave will bend around obstructions and pass through walls, but
the light wave will not bend because
the wave is so short in comparison
with the size of the obstruction and
it will pass through only such solids
as are transparent.
Uses for the photophone have not
been indicated as yet. Mr. Taylor has
been able to pass a light beam during
daylight across a street, from one
At night the beam
office to another.
may be projected three or four miles,
provided a strong enough light source
is used and a suitable large target
mirror adopted. Wartime use of the
light beam as a system of communication between fixed points, where
radio or wire communication is impractical or impossible, also suggests
itself.

:
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Notable Advances in the MotionPicture Industry
Abstract Report of the Progress Committee of the S.M.P.E.

By

THE

most

important items of
during the past six
months have been the extensive
use of all-color sound pictures,
or pictures with extensive color inserts, and several demonstrations of
enlarged projected pictures by the use
of film wider than 35 mm.
progress

Only two-color subtractive processes
are at present in vogue, and in one
process extensively employed two dye
images are produced in a single layer
film by imbibition.
Although some
three color imbibition films have been
prepared, they have not been publicly
displayed.

To date only one type
lias

70

of

been put on the market

mm.

wide.

Comment

;

wide

film

this being

of the trade

has been most enthusiastic with regard to its suitability for scenics and
news events, but it is apparent that a

new photographic technique
to secure

is

required

more pleasing perspective

in

the case of photoplays. Difficulties involved in the more universal adaption
of the wide film are the present lack
of standardization of size, the necessity for greater illumination at the
:

Crab tree

J. I.

projector aperture and the prevention
of film buckle.
Studios in Hollywood are now producing only about 5% of silent pictures. When it is considered that only
one year ago the first dramatic pictures were shown before the society,
notably, "The Singing Fool." the remarkable progress made since that
time is apparent.
There has been a
steady improvement in the quality of
sound reproduction, notably in the
theatre, but in many cases the quality
in the theatre falls far short of that
which the film is capable of producing
when it leaves the studio. Much still

remains to be done in the way of improvement even with the best of recording. With the high quality music
given by the modern radio receivers
is realizing that the average
theatre music is not equal in quality
to that emanating from their radios at

the public

home.
Notable advances in studio technique have been:
(a) the tendency to
use a minimum number of microphones
and eliminate "mixing:"
the
(b)
silencing of cameras by means of in-

—

sulating
coverings
thus permitting
greater freedom of camera location
the tendency to use more live
(c)
studios so as to simulate more closely
natural sounds; and (d) the nonsimulateous recording of scene and
sound.

A

noteworthy

advance

in

repro-

ducers has been the introduction of
the condensor or electrostatic reproducer consisting of a rubber diaphragm coated with aluminum foil and
stretched across a metal grid. Apart
from the high quality resulting, the
reproducer occupies no more space
than the average screen and can be
raised and lowered just as easily.
No fundamental advances have been
made in the field of stereoscopic motion pictures and although some of
the sponsors claim that their wide film
processes give stereoscopic effects they
are at the most pseudo-stereoscopic.
A much higher order of relief is noticeable in

many

of the pictures in color.

Although color pictures .have been
televised during the past six months,
the probability of television usurping
the present motion picture in the immediate future is very remote.

Testing Characteristics of Loudspeakers
Special Sound-Proof
to say, the problem of
STRANGE
getting better sound reproduc-

from loudspeakers is best
studied in a room especially designed and built to reduce sound reflection as much as possible.
To step into a room where sound
reflection has been eliminated, or as
nearly so as scientific knowledge can
accomplish that end, is like stepping
into an entirely new world. The first
impression gained upon entering such
a room is that of having left something behind. If one were to sit perfectly quiet for at least five minutes,
tion

an entirely
apparent.

different

The

feeling

becomes

sensation is that
of having one's ears straining to catch
sounds to which they have been accustomed outside the room.
Failing
in this, hearing is concentrated upon
one's breathing, rustling of clothes,
scraping of feet or shifting of position
until these small noises which we
rarely hear in every-day life become
so magnified by our concentration that
they annoy us very nearly as much as
the boom of a cannon or a clap of
thunder.
All of this is highly interesting, you
may remark, but what need can there
first

Room and

Revolving Microphone Employed

be for a sound-proof room and

mankind

how

is

by experiments
performed in it?
There are many
reasons. First of all, experiments performed in sound-proof rooms make it
benefitted

possible to design theatres possessing
perfect acoustics.

A Room

Within a

Room

At the Stromberg-Carlson plant in
Rochester, there has been built a
special
acoustics
room, as nearly
sound-proof and as nearly devoid of
reverberation as possible. Actually, it
is a room within a room with two
heavy doors to prevent extraneous
noises from entering through this
means of access and it is here that extensive loudspeaker tests are conducted for the purpose of determining
means by which speakers may be constantly improved.
The problems confronting the engineering staff in designing the room
and associated testing apparatus were

many and

First of

interesting.

was found necessary

to

all, it

conduct these

loudspeaker tests in a room free from
all sound except that produced by the
speaker itself hence, the necessity for
the sound-proof room. The next step
:

was to eliminate as far as possible
reverberation inside the room for, since
it was desired to measure sound produced by the speaker, echoes caused
by sound reflected from walls, ceiling
or floor could not enter into the calculations.
The problem is one of pre-

venting
sound reflection.
In
this
room the side walls are arranged with
heavy drapings of hairfelt. hanging at
fantastic angles so as to scatter, rather
than reflect the sound it does not absorb. This tends to effect a more uniform distribution of sound pressure
within the room. The irregularity of
the drapes does not materially affect
their absorbing quality.
Though a little off the line of discussion, it is interesting to note that
absorbent surfaces such as hairfelt,
damp out .the sound energy reaching
them by frictional conversion into heat
within the pores of the surfaces. Of
course, the heat thus generated can be
measured only with the most delicate
instruments and there is little danger
of it ever being possible to create
sufficient volume of sound that will, by
its absorption in such a surface, make
itself apparent to the sense of touch.
(Continued on page 34)
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Mechanics of the Talking Movies
An

By

WITH

the advent of sound, a
and
highly
involved
technique has been introduced
into the production and pro-

new

.

jection of motion pictures.

Where

pre-

viously the major problem of photography and projection alike was
simply that of proper lighting, the
joining together of sight and sound in
the medium of talking pictures has
introduced so many additional complications, that the art now bears little

resemblance to its former modest self.
Perhaps the brunt of the labor of
carrying on under these new and unfamiliar conditions has fallen to the

J.

Garrick Eisenberg*

—

VERY

information has
been published on the technique of speech and musical
recording in motion-picture
studios.
Of the data offered, little
of it has been of a nature that would
prove valuable to Projectionists.
Mr. Eisenberg, a Recording Engineer,
presents here an article covering those
very phases of sound recording that
Projectionists have been seeking to
learn

more

little

about.

Undoubtedly, the details

offered, will
Projectionists in getting
the most out of their film runs. Editor.

assist

many

—

projectionist
thrown willy-nilly into
a situation which required him to
;

master, overnight almost, the technicalities of a highly specialized science,
he has had little opportunity to acquire other than the most superficial
knowledge of the principles underlying
this

new medium.

Since the projectionist is a most important factor in the process of actual
audience presentation, it is imperative
that he have as full a grasp of these
principles

achieve

as

the

possible,

best

results

if

he is to
with sound

pictures.

One of the present-day weaknesses
of the business lies in the frequent
spoiling of good recordings by poor
manipulation

or carelessness in the
the other hand, a projectionist
is familiar with the imperfections of recording can often
cover
up spotty, irregular sound
tracks, and secure quite adequate results
from them.
It
is
believed,
therefore, that a discussion of the
processes involved in the making of
talking pictures may be of material
booth.

*

With

Insight Into the Actual Processes of Sound-Picture Production
Some Critical Comment on the Technique Employed.

On
who

Recording Engineer, Tiffany Studios.

benefit to the projectionist in assisting
to a fuller understanding of their

him

present limitations.

The

and
sound

circuits

equipment used in recording
have been described in these pages
previously and will not require further
treatment here the main purpose of
this article will be to outline the ac;

tual routine of sound-picture production.

Balancing of Sound Levels
One is apt to lose sight of the fact
that motion pictures are after all, a
purely mechanical medium.
In production, the various bits of action bear
about the same relationship to the
smooth finished picture as does the
raw material of any other manufacturing process.
For example, one
morning's work may include an elaborate banquet shot, and immediately
following, a heavy love scene between
the hero and his lady* the respective
sequences being separated perhaps sevThe
eral thousand feet in the story.
reasons for this jumping about are
manifold the set the movie equivalent
:

—

of scenery may not be ready for the
next sequence, the characters may not
be up in their lines, or there may be

minute /changes

in the iscript.
of a number of other reasons
may obtain, including those of temperment.
The actors are, of course,
concerned only with the immediate
business in hand. The director, howlast

Any one

must
wary eye to

ever,

film

each

with

bit

a

relationship to the
whole picture perspective. Tempo of
action must be carefully watched,
the lighting of the characters, which
determines mainly how they will look
to the cameras, carefully planned out,
and a thousand other details of production taken care of.
It was a difficult enough process in
the silent days with the addition of
sound it has become an intricate one.
Now, the balancing of sound levels in
accordance with the dramatic value of
a scene adds another complication, for
again the complete perspective is the
important one.
The sound recordist
may be an excellent technician, but if
he lacks this sense of perspective he
can ruin entirely the dramatic effects
for which the director is striving. If,
for example, the amorous wooing of
the lovers is shot at nearly full track,
what more can be done for the banquet scene or the rest of the heavy
fireworks?
The recordist, therefore,
usually analyzes the shooting script
for dramatic values before production
begins, and assigns arbitrary levels to
each scene. In this manner fairly consistent
can be maintained
values
throughout the picture, even though
several weeks may elapse between
shots of related sequences.
If his
dramatic interpretations are poor,
however, or through carelessness he
overlooks the initial levels, then of
course the sound track will be jumpy
when the scenes have been cut into
their proper continuity in the completed picture.
Each day the rushes of the previous
day's shooting are reviewed in the
projection room and checked for qualits

;

ity of

photography and sound

;

if it is

not satisfactory for any reason, the action is retaken. Unfortunately, in the

matter of levels, it is difficult to judge
comparatively until the related sequences have been assembled together.
Thus it often happens that irregularities in this regard are not obvious unBy this
til the picture has been cut.
time, shooting has probably finished
on the picture, and rather than incur
the expense of calling back the company to retake the bad scenes, and

A typical "long shot," cabaret scene in "Woman to Woman." (TiffanyStahl). The microphones can easily be cheated into the background of this
One is shown in the middle foreground, disguised as a hangsort of scene.
Others are cheated in alongside chairs, etc.
ing lamp.

setting his releasing program behind,
the producer will pass the picture

through.

;

;
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The

better procedure

to take long,

is

medium, and close angles as entirely
separate shots, as was done in the days
of silent productions.

Front view of a

form

typical

mixing

The

schematic

gram

of

control

cabinet.
is

dia-

shown

on page 24.

The present method was brought
about by the belief that the dialogue
of a sequence could not be cut up
without losing parts of it in the cutting.
It was also maintained that the
proper levels of sound for close-up and
long shot of the same action could
not be accurately gauged nor matched.
For a time in the very early stages of
sound productions these reasons were
substantially true, but only by virtue
of a crude and inadequate technique
in recording, and in cutting of the picture.
With the refinement of method

which has come with larger experience,
however, there no longer exists any

—

reason except the very short-sighted
one of greater speed in production for
adhering to this system, yet it con-

Re-Recording

Placement of Microphones

can be made
to coincide more smoothly by re-recording the sound track so as to bring
up the low passages, or where necessary, to cut down on the higher levels.
This is accomplished by running the
track through the projection machine
and taking the output of the projection

In order to record the dialogue with
body to preserve its natural
close-up
quality,
microphones
the
should be placed at a distance not exceeding six feet.
Otherwise, unless
they are spoken directly into which
the exigencies of the action usually
makes nonfeasible a somewhat thin
quality of recording results.
This is
permissible for long shot camera angles for it actually helps create the illusion of optical depth on the screen.
For the close-up shots, however, the
opposite effect is desired here the impression created is that the action has
been moved up closer to the audience.
Unless the sound charges accordingly,
however, the illusion will be an imperfect one.
Of course rhe track can
be re-recorded after long shots and
close-ups have been pieced together in
the final cutting, but even though the
volume of the close-up accompaniment
is brought up, the result is an unnatural shouting effect on the part of the
characters. To give this the effect of
an aural close-up the microphones
must be reasonably close to the action
in
recording; by reason of these
limitations some directors eliminate
the long shot entirely whenever possible.
This is obviously not the correct answer to the problem, however,
because it means the sacrificing of photographic
values
which the wide
sweep of the long-shot cameras afford.

Sometimes the

levels

amplifier off to a recording amplifier,
and an entirely new sound track made.

The picture

is

and the

run

off

at

the

same

watching the
picture action and monitoring the
sound track, can manipulate his gain
control to bring about the desired intime,

recordist,

The
creases or decreases in level.
process has some advantages however
some loss of sound quality usually follows with such film transfers, and the
ground noise ratio is increased when
bringing up the low portions. If the
jumpiness is not too flagrant therefore,
the film may be sent out in the fond
hope that the theatre projectionist will
take care of whatever slight lapses
exist.

Another and perhaps more serious
defect of sound production methods results from the practice of making all
the camera shots of the action at the
same time. In silent productions, a
brace of cameras are set up at the
proper distance for the 'long shot,'
which establishes the locale of the action mainly.
Then the action is gone
through again with the cameras moved
in closer for the medium and close-up
shots, which cover the more intimate
details of the action.
In sound productions, however, long, medium, and
close shot cameras are set up at varying distances to cover the different
phases of the action, and all grind at
the same time. This means that the
microphones must be placed a considerable distance from the action, for
they must be out of the picture of
course for all cameras the long shot
covering the widest visual area is the
determining factor in this placement
of mikes, for the close-up and medium
shot cameras, with their fairly restricted
area
vision,
of
ordinarily
would permit bringing them -a good
deal closer to the action.
;

sufficient

—

—

;

tinues
studios.

—

Perhaps

i

n g

of scor-

musical

background into
sound track.
The output of

the

p rojection
amplifier goes
to the mixer
panel instead of
the
loudspeakers.

8%
cr

<

OUTPUT

a

number
due

of
to

fact that directors as a whole,
have as yet no very clear conception
of the mechanics of sound and are,
therefore, reluctant to modify their
original methods.'
As more of them
acquire a better understanding of what
can be done with sound in the hands of
competent technicians, we can look for
a change in production methods resulting not only in better quality of sound
accompaniment, but in better photographic values also.

While the latter may seem to have
no connection with sound, it is pointed
out that a freer use of long-shot cameras

must inevitably

result in better

Clever
composition.
photographic
manipulation of the microphones into
the backgrounds can be accomplished
in this type of shot, without much danger of detection by the camera. Sometimes the long shot can even be shot
silent, and the sound scored in later
the slight loss of synchronism which
may follow is not readily noticeable
when the characters are some little
distance from the camera. Then, with
the long shot out of the way, the microphones can be brought closer to the
action for the more intimate shots, to
take advantage of the better pickup
This is
conditions afforded thereby.
the method used by the more enlight-

-

MICROPHONES

iraii

Method

at

this is partly

the

SCREEN

RECORDING
ROOM

prevail

to

PRO J.
ROOM

—
;
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ened director, and the added excellence of the product obtained more
than compensates for the somewhat
greater length of time necessary for
setting up the cameras separately for
the different shots.
No doubt this
practice will become standard in time
at all studios when this desirable condition has been brought about perhaps
the projectionist will no longer find it
necessary to modulate the reproduction to suit the picture's requirements.
While present methods obtain, however, it is obvious that this will remain one of his more important func;

sound track is run off and its output
taken to the mixer panel of the recorder amplifier the music to be scored
in is cued to the picture action as
shown on the screen it is picked up
by the microphones and brought to the
mixer panel of the recorder amplifier
also. The volume of the various sound
accompaniments are then "mixed" together in the desired proportions and

patched together,

fed into this amplifier, and recorded
together in the form of a new sound
track, which by this process is perfectly synchronized with the picture.

arbitrarily set at 6,000 cycles
this is
the highest, frequency considered necessary to reproduce in order to secure
musical tones of good fidelity. Since
the length of a 6,000-cycle sound wave
is .003 inch, a speed of 18 inches per
second (90 ft. per minute) is necessary
to get this onto the film or wax.
Obviously, of course, the reproducing machines must be run at the same speeds
or else the tone and pitch of the
original recordings will be distorted.
Since the sound must be in synchronism
with the action, the cameras (and projectors) must also be run at this same
In production, camera motors
speed.
are electrically synchronized and interlocked with the recorder motors, picture and sound thus being kept in step
at the speed of 90 feet per minute.

:

:

Mixing

tions.

Cutting and Editing

The cutting and editing of the picture is the final operation in producing the finished story which eventually
unrolls itself upon the screen in more
or less smooth continuity
it
is an
extremely important one.
From the
several hundred thousand feet of longshot, medium, and close-up footage
the average for a feature length picture the subtle (sic) manipulations
of the cutting room evolve the ten
thousand odd feet of negative which
constitute the story.
;

—

The long shots are cut and matched
and

to fit the close-up and
shot scenes. Several takes of
the same shot may be cut and matched
together, to take advantage of the better dramatic action or photographic
values of either one; sometimes entire
sequences are cut out of the picture
in order to speed up the action or
shorten the picture.

recut.

medium

In these operations care must be
exercised when cutting the sound track
so that the cut takes place during a
pause in the dialogue, or if there is

a musical background, between rests
in general the cutting of a scene with
musical background is a very unsatisfactory process because of the difficulties entailed in matching musical
phrases.
The music is therefore
'scored' into these scenes by making
the sound track after the scenes have
been cut.
(See Fig. 1.)
If there is
also dialogue or other sound accompaniment to the scene, the process is
similar to re-recording.
The original

As the action chansres from long
shot to close-up. or changes scenes,
the musicians modify or amplify their
efforts
the recordist likewise manipulating his gain control when necessary
or change smoothly over to a difThis elimiferent musical selection.
nates the possibility of cutting out or
duplicating notes, or even entire musical phrases, and of abrupt changes in
volume, all of which are imminent
clangers when cutting into an original
sound track of musical recordings.
Some studios still persist in this latter
practice nevertheless.
When entire sequences are cut out
of a picture in editing it (sometimes
the more that is cut out, the better the
picture becomes) there are added possibilities of abrupt volume changes.
Technique in the cutting rooms is improving, however, and no doubt further experience will dictate a standardized practice in cutting sound films,
which will eliminate many of the
present irregularities.

—

—

the cutting

Film Speed
remarks

with
to
reference
'sound films' can be taken as governing production methods in general,
whether the recording medium be disc
or film track with discs, cutting from
one sound track to another always
means a re-recording job as pointed
out, with film track, dialogue can be
cut during a pause in the conversation, the two tracks spliced together
and then printed as one continuous
positive.
The minute lapse in the
sound, where the two tracks are
;

;

not detectable
done.

if

One other matter with relation to
sound recording methods may be of
interest to the projectionist. This concerns the uniformity of recording (and
speeds of 90
minute, a matter on which
zlement exists. The audio
sound systems in recording
projection)

per

feet

some puzcut-off

of

has been
;

The normal speed
making silents was 60

of

cameras in
minute;

feet per

this speed 16 images per second
pass the camera aperture.
At the
higher speed of 90 feet per minute, 24
images pass the aperture* per second.
The result photographically is an apparent slowing down of the action, because it is spread over a greater footage.
Since the sound recording re-

at

quirements necessitate this speed, however, the only possible

compromise

is

up the tempo

of the action,
and we can expect to develop in time
a distinct technique in talking-picture
action,
differentiated
entirely
from
that of either stage or silent pictures,
and one whose increased tempo will
enhance the dramatic values of sound
pictures considerably. While this phase
of the business may have only a vicarious interest for the projectionist, it is
pointed out as another problem in the
mechanics of sound-picture production.
to speed

The

is

is skillfully

The Human Element
The

projectionist will realize from
discussion that the quality and
degree of smoothness of the sound
itself, will depend largely upon the
functioning of the human equations
necessary to the process. The limitations imposed are largely those of techthe
nique, rather than of equipment
this

•FOR

REMOTE SWITCHING
N2. 2

©

®

;

very necessary flexibility of production
methods introducing serious errors of
The remedy, of course, lies
practice.
in recognition of these defects,

©

AMP.

©

N°.1

©

AMR
N2.2

©

©

AMR
NS.3

©

he

is

at all

make every
The

circuit

diagram

of a three-channel mixing panel.
or less a glorified fader system.

The mixer

and

in

refinement and standardization of recording methods so as to overcome
them. Meanwhile the burden of carrying on under present conditions falls
largely upon the projectionist, and if

is

more

worthy of his
effort to cover

salt,

he will

up by

skill-

ful handling of the gain controls, the
present limitations of the art.

;
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Toronto Convention

S.M.P.E.
Wide Range

of Problems Covered at Fall Meeting

By

THE
of

Fall meeting of the Society
Motion Picture Engineers,

held at Toronto, Ontario, October 7 to 10, was a conspicuous
success in many particulars, and it
is difficult to see how succeeding meetings of the Society are going to be any
better or even as good as this oner
However, the S. M. P. E. has had
many highly successful meetings, each
one differing from the other, but all
with high spots which have established
a record of successful achievements for
the Society.
It has been the good fortune of the
S. M. P. E. to have had every successful development in the motion-picture
field given an advance showing or previewing at the convention of the Society.

Many showings have

been made

color and practically every great
system of sound pictures were given

in

an

early demonstration during
meetings of the S. M. P. E.

the

Discuss Technical Problems

While the papers on sound played a
very important part in the program at
Toronto, there was nothing exceptionally new in this phase of motionpicture activities.
For the most part the papers read
dealt with highly technical problems
of the making and showing of motion
pictures.
This is a long, long road
starting out with "A New Method of
Testing for the Presence of Hypo in

Motion-Picture Film" by

J.

Crab-

I.

and J. F. Ross Eastman Kodak
Company, and "A Rapid Method of

tree

r

Determining the Degree of Exhaustion
of a Developer" by M. L. Dundon and
A. Ballard,

Eastman Kodak Company,

through to such papers as "The Modern News Reel" by Harry W. Jones
of R. C. A. Photophone, Inc., and "The.
Illusion of Sound and Picture" by
John L. Cass of R. C. A. Photophone,
Inc.

Somewhere

between subjects of
whole
practically the

in

nature,
technical field of the motion-picture industry was covered by such papers as
"Theatre Acoustics" by S. K. Wolfe,
Inc.
Electrical Research Products,
"The Optics of Motion-Picture Projection" by Professor Arthur C. Hardy,
Massachusetts Institute of Technology
"Sound Projection Yesterday, Today
and Tomorrow" by Rudolph Miehling,
this

;

Paramount Famous - Lasky Corporation
"The Film Perforation and
Means for its Measurement" by W. H.
Carson, Agfa Ansco Corporation "Surface Treatment of Sound Film" by
J. I. Crabtree, C. E. Ives and O. Sand"A
vik, Eastman Kodak Company
New Method of Blocking Out Splices
-

P. A.

McGuire*

Sound Film" by J. I. Crabtree and
Eastman Kodak Company
"Characteristics of Loudspeakers for
Theatre Use" by D. G. Blattner, Bell

ments

Telephone Laboratories, Inc.
Rectangle Proportions in Pictorial Composition" by L. A. Jones, Eastman Kodak Company "Optical Problems of
the Wide Film" by Dr. William Ray-

time the great producing and exhibiting executives of the motion-picture
industry will be more keenly aware of
the interdependence of the various departments of this industry, and give to
the S. M. P. E. the support it has so
well earned.

Bausch & Lomb Optical Company
"Some Practical Aspects and Recommendations on Wide Film Standards"

The subject which seemed to be of
the greatest interest to the Society was
'wide films.
Unfortunately those who

;

;

ton,

;

by A. S. Howell and J. A. Dubray, Bell
"The Wide
and Howell Company
Film from the Recording Standpoint"
by C. A. Tuthill, Paramount-FamousLasky Corporation
"A New Synchronizing Apparatus for 16 mm. Films
With Disc Records" by Wm. Bristol
Talking Picture Corp. "Photographic
Characteristics of Sound Recording
Film" by L. A. Jones and O. Sandvik,
;

;

;

^Advertising Manager. International Projector Corp.

in their

special

Some-

field.

were most active in developing

this

new and extremely important phase

of
the industry, were either too busy or
were not quite ready to prepare a

paper which would supply the information regarding wide films for which
everyone is so anxiously waiting.

:

"Some
Eastman Kodak Company
Fundamental Principles of Sound Recording and Reproduction" by Wm. H.
;

Photophone,
and Microphone Placement" by J. P. Maxfleld
and H. C. Silent, Electrical Research
Products, Inc.
"Some Aspects of Reverberation" by E. W. Kellogg, General
Offenhauser, R. C. A.
Inc.
"Studio Acoustics
;

While the wide picture is an accomit is in an experimental
stage in some particulars, and those
in charge of development along these
plished fact,

be in a much better position
a paper containing exact
facts and figures for the next meeting
of the S. M. P. E.
lines, will

to

present

;

Electric Company
"Artistic Considerations in Sound-Film Production" by
;

W. Coffman, Audio-Cinema, Inc.
"Film Numbering Device for Cameras
and Recorders" by M. W. Palmer,
Paramount - Famous - Lasky CorporaJoe

tion
"Some Properties
Alum Fixing Baths" by J.
;

and

H.

A.

Company

Hartt,

of

Chrome

I.

Crabtree

Eastman Kodak

"Water

Cooling of Incandescent Lamps" by Dr. Newell T.
Gordon, General Electric Company
"Operating Characteristics of High Intensity Arcs" by A. C. Downes and
D. B. Joy, National Carbon Company
"A Studio Photometer" by J. L. McLamp Works;
Coy,
Westinghouse
"Flexible Drive-Shafts Their Application to Sound Pictures" by J. C.
Smack. S. S. White Dental Company
;

—

"The Microphone Boom and Its Use"
by Lew Kold, Metro.-Goldwyn-Mayer
Studios
"Camera and Projector Ap;

erture in Relation to Sound Pictures"
by Lester Cowan. Academy of Motion
Picture Arts and Sciences, and "Compensator for Movietone Production" by
Gerald F. Rackett, Motion Picture
Producers and Distributors Association.

;

;

own

in

C. E. Ives,

S.

M.

P. E. Seeks Standards

To anyone who is at all familiar
with the technical side of the motionpicture industry, it will be obvious that
the S. M. P. E. performs an important
function by bringing so many men together who are seeking to establish
standards and bring about improve-

Commerce

Official

Speaks

Probably no paper presented at the
Toronto meeting was of so much general interest as the one read by N. D.
Golden, assistant chief, Motion Picture

Department

Division,

Commerce.

of

This paper "The Sound-Film Situation
in Europe" contained a vast amount of
information relative to the export
situation for American motion-picture
films, and indicates that the S. M. P. E.
take real interest in the practical
economics of the motion-picture industry.

The social side of the meeting was
a success from every standpoint. Hon.
Samuel McBride, mayor of Toronto,
welcomed
morning,

the

and

Society

William

Monday

on
F.

Canavan,

International President of the

I.

A. T.

M. O., made a splendid
The
address on Tuesday morning.
banquet of the Society ou Wednesday
night, which is always the outstanding
social event of the S. M. P. E. meetS.

E.

& M.

ings, also

P.

reached the high standards

which have been established for these
events.

Dr. K. C. D. Hickman was Master
of Ceremonies, and the speakers were,
the Hon. H. J. Cody, chairman of the
Board of Governors, University of
Toronto. L. C. Porter, President, Society of Motion Picture Engineers,

Hon.
urer,

J.

D. Monteith, Provincial Treas-

Government

of

Ontario,

(Continued on page 31)

J.
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Considerations in the Design of Audio-

Frequency Apparatus
The Properties

Gap

Air

—and

of Core Materials, Methods of Winding Coils, the
Calculations of Distributive Capacitance and Leakage

Inductances

By

C.

H. W. Nason
Part II

Magnetic

Properties
Materials

of

Core

considering the magnetic propercore material we must
INtake ofintoa consideration
the followties

ing relations

H

(the magnetic force )
4tt

N

.

(Gilberts per cm.)

Aux)=mHA

(the

<t>

I

j

1(

(Maxwells)

(the flux density )=

B

M (the permeability )

Where

=

=

A
-r

(Gauss)

B
^
T
XI

(numeric)

A

:

= Magnetic path in cms.
A = Cross section
cms.
N = The number of turns.
I = The current in amperes
t = 3.1416.
1

in.

If we pass a gradually increasing
current through a coil wound on a
core of magnetic material the graph
of the relation B/H takes the form of

Fig.

the design of audio-frequency transformers.
It will be seen that the value of
^ ac is something quite different in
arithmetic value than that obtained
from the slope of the B/H curve.
More elaborate delineations are given
in the papers cited in the bibliography
and they should be consulted by those
interested in the experimental determination of the values.
Adequate
design data must be obtained from the
curves issued by the manufacturers of
core materials.
In Figs. 4 and 5 are curves showing
the a-c. permeability as against the
a-c. flux density for several values of
d-c. magnetizing force and the d-c.
magnetization curve for a high permeability core material, similar to
Permalloy. These curves are accurate
for the material over the range of
d-c. values covered but are incomplete
for purposes of design.
The inductance of a primary winding
is

now

1.

current be now decreased to
zero it will not retrace the original
course but will follow the left-hand
slope of the curve AE in Fig. 2. That
is, for a given value of
there are
three values of B corresponding to P
in Fig. 1 and Q and R in Fig. 2. This
is due to the residual magnetism in
the core and the condition is known as

L

If the

H

"hysterisis."

inclination to the
in Fig.

3.

B/H

curve as shown
are the

where A B and A

H

and H respectively as
arising from the superposed a-c. and
increments of

/

" ac

which

B

_AB

"AH
is

the value of M employed in

7T

A

NV

a

>

gap be provided in a magthe d-c. flux density will
fall off but the a-c. permeability will
For some value of air gap,
increase.
that is. for some substitution of a material having unit permeability for a
portion of the magnetic path, where
the a-c. permeability will be at a
maximum for the value of d-c. magIn most audio
netization employed.
transformers a certain percentage of
air gap is required unless the d-c.
magnetizing force is at zero due to the
If the air

core

III!>ll!lllllilll!illUl!i!lll!llll!!ll!llll!llll

Curves of the
magnetic properties of trans-

former and impedance core
materials.

V

_l

m
5

Ho-4GILb'eRTS PER CM.
Bo = 11,600 GAUSS'

or

a 200
d
<
ion
10

15
A.C.

30

60

200

100

FLUX DENSITY (B MAX.)GAUSS'

FIG.4
Curves

of a-c. permeability plotted
against a-c. flux density.

position of the transformer in the circuit or through the use of a parallel

Though in a pushtransformer the two d-c. components buck each other and are
assumed to cancel, high values of a-c.
are usually in evidence together with
a degree of d-c. magnetizing force due
feed arrangement.
pull

to irregularities in the tubes.

For

The Optimum Air Gap

Mill

|

1-500

10X1

the value of which may be readily determined from the available data. The
complete curves may be obtained from
the various core materials makers and
a choice of core material made.

netic

an alternating current be superposed on the d-c. magnetizing current
the resultant values of B and H will
trace out a minor loop of more or less
If

=4

II

800

air

the flux density

ically equal to the

or

B = H and

is

numer-

magnetizing force,

the

permeability

is

unity.

The

calculations for the best value
set of conditions
is a bit too involved for our discussion
but may be obtained from the papers
cited herein.
of air

gap for a given

The advantages

of a high permeacore material are self-evident.
The required primary inductance may
be obtained with fewer primary and
secondary turns and consequently lower
distributive capacitance and leakage
reactance.
A high ratio transformer
may be evolved having approximately
effects
of
the
same detrimental
capacitance and leakage reactance as
bility

a transformer of much lower ratio employing silicon steel. Thus it may be
seen that we can eliminate distortion
due to falling off of the gain frequency
characteristic at the low frequencies
and eliminate high-frequency resonance
points and consequent high-frequency
cut-off within the useful range by the
employment of a high permeability
core material.

Calculation

of

Distributive

Capacitance
The
winding

distributive
is

capacitance

of

a

composed of the additive

8

6
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by this means was
lower the resonance peak
due to an otherwise poor design.
Resistance windings are not the only
solution, as was demonstrated in the
last equation given in the first part of
the series.
There it was shown that
resonance effects may be avoided by
three methods
i.
e.,
by placing the
resonance point beyond the useful
range of the amplifier, by increasing
the load resistance, or by having a
high ratio of C to L in the resonant
into

o

the

circuit

sufficient to

cr

a

2 14.006
£12,000

w 10,000
<s 8,000

;

>

6.000

£
°

4.000
2,000

circuit.

_l

1.0

2.0

3.0

revision

downward

in Fig. 11 of the previous article

of a-c. permeability

plotted against a-c flux density.

layer-to-layer capacitances
and the
turn-to-turn capacitances.
In multiturn windings where the number of
turns is large compared with the
number of layers the latter may be
neglected. Then,

where

coil capacitance by
increasing the length of the winding.
There was a slight loss in inductance
through the increased reluctance of the
iron path and a consequent falling off
at the lower frequencies.
This could
have been compensated by increasing
the height of the stack.
Koehler gives two methods of winding by which the leakage inductance
or the coil capacitance may be minimized and these may be studied by

= the length of the winding in
1 = mean length of turn in cms.
T = thickness of interleaving in cms.
= thickness of wire insulation.
K = a constant equal to 22 x 10-14
L

W
I

t

//

for paraffin paper.

Calculation of the Leakage
Inductances

rP

The primary and secondary leakage
are

calculable

-«"£( 8 +

and referring
r

= mean

d,

+d

to Fig.

radius

2

),

lO 8 henrys

reference to his paper.

primary

=

most

and

tances is through the use of a high
permeability core material as the expense of involved forms of winding
would entirely offset the saving to be
had through the use of an inexpensive

= thickness of secondary.
= primary or secondary turns.

L = length

of winding.

These values correspond

to the pri-

inductances as described in the preliminary
article of the series.

of

Winding

There are many methods of winding
calculated to lower the distributive
capacity and the leakage inductances
of the windings.
One transformer
design cited in recent literature was
of a very cheap material as to core
material and general construction.

Koehler has shown a method of
lowering the resonance peak of a transformer by winding a proportion of
resistance wire into the secondary.
The particular transformer in question
was wound in such a manner that the
turns in the layers bunched up during
the
winding process automatically
short circuiting a number of turns in
each layer. The resistance introduced

two

of

iron cores.

method of lowering the
leakage inductances and coil capacieffective

out the air gap would have assumed
the curve represented by the dotted

The d-c. magnetization current,
represented by the abscissa o-c, has
been correctly adjusted so as to be at
a point half way between the origin
and the saturation point. With an
impressed signal, an alternating current represented by the cycle c-a-c-b-c
is superposed in either curve the impressed current variations give rise to
a proportional change in flux. Had the
current been so adjusted as to allow
the variations to overshoot the saturation point as in the case represented
by the dotted line, the flux changes
would have been non-proportional ana
the distortion which would occur is
obvious.
Of course, the delineation
given takes no account of hysterisis.
Assume a magnetization curve as indicated in Fig. 8, where the hysterisis
loop and the impressed sine wave are
The flux variation assumes
shown.
the cycle c'-a'-c'-b'-c', corresponding to
the
cycle
variation
over
current
c-a-c-b-c and the resulting distortion
of the wave form is shown in the
figure. It can be seen that the smaller
the hysterisis loop the nearer the waveform of the output will resemble that
The waveof the impressed signal.
forms may be readily compared on a
cathode-ray oscillograph.
line.

the

in

Distortion

iron.

mary and secondary leakage

Methods

Probably the

and

=

n

-

FIG.

secondary in inches.
spacing between primary
S
secondary windings in inches.
t
thickness of primary.
t

/

Drawing of the cross-section of a
transformer, indicating the core
and the primary and secondary
windings.

6.

of

V4

from the

formula
L,

The magnetization curves

was

by increasing the

cms.

inductances

of the reso-

nance peak of the transformer shown

FIG.5
Another curve

The

4.0

GILBERTS PER CM.

Vacuum Tube

Circuit

Distortion Other Than That of the
Frequency Characteristic
So far no mention has been made of
distortion due to hysterisis or to the
production of odd and even harmonics
in the amplifier circuits. In Fig. 7 are
shown the magnetization curves for
two iron cores. One, curve A, containing a small air gap in a comparatively
small core and the other, curve B,
representing a larger amount of iron
with no air gap. A smaller core with-

hard to set a criterion for disan audio amplifying circuit.
So much has been said regarding the
physiological and psychological aspects
of the case. So much has been said of
drumminess of excessive brilliance
and so much regarding the technical
matching the amplifier
of
aspects
It is

tortion in

—

response to the response characteristic
of the reproducer and of the associated
circuits in general. The trend of these
articles has been always toward the
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ideal

in

the

amplifier

circuit

itself,

with the hope that the associated
equipment may at some future time be

.25

MR

.01

227

2

MFT

MEG.
227

likewise idealized.

In a thermionic vacuum tube it is
known that the characteristic curve is
not entirely straight along the working
portion and that some distortion of the
output due to the production of odd
and even harmonics of the input frequency will result. It is not within
the scope of this article to consider the
mathematics of the case and it will
suffice to say that if the grid circuit is
not allowed to draw a current in excess
of 10 ma. that is, if thoroughly
evacuated tubes be employed, and if
in no instance is the grid allowed to
become less than one volt negative, the
production of harmonics will be limited
in the vacuum tube itself to that due

—

Special

tube

vacuum-

voltmeter

"ft

circuit for testing
interstage
coupling
d e vices.

90 V.

lllHIHlr-

writer has employed for some
past the setup shown in Fig. 11.

quency doubler. This principle is employed in high-frequency transmission
for amplifying the output of a crystal

Testing

of

Coupling

Interstage

push-pull

amplifier

circuits.

to the non-linearity of the working
portion of the characteristic and on
the resistance of the load.

The push-pull amplifier has long
been known for its ability to handle
large power outputs without distortion.
The fundamental circuit
stage is shown in Fig.

of the final
If an
9-A.

Devices
It was previously stated that the
capacitance affecting the resonance
point and the high-frequency cut-off
was the distributive capacitance of the
secondary winding plus the effective
input capacitance of the succeeding
In making measurements of a
tube.
coupling transformer it is essential
that all the conditions of actual serThe
vice be fulfilled during the run.
average vacuum tube voltmeter circuit
does not meet the requirements and
some arrangement must be made so as
have the measuring instrument
to
present to the device the same conditions as an actual succeeding stage
It is also necessary
of amplification.
to allow for any variation of the indicating device with frequency.
The input to the vacuum tube in the
amplifying circuit is from a beat frequency oscillator and the input voltage
is measured by a thermo-couple and
being
voltage
microammeter the
equivalent to the resistance across
which the voltage is taken multiplied
The voltby the indicated current.
meter is as shown in Fig. 10, and employs two -27 tubes in series with
their filaments heated by a storage
battery. The meter may be calibrated
at the higher frequencies by means of
the thermo-couple and resistance box.

.

R 2 which is a slide wire,
measured by means of the
milliammeter (I d-c). The two condensers Ci and C 2 block the d-c. out of
the a-c. circuit. L 3 and C 3 are a filter
circuit to keep commutator ripple and
stray a-c. from entering the circuit but

the resistance

and

alternating current be impressed upon
the primary of the input transformer
the secondary windings in the pushpull stage are bucking each other and
the a-c. components on the grids of the
two tubes will be 180 degrees out of
phase. But the second harmonic components (the double frequency term),
going through one complete cycle for
each half cycle of the fundamental will
be 360 degrees out of phase in the two
plate circuits, which is equivalent to
their being in phase with each other
and if the two plate windings are connected so as to buck each other, as in
Fig. 9-B, the harmonic voltages will
balance out, while the two fundamentals will be additive and constitute
In this connecthe output voltage.
tion it is interesting to note that if the
plate windings are connected so as to
aid one another the fundamental will
cancel out and the tube circuit will
act as a harmonic amplifier or fre-

is

L may

be shorted out at large curits resistance might be
Sj is a switch employed
to throw L, or L 2 into the standard
position according to the value of the
The v.t. voltmeter used
d-c. employed.
to measure the voltage across the
standard resistor and the sample must
be of high input impedance as the
resistances involved are of the order
of several hundred thousand ohms.
3

rents where
appreciable.

—

Many methods

The operating procedure is as folThe switch Si is set for a conlows
venient value of a-c. and R 3 varied
until a balance is obtained when the
voltmeter switch is moved from side
:

Adjustment of the potentioto side.
meter is made so that the voltmeter
shows the voltage at balance at which
The apthe sample is to be tested.

measurement for
inductance coils which carry d-c. have
been evolved and more or less accuracy
The
all of them.
is possible from
of

(Continued
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Referring to the figure, the a-c. voltage is applied across a transformer
designed to give voltage ratios of
20/1, 5/1, 1/1, and % by means of the
tap switch shown. The fine adjustment
is by means of the potentiometer Rj.
The a-c. voltage is in series with a
standard resistance R 3 and the parallel
arrangement of the sample under
measurement and the standard reactors
L x and L 2 By means of S x the v.t.
voltmeter is switched from across R 3
to the sample. The d-c. is taken across

oscillator.

—
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A Few

Facts

About

Special Type Filters for Use in

By John
reproduction necessiFAITHFUL
tates rigid control of the frequencies
present
and being
passed through the amplifying
system. Albeit the fact that the normal audio band is quite broad and that
acoustics in theatres play a paramount
role, it is still necessary to impose certain limitations upon the action of the

an amplifier and its associated equipment.
Very little c ranplaint can be registered about the conventional filter system employed in
rectified a-c. sources of plate and grid
potential for the amplifiers employed
circuits in

Power Supply

but whatever reduction
can be effected in the filter system, just

much improvement

We

not

shall

secured.

is

attempt

complete

a

analysis of filters in these pages. Instead we shall give a few practical
examples of filter structure which have

proved themselves in practice.
It
might be of interest to mention at this
time, that the elements employed in
the filters designed according to the
formulae mentioned in these pages

and much
larger than the ordinary elements employed in everyday practice. The increased cost was found worthwhile and
were

of special construction

construction justified the
In addition it might be well
to mention that the greatest difference
was encountered in the action of the
filter chokes normally employed and
those specially constructed, when d-c.
was caused to flow through the windings.
The units specially constructed
were made after the values were calculated and were of such design that the
variation in inductance was not in
excess of 15% when the load current
was increased from 50 to 150 ma. The
and 150 ma.
total difference between
was less than 20%. On the other hand
chokes of conventional types tested in
practice showed variations as great as
60% in inductance when the load was
increased from a very small value of
direct current to the rated value.
In
one extreme case a choke rated at 30
henrys and 100 ma. was found to
possess an inductance value of exactly
7 henrys with 100 ma. of direct current
flowing through the winding. The significance of this variation will be
realized when we consider the cutoff
frequency of the filter.
the

special

expense.

Generalized circuit structure of a
7r-type

wave

filter.

in a talkie installation.

that the

hum

Yet we

find

appreciable in
many such installations, particularly
when the amplifier is opened wide.
Now hum, be it with a fundamental of
60 cycles or 120 cycles, is not only a
source of disturbance because of the
fact that it is audible, but it interferes
with
reproduction,
combined with
regular speech frequency to accentuate
or attenuate depending upon the instantaneous phase relation.
Much has been said about the use
of push-pull systems as a means of
eliminating hum voltages because of
the characteristics of the system. Yet
we find that the use of push-pull systems does not mitigate the effects of
poor filtering in a rectifier system.
With respect to the filters, the average
system is based upon conventional
design involving the "tank effect" of
the input condenser (nearest the rectifier) and with very little attention paid
to the type of load (impedance) or the
actual characteristic of the system
when in operation. The criterion is the
actual performance of the amplifierrectifier combination.
While the genlevel

is

performance is satisfactory, we
doubt if the magnitude of hum voltage
present in the average a-c. system
would be permitted to exist if it were
due to some form of coupling when all
voltages were d-c.

Circuits

F. Rider, Associate Editor

rectifier filter,

that

Filters

The Wave

Filter

The function of a wave filter is to
separate current waves of different frequency.
The specific design governs
the action. It can be arranged to pass
all frequencies below a certain cutoff
frequency
all
frequencies above a
cutoff frequency
all frequencies be;

;

tween two

cutoff frequencies and to
eliminate all frequencies between two
cutoff
frequencies.
Designation of
these four forms of filters are respectively, L.P. or low-pass
H.P. or high
pass, B.P. or band pass and B.E. or
;

band

It is the

ejector.

article

to

the band-pass types of filters.
However, space does not permit a full
resume of all of the forms of filters

which perform in this manner, hence
select the most popular systems.

we

Recognition of the purpose of a
power-supply unit and the requisite of
no a-c. component in the d-c. output
signifies that we require a low-pass
filter with a theoretical cutoff at zero
frequency. The output of the rectifier
tube or element contains a fundamental harmonic of a value governed
by the type of rectification employed
and the frequency of the input line
voltage.
If the system is half-wave,
the fundamental frequency present in
the filter is of the value equal to the
input voltage frequency. In addition
to this frequency component in the
pulsating output we have higher marmonies of decreasing amplitude. If the
system is full wave, the fundamental
is equal to twice the input voltage frequency and we again have higher harmonics of diminishing amplitude. Since
the conventional
arrangements are
actually of two types, employing both
half -wave and full-wave rectification
it will be necessary to consider both.
Hence the fundamental frequency
found in the rectified output is 60
cycles when the input voltage frequency
is 60 cycles and a half -wave rectifier
is employed and 120 cycles when the
system is full wave and the input
voltage frequency is likewise 60 cycles.
Generally speaking the important frequencies found in the rectifier output,
judging by the characteristics of an
ideal rectifier with respect to relative
amplitude of the a-c. components and
the magnitude of the d-c. output, are
the fundamental, second and fourth
harmonics. Expressed numerically, if
the input is 60 cycles and the system

TTYPE
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Degree of Attenuation
Reference

the

to

characteristic

of

shows that this type of circuit
structure would be ideal.
Here we
Fig.

3,

find a distinct difference in operation.

Our

cutoff frequency

but

infinite

Fc is available
(theoreticattenuation
ally) is available at a finite frequency
Fm, with lower attenuation on higher

frequencies.

TTYPE
L

L

YTflftflPi

I

i^ffioTV

ci

CI

Jl
C=4C

1

(a

-0

2

4TTFcRaVa 2 --l

L=R 2 C
a=

FM
Fc

Another low-pass, Tr-type filter circuit and curve showing its frequency attenuation characteristics.

If

we

With respect
half-wave, these values
60,120 and 240 cycles.
is

would be

Reference to Figs. 2 and 3 illustrates
two filter structures with their respectThe
ive attenuation characteristics.
circuit structure i n pig. 2 will
be found identical to the systems now
in use, whereas that shown in Fig. 3
differs in but few respects. The curves
show degree of attenuation. Considering Fc as the cutoff frequency, it is
evident that the systems are both lowpass filters, since they pass all frequencies between O and Fc and attenuate all frequencies higher than Fc.
With respect to the attenuation
characteristics, it is evident that they
In
are not the same in both cases.
the first, Fig. 2, the maximum attenuation takes place at an infinite frequency, the degree of attenuation increasing as the frequency above Fc is
increased.
Albeit the fact that this
type of filter is most prevalent, it becomes obvious that it is not the ideal
filter for use in a rectifier circuit, since
the magnitude of the amplitude of the
harmonics present in the output of the
rectifier does not follow in line with
In
the characteristic of the filter.
order that the filter be most effective,
it would be necessary that the higher
harmonics be larger in amplitude than
the fundamental and the next two or
three harmonics. As it happens this is
not the case. The fundamental is the
strongest with diminishing amplitude
Of
upon the succeeding harmonics.
course it is possible to set the cutoff
frequency very low, say at 10 cycles for
either the 60 or the 120 cycle fundamental, and thus secure best operation,
but even then the degree of attenuation
on the strongest frequency, the fundamental, would not be as great as the
attenuation of the harmonics, despite
the fact that just the contrary is desired, since the fundamental is several
times as strong as the nearest harmonic.
filter

strive for

infinite

attenuation at the fundamental frequency, making that value Fm equal to
either the 60 or the 120 cycle voltage,
depending upon the frequency of the
line supply and the type of rectification
employed, we secure maximum attenuation at the desired point.
Incidentally, if the line supply is 50 cycles,
the fundamental in a half -wave system
would be 50 cycles, and in a full-wave
system it would be 100 cycles. With
25-cycle input, the fundamental in a
half-wave system would be 25 cycles
and in a full-wave, would be 50 cycles.
We shall devote our efforts to a 60cycle input with full-wave rectification.
to

the

difference

in

and attenuation, we
that the point Fm is due to the

includes the total drain and the
bleeder current.
Hence the amplifier
circuit (the load), has a resistance of
450 h- .150 or 3000 ohms. The system
of rectification is full-wave employing
two 381s. The input frequency is 60
cycles
hence the fundamental in the
output is 120 cycles. Applying Fig. 2,
we must select a cutoff frequency
which will afford satisfactory attenuation at 120 cycles. Twenty-five cycles
is far enough away from 120 to provide
satisfactory operation. Hence the value
of L will be according to the formula
;

R
L

in henrys

L=

presence of the parallel resonant circuit LCI (Fig. 3).
Recognizing that
one of the frequencies present in the
a-c. component of the rectified output
is very much stronger than the remainder, infinite attenuation at that
frequency should be of great aid. It
might be of interest to state that the
desired
condition
is
attained
in
practice.

Filters in general are artificial links

between two power circuits, a source
of power and an absorber of power.
Consequently the impedance relation
between the source of and the absorber
of power and the filter circuit must be
nature, of like value. In
the impedance of the
filter must match the two image impedances.
can definitely decide
upon one of the image impedances, the
load, being the function of the voltage
and current output of the complete
filter.
The other, the rectifier, is exceedingly complex, the internal impedance being a complex function of
the current flowing through the rectifier.
Fortunately it may be neglected,
a fact proved in practice.
of

specific

other

words,

We

The two
Figs. 2 and

structures shown in
3 are of the T-type repre-

filter

sented in Fig. 1. Here we find Zl to
be the series element and Z2 to be
the two shunt elements.
In a ""-type
of filter the terminating impedances
always have twice the impedance determined by formulae, as indicated by

2Z2 either side of Zl. We show Zi in
series with a source of voltage as a
simple example of the application of
the filter, although Zi associated with

E

is

not the true representation of the

impedance of the

3000
3.14

C in

= 38.2

henrys.

x 25

farads

(2)

3.1416 x Fc x

C

=

R

=.00000425

= 4.25

mf

3.14 x 25 x 3000

circuit structure
find

(1)

3.1416 x Fc

The two terminating impedances
must be twice the value determined in
the formula, hence C -=- 2 would be
2.13 mf. for the input and the output
condensers in the two-section filter
shown. The requirements for such condensers when based upon voltage regulation and tank effect, allow the use of
2 mf. for the input condenser but
recommend a higher value of capacity
for the output condenser. While the
2 mf. unit operates in a satisfactory
manner it is possible to increase the
value to 4 mf. without interfering to
a very large extent with the operation
However, several comof the filter.
mercial filters employ a 2 mf. output
condenser and the results are normal.
Comment is necessary relative to the
inductance value of the chokes. The
number of henrys determined by
means of the formula must exist when
the full load of 150 ma. is flowing
through the chokes. As is evident, the
current flow and the voltage and current requirements of the filter are important with respect to the constants.

The
with

suitable for use
and associated
Suppose we select the con-

first rectifier is

—50

type

amplifiers.

tubes

stants for another filter which is to
operate in conjunction with a rectifier
designed for
45-type tubes to supply
250 volts at 90 ma. The resistance

—

R

L

L
uvuu

0000

-'£'

oa
Wl.

o

rectifier tube.

•-

c
2

C

C _
2

|
<

/>
/

LOAD

Let us consider the application of
the structures shown in Figs. 2 and 3
to a typical rectifier. The rectifier unit
complete is designed to supply 450
volts at 150 ma. This value of current

Fig. 4. The same filter arrangement shown in Fig. 2, indicating
its

connection between the load
and the source of power.
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=

therefore 250-^.090
2780
Applying formula ( 1 ) we have

is

3000

=

L

= 35.4

Page

ohms.

can be about 4 mf. The input condenser should remain the value designated, namely, 1.265 mf., because the
use of a low value of capacity reduces
the load upon the rectifier tube. The
mid-section condenser is the calculated

henrys.

3.14 x 25

3.14 x 25 x 2780

C

value, 3.43 mf.

= 4.58

=.0000045S
mf.

event that the cutoff and
attenuation frequencies are
desired, the following formulas are
submitted
In

The input and output condensers are
hence, 2.29 mf.
With respect

-*- 2,

to the fractional values, close tolerance
Fig. 5. The same filter arrangement shown in Fig. 3, indicating

not required, a 2.25 mf. unit being
satisfactory in place of the 2.29 mf.
is

Fc

secure the values of

L and

C.

Sub-

we have

stituting into formula 5

for

We

tion to the load impedance.
shall
consider the impedance values previously used and employ 120 cycles as
the value at which we desire maxiattenuation.
This frequency
shall be denoted as Fm.
In order to
simplify matters we shall make Fc
equal to 30 cycles. The separation is

mum

sufficient.

L

in henrys

CI

in farads

=R

2

C

(4)

Ra V

4 t Fc

C

in farads

where a

=4C1

(a

2

—

in this case

(5)

2

— 1)

Fm

=

a

(6)

=

Fe
120

=4

(7)

30

We

must solve for CI

S.

x 30 x 3000 x 4 x

3.87

not limited to

M.

P. E.

in order that

we

CONVENTION

After the banquet the entertainment

was provided by courtesy of the
Famous Players Canadian Corporation,
with a Publix unit, under the
direction of Jack Arthur. The Society
received many courtesies through the
splendid co-operation of the Ontario
Ltd.,

the

theatres

of

Toronto.

to

F

= .0572

mf.

formula (6)

= 4 x .0000000572 x 15
C = .000003432 F = 3.43
C

The value

of

L

in

henrys

mf
is

according

formula (4)

to

= 3000 x .00000343
L = 30.87 henrys
2

L

The terminating impedances are
twice the values calculated or C -=- 2
1.265 mf.
With respect to the input
capacity of approximately 1.25 mf. instead of the conventional 2 mf., the
actual difference in voltage was found
to be about 33 volts in a system designed to supply 450 volts. With respect to the output condenser in the
two-section filter it is possible to use
higher values, because this capacity in
connection with L CI governs the
value of Fc for that single section.
It is true that this is not exactly according to Hoyle in so far as filter
design is concerned, but it works out
well in practice.
Hence the output
condenser instead of being 1.265 mf.

=

C.

Hubbard, H. T. Cowling, G. E.

Patton, M.

Crabtree, president elect, Society of
Motion Picture Engineers, Colonel John
A. Cooper, president, Motion Picture
Distributors and Exhibitors of Canada.

and

= .0000000572

According

W.

(Continued from page 25)

Government

17,498,592

CI

L1C1

sources of d-c. posuitable for
use in the output circuit of the power
tubes between the tubes and the
speakers, where it is desired to pass all
frequencies below a certain cutoff frequency. It is equally suitable for use
in pickup circuits where the system
shown in Fig. 3 could be well utilized
to provide maximum attenuation on
the scratch frequency, if a certain frequency value can be decided upon as
representative
of
this
disturbance.
The structure used in Fig. 2 can be
applied between a detector tube and
the input amplifier unit when a radio
receiver is utilized as the source of
music being transmitted through a
number of channels in a hotel or apartment house. Incidentally this system
is actually in use in several commercial receivers of high calibre.
Two such filters are shown in Figs.
4 and 5. These two are suitable for
application to the conventional tube
rectifiers employed in quite a large
number of talking motion-picture installations.
Although we do not make
specific mention,
the type of filter
shown in Fig. 5 is suitable for application to the suggested rectifier supplying 250 volts at 90 ma. as well as
the unit which is quoted as being designed to supply 450 volts at 150 ma.
tential.

Cl=

and C in farads
Let us now apply the system shown in
Fig. 3 and develop the various constants.
Once again the terminating
impedances are twice the value determined in the formula. We now must
decide upon two frequencies in addi-

V

Other Applications

1

LxC

x.V

(9)
6.28

Recognizing that these filters are
low-pass filters, their application is

in henrys

is

V Llx (C +4C1)

Fm:

the 3000-ohm load

12.56
3.14

(8)

3.1416

(3)

where L

=

connection between the load
and the source of power.

its

CI

Fe =

the

maximum

(2)

and a 4.5 mf. condenser being satisfactory in place of the 4.59 mf. unit.
So much for the application of the
simple filter shown in Fig. 2 for use in
rectifier systems.
In the event that the
cutoff frequency is desired the following may be applied

31

W. Palmer,

B. E. Norrish,
Wm. Redpath, F. C. Badgley, H. N.
sincere
DeWitt,
all
the
deserve
appreciation of the entire motionpicture industry.

THEATRE LIGHT CONTROL
(Continued from page 15)
desired.
During the first scene and
in the interval between it and the following scene, the lighting effects for
the subsequent scene will be preset at
the modulators by the lighting oper-

Credit should be given to the Convention or Arrangement Committee,

when the change occurs, the
group of modulators will be disconnected from the circuit and the

headed by W. C. Kunzman, chairman,
and the remainder of the Committee,

second connected in the circuit simply
by a flick of the master tumbler

ator and,
first

switch,
before.

a-c.

They are equally

when operation

will proceed as

To Use Periscope
The

lighting operator and his control devices will be located, in the Chicago Civic Opera House, in a booth
similar to and near the prompter's
booth, enabling him to see all the lighting on the stage, and a periscope
through which he can see all the lighting in the auditorium proper. All the
selsyns and modulators will also be located at this point, but will occupy
very little room as they are compactly
built.
The reactors will be mounted
on frames at remote points where
there is room, such as beneath the
stage or on the "grid" level high above
the flies. The wiring to the lights will
be arranged as heretofore.
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The

Portable

Description of the

Model

RCA

New 35 mm. Equipment Which

Screen, Projector and

By H.

L.

Photophone
Includes a Portable

Power Amplifier

Danson

THE

first sound motion-picture
equipment company to definitely
announce its entry into the educational and industrial soundfilm field is RCA Photophone. Not only
is that company in a position to provide recording facilities to anyone desiring to produce educational and industrial films, but RCA Photophone,
going beyond any optimistic forecasts
and vaguely defined plans, now has on
the market a readily portable soundpicture projection equipment which
will revolutionize education and adver-

tising.

This portable equipment was origiconceived by RCA Photophone
and its affiliates, the Radio Corporation of America, General Electric Company, and Westinghouse Electric and
Manufacturing Company, to provide a
transportable apparatus for sound-onfilm reproduction at banquets, convenThe extreme
tions, conferences, etc.
adaptability of the device to educational purposes and the advertisingcraft, was revealed when it was proposed that RCA photophone record a
number of lecture talks on standard
35-mm. film of famous explorers,
scientists and public men.
This equipment is now a reality. It
has been demonstrated publicly and
has thoroughly indicated its extremely
nally

practical portability.
this

But

essentially

new Photophone development

is

a

sound-projection machine, and on its
merits as a faithful reproducer, it has
convinced the most skeptical of its capable performance.
In purpose, as outlined by E. E.
Bucher, executive vice-president of
RCA Photophone, the new portable
system is intended for universities, colleges, schools, churches, hospitals, wel-

An RCA Photophone

portable projector for sound and picture, dismantled
in its small trunk.
At the left of the projector casthe trunk, are the legs and frame of the support for the machine.
left
extreme
and right of the illustration.
The magazines are shown at the

and ready to be packed
ing,

in

fare institutions, clubs, commercial organizations and similar groups that are
now finding the talking screen the ideal
medium for transmitting information.

Recording Facilities
Previous announcements of this new
Photophone development have
linked it with the recording facilities of
that company at the Gramercy Studios
in New York. These studios constitute
a perfect sound motiompicture producing plant where all interested parties can make education, informative,
advertising and industrial films, with
the expert assistance of scenarists at
the studios. Talking Picture Epics, Inc.,
an organization created to further the
field of information on exploration and

RCA

natural history, is producing just such
a series of film lectures at the Gramercy Studios, with George Palmer
Putnam, Captain Bob Bartlett, Dr.
William Beebe, Roy Chapman Andrews, and other equally celebrated adventurers and explorers for the American Museum of Natural History, on
"The Girl Scout Trail," a
the list.
Visugraphic production, which is being
widely exhibited at girl scout clubs,
theatres, women's leagues and similar
organizations, is a similar type of
synchronized film.
But the field is virtually unlimited.
The extraordinary facility with which
the talking film lends itself to medical
instruction can best be appreciated
when it is understood that 50 students

watching a surgeon can see little more
than their eyes and the position of
their seats permits them to see. On the
closeups can carry the spectator
but
to the heart of the operation
greater than that, the talking film
gives the spectator a running lecture
outlining in detail the elements of the
surgery. Any form of instruction, lecture, public-address and informative
discourse can be duplicated a thoufilm,

;

The amplifier
for the soundpicture system.

The power supply

are
this

and

rectifier

included

in

case.
The
control

volume

knob

can

seen on top
the unit.

times in a thousand
separated points by the use
portable reproducing system.

sand

be

widely
of

the

details of the

new

Engineering Details

of

The engineering

RCA

Photophone portable sound and
picture reproducing system are of extreme interest because of the identity
between this equipment and the standard large theatre reproducing apparatus of Photophone installed in premier
picture houses of the world.

The

first
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consideration calls for the projection
of standard 35-mm. film with sound
track, such as is exhibited in theatres
This the device
at the present time.
accommodates, reproducing the picture through a picture-projection system of lenses affording a brilliantly
lighted, sharply defined picture on the

At a throw of 50 feet, the
standard lens supplied gives a picture
six by eight feet in size. Other lenses
are supplied at the purchaser's options, providing pictures of various
sizes at special "throw" distances, to
screen.

accommodate all conditions.
The reproduction of sound

is

accom-

plished through the highly developed

RCA

Photophone optical system and
cell assembly employed

pliotoelectric

Radiotron vacuum tubes, such as are
utilized in all RCA Photophone equipments, step the photoelectric cell current to the value where it can operate
the loudspeaker system. A supply of
direct current is furnished through a

system of

One

rectifiers.

of the exclusive features of the

system is accommodation in the amplifying apparatus for a second projector.
This arrangement also provides a
sound changeover switch, as in regular theatre installations, for changing
from one projector to another, thereby insuring a continuous performance
without reel-changing intervals.

RCA Photophone's new improved
type of loudspeaker, the electrodynamic moving coil cone utilized as a
driving unit for a directional baffle, is
standard equipment with the portable
system.
The entire loudspeaker assembly collapses into a small trunk no
larger than a salesman's carryingcase, providing ready portability of
the unit.
In

all

its

details,

phone portable

is

the

RCA

Photo-

simple, as well as

in appearance.
The few
necessary power connections are made
by unobstrusive cable lines. The equipment occupies negligible space in operation, and (which is of greatest im-

handsome

HOW THE

LOUD-SPEAKER CONE

WORKS

UNTIL

The screen used with the portable
Photophone system.
This screen
collapses
into
small carrying
a
trunk, the frame being made of
stout pipe in telescopic construction.
The feet come off and are
packed with the other elements of
the screen. The screen proper is a
sound transmitting screen; the

loudspeaker

is

set up behind

in theatre equipments.

The

recently it was supposed
that the paper cone of a loudspeaker acts as a unit, like
the piston of an engine moving at high speed and generating standing waves in the air.
To reproduce
this function, a stiff, non-stretching,
light material is required, hence the
Reuse of paper as cone material.
search by the engineering staff of the

A two-projector unit, which provides a continuous snowing.
The
amplifier is built to carry two projectors and is equipped with a
standard form of fade-over switch.
portance) it takes less than 15 minutes to assemble or dismantle the equipment.
The many educators, welfare
workers, club leaders and industrialists who witnessed the operation of
this equipment at a public demonstration recently in the RCA Photophone
Modernistic theatre in New York City,
were enthusiastic in their commendation of the development of the device.

Stevens Manufacturing Corporation of
Newark, N. J., however, has disclosed
the fact that, except under very special
conditions, the behavior of cones is
very different. Instead of acting as a
unit, the cone can set up air waves by
at least five different motions and com-

binations of motions. On the low frequencies, trough-like waves are formed
from the apex outward, the ends of
the curves tending to become sine
curves.

it.

film speed

the standard of 90 feet a minute,
and the projector operates from a
power source of 110 volts, 60 cycles,
alternating current.
The entire picture and sound prois

jection system is housed in an attractively finished all-metal cabinet 24
inches square and 12 inches in width,
mounted on four adjustable legs of
construction.
lightweight
telescopic
All connection plugs are non-inter-

changeable,

preventing injury to the

equipment through error in connecting.

The Amplifier
The amplifier

is housed in a metal
cabinet of similar dimensions,
equipped, as is the projector, with
handles for carrying.
Only one control, a large, handily-placed volume
control knob, is visible, recessed in the
This
top of the amplifier cabinet.
volume control is of the improved type
now used in RCA Photophone theatre
installations and permits the excep-

tionally fine adjustment of volume in
graded steps of 2-db. from the zero
point to maximum.
Standard RCA

'Mm driving side of the portable Photophone. Note the simple travel of the
Im from the upper film magazine, through the picture projector mechanism,
Dund reproducing mechanism and into the lower takeup magazine. The
pposite side of the projector contains the drive shafts, gearing mechanism,
etc.

—

;
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Standardized Sound Film Aperture

Recommended
Nation-tvide Survey

Shows Theatres Are Using Wide Variety

of

Aperture Sizes

HOLLYWOOD
studios are

motion-picture

now composing

elements in sound-on-

all vital

pictures within an area
of 0.620 by 0.835 inches although continuing to photograph the whole frame.
film

This

accordance with specifications recently recommended by the
Academy of Motion Picture Arts and
in

is

Technicians'

Sciences

Branch acting
Bureau of

jointly with the Technical

the Association of Motion Picture Producers, the American Society of Cinematographers, the Pacific Coast Section of the Society of Motion Picture
Engineers and the California Chapter
of the American Projection Society.
Theatres which restore the full
screen image from sound-on-film pictures have been notified that to secure
the maximum image size in 3 by 4 proportion they should
use projector
apertures whose size would be 0.600 by
0.800 inches on the basis of projection
on the level, the horizontal center of
the aperture coinciding with the horizontal center of the S. M. P. E. Standard aperture.
The recommendations and action by
the studios followed the revelation
through a nation-wide survey that

theatres are using a wide variety of
aperture sizes in projecting sound-onfilm pictures.
It was also found that
an increasing number of theatres are
restoring the full screen proportion
through the use of a smaller aperture,
lenses of one-half inch shorter focal
length, and various recentering devices.
As only two studios were composing to allow for this the result was
that in many theatres part of the
heads and feet of characters were cut
off in projection.
The recommendations of the technical societies are
designed to correct this serious condition and were chosen as the best
means of the projector aperture sizes
among a number of large theatre
chains.
Studios which are now marking the
ground glasses of their cameras to conform to the recommended practice
are: Paramount-Famous-Lasky, Metro-

Goldwyn-Mayer, United

Artists,

Pathe

Universal, R. K. O., Tiffany-Stahl,
Mack Sennett, Darmour, Educational
the Fox Studio markings are the same
width but allow .04 inches more
height.

Committees representing the motionpicture

technical

organizations

in

Hollywood are also studying the problems of standard release print practice
and screen illumination under the
sponsorship of the Academy.

TESTING LOUDSPEAKERS
(Continued- from page 21)

absorption in such a surface, make
itself apparent to the sense of touch.
its

Revolving Microphone
The room is equipped with a

loud-

speaker and microphone but devoid of
other furnishings. To assure accuracy
in tests, the microphone used to pick
up sound from the speaker is mounted
on an arm four feet long which revolves at the rate of approximately
twenty revolutions per minute.
The primary reason for revolving
the microphone is to average the variations in sound pressure which are the
result of unavoidable reflection.
It
would be unnecessary to move the

microphone at

all

if

reflection

were

completely eliminated.
The high absorption and random reflection of the
room serves merely to reduce the
magnitude range of the sound pressure
variations to limits which are within
the ability of the measuring instruments to handle otherwise these instruments would not read the true
average of the pressures encountered
by the microphone around its path of
;

Restoration of Aperture to 3
x 4 Proportion

rotation.

on Basis of

The testing apparatus outside the
room consists of an audio oscillator or
frequency machine which supplies the
signal to the loudspeaker and resist-

Dimensions Recommended
by

Academy of Motion

Picture Arts and Sciences.

Circle Represents 3

Head Close-up.

A-Original "B and

H"

Silent

Aperture— .720"x9375".

B-A

with Sound

Track— .085".

C—Recentering of B

— Account

of

Sound Track.

—

D-C

Recentered with Camera
Aperture as shown .620'' x

—

.835"

E-Head Reduced
tion

to meet projecrequirements of Proj.

Aperture

in F.

F— New Proj. Aperture, size .600"
x .800", inside Camera Aperture showing Head reduction.

G

and H represent cutting of
Head in Projector by improper Framing.

(By V. E.
In

caption

"A" above,

Miller,

Paramount-Famous-Lasky)

there should be a decimal before the

numbers "9375."

ance-coupled laboratory amplifier the
input of which is connected to the
microphone and the output to the
thermo-couple microammeter.
The loudspeaker and microphone
may be considered merely as a connecting link between the oscillator, or
source of electrical energy, and the
amplifier meter system, or indicator of
Electrical energy is
electrical energy.
converted into sound by the loudspeaker and back again into electrical
energy by the microphone. Due to the
characteristics of the loudspeaker, the
efficiency of conversion varies with
frequency, causing different amounts
of electrical energy to be indicated by
the meter. At each frequency, an adjustable electrical network capable of
producing definitely known losses is
substituted for the loudspeaker-microphone portion of the system and is
adjusted until the same reading of the
meter is .obtained as was given by the
loudspeaker. Then, the setting of this
electrical network, as read from its
dials, is a measure of the efficiency of
the loudspeaker at the frequency under
consideration.

!
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Photoelectric Cell

Light Energy and the Photoelectric Effect

THE

most common forms of enare mechanical energy,
heat, chemical, electrical, magnetic, sound and light energy.
Some of the things we wish to do
with these forms of energy are, to
from their natural
capture them
ergy

sources,

to store,

transport,

to observation.

commonly by

Its control is
clutches, brakes, etc., and

controls other forms of energy by
of electrical contacts, triggers
on guns, etc. That is to say, a small
amount of mechanical energy applied
to the trigger of a rifle controls a large
amount of chemical energy. A similar
story might be written about other
forms of natural energy. But when
we come to energy in the form of light,
we find that the story is rather brief
in spite of the fact that light energy
is perhaps one of the most important
to the human race.
it

means

human

race,

the things which

it

electric cell.

The Photoelectric Cell
How brief a recital this makes

transmit,

record,
observe,
control,
measure,
transform them into other forms of
energy, and to control one form of
energy by another. For example, mechanical energy exists in the form of
water flowing in streams. We capture
this from nature by hydraulic turbines.
We store this by holding the
water at an elevation in reservoirs.
Mechanical energy is carried in storage by everyone who has a watch.
The effects of mechanical energy are

common

the

can be made to do are greatly limited.
It can make us see, it can be recorded
by a camera and it can be transformed
into electrical energy by the photo-

compared with the recital of electric energy, which can be transformed quickly
into other forms of energy, which by
simple means controls almost any form
of energy, and yet which itself is by
nature so infrequently applied to the
human system. It is very fortunate
for us that one of our first light detecting instruments the photoelectric cell
controls so universally applicable an
energy as electricity. The human race
has had for many years mechanical
prime moves, mechanical legs and
arms, and it has had electrical heaters,
chemical heaters and so on, but the
human race has been dependent upon
the human eye for its detection and

—

—

record

of

light.

the photoelectric

If

can be made by a simple process
to take the place of the human eye in
certain places, it can be of great service to mankind.

Light Energy

culty.

From
energy

one sees that while light
of such great importance to

this,
is

also shown that certain of
the metals, such as sodium and potassium, will release electrons under the
action of visible light. The difference
in the willingness of the various metals
to release electrons is probably in part
responsible for their chemical activity.
It is quite evident that gold and platinum are less active chemically than
zinc, and in the same way zinc is less
active chemically than are sodium and
potassium. In fact, sodium and potassium are so active they cannot be kept
in the atmosphere 'without quickly combining with the oxygen and the water
vapor of the atmosphere and this combination renders their surface insensitive photo-electrically to visible light.
It is for these reasons that photoelectric cells are made of sodium, potassium or similar metals and are made
in the form of vacuum tubes, so that
their surface may be preserved from
chemical combination which will impair its photoelectric sensitiveness.

SOUND—AS THE CUSTOMERS
HEAR

cell

IT

(Continued from page 13)
show they expected to get something
different.

The Photoelectric

Effect

The photoelectric cell process is disfrom the photo-chemical process
in that light and electrons alone take
tinct

Light energy is captured from nature almost solely by plant growth.
To store it, except in minute amounts
by phosphorescent chemicals, is impossible.
Since it cannot be stored, it
cannot be transported in storage. It
transmits itself, but its measurement
is a thing of considerable difficulty,
and recording is even more difficult.
To control its formation from other
forms of energy is usually relatively
easy, but for it to control any other
form of energy is very difficult. Its
transformation into other forms of
energy is greatly limited by lack of
suitable means.
In this discussion of light, we must
not forget that light, as ordinarily accepted, is distinct from radiant heat,
and hence the energy as light is really
quite small.
If heat be absorbed out
of sunlight, the remainder is a very
small amount of energy. This energy
cannot be transformed into usable mechanical energy.
It may be transformed into heat, but the resulting
heat is very small. It is transformed
into chemical energy by many natural
processes of growing tissues, especially
in plants.
It never makes a sound, it
has no magnetic detecting devices, and
it is transformed from one wavelength
of light to another with extreme diffi-

ment has

it.
If a zinc plate be suspended by a silk thread and charged
with electricity from a static machine
it will hold its charge for a long time.
If,
however, the light from an arc
lamp be allowed to shine upon the zinc
plate, it mil be found that, if the
plate is charged negatively, it will lose
its charge very rapidly under the action of the ultra-violet light from the
arc lamp; but, if the plate is charged
positively, it will retain its charge
quite as well when the lig"ht is allowed
to shine upon the plate as when the
This
light does not shine upon it.
simple experiment will serve to illus-

part in

know when

I

I'm

tied,

I

couldn't

argue with him.
feature came and went,
stuff followed.
When
the trailers hit the screen, the nonsync blasted out with a popular fox
trot with a vocal refrain.
One that
had been played over the radio for
Well,

the

and the short

months.
Explain the workings of that mind,
if you can.

We

just gotta listen

—and weep

CONSIDERATIONS IN THE DESIGN
OF A-F. APPARATUS
(Continued from page 28)
parent inductance
R
W L„ where a>

La

then equal to
or 377 at 60
Where a standard reactor is
cycles.
used across the sample the calculations

=

is

is 2*vf,

known as the photoSince the plate loses
the negative charge, but not the positive, it is evident that the light causes
the zinc to release electrons which are
expelled from the zinc by its negative
charge, just as heating the filament in
a vacuum tube allows the filament to

last article of this
series will comprise a resume of special

release electrons.
Different metals than zinc will also
release electrons when the light shines

T.

trate the effect

electric

effect.

Experiments have shown
that the light most powerful in its
ability to release electrons from metals

upon them.

the light of highest frequency, that
is, violet or ultra-violet.
The common
metals such as iron, copper, gold, and
platinum will release electrons only
under the action of strong light in the
extreme ultra-violet whereas experiis

;

t,

are:

R

=

Ls T" Lx
u,

Lis

A

-iJx

The third and

amplifier circuits and the problems
arising in the design of the completed
amplifier.
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FIRST

"ALL-TALKIE"

HELD

IN

DINNER

NEW YORK

A distinguished gathering of many of
the foremost educators and business leaders of the country recently attended the
first "all-talkie" dinner in history, at the
after-dinner
Roosevelt
Hotel.
Every
the
presented
through
speaker
was
medium of the talking film in the first
official demonstration of a new advancement in visual and audible education.
Sponsored by Talking Picture Epics, in
association with the pioneer sound-picture
organization of RCA Photophone, this
dinner celebrated the entry into the educational
and industrial field of audible
pictures.
The recent statement of a leading producer that the sound screen is
the most perfect medium devised by the
ingenuity of man to disseminate information, culture and helpful knowledge was
demonstrated as a reality with the RCA
Photophone talking film and portable
sound projector in the role of public
speaker, lecturer and guide.
George Palmer Putnam, publisher, and
himself a celebrated explorer, headed the
list of "talkie" speakers as the celluloid
toastmaster of this unique occasion, describing the manifest advantages of making a public address without having to
survey the dismayed faces of after-dinner
speech victims. All the mannerisms, smiling gestures and motions of Mr. Putnam
were faithfully projected on the screen
together with a perfectly reproduced echo
of his voice, as he genially spoke his
witticisms on this new manner of publicaddress.
The full purpose of the occasion, the
placing in the hands of educational, welfare and business groups of this new tool
of public approach, was described by E.
Bucher, executive vice-president of
E.
He predicted that
RCA Photophone.
events of this kind would be commonplace
within a few months, and declared that
the world-wide interest of the people in
talking pictures as entertainment would
be similarly reflected in their acceptance
of them as a new and enlivening method
of education.

is taxing the manuRCA Photophone to
More than 1500 men are workthe Type G equipment at the

sound-on-disc system
facturing divisions of

states

capacity.

matched audio units, including the matching of the impedances of amplifier output and loudspeaker input.
However,

ing

on
Schenectady plant of the General Electric
Company, and approximately 1200 are
operating full schedules in the great East
Pittsburgh plant of the Westinghouse
Electric
and Manufacturing Company.
Both manufacturing associates of RCA
Photophone will be required on steady
factory schedule from now until December to complete the first delivery of the
Type G reproducing system.
Mr. Abel makes positive assurance that
this theatre system will be delivered for
the first contracting theatres by the initial
week of December. The first of the year,

he declares, will find more than 150
systems installed with subsequent installations proceeding at an almost equal rate.

AMPLION SOUND EQUIPMENT INSTALLED IN NEWARK THEATRE
A very interesting installation of sound
equipment manufactured by the Amplion
Corporation of America, has been completed recently at the Mayfair Theatre in
Newark, New Jersey. This is a motionpicture house,

seating

persons.
Two new-type Amplion turntables are
utilized one for each projector.
Each
turntable is driven by its respective projector motor, through a chain drive.
The amplifier is a double channel, type
2P2A Amplion product. Each channel consists of a separate three-stage amplifier,
employing two -26-type tubes, one -27-type
tube, two -50-type tubes in push-pull and
two 281 half-wave rectifiers. Van Home
tubes are used throughout.
The double channel amplifier is arranged
so that either channel can be put into
operation by merely throwing a switch.
Hence, if any small trouble should develop in one of the channels, the other
one is always ready as emergency equip1200

—

ment.

Each amplifier is provided with one of
new Amplion constant impedance
These regulate the volume of the
sound without altering the frequency
characteristic of the phonograph pickup or

the

faders.

the input transformer to which

Striking progress in Europe in the
transmission of photographs by radio is
reported by Major R. H. Ranger, Design
Engineer of R.C.A. Communications, Inc.,
who just has returned from a tour of observation there. Major Ranger, who perfected
the facsimile device controlled by the
Radio Corporation of America, said the
evident spirit of cooperation on facsimile
transmission in European countries was
exemplified by Marconi's remark to him
when he was leaving England for Germany, that he was at liberty to tell the
Germans everything he had seen of his
work and that he would appreciate any
report on German work, with the permisDr. Schapira of
sion of the Germans.

all

immediately

NEW RCA PHOTOPHONE READY
DECEMBER

With exhibitors in convention throughout the country heralding the development of the RCA Photophone low-priced
sound system as the most progressive
step toward saving their small theatres,
Sydney E. Abel, general sales manager,
stated' that this equipment, known as the
Type G, will definitely be on the delivery
schedule for December.
Factory production is proceeding at
top speed to complete a huge first order
for

the December contracts.

The rapid-

ity with which theatre owners contracted
for this $2905 combined sound-on-film and

there

still

is

a

weak

link

in

the usual

sound reproducing system, and that is the
balance between the voice coil and the
diaphragm of the dynamic loudspeaker.
In many instances, the designer of the
loudspeaker goes from one type of diaphragm to another, using the same voice
coil, and hastens to report that the original diaphraghm is more satisfactory. Obviously, the original diaphragm may be
better matched to the voice coil than the
In other words, the
second diaphragm.
voice coil should be matched to the diaphragm, with the electrical impedance
impedance.
matching
mechanical
the
is a vast difference between most
paper diaphragms and the newer
burtex or fabric diaphragms, hence the
make due
loudspeaker designer should
allowance in the voice coils employed."

There

of the

PROGRESS IN EUROPE IN TRANSMISSION OF PHOTOS

Germany,
in
Telefunken
granted the permission.

Stevens, "has taught the inthe
importance
of
properly

Mr.

dustry

it

is

con-

nected.

With the exception
equipment

is

of the loudspeakers,
installed in the operator's

room. A small monitor speaker, hung on
the wall of this room, enables the operator to check up on the operation of the

complete equipment.
Two ten-foot exponential air column
horns are used, in conjunction with two
dynamic
Giant
AA-102 Amplion
type
units.
These are placed directly behind
They are tilted
the screen on the stage.
slightly downwards, since the acoustics
This is an
of the theatre require this.
example of an important advantage of the
horn type speaker over the cone type.
The latter is non-directional and in general is unsuited for talking-picture work.
Both speakers are used at once, although either one may be used separately
Even one speaker will
in an emergency.
furnish more than sufficient volume to
reach the back of the theatre. The speakers are connected to the amplifier by wiring run in conduit.

THE IMPORTANCE OF VOICE COIL
IMPEDANCE
and maximum
reproduction
Faithful
volume can only be obtained when there
all combetween
balance
perfect
exists a
ponents of a sound-amplifying and reClifford
according
to
producing system,
E. Stevens, Chief Engineer of the Stevof
NewCorporation
ens Manufacturing
ark, N.

J.

"Several vears of intensive effort to attone quality,"
the superlative in

tain

NEW RCA PHOTOPHONE SOUND
TRUCKS

Among

RCA

the

many

recent

shipments

of

Photophone recording and reproducing equipment for studios and theatres
in the British Isles and on the Continent
are two improved-type RCA Photophone

sound location trucks for the Gaumont
producing studios in England, the foreign
department
Photophone announces.
of
These trucks embody the newest design
facilities
for remote sound
in technical
recording on film.
These
new sound camions contain
special microphone amplifiers and mixing
units which permit the sound technician
to operate his sensitive microphones hunHe can
dreds of feet from the truck.
operate directly at the camera, keeping in
communication with his recordist in the
truck by means of a telephone wire line.
The great advantage of these new RCA
Photophone sound trucks over any other morecording units lies in this feature,
to be carried 10 floors into a building, up a mouninto any
of
water,
or
into
body
tain, out
a
hitherto inaccessible point of operation
bile

which allows the microphones

remote

from

the

truck

and

its

equip-

ment.

ONE-PIECE DIAPHRAGM REDUCES
LOUDSPEAKER COSTS
Through the introduction of the onepiece fabric diaphragm for the usual
dynamic speaker, appreciable savings are
being scored in the radio industry, as reHereflected in the new low price levels.
with the usual paper for the
tofore,
diaphragm, it has been necessary to cut
the paper to size and shape, then form it
into a cone, followed by mounting the
cone with a flexible rim of soft leather
and an outer support ring of heavy
This
cardboard, for the , proper mask.
work has had to be "done by skilled girls,
and has represented a slow and costly proIn brief, cone mounting has been
cess.
the bottleneck of dynamic speaker production.

Many of the dynamic speakers this
year, in marked contrast, are employing
the fabric or burtex diaphragm, which
comprises a special impregnated cloth
pressed to the desired shape and then
treated with a metallic lacquer. Such a
diaphragm can be made in practically any
shape and size, with curved as well as
straight sides, and also with any rim,
bead, voice coil mounting, flexibility, and
so on, as contrasted with the elaborate
assembly yet inflexibility of the usual
The present practice is to
paper cone.
make the fabric cone in one piece, with
diaphragm, supporting rim, mask and
Thus the
voice coil mounting, complete.
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cure for Line

Voltage

Ills!

longer
necessary for your
NOtalking
picture equipment to be
is it

at the mercy of fluctuating line voltage. You can be absolutely independent of all fluctuations by including

the

SUPER-POWER

CL
The

T
AR05TA
Provided

giant variable re-

with

extra

which, in several

long nipple for mount-

turns of the knob, pro-

ing on slate or marble

vides a wide resistance

and with special
bracket for mounting
on bakelite panel. Also

sistor,

range.

Handles

watts.

Available

14-10, 25-500,
200-100,000

panel,

250

SUPE

in

CLARG u
VARIABL
Wm
PEND m

and

ohm

ranges.

ideal as variable

erator field control.

PAT.

'

117

D

I TH C*
*^ * * *-*

regarding this and other

CLAROSTAT

devices which,

having set a high mark in radio, are now available for the
peculiar requirements of picture projection and sound reproduction.
* *

CLAROSTAT MANUFACTURING
Specialists in

296 N. 6th

St.

-:-

speed

motor control and gen-

CO., Inc.

Radio Aids
Brooklyn, N. Y.

:
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loudspeaker
manufacturer
eliminates
costly assembly of diaphragms, which is
the bottleneck of his production.
In the
case of one well-known radio set manufacturer, making upwards of 5,000 highgrade sets a day, a saving of 20 cents
per dynamic speaker has been effected
by means of the one-piece burtex cone,
representing a saving of at least $1,000
per day, not to mention the speeding up
of loudspeaker production in that plant.

DE

FOREST

SECURES JENKINS
TELEVISION SHARES

Following a meeting of the Board of the
DeForest Radio Company, James W. Garside, President, announced that the No
Par Capital Stock of the company had
been increased 345,680 shares through the
exchange of DeForest Common Stock for
that of Jenkins Television. The exchange
was on the basis of one No Par Common
share of DeForest Radio for each 1%
No Par Common shares of Jenkins Television.
The offer of exchange expired
Friday, Oct.

18,

1929.

shares of DeForest preoutstanding and the additional
345,680 shares through the exchange, the
total stock of DeForest Radio authorized
to be outstanding is now 1,330,332 shares.
additional
listing
the
Application
for
shares has been made to the New York
Curb and the Los Angeles Stock Exchange.
Mr. Garside also announced the election
of Kelly Graham, President of the First
National Bank of Jersey City, to the

With

984,652

viously

Board

of

the

CARTER PREDICTS TELEVISION
OVER LIGHT LINES
"daddy" of the Radio
Association,
>pioneer
in
president of the Carter
Radio Company of Chicago, startled the
radio and motion picture worlds recently
with two predictions.
"Television for commercial use, available
for millions of homes, will be an actuality
within the present year," was one predicA.

Carter,

J.

Manufacturers'
television,

and

tion.

"Talkies, and music from films, will be
in the home also within
the
was the other.
Mr. Carter's company was the first in
the world to demonstrate publicly the
sending of pictures with sound, over
broadcasting wavebands. That was at the
Stevens Hotel in Chicago a year ago last
June. Later he successfully demonstrated
at the New York and Chicago Radio
shows.
And he also was first in the
world to successfully send pictures to a
moving airplane.
And now his company has abandoned
air television entirely as a practicable
commercial proposition.
The immediate
future of television lies in the use of the
country's vast system of power lines.

be wholly independent and suffer none of
the difficulties of air transmission.
The home talkie prediction by Mr. Carter was born of the successful experiments
his experts have conducted from almost
the beginning of the industry. By adapting
the
light frequency,
sound track

system employed in the talkies, a home
device will furnish music by film for
hours without
requiring
changing or
manipulation, and from the same device
talking pictures can be had when wanted.
This device, too, will be low in cost to
the public, and simple of operation.

common
year,

DAVEN

IN

PRODUCTION

Of considerable interest to the trade
the fact

that

The Daven Company

is

is

in

production of the same products as
manufactured by the former organization,
The Daven Corporation, the Resistor Specialists.
Mr. Lewis Newman, of Newark,
full

N.

is

J.,

the President.

Continuing the policy of the former company this new organization has been able
to show a marked increase in volume of
business, and numbers among its customers many of the prominent manufacturers of electrical, radio, moving picture
projection, and television apparatus.
Modern equipment has been installed in
the tube division of the plant and the

company

is in full

production of

all

types

of tubes.

TO FINANCE SOUND PICTURES
A finance plan designed to aid motion
picture theatre owners in this country in
the installation of talking pictures equipment in their theatres has been completed

DeForest Company.

between

GENERAL AMPLIFIER APPOINTS
REPRESENTATIVES

BCA

Photophone,

manufac-

Inc.,

turers of sound-picture equipment, and the
Commercial Investment Trust. Inc. Under
this arrangement, the C. I. T. will finance
the transactions involved in the leasing of
the sound-picture equipment manufactured
by RCA Photophone for exhibitors. This
equipment is leased to the theatre owner
on a ten-year basis, rental for which is extended over a period of three years, payable monthly.

The demand for General Amplifiers has
been increasing so rapidly that the company has recently appointed the following representatives
Mr. "Walter W. Boes, 622 Broadway.
'

Cincinnati. Ohio, who will cover the territory of Southern Ohio and Northern Kentucky and Mr. G. J. Spencer, 29 Steward
;

Street, Detroit, Michigan, who will handle
the General Amplifier line in and around

RADIO AIDS EDUCATION

Mr. V. A. Hendrickson, c/o
Company, 87 Maiden
Martin-Copeland

Detroit.

With

the beginning of the Fall school
term, the radio loudspeaker has taken its
place beside the blackboard as an aid to
teaching.
According to Quinton Adams,
vice-president of the Radio-Victor Corporation of America, twenty schools in
various parts of the country have begun
the new term equipped with centralized'
radio apparatus for the distribution of
educational programs to the classrooms and
between sixty and seventy other schools
Every
are planning similar installations.
school year brings an extension of education by radio.

New York City, will cover the
territory of Metropolitan New York, Philadelphia, New Jersey and Southern ConLane,

necticut.

NEWS CINEMATOGRAPHERS MUST

KNOW THEIR RADIO

news movies has undergone
a tremendous transformation during the
past year, according to J. E. Smith,
President of the National Radio Institute
"Whereas a man could
of Washington.

The

field of

become a news cinematographer for an
investment of a few hundred dollars for
his outfit, together with a few months of
experience, it is now necessary to have a
sound recording outfit and the accomThe news
panying experience as well.

cameraman must now be versed

in microphone, amplifying and recording work.
are
rapidly
In fact, most of the news reels
going to complete sound presentation, so

that the

know

news cameraman must necessarily

his radio quite as well as his photo-

graphy."

EDWARD AUGER NAMED

ASSIST-

ANT GENERAL SALES MANAGER
OF RCA PHOTOPHONE
Edward Auger, prominent
porting

and

exporting

in the film im-

field,

has

been

Manager of
RCA Photophone, Inc., it is announced
by Sydney E. Abel, General Sales Mana-

named General Assistant
ger,

Sales

concurrent with heavy exhibitor defor RCA Photophone's new low-

mands

priced sound equipment.

Mr.

Auger comes

to

RCA

Photophone

after 23 years in the motion picture industry. He was general sales manager of
the Vitagraph company for a number of
years, and later transferred his activities
to the exporting and importing of picMr. Auger was the managing ditures.
rector of the Fox interests in Paris, and
represented French Pathe in its raw stock
sales in this country.
With nearly a quarter of a century of
sales direction in the motion picture field,
Mr. Auger's experience internationally and
with the American exhibitor will be of
great value in caring for the tremendous
Photophone's
volume of business in

RCA

Type G reproducing system.

STEVENS GRANTED BASIC PATENT

ON CLOTH DIAPHRAGM
A

CARTER

A. J.
Pres., Carter Radio Co.

Within the year, Mr. Carter said, all you
will have to do is to plug into a light
socket, and enjoy perfect pictures of the
broadcasting station from which you are
receiving your radio programs.
"Nothing new in it," the big radio
parts man said.
"Television over wires
was thought of more than 40 years ago.
We've merely developed the theory and
idea practicably.
The use of television
will be low in cost, in fact the device will
cost less than a radio, and so simple to
operate that there will be nothing to it
but plugging into a light socket, and
turning a knob."
Air television, Mr. Carter said, has
been proved impracticable for commercial use. The "spotting" of the picture by
the least disturbance, plus the national
commission's holding to the theory that
television should be practised on short
wavelengths, plus the fact that monopoly
of the air by advertising and programs
give television too few air channels all
these bar the aid, he said. But by superimposing one frequency upon the other,
the power line can be used to transfer
the picture in perfect detail and without
interfering in any way with the normal
functioning of the power line.
"It means that every room with a light
socket can have television," he said. "Set
the little box on top of the radio, or anywhere else you please, and see the picture
without flaw. Your television device will
not be a part of your radio set. It will

—

—

basic patent on the

method

of

making

loudspeaker diaphragms of fabric, has just
been granted to the Stevens Manufacturing
Corporation, according to the statement of
Clifford E. Stevens, Treasurer and Chief
Engineer of the organization.
"Patent No. 1,729,407, just issued to us,"
states Mr. Stevens, is exceptionally broad
and therefore may be considered basic.
We have been allowed seventeen claims on
the method of making loudspeaker diaphragms of fabric. Our patent covers the

method of making large, direct-acting,
acoustic diaphragms of conical form, by
stretching a continuous piece of flat-woven
fabric impregnated with stiffening material
in a moist condition over a form to shape
the fabric, without lapping, and to tension
in all directions until the stiffening
it
and thereafter
material has become set
applying to the diaphragm a material to
fill
the interstices in the fabric and to
waterproof and further stiffen the fabric.
That is essentially the process employed in
making the well-known Burtex diaphragms.
;

RADIO-VICTOR

"THEREMIN"

The Radio-Victor Corporation

of

America

has begun preliminary production of the
first commercial models of the Theremin
"ether wave" musical instrument, which is
played by simply moving the hands in the
air above it, according to an announcement
by E. A. Nicholas, vice-president in charge
of the Radiola Division of Radio-Victor.
Mr. Nicholas disclosed that the RCA has
acquired an option on the exclusive patent
rights from Professor Leon Theremin, the
young Russian scientist who invented the
instrument.
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LECEIVING SE'
1LECTRIC PHONO

IwistecrDiting leeth
°f

Steel

PICTURES!

IIVG

AUDITORIUM!
SCHOOL S w AND
PUBLIC ADORES!

iYSTEMS

TIGHTEN the nut against the SHAKEPROOF
Washer and

it's

there to stay. Gripped by

twisted steel teeth, around the
ference,

it

can't loosen

whole circum-

—applied pressure with

wrench alone can break its hold. SHAKEPROOF Lock Washers were developed for one
a

purpose

—

to

lock nuts. That they do this
is indicated by their univer-

superlatively well
loudspeakers,
ROLA
quality, are now provided
Ions:

demanding the utmost

in

noted for their
for every purpose
fine

sound repro-

duction.

These electro-dynamic loudspeakers operate at
approximately twice the sensitivity of competing:
dynamics, yet without increase of field energizing
power.
Kola reproducers have proven rugged and dependThe
able under the most exacting conditions.
construction,
Kola exclusive welded-to-housing
adjustable center pole tip, ventilated field windings, and moisture-proof materials insure reproduction of unusual reliability.
The highly desirable compactness and simplicity
of the Rola loudspeakers is apparent at a glance.
A side-by-side comparison will quickly demonstrate their superior reproduction qualities, Kola
provides

the

consistently

performance required

brilliant

today

by

adoption in over a hundred and fifty different American industries. Today SHAKEPROOF
It should be on
is the standard lock washer.
your product. Let us send you samples to
prove to yourself the merits of SHAKEPROOF.
sal

Lock^ Washer Company
[

Works

"*

reliable
users.

*-

]

Chicago, Illinois

U.S. Patents 1,419,564; 1,604,122;
Other Patents Pending. Foreign

and

your

Div.sion of Illinois Tool

3509 North Keeler Avenue

1,697,954.
Patents.

illustrated above is C-90; an electro-dynamic
unit with 9-inch diaphragm, field coil wound to 2500 ohms,
75 to 150 volts D.C.
It is especially well adapted to amplifiers
using 245 tubes in push-pull combination for radio receiving

The Kola model

—

sets,

electric

phonographs,

and

auditorium

installations.

blueprints
Inquiries for details,
and prices
from responsible manufacturers are solicited.

The

ROLA COMPANY

CLEVELAND, OHIO
2570 E. Superior Ave.

OAKLAND, CALIF.
45th & Hollis Sts.

FREE SHOP TEST SAMPLES
SHAKEPROOF LOCK WASHER

ROLA

2509 North Keeler Ave., Chicago,
Please send me samples of

D
O

Shakeproof Lock Washers

to

fit

Shakeproof Locking Terminals,

Firm

CO.
III.

bolt sire
size

Name

Address

Town
By.

State
..

,

,

„____
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NEW BINKS SPRAYING UNIT
The Binks Manufacturing Company, 3114
Avenue, Chicago, announces the
completion of an all purpose utility spray
painting and finishing outfit, known as the
Binks New Hurley Unit.
This outfit is being manufactured on a
large production basis for general utility
work such as touching up, refinishing, repainting, and lacquering practically any
product within an organization.
It is a complete unit equipped with a
full size quart all metal container and a
New Binks Pressure Cup Spray Gun supplying an atomized flat spray four inches in
width.
The air compressor unit is belt-driven
and connected to a % H.P. General Electric
motor.
This unit has a capacity of 2.16
cubic feet of air per minute.
Carroll

from the main amplifier volume indicator
tube. By means of this meter which has
5-inch scale, the operator can accua
rately control the input, and at the same
time watch his talent in the studio, also
making it possible to install the control
apparatus remotely from the amplifying
equipment.

is

complete

regulates

the

line

Hainmarlund Manufacturing Comof 438 West 33rd St., New York
have introduced a new series of audiofrequency transformers for use in power
amplifiers, and power transformers designed
for use with power units employing fullRear view of the microphone input
panel, showing the shielding.

NEW DYNAMIC ON MARKET

Binks Spraying Unit.

The Binks New Hurley Unit
ready for use upon delivery.

stated,

The

The unit is thoroughly shielded, the
parts being mounted on a steel panel and
covered by a steel can. This is absolutely
essential
where high amplification is
used, and noiseless results are expected.
Mixing controls mounted on bakelite
panels frequently pick up alternating-current noise, and generator brush noises.
The mixing panel CM-4 is designed for
200-ohm input and 200-ohm output. The
output impedance of the unit is always
constant at 200 ohms regardless where
the controls are set.

outfit.

is

pany,

the motor and the compressor on a pressed

metal base all of which is mounted on rubber feet.
The cylinder and base are cast
in block of seasoned grey iron and accurately machined.
Ten feet of rubber covered electric cord,
attachment plug, and ten feet of durable
braided rubber air hose are attached to the

it

City,

outfit is sturdily constructed.
rib
cast iron air container is mounted between

New

and

so closely that between 100 and
130 volts variation on the line, there is
a corresponding variation of not more than
13/100 of 1 per cent. This astonishing accuracy is due to the special design of this
compensator, which is of the transformer
leakage type.

voltage

NEW HAMMARLUND AUDIO AND
POWER TRANSFORMERS

A

The

ply,

wave rectifiers.
The first stage audio-frequency

trans-

former, AP-2, has a ratio of 1% to 1,
while the ratio of the push-pull input transformer, AF-4, is 2 to 1, on each side.
The primaries of both transformers are
very large.
This coupled with the use of
treated laminations grouped in a special
way into unusually large cores permits uniform amplification from as low as 46 cycles
to as high as 4,800 cycles.
One of the output transformers, AF-M,
is an impedance matching unit designed to
match -45 tubes to magnetic speakers,
while the other AP-D, works directly into
the moving coil of a dynamic speaker. This
unit takes the place of the impedance
matching transformer usually supplied with
the speaker.
The large cores of treated

What might

well be termed a superdynamic speaker, has just appeared on the
market under the Powerizer trade mark.
This new speaker, manufactured by the
Radio Receptor Company of New York City,
has a frequency range of from 40 to 8,000
cycles, with an effective frequency response
In
of from 40 to 6,000 cycles, it is said.
addition to this unusual frequency range,

new speaker is guaranteed to handle
watts undistorted output in constant
which guarantee is considered conservative, since the speaker has been operated with as high as 30 watts undistorted
output, without signs of distress.
the

10

use,

ELECTRO-ACOUSTIC MICROPHONE
INPUT PANEL
To fill the demand for microphone mixing panels, the Electro-Acoustic Products
Company, 55 E. Wacker Drive, Chicago, has
developed a very efficient unit which is
being standardized, and is now on the
market.
The microphone input panel
illustrated in the photograph is particularly designed for recording studios, but
can also be used for public-address work
or wherever more than one microphone is
employed in an amplifying circuit.
The microphone panel CM-4 incorporates
four individual faders or mixers for four
condenser microphones so that any number up to four microphones may be controlled separately or mixed together at
will.
Included also is a very novel feature which has proven invaluable in the
case of recording studios.
This is a
volume indicator meter which is operated

NEW POWER SUPPLY FOR SOUNDON-FILM INSTALLATIONS
A new power

supply has just been developed that eliminates the last battery
necessary in talking motion-picture theatre
sound installations. Hitherto, all sound-onfilm apparatus required a storage battery
for the exciter-lamp as well as the headamplifier tubes.
This new power supply,
designed and manufactured by the Radio
Receptor Company of New York City, supplies the necessary current to the exciterlamp and the head-amplifier tubes, as well
as the B supply for the latter.
There is
absolutely no increase in hum level, above
that present in the battery-operated apparatus.
The special Powerizer voltage compensator is included in this new power sup-

Front view of Electro-Acoustic microphone input panel.

New Hammarlund

a-f transformer.

laminations which are also used here, prevent current saturation, thus affording true
energy transfer.
All these transformers are enclosed in
enamelled steel cases with pigtail terminal
leads for sub-base connection.
The power supply unit, PS-45, consists
of a pair of 30-henry chokes and of a high
voltage transformer, with a 110-volt primary, tapped at 80 volts for use with a
The high voltage secvoltage regulator.
ondary has an output of 750, is rated at
There
100 mils, and is center tapped.
is also a 5-volt, 2-ampere center tapped
winding for supplying filament voltage to
an -80 tube; a 2y2 -volt, 3-ampere center
tapped winding for the filaments of a pair
of -45 tubes, and a 2% -volt, 9-ampere
winding for the heaters of five -24 or -27
tubes.

—
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KEEP THE SOUND

IN

FOCUS

as well as the picture

amplisound
is

micro-sensitive
A

no better than its
microphone is right,
the best of transformers,
filters,
tubes and
speakers are of no avail.
Unlike the average
public address microphone which is sensitive only
to a few frequencies in the voice range, the
microphone regularly furnished with Amplisound responds to all frequencies between 30
and 10,000 cycles, every point in the vocal and
musical range
and even beyond. Every component part in Amplisound is selected with equal
care, subjected to searching tests, adopted only
public address system

microphone.

Unless

is

the

—

when

perfect.

amplisound

Systems

reproduce

voice,

are

engineers

will

a complete testing

is

universally

and

for all the required tests of

circuits

—

insures the delivery

of proper plate voltage, guards against distortion and
enables the service engineer or operator to quickly
locate troubles
music,

Amplisound
gladly work with you on any

attractively

is

portable

lightweight,

amplifiers, tubes

radio programs, talking picture discs, records

and they

Model 547

and simple to
popular in radio
servicing work, and ideally designed for the periodic
inspection and maintenance of sound projection
equipment.
outfit

Model 547 provides

means
ample sound
Amplisound

THE Weston
—
operate — which

priced.

problems relating to sound reproduction.

Write

for full information.

that

and make necessary adjustments so
of the equipment and

correct performance

operating protection will be assured.
Equipment companies, theatres, and all those who
have a financial or operating interest in moving
pictures and sound reproduction should investigate.
Send for descriptive information.

Amplisound Systems
Incorporated

224 North Desplaines

Street

CHICAGO

WESTON ELECTRICAL INSTRUMENT
608 Frelinghuysen Ave.,

Corp.

Newark, N.

J.
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NEW PACENT

PICKUPS, MOTOR,
AND PHONOTROL AUTOMATIC
CHANGEOVER SWITCH AND
ADAPTOR

The Pacent Electric Co. announce three
new models of the Pacent Phonovox electric

pickup,

maximum
electric,

designed to give
with new model, all-

specially

efficiency

screen-grid

receivers.

new

The

series 106 Super Phonovox models embrace
a number of improvements to secure the

utmost quality and volume from electrically
recorded records when played through the
modern power amplifier or radio receiver.
The new type changeover switch gives
an instant change from radio to record
entertainment by merely turning a single
knob.
No electric connection changes are
required when going from one to the other.
Formerly, it was necessary to change cer-

AN

ALL-PURPOSE
AMPLIFIER
PANEL FOR SCHOOLS

The requirements

of the educational inradically from those of
when it comes to soundreproducing installations, according to Ludwig Arnson, Vice-President of the Radio
Receptor Company of New York. Whereas
the restaurant, dance hall, stadium and
other applications continually reproduce
the same type of program and generally
from the same source, the school reproduces a variety of subjects from manv
different parts of the building.
For this
reason, the school or educational installation must be far more flexible than the
usual installation, if it is to prove of

stitution

differ

other public places

maximum

worth.

The Radio Receptor Company has
perfected

an

all-purpose

amplifier

just
panel,

especially

designed for school and similar
educational applications.
The panel board
includes a radio set, a three-position microphone and mixer, a switch panel, a volume
control panel, a microphone amplifier, and
two power amplifier panels. This installation makes it possible for the principal of
the school to address the entire school.
Visiting speakers may likewise be heard
throughout the building as well as in the
auditorium.
Educational and similar features may be picked up by radio. Recorded
music is available by means of a phonograph pickup. The switching panel makes
it possible to employ all three mediums
simultaneously, changing from one to the
other by means of a single three-position

cially constructed for theatre and publicaddress work.
Although the Racon type
"A" Giant Dynamic has been developed
primarily for talking motion pictures, it
can be used to great advantage for all public-address
work.
It
is
unaffected
by
changes in temperature or humidity and is
weatherproof in construction.

NEW

MILES HORNS

The Miles Manufacturing
21st

New York

Co.,

31 West

City, have introduced
two special horns for talking picture and
St.,

public-address use.
The Miles "Trumpet" Horn for publicaddress work is of the exponential type,
with a morning glory flare, and is 3% feet
long.
The material of which the horn is
made is water-, weathsr- and moistureproof.

The new Miles
"Trumpet'' Horn.
Below: The Miles
M 10 exponential
horn.

switch.

NEW RADIO RECEPTOR

MICRO-

PHONES
The Pacent Phonotrol Adapter.
The Phonotrol adaptor,
used with the new changeover switch, fits
easily over the prongs of the 5-prong type
detector tube.
It was designed to meet
the demand for a device which would give
better results and greater volume with
new type receivers using 5-prong, a-c. detain connections.

and screen-grid tubes.
The new 106 Phonovox are announced as

tector,

having a greatly increased frequency coverfrom 50 to 8,000 cycles, which more
than covers the range of commercial phonograph records.
Special English 36 per
cent cobalt magnets, accurately counterbalanced tone arm giving exact needle
age,

pressure and minimum wear of records,
elimination of all rubber bearings and foldback hinge for easy needle changing are
among the features of the new Pacent
pickups.
The new type electric phonograph motor
is specially designed with the requirements
of radio-phonograph combinations in mind,
where elimination of sparking and all viThe
bration, is of paramount importance.
Pacent motor is of the squirrel cage induction type, and is completely insulated
against noise.
There are no commutators
or brushes, and consequently no radio interference.
It has unusually high starting

and running torque.

Pacent Super Phonovox Pickup.

The new motor operates equally well on
either 50 or 60 cycles, 110 v., a-c.
Pacent has also introduced a complete
new line of power amplifiers in assembled
They are unusually compact units,
form.
housed

in

sturdy

metal

cases.

Tube

sockets are left in readily accessible position outside the housing, while all other
parts are encased to keep out dust and
prevent possibility of shock at high voltage points.
In addition to the new Phonovox pickups, the electric motor, and the amplifier
line, Pacent has introduced a new line of

transformers, including power,
small
output and push-pull types. The Electrovox, a complete pickup and turntable unit
for reproducing records through the radio
set, gives the owner of a good radio receiver, results obtainable only with the
high priced phonoradio combinations.
size

The Radio Receptor Company of 106
Seventh Avenue. New York City, announces
a new line of microphones for public-address and sound reproduction purposes.
These microphones have been designed primarily for use in conjunction with Powerizer sound amplifying systems.
The possibilities of their universal use have been
fully appreciated, however, and they have,
therefore, been placed on the market.
There are three types of microphones in
this new line, namely, a 3% -inch, a 6-inch
and a hand microphone for portable use.
The hand microphone is enclosed in a
bronze case with bakelite handle.
These
microphones have been developed especially
for public-address purposes, and incorporate a number of features that make them

The Miles "Trumpet" Horn lists for $170,
which price includes an electrodynamic air
column speaker unit and a 4000-ohm output transformer.
The Miles
10 Horn, used principally
for talking pictures, but well adapted for
other uses, has a ten-foot exponential air
column, is 36" deep and has a bell 42"

M

particularly desirable in this field.
The
construction includes a special alloy diaphragm that has no fundamental period of
its own.
There is also a special composition carbon button that positively cannot
"pack."
This feature is particularly desirable in public-address apparatus where
the microphones are generally located far
from the home "Lab," and must consequently perform satisfactorily over long
periods of time without attention.

RACON TYPE "A" DYNAMIC
REPRODUCER
A brand new dynamic reproducer, known
as the Racon Type "A" Giant Dynamic,
has been developed especially for 'talking
motion picture work.
It possesses a frequency response covering
the entire band of audibility from 60 to
5000 cycles, it is said.
A single horn equipped with the new
type "A" unit and placed behind the screen,
furnishes more than ample volume for a
1500 seat house.
The Racon reproducer combines the unquestioned advantages of horn-type speakers with the good features of cone-type
dynamics.
It has none of the surface
noises characteristic
of
the paper diaphragm dynamics. The resonance of the
paper diaphragm is absent in the Racon,
since the latter uses a very light metallic
diaphragm.
The resonant point of the
Racon diaphragm is above 10,000 cycles and
hence cannot interfere with reproduction.
The light metal diaphragm utilizes a
new patented method of cloth suspension.
The diaphragm is dome-shaped and has
The cloth used for susgreat strength.
pension is chemically treated and is fastened at several points.
Due to this new
type of suspension, the diaphragm is capable of relatively great movement, without
the slightest chance of cracking.
The Racon Giant is designed to operate
on an output up to 30 watts of undistorted
power.
It requires a field supply of 1
ampere at 6 volts direct current.
The
unit can be used in connection with any
well-designed horn, although best results are
obtained by using the special
process
Racon air-column exponential horns, espe-

square.
its

The horn cuts

frequency

range

off

at 50 cycles

extends

above

and
5000

This horn is made of the same macycles.
terial that goes into the Miles "Trumpet,"

The list price is $125, or with a Miles
electrodynamic speaker unit and a 4000-ohm
output transformer, $275.

GOLDE KWIK CHANGE PRE-SET
LENS MOUNT

The GoldE Manufacturing Co., 2013 Le
Moyne St., Chicago, have introduced a new
Lens Mount having a number of excellent
features.

It is claimed that the GoldE Lens Mount
permits a change of lenses in three seconds

—

and while the machine is in operation and
at the same time affords the same size
screened picture for both Movietone and
Furthermore, this new lens
Vitaphone.
mount has no up and down adjustments
and cannot be shaken out of focus or position.
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The Burt Reproducer

for Talking

Motion Pictures
Features

Synchronous Motor Drive (110
60

or

or 220 volts, 50
variation in speed
or projection

Prevents

cycles).

from variation

in

voltage,

line

load.

The Super Cells

used require only two stages in
head amplifier, hence less distortion.
Ease of Threading. When running disk or silent,
the Sound-on-Film unit is not threaded. Soundon-Film threads as easily as through a Powers
gate.

Turn Table

Is Accessible, being up high at the
side of the machine.
Installation can be made by
the ordinary operator, and wire man.

Easy to Install.

Projector Head is driven by its main drive gear
and is not required to drive any part of the
sound equipment.

Only Three Shafts:

(1) Motor Drive Shaft,
(2) Sound Film Shaft, (3) Disk Table Shaft.
Variable Speed can be used for making schedule
by driving the head off the Powers Motor, when
running silent. Change from synchronous drive

speed

variable
to
seconds.

about

requires

drive

ten

—

No
No flexible couplings, flexible
shafts, or long unsupported shafts are used, as
these produce tremolo.
Fire Hazard Is Decreased by use of this equipment. Failure of take-up does not cause film
to pile up in light.
Universals

Write for Bulletin No. 291
Developed by R. C. BURT Scientific Laboratories,
Pasadena, California

Manufactured by

BELTONE CORPORATION,

Ltd.

9035 Venice Boulevard
Burt Reproducer on Powers Projector

California

Los Angeles

Crowe

CONDENSERS

Nameplates

POLYMET
Products

and

made by the

Escutcheons

and

largest manufacturers

of radio set essentials in the world,
the choice of
of the great radio
jfactur
jrers,
ready to lend their

80%

,

FOR YEARS

the

name

synonymous with
name plates, and

been

and

of

famous Quality

CROWE

fine

has
escutcheons

Service
and

the demand for
products in the radio, phonoand electrical fields attests to this

Dependability to

CROWE
graph,

the great

industry of

Sound

Projection.

— Polymet
Networks: — Polymet small

high-wattage resistors
Poly met high-voltage filter condensers.

fact.

WE ARE

prepared to
facturers in the sound
tion industry samples

submit to manuand light projecand estimates on

name

dials,

cial

new

For Amplifiers:

plates,

segments,

scales,

spe-

embossings and escutcheons.

CROWE ENGINEERS

will give careful
personal attention to each manufacturer's
problems, and invite consultation
with
rio obligation on your part.

—

For Equalizer
Polymet

densers

—

For Power Transformers, Audio Frequency Transformers, Impedance- Adjusting Transformers, LoudPolymet Coils ("Polycoils")
speaker Units:

—

jfik

^^^

iB

4^HHbuQR
m| yjHlBE

•nflp

for our catalogue giving
cations of Polymet Products.

Send

175 6 Grace

St.,

Chicago,

111.

^

complete

specifi-

will gladly supply samples and work with
you to meet particular specifications.

We

Polymet Mfg. Corp.
839-A

"Travel by Air - - - Use Air Mail"
Crowe Name Plate 8 Manufacturing Company

fixed con-

resistors.

East

1

New York

34th

St.

City

IPolymet Products
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GENERAL INDUSTRIES CORPORATION
ANNOUNCES THEIR NEW MODEL TWO BUTTON CARBON MICROPHONE AND A
PROGRAM SUPPLY SYSTEM

THE

FREQUENCY

RE-

SPONSE CURVE IS UNIFORMLY FLAT FROM 30
CYCLES TO 7000 CYCLES
PER SECOND, THUS GIVING FAITHFUL REPRODUCTION ON VOICE AND
MUSICAL FREQUENCIES.

system
THIS
which allows

is UNIQUE.
It incorporates a mixing pamel
the use of two microphones, a phonograph
pickup, and a screen-grid radio receiver either singly or at
the same time. This unit may be modified to suit any requirements.
The complete system, is capable of supplying power
to upwards of 200 speakers, making it suitable for every form
of program distribution service, and in addition to the mixer
includes a voltage amplifier and power level indicator panel, a
power amplifier panel, and rectifier, filter and power panels.

The outstanding

electrical

THE LEVEL OF THE
CARBON HISS IS EXTREMELY LOW.
FRONT

The entire system

features are:

operated from the A C line and
without an appreciable hum.

may

be operated at

is

gain

full

One power supply

for A, B, and C voltages, resulting in econin cost and operation since there is no duplication of parts
as in systems where separate power supplies are used.

omy

incorporates the latest development in rectifiers, the Hot
Cathode Mercury Vapor type. The low tube drop of this type
together with the low resistance filter system, results in a
power supply with excellent regulation, allowing the use of the
multiplicity of stages on a single power supply.
It

THIS MICROPHONE IS
RECOMMENDED HIGHLY
FOR THE REPRODUCTION OF VOICE AND
MUSIC.

Meters are provided for reading microphone button current and
Simply press a
space current in the output amplifier tubes.
button and the desired current is read on the meter.

The comparatively high power output available allows

A CHROMIUM PLATED
MICROPHONE WHOSE
APPEARANCE, TOGETHER WITH ITS QUALITY PLACES IT IN A

use
point

its

ordinary installations at far below the overloading
with all the obvious desirable features thereof.

in

entire system is mounted on a standard A-type rack on
metal panels with crackle enamel finish, dust covers being provided for each unit.

The

WRITE FOR FULL INFORMATION

CLASS BY ITSELF.

GENERAL INDUSTRIES CORPORATION

PRICE— NET
Write

for

Catalogue

PHOTO

F.O.B.

Describing

FACTORY

Microphone

CELLS, neon

vacuum or gas

Stands,

222 Grove

$58.00
and

Cords,

MICROPHONES
lamps, special high

and

filled tubes,

All Kinds from $10 to $300
$25
For Public Address, etc., list
$75
Standard Broadcast Model, list
Condenser Models for Film and Record Work,

noise-free

liquid grid leaks, manufactured to specifications.

ARGCO LABORATORIES,
150 West 22nd

list

UNIVERSAL MICROPHONE
Inijlewood,

City

IMMEDIATE
DELIVERY

Gears, speed reducers, sprockets, thrust bearings, flexible couplings, pulleys, etc.
A complete line is carried in our Chicago stock. Can
also quote on special gears of any kind. Send
us your blue prints and inquiries.
Write for Catalog No. 60
Blvd.

Chicago,

9

S.

Clinton

Co., 274

CO.,

St.

Quality wire for every type of hook-up
slip back braided hook-up wire
under a patented process.

<$
made

Alpha "HiTension" Wire (colored Rubber)

BARE-TIN NED- EN AMELED-RUBBER COVERED
—CABLES TO SPECIFICATION—

ALPHA WIRE CORPORATION

III.

New York

City

LYNCH

DYNOHM.C
Resistors QiJigffi
Approved by leading engineers.
Endorsed by test and experimental laboratories.
Employed by scientific apparatus and precision
instrument makers.

Furnished in cartridge or pigtail type,
capacities ranging
250 ohms to 10 megohms, %, 1 and 2 watt types.

by discriminating receiver and amplifier
manufacturers.

Utilizes the famous metallized
principle.

Selected

New

Illustrated

Catalogue

—

or

send us your Resistor Specifications

from

— Samples

for

test

furnished gratis.

LYNCH MANUFACTURING

CO.,

Inc.,

1775 Broadway, N. Y.

LTD.

Export Rep, at Ad.
Auriema, Inc., 116
Broad St.. N. T. C.

Brannon St

520 Broadway,

Write for

etc.

Calif.

"Alphex" a

CHICAGO GEAR WORKS
W. Jackson

Cords,

^VVIRE

STOCK-

IN

$300.00
Covers,

EXPERT MICROPHONE REPAIRS
Chicago: Fred Carrier Co.,
San Francisco: C. C. Langevin

GEARS

$250.00,

Also Desk and Floor Stands,

Inc.

New York

St.

769-773

Street

WALTHAM, MASS.

Spring

will

be
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HOTEL

FORT SHELBY
LAFAYETTE AND FIRST

DETROIT
HOTEL FORT SHELBY

offers

you accommo-

dations of rare quality in an environment of
restful quiet and comfort, although downtown
Detroit
theaters, shops, wholesale district,
rail and water transportation terminals
is
practically at the doors.

—

—

is every facility for making your stay a
pleasant one
900 reposeful, Servidor-equipped
guest rooms, four excellent restaurants, and the
thoughtful consideration of your interests in all

Here

—

things.
J.

E.

FRAWLEY,

of the many excellent
day, or one of the
higher-priced, especially large rooms or suites
overlooking the city, or the river and Canadian
shore, you will enjoy a particular sense of value
in the Fort Shelby. Guests arriving by motor
are relieved of the care of their cars by competent attendants.

Whether you choose one
rooms at $3, $4, or $5

a

Tickets to theaters, concerts, sporting events,
reserved in advance upon request at the
Fort Shelby.
etc.,

Managing Director

:
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JANETTE

Motor-Driven

Specialists in

Speed Reducers

SOUND PROJECTION

Quiet, smooth-running machines consisting of motor
and worm-gear reducer in one compact unit. Motorend frame is cast integral

Equipment

with the gear housing, a
unique construction conducive
to
compactness and perfect

JANETTE

shaft alignments. Reductions of

Transforms

20 to

AC

1

to 50 to

1750 or 1150.
1/3 H.P.

to

Motor speeds

1.

Sizes

and

Rotary
Converter

AC

talking

tric

1/30 to

DC

Installations

to operate
radios, elec-

ma-

public

chines,

address systems
and motion picture sound equip-

Write for
Bulletin SR-529

ment

in

DC

dis-

tricts.

Janette Mfg. Company,
561 W. Monroe St.,
Chicago
SJS g R B d 0149 Broadway

Real Estate
Trust B dg
Philadelphia

'

,

Speed

Write Our Engineering Department

^gHug^gos!^
—
COMPANY

Reducer

specially
for
ed

s

designtalking

speed 1750
turntable

*

*

motion
picture
machines. Motor

FORMER IT
SHURt RADIO COMPANY

RPM

335 West Madison

speed

33% IiPM.

Chicago,

VISITRON

MICROPHONES
AND

Photoelectric

AMPLIFIERS

CELLS

AC

Standard with the majority of manufacturers

A

Speech

Public Address.

on Film
Equipment.

There's

Operated

Input.

Sound

of

St.,

111.

Mixing Panels.

Power Supply Panels and
Racks.

Reason

Recording Amplifiers.

LABORATORIES
1802 Grace

ELECTRO ACOUSTICS PRODUCTS

Chicago,

St.

CO.,

55 East Wacker Drive, Chicago.
111.

INDEX TO ADVERTISERS
Alpha Wire Co
44
American Transformer Co. .Third Cover
Amplisound Systems, Inc
41
.

Amrad

Corp.,

The

Electro-Acoustic Products Co
Elkon, Inc
Enterprise Optical Company

6

Back Cover

5

Arego Laboratories, Inc

46

Janette Mfg. Co
Jenkins & Aadir. Inc

46
48

Lynch Mfg.

44.

Co., Inc

44

P
Polymet Mfg. Corp

43

Ferranti, Inc.

Best

Manufacturing Co

Burt

Scientific Labs,

Robert C

Cameron Publishing Company
Chicago Gear Works
Clarostat Mfg. Co
Crowe Name Plate & Mfg. Co

.

.

10
43

Samson

G

8

Laboratories, Inc
General Amplifier Co
General Industries Corp
General Insulating & Mfg. Co

46
48
44

Co
TJ

1

Resistance

Co.

Zapon

Co.,

The.

44

W
Inst.

Z
International

Second Cover
46

Universal Microphone Co

Weston Electrical

44
37

43

Electric

Shure Bros. Co

G-M

Co

41
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ROUND ROBIN

Group
Subscription

Rate
(The subscription
rate

for individual
subscribers is $2.00 a
year.)

Will you not cooperate with us by classify
ing subscriptions sent in
as follows:

(M) Manufacturer
(Please check "M" if yon are an execupurchasing agent, production manamanager, plant superintendent
or foreman.)
tive,

ger, service

(E) Engineer
(T) Technician

(D) Distributor or
Dealer

(P) Projectionist

(A) Theatre or Theatre

Manager

:
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Jenkins

Adair Condenser Transmitter
TYPE C

8C

•rtO*^
sfl$K
is

manner

the

in

which many

critics

have

expressed themselves after enjoying a sound

GENERAL AMPLI-

with

demonstration

FIERS and we

believe this fittingly describes

our devices.

You

will

undoubtedly have to supply

sound apparatus and

if

your

first

much

installation

meets with complete satisfaction you are in
line for

some

plifier is

the nucleus of

why not be

so

The am-

interesting business.

safe

AMPLIFIER? We

all

installations,

GENERAL

a

workmanship. All

FIERS
torted

We

GENERAL AMPLI-

possess unusually

flat

battery.

detail.

JENKINS
3333 Belmont

&

ADAIR, INC.

Ave., Chicago, U. S. A.

Cable Address:
Jenkadair

Telephones

Keystone 213

frequency char-

and provide for the

acteristics

The

The

offer a laboratory-tested

device and one guaranteed against defects
in

A

type C transmitter is built for 6 or 12 v.
battery, and 180 v.
The filament draws lA amp., and the plate. 3 to 6 M. A.
amplifier has a single stage and uses a standard tube.
The transmitter unit is heavily gold plated, and the case is finished In dark
brown enamel.
20 ft. of special double shielded cable with plug and
socket are supplied. Our bulletin No. 6 describes this instrument in

B

sound

with

The type C condenser transmitter is the result of two years actual
experience, during which these instruments have been used under all
conceivable conditions, and in practically every part of the world where
broadcasting or electrical recording is carried on.
In addition to their
excellence as pickup devices, they have proven to be extremely durable
and rugged, and have shown a minimum upkeep cost.

full

undis-

power output of the tubes employed.

Acme Wire Products

maintain a free engineering service and

are desirous of co-operating at

Parvolt
all

Filter

—

times.

Coils

Consult us freely and write

for

Bulletin

PE-1 today.

and By-Pass Condensers
Magnet Wire Wound

Varnished Insulations

Magnet Wire
All products

— All

Insulations

made to Recognized Com-

mercial Standards, including those of:
National Electric Mfrs. Assn.

Radio Manufacturers Assn.
American Society for Testing Materials
For 25 years manufacturers and supand most discrim-

pliers to the largest

Model GA-20 (Less Tubes) $225.00

inating users.

GENERAL AMPLIFIER CO.

The Acme Wire

27 Commercial Ave.

NEW HAVEN,

Cambridge, Mass.
565 Washington Blvd.
Chicago,

111.

274 Brannan St.
San Francisco, Cal.

Branch

Co.

CONN.

Offices

New York

Cleveland

52 Vanderbilt Ave.

Guardian Bldg.
Chicago

842 N. Michigan Ave.

Williams Press,

Inc.,

new yoke

—Albany

3fie

lS[ew

Power

Amplifier

projecting sound to reach large assemblages of people in
rooms, in the open air, or in rooms larger than those in
the average home, the volume transmitted must be greater
than is ordinarily attainable, but without the loss of tone, quality, or fidelity of reproduction.

IN

ball

The AmerTran Concert Hall

Amplifier is distinguished for its
exceptional purity of tone and exact reproduction of music and
the speaking voice without distortion under greatly augmented
volume. Of switchboard type construction with interchangeable
panel sections, it requires a minimum of floor space. Being designed for either direct or remote operation the amplifier may be
located at a distance from the speaker and from the radio tuner
or other input source of audio frequency. Entirely AC operated;
three stages of audio amplification; uses the new UX250 tubes.

American Transformer engineers are ready
benefit of

many

to give

year's experience. Consult us freely

you the

— no obli-

gation involved.

AMERTRAN
ncert <^TraLL

AMPLIFIER
/?RITE for Bulletin

1077 containing complete
AmerTran Concert Hall
Amplifier Type 2 5 A,approved by the Underwriters

(fT

yr

technical data

on

the

Laboratories.
Licensed under patent of the Kadio Corporation of America and associated
companies for radio amateur, experimental and broadcast reception.

AMERICAN TRANSFORMER COMPANY
178

EMMET STREET

NEWARK,

N.

J.

THE

fi ODEL

MOTIOGRAPH DELUXE,
BUILT

FOR THE HEAVY

DUTY REQUIREMENTS
OF SOUND PROJECTION

MDTIOGRT^IT
MODEL}* ^"

THE ONLY PROJECTOR
v

i

THAT TAKES THE

HEAT OFF THE FILM
THEXENTERPRISE OPTICAL MFG. CO.
564

W.

RANDOLPH

ST.

CHICAGO,

ILL.

ROJECTION

A

METHOD OF ESTIMATING AUDIBLE FREQUENCIES
(Page Fourteen)
A. Morrison

By W.

PUBLIC-ADDRESS AND CENTRALIZED RADIO SYSTEMS
(Page Seventeen)
E. W. D'Arcy

By

EFFECT LIGHTING

IN

THEATRES

(Page Nineteen)

By

Jas. R.

Cameron

MOBILE RECORDING
(Page Twenty-One)
By Carl Dreher

JBBSSb

Sold only by subscription
$2.00 per year

THE JOURNAL OF THE SOUND AND LIGHT PROJECTION INDUSTRIES

Acoustic
KeXFELT STARS

*LUMMOX''

IN

World's Largest Talking Motion Picture Stage

at the

United Artists Studios

INSULATED THROUGHOUT
with

FIREPROOF

FIREPROOF

VERMIN PROOF

VERMIN PROOF

ACOUSTIC
FLEXFELT

EVERLASTING

Coefficient of

EVERLASTING

Sound-Absorption for Rock Wool

Thickness
1"

VA"

512

128

256

d. v.

d. v.

d. v.

d. v.

d. v.

27
40

.40
.49

.56

.65
.67

.68
.69

GENERAL INSULATING

.61

8C

1024

2048

MFG. CO.

ALEXANDRIA, IND.

REPRESENTATIVES
BROOKLYN, N. Y.— General Insulating Products
BIRMINGHAM, ALA.— H. M. Gassman.
CHICAGO, ILL.— Walter L. Shaeffer.
CLEVELAND, OHIO.— The C. W. Poe Company.
DETROIT, MICH.— N. Merion.

Company.

ST.

LOUIS.

MO.— L.

DENVER, COLO.— The Denver Fire Clay Co.
HOLLYWOOD, CALIF.— R. P. Carmien.
HOUSTON, TEXAS— E. T. Kelley.
PORTLAND. ORE.— Gillen Cole Co.
SAN FRANCISCO, CALIF.— Jones Brothers
Mundet & Son, Inc.

"for clear, natural tones"

Asbestos

Supply

Co.
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1

adds crowning touch to
a famous hospitality
012 Transformer

The

mountain grandeur, framed in sunset gold, is
enhanced by Pam amplified music at the Flintridge Biltmore Hotel, near Pasadena, California.
lure of

Wherever people gather

500 ohms.

The secondary

nature's beauties, sport's keen com-

transformer

may be

petitions, or just the privacy of their

pedance from 8 to 1000 ohms to suit
most any condition. The 012 permits the use of two circuits of unequal

PAM

to

enjoy

add
pleasure and keep them in touch
rooms,

installations

with the world.

of this

varied in im-

impedance to be operated from the
same PAM amplifier.

There are many opportunities for
such installations right in your
vicinity and each will bring other

A new

orders.

chanical

The 012 Variable Impedance Output
transformer shown above has a primary which matches the output im-

tics,

many new

pedance of any of our PAM amplifiers or its primary may be reduced to

stamps to cover postage. When writing ask for Bulletin No. PE5.

Main

Office:

Canton, Mass.

sent

16-page bulletin giving me-

and

electrical

characteris-

representative installations and

upon

MANUFACTURERS SINCE 1682

PAM

Amplifiers will be

receipt

of

10 cents in

Factories: Canton and

Watertown, Mass.
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J-

EDITORIAL
March, 1930

\
TASK AHEAD FOR
MANUFACTURERS, ENGINEERS

GIGANTIC

made
is

much

AND PROJECTIONISTS

of

A

S

/_\

%

/

undertakings, perhaps
only the railroads, shipping and the telephone, in their beginnings, contained

purpose

single

of exploitation comparable
that which today may be

possibilities

magnitude

in

to

is

at the

certain,

moment

and that

is,

speculative, but one thing

that directly ahead there

is

that will occupy the time and the ingenuity

the

manufacturers,

professional

and

engineers

the

The rewards

projectionists.

the
will

come to those who think and act with foresight,
and constructively; those who have the genius to
foresee wherein improvement is practicable, and

who

persist until betterment

is

realized.

visualized as the future of talking pictures.

Even now talking pictures are credited with
having added ten millions, or more, patrons
weekly to the motion-picture theatres of this
country alone.

New York

City there are seventeen picture
houses in the vicinity of Broadway and Fortysecond Street. One of these seats six thousand
In

persons four times each day, and another four
thousand persons, grossing up to $117,000.00
each week. Formerly ten of these were "legiti-

mate" houses, including the Winter Garden, the
citadel of pretentious musical shows.

reported that at the present time there is
in process in Hollywood a quantity of talkingpicture entertainment far greater than at any time
in the past, and it is said there is not a single
project in production for the silent screen alone.
It

is

A

forthcoming Chaplin production, although
scheduled to be put on without speaking parts
in which the master of pantomine will talk, is
reported to carry music parts and appropriate
sound projections which will accentuate the art
of the performer, and add to the realism of the
performance.
It is

well

known that a time had arrived when
was in dire need of something in

the silent screen

way of innovation if the box-office attention
of the public was to- be held to a sustaining extent.

the

The commercial
the

tonic

arrival of

necessary

tx>

sound

effects

rehabilitate

the

brought
screen

amusement industry.
Although the public has taken generously

new talking-picture productions;
with them as they are, and making

the

to

getting along

kindly allow-

ances where allowances seem called for, the engineer and the projectionist know there is room for

improvement.
In what directions

further

advances will be

THE ART OF THE PROJECTIONIST
IS just about one hundred years since
Professor Samuel F. B. Morse, at that time
a portrait painter, witnessed Daguerre's
photographic
experiments
in
Paris.
Daguerre had been experimenting in photography
as early as the year 1826.

IT
It

was

in

the year 1832 that

Morse

first dis-

cussed his ideas about an electric telegraph, which,
within twenty-five years thereafter, was to become
a great industrial

and

social service.

Recalling, in the year 1930, that the American
inventor of the telegraph interested himself in

the very first photographic experiments, one hundred years ago, is a reminder that
throughout the intervening century of time the

duplicating

arts of electric communication and photography
have maintained contact through the laboratory
and service achievements of the engineers.
In our times we find that the knowledge of the
communication engineer with radio and telephone experience dovetails with and supplements
the knowledge and experience of the photo-projectionist in making possible the advanced art of

—

—

talking pictures.

While some of man's greatest works have
reached fruition as a result of ultimate junction
between supposedly unrelated lines of scientific
endeavor, it is agreeable to realize that the
modern art of projection of sound and light has
reached its present eminence as the outcome of
both
parallel contributions toward advancement
arts fusing in synchronous fashion at a time when

—

such fusion could serve a great purpose.

DONALD McNICOL,

Editor.

:
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IN FOR SURE-FIRE BOX OFFICE RECEIPTS Ml
SCIENCE

and art have gone far to take the gamble
out of sound pictures. However, watch out for the
Uncertain line voltage can turn a succcessful
joker!
house into a flat failure in a month's time.
0-volt supply for granted.
Don't take your
It may
be anything from 85 to 40 volts. If high, your tubes
will be short lived.
If low, your tone and quality of
reproduction will drop off, and so will your clientele.
1

1

1

For

sure-fire

box

office receipts there is just

one form

of insurance, namely, the

SUPER-POWER

r

L

ARQ5TA

l\

Readily installed in input circuit. Requires no change
sound equipment. Inexpensive. Foolproof. Instantly

in

compensates for line-voltage discrepancies.

A heavy-duty resistor instantly
adjustable to any resistance value.
Holds settings. Available in 0-10,
25 - 500, and 200 - 100,000 ohm
ranges. Handles 250 watts. Provided with extra long nipple for
mounting on slate, marble, and,
with special bracket, on Bakelite
panel.
Especially desirable for

WRITE

regulating input voltage, compensating for fluctuating line voltAlso available for all parts of
age.
sound reproducing system requiring fine resistance compensation,
and for variable speed control of
ventilating fans, blowers, projection machine motors, and generator fields.

ature regarding this essential accessory.
Better
ask your supply house to show you the Super-Power
Clarostat and explain how others in your territory are using it.
^ or

l' fer

still,

CLAROSTAT MANUFACTURING COMPANY
Specialists in Variable, Fixed

296-7 North Sixth

Street

and Automatic
:

Resistors

Brooklyn, N. Y.
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uesswork ip
or scientific certaintyi?
in the correction of theatre acoustics

COUND
^ entirely

pictures present
new problems in
So thousands of dolacoustics.
lars have been wasted in vain
efforts to provide proper acoustics
by unscientific methods.

Celotex and the proper location
for its application can be readily

calculated by exact

Every theatre requires
.

remodeling beams, all
many more have been
with practically no
attempted
effect upon the control of sound
currents,

these and

.

in

90%

of

Simply submit
of your

all cases

know

the need

that
for

Type BB,

in

reflection of excess

in

single,

proven

prevents the

in

hundreds of

919 North Michigan Ave.,
Chicago,
Canada:

In

tiles,

Mills:

Illinois

Alexander Murray
Montreal

New

&

Acousti-Celotex is sold and installed by
Acousti-Celotex contractors

The word

CeiloteX
(Reg.

U.

S.

Pat.

Off.)

trademark of and indicates manufacture by
The Celotex Company, Chicago, Illinois

F
FOR LESS NOISE

Ltd.,

Orleans, Louisiana

Sales Offices in many principal
(See telephone books for addresses)

of Acousti-

the

Co.,

Branch

existing surfaces.

is

actual

THE CELOTEX COMPANY

quickly and easily applied over

The needed amount

the details

installations.

sound energy,

finished

all

own

And the accuracy of their calculations have been checked and

reduces the period of reverberation to within the proper range.
This remarkable material

comes

.

analysis and recommendation.
Their services are yours without
charge or further obligation.

is

sound absorbing material to reduce the reverberation created
by too many hard surfaces on
walls and ceilings.
Acousti-Celotex with a soundabsorption efficiency as high as

70%

.

sound-control problems to the acoustical engineers
of The Celotex Company for

.

waves.
Acoustical engineers

indi-

vidual treatment
because numerous factors, such as the depth,
height and furnishings of the
theatre enter into the problem.

reStringing piano wires,
plastering walls, redirecting air

.

scientific

methods.

BETTER HEARING

cities

approved

1

:
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Reproduction in the Theatre
By Western

By

THE

addition of sound to motion
pictures more than doubled the
amount of projection equipment
necessary in the theatre.
The
images on the film are after all just
translucent miniatures of what is to be
shown on the screen.
The sound
source on the other hand is either a
tiny scratch on a wax disc or an odd

looking border along the film. In both
cases a delicately elaborate arrange-

ment of

electrical

machinery must

in-

tervene before the sound locked in the
film or disc by the recording process
can be brought to new life.
Three essential elements make up a
reproducing system. They are
(1)
(2)
(3)

A

pickup or reproducer.

An

A

amplifier.

S.

Electric System

K. Wolf*
The separation between these lines depends upon the frequency of the sound

stated, serve to transform the
amplified electric energy into acoustic
or sound energy.

been

while the contrast between the light
and dark parts represents the loudness

Disc Reproducer

or

In elaborating on the above description, let us discuss first the method
known as disc reproduction. In disc
reproduction a magnetic type of reproducer is used almost exclusively.
This type of reproducer consists of a
stylus connected to an armature of
high permeability which is located
within a small coil. In operation the
stylus attached to the armature vibrates as a needle follows the grooves
on the sound record. The movement
of the armature between the poles of
the magnet which surrounds the arma-

intensity.

In

the

variable

method the sound record

is

area

made by

varying the width of the dark portion
of the sound track.
While with this
variable area method the unmodulated
track consists of a dark and a light
band each one-half the width of the
sound track, in the variable density
method unmodulated track appears a
uniform gray over the entire width.
In transforming the film record into
electric energy the essential elements
required for this transformation consist of an exciting lamp, a lens system

and a photoelectric

cell.

loudspeaker or receiver.

The function

of the reproducer is to
transform the sound record into electrical energy. The function of the amplifier is to magnify the infinitesimal
electrical energy to the desired value.
The function of the loudspeaker is to
transform this amplified electrical energy into acoustic energy and to distribute the acoustic energy or sound

throughout the theatre or auditorium
wherein it is being produced.
At the present time there are two
types of sound recording used commercially.
These are known as the
film and the disc methods.
The only
essential difference between the systems used for reproducing film and
disc records is in the pickup apparatus.
Fig. 1 is a schematic diagram showing the general layout of a sound reproducing system. You will note that
provisions are made for reproducing
both film and disc records, also that
two machines are equipped, making in
all four pickup devices.
Obviously two
machines are necessary to the continuity of the picture and sound reproduction. Provision is also made for
selecting either the film or the disc
pickup in Machine No. 1 or Machine
No. 2. The next piece of apparatus in
the circuit is the fader, the function
of which is to control the volume of
sound energy from this system. Following the fader is a switching panel
which permits use of non-synchronous reproduction as well as synchronous reproduction. After the switching panel are the amplifiers, a more detailed discussion of which will follow. The next element in the circuit
is an output control panel, the function of which is to join the amplifying units with the loudspeaker or receiver units.
The receivers, as has
paper included in the Technical
t A
Digest of the Academy of Motion Picture
Arts and Sciences.
* Theatre Acoustics Engineer, Electrical
Research Products, Inc.

EXCITINC LAMP

PHOTOELECTRIC CELL
FILM

PICKUP
AMPLIFIER

o

MACHINE

REPRODUCER
TURNTABLE

1

PROJECTION ROOM

UPPER
MORNS

SWITCHING PANEL

00U8LE

TURNTABLE

TO

TRANSVOX
41-A
AMPLIFIER

A2-A
AMPLIFIER

43-A
AMPLIFIER

-|

OUTPUT
CONTROL

OTHER
UPPER
HORN

SCREENS,

PANEL

HORN
CUTOUT
BOX

—>

c=r

o
MACHINE *2

Or
^WK^KKWWW^KKW^^WKK^^y^K

K^WWK b

GENERAL LAYOUT OF EQUIPMENT
WESTERN ELECTRIC SOUNP PRO JECTOR MSTEM
Fig. 1.

Schematic diagram

of a

ture causes a variation in magnetic
lines of flux and a voltage with corresponding variations is induced in the
coil.
This induced voltage is an electrical image of the sound record.
A section of this type of reproducer
is shown in Fig. 2.
This is a simple
schematic diagram which will serve to
illustrate
the fundamental electric
principle involved in the transformation of the sound record into an electric image of the record.

Film Reproducer
With the optical or film record the
In
situation is somewhat different.
this
case
the pressure variations
caused by the sound have been transformed into a photographic image on
the edge of the film. In the variable
density film record this image takes
the form of alternate light and dark
lines running across that portion of
the film reserved for the sound track.

sound reproducing system.
Fig. 3 is a schematic diagram of the
sound head, parts of which will be de-

scribed later in detail.

It is evident

from the relative location of apparatus as shown in Fig. 3 that it is not
feasible to print the film sound record
directly beside the picture to which
it applies.
The sound track is printed

approximately 15 inches in advance.
This allows some slack between the
sprocket which carries the picture
with an intermittent motion before
the picture projection lens and the
sprocket which must carry the sound
record with a uniform motion in front
of the photoelectric cell.
Special precautions are necessary to prevent
vibrations and speed fluctuations, due
to either a varying supply voltage or
a varying load, from affecting the uniformity of rotation of the sound
sprocket.
The speed of the driving
motor is automatically controlled as

described in this paper under the head-
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through such a high resistance that in
operation there is obtained from the
cell a voltage across this resistance
which is proportional to the incident
light.
This cell may be thought of
simply as a resistance which varies
directly with the quantity of light falling on the cell.
The photoelectric cell circuit is
shown in Fig. 6. In a high impedance
circuit such as this, local interference,
sometimes termed static, is readily
picked up and if not guarded against
will produce serious distortion in reproduction.
Since the energy level is so small,
induced current may be appreciable in
comparison to the sound currents
themselves.
In addition, there are
other electrical effects which may
create some distortion. Because of the
low level of this power, it would be
dangerous to transmit it any great
distance before it has been amplified.
Therefore, an amplifier (called a PEC
amplifier) is placed immediately ad-

P ERMANENT

MAGNET.

STYLUS

ARMATURE.

-

T— SPEECH OUTPUT.

REPRODUCER.
Schematic diagram

Fig. 2

illustrat-

ing electrical principle.

Maintaining
A
Synchronism.
mechanical device is also interposed
between the sound sprocket and the
rest of the moving equipment of the
projector so that no abrupt change of
speed will be transmitted to the sound
ing"

tions are taken to insure against mechanical shock by carefully suspending
the tubes of the amplifiers. The out-

put of this amplifier
the

is

approximately

same as that

of the magnetic rein disc reproduction.

producer used
This will permit the remainder of the
reproducing system to be used interchangeably between film and disc

As

pickup.

change

shown

in

facilitated
transfer switch.
is

Fig.

this

1

by means

of

a

Amplifiers

The energy produced by

the pickup
apparatus is not of sufficient magnitude to fill large spaces if it were
transformed into acoustical energy.
For that reason it is necessary to
amplify the electric power of the
pickup apparatus. The apparatus required for this amplification is a very
important part of the equipment and
must be carefully designed in order
to insure against distortion of the ori-

TENSION PAD

PROJECTOR HEAD

sprocket.
FILM

shows the exciting lamp and
lens relative to the film plane.
The light from the exciting lamp is
focussed on to the film as a very narFig. 4

the

FILM PICK-UP

APERTURE PLATE

row beam one mil in width. It is
necessary that this beam be very narrow as the highest reproducible frequency depends upon the speed of the
film and the narrowness of the light

beam

LIGHT GATE

GUIDE ROLLER...

Schelayout
matic
sound head.
Fig. 3.

of

'

LENS TUBE
exciting lamp
STRIPPER

PHOTO-ELECTRIC

CELL

SPROCKET
GUIDE ROLLER

on the sound track. The
photoelectric cell on which the light
falls after passing through the sound
falling

record

is

shown

in Fig.

AMPLIFIER

5.

Film reproduction is made possible
through the use of this photoelectric
cell or one
having similar charac-

LAMP SOCKET'

that is, a cell capable of
electrons at a rate proportional to the incident light within certain predetermined limits.
This cell
consists of two electrodes, one a photoactive metal and the other the sole
function of which is that of an electric conductor.
The photoactive metal
most used for the purpose of sound
teristics,

emitting

jacent to the photoelectric cell circuit
to amplify the power to a level at
which it can be safely transmitted.
This amplifier increases the photoelectric cell output approximately 50
decibels or a power ratio of 100,000
The photoelectric cell and amto 1.
plifier are encased in a heavy metal
box which is fastened to the frame
of the projector and the frame is
Further precaucarefully grounded.

reproduction is potassium.
However,
other alkali metals have been used. A
polarizing voltage is placed across the
terminals of the photoelectric cell

FILM PLANE ^

EXCITING LAMP
\

SLIT

gg&Si'i-

WIDE

x

3/

16"

LG.

< 3(l>.l<3fr>
APPROX. 4

1/4"

Fig. 4.

j

from
lamp

Light
exciting

focused

on film as
beam one mil
wide.

WIDEX

V-i

lllllll!lllllllilllll!lllll!illl!lll!llil!lll

1/8"

LONG AT

FILM PLANE

LENS TUBE DIAGRAM

ginal power obtained from the sound
records.
Amplifiers have been designed in
different sized units so that a selection
of units may be obtained for the
proper volume of sound for the widely
In Fig. 7
varying size of theatres.
are shown three of the amplifiers used
in the Western Electric sound projection system.

These amplifiers

may

be

Amplifiers and
as Gain
Power Amplifiers.
The gain amplifier is used for the
purpose of amplifying the small electric power obtained from the magnetic
pickup or from the photoelectric cell
amplifier to a level suitable for operating the power amplifiers, which amplifiers are to drive directly the loudclassified

speakers.

In a house of about 1200 seats, that
about 175,000 cubic feet, it is only
necessary to use the gain amplifier and
one power amplifier. In houses up to
500,000 cubic feet or from 2,000 to
3,000 seats the gain and two power
In houses such
amplifiers are used.
as Boxy's with 6,000 seats and a milis
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cubic feet power amplifiers are
added in multiple. In the new mulion

nicipal
auditorium at Philadelphia
there are about 24 of these amplifiers.
The first or gain amplifier in the
wall panel is identified as the 41-A
unit in the Western Electric System.
Fig. 8 is a schematic diagram of the
41-A unit, a three-stage resistance
coupled amplifier.
The filaments in
the tubes of this amplifier are connected in series and energized from a
twelve volt battery supply drawing
normally one-fourth of an ampere.
The voltage supply for the plate circuit of this amplifier is obtained from
the amplifier following, which has its
own rectifier. This plate potential is
obtained at 390 volts and is reduced
by resistances placed in the plate circuit of each stage so that the voltage
of the plate of each tube is kept at
approximately 100 volts. In the circuit with these resistances are coils

Page
should not be confused with the fader.
is ordinarily set at
the time of installation.
Each of the power amplifiers consists of a single stage circuit known
as a "push-pull" circuit. This is shown

other types of receivers, but the above-

The potentiometer

Fig.

in

The

9.

power

mentioned type has to date best
filled the requirements of talking
tures.

amplifiers

operate entirely from alternating cur-

In order to control the gain or amof the system, a potentiometer is placed in the grid circuit of
plification

The 42-A and 43-A amplifiers
shown in Fig. 7 consume approxi-

rounding uniform magnetic field. The
magnitude and direction of this force
depends upon the magnitude and di-

watts and 300 watts reThe amplifiers each make
use of four tubes, two as amplifying
tubes and two as rectifying tubes. The
two rectifying tubes supply a plate
voltage of 400 volts in the case of the
42-A amplifier and 800 volts in the
case of the 43-A amplifier. No means
are provided for controlling the gain

rection of the current flowing in the
and upon the magnitude and direction of the uniform external magnetic field.
Hence, as the speech current is applied to this coil it will tend
to move in and out in such a manner
as to follow the wave shape of the current, which completes the last step in
recreating the original sound.

mately 80
spectively.

coil,

CONDENSER
2

•MEGOHMS

cell.

I

!

of these amplifiers.
These amplifiers
are operated by means of a three-position snap switch which controls the
a-c. supply.
In starting the switch
is turned to the first position which
lights the filaments only.
After they
have had time to become heated, the
switch is turned to the next position
which supplies the plate voltage, making the amplifier ready for operation.
This procedure in starting reduces the
strain on the vacuum tubes which
would occur if a high voltage were applied while the filaments were still

The 42-A

amplifier is capable of ampower it receives approximately 325 times, which is equivalent
to 25 decibels. The 43-A amplifier has
a power amplification of approximately
The 41-A,
36 times or 15 decibels.
42-A, 43-A combinations of amplifiers
are capable of a power amplification
of 100,000,000 times or 80 decibels.
For some houses, that is up to about
1.200 seats, the 42-A amplifier will deplifying the

liver

Photoelectric

cell.

the first tube of the 41-A unit. This
affords a gain control of 66 decibels in
steps of three decibels each. A second
means of controlling the gain of this
amplifier is put in the grid circuit of
the second tube. This gives an additional gain of 14 decibels.
Gain controls could be put on the power amplifiers as well as on the 41-A unit, but
this is not considered necessary. This
gain control through the potentiometer

10

'MEGOHMS

Fig. 6. Circuit
including pho-

toelectric

cold.

Fig. 5.

pic-

of these electro-

rent.

condensers to smooth out the
rectified voltage supplied to these sensitive first stages.

mechanical vibrations.

The operations

ful-

dynamic receivers depend upon the
force which exists between a coil of
wire carrying a current and a sur-

and

Even the slightest knock or jar of
the tubes is converted into electrical
impulses which are transmitted
through the system to the loudspeakers
where they appear as grating sounds.
To prevent disturbances, the three
vacuum tube sockets are mounted on
a piece of sponge rubber which is
fastened to a heavy steel plate and
this plate is likewise suspended on a
sponge rubber mounting.
This suspension method is the mechanical
analogue of the electric filters used to
quiet the B supply on the amplifier
systems, and represents a very efficient
means of insulating the tubes from

9

sufficient

power without

distor-

In
tion to get satisfactory results.
larger houses one or more 43-A amplifiers may be necessary, the number depending upon the size of the house.

Loudspeakers or Receivers
After the sound has been taken from
the record and transferred into electrical power and amplified, it is then
led to the loudspeakers which convert
it into sound.
The types of receivers
most used at the present time for
talking picture work are the electro-

dynamic

coil

type.

There are many

POLARIZING

BATTERY

The receiver used with the Western
Electric system is known as 555-W.
It
consists of a duraluminum diaphragm. The diaphragm is made of a
single piece of sheet aluminum alloy
0.002 inches thick.
This diaphragm
(A) is shown in Fig. 10.
To it is
rigidly mounted a flat coil ( B ) of
aluminum wire or ribbon 0.015 inches
wide and 0.0002 inches thick, wound on
edge. A thin coat of lacquer serves to
insulate the turns from each other. It
is the speech current circulating in
this coil interacting with the magnetic
field which forces the diaphragm in
and

out.

The

receiver has been so constructed
that the diaphragm vibrates as nearly
like a rigid plunger as possible.
This
is
accomplished by so shaping the
center portion of the diaphragm that
it is relatively stiff compared with the
edge.
Furthermore the coil which
drives it is fastened around the outside of the stiffened central portion.

The coil which is rigid and very light
is made self-supporting.
This form of
mounting enables the coil to radiate
heat readily, and therefore permits a
large power input to the receiver without overheating.
The outstanding feature of this type
of receiver is the high efficiency with
which it converts electric energy into
acoustic
energy.
In
experimental
models efficiencies as high as 50%
have been realized. When you consider that a receiver of 100% efficiency
would result in an increased sound intensity of three decibels, which is only
a comfortably perceptible difference,

:

Page 10
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MONITOR HORN

not likely that much economy
be gained from higher effi-

THEATRE HORN

CONTROL

CONTROLS

ciencies.

This type of receiver, when used, is
attached to a horn which partially
isolates a column of air from the surrounding medium. This column of air
affords an acoustic coupling between
the receiver and the space in which
the sound is to be reproduced.

The horn

is

designed in such a

way

MONITOR HORN KEY
THEATRE HORN KEYS
INPUT KEY

OUTPUT CONTROL

FILAMENT CURRENT

PANEL

METER

PLATE CURRENT METER —
CAIN

as to avoid interference between air
waves as they pass through the chamber and the throat of the horn. The
horn used is shown in Fig. 11 its design and construction is referred to
technically as "exponential," which
qualifies its shape.

FILAMENT CONTROL

CONTROL SWITCH

PLATE CURRENT
PUSH BUTTONS

41 -A AMPLIFIER-*

FILAMENT KEY

WESTERN ELECTRIC
205 TYPE VACUUM

WESTERN ELECTRIC
2 39 TYPE VACUUM
TUBES(UNDER COVER

;

TUBES (AMPLIFIER)

Maintaining Synchronism
sound
records and photoelectric records is an
inherent requirement of sound picSynchronization

WESTERN ELECTRIC

42 -A AMPLIFIER -

205 TYPE VACUUM
TUBES (RECTIFIER )

between

PLATE CURRENT METER

STARTING SWITCH

In projection this is usually
accomplished by mechanically coupling
the picture projection machine with
Synchronization
the sound recorder.
in itself is not sufficient, however, for
there is still the problem of speed contures.

PLATE CURRENT

METER

trol.

Since musical pitch depends upon
the frequency, it is necessary in re-

producing music with fidelity of pitch,
that the sound record be run at identically the same speed as that at which
it was made.
To accomplish this, some
reproducing systems make use of a
synchronous motor or certain types of
induction motors whose speed characteristics are inherently constant under
However,
certain given conditions.
variations of load, supply voltage and
produce noticeable
frequency may
variations in pitch of the reproduced
sound. A trained musical ear may detect pitch changes caused by speed
variations greater than one-fifth of one
per cent, particularly if these occur as
The ordinary untrained
fluctuations.
ear may detect changes of less than
To further insure
one per cent.
against such discernible changes in
pitch, the Western Electric system
makes use of a device known as a
motor control box which maintains a
motor speed regulation of one-tenth of
one per cent, despite the ordinary
variations of power supplies.

The motor control box furnishes an
method of accurately control-

electric

ling the

motor speed.

Its contents are

somewhat elaborate and need not be
described in detail for the purposes of
A brief statement of its
this paper.
bridge circuit is given below
Fig. 12

shows the governing system.

The circuit is a special bridge circuit.
One arm of the bridge is made up of
a fixed inductance L and fixed condenser C in series. The valves of C
and L are such that they tune the cirAnother arm of
at 720 cycles.
the bridge is pure resistance D with an
impedance equal to the impedance of
the capacity and inductance at 720
cycles, hence the ratio of the resistance D to C and L is unity at this
cuit

WESTERN ELECTRI
211 TYPE VACUUM

WESTERN ELECTRIC
211 TYPE VACUUM

TUBES CAMPLIFIER)

TUBES (RECTIFIER)

43-A AMPLIFIER*

STARTING SWITCH

Fig. 7.

Panel layout of three gain and power amplifiers.

frequency. The other two arms of the
bridge circuit is the primary of T4
divided at its half tap.
A 720 cycle
potential is supplied from a small alternator when it is driven at 1200
This alternator is directly
R.P.M.
connected to the shaft of the main
driving motor. When the speed is less
than 1200 R.P.M. the applied potential
across the bridge circuit is less than
720 cycles, hence the current in C is
leading due to the predominance of
the condenser, and if the frequency
goes over 720 cycles, the current is
lagging due to the predominance of
Hence with a change of
inductance.
speed there is a change of 180° phase

than 1200 R.P.M. to more
than 1200 R.P.M. This shift of phase
changes the potential of the grid of

from

less

V* relative to the plate from negative
to positive or vice versa, and thereby
causes a relatively large change of
This current flowing
plate current.
through resistance Ri causes a correspondingly large change in the grid
Thus it is
potentials of Vi and V=.
that a change of speed will either increase or decrease the current supply
This current flows
from Vi and V2
through a winding which is on the
same iron core as Lt. With increasing
.

current

from

these

two

tubes,

the

magnetic flux in the iron core will increase to saturation and the impedance of Li decreases. The torque of
the

driving

motor

varies

inversely

with the impedance of the rotor circuit
and hence with the impedance of In.
Therefore, with an increase of current
from Vi and V 2 the reactance of Li
decreases and the motor will speed up.
Likewise a shift of phase of 180° will
cause a lesser current from Vi and V»
and cause the reactance of Li to increase and the motor to slow up. To
keep the motor speed more constant
an additional network of R 2 Ra, Ri
and C 2 is added in such a manner that
a change of potential across R 2 feeds
back to the grid of V* and thereby
,

gives the circuit additional regulation.
V3 is a rectifier tube and furnishes
direct current to the field of the 720

cycle generator.

By

these

means the motor speed

ordinary conditions,
within two-tenths of a per cent

kept,

under

is

to

Switch Si when closed toward the
will make the motor run unregulated except for the hand adjusted
potentiometer Pi and the motor speed

right
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Poor maintenance may result in development of bad contacts, faulty tubes
and other similar troubles.
These
troubles usually result in causing one
or more of the above types of distor-

»•-* POTCWT

INPUT
TO

«ro»M rw>M
200 0MM1

tion to be introduced into the repro-

duced sound.

Portable Sound Projector
Fig. 13 is a photograph of the Western Electric 202-A projector, a portable

equipment.
This projector

throw of sixty

has

feet.

a

maximum

The maximum

picture size is seven feet by eight feet.
The apparatus is suitable for audiences up to 800.

In the upper left-hand corner of Fig.
may be seen the 1000-watt incandescent projecting lamp, with its
mirror and condensing lens. Directly
to the right is the projector with the
orifice through which the beam is projected discernible under and adjacent
to the lifting handle on the outside
of the case.
Directly under this is
located the photoelectric cell and between this cell and the center of the
case is located the sound gate, lens
assembly and exciting lamp. Only one
magazine is used. The two reels are
placed on the same shaft with a spacer
between them, the take up reel in the
inner position.
The film is threaded
from the outside reel up through the
outer feed sprocket in a large loop
which passes over the top of the projector down through the light gate
over the intermittent sprocket, then
over the inner feed sprocket, down
through the sound gate, over the sound
sprocket and into the take-up reel. It
13

Fig. S.

Diagram

may

be adjusted to
operator might want.

of a three-stage resistance coupled amplifier.

whatever

the

Volume Control
necessary to have some means
varying sound levels in theatres,
first because of the variation in sound
energy requirements in theatres, second because of the variation in levels
of recorded sound, third because of the
variation in the size of the audiences
and fourth the desirability of level
control during reproduction for the
purpose of emphasis.
Most reproducing systems make use
of two means of controlling sound
It is

of

The first of these methods is
the use of the gain control, with which
The
the gain amplifier is equipped.
other is the use of an attenuating device known as the fader, which is
connected electrically just
usually
ahead of the gain amplifier. The first
method is generally used to adjust the
amplifier system to the requirements
of the particular theatre, while the
second method is used by the operator
during the show.

levels.

film or badly

worn

disc records,

too

low a charging potential for the photoelectric cells, too low filament currents
or plate voltages on the amplifiers, insufficient magnetizing current on the
receivers and other similar causes.
The extraneous noises which usually
tend to be introduced by mechanical
vibrations and interference from the
power supply circuits, have been reduced to a minimum by the use of
shielding and of both mechanical and
electric filters in the design of the ap-

Very little extraneous noise
be introduced in the film machine, provided the sprockets are kept
in proper alignment and the film gate
is kept clean.

paratus.
will

233 4
INPUT TRANS. T

127-A

OUTPUT TRANS. T^

O* KATC

:

Causes of Distortion and Factors
Affecting the Fidelity of Reproduction
Factors causing distortion in a reproducing system may be classified
under three heads. First, those affecting the response at various frequencies
(called
frequency
characteristics)
second, those which cause the type of
;

known as non-linear third,
those which cause the addition of extraneous noises.
In the case of the
Western Electric system, if the apparatus is properly maintained and
operated, the frequency characteristic
distortion

is

;

quite uniform

from

slightly

below

60 cycles to somewhere above 5,000.
The type of distortion known as nonlinear is the type which occurs when
an amplifier or other part of the system is overworked. Such distortion
may get into the reproduction in the
theatre from one or more of the following causes
improper printing and
developing of the sound track on the
:

Fig. 9.

Circuits of push-pull

power

amplifier.

SUPPLT
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Fig.

11.

Ex-

ponential horn,

designed

to
avoid interference.
Fig.

Section of
receiver.

10.

No.

555 -W

thus leaves the magazine and describes
a loop through the apparatus back to
the other reel in the same magazine.
amplifier is located
behind the magazine in this illustraand consists of two stages
tion
mounted on a spring suspension.

The preliminary

Talking

First

Picture

World Hoiv

the

Telling

Done

Is

It

"Finding His Voice," Western
Electric's
is

the

how

1,000 foot

first

film

which

talking picture telling

talking pictures are made,

completing
showing, a

its

run

week's

is

Broadway

first

at

the

The picture was booked
after a screening by Manager
Emmett and the audience reacCapitol.

tion has justified the feeling that

Broadway patrons are
interested in seeing

how

intensely

and hearing

films get their voice.

"Finding His Voice" explains
in cartoon style the intricacies

MOTOR

of talking picture production,

ACC0NTROL CABINET
Fig. 12. Circuits of governing system on bridge principle.

Means are provided
pension

motor

is

to lock this sus-

The
during transportation.
seen in the lower left corner

of the case. The drive is by means of
stepped pulleys and a round fabric belt
to allow for adaptation for either 50
or 60 cycle current supply. To the left
of the motor may be seen the control
panel which is equipped with meters
and rheostats for proper control of
filament supply to exciting lamp and
amplifier filaments, and with proper

volume

Fig. 13.

control.

amplifier is furnished in
This amplifier is a
another trunk.
standard small size theatre equipment.
A screen trunk is supplied with a
collapsible rack to support the screen
and a horn trunk furnishes the support for the horn in the proper relation to the screen.

The

— In

final

WATCH FOR

IT

April issue of Projection
Engineering Dr. Pitken's story about
the psychology of sounds.

the

:

W.E.

202-A portable
projector.
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lustrated in a
process clear

way
to

to

any

make

il-

the

layman.
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Analysis of Camera Silencing Devices
Academy

of Motion Picture Arts

and Sciences Committee Submits

Findings

DETAILED

A

analysis of the efsixteen different
camera silencing- devices used
in the recording- of talking pictures, is embodied in a report just announced by Irving Thalberg, chairman
of the
Producers-Technicians Joint
ficiency

of

Committee of the Academy of Motion
Picture Arts and Sciences.

The

analysis

is

the result of tests

conducted to ascertain features to be
incorporated in a standard and simplified camera silencing device.
Further
investigation is now being arranged.
The research is under the direction
of a sub-committee, composed of H. G.
Knox, vice-president, Electrical Research Products, Inc., and F. M. Sammis, general Pacific Coast representative for RCA Photophone, Inc.

Sound booths large enough to hold
camera and cinematographer
were not included in the tests which
were limited to "blimps," "bungalows"
and camera blankets.
The research, it is stated, is not
aimed at an attempt for camera redesign, but is concerned only with makboth

were used for the tests. Fig.
shows the arrangement of the camera
and microphone.
The microphone was suspended at
normal camera height and placed as
shown, 6 feet from the center of the
ucts, Inc.,

1

tripod supporting the camera.
Since
this setup was used for all of the tests,
the results are directly comparable

from the point
sulation

for

of view

the

of sound in-

various camera

sil-

encing devices.
Fig. 2 presents a schematic diagram
of the circuit employed, similar to a
standard recording channel, with the
introduction of an accurate variable
attenuator.
The mixer and volume
control dials were not used for the
quantitative measurements, but were
set

on their

minimum

loss positions.

The method used in determining the
noise from a given camera, and as-

SOUND ROOM
ERPI ENGINEERING

soeiated motor, was to measure the
noise with the volume indicator.
A
variable attenuator was adjusted to

give standard deflection to the volume
indicator,

gain being prothe amplifiers so that a
definite attenuator reading could lie
obtained even for a quiet room. The
amplifier gains and volume indicator
readings were kept constant throughout the series of tests.
The sound
insulation value of the device under
test, whether it be a blanket, bag, composition bungalow -or metal housing,
will then be the difference between the
attenuator readings for the camera and
motor without and with the silencing
device.
Room noise during the tests
was in all cases 5 to 10 db. below the
quietest camera condition measured.
vided

sufficient

by

As a means of determining roughly
the relation between the sound intensity obtained from the cameras with
their silencing devices and the sound
level occurring under talking-picture
few measurements were
normal speech and whispering
at a distance of six feet from the
microphone, that is, from the tripod
position. The noise from many of the
cameras tested with the better silencing devices gave a sound intensity
of the same order of magnitude as a
loud whisper, and could not therefore
be used for very quiet scenes, unless
the camera is some distance from the
conditions, a

LABORATORY

made

ing possible the creation of a silencing
device of maximum efficiency.

Among

preliminary recommendations
Motors should be mounted as an
integral part of the camera so that any
external silencing device will be effecare:

tive for both.

of

Devices for coupling the motors to
cameras, including- cables and
gears, should be improved to provide

microphone.

more quiet operation.

ists,

The type of tripod used does not
seem to have much effect on the noise.
On the basis of these preliminary re-

be used at least ten to fifteen feet from
the microphone in order that the camera noise will not be objectionably

sults,

the use of a heavy steel tripod
in so far as sound
insulation is concerned.
Covering the
tripod with blankets seems to help in

loud.

seems unnecessary

The use of heavy steel tripods does
not seem to contribute to noise reduction.
Wrapping blankets around the
tripod legs seems to reduce the noise

the

reducing any tendency to vibrate.
Photographing through glass reduces
the noise transmitted through the

Fig.

1.

Relative

positions

of

camera and microphone.

many

Since this condition ex-

of the

cameras tested must

silencing device.

The amount of noise transmitted
through the silencing- device appeared
to be nearly independent of the direction of the pickup device from the
camera.

Rough
dicate

quantitative observations inthat the various blimps and

bungalows absorb more high than low
frequencies.

The camera, mechanism should be
properly serviced and maintained so
that it will remain quiet.
Some
cameras tested were noisier than others
of the same make.
Soundproof rooms in the Hollywood
laboratory of Electrical Research Prod-

SOUND ROOM
MIXER
53-A
&
MICROPHONE VOL. CONTROL

CONDENSER

D

IIIIIIIIIIIIIIIIIIIUIilllilllNlllllilllllll

Sche-

Fig. 2.

matic

of

cir-

cuit including
variable attenuator.

CZZ!
0-70 db

>

IA

ATTENUATOR
VARIABLE

VOLUME
INDICATOR

AMPLIFIER
D-90500

AMR

3

I7B

ROOM
& 9A

AMR

BRIDGING

BUS

4
1

:
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picked up by the microphone in some
cases.
It is probable that excessive
vibration in a camera caused by a defective mechanism, loose film in the
spools in the magazines, or loose gears
in the motor drive, will be more readily

transmitted to the legs and so cause

The

trouble.

of insulation of
the tripod head has not been definitely
effect

determined.
It should be kept in mind that elaborate silencing devices are not required
in all of the places where the camera
is used, the report points out. For outdoor shots, crowd sequences, musical
sequences, in fact most scenes where
the camera is quite far from the microphone, only a moderate degree of sound
insulation is required.
Pre-recorded
and silent shots, of course, require no

sound insulation.

The
mary

following table is a partial sumof the data collected.
It will
indicate the wide variation in efficiency of silencing devices now being
applied to cameras.

Column 1 is a brief description of
the nature of the silencing equipment.
Column 2 shows how much louder
or softer the noise of the uncovered
camera was than average whispering.
Column

3 shows the sound insulating
of the various devices

ability in db.
tested.

Column 4 shows how many

db. louder

or softer is the noise of the camera
enclosed in its protecting device than
average whispering.
The plus sign indicates that the noise
as shown in the table is louder than

normal whispering, whereas the minus
sign indicates that it is weaker than
whispering. The zero value indicates
that it is the same value on the average
as whispering.

TABLE OF SOUND INSULATION OF VARIOUS TYPES OF CAMERA
SILENCING DEVICES
1

Rigid composition blimp set on table (Flexible cable
inside blimp)
Blanket hood and blankets over tripod
Special capok blimp
no blankets
One-piece cast aluminum bungalow
Rigid composition blimp
Papier mache blimp
Rigid composition blimp
Rigid composition blimp
Rigid composition blimp
Semi-rigid multilayer bag
Heavy blanket thrown over camera (open at both
front and back)
Old bag Light, blanket around tripod
New bag Heavy, blanket around tripod
Special bag
Heavy
Metal bungalow
Semi-rigid zipper blimp blankets around tripod
Rigid composition blimp
;

:

:

:

;

2

3

+s

19

+11
+13
+15
+15
+15
+13
+20

+6
+6
+5
+10
+10
+10
+11

+9

+20

12
15
19
15
18
14
12
10
11
2
9
10
14
17
11
15

4

—11
—
—2
—
—3
—1
+ 8
—4
—5

5

Z

W
W

Z
Z
Z

W
W
W
W
+3 W
+ 1 W
W
—4 W
—6 Z
—2 Z
+ 5 W

The data indicated that some of the studios, while having less effective
sound insulating equipment, had taken greater pains in the maintenance and
care of their cameras and drive mechanisms, so that the low volume of sound
is due to the camera and drive making less noise to start with.
Column 5, Tripod
Standard wood (W).
Special

(Z).

.

A Method for Estimating Audible
Frequencies*
Use of Musical Intervals

By W.
often desirable when making
and other frequency
measurements to be able to estimate the frequency of a tone
without the aid of elaborate standards
or measuring apparatus. By a simple
use of musical intervals which nearly
everyone can learn easily to recognize, any frequency in the range from
approximately 50 to 4000
cycles
( rough tly 7 octaves)
can be estimated
by ear with considerable accuracy,
given a single frequency in this range.
The single frequency may be obtained from a fork, reed, or pitch
pipe. Some people with an "absolute
ear" can recognize certain pitches
without any auxiliary means violinists frequently can tune their instruments to standard pitch without any
outside aid. In the absence of any of
these aids, however, one can have an
is

ITcalibrations

;

*

From

ber, 1929.

Bell Laboratories Record,

Decem-

approximate
voice

or

to

Estimate Audio Range

A. Marrison
own
in
his
The lowest notes

standard

whistle.

one can sing and whistle are quite
and can usually be relied upon
These lowest
to within 10 per cent.
notes may conveniently be used as reference standards in terms of which
the frequency of any other musical
tone may be estimated.
For men, the lowest singing tone
will range with individuals from 60
to 120 cycles and the lowest whistle
from 500 to 700 cycles. For women
the singing tone is approximately one
octave higher. One may readily calibrate his "standards" by means of a
piano with the aid of the accompanying chart in which the frequency of
every note of the equally-tempered
scale is given in a range of eight octaves.
The note known as middle
"C" has a frequency of 258 cycles.
One must be sure, in making this
test, that the sung tone is identified
definite

with the correct piano note, and not
with one an octave higher or lower.
Strange as it may seem, one who has
had some experience with singing is
likely to make this mistake since men
are accustomed to sing an octave
lower than the air is usually played.
A violin tuner, consisting of four
small reeds tuned to G, D, A, E, is
a convenient reference standard to use
for estimating frequencies.
The frequencies of the four tones are 194,
With
290, 435 and 652 respectively.
an error of only about three per cent
these may be assumed to be 200, 300,

450 and 650, which are sufficiently
good approximations for our purpose.
Having one's standard of frequency, all that remains is to learn to
recognize musical intervals and to
know the corresponding frequency raThis is easily done because the
tios.
frequencies which, sounded together,
are the most pleasing bear the sim-

:

:
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Table of Equally Tempered Scale,
Ci-Co

Oo-Oi

C1-C2

C'Z-C3

C3-C4

C4-C5

CL-Ce

G1J-C7

....

16.17

32.33

64.66

129.33

258.65

517.31

1034.61

2069.22

...

17.13

34.25

68.51

137.02

274.03

548.07

1096.13

2192.26

18.15

36.29

72.58

145.16

290.33

580.66

1161.31

2322.62

...

19.22

38.45

76.90

153.80

307.59

615.18

1230.37

2460.73

E
F
F* ...
G ....

20.37

40.74

81.47

162.94

325.88

651.76

1303.53

2607.05

21.58

43.16

86.31

172.63

345.26

690.52

1381.04

2762.08

22.86

45.72

91.45

182.89

365.79

731.58

1463.16

2926.32

24.22

48.44

96.89

193.77

387.54

775.08

1550.16

3100.33

25.66

51.32

102.65

205.29

410.59

821.17

1642.34

3284.68

27.19

54.37

108.75

217.50

435.00

870.00

1740.00

3480.00

28.80

57.61

115.22

230.43

460.87

921.73

1843.47

3686.93

30.52

61.03

122.07

244.14

488.27

976.54

1953.08

3906.17

32.33

64.66

129.33

258.65

517.31

1034.61

2069.22

4138.44

c

c*

D
D#

G# ...
A ....
A# ...
B
C

....

.

.

degrees of the scale from the first up to
the degree in question.
For example
the product 9/8 x 10/9 x 16/15 x 9/8=
3/2, is the ratio corresponding to the
interval, a "fifth."
A minor third is
the interval between the first and
third degrees of the minor scale or
between the sixth and eighth degrees
of the major scale.

Aa = 435

It is thus a simple matter to compare the frequency of any tone with
another of which the frequency is
known, when the musical interval is
recognized. For example, suppose the
standard at hand is 500 cycles, and

we listen to a tone which is, as nearly
as we can judge, half way between the
intervals called a fourth and fifth

—

Tins table is based on the International Standard Pitch, A'= 435 vibraFig. 1.
This pitch ivas established by law in France in 1859 and
tions per second.
subsequently was adopted to a large extent throughout the musical ivorld. At
present the tendency is toward Concert Pitch which is about a fifth of a semitone above International Standard. In the interval from the year 1500 up to
the present, A' has had values of frequency ranging from 506 vibrations per
second to 393
a range of nearly half an octave. A pitch based on C'= 256,
sometimes known as Philosophical Pitch, is convenient to use in physics because
the frequencies of all the C's are powers of 2. It is not, however, in general
use by musicians.

—

plest frequency ratios to each other.
This is characteristic of pairs of tones.
in both the major and minor scales.

These scales were developed because
they were capable of pleasing musical
combinations the simple relation between the frequencies was discovered

Frequency
Interval

Ratio

Whole tone (large)
Whole tone (small)

9

:8

10:9
16 :15

Semi-tone

;

long after the scales were invented.
Bach's invention of the equally tempered scale did not change this situation.
Although in the equally tempered scale the intervals corresponding to the simple frequency ratios are
not perfect, they are sufficiently good

The frequency ratios between the
successive notes of the major diatonic
scale occur as follows
Degree
4
Ratio 9/8 10/9 16/15 9/8 10/9 9/8 16/15
The ratios given in the first table
may be checked by taking the product
of all the ratios between the separate

123

approximations to satisfy most ears.
In the equally tempered scale the
maximum deviation from a perfect
interval is less than one per cent or
a fifth of a semi-tone.

5678

Fifth

2:1
3 :2

Fourth
Third (major)
Third ( minor

4:3
5:4
6:5

)

Intervals a whole tone or a semitone apart
may also be estimated
quite accurately. The frequency ratios
corresponding to these are as follows:

the

As an example of this, suppose the
unknown frequency is found to be two
whole octaves and a major third below the standard, assumed to be 500
cycles.
A tone two octaves below 500
cycles has a frequency of 500 x 1/2 x
125 cycles.
1/2
A major third below that corresponds 4/5 of 125 that

=

is, a frequency of 100 cycles.
This is
then our estimate of the unknown
frequency.

A

tone an octave above 500 cycles

FREQUENCY
RATIO

OCTAVE
Fig. 2.
j

o u s

8.

FIFTH

Lissafigures

c o

rresponding

to

frequency

ratios for five
different phase
angles.

Ratio
•

is

INTERVAL

Frequency
Eighth (octave)

one-half (if below), the process
same as before.

PHASE ANGLE

The notes, or
known as the

Interval

If the unknown frequency is more
than an octave away from the standard the only additional step required
is to pick the nearest tone to one frequency which is an even octave from
the other. Remembering that for each
octave removed we must use a multiplying factor of two (if above) or a

MUSICAL

In referring to intervals it is best
to retain the usual musical notation.
degrees, of the scale are
"first," "second," etc., to
the "eighth" in rising pitch. The musical interval between the first degree
of the scale and any other is called by
the name of the higher degree. Thus
the interval between the first and
fourth degree of the scale is known as
a "fourth." The intervals thus defined
which are the most easily recognized
are listed in the following table with
the corresponding frequency ratios

above it.
This means its frequency
roughly half way between 4/3 of
500 and 3/2 of 500 which is about
708 cycles. In such a simple case the
error could hardly exceed 5 per cent,
which is 35 cycles.

is

MAJOR THIRD

MINOR THIRD

3
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has a frequency of 1,000 cycles, which
freis the most popular standard of
quency used in the laboratory. It is
evident then that a 1,000 cycle tone is
just three octaves and a major third
above 100 cycles. This is true of any
two tones having frequencies in the
ratio of 10 to 1.
A knowledge of the simple frequency relations corresponding to musical intervals is of value when making frequency comparisons by means
the

of
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shown.
corresponds to a definite and easily
In Fig.
recognized musical interval.
2 the musical intervals are indicated
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three blind mice
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J
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sajous figures are shown corresponding to the simpler frequency ratios for
five different phase angles, referred to

the

U

-

Three

SMILES

value in making such
In Fig. 2 the Lismeasurements.

beside

peace at-tend thee

child and

6 5

"ANDANTE (NEW WORLD 5Y MPHONY)

considerable

the higher frequency in each case. If
the ratio of the frequencies is not exactly the value of the fraction indicated, the figure will change slowly
through all of the configurations

my

Sleep

MINOR THIRD-

common

knowledge that simple Lissajous figures are produced when frequencies
related by a simple fraction are compared on the Braun tube. The fact
that the intervals between frequencies
which form simple Braun tube figures
can easily be recognized by ear is of

NIG~HT

mu-'.v

in

my

j

i

the

figures.

The relations just pointed out are
of value both in estimating unknown
frequencies and in making actual calibrations. If for example a fairly open
stationary figure
is

is

tube,

exact ratio of the frequencies will be
found to be 5 :4. It may in some cases
be difficult to recognize the difference
between 5 :4 and 6 :5 Lissajous figures,
but if the frequencies being compared
are in the audible range they can be
positively identified by ear.

If

it

found convenient first to adjust the
variable frequency by ear to a "fourth"
above the fixed frequency, after which
only a very slight adjustment will be
The adjustment made by
required.
ear should be so close that the desired

WILL GIVE US RADIOVISION
ART?

few weeks
DURINGhas been taken

the
into the
public
confidence of the radio industry
and shown the true status of
the past

radiovision,

Newark, N.

or
J.,

radio

television.

"LAST NIGHT-

SEVENTH (MELODIC MIN0R)-I6'9

— "OLD

In

so-called radio talkies,

or synchronized sight and sound broadcasting, have been demonstrated to the

radio trade and public.
Needless to say, radiovision is still
quite crude. With the limitations of

j

I

OCTAVE

-

r-*p

r-

rirre
Gen-e-vieve

3
Ef¥PP
night-in- gale

Way down up-onthe Swanee

Visualizing musical intervals

figure will be obtained, almay be moving rapidly. The

though it
final adjustment is made by changing
the variable frequency until the figure remains stationary.

way

to

visualize

woke me

mz JjJJljiV

Braun tube

convenient

a m

Last night the

2:i

Fig. 3.

A

P§

FOLKS 'AT HOME"-

is

desired to adjust a variable frequency
to, say, 400 cycles in terms of a fixed
frequency of 300 cycles, it will be

WHO

e

Gen— e-vieve. sweet

observed on the

and the musical interval
recognized as a major third, the

Braun

SWEET GENEVIEVE"-

mu-

intervals in question is to note
simple melodies in which they occur.
In Fig. 3, a number of familiar
melodies are indicated which illussical

the 48-line screen, according to J. E.
Smith, President of the National Radio
Institute, Washington, D. C, we cannot hope for crisp, sparkling, detailed
pictures such as we can enjoy even
with the smallest of home movie outNevertheless, it is possible to
fits.
represent fair silhouette or shadowgraph figures, together with sound

What is mainly
accompaniment.
needed today to popularize radiovision
is the radiovision artist, or one who,
with a technical understanding on the
one hand, and with true stagecraft on

by means

rlv-er

of simple melodies.

trate the intervals mentioned above,
giving the names of the intervals and
the corresponding frequency ratios.
Intervals of the sixth and seventh are
These are easily recogalso given.
nized although the frequency ratios
Inare not so simple as the others.
tervals visualized in this way are instantly available for comparing by ear
any two tones in the audible range.

the other, can prepare and direct playlets which will really tell a convincing
story.

Just as in the days of Shakespeare
the splendid dramas and comedies were
written and directed for presentation
with the crudest of stage settings, yet
survived even to this day because of
their inherent brilliancy of theme, so

the radiovision dramas that may be
written to fit the limitations of our
radiovision technique, may make a
name for the true artist.
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Public -Address and Centralized Radio

Systems
Equipment for Disc Reproducers

IV. Testing

By

POSSIBLY

description of a
a
type of test equipment designed
to obtain accurate comparisons
of reproducers would be of some
interest to the reader. We will therefore devote a small amount of space to
the discussion of reproducer testing
equipment.

The use of frequency records for
making tests of reproducer efficiencies
has the great advantage of economy.
However, there are many types of reproducer actuating mechanisms of undeniable superiority over the recorded
frequency method.
It is extremely difficult to reproduce
a given amplitude repeatedly by means
of a recorded disc, as there is no way
to compensate in calculations for the
wear of a record, or if the pressing
is not quite up to standard a marked

discrepancy exists between different
records of the same frequency bands.

These disadvantages can be overcome
by other types of reproducer actuating mechanisms.

The driving mechanism displayed

in
Fig. 25 (see February issue) possesses
a considerable number of points of
superiority over the recorded disc
method of actuating reproducers for
test. It allows measurements of needle
displacement to be made accurately,
at the same time allowing linearity
response curves, as well as frequency
response curves, to be made of the
reproducer under test. In addition to
this, no element of wear exists, and a

frequency can be reproduced repeatedly
with assurance of the same actuation
of the reproducer armature.

Mechanical Construction
The construction of this driving
mechanism is of extreme simplicity,
being based on two dynamic driving
units in order to enable successful
operation of the mass of the cross
member and damping device. In practice it is impractical to operate the
complete device from one source of
applied power, due to the inertial impedance of the moving members.
Damping is applied to the system
through the immersion of the spiders
and driving coils in low viscosity oil.

which

the light beam, thus
magnification of the cross
member movement on a calibrated
scale located at a previously determined distance from the concave
mirror.
deflects

The light source and condensing lens
are normal and can be obtained quite
easily.
No special mention need be
made of them other than sufficient
light is required to project the reflected
light beam a considerable distance,
and the more powerful the light source
the more clearly defined the reflected
light

beam

slot is filed in the center

of this cross member, of the approximate dimension of the record groove,
approximately .004 inch deep and .01

inch wide.
Attached at right angles
to the face of the slot side of the cross
member is a small concave mirror,

The difference between the no-load
power absorbed in the driving mechanism and the power consumed when
operated with the reproducer load
added, is then assumed as the power
required to actuate the reproducer
head a known amplitude of needle and

armature movement.
This power input is then divided
power output of the reproducer, furnishing an exact measure of
the reproducer efficiency under the previously stated conditions of frequency
and needle amplitude excitation.
into the

will be.

Linearity Response Curves

Uses of This Device.

Efficiency of

Reproducers
This system allows the measurement

head to
an accurate manner. Its
therefore, is practical to measure

of actuation of the reproducer

be

made

use,

in

the relation of output energy in microwatts as compared to the input
energy of the same character required
to produce a measured movement of
the needle point.

The question

of linearity of the response of a reproducer is of considerable consequence in the study of disc
reproducers, and the use of a driving
mechanism of the type herein described greatly facilitates the study of
this effect.

As stated in the previous article on
reproducers, the formulae for this
effect is given as follows

The following operations are used in
making these measurements. The dynamic driving units

are first operated without the additional load of
the reproducer, and the amount of
power required to move the cross member a previously determined distance

The reproducer with

its

1

E

1

V

2

E

2

1

1

producer.

E 2 = comparative

level output of re-

producer.

electrical

load is then placed in position on the
cross member and the required amount
of increased excitation to actuate the
crossarm and reproducer the previously determined distance is measured.

V

V = reference level actuation.
V 2 = comparative level actuation.
E = reference level output of re-

measured.

A

simple mathematical treatment of
system used in making these
measurements would expedite and facilitate their explanation
so formulae
are here given
the

;

KEY SWITCH
NS.2
250.000

TRANSDUCER

OHMS

AMPLIFIER

\

PICKUP

1

OUTPUT

/

The cross member joining the two
is made of hard rubber, and its
mass weight is kept as low as prac-

A

W. UArcy

allowing

ri

units

ticable.

E.

LEVEL
IND.

500

KEY SWITCH
N°.

1

OHOODB.^
ATTENUATION
//A,,/,,
//,/ BOX

3

OHMS

FIG. 26

0- LEVEL

Illustrating function of key switch in

relation to resistance network.
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Unloaded
dynamic
driving
power for reference level.
Loaded dynamic driving power
for reference level.

E

J

= Reproducer

output at reference

level.

Vc =
VD =
E2

=

Unloaded
dynamic
driving
power for comparative level.
Load dynamic driving power
for comparative level.
Reproducer output at comparative level.

V = Reference level actuation.
V 2 = Comparative level actuation.
1

V

1

V

a

yB

E1
F/

vA

Any discrepancy on the part of the
driving mechanism can easily be shown
and allowance made in the observed
data for any such discrepancy by the
means of calibration of the mechanism
without the load furnished by the reproducer under test.
This is very
easily done, due to the facility with
which measurements of the cross member and consequent driving mechanism
output power can be made.
1

Frequency Response Measurements
The system just described is very
accurate and allows exact determination of the frequency response of a
reproducer to be made, due to the ability of the mechanism permitting exact
knowledge of reproducer actuating

Test

at all frequencies.

Set-up for Frequency
sponse Measurements

Re-

in its order.

Transducers

One of the primary requirements of
measurement of reproducer response is
be tested under loaded conditions.
The author well realizes the
difference between an inductive load
and a resistive one. But since a standard method of procedure is required
in

it

making comparative

tests of repro-

ducers and a resistive load

more

time.

subsequent issue.
The thermocouple galvanometer is
of an ordinary type.
Little need be
said about the circuit used for balancing out the direct current flowing
through it, as the circuit diagram
makes this system quite obvious.

Key switch No.

2 (Fig. 26)

is

used

two purposes. The resistive network it controls allows an increased
attenuation of 6 dbs. by means of di-

for

viding the input voltage, while the input impedance, so far as the resistive
network is concerned, is kept constant.
Additional variation in input voltage
is obtained by the 250,000 ohm potentiometer which is adjustable in 20,

flexible in respect to

Use is also made of this network for
obtaining the impedance of a reproducer.
The diagram is displayed in
Fig. 27.
The theory on which this
system

measurement

of

is

based

is

only accurate where the generator may
be assumed as being a constant source
of e.m.f. acting through its a-c. resistance.
These measurements of the
impedance of a reproducer, therefore,
are not to be construed as replacing the

more accurate method of measuring
the inductance and resistance, then
However,
calculating the impedance.
the system does allow a reasonable
accuracy of measurement, and the author has found that it is a quite satisfactory one, due to the speed with
which measurements can be made.

The operations of making these
measurements are simple and are given
The generator whose imas follows
pedance is to be measured is connected to the amplifier input. The key
is thrown so as to divide the voltage
:

In Fig. 26 a circuit is shown, consisting of the following component
parts, each of which will be taken up

that

sesses an unusually flat frequency response curve, of the nature of -\
1,
db. from 30 cycles to 15,000 cycles. A

2-db. steps.

Ei

E2

movement

A resistance of 500 ohms is used for
the terminating impedance of both the
transducer and standard level. This
value is merely an arbitrary one, as
there is no accepted standard at this

is

much

impedance

adjusting than an inductive load, the
method was decided upon.

resistive

appearing across its output. The potentiometer is then adjusted, so as to
obtain a convenient setting on the
This
amplifier thermo-galvanometer.
setting is then noted. The key switch
is then thrown so the full output voltage is impressed across the 250,000

ohm

potentiometer, and enough resist-

ance shorted across the generator by
means of the decade resistance box to
reduce the output voltage to the level

The resistance of
previously noted.
the decade box, in use as a short circuit, is then assumed as the impedance
of the generator under test.
The

amplifier used as a level indicator is a direct coupled type and pos-

more

detailed discussion of this particular amplifier will be taken up in a

The attenuation box and source of
the reference level is of some consequence in this discussion; so we shall
deal with it in some detail.

Due to the flat frequency response
of the level indicator, commercial current is satisfactory to supply the reference level. The only requirement is
that the impedance of the source of
supply must be 500 ohms at all frequencies.
Means for regulating the current
flowing in this circuit without affecting the impedance also should be incorporated. "O" level for these measurements is assumed to be a current
of 4.475 milliamperes flowing through
a load of 500 ohms.
The attenuation box is designed to
operate between a source and load,
both of which must possess an impedance of 500 ohms.
The operation of this equipment is
very simple.
The voltage appearing
across the 500 ohm load resistor is
first measured with the reproducer
operating through the transducer connected by means of key switch No. 2.
The key switch is then thrown so as to
connect the level standard to the 500
ohm load, and enough attenuation is
introduced by the attenuation box to
duplicate the voltage appearing across
the 500 ohm load resistor, generated
by the reproducer. The gain of the
reproducer can quite easily be calculated then, as the loss through the
transducer can be considered a positive
one and the loss through the level
Adding
standard a negative one.
these two values algebraically gives
the gain of the reproducer in decibels.
(To be continued)

THEATRE FOR SANTA CATALINA

ONE

of the most beautiful theatres in the United States, the

New

Casino on Santa Catalina
California, will open

Island,

DECADE
RESISTANCE
BOX

250.000

OHMS

(25,000

OHMS"

PICKUP

OUTPUT

LEVEL
INDICATOR

P0S.2
250.000 —

OHMS

FIG. 27

V.T

Circuit
setting
for
obtaining impe-

dance

of

re-

producer.

VOLTMETER
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soon with RCA Photophone sound reAvalon, the
producing equipment.
small resort city which nestles in a
bay below the hills of the island, attracts thousands of visitors and is one
of the sights of interest to the majority
of tourists who make the rounds. The
theatre occupies the greater part of a
small peninsula that juts out into the
Pacific and is said to be one of the
finest in all

America.

:

Projection Engineering, March, 1930

Page 19

Effect Lighting in Theatres
Original Account of Present-day Methods of Producing Various Realistic
Effects on Theatre Screens.

James R. Cameron

MOTION-PICTURE

programs

today, especially as found in
many of the de luxe houses,
represent a combination of
the earlier "straight movie" shows
with a trimming of vaudeville numbers formed against a musical background provided by an organ, orchestra, or stage band.

There are exceptions to this formula,
of course, but animated performers,
assisted by music provided by one or
more means, are used to supplement
the motion pictures which still constitute the principal body of the program.

With the fusion of these two,
hitherto widely separated types of
entertainment, it was only natural that
the
theatrical
atmosphere
which
formed a part of the legitimate stage
setting should also be used in constructing the modern form of entertainment peculiar to the presentation
of motion pictures.
This rather indefinite, almost intangible, "something," usually referred to
as "atmosphere," is provided for the
large part, by means of effect lighting.
general aspect, so-called effect
is
composed of three very
broad divisions, as follow

In

its

lighting

1.

The

2.

The
The

projection
scenic effects.

of

animated

slides.

The

last

two of the above named

divisions are of comparatively recent
origin, at least as regards the particular manner in which they are applied to the presentation of motion
pictures.

Animated scenic effects, however,
were used on the legitimate stage a
score or more years ago and they have
been

;

;

;

In the case of certain scenic effects,
such as clouds and panoramic views of
floods and cyclones, which are focussed
in a fairly sharp manner upon the
screen, the parts of the effect consist
of simply the effect disc, the protective
casing and the actuating, adjustable
speed, clock-work motor.

Other effects, such as flames, ocean
waves, babbling brook, etc., use the

Flash
Never in the history of any other
industry has such an array of
money making opportunities been

retained,

with

practically

no

changes, until the present time.

same parts

in their construction with
the addition of a 5-inch diameter glass
ripple plate inserted just in front of
the projected portion of the disc, so
that the projection lens, sees the disc
through the rippled glass. The plate
serves to give an irregular fusedmotion effect to the local areas on the

otherwise move
across the screen in sharply defined
rigid fashion.

stance,

would

Some

rain and

effects,

snow,

as for in-

make use

of

either a special disc, or a special plate

Animated Scenic
In

general,

scenic

Effects
effects

are

imaged upon a suitable curtain, drop,
or scrim by the simple expedient of
placing a revolving transparent disc,
on which the particular effect is
painted, or photographed, before a
projection lens, much in the same
fashion that a slide is projected by a
stereoptican lantern. Indeed, many of
the commonly used effects are nothing
more than special, elaborate, lantern
slides so designed as to repeat themselves continuously tipon the screen.
The driving power for these effects
may be obtained from either a double-

placed before the disc in such a position that both elements are projected
at the same time.

In the case of rain the standard 18inch mica disc is used, the entire disc
being opaque with the exception of
the rain drops which are represented
by elongated clear portions of mica for
passing the light.

A

rain plate, consisting of two separate plates of either glass or mica, on
which have been printed closely spaced

opaque

then being
placed together and rotated at a slight
angle to form a zig-zag pattern, is then
placed in front of the rain disc to
lines,

the

plates

Each effect disc is provided with a
holding plate, the edges of which are
turned over to form a lip so that the
effect casing can be slid into a suitable
holding plate on the projector in the
same fashion that a colored gelatine
is placed in position in front of a
spotlamp.
These holding plates on the effect
casing are not rigidly fastened but can
be swiveled completely around to permit of the effect casing being rotated
when in position before the projector
condenser lenses. In this manner the
effect, as shown upon the screen, can
be made to sweep across it in any deeffects

require two elements,

one of which consists of a suitable
lantern slide or a metal stencil-mask
placed in the slide carrier of the projector.
Of such a type is the waving
flag effect wherein a lantern slide of
a flag is projected to the screen
through the slots of a spoked wheel
which revolves at a point between the

comprehensive article to appear
in the April issue of Projection
Engineering.
This story was
written by N. M. Simons and it
has to do with the uses of and
markets for Sound Amplifiers.

which

desired.

Some

presented as are outlined in a

disc

break up the drops and give the effect
of a shower.
A special disc is used in the case of
snow, this being of a firm, opaque
material in which have been punched
many small holes (representing the
snow flakes) closely spaced to simulate
either a heavy or light snowfall, as

sired direction.

projection of color effects.

projection of simple masks,
cut-outs and special lantern

3.

spring clock-work motor or an electric
motor, attached to the metal casing
which encloses the revolving disc for
purposes of projection and attachment
to the projector.
Mica is used in constructing the discs
because it has the advantages of light
weight
is
does not readily break
suitably transparent
and above all,
withstands a high degree of heat.

The wave
projection lens and slide.
motion is imparted to the flag by the
shadows of the wheel spokes sweeping
across the projected image on the
screen.

Rainbow and Lightning

Effects

Other examples of two-element

ef-

fects are the rainbow, aurora-borealis

and lightning effects. The first named
uses a stencil of a rainbow cut in a
metal mask which is then placed in
the slide-carrier for imaging on the
screen, and in front of the projection
lens is placed a prism box containing
optical prisms for imparting the
necessary rainbow colors to the image
on the screen.

two

Some effects are quite complicated
as to structure, a good illustration
being the moonlight water ripple (a
two-element effect using a ripple-box
and

metal

a

plates

mask).

Three

ripple

are used in this device, each
consisting of an opaque field

plate
across which fine water ripple lines
weave so as to overlap and form a

network.

These three plates are then caused
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move up and clown by means of a
clock-work motor, being thrown out of
step (120°) with each other by means
of three eccentric hubs on the motor
shaft
each ripple plate being joined
to its respective hub through a driving
arm.
to

;

There are any number of animated
scenic effects which can be devised,
but in general, all of them are operated in one of the ways described
above.
Scenic lantern slides, in combination
effect for imparting motion
to
certain areas contained in the
picture, are also commonly used. Thus,
in a slide of a camp-fire group, a flame
effect can be used to show a realistic
camp-fire with the flames leaping from
the logs or a mountain waterfall can
be shown with the water tumbling
over the brink of the fall to the bottom or still further, the water in the
pool at the base of the fall can be
made to swirl about.

with an

;

;

Indeed, by means of animated effects,
volcanoes can be set into action the
fury of the elements invoked
and
scenes can skip quickly from arctic to
tropics, from summer to winter
while
the patrons sit high and dry, in comfortable seats, with their goloshes and
umbrellas safely parked in the vestibule at home.
;

;

—

Color Effects
Color effects, as projected from a
special "spot booth" or from the projection room proper, are used in prologue work, special numbers, organ
solos and even in the showing of

motion pictures.

The

the screen, a peculiar blending and
fading in-and-out effect being obtained.
As used in connection with film title
work, this color effect serves as a prelude to the principal title and is operated in the following manner. A blank
leader, of a length consistent with the
period of time it is desired to show the
colored effect, is spliced between the
last reel of one subject and the first
reel of the next succeeding subject so
as to make a complete 2000 ft. reel.
The projectionist, taking a cue from
the end of the last reel as it passes
through the projector, is stationed at
the effect projector and when the cue is
received he gradually opens a pair of
vertical framing shutters which causes
the blending color effect to be seen on
the otherwise dark screen as if appearing from behind a pair of slowly opening draw curtains.
This effect is allowed to stand on
the picture screen while the blank
leader is being run through the projector and even after the title is projected onto the screen, the colored
effect then serving as an animated
field.
Just before the picture comes on,
the projectionist slowly closes the
framing shutters, thus making the
effect apparently disappear behind the
closing curtains, leaving the motion
pictures to follow closely on its heels.

By means of a special mask, provided for the purpose, the same effect
can be projected around the border of
the motion picture and left there until
that particular subject is finished or
else a new design may be dissolved
upon it to take its place, thus constantly changing the effect obtained.
;

By far the greatest number of original effects are obtained by the use of
simple masks, stencils and, in special

floods or spots.

instances,

Thus, a round, square, rectangular,
or any odd-shaped colored spot or flood
may be projected singly or in combination with one or more spot or floods
of special shape to obtain a blending
or dissolving color action on the stage.

When

the standard, double-optic
system type of effect projector is used,
two different colored beams, of any
desired shape, as for instance, square,
may be dissolved back and forth to
obtain other than those represented
by the gelatines used in the projectors.
Or a square flood may be placed around
the organ and the organist "headspotted" with either a clear or colored

round "spot."

Combinations in this
respect are quite numerous.
A very pretty effect, and one which
is often used in title and border work
while motion pictures are being shown,
is found in the use of special glass
design plates which are sharply imaged
on the screen (or around the picture
area) after which a special color wheel,
consisting of narrow widths of various
colored gelatines, is placed in front of
the projection lens so that the colors,
as they pass before the lens, are caused
to weave across the imaged design on

turn, to the effect casing).

This simple device was designed primarily for use "back-stage" where it is
particularly effective in that it can
readily cover a large area on a short
projection distance can be stripped of
its accessories and impressed into spotlamp duty when required.
;

Its adaptability to short focal length
lenses for covering large areas at lim-

ited distances really acts as a powerful
deterrent to its use in the projection

room where, because

of the greatly increased projection distance, long focal
length lenses are required. There are
no or-dinary means for rigidly supporting such lenses on this unit and,
indeed, even if there were, the device

would be quite cumbersome and difficult to handle with ease and rapidity.
Furthermore,

lantern slides.
It is here
that the ingenuity of the projectionist
finds its greatest field and many, indeed, have become quite proficient in
this work.

;

This work is unique and never becomes tiresome except for the physical
exertion required, since an illustrative
point in the current feature picture can
be made to serve as the subject.
Feature pictures, prologues, skits and
special acts may serve as the inspiration for projecting novel and original
effects.

To Spotlamp

Effect Projector

simplest form, an effect projector is nothing more than a spotlamp
to which have been added an extra conits

can

project

only

would require two such units
and two operators.
Modern practice in motion-picture
effects

theatres only served to accentuate the
inconveniences of such limitations and
it was early realized that for this service a special unit, particularly designed
to

meet the conditions

tres

was

essential

in picture thea-

for

proper effect

projection.
It is true that efforts were made,
and for that matter still are being
made, to apply the spotlamp effect pro-

to

room

projection

operation,

demonstration, wherein
rain drops appear of balloon proportions and snow flakes take on the appearance of a bombardment by snowballs, serves to convince the economical
aspirant of the futility of his efforts.

but

a

single

The spotlamp type
therefore,

of effect projector,

is definitely

limited to back-

stage service.

Stencils of flowers, ships, hearts,
vases, crosses, and many other objects
are legitimate prey for such effects and
are eagerly seized upon by projectionists in their quest for the novel and
original.
One man in St. Louis has
made a stencil of every conceivable
kind of flower, including a few that
possibly never grew another in Englewood, N. J., has a penchant for ships
and on the slightest provocation will
project a figure of a vessel of some
kind upon the titles of all marine films.

In

it

single effects so that the use of double

jector

Masks, Cut-outs, and Special Slides

principal control, in the case of
effects, consists
in changing the colors themselves, or
in changing the shape of the projected

simple colored lighting

densing lens for converging the light to
make it pass through an effect (attached to lens holder plate) and then
on to a projection lens (attached, in

BROADCASTER EQUIPS FOR
RECORDED PROGRAMS
programs have been
RECORDED
argued pro and con by the radio

and public
programs
cut into the profitable network broadcasting? Might it be used for suppleCould indementary broadcasting?
stations, advertisers,
alike.

Would

such

pendent stations better their reputations by using recorded sustaining pro-

grams? Would the public accept them?
Should not the expensive programs of
prepared
quality,
by the leading
sponsors, be recorded in permanent
form for supplementary and repeat
broadcasting?

The upshot of the matter is that
recorded programs are being recognized
as one of the greatest forces for more
and better presentations by the leading
sponsors. It is the boon of the small
station as well as the large.

—

:

:
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Mobile Recording
The Recording Technique

By

MOBILE

recording in sound
motion-picture work includes
newsreel applications and "location" jobs, which applies to
any part of a production not made in
the studio. The location may be on the
grounds of a Beverly Hills estate, at
the seashore, in the desert, or in any
other place appropriate to the action
of the photoplay. This article is concerned principally with the recording
technique of dramatic productions on
location.

In many ways out-of-the-studio recording taxes the ingenuity of the
sound technician to a greater extent
than stage work, just as the broadcaster meets problems in field work
that are not encountered in his own
building.
The hazards of temporary
connections, damage to equipment in
transit, extraneous noise, and the limitations of transportable equipment,
must all be faced. On the other hand,
acoustic conditions, barring noise interference, may be as good or better.

of Dramatic Productions on Location

Carl Dreher*

including
equipment,
(5) Camera
means for synchronous driving.
(6) Film magazines and accessories.

•

(7)

Intercommunicating telephones.

(8)

Connecting cables.

(9)

Power supply (inverted rotary

•(inverter or

motor generator storage
and control
;

batteries: dry batteries),

Mobile recording may
wax, but this is in the
special development and
tion here will be confined
on film.

be done on
nature of a
the descripto recording

Service Requirements
service requirements of each of

the main elements of a mobile recording system, as enumerated, will be discussed briefly. The truck, first, must
be large enough to hold the apparatus
and three or four operators. The 1%-

ton size shown in Fig. 1

is

adequate

for most purposes, but a 2-ton machine
affords more room and is usually pref-

Principal Elements

Speed, ability to traverse all
kinds of country, and easy riding qualities are all essential.
Speed is always
necessary in the movies, because of the
inordinate expense of production
quite an ordinary picture may run to
$10,000 a day on location. Ability to
get anywhere is equally essential, since
locations are not picked for accessibility alone
the truck may have to go
up mountains or into desert country
where the roads are merely paths in
the sand. It is expected to reach any
place where a passenger car with a
powerful motor and good chassis construction can penetrate. And the truck
must ride easily, for the protection of
its load of delicate equipment in transit.
When it gets to the location the
lenses, tubes, and connections must be
erable.

the studio the connections between the units are likely to be largely
in the form of standard electrical wiring in conduit.
On location a good
part of the connections is likely to run
through temporary cables laid on the
ground.
In the studio the recorder
may operate off the city power supply
on location a generator driven by a
prime mover is likely to be the source
of power.

In

A

single closed motor-truck is generally vised for the transportation of

the equipment.
Usually two motortrucks are utilized, one for supplying
power, the other for amplification and
recording.
In newsreel work all the
equipment is in one truck, but the principles of operation are the same in the

two cases.
While standardization in this field
is far from complete and there are
wide variations in the equipment con-

to mention only a few of the
components.
The microphones supplied with a mobile recording channel generally do
not differ from the condenser transmitters with associated amplifier encased in the same shell, which have
become standard in sound picture work
because of their low background noise,
intact,

ability

equipment.

The

1

;

to

work

(1)

l%-2

ton

Camera Equipment
Camera equipment for dramatic locawork is rarely carried in the sound
truck. The camera department usually
tion

has a truck of its own capable of carrying four cameras and the necessary
tripods,

dollies

size.

amplifier
(one or
(3) Recording
two) with associated control and measuring equipment.

t

Film recorder (one or two).

From

the March, 1930, issue of "Radio

News."
Director of Sound, R-K-O.

Fig. 1.

or

camera

trucks

(equipment for photographing with the
camera in motion) and other accessories.
In newsreel work, however, the
picture-taking equipment goes with the
sound truck. In either case the cameras are driven synchronously with the

Microphones, generally of the
condenser type with associated amplifiers (three to twelve).

*

and

recorder.

(2)

(4)

position,

is a tendency in the field to use tubes
with low power consumption, and sometimes it is expedient to split the stages.
For example, the microphone may
have two stages in its associated
amplifier, followed by three stages in a
portable, dry-battery operated amplifier of
the broadcast type, located
relatively near the pickup point, this
in turn feeding an output unit of one
or two stages in the truck close to the

outfit

Motor-truck,

any

recorders have been developed, and
most studios have only one type, so
perforce the same equipment is used in
fixed and movable installations. There
is more chance for variety in the amplifiers.
While the studio types, suitably mounted, are often utilized, there

sidered necessary for location recording by the various producers, the following list of master items covers the

average

in

The recordmobility during a take.
ing amplifier and the recorder proper
are also likely to be the same as in
the studio. Only a few models of film

R-K-O sound

truck.
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utmost importance. The massive type
of termination employed for microphone cables is shown on the left side
of

Fig.

2.

The

currents

passing

through such a connection are insignificant and would normally require
only the lightest kind of plug-and-socket

combination,

where

but

in

a

business

noise-free, perfectly tight, water-

proof connections are vital, it pays to
use only heavy contact equipment. The
insertion having been made, the connection is locked by means of a heavy
threaded ring. Note also the size of
the rubber-covered cables and the mechanical reinforcing where the cable
enters the plug.

Power Supply
The

Left to right: mixing panel,
battery box, amplifier rack

Fig. 2.

principal problem in mobile recording is the electrical power supply
for the equipment. This breaks down
into the following elements.
(1) Alternating-current

recorder by electric motors and associated control equipment.
Since picture and sound are usually photographed on separate films and combined in printing, marking facilities
must be included. Marking is accomplished electrically by fogging the
sound track and the edge of the picture film
a simpler expedient is to
slap a pair of hinged sticks together
near the microphone and within the
camera field, resulting in characteristic marks on the sound track which
are then matched with the picture
frame showing the sticks meeting in
the impact.
;

Sound trucks usually carry sis to
sixteen 1000-foot film magazines for recording, and of course means are provided for renewing the supply of unexthe
Both
film
constantly.
posed

interlocking
corders.
(2)

tubes
etc.

cameras

supply

for

and sound

re-

Filament supply for amplifier
and exposure lamps, marking,
(Usually 6-12 volt storage bat-

tery.)

(3) High voltage for polarizing condenser transmitters and for amplifier

plate supply.

,

The alternating voltage

usually
110/220 volts, 3 phase, 50/60 cycle.
The reason for the alternative frequencies is that most of the Western
picture studios are located in a section
of Los Angeles where the municipal
power supply is 50 cycles, and they
usually prefer to use the same cyclage for studio and location work, so
that all the recorders may be interis

sound and camera departments must
develop test strips of film on the spot,
to ascertain exposure conditions, position and density of sound track, etc.
This is accomplished by means of a

light-tight box large enough to hold
in the bottom a jar of developer, a jar
of water, and a jar of fixing solution.
film magazine mounts on top over a
trapdoor which permits access for filling the jars. One side of the box is
black cloth with two sleeves in which
An
the operator inserts his arms.
elastic band within each sleeve makes

A

the joint light-tight. The exposed strip
is pulled down out of the magazine,
passed through the developer for an
appropriate time, washed, immersed in
the Hypo jar for fixing, washed again,
and removed for drying and inspection.
For developing very small quantities
of film where the photo-chemical elements are not critical, such a box is
the equivalent of a dark room.

Not much need be said about intercommunicating telephones, which in
general do not differ from the headsets
and breast transmitters familiar in
broadcast or picture studio practice.
Cables and plugs, however, are of the

Fig.

3.

Interior

of

truck.

R-K-O sound

Fig. 4.

Interior

of

Paramount

sound truck.
changeable.
The a-c. generator is
often not coupled directly to a prime
mover, because of the difficulty of
maintaining the close speed regulation
necessary.
Instead, there may be a
separate power truck in which a gasoline motor drives a d-c. generator
which supplies power to a d-c.-a-c.
motor generator, or inverted rotary
converter, with appropriate voltage
regulators, speed regulating, controlling, and metering equipment.
The
trouble' with this combination is that
noise from the gasoline engine may
interfere
with
recording
nearby.
Hence a 32-volt storage battery is frequently utilized to supply power for
a d-c.-a-c. motor generator set, the
motor of which is a 32-volt d-c. machine.
This arrangement is relatively
quiet and in the open air may be used
a few hundred feet or less from the
pickup point. The storage battery is
charged during the night or when
shooting is not in progress by a gasoline-driven charging generator, or, if
an electric power supply is available,
through a resistance or rectifiers. In
newsreel work, for example, the truck
is generally stored in a garage overnight, and both d-c. and a-c. chargers
are included in the equipment, so that
it is only necessary to connect a cable
to the power supply.
On location,
however, the company may be working far from any electric power supply, and hence the ultimate source of
power must be a prime mover. This
may be the automotive engine itself,
equipped with a power take-off on the
transmission of the truck. Of course
charging facilities include provision
for the storage batteries used to supply filament power.

The power units employed in vehicular sound-picture recording are quite
large, because of the need for constancy under varying conditions. Storage batteries for filament supply are
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usually of the 100-150 A.H. size. The
gasoline motor for a large location
truck's d-c. and a-c. power supply may
rate 10-20 h.p., the charging generator
about 1 kw., and the alternator may be
about 2 kva., even though the total of
the ratings of the camera and recorder
motors which it supplies is not over
0.5 kva.
Such motors run about 1/20
horsepower for a camera motor and
1/10 horsepower for a recorder motor.

motors or by special circuits of the
type described by H. M. Stoller in
"Synchronization and Speed Control of
Synchronized Sound Pictures," Trams.
The fre8.M.P.E., Vol. XII, No. 35.
quency of the driving source is checked
by a frequency meter, and it is also
well to guard against large deviations
in either recorder or camera speed by
checking the footage of each take
against the time, and checking the recorder against the camera on some
Both instruments are supplied
takes.
with footage counters, so this is not a

Plate and condenser
transmitter
polarizing
voltages
are most conveniently derived from dry batteries,
although sometimes a small motor

difficult operation.

generator

tion of such expedient, electrical, op-

set,

properly

filtered, is

em-

ployed, and small storage batteries
with a few ampere-hours capacity are
also in use.

Actual Operation
The actual operation of a sound
truck on location is like driving an
automobile in traffic there are some
general principles but no two situations are alike and one can never

—

afford to fall asleep.
The principal
additional problems are noise (including wind) and testing remote from a
laboratory. As far as noise goes, the
a-c. power truck itself is a possible
source, and it must be so placed that it
does not interfere. Distance, of course,
is usually the best cure, and it is sometimes necessary to get as far as 700
feet away.
Usually there are also
large power trucks for lights which
may disturb the recording. Some of
these machines run from high-tension
lines, the motors being 2200 volts a-c,

The

and mechanical, is what makes
Of
a successful location recordist.
course he requires the usual electrical
and optical testing equipment, such as
an audio oscillator, meters, a photometer, etc., but as most of these instruments are readily portable there is no
reason why they should not be availFinally, spare
able on location jobs.
parts, and plenty of them, are needed.

The greater the distance from the base
of supplies, the more spare parts
should be provided. In the case of an
important picture in a remote location,
two recording channels are practically

^/4Xy
AMPLIFIER

RECORDER

4*\

-

1
1

MICROPHONES

and although they may develop sevhundred kilowatts of power, they

eral

are less likely to interfere with recording than smaller gasoline operated
units.
But the worst obstacle in outVarious
door recording is wind.

microphone shields and protectors
have been developed, but none are better than palliatives.
They reduce the
wind noise at the expense of highfrequency pickup. It depends on the
nature of the action, the voices of the
actors, whether the production is on
schedule or behind, and on other such
factors, as to whether in the judgment of the director and the sound
engineer shooting should continue or
not.
If the pickup is an easy one and
the job must be completed quickly, it
may be advisable to shoot sound during a moderate wind. If the situation
is less urgent, and the time may be
filled in by silent shots, it may be better to postpone recording until conditions are more favorable. Incidentally,
even if the scene requires wind it is
usually better to shoot under quiet
conditions and then to dub in wind
noises artificially in the exact volume
and tempo required. Actual wind is
much less obliging in these characteristics than a "sound-effects man" turning the crank of a wind machine.

As

in studio recording, the

camera

runs synchronously with the recorder
at 90 feet a minute, corresponding to
24 pictures a second, and the two machines are interlocked by synchronous

POWER %
'-

SUPPLY

'40>
Diagram

Fig. 5.

////

of recording

ap-

paratus.

the producer stands to lose
almost the price of a recording channel
if he does not recognize this.
essential

;

Conclusion
Recording at the studio over wire
lines from a remote point has been
successfully attempted, but it is too
complicated to be practical under
normal conditions. The time lost in
communication, the lack of immediate
contact between all the sound and picture technicians involved, and the difficulty of maintaining synchronism except where a common power supply
happens to be available, are adverse

may

be cases, however,
where sending sound by wire or radio
telephone to a producer or supervisor
at the studio may prove to be a useful
expedient in production.

factors.

There

men in to the studio by
airplane or automobile to get the reports.
A portable reproducing outfit
at the location is a highly useful implement in this connection.
studio, or send

GRANDEUR AT ROXY THEATRE
WILLIAM E. WADDELL, motion-picture
ciated with

skillful utiliza-

tical

v

ties of location work is that the company on location must either rely on
criticism of the rushes by others at the

The director, camera man, and sound
recordist on a production are guided
largely by the daily "rushes," which
are returned from the laboratory as
soon as possible. One of the difficul-

engineer

asso-

Fox Movietone,
has witnessed much of change
and improvement

in the talking-picture
art since, nearly twenty years ago, he

produced the

first

Edison "talkies."

The recent introduction of Grandeur
film by the Fox Film Corporation
created quite a sensation in movingpicture circles, and the showings also

immediately caught the fancy of the
movie patrons, who have been loud in
their praise of the innovation.

The

first

showing of Grandeur was

given at the Gaiety Theatre, New
York, in September last.
The Roxy
Theatre, New York, is now equipped
for the showing of Grandeur.

Grandeur

film is twice the standard
the ordinary being thirty-five
millimeters wide, one-tenth of an inch
off for the sound track. With the film
becoming smaller (due to the provision
for sound track), while at the same
time theatres everywhere are being
made larger, the use of the former
regulation size of film has left much
to be desired in the way of preserving
familiar proportions.
size

;

Grandeur film restores the natural
oblong vision effect, and gives the
performer the needed elbow room.
Grandeur being twice the width of
standard permits of groups of performers being shown life-size.
There is
also the advantage that one-fourth inch
may be allowed for the sound track
in place of the standard one-tenth inch.
This makes higher quality possible and
a satisfactory volume of sound may be
produced with less amplification.

"ELECTRIC ORGAN" HAS OSCIL-

LATORS TO PRODUCE NOTES

THE

property of a vacuum tube
to oscillate at audio frequencies
is used in an "electric organ,"
which was used in a program
through
recently.
The instru-

KDKA

ment, invented by R. C. Hitchcock, was
played by Charles Heinroth.
It consists, essentially, of a bank of
tubes which can be caused to oscillate
at various frequencies, thus producing
various notes and chords. These oscillations are fed to the first stage of a
powerful audio amplifier and reproduced by means of a dynamic speaker
mounted on a large baffle.
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What
An

the Motion Picture Means
to the World

Address

By

Will H. Hays, President Motion Picture Producers

And

ONE

stands on a high mountain
and sees long lines of men and
women and children moving
They come
slowly forward.
They are rosy
from everywhere.
cheeked girls from the farms and their
paler faced sisters from the cities
whose feet ache from long hours of

bargain

behind

standing

counters.

There are plow boys and sons of millionaires and boys with the sallow
There are
cheeks of the tenements.
old women with hands reddened and
coarsened by work and with eyes grown
There are
listless with long waiting.
old

men who hobble on crooked

sticks

and children with the flash of the sun's
gold in their hair and the happy
laughter of innocence in their voices.
There are the schoolboy and the savant
and man of no learning at all. There
are men and women of every race and
of every tongue moving slowly forward
seeking something seeking, searching,
yearning, asking for a place to dream.
All about them is the roar of the cities,
the confused jangling noises of life
that is hurried, rushed, propelled forward at a breathless speed. Every
minute of every hour of every day

—

they come. Millions of them stop and
over and above them and in front of

them attracting them on, offering that
which they desire, are billions of
flickering shadows.

The motion picture, who shall estimate its importance? Who shall at-

SOCIETY OF MOTION PICTURE
ENGINEERS TO MEET IN WASHINGTON,

THE

MAY

5-8

Distributors

Of America

tempt to say what it means to the
world? The motion picture within the
thirty years of its existence has become a necessity. In thousands of
homes throughout this country the
question is not "Shall we go to the
movies?" It is. "To which movie shall
we go?" The whole story of the motion picture is

most fascinating.

No

written for the screen is
as dramatic as the story of the screen
itself.
In one of our great cities
recently there was a theatre strike.
The theatres were closed. For two
nights a million people milled about
the streets bereft of entertainment.
The city authorities sent word that
story ever

the theatres would have to re-open. It
was necessary for the well-being of
the city that a place of amusement
and relaxation be provided for that
And so the theatres
vast citizenry.
were opened.

Hollywood where most of the picare made is an international

tures

enterprise.

•

Producers, actors, writers

have their eyes on the world when
There is an
they make pictures.
earnest effort to consider the national
feelings of other countries and to
present the citizens of one country in
such a sympathetic light that all other

nations will be friendly with them.
The producers are eager to aid in the
world movement for peace. They are

the sound picture is the standard picThe sound technician is
ture today.
now regarded as an integral part of the
industry rather than an outsider."

Society of Motion Picture

Engineers will hold its Spring
convention at the Wardman
Park Hotel, Washington, D. C,
May 5-8, according to the announcement of the Board of Governors.

The various committees of the society
are already at work preparing a wellrounded program of papers and entertainment for the convention, and it is
expected that this convention will be
the most constructive and valuable yet
held by the society.
"While it is quite likely that details
of sound picture production will receive
a large share of treatment," reports J.

W. Coffman, chairman

of Papers

Com-

mittee, "the Society recognizes the fact
that the industry is now well stabilized

in sound picture production and that

as eager too, of course, to make pictures which will please everyone at

home. Obviously, it is difficult in a
country where there is wide divergence
of opinion upon religion, politics, art
to please everyone with every picture.
The industry is glad, however, to have
expressions of opinion from all pos-

may more nearly
please everyone and it will conscientiously analyze and, if possible,
make use of every constructive suggestion and criticism.
sible sources that it

Since the advent of talking pictures
of the industry's own
care of its standards and quality, interest in screen entertainment has
grown enormously. Last year's attendance increased fifteen million per week
in this country alone. "Music hath its
charms," indeed, as producers now
know. Dialogue has made possible the
use of a great field of plays and
books which formerly had no screen
value.
The present is great but the
future of motion pictures is greater.
In this hour of salute to motion pictures, the industry takes the opportunity to extend its felicitations to our
many friends and to the Westinghouse
Company and to assure you that we
are seeking to the best of our ability
to serve the great entertainment loving
public with pictures of the highest
quality of artistry and beauty.

and by reason

no new hazard.

They perhaps merely

represent the operation of the law of
averages, compensating for a period of
years when the hazard was ever

present but during which few serious

FILM FIRES OF

THE

nitrocellulose

1929*

motion picture theatre

fire

in Paisley, Scotland, on the last

day of 1929, in which seventytwo or more lives were lost,
completes a most tragic record of death
and destruction chargeable to nitrocellulose film during the year.

If

we

may

judge from the newspaper reports
it was simply another case of improper
arrangements for film projection, inadequate exits, and panic.
Starting with the Cleveland Clinic
May, there has been a veritable
epidemic of serious fires involving
fire in

nitrocellulose film.
*

N.F.P.A. Quarterly.

These

film

fires

happened

to

occur.

fires

reflect

No new

lesson

is

involved.

Nitro-

an extrahazardous
material.
This hazard can be amply
safeguarded by the application of the
safety measures long recommended by
cellulose

film

is

the National Fire Protection Association and all fire prevention authorities.
A safe substitute, cellulose acetate
film, is available for use wherever the
complete safeguarding of the nitrate
film is not practicable. Is it too much
to hope that the tragic record of 1929
will shock the public into a full realization of the hazard of nitrocellulose
film, with resultant application of the
necessary fire-safety measures?
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Talkie Dominance a Tribute to Hollywood's Creative Minds
By William he Baron

STARTLING

changes are destined

come to the screen during the
next few years changes which

to

—

will include such revolutionary
features as super-sized, stereoscopic,
all-color talking and musical pictures.

Although the early hectic days of
talkie-making are over, progress and
Radio
improvement will not cease.
Pictures'
recent acquisition of the
Spoor-Berggren wide-film process will
bring to the theatres of the world the
result of years of laboratory experiments made at a cost of millions of
dollars. It will not be long before our
of talking-picture
entire conception
exhibition will change. The screen will
have a new and thrilling enlargement.
Flexibility of thought, the ability of
the mind to adapt itself to new conditions, has been responsible for the
rise of the talkie
the world's most
popular form of entertainment.

—

A

moment's

consideration

of

the

multitude of new problems created by
sound will bring appreciation of the
versatility required to lift talking pictures to their present high standard.

Directors and writers have been confronted with a maze of new problems.
It is a tribute to them, as well as to
the players, that the audible films of
today are dominating the entertain*

Vice-President in charge of production

of Radio Pictures.

Change

country and sweep-

These are problems faced by every

ing throughout the entire world.
Some of the industry's best known
directors and writers of the silent era
have become outstanding successes in
the field of talking pictures. In order
to accomplish this it was necessary for
them to change their entire conception
Pantomine no
of screen technique.
longer sufficed audible films require a
judicious use of action, voice, sound
and music. Instead of appealing only
to the eye of the spectator, the modern
director and writer must present his
story to the eye and ear.

director of today. By the same token,
writers have adapted themselves to a
new medium of expression. Given a
miraculous scientific device which recreates living voices and sounds on a
hitherto mute screen, it has devolved
upon them to utilize it to depict drama,
comedy, sorrow, happiness, romance,
adventure and the many other elements
which enter into the creation of screen

ment

field in this

;

Entirely

New Problems

When Luther Reed

directed

He worked

films.

with composers
musical director

in close collaboration

and
and

lyricists,

Charles

J.

Ross,

RCA

sound reproducing equipment.

The high-lights of the announcement,
which are of particular interest to exhibitors, were that the corporation
would confine its activities to the distribution of three types of sound reproducing equipment
that the price
heretofore established for equipment
for theatres up to 500 seating capacity,
would be the same for theatres having
a capacity up to 1,000 seats and that
the exhibitor will have the right to
;

cancel, at his option, the obligation to

receive and pay for service after the
first

two years.

Prior to this time,

RCA

Photophone

the

symphony
and with the

his

orchestra, the choristers,

who trained the scores
conferred with sound experts and with them solved many problems of recording dialogue, music and
sound effects simultaneously. When he
selected players, he had to choose those
who could speak lines properly, sing

dance instructor

He

of girls.

and

in

some

cases,

perform specialty

dances.

in R.C.A.

vice-president,
Photophone announced recently
a radical change of policy in
connection with the distribution of its

"Rio

Rita" and "Hit the Deck" he was confronted with numerous problems which
never existed in the days of silent

Such writers as James
Jane Murfin, Wallace
Smith, Hugh Herbert and John Russell
have recognized the possibilities of
sound and are making the fullest use
of it in Radio Pictures.
Stage technicians and artists found
a new avenue of enterprise opened to
them. Because music and song play
such an important part in modern films,

entertainment.

A. Creelman, Jr.,

like Victor Baravalle, R-K-0
musical director, Harry Tierney, com-

artists

Anne Caldwell, librettist and
Pearl Eaton, dance director, have become more valuable to their studio.
poser,

writers, directors, muand the other creative minds
behind the scenes have not been the
only ones who found it necessary to
make an adjustment. Film players,

Of

course,

sicians

the

trained

in

screen,

have

school

taken

of the silent
cognizance of

sound.

Photophone Policy

Three Types of Equipment

THROUGH
executive

*

to

be Distributed

sound

reproducing
equipment
for
theatres above 500 seating capacity and
up to 1,000 seats, had been nearly
double the cost of the model known as
Type G, which was designed for
theatres having the smaller seating
capacity.

The three types of equipment to be
distributed in accordance with the provisions of the new policy, have been
given three classifications, Type B for

—

theatres above 2,000 seating capacity;
Type C for theatres between 1,000 and
2,000 capacity and Small Theatre Type
for
theatres
up to 1,000 seating
capacity. In the small theatre models
the exhibitor may choose between
battery or motor generator operation.

expansion," said Mr.
discussing the corporation's

unprecedented
Ross,

new

in

policy.

"Activities in that direc-

have been under way ever since
and already the results obtained have
tion

The reexceeded expectations.
sponse that immediately followed the
introduction of the Type G equipment
brought about the decision to fix the

far

price for all equipment for theatres up
to 1,000 seating capacity at the figure

Type G equipment,
which was designed for theatres of 500
seats and under. This marked reduction in price to the larger of the two
classes of theatres, was determined

established for the

upon after many conferences as was

"A few weeks ago announcement was
made that RCA Photophone, Inc., pro-

the decision to give the exhibitor the
right to cancel the provision in the

posed to embark upon a campaign of

(Concluded on page 28)
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Trade-Marks
Their Character and Protection

By

THERE
that

should

is 110

a

longer any question
business

prosperous

have some distinctive
or symbol a trade-mark
which will identify the products of
the business, and when wisely em-

word

ployed

in

—

advertisements

and

pam-

phlets, will foster their sale.
In many
large business enterprises today trademarks have been conspicuous factors
in the expansion of the business and
the increase of sales. Every once in
a while you read of large sums being
paid for "The good-will of the business including the Trade-Mark." Frequently the trade-mark is the most
valuable asset in a business.
Such
notable
trade-marks
as
"B V D,"
"KODAK," "COCA-COLA" are valued
by their owners at princely sums of
money, and are undoubtedly the most
important asset in the business in

which they are used
one cannot
imagine carrying on the business with;

out the trade-mark.
In the business of merchants and
importers trade-marks have played a
conspicuous part in the commercial
development of the enterprises they
serve.
A trade-mark grows with the
business, and, gaining celebrity with
the passing years, places the business
on a firm foundation which spasmodic
business depressions will not be able
to seriously affect.
In times of stress
and meagre profits the business whose
trade-mark is a familiar sight to the
public and the trade, will always enjoy some volume of business while the
manufacturers or merchants who have
not adopted a trade-mark to identify
their goods are in a far less fortunate
position.

Sooner or later every expanding
business invokes the aid of advertising in one form or another.
It is
here where a trade-mark is almost indispensable since the article should be
impressed
upon
the
public
mind
through some definite symbol, or some
expressive term which will impress itself indelibly upon the public mind.

The trade-mark must be

sufficiently

striking to linger in the memory of
the purchaser if the advertising is to
serve its purpose.
This involves a discussion of the
selection of appropriate trade-marks.
Trade-marks are not only for experts,
but for the public in general, which
includes "the ignorant, the unthinking
and the credulous, who in making purchases do not stop to analyze but are
governed by appearances and general
impressions."
In the selection of a
trade-mark of character, the habits
and the intelligence of the purchasers
should be considered. Thus, different
*

Patent and Trade-Marh Attorneys

York.

New

Richards

&

Geier*

circumstances should govern the adoption of a trade-mark for a product intended primarily for children, and an
article destined for the adult trade.
Particular care should be exercised

by merchants and manufacturers who
export, or import their wares.
The
trade-mark must be one that will easily
be retained in the memory of the citizen of the country where the goods
are sold.
Thus, a manufacturer or
merchant located in Germany who
sells a market in the United States
and other English speaking countries,
should not select a trade-mark which
could not be readily pronounced or
remembered by those who speak
English.
Then again, a complicated

Anglo-Saxon word trade-mark would
be ill-chosen for the Spanish speaking
countries
of
Central
and
South
America, where a more simple but
expressive word or symbol would best
serve.

The proper protection of valuable
trade-marks by registration is a subject which even in these enlightened
days does not receive the attention
consideration it deserves.
A
trade-mark, as soon as adopted and
used, should be properly safeguarded
by registration the cost of which is
about Two to Five Dollars per year,
when apportioned over the full time
of registration. A trade-mark that has
been registered may be marked with
a notation to that effect, and this has
a deterrent action on competitors who
have a habit of simulating trademarks.
Any reputable manufacturer
would hesitate to adopt a trade-

and

;

mark which is identical with, or confusingly similar to a mark preempted
by reason of its registration by anThere are numerous
other party.
benefits accruing from registrations of
trade-marks under our Federal Law.
Registration in the U. S. Patent Office enables the
owner of the trademark to sue infringers in the United
States Courts.
The registration of a
trade-mark at Washington makes a
public record of the owner's claimed
rights, and serves to guide others who,
in quest of a trade-mark, search the
records at Washington. In a suit for
infringement of a trade-mark registered under the Trade Mark Act of
1905, registration in the Patent Office
at Washington is accepted by the Court
as prima facie evidence of ownership
of the mark. In the event a trade-mark
suit is successful, the Federal Court is
empowered to grant an accounting of
the infringers profits to be paid to the
owner of the trade-mark, together with
the damages sustained by reason of the
Furthermore, registrainfringement.
tion of a trade-mark in the United
States is a prerequisite in many

countries, when an American merchant
or firm seeks registration of its trade-

mark abroad.
This leads to a discussion of the
protection of trade-marks abroad. In
a great many countries outside the
United States, the first one to register
a trade-mark is regarded as the owner
thereof. In many instances the failure
of manufacturers or merchants to register their trade-mark under the laws
of a particular country has resulted in
the appropriation and registration of
the mark by some agent or trade-mark
pirate who has then demanded substantial sums from the owner of the mark
before they would return the same.
Since in many countries the registrant
of the mark may prevent the entry of
goods bearing the same mark, some
agreement with the trade-mark pirate
is necessary.
In a number of cases the
trade-marks of American manufacturers have been registered in Central
and South American countries by the
agent of the manufacturer, thus making the agent the owner of the mark,
and placing him in a position to perpetuate his agency, as well as compelling the American manufacturer to
agree to his terms.
For this reason
American manufacturers, or those of
other countries, should without delay
register their trade-marks in all countries to which their trade extends, or
where it is likely to extend.

A

trade-mark may be a word, sign,
or combination of these ele-

emblem
ments.

It

must be

distinctive,

and

either by itself, or by association and
use, indicate the origin or ownership
of the goods to which it is attached,
so that it will perform its function of
distinguishing the owners goods from
those of other persons.
trade-mark
is an asset
an integral part of the
good-will of the business. Trade-marks
are intended to be attached to articles
of merchandise and their special function is to indicate origin or ownership
of the goods to which they are applied.
The use of a trade-mark does not
necessarily imply that the articles upon

—

A

which it is used are manufactured by
the owner of the mark. It may be that
they are manufactured for him, or that
he controls their production what is
necessary is the actual sale of articles
by the owner, accompanied by labels,
tags or other suitable specimens showing the trade-mark. It is clear, therefore, that a jobber, wholesaler or retailer may be the owner of a trade-

—

mark.

An example

will illustrate

our

very often a wholesale dealer in
garments does not manufacture himself.
A contractor performs the service
The wholesaler, however,
for him.
applies his own trade-mark to the
garments and sells them to the
point

;
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trade.

His

trade-mark

is

accepted

of their source,
proentitled
to
retailer
tection.
may adopt a
trade-mark and attach it to all goods
The circumstance that
sold by him.
the goods also bear the trade-mark of

the indication
and as such is

as

A

the manufacturer would not affect the
retailer's right to apply his trade-mark
thereto.
All trade-marks must be attached in
some way to the goods, or the conThe manner in
tainers of the goods.

which

trade-mark

applied
the
or
or
affixed
to
the
goods,
immaterial.
is
containers
thereof
They may be printed, impressed,
moulded, cast or otherwise applied
they
to
the
goods
or
may be
affixed to the goods or the packages
containing the goods by means of a
label, plate, tag or other suitable device.
The mode of application of a
trade-mark will always be governed
by the particular commodity involved.
A trade-mark may be directly impressed upon soap, but it could not be
a

is

actual use confers a
trade-mark,
if
the
mark upon it
the

right

to
article

such
with

has actually
a vendable article in the
market, with the intention of the
proprietor to continue its production
and sale. The use of a trade-mark on
letter-heads, pamphlets and stationery
would not create any trade-mark
rights under the laws of the United
States, since letter-heads, etc., do not
accompany the trade-mark in inter-

become

state commerce.
The basis of a trade-mark right in
the United States is priority of adoption and actual use in trade. The first

one to use a given trade-mark upon a
particular class of goods acquires the
prior and exclusive right upon that
general class of goods
however, another person may apply the same trademark to an unrelated and different
The use of a
class of merchandise.
;

trade-mark would be
produced upon a label which would

trade-mark must be bona fide, and not
merely for the purpose of coming within the letter of the trade-mark law. On
the other hand, a trade-mark right is
not lost through non-use due to fire,
war or other causes which do not
imply an intention to abandon the
mark. To establish abandonment of a

be attached to the bottle containing
the tonic. In some instances the trademark may be applied by means of
aecaleomania transfer signs. All that
tne law requires is that the trade-mark
accompany the goods in commerce
how it accompanies the goods is
immaterial.
To entitle a trade-mark owner to
Federal registration the actual use of
the trade-mark in interstate commerce
is
necessary.
Mere adoption of a
trade-mark, with intent to use it in
the future, will not create any trademark right until the mark is actually
used. It is not necessary that the mark
should have been used for any definite
or considerable time, and a single

trade-mark, there must be an actual
intention permanently to give up the
in the absence of
use of the mark
such intention, mere non-use though
for a considerable period, will not
amount to abandonment, nor destroy
rights acquired in the mark.
Perhaps it would be well to add a
few words as to the procedure to be
involved when a merchant or manufacturer adopts a trade-mark.
After
the manufacturer or merchant has
selected the mark it would be well to
consult some competent Patent and
Trade-Mark Attorney, and authorize
him to make a search in the U. S.
Patent office to ascertain whether anyone else has registered the same trade-

directly impressed

hair

tonic.

In

upon a

the

liquid,

i.

e.,

case the
printed or re-

latter

—

RADIO TALKIES—THE NEXT STEP

DUE

to the modest amount of
detail obtained with present

television methods, it seems
certain that radio television
will be accompanied by synchronized
voice or music, thereby obtaining what
may be termed "radio talkies." The

accompaniment
must go far towards preventing the
audience from concentrating on the
pictures themselves, and also in ex-

relatively perfect sound

plaining the action so as to make the
story more enjoyable.
At least such is the opinion of J. E.
Smith, President of the National Radio
Institute of Washington, D. C. "It is
relatively simple," states Mr. Smith,
The sound
"to provide radio talkies.
accompaniment may be transmitted
over any broadcasting station, while

;

the radiovision signals may be transmitted by a television transmitter.
Working from actual subjects or again
from sound pictures, the picture signals are transmitted on the radiovision
short waves, and the sound signals on
broadcast waves. At the receiving end,
a standard broadcast receiver tunes in
the sound accompaniment, while a

short-wave receiver and radiovisor
handle the pictures.
"But for the ingenious combination
of sound and picture signals, I do not

programs
radiovision
that
would have much entertainment value,

believe

once the
satisfied.

first

curiosity of the public is

However, as radio

talkies,

the attraction is certain to last until
such time as a better radiovision
technique is forthcoming."

mark, or a close or similar trade-mark
This
for the same class of goods.
should be done before the owner incurs
any expense in connection with the
production of labels, advertising, etc.
There have been too many instances

where manufacturers or merchants
have spent thousands of dollars upon
labels and advertising a mark, only to
find that someone else had already
same for similar
the
registered
goods. If the trade-mark search does
not disclose any prior registrations,
then the trade-mark application should
be proceeded with and some labels
should be made up. Some goods should
be sold in interstate commerce, accompanied by labels and the trade-mark
application should be filed and prosecuted with a view to securing its
ultimate grant at the earliest possible
The Trade-Mark Law is such
time.
that the final grant of a trade-mark
usually takes from four to eight
months from the time that the
application is filed in the Patent
The procedure is somewhat
Office.
complicated by the machinery set
up by the Law, which requires
the Examiners in the Patent Office to
closely examine trade-mark applications and reject the same where they
are not in proper form, or where the
same trade-mark has been registered

by

Even
someone else previously.
Examiner passes the appliallowable it must first be

after the
cation as

published in the Official Gazette of the
United States Patent Office, and a
period of thirty days must elapse from
such publication before the trade-mark
This
grant.
is prepared for final
thirty day period, from the time of
publication, is for the purpose of permitting competitors and other interested parties to file protests or oppositions, if they feel they have any
ground to do so.

200-KILOWATTS
200 kilowatts of power was first put
on the air for broadcast purposes
Sunday morning, March 9, at 4 o'clock
E. S. T. by WGT, the General Electric
Company station at Schenectady, N. Y.
license
special
under
Operation
has been authorized by the
Federal Radio Commission.
The transmitter employs a 200-kilowatt linear power amplifier, incorporating in a push-pull circuit, six-superpower radiotrons which are conservatively rated at 100 kilowatts each.
The high power station uses a vertical cage antenna and radial counterpoise. Antenna current is 92 amperes.
Frequency control is maintained by
piezo-electric crystal. W2XAG operates
on 790 kilocycles or wavelength of

W2XAG

379.5 meters.
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CHANGE IN RCA PHOTOPHONE

A FILM FIRE AT SEA

POLICY

Jac. R.

WAS a passenger on the S.S. Duilio

(Concluded from page 25)
contract pertaining to service.
Now,
upon sixty days notice, after two years,
the exhibitor may exercise his option
to annul the service clause in the

"In the three classes of equipment
henceforth to be distributed by RCA
Photophone, Inc., exclusive, of course,
of the new portable machine that has
just been introduced, we cover any
type of theatre and any seating

Because of existing condue to the fact that the majority of the first and second-run
theatres in the country have been
wired, it will be our purpose to concentrate our activities upon the discapacity.

ditions,

tribution of the small theatre equip-

ment.

Nearly 200 models of that type
have been contracted for and shipped
exhibitors

within the past thirty

and with the release of the
announcement that 1,000-seat houses
may acquire that equipment at the
days

price

the

house

has been
paying, we view the future with keen
anticipation.
We are prepared, however, to meet any emergency, for we
have determined to take our rightful
place at the head of the procession of
reliable sound equipment distributors.
And it seems to me that the provisions
incorporated in RCA Photophone's new
500-seat

warrant the issuance of that
pronouncement. We firmly believe in
the corporation's product and in arrivpolicy,

ing at the provisions in the new policy,
gave careful consideration to the needs
of the exhibitor."

A
R. C. A.

PHOTOPHONE

of the research deEMPLOYEES
partment of
tion of

the Radio CorporaAmerica have been trans-

ferred to various subsidiary
companies. A number of the men have
gone to the engineering department of
RCA Victor at Camden, some to the
engineering products division of the

department of

sales

New

RCA Victor in
NBC and RCA

York, others to the

Communications

RCA

and

still

others

to

Photophone, Inc.

The Photophone company has organized a research group in its engineering
department, a number of the employees
of the research department of

RCA

being transferred for this purpose. The
work is being directed by Julius Weinberger, formerly engineer-in-charge of
the RCA research department.
The

group

consists of Messrs. Korman,
Kreuzer, Malter, Maurer and Olson,
with Miss Beatrice Schrag as secretary.
This group will carry on advanced research in all of the fields in which

RCA

Photophone is interested, parsound motion picture recording and reproduction.
ticularly in

the
Italiana
of

Navagazione

Generale

Line, which arrived in
New York port on Saturday,
March 17, 1928.

I

On Wednesday

contract.

to

f

Manheimer

night,

March

14th, at

about 11 p. m., near the end of the
showing of a moving picture in the
music salon on the forward upper deck,
a fire broke out in the picture booth.
The booth was located under the bridge
on the forward part of the same deck.
From what I could learn the Are was
started by the film in the machine
igniting at the aperture plate.
In a very short time the entire interior of the booth was aflame, being
constructed entirely of wood, and one
of the operators was badly burned
about the face and hands. There were
about three of the crew on duty, and
while the officers on the bridge must
have known of the fire, since they were
directly over it, no fire signal was
given, in order. I believe, not to alarm
the

passengers,

many

of

whom had

retired for the night.

When

broke out I believe the
operator in the booth tried to use a
fire

the

fire

extinguisher, which

was

of a

low

wide-can type of presumably Italian
make, but this did not operate. One
of the other passengers called my attention to the fire and I ran forward and
saw three of the crew trying to unravel
and untwist a 50-ft. line of 2-inch hose
which was previously in a cabinet
having a glass door and which was
coiled up, but without a reel. In their
attempt to hurriedly unsnake the hose
they pulled the inside out of it first,
with the result that the entire hose
was twisted and they could not get
water through it. I helped them try
to unravel the hose, but very little
progress was made, so I ran to the
other side of the ship, broke the glass
on a cabinet and rolled out the hose I
found there by laying it on the floor
and unrolling it as one would a carpet.
I finally connected the hose to the hose
bib on the stand-pipe and had water up
to the picture booth before the crew
on the other side of the ship were able
to disentangle their hose.
The fire reached what I thought to
be tremendous proportions, as the
entire booth was aflame and the six
reels of film probably added to the
combustion to such an extent that it
broke the %-inch plate glass storm
window directlv in front of the booth
on the lower bridge. At this time there
was a 60-mile gale blowing, it being
one of the stormiest nights we had at
sea, and the fanning effect of this gale
probably aggravated the fire.
Through the presence of mind of one
of the other passengers the transom
through which the pictures were being
projected to the music salon was closed
by someone getting up on a chair and
pushing the transom shut, which probably averted a panic as well as serious
rN.F.P.A. Quarterly.

damage to the ballroom and probably
the rest of the ship.
The fire was finally extinguished.
In order to discount the seriousness of
the fire, the crew replaced the damaged
machine with another machine which
they had taken out of the Second
Cabin, and were ready to show pictures
the following night, except that the
First Class passengers got together and
protested to the purser that no more
pictures be shown on this trip.
When this fire occurred we were
nearly 2,000 miles from shore on a very
stormy sea, the fire extinguishers apparently did not work, the crew did not
know how to handle the hose expeditiously, and worst of all, a wooden
picture booth was used which was
probably improvised recently by placing it on this bridge and projecting the
pictures through the transom.
The
moving picture machine head and lamp
house were both mounted on a wooden
pedestal.
No safety cans were provided for the films not in use, and no
self-closing fire shutters,

have

which would

the transom
through
fusible links, as is customary.
closed

It seems to me nothing less than
criminal to expose the lives of about
2,000 passengers to a hazard such as
this when the Government uses every
precaution to see that life boats are
properly provided and equipped, and
film fires are certainly of more frequency than other distressful conditions of the sea which would require
life boats.

EDISON'S

KINETOPHONE

FIRST

TALKIE

AN

entertainment novelty introduced to the public in New

York City seventeen years
on

Monday

ago,

afternoon, February 17, 1913, gave little, if any, evidence that it was the forerunner of
a revolutionary change in motion pictures. But on that date combined sight
and sound was projected by means
of a device called the kinetophone,
It
perfected by Thomas A. Edison.
was more than a device it was two
devices, the motion-picture projector
and the phonograph. A belt ran from
the motor of the projection machine
to a phonograph behind the screen,
operating them together. For a short
time it amused audiences, but it was
looked upon as an oddity and soon
was removed from the market. Little
was heard of talking pictures after
that until about 1925, when it became
known that a motion-picture company
had acquired the rights to a newly
perfected sound recording and reproducing system. In 1926 the first of
the new type of talking pictures was
shown publicly. For the pioneer talking picture of 1913 a phonograph record was made first of the actor's
voice. Then as the record was played
the actor sang or talked again, this
time for the camera. When the action
was in fairly good synchronization
with the reproduced voice, the talkie
was completed.

—

—

.

Page 29

Projection Engineering, March, 1930

The Only Screen for Color Pictures
Fire Proof

—Non-Inflammable

Porous but not Perforated

Clear, realistic pictures, freedom from eye-strain,
is necessary to win and hold your patronage.

and natural tone quality

To

insure projection a9 good as you had before Sound, to get the best
reproduction from your sound outfit, you must have the right kind of a
screen.

Vocalite

Sound Screen

installations
quality.

is

have proved

proven best by scientific test. Many successful
it to be superior in light, definition, and tone

It is the only screen optically and chemically correct for the projection of
Colored Pictures.
Full information will be sent on request, cost no higher than any good

screen.

ocalite

V.Sound Screen
The First Screen

Approved by

Electrical Research Products,

Scientifically Perfected for

Western Electric Co.,

Sound Pictures

Inc.,

and other makers of Sound Equipment

Beaded Screen Corporation
Roosevelt,

DEPENDABLE
\

New

York

S-A-F 3 (

DURHAM
RESISTORS

Your patrons

Durham Resistances for re-

with S-A-F

ment!

placement work than any
other make. If you are
not using Durham
units now, write for

easily

how Durhams

alness

S-A-F 3 was designed
mus engineers — one of

by Simplithe oldest
engineers in the talking
equipment industry they have always
Send
led in offering improvements!
the coupon below for complete information on S-A-F 3 and the
course of sound lectures offered to
the trade.
groups

of

—

Electrical

installed,

and

in

voice,

the

Equipment

echoes of sounds. Your
audience will be grateful for this improve-

ment

—and

office will

your box
be busier!

Co., Boston, Mass.

Kindly send me free bulletin on S-A-F 3 and place my
Gentlemen:
name on your list to receive the course of lectures on the latest acoustical
and electrical advances In sound recording and reproduction, written by
leading engineers,

RESISTANCE

equip-

and
the unpleasantness and

SAF

RESISTORS
and POWEROHMS
COMPANY.
INTERNATIONAL

3

Inexpensive,

shrillness in notes

will

METALLIZED

demand

simple to operate.
A
mere turn of a knob
eliminates the unnatur-

literature-and learn

customers
for you.

1

the best in "Talkies"
you can give it to them

SERVICE MEN use more

and lost

OF AUDIO

FREQUENCIES/

assures complete
sound control

depend upon

eliminate
costly "second calls"

SELECTOR\

Name
Address

.

.7006thestnui Si. Philadelphia, Pa.
Occupation

professors

and

experts.
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New

and
of the Industry

News
SELECTOR OF AUDIO FREQUENCIES (SAF)
SAF 3, manufactured by Simplimus, Inc.,

The

Boston, Mass., is one of the most important advances
in natural reproduction of sound since the advent
of the talkies.
The SAF 3 is built to correct most of the defects
It is deencountered in present-day reproduction.
signed to add brilliance and depth to reproduction.
It will make the voice sound more natural and human,
and the music more pleasing.
When playing an orchestra recording, the SAF 3
can take out the base horn without affecting the
It can also take out
higher pitched instruments.
the high, shrilly notes without affecting the lows.
In voice reproduction the SAF 3 will eliminate
the low drummy sounds which muffle the speech, and
it will bring out the high frequencies necessary to
clear articulation and pronunciation.
Full instructions how to attach accompany the
SAF 3. It can be connected in a few minutes.
Deliveries are immediate.
The SAF 3 Mixer will work with all makes of
amplifiers and all makes of talking equipment.

NOISELESS BATTERY CHARGERS
The Interstate Electric Company, 4339 Duncan
Ave., St. Louis, Mo., manufacture rectifiers suitable
for recharging storage batteries used in connection
These chargers can
with talking-picture equipment.

Developments

NEW TYPE DONGAN TRANSFORMER

FIREPROOF FILM CEMENT
conscientious, overworked tire marshal who is
doing so much running around these days trying to
minimize the fire hazards attendant upon the hanjling
of motion pictures,
is
receiving material aid from
the Hewes-Gotham Company who have developed a

An announcement

Hie

fireproof

addition

to

its

fireproof

and approved

CRESOHM

A newly developed enamel of superior qualities is
used in the manufacture of the wire-wound resistance
units made by The Cresradio Corporation.
The coating
has the same coefficient of expansion as the wire used.
This company's Crescent Lavite resistances have been
on the market for the past seven years.

European projectors.

elec-

Laboratories,
as
result
an insistent
the
of
various engineers for this type of trans-

demand from

By the use of this transformer, an electrical laboratory or manufacturer can definitely fix upon any voltage within a range of 1 to 150 volts in steps of one
volt with input of 115 volts.
Thus, all guess work
can be eliminated in the designing of electrical
apparatus.
The findings of the proper voltage is quick and
simple.
There are two plugs and twenty-five outlets,
one plug controlling the voltage in one-volt graduations, and the other plug in 10-volt graduations.
The
current capacity is 5 amperes at any voltage.

A

feature

of

variable

this

is the fact that all
to eliminate the possibility
cuits or shocks.

LATE MODELS FOR SOUND

to

former.

former

The Kinoplay Corporation, 1600 Broadway, New
York, has issued a new catalog of its Multiphone
(sound-on-disc)
and Kinoplay
(sound-on-film)
apparatus.
This synchronous equipment is applicable to
Powers, Simplex, Motiograph, Superior and standard

interest

cal

gan

cement.

film

qualities which have
by fire prevention bureaus
of several states all over the country, the new cement
continues to carry the "2-in-l" feature of the company's film cements.
Both the standard nitrate and
the safety non-flam films can be spliced with it.

In

been tested

exceptional

of

laboratories and manufacturers making electriapparatus is the variable voltage test ng transformer, an entirely new departure in the transformer
field.
This transformer is a development of the Don-

trical

Mounted
bakelite

voltage

walnut case with an engraved
transformer weighs 14% lbs.
It

in a polished

panel,

the

made

for either
60 cycles
specification number is 4612.
is

trans-

testing

connections are designed
of accidental short cir-

or

25

cycles.

The

Designed and manufactured by the Dongan Electric
Manufacturing Company of Detroit.

FILTER GLASS

A line of optical crown glass plates for inclosing
projection
and observation portholes in projection
booths, is being marketed by the Fish-Schurman Corporation, 45 West 45th Street, New York.

ACADEMY OF MOTION PICTURE ARTS AND
SCIENCES
As a

result of the formation recently of a

"foreign

committee" through the medium of the
of Motion Picture Arts and Sciences, representatives of various film studios are cooperating in a
movement to solve the problem of converting American
talking_ pictures into the native tongues of the foreign
countries in which they are exhibited.
This problem, it is said, is one of the most crucial
facing the cinema industry today, involving the preservation of the great percentage of revenue on Americanmade pictures that heretofore has been derived from
foreign markets.
Various experiments have been tried to determine
a feasible method of making talking pictures in the
languages of other countries and it is the purpose of
the committee, newly formed through the Academy, to
arrive at a simplified and standardized procedure on the
subject.
production

Academy

LONG DISTANCE LENSES
The introduction of the Filmo 75 Camera to the
American movie-making public quickly brought the
demand for Super-Speed lenses.
Long distance and
telephoto lenses for the "75," which make distant
subjects "close-ups," are listed in a new catalog
issued by Bell and Howell, 1801-15 Larchmont Avenue, Chicago, Illinois.

COMMERCIAL

HOME TELEVISOR
RADIO SHOW

AT

CHICAGO

One of the outstanding features of the Chicago
Radio Show is the first commercial home televisor,
which was demonstrated at the DeForest Radio Company's booth.
This device is an actual production
model of the Jenkins Television Corporation, and
represents the type of equipment which will soon be
to the public.
Briefly, the Jenkins televisor is a handsome wooden
cabinet measuring about 18 by 18 by 24 inches. The
front panel contains a recessed opening or shadowbox, through wh ch the pictures can be viewed.
A
magnifying lens in the shadow-box enlarges the radio
pictures so that as many as eight persons may view
Directly below the shadow-box
them at one time.
opening is a metal panel with two toggle switches,
one to control the
"loudspeaker" and "picture"
functions,
and the other to start, accelerate and
stop the motor

available

be used on 3, 5 or 6 cell batteries at either a
They set up no noise
6 or 12 ampere charging rate.
amplifying equipment, being of the 2-coil
in the
type, full transformer.

NEW STRIPER

A

A new striper, for continuous striping with lacquer,
paint and aluminum bronze has been brought out by
Diversey
1909
Company,
Airbrush
Paasche
the
Parkway, Chicago.
This striper has many uses in the manufacturing
industries, making for improved appearance of products
and for economy in production.

;

SHORT-WAVE RADIO

.

SAUTER TIME SWITCH
The Sauter Time Switch automatically turns lights
"on" and "off" at predetermined hours. It is used
by theatres for control of their sign lighting, marquee

flood lighting, and by larger theatres where
airway and roof marker signs have been installed.
This time switch is marketed by R. W. Cramer &
Company, Inc., 136 Liberty St., New York City.
A small motor winds the clock and operates the
switch with very little electricity cost a year, and it
unnecesIs said to pay for itself by watching that no

lighting,

sary lighting

is

RECEIVER

Jenkins televisor must be employed in combination with a short-wave radio receiver to tune
in the television signals, and a suitable amplifier to
amplify the signals without introducing distortion.
In actual operation, the top televisor switch is thrown
to the "loudspeaker" position, and the characteristic
buzz-saw signals are tuned in as loudly as possible.
The switch is then thrown to the "picture" position,
while
The
the
motor switch starts the motor.
pictures are then viewed in the shadow-box, in the
form of pink-and-black animated pictures.
If the
pictures are out of frame, the motor switch is flipped
until the pictures are properly framed.
The present device is said to be entirely commercial and intended for immediate use in the average household.

The

Electrical Research Products has closed contracts
for the installations of Western Electric Sound Systems at the offices of the New York Censor Board
in 42nd Street, New York, and in the Army Y. M.
The standC. A., at Fort Jay, Governor's Island.

ard 3S equipment

is

being used for both installations.

R-K-O, and Heinz Blanke and DeLeon Anthony,
Lester Cowan. Assistant Secretary
Warner Brothers.
of the Academy, represented the Academy at the
meeting.

DEALERS

IN

SOUND

the past year a new and highly lucrative
been opened to the radio-trained man in
Inthe form of sound apparatus and installations.
stead of merchandising non-descript amplifiers, pickof
the
ups, wiring and loudspeakers, the trend today
radio industry is to seek sound specialists or dealers
and
sound
installation
in sound, who sell a complete
service rather than so much equipment.

During

field

has

ELECTRIC WORLD-WIDE INSTALLATIONS NEAR 5,000 MARK

World-wide installations of Western Electric Sound
The latest
Systems are nearing the 5,000 mark.
report shows that 3,489 installations have been completed in the United States and 1,268 in the foreign

cause of the considerable investment represented by
such installations, the public as well as the industry are prepared to deal only with radio-trained men.
Many manufacturers of such equipment are seeking

field.

men who

WESTERN

.

technical directors.
Among the fields of foreign languages quoted in the
Academy meeting were Spanish, French, German,
Czech, Polish, Hungarian and Italian.
Paul Kohner, of Universal Studios, was chosen as
chairman, and Geoffrey Shurlock. of Paramount, as
Additional members insecretary, of the committee.
clude John Stone, head of foreign department. Fox;
Lackenbruck
and Salvador de
Frank Davis, Jerome
d'Usseau,
Leon
Metro -Goldwyn-Mayer;
Alberich,

"Sound installations are in demand for all kinds
of institutions, ranging from the school, church, public auditorium, park, and stadium, to the club room,
hospital, railway waiting room, train platforms, and
hotels," states J. E. Smith, president of the Na"Betional Radio Institute of Washington, D. C.

wasted.

WESTERN ELECTRIC SOUND SYSTEM TO BE INSTALLED AT N. Y. CENSOR BOARD OFFICES

The committee's preliminary activities, which will
be executed with the cooperation of the Academy, will
cover, according to present plans, an interchange of
all information touching foreign areas; collective viewing of other studios' pictures; and assembling of
authoritative data on abilities of linguists and foreign

The 500th
Sound System
completed.

installation
of
the British

in

a

Western

Isles

has

Electric
just been

field,

are

willing

to

specialize

in

this

lucrative

and master the technique of acoustics as well
are coming into exist-

Many organizations
radio.
ence in this field."
as
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^

FLEXIBLE

SHAFT

A GREAT

A
^

STEP

FORWARD...

DRIVES

far
CAMERAS— PRINTERS

—

PROJECTORS TURN TABLES
SPEED INDICATORS

0"

g.<

EVEREADY RAYTHEON
TUBES

for

Powers Projector With

S.

S.

White Flexible Shaft Drive

TELEVISION

THESE television tubes are of proved performance and dependability. The Eveready
Raytheon Kino Lamp, for television reception,
is the first tube developed commercially that
will work with all systems. Its glow is uniform over the entire plate. Its reproductive
qualities are perfect
without the need for
ground
glass.
Each tube is tested
mirrors or

—

Our success

in applying flexible shaft drives to various
types of cameras, projectors, turn tables and printers,
warrants your consulting us on the possibility of supplying you with a flexible shaft drive for your equipment.

The advantages

of a flexible shaft drive over other types
of drives are obvious
ease of installation and flexibility
being of paramount importance.

in

our laboratories.

The Eveready Raytheon Foto-Cell

is

a

;

Manufacturers and users of equipment listed above are
invited to consult us on their flexible shaft problems.
Copies of a paper on the "Application of Flexible Drive
Shafts to Sound Picture Equipment," will be forwarded
on request to those interested.

long-life transmitting tube for talking pic-

tures and television.

cial specifications at

AVAILABLE FOR THE FIRST TIME
A

If

Shaft Handbook" of 120 pages profusely
illustrated
and containing Detailed Information and
Engineering Data on the Flexible Shaft.

"Flexible

To any

engineer, machine designer or executive responsmachine design, a copy of the Flexible Shaft
will gladly be sent without charge or obligation.
only this reasonable condition; that your
request be made on your business letterhead and that
you indicate your position.
ible

for

Handbook
We make

—

Write

THE

S.

S.

NOW

for your copy.

WHITE DENTAL MFG.

It

is

made

reasonable prices.

you are interested

television

— write

in talking pictures or

to us.

NATIONAL CARBON COMPANY,
General Offices:

New

Branches: Chicago Kansas City
Unit of Union Carbide

| J

? '<
\

J

Manufacturers

of

SSW

"Guaranteed

Noiseless" Molded Resistances for
audio amplifiers and radio receivers.

Write for information.

N. Y.

San Francisco

and Carbon Corporation

CO.

New York,

EVEREADY
RAYTHEON
Trade-marks

INC.

York, N. Y.

New York

INDUSTRIAL DIVISION
154-A West 42nd Street

in several

standard types, and will be furnished to spe-
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REALISM AND RESISTANCE

Since the inception of the "talkies" realism has
From the gilded palaces
been the order of the day.
of the Great White Way to the town hall in the
smallest hamlet, "louder, sweeter and clearer, please"
is
the sentiment if not the cry of the populace.
Technical achievement has gone far to gratify this
demand.
There are of course exceptions to this rule
of progress; science has never been able to render
electrical or mechanical equipment absolutely immune
been
It has, however,
to breakdown and trouble.
able to perfect the component parts of an assembly
to the point where a reasonable amount of troublefree service may be taken for granted.
In the average theatre today sound is reproduced
maximum volume and minimum distortion.
with
Furthermore, this flawless service is assured over a
relatively long period of time.
The day of the converted and glorified radio assembly in sound work
Loudspeakers are being designed especially
is over.
for the great spaces that they must fill with undistorted sound and the loads that they must carry.
Amplifiers are being built along battleship lines with
enormous safety factors to assure permanent, troublefree

"ballasts" are nothing more than
small fixed resistors mounted on a plug-in base, preventing overloading of the tubes but by no means
compensating for weak voltage or acting as a ballast.
The ballast is essentially a built-in proposition to be
incorporated as standard equipment by the manufacturer of the apparatus.
Just as we look for ABC
bearings and XYZ axles in the purchase of a motor
car, so it is well to make sure that the proposed
amplifier carries a device on the order of the Clarostat
ballast.

The line ballast is but one of the many uses to
which resistance has been put in sound work.
Small
wire-wound fixed resistors and heavy-duty variable controls all have duties of their own to perform in the
sound outfit.
Incorrect grid bias, incorrect plate
voltages, incorrect input and output voltages, incorrect volume control, these and many other allies of
the demon, distortion, have been corrected in the
perfectly constructed amplifier and sound installation,
through the proper application of well-designed and
well-conceived resistances.
Thus resistance when properly applied, might well be a synonym for that important attribute of the talkies— REALISM.

service.

Only one serious problem has blocked the path of
reproduction.
As in so many indusA chain is
has been the variable factor.
stronger
than
its weakest link.
In
said to be no
Autoscience the weak link is the variable factor.
mobiles, are built with the assumption that they are
They are not deto be driven on fairly good roads.
The use to
signed to climb rocks or cross swamps.
which the car is put, however, remains the variable
factor, over which the builder has no control.
A variable factor has also been discovered in sound
reproduction.
Like the automobile designer, the electrical equipment designer has taken for granted the
road upon which the machine is to be used; namely,
the current supply upon which the device is to be
operated.
Most electrical equipment, unless otherwise specified, is designed to operate on 110 volts
However, it has been discovered
alternating current.
that the so-called 110 volts may vary anywhere between 90 and 130 volts, depending upon the locality,
load upon the line, transformer equipment, time of
day, and other factors beyond the control of the
power company and the designer of the apparatus.
Thus the actual voltage applied to a sound amplifier
may vary within wide limits, either momentarily, due
to a sudden heavy load upon the line, or steadily as
in the case of a voltage drop due to a long transmission line.
Vacuum tubes operating below the specified voltage
provide poor tone quality and weak volume.
High
line voltage, on the other hand, may result in a short
performance.
load
being
much
brilliant
The
but
greater than that for which the equipment was detransformers
and
vacuum-tube
filasigned, resistors,
ments are subject to burn-outs.
With the realization that current fluctuation is the
rule and not the exception came the necessity for
providing some means by which a definite current
In
supply of constant voltage could be maintained.
the development of a device to solve this problem
resistance was called upon to play a most important
part.
The device was called the line ballast, since
it throws the weight one way or the other to compensate for any voltage fluctuation.
steady,

perfect,
tries,

it

the line voltage only dropped, it might be comfor by the use of properly designed lowtransformers.
Unfortunately,
however,
line
voltage
voltages rise as frequently as they drop, making it
impossible to employ low-voltage transformers, since
any increase above normal would seriously overload the
The tapped
tubes and result in disrupted service.
transformer with a choice of two voltage ranges,
If

pensated

adopted by some equipment manufacturers, was a
half-way improvement.
It was a relief measure, but
by no means a cure, being unable to cope with line
voltage
fluctuations.
Automatic and instantaneous
regulation was necessary for complete satisfaction.
Rather than discuss further the qualifications of a
voltage regulator, let us analyze the device that has
been perfected and is in operation at the present
The Garostat line ballast operates on the
time.
automatic compensation principle of a series resistor
with a high temperature coefficient, so wound and
ventilated that a change in line voltage is instantaneously compensated for by a change in the resistance
value of the ballast.
A constant voltage is maintained on the transformer primary, even though the
line voltage varies as much as 30 per cent, up or
During this wide voltage fluctuation, the
down.
primary voltage, and consequently the secondary voltage of the transformer, varies less than the plus or
m'nus 5 per cent limit specified by vacuum-tube
manufacturers.

HEARST CORPORATION-WILDING

FOX

PRODUCTIONS,

Corporation of New York, Commercial Division, licensed by Western Electric Company to produce Movietone Talking Pictures for commercial and educational purposes, has appointed the
Wilding Picture Productions, Inc., of Detroit, as their
exclusive sales and production representatives for nine
Central West states.
A branch office is established in
Chicago, and others will be opened in the near future
at stragetic points to keep pace with the expansion
in the use of commercial Movietone motion pictures.
This appointment has been made in recognition of
the important part Wilding Picture Productions, Inc.,
has played in introducing this new medium of communication to the industrial enterprises of the CenAmong the many nationally known institral West.
tutions who have utilized Fox Hearst Movietone productions in their sales promotional and educational
work, are such familiar names as Studebaker, GrahamPaige, Dodge Brothers, M'ajestic Radio, International
Harvester Company, Chicago Daily News, Standard Oil
Company, Western Union, Vogue Magazine, Indian Refining Company, Armour & Company, National Electric Light Association, Chevrolet, the United States
Army and the American College of Surgeons.
Mr. N. E. Wilding, President and General Manager of the Wilding Picture Productions, Inc., assisted by X. F. Sutton, is in charge of the commercial Talking Picture activities of this organization.

The Fox

Hearst

PUBLIC TASTE

IN

Critics who viewed and listened to the projection
state that the picture is too long, taking up an hour
and a half.
One critic was of the opinion that
"the voices are not particularly well synchronized.
The tonal quality is natural, but the speech impresses
one as being delivered from a distance and then
amplified.
It sounds muffled.
Sometimes it is difficult
to decide who is talking, and the male voices are
unusually high pitched.
In one episode the singing
is better recorded than the talking parts."

DODGE TO HEAD NEW ERPI SALES DEPT.
W. Bunn, General Sales Manager of Electrical
Research Products, has announced the appointment of
H. W. Dodge to head the organization's new Merchandise Sales Department.
This department will
handle the distribution of all replacement and repair
parts to exhibitors in connection with the Western
Electric Sound System.
C.

Mr. Dodge comes to this post from Chicago where
he has been, for the past year, assistant to Frank
Rogers, Central Division Manager of Electrical Research Products.
G. S. Applegate, Assistant General Service Superintendent, becomes Mr. Dodge's assistant manager of
the new department.

DEFOREST HONORARY MEMBER
AURELIAN HONOR SOCIETY

LEE

OF

Aurelian Honor Society of the Sheffield Scientific School
(Yale), has
offered an election to honorary membership to Dr.
Lee DeForest, the inventor of the audion or presentday vacuum tube, and the acknowledged father of
radio.
The offer has been accepted, and Dr. DeForest will accordingly attend the initiation exercises on November 12th, at New Haven, Conn.

due consideration,

After

the

An alumnus of the Sheffield Scientific School, from
which he graduated with the degree of B.S. in 1896,
followed by his Ph.D. in 1899 and D.Sc. in 1926
from Yale, Dr. DeForest will be quite at home in
the Aurelian Honor Society of hLs alma mater.

MOVING PICTURE INDUSTRY HAS FOUR BILLION
According to
national
Labor

PICTURES

A study of photoplay likes and dislikes made by
a college professor with 500 subjects shows, in re"What kind of pictures du
sponse to the question:
you like best?" the following results:
General
public,

Per cent

Comedy
Melodrama
Historical

Mystery
Sex drama
Hestern
Costume

College
student,
Per cent

20
20
21

25

15
15

23

17
8
6

4

3

Thirty-seven per cent of those questioned preferred
going to the cinema on Saturday. Forty per cent liked
afternoon performances and 60 per cent evenings; 72
per cent preferred the orchestra and 28 per cent the
Of those who cited the balcony, one-half
balcony.
said that they preferred it because of economy and
One out of every
one-half because of a better view.
four said he went to see a certain picture because
four because of
three
out
of
every
and
star
of the
the photoplay itself.
interests you
"What
In response to the question:
most in pictures?" the classification was as follows:

General
public,

College
student.

Per cent

Per cent

37
26

Stories

Stars

form of equipment the power transformer
and the line ballast are matched, or designed to func-

5

Romance

tion together.
If the average line voltage to be dealt
with is 110 volts, the primary of the power transformer is designed for operation at 85 volts and the
difference in voltage between this and the line is
built up across the line ballast.
Even though the
line voltage changes within the limits of 100 and
transformer
primary will never receive
130 volts, the
more than 89 volts nor less than 81, which figures
are within the 5 per cent leeway allowed by vacuum
manufacturers.
The seund reproduction will
tube
Neither blasts nor whispers will deremain stable.
tract from the quality of the performance.

5
4
2
5

A.

7

Scenery
Education
Feature

B.

compiled by the InterBureau,
Switzerland,
the
Geneva,
invested throughout the world in the moving
industry now totals $4,000,000,000.

capital
picture

on

statistics

With the first exhibition of moving pictures given
December 28, 1895, the business has grown in

thirty

years

to

its

present

large

proportions.

Of the $4,000,000,000 that have since been invested
the industry about half the sum belongs to the
American concerns where the industry ranks third
after foodstuffs and automobiles.
in

.

18

5

8

ballast,
Several types
of line
all
intended for
the same purpose, but of different design are on the
market.
Some cover wide limits, but are sluggish
Some are
and permit a slight shock on the tubes.
And
active but do not cover wide enough limits.

second German-produced talking film to be
exhibited in the United States. "Why Cry at Parting," was put on at the Fifth Avenue Theatre,
New York, late in January.
Tile

CAPITAL

Life

this

PICTURE

INC.

Entertainment
Acting

In

SECOND GERMAN TALKIE ARRIVES

others advertised as

line

1931}

17
12
17
16
10
6

6
2
2

AYERS OF SPRAGUE SPECIALTIES GOES
TO COAST

The French investments in the industry total
200.000,000 francs; those of Great Britain 70,000,000 pounds; those of Japan 12,000,000 yen of
300,000,000 gold francs while in Germany one concern
alone has a capital of 45,000,000 marks.
At the present time it is estimated that there is
a total of 57,000 cinema houses in the world of
which 25,000 are in the United States.
Germany
has 5,000: England 4.000; Fiance almost 4,000;
Spain. Italy and
Soviet Russia have
2,000 each;
Sweden 1,300; Czechoslovakia 1,000 and Belgium
800.

The 25,000 American houses with a total of
8,000,000 seats can accommodate 100,000,000 spectators

a

week.

The world production of

films

in

1927 which

give

the latest statistics available was 1,859 films.
Of
these the United States produced 473; Japan, 407;
Germany, 278; Soviet Russia, 151; England. 106;
France, 74; China, 57; Austria, 15; Denmark, 10.

In the United States it has been calculated that
the production expenses of a large studio are $1,000
an hour while one hour of work in the studio gives
an average of six seconds of film when the latter
is
actually shown.

As regards employees, the United States naturally
leads in the industry with 225,000 workers; 30,000
supers, and several thousand artists.
The largest German firm employs 4,000 workers;
the French studios give employment to 1,000 workers,
1.000 technicians and 4,000 supers while in England
about 70,000 people earn their living from the
industry.

The recent origin and the rapid growth of the
industry has been such that it has not been possible
provide for any international regulation and very
little national legislation of the
working conditions
such as has been done in the older and more stable
lines of industry.
to

A. B. Ayers, general sales manager of the Sprague
Specialties Company of Quincy, Massachusetts, makers
Sprague condensers, left for the west coast on FebIn San Francisco he will be joined by
ruary 15th.
R. J. Noel of R. J. Noel Company. Western sales
While in the West
agents for Sprague condensers.
Mr. Ayers will make a tour of the motion-picture
studios and will study sound equipment at these

the results of the world-wide investigation
movie industry which the International Labor
has just completed it expects to take up
later all the problems of working hours, health and
safety of employees, employment of children and similar

studios.

questions.

of

With

of

the

Bureau
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Grow With Every Show'

NOTICE!
Projectionists and Managers
Write Us About
Interesting Representative Proposition

ADoubleHit!

Our

NO DOWN PAYMENT
FOR THE POPULAR

STRONG

Radiotone Talkie Equipment
PAY AS YOU PLAY

Automatic

Rent Talkie Equipment

Reflector

May Return the Equipment
You May Continue to Use
Radiotone On the Monthly Payment Plan Until $1200 Has
Been Paid to Radiotone Pictures Corporation. Then You Own
the Apparatus Complete.
Your Monthly Rentals Paid for It.
Powerful and Brilliant Tone for Theatres Up to 25 00 Seats.
We Know You Will Become the Owner of Radiotone Talkie
Equipment Because We Have Never Had Any Returns. Every
Exhibitor Is a Satisfied Booster for Radiotone. That's Why
Radiotone Is Not Afraid to Rent You the Equipment with
Option to Purchase. Furthermore, the Apparatus Is Guaranteed for a Year Against Defects.

Produces the necessary increase in light to
project Movietone film in the same size and
with the same intensity as silent full-sized
film.

-JL.

for 4 Months with Option to Purchase.
Sufficient Time to See If Talkies Will Prove

After 4 Months. You
without Further Obligations. Or
Profitable.

Arc Lamp

*1

You

This Gives

Tape.

continuous arc feed produces no foreign

Two

New York

—

Office:

RADIOTONE PICTURES CORP.

Toledo, Ohio
St.,

—

Communicate With Home

THE STRONG ELECTRIC CORP.
Export Office: 44 Whitehall

—

Amplifiers
One For Emergency, If Necessary.
Direct
Steel
Drive
Shaft
No Belts
No Chains.
Service Charge, If Service Should Ever Be Necessary.
Installations Throughout The World.

No

For Sale by Trustworthy Independent Supply Dealers
Everywhere,

St.

4

Liability of Paying Full Price for

noise in projection of Movietone film.

2501 Lagrange

A

—

—

You Pay $100 Monthly
That's All
No Red
Months' Rental Term Guarantees You Against the
Equipment Unless Satisfied.

Proposition:

O— The

New York

City

CUSTOM BUILT
* TURN TABLES

**

729 Seventh Avenue,

City, N. Y.

•

EI5LER
ELECTRIC
RADIO &

+

,

.

FOR THE MANUFACTURERS' TRADE

LAMP

CONTRACT

MACHINES

TTERE

WORK

Quality CSuilt

supplied at a production
price, completely assembled for
immediate installation. A masterpiece assembled at a cost unparalleled outside our factory.
Made possible by large produc-

SPECIAL MACHINERY

PROBLEMS SOLVED
A

large organization financially responsible rated, AAA1 over 40,000 square feet
floor
space;
employs 350 men, well
equipped and well qualified desire additional light type manufacturing- work.
;

;

custom built disc

a

is

-*"*-

tion.

TIT

The

Eisler Electric Corporation also
manufactures a complete line of equipment employed in the making of Television Tubes, Radio Tubes and all other
types of Lamps and Tubes.

ACHINED

throughout with
Gleason
grade Ball Bear-

LTJ- utmost precision.

-

Gears,

high

vibrationless.
Adaptable to all types of projectors.
Spring Suspended Mechanical Filter. Elec. Research

ings;

or

quiet,

Audak

Pick-Ups.

Built for

Gears
custom
ratio,
any
Immediate deliveries.

enduring

satisfaction.

supplied
built.

Estimates cheerfully submitted

Eisler

Electric

Corporation

Successors to the Eisler Engineering Co., Inc.

Radio Tube Machinery Manufacturers
South Thirteenth St.
Newark, N. J.

92

l&agl V JZ+y
MORTIMER ST.,

COMPANY ^^J^-^
ROCHESTER,

NEW YORK

—

—
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FR EE

The Most Fascinating Radio
Book of the Year!

NEW
RADIO
NEWS

I930 EDITION

wrfh

SHORT

the

j

'EWS

'

THE

thrill of the Short Waves!
It's like the
invention of radio all over again. If you've
ever decoded messages straight from South
Africa or Australia
if you've ever known the kick
if
of getting Europe or Little America direct
you've ever had S. W. chats with friends hundreds
of miles away, then you know what we mean.

—

—

The Short Waves are opening up a tremendous
new field of amazing possibilities. An entirely new
world of experimenting, of thrills, of new experiences with these miraculous

S.

Ws.

lies

ahead.

one thing to pound the key of a short-wave
transmitter and hope to high heaven that your
signals are "getting out."
It is another thing to
understand intelligently the conditions under which
it is accomplished and how to get the most out of
your Short Wave work. Here's the Manual that
gives you the complete and latest dope, just the
It is

book you want!

Why

It's Yours FREE!
RADIO NEWS has many thousands more readers

Because you and thousands of other radio men
want to keep posted on all the latest wrinkles on
Short Waves, the Technical Staff of RADIO NEWS
has especially prepared a complete new up-to-theminute SHORT WAVE MANUAL.

than any other radio magazine. But we feel there
are still a few of you who have been so close to
your work that you don't realize what you are

Crowded with chapters

SHORT WAVE MANUALS

foremost

Wave

Short

Wenstrom,

this

especially written
authority, Lieut.

volume represents the

authentic Short Wave data.
with such features as:

You

will

last

by that

W. H.
word

in

be fascinated

Breaking into Amateur Transmitting
S-W Transmitter for the Average Home and Purse
A Portable S-W Transmitter and Multiwave Receiver
For Real Thrills Get Down in the Amateur Wave Bands
Ready for a Short-Wave Chat
Getting the Most from Your S-W Transmitter
Some Experiments on Ultra-High Frequencies
Short-Wave Stations of the World.

missing.

we

thousands of these
for a substantial price,
for a limited time you can have a copy entirely

That's why, although

FREE

as

an inducement

will sell

to

NEW RADIO NEWS,

The

Dept.

330

MACKINNON-FLY PUBLICATIONS.
381

Fourth Avenue,

New

It's

Too Late!———i

—

Radio Commission makes a new ruling if
an Austrian inventor makes an improvement in sound

—

projection
if
a new discovery in television occurs in
Greece or even Patagonia, you'll find it all explained in

Inc.

York, N. Y.

ENTIRELY FREE,

That

new 1930

—

why we

say with emphasis
if it's radio news, it's
Here's the magazine for the man who
wants to see with modern vision the future trends and developments of radio's rapid progress.
in

PE

RADIO NEWS.

If the Federal

RADIO NEWS.

^'•"Mail Coupon Before

read

Here's the magazine that tells you all about the filming and
projection of talkies, all about the latest discoveries in
servicing and handling radio parts and sets
and then goes
beyond all that to give you the vital radio news of the whole
world in a terse, business-like way that demands reading by
every man whose interest lies in radio.

is

RADIO NEWS.

SHORT

Gentlemen:

WAVE MANUAL, and enter my subscription for the next Eleven Big
Issues of the NEW RADIO NEWS at only $2 which I enclose (regular
newsstand price $2.75).
I understand you will cheerfully refund my
$2
and I may keep the S. W. MANUAL if I am not perfectly satisfied after

Send me.

Send Sor FREE S-W Book NOW!

reading the

first

To

postpaid, the

issue.

&

NEW RADIO NEWS

—

SHORT WAVE MANUAL,

Address
City

introduce the

to you,

we

will

send

you the next Eleven Big Numbers, almost a full year subscription, for only $2
and will ship you the new 1930

Name

postpaid, ENTIRELY FREE!
save 75c on the newsstand price of RADIO NEWS
and get this invaluable S. W. volume without cost! Risk

You
State

?

Are you a Service man
Engineer
Experimenter

?

?

Dealer

?

Present subscription will be extended from expiration.

nothing

—Mail

coupon

TODAY!

Page 35

Projection Engineering, March, 1930

POWER AMPLIFIERS
MODEL

MODEL

250

245

for theatres,

Program Supply System

public halls,

Maxi-

etc.

mum

output

4.700 milliwatts.

A

standard
double button

microphone

may

The Greatest Volume Ever Attained,
without Sacrificing the Full Rich Tone
of the Natural Sound.

be

used.

Both models are resistance coupled two stage amplifiers using a
screen grid tube in the first stage.
Will meet the most exacting
tone quality requirements.

H.

J.

800 N. Clark

L.

A QUALITY PRODUCT,
DESIGNED FOR QUALITY REPRODUCTION

LABORATORIES
Chicago,

St.

111.

system is
THIS
incorUNIQUE.
It

porates a mixing
panel which allows the
use of two microphones,
a phonograph pickup, and
screen-grid radio rea
ceiver either singly or at
the same time. This unit
may be modified to suit
any requirements. The
complete system is capable of supplying power
to upwards of 200 speak-

MICROPHONES
AND
AMPLIFIERS
AC

Operated

Speech

Input.

Public Address.

making

ers,

Mixing Panels.

gram
and

Power Supply Panels and

suitable
of prodistribution service,
in addition to the

every

for

mixer includes a voltage
amplifier and power level

Racks.

indicator panel, a power
amplifier panel, and rec-

Recording Amplifiers.

PRODUCTS

The outstanding

The en-

system

operated

from the

may be

non-resonant char1 acteristics of the CELO1

HORN

It

HUMIDAIRE

incorporates the latest

sistance

filter system, rein a power supply
with excellent regulation,
allowing the use of the
multiplicity of stages on
a singfe power supply.

sults

Avenue,
N. Y.

City,

Watch for

full

development in rectifiers,
the Hot Cathode Mercury
Vapor type. The low tube
drop of this type together with the low re-

used.
Engineers and Contractors write for technical information

Madison

and

are used.

which gives

a fidelity to the original
tone that has never before
been attained where a directional horn has been

New York

line

and operation since there
is no duplication of parts
as in systems where
separate power supplies

permits a quality of reproduction that is startling in
its reality. There is an entire absence of echoing and

624

A C

operated at

One power supply for A,
B, and C voltages, resulting in economy in cost

T'HE

BAFFLE BOARD CO.

is

gain without an appreciable hum.

The Celotex Theatre Horn

reverberation,

electri-

cal features are:
tire

THEATRE

power

panels.

CO.,

55 East Wacker Drive, Chicago.

TEX

and

filter

tifier,

ELECTRO ACOUSTIC

it

form

Meters are provided for reading microphone button current
and space current in the output amplifier tubes. Simply
press a button and the desired current is read on the meter.

The comparatively high power output

available allows its

use in ordinary installations at far below the overloading
point with all the obvious desirable features thereof.

by the makers of

The GoldE National Rewind

The entire system is mounted on a standard A-type rack
on metal panels with crackle enamel finish, dust covers
being provided for each unit. Also mounted on our special
portable type rack.

WRITE FOR FULL INFORMATION

See Page 39

GENERAL INDUSTRIES CORPORATION
222 Grove

Street

WALTHAM, MASS.

!
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News!
Manufacturers

only half the mixing
is done in the sttfffio.

.

.

.

Engineering

should

informed

keep

Projection

concerning

the

developmental work which they are doing

— new

— changes

products

apparatus,

in

existing

etc.

Hundreds of inquiries are passing thru
our hands from exporters, importers in
foreign countries, projectionists, engineers,

the projection room
do tlie rest
must
mixing
Hollywood
THE
mercy
board in
best
is at the
of the projection
room right around the corner from you.

etc.,

regarding projection products.

Every manufacturer should keep Projection Engineering continually posted on
his aclivities in the projection field.

Sound reproduction whether from

disc or
accurate, balanced
volume control without distortion or circuit overtones. Otherwise, it defeats its
own purpose. Otherwise, the public that
you and we are selling on sound pictures
decides that they still are an experiment
film track

A

demands

development marking a

their perfection is offered

PROJECTION ENGINEERING
52 Vanderbilt Ave.,

New York

Citv

definite step in
in

you

VOLUME

m m m

FADERS

HUMIDAIRE
keeps projector head-film

KOOL 70%

better

by the makers of

GoldE Framing Light Shield

Five Features
that Prove they are Better
HH Volume Faders Keep a closer tolerance

Green Means Safety Ahead

—

Catalog
brings

No.
sou a

929

com-

plete description
six
types
of

of

HH

Faders. with suggestions

and

for specifying
the
Installing

required
Write

for

circuit.

your copy.

plus or
than any other unit of the type
minus only 10%, with an even closer range
when specified. In appearance they announce
They can be
their compact efficiency.
mounted wherever convenient inside or outside the booth with an extension or flexible
shaft remote control if desired. The entire
unit can be opened for inspection in three
minutes without a single disconnection. And

—

are

122 Greenwich Street, New York City
Factory:
215 Emmet Street, Newark, N. J.

using

"2-in-l"

Film Cement.
"It Just

RAME PROOF

Safe
Safe

Your
flLMaiMUNli

Hindle, Inc.

SAFE when

FLAMEPROOF

—

the price, despite these exclusive superiorities, is sensibly within practical range.

Hard wick,
Sales:

You

!

'UUSTWHTE18S,

Won't Burn"

from the fire bogey.
from bad patch troubles.
dealer can supply you.

Test samples cheerfully sent by

HEWES-GOTHAM
5

20 West 4 7th

St.,

CO.

N. Y. C.
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THE

GEARLESS
RECORDING MACHINE
for Synchronized

Talking Pictures
The Gearless

is an entirely new and advanced type of
recording machine. The absence of disturbing gears, the
solid construction of the entire apparatus, and the incorporation of a simple but effective mechanical filter preclude the possibility of the slightest vibration.
The stroboscope test shows the speed fluctuation to be
less than one-fourth of one percent, which is far less
than the ear can detect, and certainly far less than is
found in other machines.
The Gearless may operate at either 33 1-3 or 78 R. P. M.
The machine also possesses a specially designed starting
spiral device, a high grade microscope, vacuum nozzle,

and

scale.

is also equipped with the most modern
type of recording head, transmitting and amplifying
systems.
Experts to advise and instruct in the manipulation of
the apparatus, if desired.

The Gearless

MANUFACTURED BY

ANTHONY

^VISITRON"
Soon

Photoelectric Cells

A

—THE HUMIDAIRE
—

efficient

than any back shutter

Reason

LABORATORIES
1802 Grace

St.

CRESOHM
17 50 OBSliS

Wire Wound

Chicago, U.

S.

A.

RESISTORS
Made by

CRESOHMS

the
are

J.

The GoldE method for preventing warped
warped film, much more
tension gates

Standard with the majority of manufacturers
of Sound on Film
Equipment.
There's

PAPINI, Leonia, N.

pioneer

Resistance

Specialists.

made

in various lengths, tapped
as desired. Standard sizes for 20 to 60 watt dissipation N.E.MA. rating. Safe, Small, Economical.

We

have been supplying our Crescent Lavite
Resistors for 7 years to the U. S. Govt., and many
large Electrical Companies.
Our products are
standard equipment for FADERS and PLATE
RESISTORS on most theatre equipment.
Let us supply your requirements. Write for free information and let us help solve your problems. We
maintain a special engineering department to help you.

Jamaica,

N. Y.

Lavite
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COMPOUND
MIXING CONTROLS
Types GM-10 and GM-2

The Compound Mixing Control above consists of a moulded
Bakelite drum 3" in diameter on which is mounted two
wire-wound resistance windings, two contact arms rotating
as

a

unit

The device

making connection
is
a simplified T

the

to

resistance

elements.

type pad arranged to give
approximately constant load at any setting.
GM-10 Mixers
are made for parallel operation in groups of three on 200
ohm circuits. Two or four units, however, can work successfully in parallel.
Connections to telephone lines, low
impedance phonograph pickups and carbon microphones may
be made through our T-40 Mixing Transformer.
Condenser
transmitters with 200 ohm output may be connected direct
to the Mixing Control.
The GM-2's are designed to operate three in series from
50 ohm input circuits to 200 ohm output circuits. Connections from 200 ohm circuits may be made through our T-10
Transformer.

U.

S.

A. price, either type,

Chicago, $12.50 each.

f.o.b.

JENKINS & ADAIR, INC.
ENGINEERS
Neuf Address:

3333 Belmont

Ave., Chicago, U. S. A.

British Office: 76 Old Hall St., Liverpool, England
French Office: 16 Rue de Chateaudun, Asnieres, France

MICROPHONES
All Kinds from $10 to $300
$25
For Public Address, etc., list
Standard Broadcast Model, list
$75
Condenser Models for Film and Record Work,
list

Also Desk

[txer Controls,

UNIVERSAL MICROPHONE

Impedance Faders, Volume
Controls and Transformers for Speech
Input and associated equipment.
K1-K2-L1 and Ml

describing

Inglcwood,

San Francisco:

this

all

apparatus

C. C.

Lansevin Co., 274 Brannon

NATIONAL

tion about the

D'Arcy Laboratories
205 West Wacker Drive

$300.00

St.

LTD.

CO.,

Calif.

Export Rep.
Ad. Auriema, Inc.. 116
Hroad St.. N. T. C.

dealers will have informa-

GoldE

HUMIDAIRE

System

for projector temperature control

Chicago, Illinois

GoldE Manufacturing Co.

Chicago,

111.

INDEX TO ADVERTISERS
Amrad

etc.

EXPERT MICROPHONE REPAIRS

Constant

Write for Bulletins

$250.00,

and Floor Stands. Covers, Cords,
Kits and Parts.

Corp.

G-M

Baffle Board Co
Beaded Screen Corp

35
29

Laboratories, Inc
37
General Industries Corp
35
General Insulating & Mfg. Co.
Second Cover
Golde Mfg. Co., The
35, 36, 37,
38

Anthony
Polymet Mfg. Corp

R

40
6

H. J. L. Laboratories
Hardwick, Hindle, Inc

5

Hewes-Gotham Co

S

35
36
36

SAP

Electrical Equipment
Electric Co

Samson

Strong Electric Co., The

37
Int'l

Universal Microphone Co

Resistance Co.

38

E
Eisler Electric Corp
Electro-Acoustic Products Co
Enterprise Optical Mfg. Company

29
1

33
38

V
Jenkins

&

Adair, Inc

33
35

Back Cover

Co

U

I

D
D'Arcy Laboratories

33

Radiotone Pictures Corp

H

Cameron Publishing Co
Celotex Co., The
Clarostat Mfg. Co
Cresradio Corporation

37
38

Papini,

38

Vitadisc

Company

National Carbon Co., Inc

New Radio News.

33

W

N
31

Ward Leonard

3

White Dental Mfg.

'

Electric Co. .Third Cover
31
Co., The S.S

)
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JUST OFF THE PRESS

CAMERON'S

ENCYCLOPEDIA
SOUND MOTION PICTURES
DEPT. OF PUBLIC INSTRUC
TION, Washington, D. C, says:
"There are no series of books
on Motion Pictures in the
whole library of congress as
much used as those by Cam-

CAMERON'S

f

We

recommend them
eron.
as a complete guide to the
Motion Picture Industry."

K9 ENCYCLOPEDIA
%/
1 SOUND MOTIONPICTURES
0ff

Crammed
Full of

Cameron's
Books are
Endorsed by

Sound
Motion
Picture
Facts

Ok,

2000 WORDS, PHRASES, TERMS,ETC
/ DEFINED AND EXPLAINED \

the

Whole

Trade Press
DEPT.

OF COM-

MERCE, Washington, D. C:
"These books should
be in the possession of
every projectionist, theater

PRICE

manager and everyone

interested in receiving

3m

first

hand authentic information
regarding the application of

sound to motion pictures.
Cameron's books are a very
worth-while contribution to the

motion picture industry."

Price Three-Fifty

NOW READY FOR

SOUND PICTURES

DELIVERY

& TROUBLE SHOOTERS MANUAL

1,200 PAGES— 500 ILLUSTRATIONS
How
How It's Constructed
Sound Recording and Reproducing Equipment
How to Locate Source of Trouble How
Troubles to Be Expected
Works

OVER

—

—

Etc.,

Etc.

——

—

— PRICE

— Why

It

Works

to

Remedy

It

Trouble,

SEVEN FIFTY

CAMERON PUBLISHING COMPANY —

Manhattan Beach,
Williams Press,

New York
Inc.,

new york

—Albany

WARD LEONARD

VITROHM FADERS
/

For Accurate Volume Control of Disc
and Film Track Reproduction

View of Vitrohm Fader
Disassembled to Show

Component Parts

B«

„,

a>

©-S

Ward Leonard Vitrohm Faders

offer

many

features

and advantages.

Engineering details and prices will be supplied on application.

ELECTRIC CO.
WARD LEONARD
MOUNT VERNON,N.Y.

you 15*
more li2

gives

THIS DOES I

The

Enterprise Optical

Mfg. Company, 564 West Randolph

St.,

Chicago,

»

Illinois

EFFECT LIGHTING IN THEATRES
(Page Twenty-Two)

By

Jas. R.

Cameron

SOUND MOTION PICTURES
(Page Twenty-Four)

By Jean

V. Kresser

Sold only by subscription
$2.00 per year

/

THE JOURNAL OF THE SOUND AND LIGHT PROJECTION INDUSTRIES
'
'

'

.'.•'.

•!

'

"

'

>'"

"" '•»«

-

---

I"

'1

i

n..

I

I

II

,

H.

lll

.

'll

11

.
.

. 1

1

1

..J. ..,.
I

I

.

.

II

I

I

I

I

. »««-

I
.

II

M.H III!

,

'

I
I

I
.

.

_

_

These photographs from

the

"On With The Shoiv" were
nished by the
ater,

Warner Brothers

film

furthe-

Hollywood, California. Like
Warner Brothers studios the

all the

stage of this theater

with Gimco Rock
sound insulation.

is

lined entirely

Wool

Flexfelt

Every voice
in

clear
natural tone

A

its

Marvel in Sound Reproduction
"On With The Show,"
California,

is

a Vitaphone Production staged in the new Warner Brothers studio, Hollywood,
an outstanding achievement.

The

ideal acoustic conditions established by the exclusion of outside noises and absorption of disturbing sounds by lining the entire interior walls and ceilings with a layer of GIMCO

ROCK WOOL FLEXFELT
Sound Insulation
an important part

obtaining almost perfect tone reproduction on this full color film.
"Gimco" Rock Wool Flexfelt Sound Insulation has a uniform sound absorption coefficient at all vibrations from the lowest to highest pitch. It is also 100 per cent fireproof, being made from pure silica covered with fireproof muslin and strongly reinforced with metal screening. It is furnished in convenient
slabs measuring 2 ft. x 8 ft. or 4 ft. x 8 ft. of the thickness recommended by our engineering department for each specific application. The slabs are mechanically strong and flexible for mounting on
flat, curved or irregular surfaces.
Nearly 2,000,000 square feet have been sold for sound proofing auditoriums, theaters, hospitals,
apartment houses, laboratories and other buildings.
Consult us on your specific problem.
Write for bulletin.

played

in

OTHER GIMCO ROCK WOOL PRODUCTS:
Acoustic Pads for Sound

Absorption

Flexfelt Blankets for Heat and Cold Insulation
Flexfelt Pipe Covering

Granulated and Loose

Insulating Cements

GENERAL INSULATING

8c

Wool

MFG. CO.

ALEXANDRIA, IND.

REPRESENTATIVES

BROOKLYN, N. Y. — General Insulating Products Company.
BIRMINGHAM. ALA.— H. M. Gassman.
CHICAGO. ILL.— Walter L. Shaeffer.
CLEVELAND. OHIO.— The C. W. Poe Company.
DETROIT. MICH.— N. Merion.
DENVER, COLO.— The Denver Fire Clay Co.

HOLLYWOOD, CALIF.— R. P. Carmien.
HOUSTON. TEXAS— E. T. Kelley.
PORTLAND. ORE.— Gillen Cole Co.
SAN FRANCISCO. CALIF.— Jones Brothers
ST. LOUIS, M0.— L. Mundet & Son. Inc.
TORONTO, CANADA— MacMaster- Jacobs.

"/or clear, natural tones'

9

Asbestos

Supply

Co.
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Samson Qualpensator
varies tone quality to
satisfy anyone anywhere
This unit makes it possible to
please everyone with reproduction from radio set or magnetic

the middle register notes modified
to their taste.

The Qualpensator

will vary tone
quality to please in any one of
Simply turn a
these ranges.
switch and adjust the knob for
degree of change desired.

phonograph pick-up.

The Qualpensator

quality
compensator and volume control
for attachment to either of the
above equipment or other special
applications.
a

is

You

can

needle

remove

phonograph
heterodyne

a
or compensate for the
partial deafness of your listener.
scratch,

whistle

Some like the bass notes emphasized; others prefer them softened.
Still others prefer the treble, others
both treble and bass notes, or even
Hearing

The Samson Qualpensator will do

much

to compensate for the poor
acoustical properties of a room.

Is

Believing

Dealers: Here is a great opportunity to sell a device on a money-back guarantee. Every
prospect to whom we have demonstrated the Qualpensator has bought one or more. Send
for operating instruction bulletin No. PE4.

And

the price

is

right.

Only $25.00, and immediate

\amonffecWie>
Main

\

CANTON
WATERTOWN, MASS.

Factories:

Office:

CANTON, MASS.

delivery.
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Why Waste
all this

Space

on Condensers

MERSHON
ELECTROLYTIC^

CONDENSER

The experience records of manufacturers
using the Mershon Condenser, as ivell as
those of our laboratories, are available

Contains 11. mfd.
in

35

The use

engineers.
Bulletins, diagrams and
a consulting service for your particular
problems are yours for the asking.
Write today.

to

cubic inches

of heavy,

cumbersome condensers

is

passing with the realization that

the famous Mershon Electrolytic Condenser not only saves

SPACE, but

delivers abnormally

WEIGHT

HIGH CAPACITY in small space.

and

Thirty-one

leading radio manufacturers specify the Mershon Condenser as standard equip-

ment because

it is

self-healing, economical,

For the engineer interested in designing

a

humless and trouble-proof.

new power-pack;

for the builder of

a Television set or a short-wave transmitter or receiver; for the

the expert service
is

man, the

an indispensable

sound engineer,

laboratory worker — the MERSHON CONDENSER

aid.
Mershon Division, Dept. P-3

THE AMRAD CORPORATION,
Medford

Hillside, Mass.

SELF- HEALING

:
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V

J-

EDITORIAL
April, 1930

r

"\
INTERDEPENDENCE
was the

IT

such as

A STUDY OF SOUND RECORDINGS

writer's privilege to do the engineering,

was, on the

it

commercial movie

first

in-

Utah. That was in the
was perhaps well that the audiences
of the early screen houses were to such an extent under
the spell of wonder that they were in no mood to
criticize.
Light projection as an art, in 1907, had be-

THE

fore

it

many

Keeping

It

forward steps in the
booths during the intervening years has been an interesting experience which along the way developed a
touch with the

healthy respect for the

The comparatively

work

useful

original,

nor inventions.

discoveries

Carty once said that some of these

recent advent of sound back of

The workings of the law
number of source minds

produce present-day telephony.

to

Looking

development of the

to the present state of

entertainment equipment

vacuum

followed that the

sound projectionists were recruited from the radio
laboratories, where vacuum tubes are trained to do
their stuff.

Upon
that in

instances light projectionists either resent

or misunderstand the presence of the sound projection-

Opportunity for

ist.

more

this is

likely to

The
is

upon

But that period

and

will end,

advantage of the

man"

as an interloper has not yet ended.
it

will

end to the personal

Still,

is

under-

it.

is

abroad in the new

field.

There

doubt that when the new theatre is no older
than the telephone is in 1930, it will be paying investlittle

ment returns as comforting as those now garnered by
company stockholders.

telephone

Already the engineers are

at work, searching out desound systems used in theatres. Out of

these inquiries will

surpassing

far

in

come entertainment presentations
theatre-filling

value

anything the

world has ever known.

A reading of

other uses to which combined

and yield

This desire

the inquiring engineer, with the sure prestige

of past performance

light projectionist.

The amusement and

throughout the

itself

standable and there can be no quarrel with

fects in the

period of time during which the "radio

to be looked

in service

something on the investment.

exist in

theatres using sound-on-film.

now

in-

This, so that the

country might have time to pay for

is

occasion one hears mutterings which suggest

some

managers

no small number wish that the engineers and

in

group of young men skilled in knowledge of sound reproduction.
Because the reproduction of sound suitable as an accompaniment to picture presentations reit

J.

perhaps

of averages yielded a sufficient

ventors would take a long holiday.

tube amplification,

John

men were

talking picture art, no doubt executives and

of the projectionist.

our

in

by laboratory engineers. All of the engineers engaged in telephone laboratories did not make

the screen introduced into the operations an additional

quires

exists

it

present state of development

mainly "wishful thinkers."

years of travail.

in

its

largely as the result of inquisitive explorings

stallation in the State of

year 1907.

telephone industry as

time reached

Goudy and W.

the paper

on sound recordings, by C. F.
Projection

P. Powers, in this issue of

ahead

and sound projection are to be put in the days
will be of such an extended scope that there will
be agreeable and profitable employment for every man

Engineering, may be a little disturbing to theatre
managers who would like theatre patrons to be satisHowever,
fied with the present entertainment output.

qualified to operate the equipment.

there

For a time it will be advisable for the sound expert
to defer in some matters to the light expert, and vice
But, there will be no hesitation to at all times
versa.

gations by engineers will

cooperate in the interest of the show.

the

light

As our valued
"Interdependence
of

the

thing

situation

is

if

all

a success.

every

P.

man

A. McGuire has said
This pithy analysis

the keynote."

discloses

obvious to

show must be
success

friend
is

business

perception.

thinking projectionists.

And

it

will

The
The

be an unqualified

recognizes and keeps in

is little

doubt that out of these analytical investicome a degree of betterment

sound reproduction that

in

showmen
stage

will

win the acclaim of

ambitious to preserve the best of the art of
while

moving toward the theatre of the

future.

The paper by Messrs. Goudy and Powers was

pre-

sented at the February, 1930, meeting of the Radio
Club of America, New York, and is a noteworthy contribution to the

new

art of

sound reproduction.

mind the

requirement and the effectiveness of interdependence.

DONALD McNICOL,

Editor.

:
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Zrenner says *

* *

Read Mr. Zrenner' s

"Satisfactory"

Verdict

Wright-DeCoster, Inc.,
2223 University Avenue,
St. Paul, Minn.

Any man who

has been connected with the movie industry for any
length of time doesn't need to be told that E. C. Zrenner, the Publix
Sound Engineer, is recognized as the last authority on theatre sound
installations.
See what he says about the

Gentlemen
After

using

several

of

Wright-DeCoster speakers and
9

horns,

know

Wright -De Coster Reproducer

I

am

writing

to

your
No.

let

you

that they are giving very sat-

isfactory

results.

Very

This reproducer with Wright-DeCoster No. 9 Directional Horn will bring the
Your patrons will acclaim their satisfacfinest sound results to your theatre.
tion with enthusiasm.

E.

yours,

truly
C.

ZRENNER,

Publix Sound Engineer.

There is a Wright-DeCoster Speaker
and Horn for every type and kind
of sound installation.

Write for Full Details and Address
of Nearest Sales Office
No.

9

WRIGHT-DeCOSTER,
Export Dept., M. Simons

&

Son

The Speaker

Horn

the

Year

INC., 2239 University Avenue, St. Paul, Minn.
220 Broadway,

Co.,

of

New York

Cable Address, Simontrice,

City.

New York

A NEW

POWER LEVEL INDICATOR
For measuring and monitoring power
of voice transmission
and recording circuits

level in all kinds

RANGE
Engineers

-10
and

DB

to

+36 DB

Technicians: Bulletin

"SIS-510P" gives a complete description
Send for your copy today

Price $60.00

maintenance of the proper power level
THE
in
facilitated by the
parts of a system
all

shooting" on sudden surges. The "multiplier"
is an L-type resistance network which serves
to extend the range of the meter and to
maintain the input resistance constant for all

is

use of a power level indicator. The Type 586
Power Level Indicator is especially valuable
because of its portability, low cost, high
accuracy, and freedom from frequency errors.
It requires no batteries.
The meter is a copper-oxide-rectifier voltmeter, properly damped to minimize
over-

and for all frequencies to at least
7000 cycles.
Although the instrument is calibrated for
500-ohm lines it may be used with lines of
other impedance without difficulty.

settings

<T40

GENERAL RADIO COMPANY
CAMBRIDGE

A,

MASSACHUSETTS

5
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How

Acousti-Celotex

provides ideal hearing conditions
for

THE

sound pictures

average speaker utters from

Acousti-Celotex

When

3 to 5 syllables a second.

each syllable is audible for several
seconds, the audiences must pick out
from the mass of syllables in the air
the one which has just been uttered.

The human

is

The
with

that

.

.

a

permanent

cor-

tiles

most

harmonize
any

perfectly
architectural
or

decorative scheme, and the upkeep
cost is low.
For Acousti-Celotex
tiles can be painted and repainted

not able to do

without impairing their

and the inevitable result is
confusion and jumble of sounds

this

a

ear

is

rection of theatre acoustics.

efficiency.

.

destroys

the

pleasure

The amount

of

Acousti-Celotex

and the proper location for

the

of

application in each individual theatre
can be readily calculated by exact

audience.

Ordinary building materials such
wood, glass, absorb only
from 2 to 5% of sound energy
reflect the rest back into the auditorium and cause each syllable to

scientific

its

methods.

as plaster,

.

.

Simply
problems

.

of

submit

your

acoustical

to the acoustical

engineers

The Celotex Company for analysis

reverberate for 2 or 3 seconds with
only slightly diminished strength.

without
and recommendation
charge or obligation. The absolute

high

accuracy of their calculations has
been checked and proved in hundreds of actual installations.

But Acousti-Celotex has

a

.

sound absorption value.* The intensity of each reflected syllable quickly

.

.

THE CELOTEX COMPANY

diminishes to the point of inaudi-

919 North Michigan Ave.,

bility.

Chicago, Illinois

This remarkable material comes
in single, finished tiles quickly and

In

Canada:

Alexander Murray &

Co.,

Ltd.,

Montreal

Mills: New Orleans, Louisiana
Branch Sales Offices in many principal cities

easily applied directly over existing

(See telephone books for addresses)
Acousti-Celotex is sold and installed by approved
Acousti-Celotex contractors

surfaces.

The word

(Keg.
is

the

U.

S.

Pat.

Off.)

trademark of and indicates manufacture by
The Celotex Company, Chicago, Illinois

FOR LESS NOISE

BETTER HEARING

*TYPE BB ACOUSTI-CELOTEX HAS A SOUND ABSORBING EFFICIENCY OF

70%.

:

:

:
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A Study of Sound Recordings
By

THE

subject

may seem
of

with

line

presented

be

to

somewhat out

to be

the

usual

radio

topics.

NEEDLE VELOCITY
MINI RADIUS

GROOVE

MAX. RADIUS GROOVE

OS64 PER FRAME

AVE RADIUS GROOVE

MIN.

VEL AVE VEL. MAX. VEL.

78R.PM.

16.3

31

4

46.5

I6-REC0RD

13 5

20 5

275

33&RPM

FIG.I

P.

Powers%

must devote some time to the subjects
which fall specifically in this gap.
This paper relates to recording, which
obviously one of the contact points
between the picture industry and the
is

Recently, however, a new and rather
important industry has come into
existence which is demanding the attention of many of our members.
I
refer to the talking- motion pictures.
Here we have an industry of already
tremendous proportions, although it
is but a few months old.
It is interesting to note that this new field of

IZ'RECORD

Goudyf and W.

C. F.

VEL IN INCHES PER SEC
NOTE FILM SPEED IS USUALLY

I8?sec

activity is here as the natural result
of progress in scientific research.
Recording of sound on film and disc
has been highly developed. These processes are the result of recent advances in photography and the appli-

cation of electrical recording. Pickup
devices have been developed to meet
The photoboth types of recording.
electric cell is one of the outstanding
Electrical
developments of the day.
pickups for disc records have been improved with great strides. Amplifiers
and speakers have arrived quite
naturally, having come along with the
These developprogress of radio.
ments have been running concurrently
and as a result we have the talking
This new industry is alpictures.
ready demanding the attention of

many from our field of radio. Those
of us who are so engaged find it necessary to study these new problems
carefully.

There is naturally quite a gap between the motion picture and the field
If these two
of the radio engineer.
industries are to

come

in contact

we

electrical

radio)

(or

industry.

;

The Recording Process
The recording process
be described as follows

may

briefly

A

suitable
microphone is connected to the recording device through an amplifier. AVheu
possible, the set-up is such that no
distortion is contributed by the recording equipment. The air waves hit
the microphone and the pressure variations are faithfully reproduced at
the recorder.
The amplitude of motion of the recorder element is supposed to be a perfect copy of the air
pressure wave at the microphone. In
the case of film recording, regardless
of type, the sound positive film has a
distribution of density which will control the light entering the photoelectric cell, so that the instantaneous intensity is proportional to the sound
pressure
on the microphone dia:

phragm.

We

have,

therefore,

for

Average Radius 5S75

*iV

Inches

0.5S60
0.4IOO
0.2050
0.0410
0.0200
0.0041
0.0025
0.0020

35
50
100

500
1000

5O0O
8000
IOOOO
*

in

Radius 5.15 >°k m
X. in

Inches

0.5150
0.3600
0. 18

OO

0.0360
0.0180

00036
00022
O 0018

LENGTH OF WAVE IN GROOVE OF AVERAGE RADIUS(5.875)
PACENT REPRODUCER CORP FIG. IA NEW YORK, NY

and

film

recordings,

Approximate tangential

a record corres-

ponding to the air pressure at the
microphone.
Because of this fact, it
interesting to compare correspondIn
ing recordings on disc and film.
many cases we find a very striking
similarity.
The disc recording, of
course, is modulated within narrow
limits,
whereas the film (variable
area)
is
modulated through wide

is

velocities

(Inches per second)

Inside groove

16.3
31.4
46.5

Middle groove
Outer groove

The records as furnished for picture
work are sixteen inches in diameter
and operate at 33 1/3 r. p. m. The
needle speeds are given below

Approximate tangential

velocities

(Inches per second)
13.51

Inside groove

Middle groove
Outer groove

both disc

FREQUENCY-WAVELENGTH RELATION OF 16 RECORD

FREQUENCY

are ten and twelve inches in diameter.
Obviously, the larger record accommodates more recording than the smaller
record.
The minimum groove diameter for both records is approximately
4 inches the outer diameters are apinches
and 11%
proximately 9%
inches for the ten and twelve inch
The normal
records
respectively.
speed of these records is 78 r. p. m.
As a result of these figures, the following needle velocities are given for the
twelve inch record

20.49
27.47
(See Fig. 1)

noticed that the needle speed
the sixteen inch
record.
Because of this fact, the recording and reproducing problems are
somewhat increased. Naturally, the
lower the needle speed, the shorter
will be the total available distance
This fact is
for a given recording.
illustrated by the following fundamental equation
waveTangential needle velocity
length
frequency.
The cutter used in disc recording
is triangular in shape and is capable
of recording relatively high frequenThis shape could not be applied
cies.
to needles for obvious reasons, the
most important being the consequent
destruction of records.
We are comIt is

is

much lower on

=

X

V/EW OF NEEDLE TIP

limits.

Delivered before the Radio Club of
America, Feb. 19, 1930.
t Chief Engineer, Pacent Electric Co.
% Technical Director, Pacent Reproducer
Corporation.
*

RECORD GROOVE

Disc Recordings
Commercial

records

for

home use

Fig. 2.

Path of needle

tip.
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to replace needles frequently
order that the needle point diameter may be small enough to follow
the high-frequency modulations.
Let
us not be upset about this apparent
defect or shortage of high-frequency
response.
Very little amplitude is

pelled

Generated Voltage

in

A\

The instantaneous generated
age

ratio for the slopes at all points along
the curves.
(See Fig. 3).

volt-

pickup

device (for disc)
is directly proportional to the instantaneous radial velocity of the needle
(armature). This statement is readily appreciated when we consider that
no generated voltage exists when we
have no modulation of the groove.
of

a

If

If

= A sin —
= A cos
dp
dy
2A cos
y = 2A
dd
y

d,

sin

6,

>

For uniform generated voltage at
all

frequencies the amplitude of the

groove

must

modulation

vary

in-

versely as the frequency.

however, the groove is never
absolutely free from modulation owing
(Strictly,

Fig.

shows

4

several

sine

wave

grooves fulfilling the requirements for
£

<*.

AMPLITUDE X PREQUENCY

Fig.

3.

necessary at these frequencies to
Obviously,
cause them to register.
considerable energy is represented in
high-frequency
impression,
even
though the amplitude is low.

Needle Diameter

vs.

NEEDLE

Frequency

Recording is more difficult on the
inner groove because of the decreased
velocity. A detail study of the groove
and needle dimensions will show that
difficulty is to be expected in reproducing high frequencies because of the
physical limitations of the parts concerned.
By consult(See Fig. 1A).
ing this table, it becomes apparent
that the higher the frequency the more

-r/6.

5-

Fig.

constant generated voltage.
It will
be noticed that for the lowest frequency the needle travels radially
(vertically in the figure) a distance
of 4A for the period of one cycle. For
the double frequency wave the needle

ture).

<*.

AMPLITUDE X FREQUENCY

Fig.

4.

"Cross-over."

CPOSS SECTION OF RECORD GROOVES.
to the imperfections in material struc-

6EHERATEO VOLTAGES

6.

It is interesting to note that the
amplitude of the generated voltage
wave is dependent only upon the rate
of change of the needle position, radThe amially, with respect to time.

A

travels radially, a distance of 8

X

—
2

plitude of the recording groove, however, determines this rate that is, the
higher the amplitude for a given frequency, the greater will be the slope

in the

same period

For the

of time.

;

becomes for the needle to
faithfully follow the groove moduladifficult

it

In fact, it is quite possible to
record frequencies which can not be
reproduced by the ordinary needle.
(See Fig. 2).
This figure roughly
illustrates the inability of the needle,
owing to its large diameter, (approximately .003 inch) to faithfully follow the minute high-frequency variations as recorded.
(Fig. 2 is purposely
exaggerated to convey the point under
consideration).
However, when the
needle is new it is capable of doing its
best work. It is possibly for this reason that the large records are always
cut from inside to outside.
tions.

This

of the curve at a given point.

wave having four times the fundamental frequency, the needle travels

A

is

radially a distance of 16

readily understood when we consider
the expression for a sine wave having
an amplitude equal to A, and a similar

to

same period of time. The average
generated voltage, therefore, in each
case is the same, inasmuch as the
radial distance covered over the period
of time in question for each wave is
4 A.
(See Fig. 4A).

determined by the derivative of the
expression for the curve, and in the
above case, the solution shows a 2 :1

r

\

Curves
pickup

types of

showing
behavior
various

yj

'/I /El

oe

S

c

s

s

o
with

in the

4

wave having an amplitude equal
The slope of this curve is
2A.

Uj

—

X

£

C
L

VU

W 771

PA II Ol.

IE
-IB

\D

i

JE STEl XI V£ OLE
V AIF STEL 7 JF F/ 1LE

\

/»

V S or r
RF N

i

ME STEl 'LI IE -I LE
-E

\\

needles.

N

5 02

\

5
O

^K

o

4

5

f REQUENCY

p

o

[

\

9o
O

S

5

~t

Fig. 4A.

Frequency record.

THESE CURVES REVEAL TH r BEHAVIOUR OP A PHOAIOSRAPH P/CK UP WHEN
VARIOO S TYPES OP A/EEDL ES ARE USED
PACEKIT reproducer CORP
Courtesy, wi/rn.Essnwru>.
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The maximum permissible amplitude of modulation in disc recording
(See Fig.
is approximately .002 inch,
This amplitude is seldom ex5).
ceeded in order to prevent the possibility of cutting into the adjacent

response of this needle
its filtering effect.

response

Because of this physical
limitation, the voltages corresponding
to the frequencies below 250 cycles
(approximately)
however, reOccasionally,
duced.
cordings have been released which
iihow modulation amplitudes in excess
No great diffii»f
the above figure.
culty results in producing these recproviding extreme amplitude
ords,

S.

b.
c.

10

A certain amount of vertical needle
pressure is necessary to provide proper
tracking.
As a consequence, records
must be made of hard material and
they must be abrasive enough to grind
the needle in order to reduce the unit
pressure at the needle point. This of
course results in better coupling beOrtween the record and needle.
dinarily, the unit pressures are suffi-

Needle wear.
d. 15 min.
e. 20 min.

reduced after one minute of
Curves A and B of Fig.
7 show the relative voltages generated
operation.

a result of the consequent weakened
Fig. 6
condition of the side wall.
illustrates a "cross-over," which is the
obvious result of over-modulation in
recording.

A (inches)

f

8000 0.0022
500O 0.0036
4OO0 0.0045
2000 0.0090
IOOO

0.0180

f

A (inches)

800
500
400
200
*96

0.0225
O.036O
0.0450
0.0900
0.1875

• CORRESPONDS TO SPROCKET HOLE HUM.

Pressure at Needle Point
f-

might be of

*

1

interest, at this time,

to consider the unit pressure existing
Assuming the
at the needle point.

diameter of the needle to be .003 inch
and the needle pressure 5 oz., the
resulting vertical unit pressure is
roughly 44,000 lbs. per square inch.
If one were to determine the normal
drag on the needle point along the
direction of motion, startling values
would result for the unit pressure perpendicular to the direction of motion
when a change in direction is encountered.

However, owing

fibre

to their

production.

Fig. 8 is

micrograph

of

The tracking of the needle through
the groove causes the peaks of the
recorded waves to become worn, thus

RESULTANT
FUNQBHEHTAL

ciently

min.

points do not come adjacent on successive grooves. In reproducing, however,
difficulty is frequently experienced as

It

shows the

using

service.
LOCATION OF TONE ARM WITH RESPECT TO RECORD

-TIG. IO-

Fig.

when

D

an actual photoneedles showing the
amount of wear after service of 5, 10,
15 and 20 minutes. It will be noticed
that the most pronounced deformation
occurs during the initial period of

will be relatively re-

unused
5 min

obtained

because of

is

Curve

poor
frequency response characteristic, they
are not used in commercial sound reneedles.

groove.

a.

The somewhat reduced

needle.

steel

NEW YORK, NY

Fig. 11.

Frequency

— wavelength

12.

Sth

changing the wave shape which produces distortion. This wearing of the
groove wall affects the reproduction
quality in an ever increasing amount
Prior to the
as the record is used.
arrival of sound pictures, the question
of record wear, and the consequent
decrease in record life, was of no
great importance.
In fact, it was
probably considered a desirable feature from the point of view of the pro-

Today, however,

in

the

mo-

tion-picture industry the producer
in

by the pickup using new and worn
loud tone steel needles. It is evident
that as the needle wears, its response
favors the low frequencies thus reducing the quality of reproduction. Curve
C shows the response using a soft tone

RECORD GROOVE
Groove relation to
voltage generated

GENERATED VOLTAGE

-FIG. 9-

PACENT REPRODUCER CORP

is

prolonging the life of
records, because he obtains a return
the
of
rental from
in the form
interested

table.

of fundamental
harmonic

Resultant

and

ducer.

FILM SPEED 90«/m,n
PACENT REPRODUCER CORP

Fig.

Fig.
12A.
Fundamental
approx.
154 cycles per sec. with pronounced
5th harmonic.
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Fig. 17.

2000 cycles per second.

the mass low and the stiffness high.
It is desirable to confine this stiffness
as far as possible to the needle itself.
The use of half-tone needles has

become common among projectionists
when reproducing over-modulated records.
In fact, many records as released are marked, "Use
needle."
(See Fig. 13).
Fig. 12B.
Fundamental approx.
330 cvcles per sec. with 8th harmonic.

Analysis

When

analyzing a disc recording by
inspection, we must keep in mind the
fact that the actual generated voltage
wave is not as a rule similar to the
recording.
As stated, the generated
voltage at any instant is determined
by the rate of radial motion of the
needle.
In other words, we obtain
the slope of the recording curve

exhibitor.
It is hoped that record
wear will soon be overcome, not purely
from the financial phase of the problem, but because of the improved
quality of reproduction which will
result.

Pickup Distortion

to

half-tone

Be Divided

/
I

dy\

.

strictly

-n

I

at the instant in ques-

For

is
faithful
reproduction it
obvious that distortion must not be
introduced by the pickup. It is clear,
therefore, that a stiff needle is required for faithful reproduction, otherwise, movements at the armature end
of the needle will not represent movements at the groove end. In fact, a

tion in order to determine the magnitude of the corresponding voltage
ordinate.
For sine waves, this derivative curve will, of course, have
Fig. 15.

Section 16

in.

record.

the same shape as the recording curve,

dition, the side pressure at the needle

will be excessive (on account of the
reduced cushioning action) and breakdown of the groove wall may occur.

We desire to have the natural frequency of the system somewhat above
the highest frequency to be reproIn a mechanical system the
duced.
mass corresponds to inductance, the
compliance to capacitance, and the
the reciprocal of the
In the electrical circuit,
must be kept low therefore, in

stiffness

to

Steam whistle approx.
1000 cvcles oer sec.

Fig. IS.

capacitance.

LC

;

the mechanical system
Fig.

13.

Difficult

we must keep
being a cosine curve. For other waveforms, however, we must not expect
any great degree of similarity. (See
Fig. 9).
The derivative curve is, as
a rule, a much more rugged curve.
Fourier's theorem states that any
periodic function may be considered
as composed of a constant, a fundamental, and a series of harmonics. 1
We therefore think of our complex
waveforms as being the result of
several simultaneous waves. We may,
in fact, consider each component wave
as existing separately.
Circuits can
as a matter of fact be arranged to
favor certain terms in this series. A

recording.

soft tone needle may be considered as
a
mechanical filter.
A magnetic
pickup requires damping in order to
smooth out resonant points, and at
the same time maintain the proper
neutral position
armature.
of
the
With this design, considerable inherent stiffness is present in the
mechanism of the pickup. If too much
stiffness exists, relative motion of the
armature and field will be reduced,
thus defeating the idea of the pickup.
The entire pickup will be somewhat
compelled to follow bodily the modulation of the groove.
Under this con-

Fig. 16.

10-in. record

showing needle.

1

Sec Appendix.
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every component in its original form.
In order to reduce groove wear to
a minimum it is imperative that the
pickup unit be located properly with
respect to the record.
(See Fig. 10).
The pickup arm is shown coinciding
with a line drawn tangent to the
groove of average radius.
Mounted
in this position, the pickup imposes
the least wear on the sides of the
grooves.
Slit

Width

vs.

Frequency

width and needle diameter are
analogous in so far as they both impose frequency response limitations
in the respective reproducing systems
of which they are an integral part.
Perfect scanning of the sound track
Slit

Fig. 19.
Voice and piano fundamental approx. 450 cycles per sec.

complex

voltage

wave

is

Fia. 22. 5000 cvcles ner sec. Maanitied 30 diameters to show drain.

composed,
Since the upper frequency limit decreases with slit width increase, it is
obvious that the fidelity of reproduction also decreases accordingly.

therefore, of several voltage waves of
different frequencies.
An ordinate of
the resulting curve is found by adding
the instantaneous ordinates of the
components at the particular point in
question.
The slope of the resulting
curve is merely the sum of the slopes

shows a table of frequencorresponding wavelengths as found in sound recording
on film.
Fig.

cies

of the component curves at the point
in question. Hence, in the case of disc
recording, the voltage generated at
any instant is equal to the sum of
the instantaneous voltages of the components of the recording for the instant under consideration.

Recordings
Fig.

the

not the purpose of this paper
to treat the subject mathematically,
but we should not overlook the great

mathematical analysis.
Reproducing arrangements are indeed
of

the

highest

tour

have

the

of

the

resulting

possibility

order.

It

in the con-

recording we
reproducing

of

Fig. 21.

obtained only by an
a slit having zero
such a slit is purely
must be content with
tion to the ideal slit,
finite width.
is

ideal

is,

width.

The upper

limit

of

slit,

that
Since

theoretical,

we

an approximaor one having

Fia.

plex

20.

Repeatina waveform fundaapprox. 115 cycles per sec.

23.

Com-

recording.

contour

the

of

wave formed by the
a fundamental and its

By a close inspection of a
waves.
wave, it is generally possible to determine the pronounced frequencies
that are present.
12A and 12B are examples of
recording in which we
have a clearly defined fundamental and
Figs.

sound-on-film

frequency

re-

decreases as the slit width
increases.
If the slit width is equal
in length to one cycle there will be
no modulation of light and no response
for the particular frequency.

Fia.

illustrates

eighth harmonic. In recording, nearly
all waveforms are complex, i.e., they
are composed of several sinusoidal

5000 Cycles per sec.

sponse

mental

12

resultant

combination of

possibilities of

analyzers

their

Comparison of Disc and Film

It is

seems hardly possible that

11

and

a superimposed harmonic.

The fundamental frequency and pronounced harmonic which constitute
the

wave shown

in Fig.

12A are

(if

Fete .2
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quencies are shown in Fig. 14. Here
the
recorded
frequency
(inside
groove) is approximately 50 cycles.
The wavelength at this frequency is
readily appreciated when comparison
is
made with the millimeter scale
along the top of the picture.
Ten
diameters is the magnification at
which tbis picture was taken.

A

cross-section view (magnification
of record grooves is
shown in Fig. 15.
This view accurately shows the dimensional relations

57

diameters)

between the groove width, the groove
depth,

and the wall

thickness.

It

might be well at this time to refer to
Fig. 5 which shows all the above
dimensions.
Fig. 16 shows a needle tracing a
groove.
From this figure we obtain
some idea of the relative dimensions
in the vicinity of the needle tip.

A constant frequency recording at
A
2000 cycles is shown in Fig. 17.
Fia. 24.

Whistle aDDrox. 1000 cycles
oer sec.

accurately scaled) 154 and 770 cycles
per second respectively. 2
Fig. 12B shows a fundamental of
approximately 330 cycles, with the
corresponding eighth harmonic. (Note
the peculiar contour due possibly to
the presence of an even harmonic.)
This is a piano recording, and it is
interesting to note that in general the
shape of piano recording is not so
complex as voice recording.
Fig. 13 is a view (magnification
12% diameters) of a 16 inch record

hole.)

Referring again to Fig. 23, grooves
nine and ten show a 1000 cycle frequency recording previously referred
to and shown in Fig. 18. This whistle
frequency checks closely with the corresponding
film
impression
shown
in Fig. 24.
(10.5 wavelengths per
sprocket hole 1008 cycles per second.)

Fig.

Periodic low frequency groups.

26.

millimeter scale is included for purcomparison.
The photoposes of
micrograph was taken at a radius of
approximately 6.5 inches and a magIt can be
nification of 10 diameters.
seen that at this radius tbere are apwavelengths per
proximately four
millimeter, which corresponds to the
designated frequency marked on the

nine of Fig. 18.

a typical example of the
waveform obtained by the
simidtaneous recording of voice and
Here the waveform repeats
piano.
Fig. 19
resulting

is

approximately 4.6 times in every
3/16 inch indicating that the fundamental frequency is roughly 450 cycles.
Another interesting uniformly repeating

wave

is

fundamental

shown

in Fig. 20.

frequency
proximately 115 cycles.

Whistle

freauencv

frequencies.

with

The

by inspection.

thirty-

experimental
work
being conducted by

A

on

the
Electric
Company at the
interesting
Highly
time.
facts have been revealed as a result of
this research, but unfortunately they
were not available in time to include
them in this paper.
Undoubtedly
they will be presented to the Radio
Club at some future time.
is

In closing, we wish to acknowledge
the cooperation of the following

Max

Batsel, Chief Engineer,

C.

Photophone,
film

and

Inc.,

RCA

who furnished

disc records for a study.

Dr. Percy Hodge, Professor of Physics,
Stevens Institute of Technology,
who took many photographs and
conducted the study microscopically.

pronounced 1000 cycle note corresponding to a steam whistle as
recorded on the trailer of "The
Toilers" appears in grooves eight and

other

interesting

is

Intensive

A

25.

is

Fig. 23 shows a variety of wave
shapes.
Attention is called to the
recording on the seventh groove where
a series of wave groups is found. The
frequency can be scaled as 333 cycles
per second, (one-third of the whistle
frequency shown in groove nine) and
checks closely with the corresponding
portion of film recording shown in
Fig. 26. (3.4 wavelengths per sprocket

record.

Fia.

is

Fig. 22 shows the same 5000 cycle
recording but at a much higher magnification (30 diameters).
This view
clearly brings out the relative size of
the emulsion grain.
It is apparent
that the granular structure of the
emulsion is one of the serious limiting
factors in high-frequency recording.

pickups
Pacent
present

2

3/16 inch.

frequency

this

to

cycles)

The wavelength

.0036 inches.

identified

the

is

corresponding

(5000

21.

fourth groove shows this whistle frequency superimposed on a lower frefilm
quency.
corresponding
The
recording is shown in Fig. 25.

exceedingly
high
amplitude
in recording low fre-

the sprocket hole pitch

Fig.

to note that this
whistle frequency occurs again on the
twenty-ninth groove and is easily

employed

The inclusion of the sprocket holes in
illustrations affords a means of determining the magnification, inasmuch as

in

—

recording.
The
of the groove wall
at the points of high lateral cuts is
plainly visible.
Great care is necessary when these records are reproduced to prevent the formation of a
cross-over.

The

recording

shown

It

showing
difficult
weakened condition

cuts

quency

very good

here

is

H. Evans, Chief Engineer, The
Vitaphone Corp. and J. G. Aceves
of Amy, Aceves & King, for many
valuable suggestions.
Adney Wyeth, Educational Director,
Pacent Reproducer Corp., for valuable assistance in preparing the
P.

paper.

Appendix
Consider a voltage wave composed
of a fundamental, 3rd harmonic, and
a 5th harmonic (constant term equal

The

to zero)

ap-

then: e
a3 )

example of high-fre-

When

= Ei
+E

5

this

sin

sin

<"t

+E

voltage

is

sin

3

(5wt4-a

5

(3<"t

+

).

applied to a

:

;

;
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ance, the current

Vlt2

cot

+

—

—

—

&3

63)

Is

a5

we

— 6,).

Where

E

+

VR1

Vr + x*

2

2

e

sin (5

+ X5

2

2

X

Xi,

i

+a
3,

ances of the
mental,
3rd

by L,

coefficients

have,

(3cot

sin

+

61)

6i).

Denoting the
etc.,

(cot

X12

+

cot

a5

sin

+
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react-

is

E,

sin (3

and

having resistance

circuit

3

=I

I

sin

(cot

— ©3) + L

and

X

la,

Is,

— ©i) +

sin

(5<"t+

are the reactthe funda5th
harmonic,
and
for

harmonic respectively,
t9i

= tan

-1Y

-=j- ; 63
It

= tan -=It

dt

= tan

R

DISCUSSION
J.

G. Aceves

FROM

the interesting presentation of Professor Powers, there

seems to be a number of similarities and contrasts between
the recordings by means of discs and
those by means of films.
It will be noted that in the case of
film recording, if the phases have not
been altered during the process that
follows from the air pressure variations at the microphone to the light
intensity variations applied to the
film, the contour of the film record
curve would be exactly of the same
shape as that of the air pressure
variations.
The reproduction of such
records by means of a perfect amplifier

would

result in

an

electrical pres-

sure variation (e.m.f.) of exactly the
same shape as that of the original
sound wave.

In the case of recording by means
of disc, and assuming the same perfection in the process, the amplitudes
of the wave in the disc at any time
would be proportional to the air pressures which originated them. (This is
not mathematically true unless the
diameter of the disc is infinite).
However, the generated instantaneous
voltages due to the motion of the
needle and armature of the pickup
are proportional to the rate of change
of the ordinates in the recorded wave
or as Professor Powers pointed out, to
the derivative of such curve.
Hence,
for higher frequencies of the same
amplitude, the generated e.m.fs are
correspondingly higher.
It is therefore expected there will be a very
"tinny" reproduction of music with
very little depth of tone, according to
this theory.
Yet, the very same amplifier may be thrown either on the
pickup from the discs or from the
photoelectric cell in

scarcely visible; in fact, the picture
of the one thousand cycle "whistle" is
about the only instance where a fre-

quency as high as this is clearly disand let us not forget that a
steam whistle does not speak in

cernible,

whispers.

5

circuit

-IV

even ignoring the well-known reduction in relative amplitude of the very
low tones.
By inspection of the
microphotographs shown by Professor
Powers, it will be noted that the frequencies
above one kilocycle are

many commercial

moving picture machines, and the
music or speech comes about the same
in quality whether a film or a disc is
used for the same selection.
The answer, it seems to me, may be
found in the fact that the track in
the disc recordings does not actually
represent the instantaneous air pressure variations at the microphone,

Another interesting point

to

men-

moves outward. There must be on the
other hand more likelihood of imperfect recording of very short waves
belonging to high harmonics when the
speed is slow, as at the inner rings,
than when it is faster, as at the outer
ones.
It is obviously impossible to so
alter the angular speed of the record
as
produce a constant linear
to
speed of the needle such as might be

found desirable.
It occurs to one that the old form
of cylinder record would have important advantages over the disc if it

that in compound sound
waves, the ear receives identical impressions from waves of entirely different shape, so long as the component
simple harmonic frequencies have the
same amplitudes, regardless of original phase displacements with respect
to each other. This is very fortunate,
since there are innumerable phase retardations, and displacements in the
amplifiers, as well as in the "motors"
that cut the disc and reproduce it.
Only in case of transients of extremely short duration the phases
may make some appreciable difference,
but even here we are saved by the fact
that the human ear does not recognize
sounds having less than 10 to 20

the adjacent grooves from approaching too near together where large amplitudes occur, thus weakening the wall
between and causing "cross-overs."
This could easily be prevented on a

complete cycles.

cylinder.

tion

is,

Percy Hodge

POWERS' lecture
discussion which followed it certainly brought out
some most interesting facts as
to the present status and difficulties of
the sound-picture industry.

PROFESSOR
and the

Both the film and disc methods of
recording and reproducing have defects which are not easy to overcome,
and there is still much research to
be done before we can sit in a movie
theatre
with our eyes shut and
imagine we are listening to the real
play or opera.
As regards the disc records it
would seem that one of the first
things which should be considered is
how to get rid of the enormous pressure at the needle point (amounting
to as much as 40,000 pounds per
square inch) which causes the needle
to begin to wear and change its shape
immediately and to produce rapid
deterioration of the record. The necessity for such a high pressure is not
easily apparent unless it is required
in order to make the needle follow the
groove accurately and not slide up on
one side or the other. Is it impracticable to use any shape of groove except
the nearly semi-circular one
which has been adopted? Could not
a groove be designed which would
offer a more positive lateral thrust for
a given downward pressure?
In sound-picture records it is customary to start the groove at the inside of the record instead of at the
outside as in ordinary phonograph
records.
This is done because the
needle wears less at low speeds and
the speed increases as the needle

could be used.

The matter of constant speed with
such a record is easily taken care of.
Also a cylinder with a diameter equal
to that of the average groove of
a disc record would only have to be
as long as the width of the groove
surface of the disc in order to hold
as large a record. A cylinder a foot
long would hold four times as much
recording as a disc with three inches
of recording.
One of the difficulties
in making disc records is to prevent

The practical difficulty which presents itself at once is that of reproducing a master record in a lot of
duplicates, and there are doubtless
others.
Professor Powers stated that, since
harmonics possess great
the high
energy for very little amplitude, they
can afford to lose a part of that by
wear of the record groove and will
Is
still have plenty of energy left.
this necessarily a correct inference?
In phonograph records the absence of
consonant sounds in speech is particularly noticeable, and these sounds
involve very high frequencies. Can we
afford to have them partly suppressed
by wear?

As regards the relative merits of
and disc recording and reproduc-

film

are

many

ments on both

sides.

tion there

plausible argu-

The use of a sound track involves
an optical system which, from the
point of view of a lecturer on optics,
appears rather formidable. Can such
a system be made fool-proof enough
for the average operator?
In view of the probable development
in the near future of larger screen
pictures economy of film space is an
the
important
consideration,
and
present sound track occupies about one
It
eighth that of the standard film.
would be desirable to leave it off if
possible.
It appears to be the ambition of the
manufacturers to make sound pictures

available for home use. The film generally adopted for this class of pictures is the 16 mm.
On such a film
the sound track must necessarily be
reduced in size, and there enters the
possibility that the grain of the photographic emulsion may cause trouble

—
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irregularities.

that, for

home

It

would seem

use, the disc recording

offers both a simpler

form of apparatus
Phonograph records

and more rugged
than

the

film.

as

now made,

when played with a good

electric pick-

up, are certainly not far from perfect,
and such sound production coupled
with suitable pictures should be acceptable to anybody.
Of course it will not do to make the

home sound

pictures too good or people
won't go to the movies. One theatre
at least has found it necessary to
broadcast Amos and Andy every evening in order not to have the house
empty for the early performance.
Many people have stopped going to
concerts because they can hear almost
as good music over the radio.
However no form of entertainment has
ever offered so much for one's money

as the movies, and it is hardly likely
that the theatres will feel the effect
of

any home product for a long time

to

come.

One of the engineers pointed out
that sound records made only a year
ago are now of the nature of antiques,
so it is probable that we shall not have
to wait long for the perfect sound picture at the rate things are going.

Colorama
New System

of Lighting

Has Many Applications

for Auditorium

Illumination
or "painting with
COLORAMA,
light," was introduced to a dis-

tinguished gathering of lighting engineers, interior decorators and scientists when, under the
auspices of the Illuminating Engineering Society, the great ballroom of the
St. George Hotel of Brooklyn was decorated with this new type of lighting

on January

9.

The ballroom, one the

largest in the
country, has a clear ceiling height of 29
feet and 6 inches, has an unobstructed
floor area of 9,500 square feet, and is
without windows or visible ceiling or
wall lighting fixtures. The entire room
is painted in a flat white finish to serve
as the "canvas" upon which a master
artist paints the room's decorations
solely with lights.
A hundred thousand variations of colors and patterns
are possible with the system of decorThe designs and colors may
ating.
remain fixed, or move according to any
predetermined plan.
Thus the ballroom may be a cool, light green and
blue for luncheon, white and amber
for afternoon bridge, or in deep rich,
formal reds and browns for an evening banquet.

which conceal thousands of Mazda
lamps, wT ith the color effects developed
by the use of color caps and aluminum
collars over the lamps.
Only three
colors red, green and blue are used,
but their dimming and mixing give

—

—

many

variations of gray, orange, black
and white, yellow, purple and cerise, as
well as the pastel shades of red, blue,
green, yellow and

ming

purple.

The dim-

of one series of lights as another

comes on produces effects
and beautiful that it has
been predicted the system may easily
series

so unusual

revolutionize the decoration of hotels,
theatres and public buildings, and,
through adaptation, eventually come

home so that the housewife
may change the color and pattern of
into the

her walls at

will.

Besides the coves and flutes, used
to conceal the lights in the sides of the
St. George ballroom walls, there are
five

inverted troughs, ten feet wide and

long, placed symmetrically
the ceiling.
These have sawtooth openings along the sides, through
which colored lights and shadows are
projected onto the ceiling. These inter-

sixty feet

with

mingle and interlace with each other,
as well as with the patterns which
creep up the walls, thus producing a
series of unusual combinations.

Without a single decoration or fixture installed in the windowless ballroom, there are more than 6,000 incandescent lamps in the flutes and coves,
ranging from 50 to 1,000 watts in size,
and totaling more than 530,000 watts
for

the installation.

The work

etc., and their
newal at frequent periods.

decoration, fixtures;

The Colorama method of lighting
was developed by the engineers of the
National Lamp Works of the General
Electric Company, in collaboration with
the builders and architects of the St.
George Hotel.

The painting with light, in the case
of the St. George Hotel, is spread upon
the walls from a remote control board,
approximately four by six feet in size,
with more than 500 control buttons.
Were this system of control to be operated by manual labor it would require
eight men on the switchboard, but
through the use of remote control one
man is able to operate the entire
system.

Details of System
This method of painting walls with

and patterns may
be changed instantly and for hours at
a time, is made possible through the
use of a series of covers and flutes

cost

approximately $150,000; but it is estimated by M. Messner, electrical engineer of the hotel, and F. J. Cadenas,
illuminating
engineer of
the
National Lamp Works, that this cost is
low in comparison with good interior

light so that colors

Large interior illuminated by new system of electric

light.

re-

—

p
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Photocell Applications in Projection
Two General

Operating Circuits of Cells of

By

ALMOST
from

a

decade

ago,

Photocell
a-c.
for
tric

.

c£"

H
rJwIO

-3L

number

given off varies

of electrons

in linear relationship with the intensity
of the incident light, provided the

|

OTA SSI JM

v^^
"j '/-

measure-

upon the surface of certain metals
an electron emission occurs. The basic
measurement established is that the

photoelectric cell in connection
with the talking moving picture and
I believe it was Jack Hammond whose
"electric dog" followed a pocket flashlight faithfully about by virtue of the

|

amplifier
photoelec-

fig.3

the

V—

in

ment.

ready deForest and Case had utilized

.../

H. W. Nason*

connection with

dations of color.
The apparatus was
accepted as a cog in the mechanism
of production of one of the great tobacco companies and, according to adStudents
vices, is still in operation.
of ten years ago were well aware of
Hallwaeh's effect and of the work of
Hertz in the photoelectric field. Al-

<*

-~_ "X \

\N

Cfi

—

i^-

Classes

fresh

school, the writer was
invited to witness the operation of a device for sorting
tobacco leaves according to eight gra-

> 20

C.

sc

ES!

UM

of one of the alkali metals, applied
uDon the inner surface of the glass
envelope and constituting the cathode
of the cell. The anode is an electrode
interposed between the photo-sensitive
material and the light source, usually
in the form of a wire loop. Potassium,
sodium or caesium are those most
usually employed, the three differing
widely in their color sensitivity as Is
shown by the family of curves in the
figure already referred to.

DIUM
~*~

-~.

'«

Color

sensitivity of photo-

^*C
""--

-- -^

electric cells.

|

LIGHT RANGE-

FIG.

cells his master had given
Catalogs of companies
eyes.
dealing in "wireless" goods listed the

selenium

him for

element selenium in stick form and one
organization in Cleveland gave detailed
instructions regarding the preparation
of selenium cells.
All these facts are common knowledge to experimenters of a few years
standing.
It is the photoelectric cell
of today which claims our attention.
It is known that when light falls
*

Jenkins Television

RED

I

INFRA

I

RED
\

-I

wavelength of the light remains conThe wavelength of light is
stant.

measured

Photocell
amplifier

meters,

in

as

are

radio

is

must be constructed
satisfactory.

is

Two
ANGSTROMS
VIOLET

ex-

required, the envelopes
of fused quartz.
Otherwise, a good grade of commercial

ultra violet

lime

VISIBLE

Where

treme sensitivity to "blue" or to the

--_ •*,

s» %

I

Work

General Classes of Cells

The photoelectric cells in general
use today fall into two general classifications other than as to the active
Those evacuated
material employed.
to the degree of one or two microns,
and the gas-filled cells which contain
some inert gas at a pressure of from
The latter have
15 to 200 microns.

and
as

em-

sound
ployed
in
reproduction and
in television.

Corp.

waves, but the wavelengths involved
are so short as to render the meter a
cumbersome reference point and the
Angstrom is taken as the unit of
measurement. The Angstrom is taken
The curves in Fig. 1,
as A=cwxl0- 8
which are those of several photocells
with the relative response or sensitivity plotted against the wavelength of
the incident light, demonstrate quite
clearly the range of visible and invisible light in Angstroms.
Photoelectric cells are constructed
with the active medium, the hydride
.

Photocell connection for relay
operation.

a considerably higher output than the
extremely hard type but suffer to some
extent from hysteresis and from nonlinearity of their sensitivity characteristic.

The

of the gas-filled cell
attendant higher output lies
in the ionization of the gas by the
electrons emitted under incident light.
The ionization current is added to the
current through the electron stream.
The remarks concerning hysteresis and
non-linearity must not be taken as

with

principle

its

reflections

upon the excellence of the

i
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are self-indicative of the possithe
analysis
Certain subof
spectra.
stances heated to a degree just short
of visible red are rich in infra-red
radiation and in connection with redfilters

bilities of photoelectric devices in

9 ©M

sensitive photoelectric devices, Baird
has utilized the phenomenon in television and in fog-piercing devices without the use of visible light.

sasm&b
A.C.

SUPPLY

FIG.7

power in this manner are shown
in Figs. 6 and 7.
Although the circuits are simple in appearance the

ling

Circuit suitable for measurements
in the ultra-violet range.

balances involved are of a delicate
nature.
The circuit equations are
given by Hull in the reference given
in the bibliography.

not the case.
Nevertheless, in cases where extreme
accuracy is desired, the highly evacuated cell is to be preferred.
The action of the photocell of either
type is practically independent of the
frequency of light variation and no
time lag is encountered in operation
up to variations of 10 8 second in
frequency.
gas-filled cell, as this is

Conditions

Under

Which

Circuit for turning off a Thyratron
by means of a photocell.

equivalent to one foot-candle incident
upon one square foot of surface, or in
metric units one centimeter-candle
upon one centimeter square. The calculations are in the form

l=CxA/D where
2

w
T\

l=The

\~~c

.1

Cells

LOAD

<JjSiii!JS!iliLr\ uuuj, QQQJ

fffuMu'OOoOOOOOO"

operate under three conditions
d-c.
relay operation, d-c. linear operation,
or a-c. linear operation. Respectively,
the employment is in the first case
for the
as each definition implies
operation of a sensitive relay, for the
indication of light intensity variations
as in photometric measurements, or in
conjunction with an amplifier for the
translation of light impulses as in television and sound reproduction. Circuit
arrangements covering the three phases
of use appear in Figs. 2, 3 and 4 in the
order of definition.
Photoelectric cells are employed as an
element of counting mechanisms, operating relays at the entrances of vehicular tunnels. Special cells in highly sensitive circuits are employed in the
measurement of therapeutic light and
in astronomical observations. The circuit shown in Pig. 5 is extremely sensitive to minute unbalances and in
conjunction with a quartz envelope cell
and a specially chosen photoelectric
medium is eminently suited to measurement in the ultra-violet range.
Study of the curves in Fig. 1 and
reference to the characteristic of color
:

A.C.

SUPPLY

FIG.6

light

G:

Thyratron.

Quantitative measurements on photomay be undertaken with
less equipment than would be imagined.
A standard source of illumination and several sensitive measuringmeters are all that are required. The
cell and the illuminating lamp should
be mounted in a box excluding all
The distance beextraneous light.
tween the source and the photocell under measurement should be variable
If a source
over a calibrated range.
of light of undetermined nature is
employed, experimental determination
of its characteristics should be undertaken if accurate results are desired.
The schematic diagram of the experi-

distance.

conductance per Lumen
(G) may be taken as the figure of
merit among tubes of a given type.
This is the slope of the anode voltageanode current curve divided by the
Thus,
light flux in Lumens.

of a turning on a hot
photoelectric cell for a

cathode

area of photo-sensitive sur-

D=The

Employment

:

L dia
1
de a

Current Outputs With Various

electric cells

mental set-up is shown in Fig. 8.
The standard of light used in these
measurements is the Lumen which is

Lumens,

candle power of the source.

face.

The

to

light flux in

C=The
A=The

Operate
The photocell may be required

Jtflflflflflgy

(WOWO'OOOOOOoff

Photoelectric cells are utilized for
controlling high power equipment in
conjunction with the newly developed
"Thyratron" of the General Electric
Company. Two circuits for control-

Voltages

The curves

in the Figs.

9, 10,

and 11

the results to be obtained.
Even with the light source but roughly
known the accurately calibrated scale
allows us to obtain accurate curves.
illustrate

p—

FIG..9
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VACUUM CELL

/

/
40
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80

100

ANODE VOLTAGE

Anode current-voltage curve
typical

of a

photocell.

FIG.8
Fig.

9 shows the current through a
cell with a fixed illumination

vacuum
CALIBRATED
SCALE
.

j

Schematic

i

i

i

of laboratory

i

i

—————

i

i

i

i

set for photoelectric

i

measurements.

The marked
and variable voltage.
saturation point similar to the filament
emission curve of a three electrode
The second curve
tube is evident.
in the figure shows the effect of ionization of gas present at low pressure
in a gas-filled

cell.
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In

Page 17

preliminary paragraphs of
the statement was made
that one photocell did not suffer from
frequency restriction.
This is true
only of the vacuum cell, the effects in
the gas-filled type are shown in Fig.
This curve was taken with a ro10.
tating wheel light interrupter in conthis

the

article

nection with a variable speed motor.
At low frequencies an oscillating neon
tube may be employed.
The photoelectric cell is an extremely high impedance device up to
the point where the inter-electrode
capacitance becomes a factor in shunt.
In conjunction with a suitably designed amplifier it is operative from
any desired low frequency up to a

high
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photo-

MOSS PROPOSES CHAIN OF
THEATRES FOR TALKING
PICTURES

BS.

to

MOSS
the

announced his return

amusement

recently, after
of two years,
closure of plans for

limit

determined

(0
Id
a.
LI
0-

business
retirement
with the disa series of
a

theatres which will be "acoustically
perfect and scientifically designed for
the talking pictures."

These new theatres, Mr. Moss said,
will be revolutionary in construction,
will be the first in the world to be
scientifically designed to provide the
best acoustical reception possible for
talking pictures and "will immeasurably enhance the enjoyment of theatre
patrons." Between forty and fifty such
houses are projected for New York and
various other parts of the country.
Anticipating the early development
of the full stage, or big screen picture
and possibly, of television motion pictures, the theatres will be so constructed that they may be readily
adapted to either or both mediums, Mr.

Moss said.
The first theatre

of the projected
chain will be a $2,000,000 structure at
Eighth
Avenue and Twenty-third
Street, to seat 2,500. Mr. Moss said he
had already obtained title to a site
200 by 200 feet.
Demolition of the
present buildings is already in progress
and construction will be begun at once,
so that the theatre may be opened in
about six months.
Radical innovations, said Mr. Moss,
both in physical structure and in materials, have been adopted to bring
about improved acoustical reception.
The auditorium will be shaped like
a large bell, cut in half, the seats will

be arranged something after the pattern of an open fan, so than all will be
in line with the sound waves.

"Talking pictures" said Mr. Moss,
"cannot be successfully presented in
houses where hard walls and balconies,
protruding ornamentation and hard
floors and seats combine to hurl back
a reverberating and distracting discord
of sound repercussions to harass audiences seeking relaxation and entertainment.
The 'talkies' must have their
own houses, completely sound-proofed
and constructed in accordance with the
fundamental acoustical principles with

which modern science is now thoroughly acquainted. The old 'shooting gallery' type of picture house four
bare walls, a screen and a bird's nest
projection booth can no longer serve."

—

—

lined

known

and floors will be
a
dampening material
as acoustical tile, so that the

walls, ceilings

with

sound waves are snuffed out the instant they reach the confines of the
auditorium, instead of being echoed
back.
Another

feature of the equipment
will be a remote control whereby the
sound reception will be regulated in
the rear of the auditorium by an acoustical engineer, who will hear the tones
exactly as the audience hears them
and wT ho can immediately correct or
modulate any sound effect by the manipulation of his control devices. This
feature, Mr. Moss said, was inspired
by similar apparatus used in broadcasting studios, which makes it possible to hear a program exactly as it
is being broadcast.
"All these tests," said Mr. Moss,
"have convinced me that the voice can
be reproduced perfectly with every
nuance of expression and every modulation of tone, in properly designed
theatres. This is why, after two years
of retirement, I am impelled at the
age of fifty to return to the theatrical
business."
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output when working into an impedance comparable with its own), the
circuit impedances must be kept low
however, as to avoid any cut-off at the
high frequencies due to the stray
capacities assuming a value effective
in shunt with the true circuit elements.
In sound work it is usual to employ an amplifier in close conjunction
with the cell, working into a low impedance line. The photocell amplifier
is adjusted to bring the level in the
line up to that of the magnetic pickup employed with disc recordings.

The
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the stray admittances of the amplifier
circuit.
Regardless of output considerations (the cell has the highest
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Thus it is only necessary in changing from disc to film pickup to throw
the necessary switches, without regard

to changes in level other than
applicable at the fader.
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PORTABLE SOUND EQUIPMENT

WITH

Governor Trumbull, of

Connecticut, as guest of honor
at the first demonstration of
its
kind ever held in the
State, the first program of entertain-

ment presented through the medium

RCA

Photophone portable sound

of
re-

producing

equipment, played to a
capacity audience in the miniature
theatre installed as the feature attraction at the annual Pageant of Progress
in the State Armory, Hartford. Following the projection of a number of
short subjects,
Governor Trumbull
made a close inspection of the portable

equipment and publicly commented
upon the remarkable advance in the
science of sound photography.
"This is most interesting," he said,
"and particularly to me because I have
given considerable study to the art of
motion pictures. I believe the sound
picture ultimately will play an important part in the education of our boys
and girls and that it also will be

employed by many industries."

An amusing situation arose while
Governor Trumbull was in the midst
of his opening address on a stage
adjacent
ator

of

to

the

the

theatre.

portable

The

projection

operap-

paratus accidently turned the switch
controlling the sound and with most
abrupt suddenness and with ususually
loud volume, the voice of a character in
a sound picture punctured the atmosphere.
Governor Trumbull glanced
toward the little theatre at about the
time the operator shut off the sound

and remarked
competition."

:

"I

see I have

some

—
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Sound Amplification As a Business
A

f

Commercial Application of Music, Speech and Audio Amplification
Which Reaches Every Individual and Every Business Activity

By Norman M. Simons*

WE

remember what hap-

all

pened

to the

phonograph

and

accessories at Port of Spain
(Trinidad)
clearly
distributed
the
Holland broadcast in front of his establishment to a crowd of 5,000 people
who heard European broadcasting for
the first time.
The newspapers acclaimed the demonstration and many
new radio "fans" were created, with
a resulting profit to this progressive

in-

dustry upon the introduction
of broadcasting and the development of the amateur radiophone
receiving set. At first the phonograph
industry merely looked upon it as a
toy or passing fancy.
Radio in its
introductory period was not even considered as competition by the world's

Power amplifiers had
history for far off Trinidad and
increased the profits of a house which
realized its possibilities.
distributor.

phonograph

foremost

manufacturers.
Then the public's fancy held on broad-

made

;

casting improved and radio became an
industry with the outlook for the
phonograph
manufacturer
looking
blacker than ever.

A

Their problem was serious inasmuch
it threatened their very existence.
At that time it was answered by the

as

introduction of the air column or
"orthophonic" type of phonograph and
reproducer
with greatly
improved
tonal qualities.
This was good but
not good enough to fight off the new
competitor.
The phonograph people
then annexed the young giant called
"radio." They were sufficiently awake
to realize the value of using the electric pickup for an electrically recorded
phonograph record. Then came auto-

matic record changing mechanisms and
universal use of electrically driven
phonograph turntables as against the
old spring types requiring hand winding.
With these soon came the 33%
r. p, m. motor for sound and talking
pictures which play for twenty minThen the sound amplifier with
utes.
the well-known "push-pull" circuit and
today the phonograph industry is
stronger than ever. Competition made
them plan and finally annex a vital
competitor.

Sound

Pictures

We

all remember the announcement
talking pictures, or "talkies" as
some refer to "sound discs" or "sound
films."
The popularity of radio was

of

t
*

American Exporter, March, 1930.
The H. Simons <& Son Company.

NORMAN
now

making

M.

SIMONS
motion
into
theatre.

inroads

picture attendance

and the

Again we find competition annexing
the services of an aggressive competiSynchronous sound and talking
tor.
pictures are only possible because of

power amplifiers.
Today we see conventions being held
in spacious auditoriums and sometimes the crowds are so large that
many of the people must remain outside.
Today a speaker on the auditorium platform calmly and without
raising his voice, with clarity and
force addresses these people, including
audience
remaining
outdoors.
the
Power amplifiers have become carriers
of speech and the so-called public-

address system

is

being employed by

industries,
amusements
every walk of life.
all

in

Trinidad a short-wave
radio receiver tuned in one evening
on Eindhoven, Holland, and its owner
was thrilled at the very idea of such a
It occurred to
thing being possible.
In far

off

him that others would

like to "listen-

in" on a trans-Atlantic program particularly as radio conditions in Trini-

dad are anything but favorable. Again
the power amplifier answered the need
and a large dealer of radio fittings

Right:
A microphone
amplifier for public address systems.
Left:

An

electro-chro-

matic pickup.
fn*,

and

Talking

Cow

In Seattle, Washington, a food show
and exhibition was being held in the
local town hall.
A dummy cow was
set up in the hall and completely
covered with cans" of a well-known
brand of condensed milk.
A small
calf was adorned likewise. Both were
set on a green rug surrounded by a
low fence to resemble cattle grazing
in a field.
No booth attendants were
present at the display but the cow did
more to popularize the milk than any
salesman could have possibly accomplished. A sign before the display read
"The Talking Cow answers all questions."
An operator situated in the
cellar or elsewhere described the merits
of
the product through a microphone,
power amplifier and loudspeaker located in the cow's head. He
stopped talking and reversed the cir-

—

cuit with a simple switch

and ques-

cow by the
spectators came forward to him via a

tions being asked of the

loudspeaker in his booth or througn a
pair of headphones.
Amateur comedians usually are prompted to ask facetious questions.
A clever operator
in the cellar makes a witty reply
crowds gather and soon everyone in
the hall surrounds the cow trying to
ask question after question about the
time and what not. Will they forget
the

now

display?

Power

amplifiers

have

entered the advertising business.
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the Renaults near Paris, France,
an automatic installation as described
above can be found in daily use.

of

In Chile
The owner

A

cow

of a small motion-picture
theatre at Santiago, Chile has read of
talking pictures.
He wants to compete with a large house in his city

that

amazed

that has an elaborate synchronous
sound picture installation. The cost
is prohibitive.
Then again, the English recording is another problem. The
big house can overcome this because of
its popularity, but the small house
cannot.
His problem is answered
with two pickups (phonograph pickups) two electric turntables (78 r. p.
m.) dynamic speakers, baffle-boards
and a properly selected power amplifier.
The Esmeralda Theatre at Santiago has had what is known as a nonsynchronous sound installation in operation during the past six months and

by

spectators

answering

Church Amplifiers

A

church at Guadeloupe, Mexico, is
encountering considerable acoustical
difficulties.
The priest cannot be heard
because of the spacious interior. To
make matters worse a well-trained
choir cannot be heard by a good proportion of the congregation.
Power
amplifiers now enter the church as an
accessory to
religion.
When the
priest is through and the choir is not
present, well selected organ records
are placed on a turntable and the
music of internationally known organists is distributed throughout the edifice
with volume and clarity that
amazes the worshippers. Incidentally
the installation and cost of an organ
involves considerably more money than
a system of power amplification as
described above, and the operation of
the same can be handled by almost
anyone, as no particular experience or
knowledge is required.

Loudspeakers in Park
At Lima, Peru, the municipality
found that the employment of a band
for the city's park and zoological gardens was not to be compared to the
music of philharmonic orchestras of
the world's capital cities. The bandstand at Lima was remodeled and
today one man distributes the music
of the world's leading orchestras over
the parks and gardens of that ancient
city of the Incas near the equator.
Music and finance are not usually
discussed in the same sentence, yet
it
is
interesting to note the comparative costs of the band for a year
and a system of this type.
Power
amplification pays for itself in a short
time and its use in Peru has drawn
comments from the local papers which
speak most enthusiastically of the installation. In journal comment it only
repeated the experiences at Port of
Spain.
While discussing this subject the
following point should not be overlooked.
Lima is practically on the
equator and is geographically located
where radio sales are difficult.
At
Lima, broadcast listeners usually "tune
in" where the worst forms of static
prevail.
It is interesting to note that

questions.

business

in

power amplifiers

affected

by

this

is undespoiler of radio
broadcasting. On the contrary, power
amplification as a business is more
easily negotiated in coimtries where
broadcasting facilities are poorest it
is a real potent substitute as well as
an ally of radio.

the other theatres in that section of
Chile are now sending men to New

York from

Santiago

to

superintend

;

the purchase of additional similar installations.

might be well to point out that
average motion-picture fan cannot distinguish a well-cued non-synchronous motion picture from a synchronous installation and of course
the cost is materially lower. The reproduction is frequently better, even
though cheaper, because the smaller
It

In Europe

On the European continent we find
King Albert of Belgium distributing
music through one of his official homes
automatically and through electric
power amplification.
The system at
Brussels is so arranged that an automatic
record-changing
mechanism
"feeds" one record after the other
automatically, so here we have music
through power amplification without
the need of an operator.
The phonograph needle is of the better quality
(usually tungsten metal) to do away
with the need of changing same for
average usage.
Power amplification's first use was
dance music from a phonograph record.
It has now passed from the dance
hall to the throne of a king.
Its appeal seems universal to say the least.
But industrial kings must not be for-

We

gotten.

all

Freres of France

know of Renault
who manufacture the

well-known French automobile bearing
their name.
At the residence of one

A carload

of

American loud-

speakers
d e s
to

t

i

n

e d

foreign
markets.

the

•

10-inch and 12-inch records (revolving
at the rate of 78 r. p. m.) are works
of the better artists as compared to
the present 16-inch recordings (revolving at the rate of 33% r. p. mi.).

At Roosevelt Field
In May, 1927, Lindbergh left RooseL. I., in his plane for Le
Bonrget, France. Roosevelt Field was
little known at that time.
Today it
is known throughout the world due to
Lindbergh's epochal flight.
Aviation
has grown extensively in the last two
years and today Roosevelt Field is an
extensive airport terminal with planes
arriving and leaving with railroad
precision and regularity. Power amplification has been brought into play at
velt field,
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Roosevelt Field to speed the departure of planes and as a public safety
factor. Roosevelt Field is studded todaj
with outdoor type exponential horns.
Pilots are called to the main offices
by this far-reaching open air publicaddress system.
Late plane arrivals
are announced.
Departures are announced.
When mechanics or special
persons are needed at the flying field's
main offices, they are paged over this
extensive field without the need of
runners or messenger boys. At times,
it clears the landing field so that arriving planes may have sufficient landing space cleared of spectators and
attendants.

now become

A dynamic

reof

producer

powerful
volume.

Power amplifiers have
a factor in public safety.

In

New York

The city which is known as Greater
New York actually comprises five boroughs named Manhattan, Bronx, Richmond, Brooklyn and Queens.

In this
area are about seventeen city-owned
The largest and most
public parks.
popular of all the parks is located
in the borough of Manhattan and is
known as Central Park. Here the city
gives evening concerts in the summer.
Everyone cannot come to listen in
Central Park but power amplifiers
now make it possible to sit in any one
of the other parks and listen to the
music played in Central Park, emanating from powerful speakers and horns
situated out of doors in each of these
parks. This is a rather elaborate installation, but in principle it is nothing
other than a public-address system
because the original music is picked
up by microphones and transmitted by
power amplifiers over the fire alarm
wires of New York to each park
where other amplifiers are connected
to the line and to the speakers.

Coin Operated Systems
The

idea of coin-operated phonographs with power amplifiers has already become an accepted furnishing

for roadside

restaurants,

small

inns,

etc.

Baseball parks, race tracks, sum-

mer and winter indoor and outdoor
swimming pools are now regularly
equipped with music distributing systems which can be instantly changed
The
over to public-address systems.
Allerton House in Chicago has just
been equipped with a central radio
into
a
receiving set which feeds
power amplifier and every room of the
Allerton House in Chicago supplies
radio to its guests through power amplification.

Modern hotels no longer send pages
through the halls and lobbies seeking
some particular man who is wanted
on the telephone. The telephone girl
simply speaks into a microphone and
conveniently placed radio speakers in
the hotel lobby, dining room halls,
etc., announce the name of the person
called on the telephone.
We might
add that these speakers are not the
old cumbersome and awkward looking
They
so-called radio "loudspeakers."
are the modern flush type wall recessed speaker, with a well-designed
cloth covering the speaker opening to
keep out dust and yet be of such design as to harmonize with the room's
Here again a
decorative scheme.
simple switch makes this system distribute music from phonograph records
or a specially important radio event
that may be broadcast.
As a safety
factor in case of fire, it means but
This
one operator and one switch.
is of vital importance in large hotels,
In hospitals it
schools, hospitals, etc.
can be said that power amplification
acts as a healer with music routed
over many pairs of conveniently loIt locates doctors
cated headphones.
and nurses when needed elsewhere,
and as a safety factor, we know of no
quicker carrier of news.

The Engineering
Many

Electrically

operated
pickup.

phonograph

persons
a great

know

that this all indeal of specialized
volves
knowledge and engineering ability.
Quite true, but the manufacturing of
the components of these systems and
not their installation requires engineering ability. As with radio, a good
radio tube must always be employed.

Extras should always be on hand, as
a bad tube will of course make the
entire system inoperative. The ampli-

must be properly "engineered" to
operate perfectly, not for an hour but
for eight to twenty hours at a time if
necessary.
In this respect the writer
wishes to point out that cafes and
restaurants in Switzerland open for
business early in the morning and
keep their music playing in many
instances until 11 :00 p. m.
And this
goes on day after day until Sunday,
when it may even play longer. A
poorly-designed
amplifier
will
not
stand this sort of usage. It will break
down due to heating, defective transformers, or poorly insulated condenser
blocks. A poorly-designed speaker cannot stand the heavy drive of the output of a well-designed amplifier unless it is constructed correctly.
A pickup must be correct in terms of
ohms impedance. There are low impedance, high and intermediate impedance pickups and each has its
particular type of amplifier input imfier

pedance rating.

A

phonograph

electric

turntable seem simple
enough, but they also must be correctly "engineered."
If it is a brush
type motor, the pickup will carry the
sound of sputtering brushes to the
amplifier and with amplification it is
-easy to judge the clatter which will
come forth from the speakers.
A
great many people will accept a vacuum cleaner with a so-called rating of
100/120 volts 50/60 cycles a-c. Not so

motor and

in

its

sound amplification.

If

your city

is

served with 125 volts 50 cycles a-c,
order motors of that exact voltage and
frequency.
If you don't, well, the
motor will either overheat and kill its
life efficiency by 50 per cent or your
turntables will revolve unevenly regardless of the position of the speed
regulator.
If the reader has ever listened to an
ordinary hand, spring-wound phonograph revolving at a variable speedwell, he can imagine how a loudspeaker
with power amplification will sound,
with motors revolving at a variable

speed,

the

better

the

amplifier

(Concluded on page 28)

the
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The Psychology

of

Sounds

in Screen

Presentations
Future of Sound Pictures Visualized

THE

discovery of means whereby
productions
picture
could be given the long-lacking
completeness of speech accompaniment, was followed by a rush
It was natural that the
stageward.
picture producers should first seek to
to duplicate, the achievereproduce
ments of the established stage.

tunity to reach high levels of artistic
entertainment.

so far attained has on
been favorably commented
all
upon. As production follows production, however, it develops that the
novelty of sound with pictures has
helped very greatly to fill theatre seats
throughout the world. When the nov-

cording.

moving

;

The success
sides

elty lessens, as a result of familiarity,
the theatre patron has time and op-

portunity to catch up, and to analyze
Given time to reason
his reactions.
(after wonder has subsided) the theatre patron is in the mental state necessary to resume the role of critic.

In the moving picture industry as
in all other successful commercial enterprises, it may be taken for granted
that the executives, directors, engineers and projectionists will be the
discover delinquency the first
to anticipate wherein there is lack of
perfection and along which particular
lines betterment development may be
undertaken with assurance of success.
When a thinking patron-critic of the
theatre gains the ear of a producer
or director, passing along to him observations based upon analysis, it is
more than probable that the producer,
or the director, as the case may be,
is learning nothing that he has not alfirst to

ready

;

become aware of, and which
an element of the things
daily worrying about.

constitutes

he

is

our opportunity in the present
on the psychology of sounds
in screen presentations to pass on to
our readers some views on this general
subject which at the present moment
are a subject of discussion in progressive studios and wherever groups of
forward-looking technicians foregather.
It is

article

At the organization meeting of the

New York

Society of Motion
Picture Engineers, on the evening of
March 6, last, Dr. Walter Pitkin, Professor of Journalism, Columbia University, New York, delivered a talk

on

sound

section,

psychology

and

effects in talking pictures.

linguistic

In his talk

Dr. Pitkin presented an analysis of
the progress thus far made in recording the sound accompaniments to moving pictures,
and gave a highly
interesting and impressive demonstration of what remains to be done if the
"talkies" are to be given full oppor-

New Technique on

the

pression.

Way

view that the older
technique and methods of picture
recording will in time be largely replaced by a new and vastly changed
art of combined picture and sound re-

Realism Sometimes Overdone

It is Dr. Pitkin's

This new art will, the speaker
said, make use of picture and sound
in such relations, simultaneous and
consecutive, as will permit of more
faithful reproductions of exactly what
takes place in nature and in the drama,
the comedy and the everyday affairs
of life.

Although very creditable advances
have been made in talking picture
studio and location technique in the few
years since a start was made commercially, it would appear from Dr. Pitkin's analysis that there remains much
of improvement to be worked out to
the end that the art may be started
on the royal road to a degree of success now only dimly visualized.

Soliloquy Values
In an intensely interesting manner
Dr.
Pitkin
illustrated
overlooked

values in soliloquy and in subtle linguistic effects.
These effects are entirely aside from what are termed the
communicative or objective uses of
language.
To continue giving the
theatre-trained public interpretations
familiar in terms of impression and
expression, the talking picture producers perforce took on communicative
speech where the speaking stage had
gotten with it.

In Dr. Pitkin's opinion objective
speech will have far less of a future
in the talking picture art than will the
heretofore missing subtleties of personality evidenced in emotion registering
ejaculations,
tongue sounds,
whispers, and so on. Clearly, the art
of the speaking stage never was able
to avail of these characteristics.
In
those instances where attempt was
made to apply these peculiarly human,
non-articulate expressions on the stage
the effect was lost to all excepting
those occupying seats in the first half
dozen rows.

the pulse of emotional ex-

that are

It

was

to be expected that in

some

of the recording done thus far, in the
effort

to incorporate

realism

realism,

was overdone.
al

There have been severglaring examples of this in recent

productions. Obviously, too much realism is as bad or worse than not
enough.
Loud sounds at critical

moments no doubt accentuate

illusion,

but the sounds if too loud have a
tendency to absorb all of the attention
of the person viewing and listening to
the production.
In this situation the
sense of hearing is so occupied that
the eye may perforce miss a simultaneously presented pictorial situation,
timed to key with what is to follow.

Censor Jobless
The universal use

of

talking

tures, suggested Dr. Pitkin, will

pic-

very

likely

remove the need for movie cen-

sors.

The psychology of this is that
is more moral than the eye.

the ear

The eye is liberal, the ear
That which, in the way

intolerant.

of

speech,

will pass the director is not likely to

carry along with

it

pictorial presenta-

tion offensive to the eye.

How Much Sound?
Experience being gained from public
reaction will in time indicate how far
it may be best to go in incorporating
the sounds natural to a pictorial reproduction. Enough has already been
learned to suggest that in many instances only sufficient of the incidental
actual sounds be recorded and reproduced to add realism to the picture.
The degree of realism advantageous in
a given picture calls for genius on the
part of the director. It would be lame
art to introduce any sound effects
that would divert attention at a time
when scene shifts, or movements difficult enough to follow are under
on the screen.

way

Off Stage Effects

sound arm of the combination provides the showman with means whereby he may now proceed to capture,
record and reproduce those involuntary,
fleeting individualistic
sounds

In one respect the talkie will have
difficulty in utilizing valuable aids of
illusion, long successfully practiced on
the stage. Reference here is made to
"off-stage" effects.
On the stage action may proceed in an orderly manner, the stage unencumbered by the
machinery for sound effect production.
Off stage operation of such devices

(distinguished from objective speech)

(Concluded on page 29)

In talking picture production this
limitation is removed.
Indeed, the

Projection Engineering, April, 1930

Page 22

Effect Lighting in Theatres
of Producing
Theatre Screens

Original Account of Present-Day Methods

on

Realistic Effects

Various

(Concluded from March issue of Projection Engineering.)

By James
The Standard Double

Effect

THE

nature of the
peculiar
program
picture
peculiar, that is, only in that
greatly from the
differs
it
heretofore accepted form of popular
entertainment revealed the need for
a projection device especially adapted
producing those lighting effects
to
which seem to find ever-increasing
favor among theatre patrons.
It was only natural, therefore, that
such a device should find a place in
This is the now
projection rooms.
accepted standard double effect pro-

motion

—

which first made its appearance
some five or six years ago.
The advantages it holds over the

jector

spotlamp type of effect projector are
as listed below
1. Higher operating efficiency.
which can be
2. Produced effects
obtained by no other means.
Projects dissolving lantern slides.
Greater flexibility in operating.
5. Requires but one attendant for
multiple effects.
3.
4.

Easy to operate.
Aside from these, there are certain
advantages which result from its
placement in the projection room since
in its location it comes under the
6.

of the projectionist who
or at least should be, more skilled
in handling such projection devices,
than are other employees about the

supervision
is,

theatre.

Furthermore, the centralization of
such projection devices in the main
projection room places the responsibility for their successful operation
in one person's hands instead of distributing it among various persons
This naturally
about the theatre.
assists the systematic departmentization of the theatre so necessary to
efficient operation.
In its simplest form, the double
effect projector is nothing more than
a dissolved stereoptican to which have
been added horizontal and vertical
framing shutters, iris shutters, dowser
shutters, a hinged slide carrier for
swinging out of the way, effect holders,
mask holders, extra projection lenses,
a means for quickly altering (vertithe direction of both light
cally)
beams, and a means for quickly tilting
or swiveling the entire projection
mechanism so as to cover any desired
portion of the "front of the house."
For projecting lantern slides, it is
operated in the ordinary fashion like
any other slide projector.
It

can also be used in an emergency,

R.

Cameron

although lacking in intensity, to project

"spots"

or

floods of special

odd

shapes by the simple expedient of
placing a suitable cut-out in the slide
carrier, or by manipulating the iris

effect

projector limited to the simul-

taneous projection of two effects. There
are occasions where the restrictions of
the double machine are keenly felt, as
for

instance,

where

it

is desired to
along with a

shutter.

show

As an effect projector, it can produce
either single or double effects by placing a revolving disc effect unit in one,
or both, of the holders attached in
front of the condenser lenses.
Blending or dissolving colors, projected to any portion of the front of

general animated effect.
Then, too, there are certain effects,
such as a volcanic eruption where
nothing but a triple-optic system
Such occasions,
device can be used.
to be sure, are not as numerous as
where double effects are desired;
nevertheless there are times where the
lack of these facilities is a drawback.

the house, are obtained by placing a
suitable color wheel in the front effect
holder.
Glass design slides, cut-outs,
or ordinary lantern slides are placed
in the standard slide carriers located
the
in
the usual position before

condenser lenses.

The framing shutters, iris shutters,
and special mask holders, are attached,
in complete assembly, to the front of

the lamphouse in such a manner as
to be between the condensing lenses
and the standard slide-carrier.

Control over the area covered by
the effect whether projected on the
motion-picture screen or over the entire
stage opening is obtained by means
of
two projection lenses in each
system.
These lenses, one of which
is of short focal length and the other
of long focal length, are mounted at
opposite ends of a lens barrel and are
pivoted to permit each being quickly
swung out of the way so that a rapid
selection of lenses is possible.

—

—

The short focal length lens is for
projecting effects over the entire stage
opening any desired reductions in size
being obtained by means of the various
shutters provided, or by using a special
mask.
The long focal length lens
(nearest the screen) is more commonly referred to as the stereoptican
lens since it is chosen with a view to
projecting a picture of the same size
as that formed by the motion picture
projector.
The picture size can be varied, of
course, by substituting lenses of any
required focal length, which operation
requires but several minutes.
This

projector is equipped with
either arc lamps or light wattage projection type incandescent lamps whichever may be desired. The latter are
satisfactory on projection distances up
to about 100 ft.

Triple Effect Projectors
In the

lamp

is

same manner that a
limited

single effects

so,

to

the

also,

is

spot-

showing of
the

double

dissolving

High

slides

Arc Single Effect
Projector

Intensity

The constantly
new motion-picture

increased size of
theatres is makingstrenuous demands upon all types of
not alone as
projection equipment
regards spotlamps and effect projectors, but also upon motion-picture
projectors. A brighter source of light,
the high intensity arc, has for some
time past, been used for motionpicture projection, but it was only
recently that the same source was
applied to the projection of lighting
;

Being an entirely new piece of
projection apparatus, the potentialities
of this high intensity effect projector
have not, as yet, been fully uncovered
and its principal use, therefore, has
been confined to producing colored
floods, spots and odd-shaped illuminated designs.
effects.

In addition to being able to project
single animated effects, color effects,
and cut-outs, slides and the like, it

appears to have unlimited possibilities
in the way of special effects of a type
heretofore impossible of attainment

due to the limitation of intensity of
illumination available for such purposes.
Its reception by theatres during the
brief time in which it has been available has been, without exception, most
favorable so that it seems quite likely
that it will find a place in the pro-

jection

rooms of all de luxe houses.
by way of description,

Briefly,

it

consists of essentially the same elements as found on the standard double
effect projector in that the necessary
framing shutters, iris shutter, special

mask

holders, and adjustable slidecarriers are mounted, in one assembly,
before the condensers of a standard
high intensity lamphouse.

Three (or as many as may be
desired) projection lenses of graded
focal length are used, these lenses

:
;
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being locked in position when once
focussed. Each lens is mounted on an
adjustable, pivoted arm to permit of
its being swung to one side when not
The adjustment consists of a
in use.
thumbscrew device for centering each
lens in the optic system.
Should a "soft-focus" effect be
desired, each lens can be easily and
quickly slid on the base tubes to the
proper focal position. Means are provided for placing an interchangeable
assembly consisting of a light shield,
dowser shutter and effect holder, before each projection lens and when so
placed, the unit is complete for that
particular projection lens.
The entire working mechanism of
the projector is carefully counterbalanced and can be easily swung
from side to side, or tilted up and
Effects or gelatines can be
down.
placed in holders, either in front of
the condenser lens or in front of the
respective projection lenses.
It is true, some difficulty is experienced in preventing the colored
gelatine, when so placed, from burn-

that it is a more costly
means of obtaining something which,
in the main, can be easily produced
from the front of the house. Then

THAD C. BARROWS OF BOSTON
ELECTED PRESIDENT OF PROJECTIONISTS ADVISORY COUNCIL

Travel
Bureau
American Line.
On June ISth,

By Jas. R. Cameron
The annual meeting of the Projectionists Advisory Council was held on
March 25 at the Town Hall in New
York City. P. A. McGuire of Interna-

of the German Association of Photoplay Theatre Proprietors and numerous theatre owners and managers from
the
principal
in
Austria,
cities
Czecho-Slovakio, Poland, Hungary and
other central and southern European
countries, will embark on the Hamburg-American liner Milwaukee, the
largest motorship of the German merchant fleet. The party is due in New
York, Saturday, June 28, where they
will stop at the Knickerbocker Hotel.

tional Projector Corporation opened the
meeting and introduced Nathan Golden
of the Motion-Picture Division of the
Department of Commerce, who gave a
resume of the work accomplished by

during

Council
months.
the

the

twelve

past

The following are the officers who
were elected to serve during 1930
Thad C. Barrows of Boston, president
Sidney Burton of California, first vicepresident Lawrence J. Katz of Harrisburg, Pa., second vice-president Harry
Rubin of Publix Theatres, New York,
treasurer.
Lawrence Jones of New
York was again elected to serve as sec;

;

Regional vice-presidents are:
Chas. F. Eichorn of New York Roger
MacKelvey of Pittsburgh, Pa.; T. H.
Eckerson of California Arthur Gray
of Boston, Mass. Frank Sutton of Norfolk, Va. Victor A. Welman of Cleveretary.

;

;

;

;

Ohio; C. L. Greene of Minneapolis, Minn.
and C. A. Dentlebeck of
land,

;

up

Ibis
rapidly, although
been solved, after a
colored
resisting,
fashion.
Heat
glasses seem to offer the best solution to this problem.
There is one other method of obtain-

ing

too

problem

has

ing animated effects on which little
has been said so far that is, by means
of motion picture films projected in
the ordinary manner, or by rear-end
projection
through
translucent
a
screen as is done in the Roxy theatre,
in New York.
This would, after all, seem to be
the most logical method and strangely
enough, it has been but little used.
Natural scenes, otherwise unobtainable
could then be employed as the background for prologues and similar work
instead of building up effect scenes by
use of two or more animated effects.
The principal objections which,
undoubtedly, have acted, so far, to
;

limit
cases,

this

Chairmen of the various committees
are being named by the president within the next few days and in all proba list of these will appear in
our next issue.
ability

UNITED STATES

An

extensive and elaborate American tour of study and information for

European moving-picture theatre owners is being arranged by the Berlin

strictly

special

of

the

Hamburg-

probable that the "movie"
more extensive application, especially in the new theatres
although it is quite unlikely that it
will seriously encroach upon the now
commonly accepted method.
It is quite

method

will find

Whatever the outcome,
seems certain

the

plant of the National Electric
Association (Nela Park)
from
Buffalo, an excursion to Niagara Falls
will be made in Rochester, the visitors will devote themselves principally
to the Eastman Kodak Company's department for projectors, and will also
inspect Mr. Eastman's private photoplay theatre.

Lamp
a party of

members

much

this

that effect lighting in
motion-picture theatres is here to stay
and will be even more generally
applied in the future, since, to use a
rather crude analogy, it represents the
sauce which makes the "movie" more
palatable to the average fan.
;

;

;

HIGH INTENSITY ARCS
The amount

of light used at the
aperture plate of the motion-picture
projector has steadily increased until
at the present time only the high
intensity arc can furnish the light
concentration necessary to satisfy the
demands of the larger theatres.
An excellent paper on the subject of
the characteristics of high intensity
arcs, written by D. B. Joy and A. C.
Downes, of the National Carbon Company, research department, appears in
the March, 1930, issue of the Journal
of the Society of Motion Picture
Engineers.

;

Owners.

Upon

Los Angeles, the
a round trip
through the city and the Beverly Hills
colony of movie star homes.
On the
following two days (July 11 and 13),
arrival
will

at

make

the great talking film studios of Hollywood and several theatres will be
thoroughly inspected.

From Los

A

GERMAN MOVIE MEN WILL TOUR

to

The program for their three days'
sojourn in New York includes visits to
the Roxy, Paramount, Embassy and
other theatres, inspection of sound film
and stage installations and appliances,
and a visit to the offices of the Paramount and Publix Theatre Companies,
where the guests will familiarize themselves with these organizations' systems of booking, accounting and other
administrative and technical matters.
In addition, a reception will be tendered by Mr. Will Hays
another by
the American Association of Independent
Picture
Theatre
Moving

visitors

Toronto.

method

are

minimum projection distance back stage is required so that
most existing theatres would have
great trouble in applying the method.
Lastly, strange though it may sound,
effects projected by means of strip
film, "movie" fashion, do not appear to
be as realistic as those obtained in
the usual manner.
It would appear,
therefore, that this method of projection is suited only to the showing
of complete natural scenes, unattainable by any other means.
too, a certain

to
is

Angeles, the party goes
A short stop-over

San Francisco.

contemplated at Salt Lake City, and

two days

will be spent in Chicago.
Here, as well as in every other city,
wherever time permits, the latest
moving-picture houses will be visited.

In Cleveland, the party will inspect

W2XCR INSTALLS COPPER MAST
ANTENNA
order to obtain
INradiation
for its

the most efficient

television signals,
the Jenkins television station, W2XCR,
has just installed a copper mast an-

tenna and an elaborate counterpoise on
the lofty roof of its factory building.
The copper mast antenna comprises
many sections of corrugated copper
tubing such as is used for leader pipe
on the outside of buildings, ingeniously
reinforced with soldered brass bars
and joined together with wooden plugs,
rising to a height of 110 feet above the
roof.
The vertical antenna thus

formed

is guyed in all directions and
reinforced with wire bracings so that
it cannot buckle or collapse.
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Sound Motion
The

Pictures*

Electrical Engineering of Control Motors

By Jean
the days of the silent picture, the
of a motion picture did
not depend much upon electrical engineering.
The electrical engineer
did not have the important position in
theatre work which the coming of the
sound picture has given him. The talking motion picture owes its success
and development mainly to the help it
has received from electrical engineering.
It is therefore fitting for us, as
engineers, to make a brief survey of
the different processes involved in the
production of sound pictures, from the
In
electrical engineering standpoint.
what follows, I have in mind principally the Western Electric system of
recording and reproduction.

INproduction

and of Synchronism.

V. Kresser

In this room are the microphone controls, the sound mixer, amplifiers and
signal lights.
The monitor plays an
important part in the production of
the picture.
It is his duty to place
the microphones for the best results
and to control the output of these microphones during the action, maintaining best volume balance and over-all
volume. He must sometimes show considerable ingenuity in placing the microphones so as to have them in the
best places for good pickup and yet
keep them and the associated wiring
out of the field of view of the cameras.

The cameras are installed in pairs
in soundproof booths, one camera be-

a development of the electrical,
mechanical and chemical sciences. It
is a combination of the silent picture

ing used for "close-ups" and the other
Several of these
for "long shots."
booths are placed on the stage, so that
the picture is obtained from several
different angles.
These cameras are

and the

all

As you know, the talking motion
ture

pic-

is

electrical pickup, amplification,
transmission, recording and reproduction of sound. The main requirements
of production are the recording of
sound in synchronism with a motion
picture and the reproduction of the
sound in synchronism with the projected picture, so that the actors in the
picture appear to be actually talking.

The essential parts of a sound recording system are the microphones on
the stage, the mixer and volume control in the monitor room, amplifiers,
recording machines and a motor system which runs the cameras and
recording machines in synchronism
and at constant speed.

Where

the

silent

picture

could be

filmed almost anywhere "on location,"
the talking picture requires, for the
most part, the use of specially constructed sets called sound stages. The
sound stage is made soundproof by
means of double or triple wall construction with intervening air spaces
and a covering of a sound absorbing
material such as rock wool. The monitor room is made not only soundproof
but with its acoustical conditions
similar to those of the average theatre.
* Paper delivered 'before M.I.T.
A.I.E.E., December, 1929.

Branch,

motor-driven in synchronism with
the sound recorders. In this way, the
other unknown but important factor
of production, the film cutter, can use

any combination of different angles,
long
shots
and close-ups to enhance the beauty and dramatic effect
the picture
synchronism.

of

without

destroying

Condenser Transmitter
The microphone used

is of the conIt is essendenser transmitter type.
tially a condenser in which one of the
plates is a very thin stretched piece of
duralumin which is set in vibration by

the sound waves striking it. The capacitance of the condenser is thereby
varied and a varying electromotive
force is set up in the circuit to which
the microphone is connected. The outputs of the different microphones are

combined in a sound mixer and from
there the varying current goes through
several stages of audio amplification
before it is received by the recording
machine, which may be of the film or

an electromechanical shutter and
of a loop of duralumin placed
in front of a slit and at right angle to
the field of an electromagnet.
This
loop opens and closes, the opening beis

made

is

ing proportional to the intensity of
the current flowing in the loop. This
controls the amount of light, from a
source of constant intensity, which can
get through the slit and be projected
on a film. The variation in density of
the light striking the film is therefore proportional to the variation of
the sound current. The image of the
light valve aperture appears on the
film, in an unmodulated state, as a line
0.12S"x0.001".

The

disc recorder is

somewhat

lar to a phonographic recorder.

simi-

A

sapphire or ruby stylus, actuated by the
amplified sound currents, is moved
radially across a wax disc revolving
at a constant speed of 33% r.p.m. If
a picture is to be released with the

sound recorded on the film, two film
recorders are used for the permanent
record and one wax disc recorder for
playback purposes.

The cameras and the recorders do
not run only in synchronism and at
constant speed, but they also all have
the same number of revolutions from
This is an important
start to stop.
feature since it permits the marking of
the picture films and sound films
for synchronization while stationary
and making synchronization possible
throughout, even if many stops are
Constant speed is important
made.
since the musical pitch of sound varies
directly with the frequency and therefore, in order to have the reproduced
sound the same pitch as the original
and undistorted, the film both in the
recording and in the reproduction must
run at an assigned constant speed.
The speed chosen is ninety feet per
minute at

the*

disc type.

sponding to a

The film recorder consists of a lamp
and lens assembly, a light valve and a
film drive mechanism. The light valve

r.p.m.

sound recorder, corremotor speed of 1200

The principle used for synchronism
of all motors is that of electrical interdiscovered by Michalke
Three-phase, wound rotors,
induction motors of similar impedance
The stators
characteristics are used.
of these motors (Fig. 1) are connected in parallel to a 220-volt, 3-phase
supply and the rotors are all connected
locking,

first

in 1901.

Synchronism
by electrical
interlocking.

DISTRIBUTOR

FIG.1

by short-circuiting leads.
one of these motors
(called the distributor) is mechanically driven by a d-c. compound motor
in

parallel

The

rotor

of

at a constant speed of 1200 r.p.m. The
rotors of all the other motors will run
at this same speed due to the strong

2
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between the motors.
For any given load on one of the
motors, its rotor will assume a definite
phase angle with the rotor of the distributor, the magnitude of this angle
depending upon the load.
There is
therefore an e.m.f. acting on the circuit of these two rotors and a synchronizing current will flow, causing a
synchronizing torque which will hold
the two rotors in this same relative
interlocking' action

The

is

similar to the
a synchronous

motor and a generator.

The angular

position.

displacement

action

between

displacement, for the conditions under
which the motors are used, is at the
maximum thirty electrical degrees, or
fifteen mechanical degrees.
For all
practical purposes this displacement is
negligible as it corresponds to only
about two-thousandths of a second. As
we will see later the speed of the d-c.

driving motor

is

held very constant

and with this system the speed of the
camera and recorder motors is independent

of line frequency,
variations and of load.

voltage

Signal for Starting

When

a "take" is to be made, the
"interlock" is received in the
recording room, where the motor controls, the distributor and the d-c. driving motor are located.
One phase of
the supply line is closed, locking the
A
motors in a stationary position.
signal

synchronizing start mark is made on
the picture films, on the sound films
and on the wax disc. The signal "start
motors" is received in the recording
room when all cameras are ready and
the motors are started by closing the
third line of the 3-phase supply and
starting the d-c. motor. The speed of
the d-c. motor is brought up to 1200
r.p.m. by means of its automatic control and when stability is reached a
switch is closed, lighting a red light in
the monitor room and on the stage,
signaling that action is to begin and
that quiet must be maintained on the

the system accelerates, the torque required of the d-c. motor is greatly reduced and its starting series winding
is cut out.
The motor is coupled to a
small alternator of 720 cycles frequency at 1200 r.p.m. The d-c. armature is tapped at two opposite points
through slip rings, giving an a-c. supply of 720 cycles at 1200 r.p.m. for
the filament and plate circuit of the

vacuum tubes.
The control

circuit is governed by
two low-pass filters, Fi and F 2 which
have a 720 cycle cutoff. As the motor
comes up to speed, the alternator frequency will be below 720 cycles, that
is, below the cutoff frequency and a
,

voltage is applied to the plate of tube
Ti which produces a comparatively
high negative potential on the grids
of tubes To and Ta by reason of the
voltage drop across Ri. Therefore the
space current of T» and T.i through the
regulating field is small and the motor
continues to speed up. When the speed
reaches 1200 r.p.m., the 720 cycle current is regulated by the frequency cutoff characteristic of Fi and F» and the
space current of Ti is decreased, reducing the negative grid potential of
T,. and T 3
This allows a larger flow
of current from T 2 and T 3 through the
regulating field and the rise in speed
is checked. A feedback circuit for tube
Ti is provided.
This circuit is made
up of R 5 R 8 and R T and C 3 bridged
across the regulating field terminals.
This circuit gives a compensating action for the static fluctuations.
If a
.

,

governor

too sensitive

are developed and the two films
are used together to obtain the single
sound picture film. The sound track is
in the form of a band a tenth of an
inch wide along the inside edge of the
perforations. At the present time disc
records are not as much used as sound
films for reproduction purposes. Their
main use is for "playbacks," that is, as
soon as the wax record is made it is
reproduced directly without further
process.
This enables the directors
and actors to judge immediately the
dramatic effects and quality of a
recorded scene without having to wait
for the film or record to be processed.
This has proved to be a valuable aid
in the production of sound pictures.

us now follow the reverse
that is, the reproduction of
sound from the film. The sound film
is run through a standard projector
modified by the addition of the sound
reproducing attachment which is located between the head mechanism
and the lower take-up magazine.
A
light beam of high intensity is con-

Let

process,

centrated,

by an optical system con-

a slit, and focused on the
sound track of the film. The spacing
of the light bands along this track determines the pitch of the sound while
taining

the varying density of these bands determines the quality and loudness. In
back of the film is a photo-electric cell
which generates a small current whose
variations correspond to the variations of the light intensity through

will con-

the sound track, and therefore to the

speed for
which it is set. In this case, the governing action is not made too sensitive and the small fluctuations are
compensated for by means of the feedback circuit, the speed of the motor
being held constant to within 0.1%.

variations of the original sound. This
is
amplified
and carried
current

stantly

is

"hunt"

about

it

the

Recordings Combined on Film
The picture

film

and the sound

film

through a volume control, or fader,
it is fed to the loudspeaker

from which
horns.

In the disc method the process is
similar to a phonograph with an elecThe disc, however, is
tric pickup.
much larger and revolves at the slow

stage.

The control system for constant
speed of the d-c. motor is complicated
but consists essentially of a shunt
regulating field winding in which the
current is governed by a vacuum tube
control circuit.
In Fig. 2, is shown
the diagram of the d-c. motor circuit
and of the field control circuit. This
is
somewhat simplified as there is
omitted the special series field used
for starting and automatically cuttingout before the motor reaches full speed.
The motor

is
called upon to start
under a heavy inertia load, as it must

accelerate the rotors of all the induction motors.
In addition to this inertia load, it must start under full
mechanical load as the induction

motors in this system have no torque
at standstill and will not develop any
torque until the distributor is set in
motion and an angular displacement
exists between its rotor and the rotors
of the motors.
For these reasons, a

720 ~
ALTERNATOR

D.C.

MOTOR

R4

FIG.

special starting field is used, in addition to the

main

series winding.

As

Control circuit arrangement for insuring constant film speed.

3
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imm

Repulsion motor and associated reactor.

CONTROL

323ME

CIRCUIT
i

pnnsi
FIG.

REPULSION MOTOR

J
speed of 33% r.p.m. so that each
record can play through a whole reel.
By using two projectors alternately
a continuous program can be run
through in the same way as in the
silent picture.
The end of each reel
overlaps the beginning of the next and
the new reel is brought in with increasing volume, or "faded in," as it is
called, while the old one is faded out,
keeping the total volume the same so
that the audience is unaware that the
change is being made.

Film Run at Constant Speed
An important point in reproduction
that the film must be run at a constant speed of 90 feet per minute past
the sound attachment.
That is the
speed at which it was taken.
A
program can no longer be speeded up
nor retarded at will by the operator,
as was the case with silent pictures.
is

Any

changes from standard speed
changes the pitch and causes distortion, therefore the film must be run
at constant standard speed. The great
majority of moving picture projectors
are run by a-c. motors, although in
some cases d-c. motors are used. The

method of speed control in the case of
d-c. motor would be in the same way,

a

a similar manner, as for the
speed control of the a-c. driving motor
described above.
The speed control
system used for a-c. motors will be described as applied to repulsion motors
as these motors are the most widely
used for this purpose, being well
adapted for fine speed regulation and
control.
The control circuit is very
similar, and in many cases exactly like
the control circuit described above and
shown in Fig. 2. Therefore we may
or

in

KODAK

NO.

taining a film roll which would take

ameter.

When

all

2y2

inches in di-

the hundred

tures had been taken the

speed, namely 1200 r.p.m.
The feedback circuit is employed here also, in
order that hunting will not occur. The
governing action is not made too sensitive and compensation for static fluctuations is made as before by means
of the feedback circuit.
have seen the dependence of the
processes of sound recording and re-

We

production upon electrical engineering
developments.
Many kinds of apparatus developed for other purposes
have been borrowed or adapted and
studies having other objects in view

1

George Eastman invented the short,
sharp trade name "Kodak." His No.
1 Kodak put on the market in the year
1881, was a box 6% x 8% inches con100 circular pictures

consider the motor circuit and the d-c.
output of the control circuit.
Referring to Fig. 3, the control circuit is shown as lumped in a box with
two output terminals. The armature
of the repulsion motor is in series with
the two outer windings of a threewinding reactor, while the d-c. output
of the control circuit flows through
the center winding.
The a-c. flux
circulates around the two outer legs
and the d-c. flux flows from the
center leg and returns around the two
outer legs.
In this manner the saturation of the two outer legs, and therefore the impedance of the windings on
them to a-c, is dependent upon the
d-c. flux, that is, to the d-c. output
flowing in the center winding.
In this case also, a small generator
whose frequency is 720 cycles at 1200
r.p.m. is coupled to the motor.
A
change in the speed of the motor will,
as in the former case, cause a change
in the d-c. output of the control circuit.
As explained, this will change the impedance of the two outer windings, and
therefore change the impedance in
series with the armature of the repulsion motor. This change of impedance
will bring the motor back to stable

owner

pic-

of the

Kodak returned the machine to
factory for reloading. The Kodak

the
sold

for $25.00, and reloading cost $10.00

S.

M. P. E.

The Spring Convention
Engineers will

of the
Picture
be held at the

Wardman Park
ton, D. C, May

5-8, 1930.

Society

of

Motion

Hotel, Washing-

have aided the commercial application
of sound to motion pictures.
Almost
innumerable researches and studies
carried on in the communication field
have influenced the design of sound
picture apparatus and the manner in
which it is used.
The sound picture has revolutionized the work of the scenario writer,
of the director and of the actor.
It

has become necessary to thoroughly
plan and rehearse each scene. Actors
must memorize their lines and directors are no longer of the megaphone
wielding type, but must remain silent
during action. They must broaden their
artistic and dramatic efforts to include
this new technical branch.
Sound engineers, with more electrical engineering experience than motion picture ex-

perience,

adjust
ments.

have found

themselves

it

necessary to
environ-

new

to

To the motion picture producer,
nothing is impossible. The entertainment value of a picture depends upon
novelty and creative ability, and each
picture reveals some limitations of the
recording system which must be sur-

mounted. The sound equipment must
be adapted to every conceivable use.
Due to the characteristic methods
employed in the motion-picture industry and the financial resources and
backing which this industry enjoys, the
development of sound motion pictures
is

sure to be highly successful.

Time

has proved that the talking motion
picture is not a novelty or a passing
fancy,

that

but

it

is

The reception accorded

here

to

stay.

to the talking

picture by the public has been very
enthusiastic and today all big pictures
are "talkies."
In the development of
this new industry the electrical engineer is certain to have an important
place.
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METROPOLITAN MOTION PICTURE
CLUB
At the March 28 meeting
ropolitan

of the Met-

Motion Picture Club,

New

York, there was a discussion devoted to

Spring filming with particular refer-

The Convention program ineludes a number of highly important technical papers and

ence to

various attractive entertainment

held on April 25 and

features.

rooms of the Camera Club, 121 West

filters

and panchromatic

film.

Future meetings of the club will be

68th Street,

New

May

York.

27, at the
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Notable Advance in Pickup Design Accomplished Through Scientific Research
Electric

Pickup

Now

a Perfected Instrument Through Application of
New Principle

By H.
this

age of scientific wonders,

technical developments
INmarvelous
are accepted as a matter of course

by the general public.
Electric
lights are improved from short lived
flickering toys
to
rugged enduring
torches.
Vacuum tubes are developed
in the course of a few years from
crude experimental devices of few uses,
to perfected instruments, with hundreds of useful applications.
In the field of sound projection, improvements follow one another with
bewildering

rapidity.

The

talking

motion picture, which a few years ago
was merely an impractical idea, is
today a reality.
The unprecedented
popularity of the audible pictures has

G. Cisin, M. E.

pickup has been acclaimed by sound
projection and radio engineers, as one
of the outstanding developments of
recent years. For the first time, ultrasensitivity in a pickup, is combined
with practical utility. Weeks, or even

months may go by without
getting out of tune, but

this

when

pickup
it

does,

can be brought back to its point of
highest efficiency in a few seconds, and
this can be done by anyone, since no
it

required.
Incidentally, since
forces acting on the
oscillating member are under control
at all times in the new tuned pickup,
the most common of pickup troubles
"freezing," is completely eliminated.
skill

the

is

magnetic

Before explaining the principle of
operation of the new tuned pickup,
the action of pickups in general will be
reviewed.
The electric pickup, along
with many other important electrical

was made possible through
the research work of Michael Faraday
in 1831.
At that time, Faraday disdevices,

covered the principle of electromagnetic
induction, viz
That an electric current would flow when a closed conductor was cut by a magnetic field.
In the electric pickup, the closed conductor consists of a stationary coil
made up of hundreds of turns of fine
enamelled wire, wound on a bobbin.
The ends of the stationary coil are
connected directly to the input of the
audio amplifier. An oscillating member, constructed of a sensitive magnetic alloy, is free to move within the
field of a powerful permanent magnet.
The stationary coil is placed at the
pole-pieces of the permanent magnet,
in such a position that any movement
of the oscillator tending to change the
intensity of the magnetic field, will
cause the changing field to cut across
the coil, thus inducing a corresponding
electric current in the coil.
:

Electrical
equivalent
of
magnetic circuit of pickup.

Fig. 1.

resulted in the concentration of a vast
of research work on problems
involving clearer
and better tone

amount

Sound-on-disc reproduction
has been improved enormously through
quality.

the utilization of finer electric recording and also through the use of better
designed
audio
amplifiers
and of
superior dynamic speakers.

Up

to the present time,

however, the
pickup has been one of the
weakest links in the chain of sound
reproduction. It is true that the comparatively crude instruments of early
vintage, were gradually refined through
the use of more precise workmanship
and of superior materials. Unfortunately,
increased
refinements,
with
electric

proportionately
greater
sensitivity,
rendered the pickup more susceptible
to disturbances occasioned by handling
and also by changes in weather conditions.
The principal trouble experienced with every pickup seemed to lie
in the fact that sooner or later the
device would get out of "tune." When
this happened, nothing could be done
to remedy the fault, except to disassemble the pickup and recondition it.
In most cases, it was almost as economical to install a new instrument, as to

do

this.

For

this reason, a

new audio tuned

Needle Mounting

In the electric pickup, it is of the
utmost importance that no flux shall
traverse the oscillating member when
at rest. Before the advent of the audio
tuned pickup, the oscillating member
was set at the geometric center, thus
approximating a point where no flux
would pass through it, while in a
static condition.
As explained above
the oscillator often became badly unbalanced or out of "tune," and there
was no adequate remedy for this
trouble.
Fig. 1, shows the electrical equivalent
of the magnetic circuit in the Audak
electro-chromatic pickup.
When the
oscillator "A" is in the exact magnetic
center (not necessarily the same as the
geometric center), no flux will traverse
it while at
rest.
This is the ideal
condition.

Assuming that Ri, R 2 Rs. R<, represent the respective reluctances of the
magnetic paths of the four pole-shoes
and that ri. r?, r 3 r4 represent the
respective reluctances of the air gap
paths, it is then evident that when
,

.

Ri
R2

+
+

,

ri

R +

r3

r2

R«

+

n

3

can traverse "A." When such
a condition is brought about, the forces
acting on the oscillator "A" are equal
and therefore they balance in all directions. Any shifting of "A" to one
side or another, will cause the magnetic
flux to pass through it. At this time,
the unbalanced pull on "A" will cause
it to shift gradually more and more
from the magnetic center. This brings
about a change in the response characteristic of the pickup and in time,
when it is finally very near the pole
shoe, performance becomes greatly distorted. "A" is most susceptible to flux
changes when the above equation holds
good. Frequently the unbalance causes
flux to traverse "A" to an extent near

no

flux

The phonograph needle

is fastened
the oscillating member.
This needle, following the track inthe record, vibrates in accordance with
the impressions. Hence, the oscillator
vibrates similarly, causing the corresponding changes in the magnetic
field.
Through electromagnetic induction, a fluctuating electric current is
set up in the stationary coil, which
corresponds in every respect to the
sound vibrations recorded on the disc.
This current flows to the audio amplifier, where it is stepped up and made
available for the operation of a suitable dynamic reproducer.

directly

to

as
Fig. 2.

Laboratory
biasing.

method

of

—
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saturation. Under such conditions, the
susceptibility of the oscillating member
to flux changes is greatly lessened,

which fact shows

itself in still

further

distortion.

In the new audio tuned pickup, all
this is overcome by varying the position
of "A" between n and r 2 until there
is no flux traversing it.
Fig. 2 shows
how this may be accomplished very
.

effectively in the laboratory.
Assume
that coil "B" is supplied with suitable
audio-frequency current.
The leads
from coil "C" are connected to headphones or an amplifier. The position of
the oscillating member is varied until
no sound is heard in the headphones.
When this condition is obtained there
will be no flux traversing "A." This
is the position in which the pickup will
perform at its greatest efficiency, as to
volume, range, sensitivity, in fact, in
every way.

Adjustment

reproduction, this becomes
apparent.

—

volume, whereas, when off center, the
two sounds will differ in pitch and

the more

Preserving Desirable Harmonics
In the case of the well-designed
radio set, tone color is apt to be
superior, due to the fact that the
sounds impinging on the microphone
are at once transformed to electrical
energy and there is no further mechanical inertia to be overcome, until
the reproducing loudspeaker is reached.
Hence, the important third and fifth
harmonics are more likely to be preserved,
giving the reproduction a
brilliance and color most pleasing to
the ear.
On the other hand, in the
case of the disc record, it is necessary
to reconvert the electrical energy into
mechanical energy in order to actuate
the mass of the knife which cuts the
wax record. It can readily be seen
that the higher harmonics will probably
be lost, since the inertia of the cutter
will

Of course, such a laboratory method
is impossible in practice.
However, it
has been found that when "A" is
brought into the magnetic center, the
needle "E" when tapped on either side
with the finger nail (see Fig. 3) will
produce equal sounds, as to pitch and

all

damp them

out.

However, this

loss in tone color is
not important, provided the pickup
possesses the necessary refinements to
bring out the fundamentals and harmonics actually recorded. The correctly
designed pickup can do this, and will
reproduce a response characteristic
which leaves little to be desired in the
natural reproduction of speech and
music.

Some of the more important design
features of the Audak pickup are given
below. In this instrument, the entire
length of the magnetic circuit is painstakingly balanced and made proof
against leakage. Instead of an ordinary
magnet, British cobalt steel is used.
is more important than at first
would be supposed. Partly, the sensitivity depends on the quality of the
magnet. With cheaper magnets, there
is quite a heavy decrease in strength
Thereafter, as the demagat first.

This

Fig. 3. Simple

method

of

magnetic

adjustment.

netizing force lessens, the
magnetic strength runs

A

to adjust the pickup.

First the power

turned on, so as to obtain about
one-quarter volume.
The needle is
then tapped gently on either side, as
explained above. If the instrument is
in tune, the sound on both sides will
be equal in pitch and volume. If the
right side sounds thinner, the tuner
should be turned slightly to the right,
or vice versa, if the left side is
thinner
until both sides are equal
in pitch and volume.
The tuner is
equipped with a limiting stop, permitting it to move one-quarter turn
to the right or left.
is

—

In order to gain every advantage
which the new tuning principle affords,
it is

essential that the pickup be cor-

designed from the electrical
engineering standpoint.
When one
stops to consider the difference between
radio reproduction and sound-on-disc
rectly

down

less

runs down nevertheless,
and in a comparatively short time.
rapidly, but

volume. This fact is utilized in the
practical tuning of the herein described
pickup.
small screw-driver is used

remaining

it

The pole shoes and oscillating member are cut and precision ground, from
a solid piece of special highly sensitive
(magnetically) alloy.
The tough nature of this alloy makes this a most
tedious and expensive job, consisting
of a great number of operations. However, the remarkable results obtained,
make this worth while. The stationary
coil is wound and placed for maximum
effect.

The maximum

free excursion of the

oscillator easily exceeds the

maximum

This is of the
amplitude recorded.
utmost importance if the record groove
The extra
is to be properly tracked.
play eliminates the quick destruction
of
the record grooves and other
troubles in reproduction.
This consideration alone, makes the use of the
Audak pickup of extreme value in talking picture work, where a shut-down
will produce disastrous results at the
box office.

SOUND

AMPLIFICATION
BUSINESS

AS

A

{Concluded from page 20)
worse the reproduction.
A safe
method is to always specify the exact
voltage and current frequency (number of cycles or periods) and to accept no makeshift or approximate voltage changing devices.
Remember a
so-called step-down transformer does
just that it changes the current and
voltage but it cannot and does not
change the current frequency. Also remember that a sound installation
with power amplifiers is no better than
its poorest component part, whether it
be a pickup, motor or radio tube.
Now the average layman has one
;

idea of what constitutes music, while
the real musician has entirely another
idea on the subject.
The writer has
found that one country will positively
reject dynamic reproducers or speakers
with an accentuated bass while a
neighboring market will deliberately
feature this type of reproduction.
A well-designed dynamic chassis is always important. Here again the engineering work is a factory problem.
Any manufacturer of amplifiers will
gladly make impartial recommendations as to the speaker to be employed
on the output of his amplifier just as
he will impartially recommend pickups for the input terminals of his amplifier.
It is as important to recommend correctly designed components
ate it is to make a correctly designed
amplifier. The same reasoning follows
If a double-button
in microphones.
carbon type "mike" is employed in a
public-address circuit, it should be
an engineering
well-designed from
standpoint.
Its carbon granules can
cause terrific "carbon hiss" which
power amplifiers would only emphasize, and again the reproduction in the

speakers would be more of a roar than
reproduction of a human voice.

But with components which are designed for use in conjunction with each
other and which are correctly "engineered" in their manufacture, satisfaction is assured and service work
ordinarily unnecessary. To the phonotheatre
manufacturer,
the
graph
owner, the architect, the radio wholesaler, the radio enthusiast, the importer of electrical equipment and to
advertisers, a new field of universal appeal is opening. What special training
No more than the
does it require?
knowledge involved in installing a
radio set. What equipment should the

Only thoroughly
and tried goods. By tried and
tested is not meant what is commonly

importer purchase?
tested

referred to as a demonstration.

A

trial

with sound components means a test
over hours, not minutes. The importer
must be sure of the "backbone" and
stamina of his power amplifier. With
amplifiers,
well
"engineered"
component parts and associated equipment,
a real business exists wherever electricity is available.
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NEW PORTABLE LIGHT

A

ANEW

SITY

METER

J. L.

McCoy''

Page 29

INTEN-

meter has
been developed to take advanlight intensity

tage of the many desirable features of the photoelectric cell.
With this meter, the intensity of the
light at the point of test is indicated
directly on a scale without the necessity of balancing against a standard

comparison lamp.
The meter is a complete unit, carried
in one case.
The light sensitive pick
up is a photoelectric cell covered with
a shield, in the side of which a window
is cut to admit the light to be measured.

The

photoelectric

cell

connected to the meter by a

unit

6-ft.

is

cord,

making it possible to move the cell
anywhere within that radius without
moving the meter case. The instrument contains a commercial, portable
microammeter which is calibrated directly in terms of foot-candles.
The
energy required to operate the meter
is furnished by the smallest size of

"B" batteries mounted in the case, and
the current consumed is so small as to

The

be almost negligible.

the
practically the
life of

batteries in service is
same as their shelf life.
The photoelectric cell is somewhat
similar in appearance to a radio tube
and contains two essential parts, an
anode and a cathode. It is the cathode
coated with light sensitive material
that gives the tube its characteristics.
There are a number of different types
of photoelectric cells and their characteristics vary materially with the
elements used for the cathodes. They
can be made of different materials to
respond to different wavelengths of
light. One type of cell is in use which
responds only to light of wavelengths
beyond the visible spectrum in the
ultra violet region.
The cell used in the light intensity
meter is a special one having a very
broad response, covering the visible
spectrum.
When used in motion-picture studios to measure the intensity

—

of the illumination on

the "sets," it
is found that the response curve of the
cell closely approaches the sensitivity

panchromatic film in combination
with the light from Mazda lamps. The
meter thereby enables the cameraman
to determine definitely whether the
illumination is sufficient for good
photography.
of

*

Vacuum Device Department, WestingLamp Company.

house

FIRST STATION WITH SLOW AND

FAST TURNTABLE RECORDER

The

WTMJ,

Milwaukee

Journal

station,

has recently installed the new

Western Electric double 78 and 33 lA
turntables for electrical tranIt is the first station in the
country to be so equipped, with turntables for both the slow and the fast
recordings.
But it will not remain
Other
alone in the field for long.
stations are recognizing not only the
r.p.m.

scription.

from the use of
recorded programs, but the absolute
need for them if the station is to
broadcast the finest available material.
Of course, turntables for recorded
broadcasting have been in existence bebenefit to be derived

fore now.
But many of them have
been inferior in quality. With the new
Western Electric equipment inadequate
phonograph pickups, distortion, and
varying tonal qualities will be replaced
by unfailing fidelity in reproduction.

The

installation of proper turntable

and transmission equipment by broadcasting stations is a great forward step
in
recording presentations.
But a
recorded program is no better than its
preparation and recording. With the
acceptance and installation of more
than adequate equipment at the broadcasting end, it only remains for programs to be prepared and recorded in
a manner befitting the fine machinery
for their broadcasting. Radio program
sponsors, to take the fullest advantage
of the new recorded program facilities
of the radio stations, should see to it
that programs worthy of this wide-

spread broadcasting are prepared by
the finest organization available and
recorded by those who know their
business and have recording facilities
that are on a par with the finest
turntables now being installed in the
broadcasting studios.
Sound Studios
of New York, Inc., is carrying on a
campaign against the preparation and
recording of programs by concerns on
unlicensed equipment, whose work is
of such poor quality as to transform
their clients not only into enemies of
recorded programs in general, but also
of radio as

The radio

an advertising medium.

latest recording turntables and
pickups should now accept for broadcasting from their fine equipment only
such programs as are well prepared
and recorded on apparatus of as high
a quality as their own.

TELEVISION

SIGNALS TRANS-

MITTED TWENTY

THOUSAND

MILES
TELEVISION
had

picture

which

approximately
twenty thousand miles through
space was received with a
fair
degree of
accuracy
in
the
radio research laboratory of the General Electric Company on the morning of February IS, establishing a
traveled

record for television reception.
The
picture, a rectangular design in black
on a white card, was transmitted by
the General Electric short-wave sta-

W2XAF

(31.48 meters) Schenectady, N. Y., received in Sydney, Australia, by station VK2ME, rebroadcast
by that station (28.8 meters), and received back in Schenectady in about
an eighth of a second. Both the transmission and reception took place in
the laboratory of Dr. E. F. W. Alextion,

"Considering the fact that the picture bounded through the ether ripples
twice over so great a distance, I am
very much enthused with the results
of the experiment," Dr. Alexanderson
said.
"I really did not believe the
picture would be sufficiently distinct
to tell

what

it

was because

so

many

conditions existed to upset matters.
There are ripples in the ether such as
there might be in a pail of water.
When you look into a pail of water
having a rippled surface, the reflected
image of anything is indistinct, the
lines of the picture being exaggerated
and somewhat fuzzy. In this television
rebroadcast it was much the same as
though this image seen in one pail of
rippled water had been reflected in
still another pail
of rippled water,
corresponding to the rebroadcast back
from Australia. Naturally there would
be considerable distortion, and I was
very much pleased when I saw that
this double distortion did not entirely
wipe out the image. The experiment
was carried on for about five minutes,

and many times during

this period the
the rectangle were distinct
enough for observers to distinguish
the picture which was being broadlines

of

cast."

No effort was made during the experiment to send a picture of persons.
The time was short, and only the
painted rectangle was used. However,
Dr. Alexanderson intends to carry on
with further experiments in long distance television transmission and reception.

stations that are installing

the

A

mental receiving station at Glenville,
a few miles from Schenectady.

anderson, which was connected by
wires to the super-power transmitter
at South Schenectady and the experi-

THE PSYCHOLOGY OF SOUNDS IN
SCREEN PRESENTATIONS
(Concluded from page 21)

was simple and

Sound picmeet this requirement and still have what is
portrayed on the screen appear logical.
tures will find a

effective.

way

to

Resonance Background Missing
All of the looked-for background,
such as auditorium or room resonance
effects sensed where the listener hears
orchestras,, bands or choruses actually
playing and singing, are so far missing
in sound picture reproduction, but in
time the remedy will be applied.
Children's voices, too, have a far away
sound accompanied by "lisping" or
other natural sounds, caught by the
pickup system and reproduced through
the present loudspeakers, but which
heard directly are rejected by the ear.

The nearly two hundred members
of the

S.

M. P.

E.,

who

listened

to

Dr. Pitkin's talk took away with them
a new and broader conception of what
is before them in the way of development.
Every man present seemed to
sense that he was listening to the unfoldment of a new and alluring prospectus of the talking picture of the
future.
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SOUND

INSTALLATION

at a

first

when the industry viewed the outlook

time

for

By the end
pictures with sour skepticism.
of 1926 only 15 theatres had been equipped by the
Vitaphone Corporation which, at that time, was
distributing the Western Electric sound system.
In April, 1927, Electrical Research Products was
formed as a subsidiary of the Western Electric Company to distribute and service the Western Electric
sound system to motion-picture theatres.
Warner Brothers had taken out a license to record
by the Western Electric sound system specializing in
the disc method and Fox had become a licensee
In the
specializing in the sound-on-film method.
spring of 1927 practically all the large producers,
MetroNational,
First
Paramount-Famous-Lasky,
Goldwyn-Mayer, Universal, United Artists, and Columbia Pictures were licensed to record talking pictures bv the Western Electric system.
The 5000 installations of the Western Electric
sound system now in theatres throughout the world,
in the brief span of less than four years marks a
record of organization growth and theatre service
seldom, if ever, equalled in the industry.
According to present schedule the installation of
Western Electric sound systems will continue for the
balance of 1930 at the rate of about 90 a week,
including both the domestic and foreign fields.
sound

M.

M.

C.

BATSEL ON PACIFIC COAST
chief engineer of RCA Photophone,

Batsel,

C.

Los Angeles where he is
trip to
is
on
Inc.,
holding a series of conferences with RCA Photophone
sound
of
producers
Leading
licensees.
recording
pictures in the cinema capital include R-K-O, which
West
the
studios
on
largest
operates one of the
Coast, Pathe, Educational Pictures, Mack Sennett,
will
and
it
Davidage.
and
Tiffany, Tec-Art, Darmour
be Mr. Batsel's purpose to discuss existing sound
a

recording conditions and certain improvements and
innovations that at present are under consideration.
"Sound recording and reproduction have improved
greatly during the past year," said Mr. Batsel in
discussing his visit to the center of sound produc"We now have reached the point
tion activities.
where we have assurance that a well-recorded sound
picture

will

be

faithfully

reproduced

if

the

film

or

upon which the sound is recorded is projected
Howby projection equipment of a high standard.
ever, we know that the best recorded sound picture
produced will be doomed to dismal failure if proWhile rapid
jected by inferior reproducing equipment.
have been made since sound invaded the
strides
and I
noted
been
has
improvement
screen, constant
look forward to the not-far-distant day when sound
fields
the
part
in
pictures will play a most important
They will provide enterof industry and education.
foreworld's
The
tainment for many more years.
most electrical engineers are engaged in the develand
recording
opment of improvements in sound
sound reproduction and the producer and exhibitor
of sound pictures are profiting from their findings."
disc

CARRERA. SANTIAGO, CHILE,
FIRST TALKING PICTURES

TEATRO

PLAYS

the latest country to see, hear and suctalking pictures reproduced over the Western
The first Chilean house to
Sound System.
be equipped was the Teatro Carrera, Santiago, which
showed "The Broadway Melody" for its first talking
attraction on March 6, and played two performances
Western Elecdaily to enthusiastic capacity houses.
tric has received contracts to install the equipment
in ten more houses in Chile.
Chile

cumb

utilizes two of the Super-Simplex machines for
projection; at the time of installation, these were
the first machines of their type on the Pacific Coast.
Some of their advantages include a fan for reducing
the heat at the cooling plate, semi-automatic framing and picture centering devicees, and a number of
One of the departures
other useful Improvements.
in this installation is the use of a remote volume
indicator and gain control, located at a monitor desk
in the theatre proper, which permits manipulation of
the
sound independently of the projection room
faders.
This remote volume indicator also serves a
useful purpose in checking the daily output of the

OLD

and

Western Electric sound reproducing equipment was installed in Warners Theatre, New York, for
the opening of the first sound picture, John BarryThis was
more in "Don Juan" on August 6, 1926.

The

is

to

Electric

machines, in conjunction with constant amplitude
frequency records.
The entire installation is considered one of the most modern in Hollywood, and is
accepted
generally
by the industry as a criterion for
quality.

COLUMBIA PICTURES CORP. EXPANDS PLANT
The 1930 expansion program of the Columbia Picincludes,
among other notable
tures
Corporation
features,
the enlargement of their sound-recording
These
plant and the addition of sound-proof stages.
completed at this time,
additions, which are
give Columbia a total of four large sound stages, an
The
up-to-date scoring stage and a silent stage.
two new stages are 162 feet by 72 feet each.

90%

Results of modern research in sound engineering
and construction of sound equipment have been
incorporated in the monitor rooms of all the stages,
as well as in the newly enlarged recording building.
Three channels and two late design trucks, so constructed as to make it possible to operate them as
independent channels through a centralized distributing bay, form the nucleus of the recording plant.
The acquisition of the Horsley Film Laboratories
by Columbia Pictures, as well as a 200% expansion
in dubbing equipment, places Columbia in a particularly favorable position in the way of better sound
facilities.

WIDE FILM

Several of the major producers have already gotten
together
and agreed upon standardization of all
"stereoscopic film" at a 65-mm. width.
Of course,
all
pictures made on wide film will be shot on
standard width film also, since it is anticipated that
the larger screen size required will limit the stereoscopic showings to the first run houses and road
shows, at least for the present.
The difficulties involved are by no means limited to the projection end;
a new technique is required in photographing the
action, because of the changed camera angles.
The
wide sweep which the so-called stereoscopic cameras
take in, also necessitates moving the microphones
further back from the action, and sound technicians
at the various studios are experimenting with various
forms of sound concentrators in order to achieve
good pick-up over longer distances.
All wide-film
production will be somewhat hampered until these
corollary
difficulties
of
production technique
have
been satisfactorily worked out of course, but a good
deal has already been accomplished toward this end
by the motion-picture engineers.

WESTERN FELT WORKS ENLARGES PLANT
The rapidly increasing demand for Felts and Westfelt Rug & Carpet Padding has called for an immediate
are

EASTMAN OPENS HOLLYWOOD LAB. AND SOUND

THEATRE
Company has opened a comsound theatre in
pletely equipped laboratory and
Hollywood, devoted to the general use of the motionresearch
facilities thus
The
modern
industry.
picture
made available, permit the making of accurate photostudio is
average
which
the
metric measurements for
In addition to their laboranot usually equipped.
nearly
very
tory plant, a modern sound theatre, with
The Eastman-Kodak

RELEASES

The first releases on wide film will probably be
Paramount is about ready
shown early this Spring.
with their Magnafilm process, and from the RKO lot
rumored that "Dixiana," now in preparation,
it is
will be made on the double-width film, using the
Spoor-Berrgren process.

enlargement

of

manufacturing

facilities.

NEILAN

REOPENED

STUDIOS

The old Marshall Neilan studios on Glendale
Boulevard are being reopened under the name of
the Premier Pictures Corporation, for the production
talking comedies.

of

A
are

group of San Francisco and Los Angeles bankers
Joe Rock, well-known
the enterprise.
will be in charge.

financing

Hollywood producer,

RADIO

TALKIES DEMONSTRATED
FOR FIRST TIME

TO

PUBLIC

The public at large, as well as the radio trade,
had an opportunity of seeing radio talkies combined
sight and
sound broadcasting for the first time,
under typical home conditions and with commercial
equipment offered for sale, during January 16th to
18th, inclusive.
The demonstration was given under
the auspices of D. W. May, Inc., in the Lauder
Auditorium,
Jenkins
Television
Corporation
with

—

—

radiovisors

New

now

offered

to

the general

public

in the

Jersey area.

That no technical advance was demonstrated, is a
point emphasized by D. E. Replogle, Treasurer of
the Jenkins Television Corporation.
The demonstration was intended to show what can be done in the
average home, within the service range of the Jenkins
television station, W2XCR at Jersey City, and served
same
60-cycle
alternating-current
power
by
the
system as that serving the television transmitter, so
as to obtain practically automatic synchronism by
means of synchronous motors.
The sound accompaniment for the radiovision pictures, in perfect synchronism, was flashed through Station W2XCD, the
radio telephone station of the DeForest Radio Company at Passaic, N. J.
The sight and sound broadcasts,
with
LouLs
A.
Witten
acting
as
guest
announcer, were staged in the Jenkins television
studio at Jersey City.
The greatest thrill of the demonstration was an
address by Lee DeForest, Ph.D., inventor of the
present-day radio tube and the acknowledged father
of radio, coming over the air.
Dr. DeForest was
seen and heard by the audience, through a radiovisor
and a standard broadcast receiver.

PHOTOELECTRIC TUBES
From

the viewpoint of performance and characteristics there are two distinct types of photoelectric
tubes: the vacuum tuba and the gas-filled tube.
The
first is
highly evacuated, while the second contains
an inert gas at pressures of the order of 20 to 150
microns.
The anode voltage-anode current characteristic of a typical vacuum photoelectric tube with a
constant value of light flux incident on the cathode
is
similar to thermionic emission when limited by
When an inert gas at low
filament temperature.
pressure is present in the tube the anode current in
microamperes rises sharply as the anode voltage is
increased.

When

the

flux

varied,

the

amount

anode voltage
the
of

current

is

is

constant and the light
almost proportional to

light.

Although the photoelectric
from the cathode responds

emission
to

light

of electrons
variations of

frequency, the amplification due to the gas
does not follow such high-frequency variations.
The employment of photoelectric tubes in television
and talking moving-picture work operate on what
may be termed a-c. linear operation.
That is, the
response must be linear and uniform throughout a
definite frequency range.
radio

The foregoing is abstracted from an excellent paper
Photoelectric tubes,
on
by G.
F.
Metcalf,
which
appeared in the November, 1929 issue of the Proceedings of the Institute of Radio Engineers.

There

now under construction new buildings, adjacent
the main works, which will be equipped throughout
with new machinery of latest design.
This is the fifth addition that increasing business
has made necessary to add to the original plant.
The two private switches of the main line of the
Burlington afford ready access for both incoming and
outgoing shipments.
to

Some

DEJUR-AMSCO
Benjamin

H. Price of the DeJur-Amsco CorpoFairbanks Building, New York City, is on
an extended tour which will take him to the Pacific
ration,
coast.

ideal acoustic conditions,
for the running of films.

of the increase in business is due to new
having been added to original products.
Having
a most complete cutting division in the same group
of buildings has resulted in promptness of service
that
would not be
possible
were the
divisions

During his trip Mr. Price will introduce the new
DeJur-Amsco variable condenser for the 1930-31
season.
The DeJur-Amsco Corporation also makes
heavy duty rheostats and potentiometers for use in
talking movies and other photo sound reproducing

with a

scattered.

systems.

is available to the studios
This theatre is equipped
standard Western Electric sound installation,

lines
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Contner-Blue Seal Universal Lens

Adaptor and Aperture System
Your Picture Always

the Full

Screen Area.

RCA

For Simplex and

P2 Pro-

jectors.

No

cutting

or drilling of pro-

jector necessary to install.

Installed in the following lead-

ing theatres:

—

Capitol, N. Y. C.

Loew's Kings, Brooklyn, N. Y.

Eastman Theatre, Rochester,
N. Y.

Fox

Capitol, Hartford, Conn.

Byrd Theatre, Richmond, Va.
Madelaine Theatre, Paris,
France.

Empire Theatre, London, Eng.,
and many others in U.
ada and Europe.

For

sale

by

all

Can-

FIG. 2
Fig. 2

shows special film trap
alloy of iron which

made from

This is equipped
standard and
Apertures are
placed in operating position by
sliding up or down and they
automatically lock in either posiwill not warp.
with apertures

leading supply dealers

BLUE SEAL PRODUCTS
260 Wyckoff Street

S.,

sound track

CO., Inc.
BROOKLYN, N.

for
film.

tion.

Y.

-\|

THE

GEARLESS
RECORDING MACHINE
for Synchronized

Talking Pictures
is an entirely new and advanced type of
recording machine. The absence of disturbing gears, the
solid construction of the entire apparatus, and the incorporation of a simple but effective mechanical filter preclude the possibility of the slightest vibration.
The stroboscope test shows the speed fluctuation to be
less than one-fourth of one percent, which is far less
than the ear can detect, and certainly far less than is
found in other machines.
The Gearless may operate at either 33 1-3 or 78 R. P. M.
The machine also possesses a specially designed starting
spiral device, a high grade microscope, vacuum nozzle,

The Gearless

and

scale.

is also equipped with the most modern
type of recording head, transmitting and amplifying
systems.
Experts to advise and instruct in the manipulation of
the apparatus, if desired.

The Gearless

MANUFACTURED BY

ANTHONY

PAPINI, Leonia, N.

J.

31
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ELECTRODYNAMIC SPEAKERS
For public-address systems and theatre purposes a
of
loudspeakers are manufactured by Victory
Speakers. Inc., 7131 East Fourteenth Street, Oak-

line

land,

California.

Among

the new principles used in the construction
Victory speakers Is the concentration of the field
energy and an intensification of the magnetic flux
at four points on the top plate with a more pow-

of

of the Faraday eddy current type, comprising six
electromagnets
operating
in
conjunction
with
a
toothed rotor and a copper disc, and operates as a
synchronous motor, or automatic synchronism when
used on the same a-c. power system as the radiovision transmitting station.
A speed control permits
of slight variations in speed, so that the scanning
disc may be brought to exact speed when operated
on a different power system than the transmitter.
The operation of the radiovisor is practically silent.
is

The television lamp is contained in an attractive
lamp house.
By raising or lowering the lamp house,
shifting
it
either
way,
the
pictures
may be
properly framed.
The images are viewed through a
powerful magnifying lens.
The accuracy of the scanning
disc,
together with
reasonable
magnification,
makes for clear, well-illuminated images.
or

The Jenkins radiovisor may be employed in combination with a suitable short-wave receiver and amplifier.
A special radiovision receiver, developed by
the Jenkins engineers, simplifies the problem of a
complete radiovision set in combination with the

development by the Superior Resistor Corp.,

advances

resistance

units

readily
television,
projection,
sound-picture
design of
the
radio
circuits,
vacuum-tube voltmeters,
screen-grid
will

receivers,

etc.

Resistance values from .25 ohm to 2 megohms,
with an accuracy of 1%, or less if desired, may be
obtained.
From .25 ohm to 100,000 ohms the bobbin
is %-in long by %-in. in diameter and will safely
cany
watt.
The higher values, up to 2 megohms,
are wound on 1%-in. long bobbins and will safely
carry 1 watt.

%

From

above it is evident that these resistors
ideal units for fader and volume controls,
plate resistors, and in fact will be found
to fill a long-felt want for many other purposes than
those mentioned above.
the

will

make

grid

bias,

JENKINS

their

Although four prongs are supplied in the photocell,
mounting in a standard four-prong base, only two
connected
the anode and cathode prongs.
The
cathode plate or cell window, which is coated with
caesium, the light-sensitive material, faces the two

in the design of
earliest use, but a most

—

prongs.

large

engineers
and
applicable to
tasks

Industrial
device

watching

by

the

human

experimenters

now

eye.

requiring

Some

of

find

this

tiresome
the many

These cast metal end caps insure positive electrical
They cannot loosen since
and mechanical connections.
"i'V are actually integral with the resistance eleThe tinned copper
ment and its protective tubing.
pigtail leads, whether flexible or rigid, are molded
into the caps and are not soldered or strapped thereto.
The cap itself is tapered for insertion in standard
cartridge type mountings where interchangeability is
desired.
By this method a clean, sure contact
between resistance element, cap and pigtail is made

The resistance element itself is based on the metalprinciple which has been universally accepted
accuracy and uniformity are of paramount

where

This metallized resistance element is
importance.
produced under laboratory conditions which provide
a continuous and careful check for accuracy throughSubsequent
out its entire length in the making.
tests include "flashing" at double the rated wattage
of the unit.
Because of its design the completed unit comThe current travels
prises many advantageous features.
a short and direct route in passing through the
resistor which is non-inductive and without measurable
The special ceramic cascapacity to cause feedback.
ing
is
of sturdy construction and maximum heat
will
withstand more than average
dissipation.
It
shocks and jars as well as minimize the possibility
of damage by crushing.
The above features have led to the adoption of
the metallized dynohmic type of resistor by leading
engineers in many fields, and is but one example of
the painstaking research which, constantly carried on,
leads to the development of better apparatus.

EXPERIMENTAL RADIOVISOR

\iminfc tc provide the iverags radic Experimenter
with a device affording immediate results in radio
television reception, yet permitting of subsequent alterations and additions, the Jenkins Television Corporation of Jersey City, N. J., now announces its
This device includes scanning
Model 100 radiovisor.
disc, motor, lamp and magnifying lens for the reception of standard 48-line.
15 pictures per second
signals.
Attachments available in the
radiovision
future will permit of receiving other standard signals.
The motor of the Jenkins radiovisor is unique.
It

since

made

longer is there a possibility of relative movement or
corrosion in the unit itself, while a maximum contacted area and minimum contact resistance is provided for.

certain.

which a unit of this type can be put
be appreciated by those interested in

been

have

most

—

outstanding improvement is the molded end cap which
No
is
a feature of the metallized dynohmic type.

lized

to

For

been

for
are

LYNCH RESISTORS
Many

The resistor is wound on the usual Lavite bobbin
but has a shoulder turned on either end to form an
It may
insulating mounting for the complete unit.
be secured to the panel by the use of a No. 6
The uses

cell has helped to make possible
operations previously considered impractical.
It
aided in the perfection of talking motion pictures, television, automatic smoke detection, recording
of smoke density, and other accomplishments.

has

seconds.

ing.

screw.

The photoelectric

many

results.

erful

344 Badger Avenue, Newark, N. J., is their Type
This unit
AT-50 and BT-10 wire-bound resistor.
was designed to meet the demand for a resistor that
could be mounted directly on a metal or other
panel without the use of a separate insulated mount-

photoelectric cell with an amplifier is now sold
as a unit by the Westinghouse Electric and Manufacturing
Company.
The photoelectric cell, often
called the "electric eye," is a light-sensitive device.
When light falls upon it, voltage having been applied
to the cathode, a current passes by means of electron
emission from the cathode to the anode.
This current
is
very small, but, when amplified, operates commercial relays.

The Film Inspection Machine Co. 630 Ninth
Avenue, New York, is now putting on the market
a film inspection machine having some new features
to meet the new conditions brought about by the
sound films.
This new model is for use in the
theatre or exchange.
The use of this machine which is really an instrument of precision, though simple and dependable,
accomplish many very desirable
will,
it is stated,

A

NEW TYPE SUPERIOR RESISTOR

PHOTOELECTRIC CELL AND AMPLIFIER UNIT

A

for

THEATRE FILM INSPECTION

A new

renovator.

some applications, complete apparatus has
developed and can be supplied as a unit; but
applications where no standard apparatus
is available, the photoelectric cell with its amplifier
is
sold as a unit to be applied by the customer.
The amplifier unit, shown in the illustration, consists
of a
die-cast aluminum
box in which are
mounted the necessary coupling 'devices.
The top,
which is a Micarta panel, is provided with two fourprong bases for mounting the photoelectric cell and
the amplifier tube.
All of the wiring is concealed,
connections being made to binding posts on the top
panel.
The unit is dust-proof and moisture-proof.
The short connections in the unit make possible a
very high speed response
between .0001 and .001

radiovisor.

the
movable coil; breaking up an
drive
to
otherwise undesirable eddy current set up around the
pole pieces.
In these speakers there is no shell around the
field
coil.
The outside cover is designed to give
perfect ventilation to the field coil which reduces
All termthe operating temperature to a minimum.
inals are grouped in a single bakelite plate on the
rear of the speaker.

their automatic enclosed
rewinder, cleanerwiper combination, projection hand rewinder and film

trating

PREVENTS GATE FROM WARPING
The Chicago Cinema Equipment Company,
Springfield

periments
cooling
ing of

Avenue. Chicago,
along lines which

of aperture gates, of
gates due to heat.

111.,

ringing

1736 N.

completed

ex-

practicable

the

has

makes
film,

and avoids warp-

DWORSKY FILM MACHINE CORPORATION
The
Island

Dworsky
City,

N.

Film
Y.,

has

Machine
issued

a

applications are: sorting materials, according to color,
size and shape; counting items, where mass production requires speed; initiating operations, such as

occurs

alarm on a paper machine when a break
paper; lighting control, for turning on

the

lights according to the intensity
artificial
off
the natural light; position indicator, for showing
position of doors, moving cars, etc.; light intensity
meter, for measuring intensity of light for photography; scanning material to detect flaws or defects:
ultra-violet ray meter, for recording the intensity of
instrument for ascertaining fog
light;
ultra-violet

and
of

Corporation,

Long

height,

new

illus-

fog

catalog,

an
in

with a captive balloon in determining
necessary for safe aeroplane height.

used

height

—
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POWER-DELICATELY CONTROLLED BY

Power Rheostats and Potentiometers
rheostats and potentiometers are engineered mechanically and
the exacting requirements of talking movies and other photo sound
reproducing systems where the apparatus must be designed to control consistently
and unvaryingly the currents in a modulated light and associated circuits.

Dejur-Amsco power
electrically to

fill

Give us your ohmic and power specifications between one and two thousand ohms
to 150 watts, and we shall prepare samples demonstrating the production

and up

features of
Conservative power rating.
Insulation with heat resisting
braced asbestos.
Full power
tures.

dissipation

at

Bakelite

projection

and

steel

room tempera-

Self-cleaning, non-microfonic contacts.

Our orders with manufacturers of photo-electric control apparatus recommend a 2 ohms, 75 watts rheostat
for

modulated light control, and we are prepared

to

supply these immediately.
Literature and further information on request.

PeTuR-ff Msco Corp.
Broome

&

Fairbanks Building,
Lafayette Sts., New York City

CUSTOM BUILT
* TURN TABLES *

CONDENSERS
"WE

•

POLYMET

SPECIFY

PARTS BECAUSE WE

.

KNOW

THAT QUALITY RADIOS
CAN BE MADE ONLY WITH

FOR THE MANUFACTURERS' TRADE
t

QUALITY PARTS".

XT ERE
iJ

Stewart- Warner Corp.

is

a

custom built disc

supplied at a production
price, completely assembled for
immediate installation. A masterpiece assembled at a cost unparalleled outside our factory.
Made possible by large produc-

a flash of what one great radio company
thinks of Polymet. Watch the screen for others.

JUST

ACHINED

throughout with
utmost precision. Gleason
Gears, high grade Ball Bear-

lyr

-'-*-*-

The Polymet Manufacturing Corporation, is today one of the world's largest builders of condensers, resistances, coils and allied products. There
every Ampliis a dependable Polymet Product for

Network,

Transformer, Equalizer
fier,
Loudspeaker Unit need.

We

^k
^^^ ^^f

ings;

and

or

Audak

enduring
supplied

gladly supply experimental samples and
on your] particular problems of Sound

will

work

quiet,

vibrationless.

Adaptable to all types of proSpring Suspended Mejectors.
chanical Filter. Elec. Research

Projection.

built.

Pick-Ups.
satisfaction.

any

ratio,

Immediate

Built for

Gears
custom

deliveries.

Polymet Mfs- Corp.
839-A

East

New

1

34th

St.

York City

Polymet Products

92

MORTIMER

ST.,

ROCHESTER,

NEW YORK
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M

[ixer Controls,

Complete
Instruction in

Constant Impedance Faders, Volume
Controls and Transformers for Speech
Input and associated equipment.
Write for Bulletins K1-K2-L1 and Ml describing this
apparatus

SOUND MOTION

D'Arcy Laboratories
205 West Wacker Drive

PICTURES
RCA INSTITUTES

Chicago, Illinois

POWER AMPLIF IE R S
MODEL

MODEL

245

Announces

250
for theatres,

public halls,

Maxi-

etc.

mum

output

4,700 milliwatts.
A

standard
double button

Complete instruction in sound mo-

microphone

tion picture installation

.

.

.

may

mainte-

Both models are resistance coupled two stage amplifiers using a
screen grid tube in the first stage.
Will meet the most exacting
tone quality requirements.

nance and repair.

H.

You

RCA

study under the direction of
.

.

.

and are trained by

This

perts.

is

RCA

.

.

.

LABORATORIES

L.

J.

800 N. Clark

Chicago,

St.

III.

ex-

the most thoroughly

equipped sound motion picture
school

Western Electric and

May

RCA

Photophone used throughout.

Engineering

issue of Projection

features

RCA

Institutes offers

you not only
the

the finest equipment but the most

thorough and practical training in
every phase of sound motion picture
installation

S.

M.

P. E.

meeting

and maintenance.
at

Washington, D. C.

RCA INSTITUTES,
A

Inc.

Division of Radio Corporation of America

75 Variek

be

used.

St.

Advertising forms close
April 25th

New York
Bryan Davis Publishing Co., Inc.
52 Vanderbilt Ave.,

New York

City
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Look at this Price for
A High Quality Speaker

Ideal for Theatre Installations Indoor
or Outdoor Public Address Systems

li

T
E
U
L
S
O
ELECTRO-DYNAMIC
SPEAKER

Combined with 210 Power Amplifier and "B" Supply Unit
Our

ability to buy these world-famous Kolster Speakers for cash enables us to
them at remarkably low prices a fraction of their original cost.
This Speaker is Kolster built, packed in the original Kolster packing, shipped direct

offer

from the Kolster factory.
Every Electro-Dynamic Speaker is BRAND NEW; each bears the Kolster guarantee
tag and original serial number.
This finely matched, rugged unit comprises a complete heavy duty ElectroDynamic Speaker, including a 210 Power Amplifier with "B" Supply unit, all
self-contained on a steel frame.
It weighs 45 pounds without the cabinet.
If desired the 210 Power Amplifier will also supply 22, 67 and 90 volts "B"
Current.
An automatic voltage regulator tube, UX874, maintains the "B" Voltage
silent and steady.
Speaker can be used with any phonograph pick-up and one additional audio
stage is recommended between the pick-up and this Speaker.
Whenever used, it -will bring out every shading and range of tone; every note
is reproduced with utmost faithfulness, pure, undistorted.
to us

Height

11"

Width
Depth

19"

25%"

FEATURES
1.

Electro-Dynamic

Speaker,
diameter).
Fine
210 Power Amplifier.
UX250 tube
eone quality.
can also be used instead of

The following tubes are required for its operation: 2 UX281 (for full-wave
rectification);
UX2
or UX250 (for super power amplification);
UX874
20-ft. cable is included with each instrument. Oper(for voltage regulation).
ates direct from 50-60 cycle, 1 10-120 Volt A.C. current.

(lO'/i-in.
2.

1

3.

Supplies

"B"

voltage,

if

Licensed Under Patents of the Radio Corp. of America and Lektophone Corp.

Complete A.C. Electric operation.

5.

Beautiful

pencil

striped

LOTS OF

wal-

nut cabinet.
6.

1

de-

sired.
i.

1

A

UX210.

5 $

OR MORE

the thing for either indoor or outdoor amplification.

Just

AMERICAN SALES

.50

21

CO.

Send for cur Bargain
Bulletin
No.
60,
chocked full of real bargains. Filter Condensors. Transformers, Chokes, etc., which you
may be able to use in your projection work.

Warren

19-21

Street,

'Enthusiasm Will

EISLER

CONTRACT

ELECTRIC
RADIO &

WORK

LAMP
MACHINES

SPECIAL MACHINERY

PROBLEMS SOLVED
A

24* 50

N. Y. C.

A Double

Hit!

STRONG

square feet

men, well
well qualified desire addi-

equipped and
tional light type manufacturing work.
any good
We are interested in securingmechanical
proposition in building any
invention.

$

Grow With Every Show'

large organization financially respons-

ible; rated, AAA1; over 40,000
space; employes 450
floor

Introductory
Price

Automatic

Will finance suitable proposi-

tion.

Eisler Electric Corporation also
manufactures a complete line of equipment employed in the making of Television Tubes, Radio Tubes and all other
types of Lamps and Tubes.

The

Reflector

Arc Lamp
j_

Produces the necessary increase in light to
proje ct Movietone film in the same size and
with the same intensity as silent full-sized
film.

.^.

O— The

continuous arc feed produces no foreign
noise in projection of Movietone film.

For Sale by Trustworthy Independent Supply Dealers
Everywhere.
Estimates cheerfully submitted

Eisler

Electric

Corporation

Successors to the Eisler Engineering Co., Inc.

Radio Tube Machinery Manufacturers
764 South Thirteenth St., Newark, N. J.

THE STRONG ELECTRIC CORP.
2501 Lagrange

Toledo, Ohio

St.

£*port Office: 44 Whitehall

St.,

New York

City, N. Y.

—

.
.

Page 36

Projection Engineering, April, 1930

MICROPHONES
AND
AMPLIFIERS
AC

Operated

Speech

Input.

This issue of Projection Engineering
being read by 7352 paid subscribers

Public Address.
is

Mixing Panels.

Power Supply Panels and

the largest technical circulation of any

Racks.

motion picture publication.

Recording Amplifiers.

PRODUCTS

ELECTRO ACOUSTIC
Every

forward-looking

technician,

service

CO.,

55 East Wacker Drive, Chicago.

projectionist

man and

should be getting the
appearing in each issue.

engineer
information

MICROPHONES
All Kinds from $10.00 to $350.00
For Public Address, etc., list
$25
Standard Broadcast Model, list
$75
Condense} Models for Film and Record Work,
-

Tell

Them About

$1.00 Group

the
Subscription Rate

list

Also Desk

$300.00,

$350.00

and Floor Stands, Covers,
Kits and Parts.

Cords,

etc.

EXPERT MICROPHONE REPAIRS

UNIVERSAL MICROPHONE
Inglewood,

CO.,

LTD.

Calit.

Export Rep.

San Francisco:

The subscription rate for individual subscribers is $2.00 a year. The group rate of
$1.00 is available to you when 4 or more
subscriptions are sent in at one time.

C. C.

Langevin Co.. 274 Brannon

Manufacturers

52 Vanderbilt Ave.,

City.

Enter the following subscriptions
$1.00 a year Group Rate.

at the

STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULATION, ETC., REQUIRED BY THE ACT OP CONGRESS
OP AUGUST 24, 1912, OP PROJECTION ENGINEERING.
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Before me, a Notary Public in and for the State and county
aforesaid, personally appealed B. S. Davis, who. having been duly
sworn according to law, deposes and says that he is the Business
Manager of PROJECTION ENGINEERING, and that the following
is, to the best of his knowledge and belief, a true statement of the
ownership, management, etc., of the aforesaid publication for the
date shown in the above caption, required by the Act of August
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Name
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WALKER,

Kings County.
Kings Co., Clerk's No. 363.
Kings Co., Register's No. 1062.
New York Co., Clerk's No. 167.
New York Co., Register's No. 1W177.
Commission expires March 30, 1931.

day of April, 1930.
Notary Public.

:
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Products are leaders in the industry
NUMBER
MENT.

WHERE

5325

RACON'S LATEST DEVELOP-

IS

THIS HORN IS ESPECIALLY ADAPTED
THERE'S INADEQUATE SPACE BETWEEN

SCREEN AND WALL.

Amplifies as perfectly as the parent horn, No. 4320, on both speech
and music.
Yes, you'll find the same full, rich tones of musical reproduction
and the same clearness and distinctiveness of speech that is only
possible with Racon Horns and Units.
Patented non-vibratory, non-porous material and construction, plus
light weight, which makes for perfect results and maximum convenience.
These outstanding features of Racon products have made imitation
and competition impossible.
Protect yourself against patent infringement
suits by using Racon Horns and Racon Units, as
these are fully protected by patents.
Air Column slightly less than 10 feet.
Depth 30 inches. Bell 30x40 inches.
Weight 30 pounds.

Our Latest Catalog

RACON ELECTRIC
Specialists in Acoustic

FACTORIES:

18 to 24

Yours Upon the Asking

CO., Inc,

Chambers

WASHINGTON PLACE, NEW YORK

NO TICE

is

Racon Giant Electro-Dynamic Type Horn Unit

Slough, Bucks, England, and
3 Mutual St., Toronto, Can.

Compound Mixing

Controls

Mounted Type

NO DOWN PAYMENT
FOR THE

POPULAR RADIOTONE

$1200

TALKIE

EQUIPMENT
PAY AS YOU PLAY—$100

Monthly

Rent Talkie Equipment for 4 months with option to purchase.
This gives you sufficient time to see if talkies will prove profitable. After 4 months you may return the equipment without
further obligations or you may continue to use Radiotone on
the monthly payment plan until $1,200 has been paid. Then
you own the apparatus complete. Your monthly rentals, paid
for it. Powerful and brilliant tone for theatres up to 2,500
seats. Written guarantee against defects. No weekly service
charge. Installations and service representatives in every state.

Communicate With Home

ing panels. A small three-legged brass casting supports
the body of the mixing control back in from the panel,
and allows space for a tubular Bakelite insulating section
on the shaft.

We have found the advantages of this style of mounting so great that we are strongly recommending that all
mixing controls be ordered from us in this form. The
danger of hums or similar electrical disturbances getting
into the mixing system when the operator touches the
knob is entirely eliminated.
TJ. S. A. and Canada
Control, mounted. .$15.00
Mixing Control, mounted. .$15.00

Prices in

GM-10 Mixing

.

GfM-2

.

Office

RADIOTONE PICTURES CORP.
729 Seventh Ave.,

The above illustration shows our standard G-M-10 or
Control arranged for use on our own mix-

GM-2 Mixing

New York

JENKINS
3333

:

U. S. A.
Keystone 2130
76 Old Hall Street, Liverpool, England
16 Rue de Chateaudun, Asnieres, Prance

JENKADAIR

British Office:

French

Office:

JURAL

ADAIR, INC.

BELMONT AVENUE, CHICAGO,

Cable Address

City

&

Code

JTJPON

Telephones

:
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CRESOHM

RESISTORS
Made by

pioneer

the
are

CRESOHMS

Resistance

CRESCENT

Specialists.

made

in various lengths, tapped
as desired. Standard sizes for 20 to 60 watt dissipation N.E.M.A. rating. Safe, Small, Economical.

We

175b ohms

Wire Wound

have been supplying our Crescent Lavite
Resistors for 7 years to the U. S. Govt., and many
large Electrical Companies.
Our products are
standard equipment for FADERS and PLATE
RESISTORS on most theatre equipment.
Let us supply your requirements. Write for free information and let us help solve your problems. We
maintain a special engineering department to help you.

Lavite Resistors

€mmwS0
Jamaica, N. Y.

w

O'CALITE

Sonne! Screen
optical

It

It

its

features,

is

100%

Perfect

for

services of a dependable organization*
well established in the entire foreign field

AD. AUMEMA, Inc.

BEADED SCREEN COW>

ST 3 7™ STRf €T NY.
448 Wt,,(lO«:Seyf
NEW VOR.K
IT,

Green Means Safety Ahead /
You are SAFE when using

jfll

mm

FLAMEPROOF

"VISITRON" 5

"2-in-l"

Photoelectric Cells

Film Cement.
"It Just

RAME PROOF,
''

Manufacturers' Export Managers
116 Broad Street, New York, N. Y.

•

.

Won't Burn"

Standard with the mamanufacturers

jority of

Safe from the fire bogey.
Safe from bad patch troubles.

(7 ml!'-

Your

of

Sound

HEWES-GOTHAM
20 West 47th

St.,

on

Film

Equipment.

dealer can supply you.

Test samples cheerfully sent by

5

in.

tlxe

Light,

Sound, Color and Third Dimension
Descriptive Literature on Application

FAOTi0Ry..,:;

turers interested

EXPORT

enables better projection
mechanical, scientific and
the result of painstaking study on the part of the laboratory staff of the Beaded Screen Co.

pictures.

because of

E offer to manufac-

There's

CO.

A

Reason

LABORATORIES INC

N. Y. C.

1802 Grace

Chicago, U.

St.

S.

A.

INDEX TO ADVERTISERS
K
Ad. Auriema,

38

Inc..

American Sales Co.

Amrad

Corp.,

35

The.

Eisler Electric Corp
Electro Acoustic Products

35

Co

36

3

G-M

B
Beaded

Screen Corp..
Blue Seal products Co., Inc.

38

Laboratories, Inc
General Industries Corp
General Insulating & Mfg. Co.

31

Clarostat Mfg. Co

Cresradio

39

H.

J.

L.

Laboratories

Hewes-Gotham Co

.

Jenkins & Adair, Inc

—

37

P
34
33

Papini,

Anthony

Polymet Mfg. Corp

37
37

Inc

34

S

Samson

Electric Co.
Strong Electric Co., The

35

U

31
33

36

V
Vitadisc

Company

33

W

38

D
D'Arcy Laboratories..
De Jur Amsco Corp.

Institutes,

Universal Microphone Co
34
38

.Third Cover

Corporation

RCA

5

H
Cameron Publishing Co.
Celotex Co.. The

Inc
Radiotone Pictures Corp
Co.,

38

40

Second Cover
General Radio Co

Racon Electric

Ward Leonard
Weston

Electric Co.

Electrical Inst.
Wright-DeCoster, Inc

Fourth Cover
40
Corp
5
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JUST PUBLISHED
The

mjwm ifJSP*
^ESHOOTERS

MANUAL

Difference

Between

TALKIES

fgO*

and

*

SQUAWKIES

CAHERON

May

^JDER

Lie in a Simple Adjustment of

Your Equipment

SOUND PICTURES
and

TROUBLE SHOOTERS' MANUAL
By James
Will Help

R.

Cameron and John

You Get

the

F. Rider

Most Out of Your Equipment

THE MOST COMPREHENSIVE WORK ON THE SUBJECT PUBLISHED

—
-OVER
llOO
PAGES
D
DIAGRAMS AND PHOTOGRAPHS
500

I

F
F
E

R
E

N
T

The Who le Subject

Soun d Motion
Pictures Treated F rom an Enti rely
New Ana le. Entirel y Different F rom
Anything H eretofore Publish id on the
of

Subject.

PRICE

SEVEN
FIFTY

The Trouble Shooting Chapters in the
Book Are Alone Worth Many Times Its
Cost to Anyone Working With Sound
Equipment Every Known Trouble to
Both Recording and Reproducing Equipment Is Listed With Full Explanations
as to

Cause and Remedy.

WE CARE NOT HOW MANY BOOKS YOU MAY HAVE ON THE

SUBJECT

DIFFERENT

HERE IS ONE THAT'S
ONE YOU'LL FIND A DAILY USE FOR — ONE YOU

CANNOT AFFORD TO BE WITHOUT
WHAT DO YOU WANT TO KNOW ABOUT SOUND MOTION

CA

M

ER

PICTURE?

O N'S

ENCYCLOPEDIA
—

Will Answer All Your Questions Over 2,000 Words - Phrases - Terms
Explained Crammed Full of Motion Picture Facts

-

—

336

PAGES

Write Us for

List of

—

AH Our

CLOTH BOUND

—

PRICE

Defined and

3.50

Motion Picture Publications and Forthcoming Books

CAMERON PUBLISHING COMPANY
Publishers of Reliable Text Books Since 1916

MANHATTAN BEACH — BROOKLYN — NEW YORK

—
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Program Supply System
The Greatest Volume Ever Attained,
without Sacrificing the Full Rich Tone
of the Natural Sound.

A QUALITY PRODUCT,
DESIGNED FOR QUALITY REPRODUCTION

Who is Responsible for

system is
THIS
incorUNIQUE.
It

porates a mixing
panel which allows the
use of two microphones,
a phonograph pickup, and
a screen-grid radio receiver either singly or at
the same time. This unit
may be modified to suit
any requirements. The
complete system is capable of supplying power
to upwards of 200 speak-

the Quality of Sound?
The

supervisor

theatres

has

responsibility

"The

chain of
say about the
the Projectionist:

of

this

of

a

large

to

—

wholly responsible
for the quality of sound in his particular
Projectionist

theatre.

He

fiST

is

i,M
tSSEESSI

is

responsible for
and operation of

also

proper maintenance
the equipment. He can have no alibis
for poor results provided he is given
the proper equipment to work with.
While the major sound picture equipment
companies service their installations this,
however, does not relieve the projec-

gram
jgitt-.

suitable
of prodistribution service,
in addition to the

every

and

it

form

mixer includes a voltage

tifier,

filter

and

power

panels.

The outstanding
eases

electri-

cal features are:

The en-

system

operated

tire

is

from the A C line and
be operated at full
gain without an appreciable hum.

may

One power supply for A,
B, and C voltages, resulting in economy in cost

Let Weston
this

for

amplifier and power level
indicator panel, a power
amplifier panel, and rec-

tionist of responsibility for his apparatus."

assume

making

ers,

and operation since there
is no duplication of parts
as in systems where
separate power supplies

responsibility

Weston makes an instrument known as
Model 547 for servicing sound equipment.
With this Test Set the Projectionist is
able to quickly and conveniently check
amplifiers and tubes, making certain that

are used.
It

incorporates the latest

development in rectifiers,
the Hot Cathode Mercury
Vapor type. The low tube
drop of this type together with the low re-

they are maintained in proper operating

filter system, rein a power supply
with excellent regulation,
allowing the use of the
multiplicity of stages on
a single power supply.

sistance
sults

condition.

The small investment represented by this
instrument provides the theatre management the best insurance against poor
sound reproduction.
Write for your
copy of instructions on the use of
Model 547 for servicing sound equipment.

Meters are provided for reading microphone button current
and space current in the output amplifier tubes. Simply
press a button and the desired current is read on the meter.

WESTON ELECTRICAL INSTRUMENT CORP.

The entire system is mounted on a standard A-type rack
on metal panels with crackle enamel finish, dust covers
being provided for each unit. Also mounted on our special

608 Frelinghuysen Ave.

The comparatively high power output available allows

portable type rack.

WRITE FOR FULL INFORMATION

GENERAL INDUSTRIES CORPORATION
222 Grove Street

WALTHAM, MASS.

NSTRUM

its

use in ordinary installations at far below the overloading
point with all the obvious desirable features thereof.

:

L Volume

Controls-- A la Carte!

COURSE no one would think
OFvolume
But
nevertheless
of eating

controls.
there is
difference between ordinary, handstock volume controls and the
volume controls fitted to your
precise needs, as there is between a plain table
d'hote and the a la carte feast.

much
me-down

as

CLAROSTAT

r

L

T
AR05TA
volume controls are

They

carte.

are

strictly

a la

designed

to

meet your specific requirements.
Unique winding permits of
tapering resistance curve to
match exact needs.
Switch Type

Compact.

Foolproof.

Dust-proof.

Noiseless.

Wear-proof.
in

single,

Provided

duo,

triple

and

quadruple units,
each unit with desired
resistance variation, yet
single control operation. Strictly a la carte.

What

will

you have,

please?
Duo Type

WRITE
^^^^^—-

' or

terature describing the CLAROSTAT volume conand feeders, as well as other aids to better sound
Samples cheerfully furnished to designers and prol'

trols

reproduction.
ducers of sound reproducing systems.

CLAROSTAT MANUFACTURING COMPANY,
Specialists in Variable,

296-7 North Sixth

Fixed and

Street

:

Inc.

Automatic Resistors
Brooklyn, N. Y.

LEONARD
WA
VITROHM FADERS
it

I*

For Accurate Volume Control of Disc
and Film Track Reproduction

View of Vitrohm Fader
Disassembled to Show

Component Parts

Ward Leonard Vitrohm Faders

offer

many

features

and advantages.

Engineering details and prices will be supplied on application.

ELECTRIC CO,
WARD LEONARD
MOUNT VERNON.N.Y.

PROJECTION
Television

-

Sound and

Light Projection

-

Theatrical Engineering

Sold only by subscription
$2.00 per year

THE SOUND AND LIGHT PROJECTION INDUSTRIES

—

Acoustic^
FlexfeltItars

in

*lummox''

YA- --WE ---SERVE
For months Gimco Acoustic Flexfelt has been serving effectively
in the production of fine sound films at this United Artist Studio.
The above picture shows some well-known men viewing the closing
scenes of that masterly sound picture "Lummox".
Like the

"Lummox" who

served unpretentiously and obscurely, yet

with greatness, so serves Acoustic Flexfelt, the sound insulation
capable of contributing effectively to a masterpiece.

We

Write us direct, or any of our representatives.
you more about Acoustic Flexfelt.

GENERAL INSULATING

8C

will gladly

tell

MFG. CO.

ALEXANDRIA, IND.

REPRESENTATIVES
BROOKLYN, N. Y. — General Insulating Products Company.
BIRMINGHAM. ALA.— H. M. Gassman.
CHICAGO. ILL.— Walter L. Shaeffer.
CLEVELAND, OHIO.— The C. W. Poe Company.
DETROIT, MICH.— N. Merion.
DENVER, COLO.— The Denver Fire Clay Co.

HOLLYWOOD, CALIF.— R. P. Carmien.
HOUSTON. TEXAS— E. T. Kelley.
PORTLAND, ORE.— Gillen Cole Co.
SAN FRANCISCO, CALIF. — Jones Brothers
ST. LOUIS. MO.— L. Mundet & Son. Inc.
TORONTO. CANADA— MacMaster- Jacobs.

"for clear, natural tones

yy

Asbestos

Supply

Co.
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Samson Qualpensator
varies tone quality to
satisfy anyone anywhere
This unit makes it possible to
please everyone with reproduction from radio set or magnetic

the middle register notes modified
to their taste.

The Qualpensator

will vary tone
quality to please in any one of

phonograph pick-up.

The Qualpensator

ranges.
Simply turn a
switch and adjust the knob for
degree of change desired.

these

quality
compensator and volume control
for attachment to either of the
above equipment or other special
applications.
a

is

You

can

needle

like the bass notes

empha-

phonograph
heterodyne

or

partial deafness of

sized; others prefer them softened.
others prefer the treble, others
both treble and bass notes, or even

Still

Hearing

a

compensate for the
your listener.
The Samson Qualpensator will do
much to compensate for the poor
acoustical properties of a room.
whistle

Some

remove

scratch,

Is

Believing

Dealers: Here is a great opportunity to sell a device on a money -back guarantee. Every
prospect to whom we have demonstrated the Qualpensator has bought one or more. Send
for operating instruction bulletin No. PE4.

And

Main

the price

is

right.

Only $25.00, and immediate

CANTON
WATERTOWN, MASS.

Factories:

Office:

CANTON, MASS.

delivery.
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Mr. Engineerare YOU FAMILIAR WITH THIS
PUNCTURE PROOF FILTER CONDENSER?
In the old days of "movies"
to flicker,

and

terruptions

—

films to break.

at first

it

common

was

for screen pictures

Audiences were tolerant of such

—but soon learned

to prefer the theaters

in-

where

these occurrences were rare.

Long before

the advent of the talking-picture, audiences devel-

oped a highly critical attitude toward the theater that did not present its full performance smoothly and continuously throughout.
This attitude quickly reflected

itself in

the box-office receipts.

It is essential today that equipment developed for photographic
and sound projection be depended upon to perform its function
without interruption whenever used.

The

voice-amplifier of the theater

similar in construction to

is

the audio-amplifier of the radio receiver

and

transmitter.

The power-supply

It differs

mainly in

size

relation.

Thus, in the design of such equipment the projection

and power.

filter

bears a similar

engineer can often profit by the experience of the radio engineer.
Thirty-one prominent radio manufacturers have designed into the

power-packs of their radio receivers the
lytic Filter

Up

Condenser.

Amrad Mershon

Electro-

to the present time, over three million

of these units have been used

—evidence

of

its

performance in

service.

The Amrad Mershon Electrolytic
Will not break down in use

Filter

Condenser

Offers a large capacity in a small space

Costs

Has

The

less

per microfarad

a useful

life

of

many

years.

engineer engaged in the design, construction, or operation

equipment

of projection

"Puncture Proof

The coupon,

Filter

will

be interested in the new booklet

Condensers," soon to be off the press.

attached to his letter-head, will bring

him a com-

plimentary copy.
Lv<?

THE AMRAD CORPORATION
220 College Avenue
Medford

Hillside, Massachusetts

v>r<o°
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EDITORIAL
May, 1930

r
WHAT KIND OF

PICTURES?

The

over the
E~KING ordered
by

of "cut outs" in
the various boards of
censorship during the year 1928, one
learns that there were no less than 2960
cuts ordered.
list

upward of one
can be profitably dis-

inquiry indicates also that

hundred

historical

films

tributed annually.

films,

It may be that the new Hays' code is the
organized industry's reaction to this wholesale

An industry that furnishes employment for
225,000 workers, 30,000 supers and several
thousand artists, in the United States alone, is
large enough to be entitled to all that can be contributed toward its stability by consumer analyses,
and by constructive suggestion.

activity of the scissors guild.

Classifying the 2960 cuts it is found that the
largest number, 528, were attributed to "display
"Sex-suggestive"
weapons."
of
dangerous
comes next with 509 cuts; "portrayal of crime"
third with 499.
Others are: "cruelty-brutality,"
276; "nudity indecent exposure," 150; "overpassionate love-making," 115; "mean or missubchievous," 104, and "vulgarity," 249.

—

A

head

under

Thirty-five
fifty-three

"vulgarity"

cuts

is

were made on

CONVENTION

THIS

year's convention of the S.M.P.E.,
the Wardman Park Hotel, Washington, D. C,
5-8, comes at a time
when there are many subjects of interest
up for report and review.

at

May

to

come

"nose-thumbing."
this

score,

and

on that of "drinking or reference to."

No

doubt the serious losses to producers, due
constitute one of the most aggravating
charges against gross receipts.
to cuts,

With an American investment of about two
moving picture industry ranks
third among the industries, following foodstuffs

billion dollars the

and automobiles.
In various quarters there is doubt as to whether
the censors in their deletions reflect the judgment of a majority of movie patrons. And, of
course, there are those who believe that Hollywood, even under the persuasive influence of Mr.
Hays, can not safely be given free rein in
deciding upon standards of movie taste.
In the nearly five hundred films provided
annually in the United States there is opportunity
recent
for gauging popularity of subjects.
study of photoplay preferences showed that 21
per cent, of 500 persons interviewed preferred
historical presentations; 20 per cent., comedy; 20
per cent., melodrama; 15 per cent., mystery; 15
per cent., sex drama; 5 per cent., westerns and
4 per cent., costume.

A

"historical" at the top of the list it would
appear that here is a subject that may be presented in paying quantity without undue recourse
to the vulgarities objected to by the censors.

With

S.M.P.E.

The members

of this organization of engineers
five years seen
astounding changes take place in the art of the
moving picture. Within this period most of the
contributions in the way of sound projection have

have within the brief span of

come

To

to the theatre.

account for the rapid progress

made

in a

few years, as compared with the rapidity of
progress made by older arts a few decades
ago, it is necessary only to have in mind the
extent of present-day
information.
Scientific discoveries

avenues

for

exchanging

and inventions have

a

way

of getting out into the open very soon after birth.
Through the agencies of the technical press and
the engineering societies each and every new or
renewed idea is given wide circulation and is
widely discussed.

There is a viewpoint from which it may be
argued that it would be better for the business
if fewer new ideas came to the surface; or having
been born, better if they were strangled early.

On the other hand many large investments
have been wiped out because of lack of knowledge
of the exact state of an art or industry.
Safety depends upon not overlooking what has
been done, and so far as possible, what is being
done.

DONALD McNICOL,

Editor.
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PORTABLE
AND
PERMANENT
Fire -Proof

Projection Rooms

Both portable and
permanent type

We

Build

Them

About 22 years ago the first asbestos booth
was built as an experiment by the Johns-Manville
Company in their old building at 100 Williams
Street, New York City. The workmanship was
all done by hand, using a hack saw to cut the
angle iron and a hand drill for drilling. This work
was done by the shipping room crew in the basement of the building. Crude as it might have
been, it was approved by the New York Fire
Department, also the Building Department.

As

the motion picture industry

was

just begin-

ning to get under way, it became necessary for
the Johns-Manville Company to have this work
done by iron workers, who were furnished with
the asbestos boards to complete the booths.

For the past two years these booths have been
built by the Blue Seal Products Company. We
have installed all the necessary machinery for
cutting transite board, and equipment for cutting
and bending angle iron, and have a floor space
large enough to build many booths at one time.
These booths are erected on the shop floor and
panels marked before shipment is made to the

These booths are

made

1%" x 1^"
x 3/16". The
panels are interchangeable and
iron

bolted

Fire-proof film storage vault built
Museum
£> r the Brooklyn
Capacity one-half million feet of
Line d with two-inch thick
film
Rock -Wool insulating material

N Y

to keep interior
conditions,

cool

under

all

together

with stove

bolts.

The seams

are

with transite cement. The floor sheets are
y%" thick asbestos. The Underwriters throughout the country have approved these booths, as
well as the fire and building departments of all
filled

cities.

theatres.

Blue Seal Products
260 Wyckoff

%"

thick
of
'?.,
,
transite with angle

St.,

Distributor for Johns-Mansville Asbestos Products,
of Motion Picture Accessories since

Co., Inc.
Also Manufacturer
1913

BROOKLYN,

N. Y.
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HOW ACOUSTI-CELOTEX
reduces

reverberation

..

.

GIVES YOU IDEAL

HEARING CONDITIONS

YOUR

loud speakers give out

from

3 to 5 syllables a second

Ordinary
the auditorium.
building materials such as plaster,
wood and glass absorb only from

into

2

to

5

per

cent

of

this

sound

reflect all the
energy
audience.
the
toward
rest back
.

Each

.

.

syllable,

audible

remains

therefore,
several

for

The audience must pick
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A

Practical Television
By

THE

purpose of this paper

is to

present the general outlines of
a practical television transmission system that is capable of
daily service operation, transmitting
the best picture obtainable within the
limitations
of
contributing factors.
Such a system recognizes and compensates where possible for deficiencies
in the contributing elements.
Undoubtedly in its present form the means
for production of the television signal
has progressed beyond the capabilities
of the apparatus employed in its
propagation.
Considering each component part in
a paper would be endless, but a general description of a transmitting system with more or less emphasis on the
points found most difficult is believed
For this reason I
to be of interest.
have made but brief mention of the
reception of the television signal, leaving that for another time or to some-

one

else.

No doubt

all are familiar with the
structure of the image as it is transmitted through space. In brief review
it
will be necessary only to recall
the fact that the frequencies encountered range from the picture frequency, in our case 15 cycles (we are
dealing with a 48-line system having
a picture frequency of 15 per second)
and capable of a horizontal resolution
of 64 elements (the actual resolution
we attain is greater) up to the highest
frequency involved, which is half the
number of picture elements multiplied
by the frequency of repetition

System

In the film pickup system as substantially shown in Fig. 1, the film is
steadily advanced at a speed of fifteen

frames per second and is projected,
enlarged to about three times its original size, upon an aperture so adjusted as to represent one forty-eighth
of the picture height.
This aperture
is scanned by a disc rotating at a corresponding rate and slotted with fortyeight narrow apertures.
Because of
the uniform advance of the film no intermittent action

is

necessary in the

advancing mechanism. In addition it
will be observed that the disc turntable for sound synchronized material
is geared directly to the drive motor
that actuates the film advance.
I would like to stress the importance of a uniform light source. The
arc is rather vague as to light frequency values, is prone to the introduction of shifting images of the crater,
and is highly unstable in illumination
intensity.
On the other hand, the incandescent lamp has little radiation
toward the low or ultra-violet end of
the spectrum where the cells are most
efficient.
The ideal source is as yet
unknown but research points to the
ultimate use of a sturdy ribbon filament worked at an extremely high
temperature and used in conjunction
with a quartz envelope and lenses to

conserve

all of

Special

the ultra-violet possible.

Sound Recording

Naturally, the speed of 15 frames
per second made it impossible for us
employ standard film and our
to
sound matter had to be recorded
specially. The purpose of scanning an
enlarged picture, as shown in the
sketch, is one of increased resolution,
there being a lower limit to the width
of scanning aperture which we are
By
capable of accurately producing.
scanning an enlarged picture we were
able to produce a scanning element so
fine when applied to the picture width
as to allow us to attain a horizontal
definition of the order of a thousand
elements, that is, a degree of excellence
far surpassing the capabilities of contributing equipment.
I mentioned before that this system
required the use of special film and
likewise special recordings. We, therefore, desired to rearrange our equipment to employ standard film at standard speed so as to utilize sound synchronized material of a normal character. It was neither possible to scan
the image cast by the ordinary projection machine, due to the intermittent gear, nor was it desirable to increase the speed of our own equipment
so as to advance the film at the usual

or 23,240 cycles.
is

new

in Nipkow's
methods of scanThere are two main

nothing

disc nor in the basic

ning employed.
systems used in our transmission of
scheduled programs one employing
motion-picture film with film recorded,
or disc synchronized sound, and the
other a direct pickup arrangement,
capable of operation with a normal
degree of artificial lighting, or, in the
field, with the subject illuminated by
sunlight alone, or by scanning the subject with a flying point of light and
picking up the reflected light with a

—

Fig. 1.
Schematic of film
pickuo
system.

multiple bank of photocells.
before the Radio Club of
t Delivered
America, March 12, 1930.
* Acting Chief Engineer, Jenkins Television Corporation,

1

D. E. Replogle *

48 x 64 x 15
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in the Mechau system but with vast
simplification. As an illustration, Fig.
4 shows two of these discs arranged to
function as a spiral scanning mechanism in conjunction with a lens disc.

\\

'v.

We

i

downward motion
beam by means of the rings
throw it across the field by means

obtain a steady

of a light
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the lens disc, thus obtaining another optical equivalent of a physical
of
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to

"J
^JH
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Fig. 2

.

The Mechau

.
Projector.

rate.
This would have increased our
frequency band by some fifty per cent,
without noticeably improving the char-

acter of the picture.
The Mechau
Projector, a photograph of which is
shown in Fig. 2, helped greatly in the
solution of this highly complex problem.
The horizontal film magazines
are readily identified but the principle
of the optical intermittent employed is
best shown in schematic as in Fig. 3.
The figure is, in a large measure, self
explanatory. The set of rotating mirrors oscillate in such a manner as to
hold each frame stationary on the
screen.
As one frame fades in inten-

next takes its place. Hence,
there is always a picture on the screen
and there is no motion of the picture
across the field of vision. In order to
avoid the use of a spiral disc in scanning the projected image, we employ
a rotating multiple mirror to create a
steady motion downward, thus obtaining an optical equivalent of the spiral
sity the

disc.

These projectors
available at a time

fortunately

were

when we found

it

necessary to go "on the air" with
standard sound film. Mr. C. Francis
Jenkins developed and manufactured
similar and much simplier "optical
intermittent" some years ago and this
is now undergoing a process of adaptation in the laboratory. This is based
on Jenkins' prismatic discs and his
prismatic rings of similar character.
One of these discs can be rotated so
as to follow one frame of a film during its course of motion and thus hold
it steadily on the field until it is displaced by the succeeding frame just as
a

This mechanism is adaptable
scanning at the transmitter or to
the projection of an enlarged image at
the receiving point, in conjunction with
a high intensity glow lamp.
These film transmissions are known
as radio movies (or radio talkies, as
the case may be), as opposed to "direct pickup" where the actual subject
(or the projected image) is scanned.
There are two possible methods of
scanning in this case, either by scanning an image, where the complete
illumination of the subject, either by
spiral.

^

brilliant artificial light or

by sunlight,

necessary, or by scanning the subject with a "flying spot" of intense
The two methods are outlined
light.
schematically in Figs. 5 and 6.
is

Development

In the final arrangements incandescent lamps and arcs were unsatisfactory because of troubles arising in
film pickup.
The best source of illumination seems to be the d-c. mercury vapor lamp, supplied from well
filtered sources.

The scanning mechanism

is

obtainable it is necessary to effect
every possible conservation. This is
done through the use of quartz lenses
wherever possible. Because of the low
input voltage obtained our chief difficulty has been in the construction of
amplifiers in which the initial noise
We have
level is sufficiently low.
been able to avoid disturbance from
magnetic induction, mechanical vibration and acoustic vibration by proper
shielding and suspension. It is necessary to choose the resistances employed with care so as to avoid the
trouble encountered through thermal
agitation in the resistive material
itself.

Improved Photoelectric

Difficulties

The principal difficulties encountered in the flying spot system are
first, that a shadow effect giving an
unnatural cast to the image is introduced by the spot and by the angle at
which the cells are required to work
secondly, that the subject must work
in semi or complete darkness and, too,
the subject is required to face an exceedingly intense light spot.
The system has the advantage of requiring cells of comparatively low
sensitivity and large area and has
given fair results
with minimum

at pres-

an accurate 48-line spiral disc
upon which the image is thrown by a
camera lens of extremely high speed.
Because of the' small value of light
ent

In

photoelectric

the

obtaining

cells for this

work

it

Cells

was necessary

to

do considerable research in this field.
Happily we have been quite successful
and have been able to greatly improve picture detail by using the new

though with low over-all

equipment,
efficiency.

The direct system had the disadvantages of requiring highly sensitive
photocells

and noiseless amplifiers

to-

gether with highly efficient light gathering lenses of high speed. While these
disadvantages were great they were
offset

by

and promising
Under favorable circum-

advantages

possibilities.

normal degree of light could
be employed.
Pickup could be made
out of doors by sunlight alone. The

stances, a

maximum

illumination required could
be obtained without discomfort to the
subject.
By proper lighting values a
considerable stereoscopic effect could
be obtained. The equipment was efficient
and compact, lending itself
readily to portability.

Fig.

4.

function

Two
as

discs
a

arranged to
scanning

spiral

mechanism.

which we have developed, two of
which are shown in Fig. 7.
While the output from the cell en-

cells

ters into the problem, the other facHigh sensitors are also important.
tivity must be coordinated with linear
and freedom
quietness,
operation,
from frequency restriction.

The gas filled type of cell has an
output greatly in excess of that obtained from the hard vacuum type but

Fig. 3.

Illus-

trating

the

principle
o f
the optical in-

termittent.

suffers from "lag" and excessive frequency restriction at light frequencies
beyond 10,000 cycles. We have, therefore, developed a "compromise" cell
in which a fairly high degree of sensitivity has been attained together with

marked

decrease

of

high-frequency

Mechanical production difficulties, such as the attainment of a
uniform light sensitive surface, have
been overcome. These cells employ a
cutoff.

)

.
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point at which the voltage across the
grid becomes appreciably attenuated
due to the grid resistance and the
reactance of the coupling condenser
heing in series.

The high-frequency

cutoff is a func-

and stray capacitances
and is amenable to calculation where
they are known. It is necessary only
to maintain the active circuit impedances low so that the strays will be
negligibly high up to the required
tion of the tube

,

1

in:

.
-

1

1

-

'

1

1

i

:

1

'

i

,

i

Fig. 5.
One
method of

scanning.

photo-sensitive material sensitive over
the entire range of light wavelengths
but with a marked peak toward the
ultra-violet end of the spectrum. They
are exceptionally quiet in operation.

The best d-c. potential should be
ascertained by trial and will be substantially below that at which ioniza-

Contrary to first thought, the cirinto which the cell is operated
has a marked effect upon the quality

Double Amplifiers

tion occurs.

cuit

of the picture as the dynamic characteristic of the cell exhibits a hyperbolic curvature where impressed light
Tims
flux is plotted against output.

e

SLZ

=
1

= Light flux
S = Sensitivity

— LGZ

L

light

G=

(slope

flux/anode

of the
current

curve

;

lator tube.

The problems encountered in the dethese amplifiers were many.
It was necessary, in order to attain

sign of

the desired results, to obtain a gain
frequency characteristic flat within
twenty per cent, from 15 cycles to 50
kilocycles.
A curve taken on one of

present in the output.

these circuits

To avoid harmonic distortion the
load impedance must be kept small,
thus lowering the possible output.
Capacity effects also require a low
resistive impedance if cutoff of the
high frequencies is to be avoided.

In the design of an a-f. amplifier
for a frequency range of from 10 cycles
to 50 kilocycles there are but two considerations which govern
the frequency characteristic. First, the lowfrequency cutoff is determined by the

= Load

—

made.

The amplifiers used in feeding the
transmitters are constructed in two
the photocell amplifiers which
units
feed approximately one volt into a
500-ohm transmission line and which
are mounted together with the photoelectric cell as a fixed portion of each
scanning system, and a main amplifier
which feeds the grid of a 1 k.w. modu-

Conductance
Impedance
the treatment employed by Metcalf,
Therein is
I.R.E. Vol. 17, No. 11.
given the computations for harmonics

Z

high-frequency point. In other words,
the chosen circuit parameters must
remain constant in value over the required bond.
If these requirements
are met it may be postulated that the
da/dco or "envelope delay" will also
not deviate throughout the amplifier
circuit.
To this end it is important
that the active elements in the circuit
remain resistive at all frequencies
and that no attempt to equalize internally by minor resonance effects be

is

shown

in Fig.

8.

Fig.

Equalization of the transmission
and of the calculated discrimination due to the physical aspects of
the scanning system is carried out in
each line as is any equalization of
phase displacement (da/do) necessary.
It has been found necessary to measure accurately the phase distortion
present and to hold the displacement
linear to within a few microseconds
at the higher frequencies.
Figs. 9
and 10 show the distortion evident
in the transmission of a simple geometric figure.
This particular figure
is one which has been used by many
investigators and is ideal for observation

Fig.
of

6.

Scan-

intense

"flying

spot"

light.

Photoelectric cells.

line

of

frequency

ning by means

7.

improvement of phase

and

The measurephase distortion are made by
distortion.

ments of
the Nyquist method, familiar to most
communication engineers and will not
be described in detail.

The transmission lines within the
plant have not presented any major
difficulties.
Coupling to the lines is,
in most cases, through a transformer
designed for the purpose and employing a core of specially rolled 1 mil
high permeability core material. The
are universal wound in pies and
are so disposed as to obtain almost
perfect coupling. No d-c. is permitted
to flow in the primaries and a curve
coils

h

:

:

Projection Engineering, May, 1930

Page 10
Frequency Cuoe/icTieisTic Caere
Photo Tube ^MPLiF/ee

Foe D/pect P/c<up Equipment

Fig.

"

frequency

\n

\

ch a racteristic
from 15

flat

—

P

$

Im-

8.

portant to obtain a gain

cycles

to

50

kc.

.s

4
\>

5>

C

<

§

§

i

1

FeevuENcyjH Cycles Pee Second

essentially flat from 15 cycles to 30
kilocycles has been attained. At first
we fed these lines out of paralleled

encountered

the

classic difficulties of the system.

We

output

but

tubes

have had

considerable

success

with

special low impedance tubes designed
for the purpose, the operating characteristics of which are as follows

In outside

operations over a distance of several miles from a studio
where permanent setup is possible,
we have run into a great deal of
trouble which we were able to correct
by utilizing specially strung separated
lines of large cross section with appropriate delay correction networks.

Ep— 100 v.
Es

Impedances Matched

10 v.

We

have been able to reduce rewith attendant losses and distortion of the picture by carefully
matching the line impedances and cor-

flection

rection of the delay characteristics.
Fig. 11 shows the type of network inserted in the lines to correct for phase
distortion.
The entire program as
transmitted, together with the outgoing speech for synchronizing over a
second station, is controlled by a

9.

for

f

ma.

.55

Rp—710

Gm—775
We

have also utilized "grid-positive"
tubes in this connection with the
operating elements so chosen as to
These
give a low output impedance.
tubes are purposely allowed to draw
grid current

and are current operated

rather than voltage
the ordinary case.

comparison.

In a circuit employing 100 per cent,
modulation we rate the carrier power
at one-fourth the peak power under
The r-f. stages must be
modulation.
so designed as to handle these increases.

program

director,

operator

who

o.

sets

having a high
frequency discrimination, no background noise,

Photoelectric

output with

cells

little

The transmitter proper is similar to
any broadcast transmitter of similar

2.5 v.

72.

Damped

schematically.
Periodic
runs over
these lines serve to keep their frequency characteristics up to normal
requirements.

Simple geometric figure
transmission test

—
Ip—
M—
E

Grid Circuit

fact that these amplifiers draw
grid current gives rise to a further
distorting effect in that the grid-filament impedance is substantially lowered during a portion of each cycle
and precautions must be taken to
prevent this change being reacted
back into the plate circuit of the preTo this end, the grid
ceding stage.
circuits are damped by resistances of
such value that the grid-filament impedances will always remain high in

The

The main advances needed for better transmission are along the following lines

an announcer, one
up the film pickup
machines and operates the main amplifier, and another who controls the
carrier.
Fig. 12 shows the layout

Fig.

the grids positive during a fraction
While this method is
of each cycle.
productive of harmonics of the fundamental, it is also highly efficient.
In our audio amplifiers we would be
unable to filter out and destroy this
harmonic distortion, but in r-f. circuits
the harmonic frequencies are widely
removed from the fundamental and
If the
quite amenable to discipline.
interstage transfer takes place across
a capacitance the reactance may be
made so low at harmonic frequencies
as to effect a virtual short circuit.

operated

as

in

capacity except for the fact that the
interstage circuits are coupled so as
to obtain substantially even modulation up to 30 kc. input. Special modulator
circuits
are employed with
chokes so wound as to affect but
slightly modulation at the higher frequencies, and are so designed as to
be capable of complete modulation of
the carrier when desired.
I have

shown the circuit employed in coupling
the last two stages and the 600-ohm
transmission line feeding the antenna

Fig. 11. Type of network to correct phase distortion.

and a uniform
o.

A

light source, even in distribution
in intensity and with

and steady
c.

d.

emission over the entire spectrum.
scanning method of extreme accuracy and mechanical simplicity.
Increased economy of the trans-

A

band
mission
understanding

in Fig. 13.

There are two basic classes of amplifiers those which draw grid current
and those which must never be permitted to do so.
In circuits as we
know them today we maintain the
grids of a-f. amplifiers always slightly
negative to avoid harmonic distortion
which is fatal to quality. Our pre-

sensitivity over the

color spectrum.

better
through
transmission

of

circuits.

;

however, equally fatal
In our r-f. transmission
circuits, though, we employ amplifiers
which are fed at an extremely high
We bias the grids of
voltage level.
these tubes to cut off (of plate current) and beyond, and even then drive

cautions

are,

to economy.

Fig. 10.

Evidence of distortion.

So far we are able to transmit moving pictures of a standard character
and good detail with surprising realCertainly some
where the conditions

ism.

of the subjects,
of lighting are

favorable, are easily comparable with
the motion picture of two decades
transmit regularly motionago.

We

picture films of prominent personages,

vaudeville teams, singers, etc., together with synchronized speech which
is fed to a second transmitter over
We transmit
a 20 mile leased line.
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at the recent Jersey City Radio Show.
Those of you who were fortunate
enough to witness these demonstrations will no doubt concur with me
regarding their success.

A
SOUND PICTURE SLANG
Fig. 12. Hookup
for
protransg r a

m

mission.

Enviably detached, movie men called
their western pictures "horse opera."
With gentlemanly ideals always uppermost, they dubbed the actor seeking undue prominence a "lens-louse."
And now about the sound-picture
also, there gathers the special language of the adept for his trade and
the devotee for his art.
The sound
expert,

when he

travels in highbrow

himself an "acoustician."
On the set, however, he is known,
without loss of self-respect, by somewhat less complimentary terms. The
sound-picture
fraternity
have
developed a special vocabulary, brief as
a ballet-skirt and no less expressive,
for the complex ideas of their technique. Here are a few phrases, culled
from various sources.
circles, styles

one reel stories in silhouette,
showing prize fights and similar action.
This paper has not dealt with
the problems of reception, but may I
short,

say

here

that these silhouettes are
not because of the incapabilities of the transmission equipment,
but because of the fact that few shortwave receivers now in use meet the
standards of performance necessary
utilized,

delineation of half-tone subjects.
That is, a fidelity characteristic flat
to within a few per cent, from 15

image presents a vast improvement
over that, and that a picture of 2300
elements (such as we employ), still
offers a marked improvement, but the
transition from 2300 to 3600 does not
give the approach toward perfection
We might,
that would be supposed.
therefore, formulate a law for the
variation of apparent perfection obtained by increased number of pic-

for

dP

ture elements where

—— = the

slope

dN

KP

of the curve in Fig. 14 is equal to
where
must remain a constant as yet
are respecundetermined and P and
tively the degree of perfection and the

K

N

dp

number
Coupling to antenna system.

Fig. 13.

to 30 kilocycles, with little
distortion at high percentalso transof modulation.

up
harmonic
cycles

ages

of elements.

We

mit, though not yet on our regular
schedule, direct pickup subjects, and
are planning to add this feature to
our daily program within the next
few weeks -with sound.

—

Number

of Picture Elements

There has been much said

in the
press with regard to the number of
picture elements necessary to create
an image of marked perfection. Some
of this publicity has been quite misWe know from experience
leading.
that a picture of 576 elements is of
interesting detail, that a 900 element

= KP

dN

We assume, as you see, that the
curve takes on a logarithmic aspect
and that the improvement observed,
with a vast change in the number of
picture elements, becomes slight as we
approach the complete perfection only
obtainable with an infinite number of
elements.

The human senses are readily imposed upon and the power of sight is
most fallible.
With a knowledge of
what has already been done, even with
the crude methods now employed it
is easy to imagine that an image, but
slightly

removed from true perfection,

can be transmitted without exceeding
our present band of 100 kc, provided
that that band be subjected to all the
rigorous economies of present day
communication engineering.

The television image must not be
compared with a newspaper half-tone
of equivalent definition, as the apparent excellence is enhanced by the
added effect of motion and by the
addition of sound.

We

prepared to televise with
such items as, prize fights,
athletic events covering small area, addresses of important personages, etc.
are

sound,

We

have recently conducted reliawith a public

bility tests in connection
il3 ttl,;Sl|iH:;iitt!t;&

Fig. 14.

Picture elements.

demonstration of synchronized sight
and sound in Newark, N. J., and also

—amplifier

Apple

tube

BUmp —sound-proof
era.

hood over camAlso known as bungalow and

baby booth.
Cans headset sometimes used by the
mixer operator
Dubbing re-recording of sound by
electrical methods
Freeh frequency (of alternation)

—

—

—
—surfaces for construction of
sets
Gobo —light shield to protect camera
lens
Hards —arc lights for illuminating
sets
Inkies —incandescent lamps
In Sink—in synchronism
Mike—the Great Joss of the talkiesotherwise, the microphone
Pan Stock—panchromatic film
Pec—photoelectric
Props—stage properties and the men
who handle them
Rushes —prints of the previous day's
Flats

cell

shooting, processed in a hurry for
review.
Also called dailies

—film developing solution
—undesired sounds
String— light valve ribbon
Soup
Stew

When

something often done before

must be done again right away, a
wealthy noun and a gutty verb supplant the lengthy latinisms of leisure.
Thus, at the shout "Lock 'em up!"
camera men are consigned to their
soundproof booths.
Orders for the
steps in synchronizing cameras and
recorders are: "Interlock" or "sink
'em."
In a moment the word comes
back "Sunk!"
Final pleas to the
actors for "quiet" then "Turn 'em
over." The return "Red light" means
that cameras and recorders are up to
speed.
Action begins, to end with
the director's shout "cut" at the close
of the scene.

—

Bell

Laboratories

Record
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Sound Personnel

rnouAa/nd oound ~hchrj/dan6

and
Organization
By

cient interest to justify some consideration in the present course, especially as their complete solution lies
in the future.
Since the moving picture background is familiar to most readers of
this paper, it is unnecessary to disThe history of sound
cuss it here.
recording and reproduction is in many
respects analogous, with the addition
of an important factor the electrical
technique based largely on the vacuum
tube and its associated circuits. The
early phonograph art resembled motion pictures in the fusion of esthetic
;

Technical
Digest
of
Picture Arts

Motion

the

and

.Sciences.
*

Director

]RKO

the

of

~io

Sound

Department,

Studios.

and

mechanical elements.
In each
case the artist has to reach the public
through a machine.
Early attempts
to combine the two processes failed,
largely because the sound reproducing elements were still too imperfect.
In the meantime the radio art had
started on its development.
For a
time, during the first two decades of
the century, radio was purely a business of telegraph signaling without
wires.
The potentialities of the
vacuum tube as an amplifier and generator of currents of almost any frequency promoted the spread of radio
technique into the wire telephone art,
me phonograph industry, and the
amusement business.
These developments have a bearing
on the sources of sound picture personnel.
Many of the sound technicians now in the picture business
began their careers as wireless operators or engineers.
The early history
of radio showed the usual characterof

istics

and

instability

Ttfcord'ini; Supggrfa

Installation, Test,

&

Maintenance Supervisor

Projection Supervisor

I

I

Effect*

Fjrtj Recordists

(Stage;

Projectionists

Rc-recordin

Assistant Recordists
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financial

turbulence of any new industry. The
men who chose it for a career were,
as a consequence, young, adventurous,
and more adaptable than the average.
When broadcasting became an adolescent member of the family of radio
industries, a
certain percentage of
these men chose the path away from
electrical communication into a business with theatrical elements and immediate contact with the amusementDirector of Sound

Sound

ofsij-'vThote ho^ti of-

Carl Dreher*

With the advent of sound in the
motion-picture industry, some peculiar
problems of employment and organization arose. An intricate and highly
evolved business had to assimilate, in
the space of a year or two, a large
body of technicians from another
field, train them in its methods, and
in turn modify its own technique to
meet new and exacting requirements.
The speed with which the amalgamation was accomplished speaks well
for the adaptability of both the film
group and the majority of the newThe problems which arose,
comers.
overshadowed at the time by questions of major technical and economic importance, are still of suffi-

t Academy
Academy of

1

Development

Film laboratory Contact

(Research)

FIGURE

(Sensilometry^
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STUDIO USING PORTABLE EQUIPMENT; FILM RECORDING ONLY.

seeking public. In the meantime technicians from the radio and telephone
industries, finding positions in phonograph recording organizations when
that field turned to electrical methods,
likewise became available for work in
As a third major
sound pictures.
source of supply, the laboratories of
the electrical and telephone companies
produced their quota of engineers who
were more or less fitted for the sperequirements of sound picture
cial
these
to
In addition
production.
groups, there were men already in
the

picture

tions for

field

who had

qualifica-

sound work.

Importing Personnel
a number
In the building
up of an effective sound department,
to what extent was it advisable to
go outside of the motion-picture industry for personnel ? Had the adoption of sound been a gradual process,
it might have been necessary to import personnel to the extent of only
a half, say. of the total number of
Because competitive
people required.
conditions, and the inherent nature of
the business, required an extremely
rapid consolidation, it is estimated
that eighty per cent of the sound men
were taken from the outside. The
majority of sound executives in Hollywood appear to feel that this ratio is
somewhat high, and that the best results at the present juncture may be
secured by mixing about two-thirds
of what may be loosely called radio
oersonnel with one-third film personThere are, however, extreme
nel.
views on either side of this comOne prominent sound head
promise.
expressed the opinion that the personof the department should be
nel
secured entirely from outside sources,
telesuch as engineering schools
phone, radio, and electrical laboratories, broadcasting stations, radio receiver factories, public-address installations, phonograph recording studios,
Another executive recruited his
etc.
entire sound personnel from the employees already on the lot, training
them with the aid of engineers provided by the licensor of the recording
He concedes that this
equipment.

This brings up the
(if
arguable points.

first of

;

Director of Sounif

FIGURE

2

STUDIO USING CENTRALIZED INSTALLATION; FILM AND DISC RECORDING.
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course involved considerable delay in
getting the department under way, but
believes there will be compensations
later.
Since both of these companies
are successfully producing sound pictures,
the conclusion apparently is
that a sound department, like most
other enterprises, may be run on different theories, as long as there is
some internal consistency in the carrying out of whatever scheme is selected,
and certain general prerequisites of
organization are not neglected.

We may now

consider in some dethe organization of a sound department and the functions of the
various employees, shown in the more
or less typical schematic arrangement
This is intended to apply
of Fig. 1.
to a lot which confines itself to recording on film, using mobile equipment which may be moved physically
from one stage to another, so that all
the apparatus is on or near the stage
or location.
This is in contradistinction to the system whereby the main
amplifiers and the recording machines
are centrally located and connected
electrically to various pickup points,
movement from stage to stage, where
required,
being
accomplished electail

trically.
(See Fig. 2). Both systems
are in extensive use and each presents
certain advantages, but the organization of the sound department is somewhat affected by the choice of one or
the other method.

engineer by origin, but the successful
handling of his job calls for many
qualities not always acquired in the
course of an engineering career.
He
cannot judge the ultimate value of
his product unless he has a critical
appreciation of quality in speech and
music.
He must be able to translate
technical verbiage into concise English, since most of his contacts are
with other technical branches or with
non-technical
executives.
At
the
same time he should be familiar with
the nomenclature and at least the
fundamentals of technique in the
branches of the business allied with
his
photography, cutting, etc.
He
should have a wide acquaintance
among the technical men in his field,
so that he will be in a position to
add to his staff the best men the market affords at the price he can pay.
He must meet the indispensable
administrative requirement of being a
:

judge of human nature and
meriting the confidence of his men.
There is only one way to acquire and
retain that confidence, which is the
foundation of organization morale

good

consists of a First Recordist' and two
Assistant Recordists, one of whom is
on the stage while the other operates
the recording machine proper. Fig. 3
shows the usual layout of the equipment and the positions of the person-

The microphones are shown on
the stage, whence the voice currents
travel to the amplifier in a booth or
sound truck, then to the recording
machine immediately adjacent. If the
machine is objectionably noisy, the
booth may contain a partition separating the recorder proper from the amplifier and its associated monitoring
The first recordist, who is
speaker.
in charge of the unit, is stationed in
the room with the amplifier, the gain
He also
of which he adjusts himself.
mixes the output of the microphones
when several are used, and he has
final responsibility for the placing of
The two assistants
the transmitters.
are in continuous communication by
telephone, with the first recordist on
the line intermittently, or he may prefer to give his directions to the assistant directly, the latter then passing them on to the stage man. Where
communication through intermediaries
nel.

Microphones

Layout of Recording Booth
or Truck

Personality Counts

Assistant Recordist

Another reservation with regard
the organization charts to be
cussed is that any such scheme

disis

a

product of development, personalities,
economic factors, and company policy,
as much as a logical arrangement of

men

and

enemy

of

functions.

The

greatest

Starting at the apex of Fig. 1, we
have a Director of Sound, who may
also be known by some such title as
Chief Recording Engineer.
He is essentially a department executive, in
a position as

much

administrative as

His

responsibilities cover
such functions as recording installa-

technical.

;

and maintenance of equiplaboratory control in so far as
sound track is involved
a certain
tion,

test,

;

;

amount

Film
Recorder

<

apparatus development
work, the extent varying with differof

ent studios and frequently projection.
In one company the same technical
executive directs both the camera and
sound departments.
The advantages
of such a unification may bring about
its wider application, unless it should
prove too difficult to find men willing
and able to tackle the problems of
both picture and sound recording.
;

Must Merit Confidence
Generally the sound director

is

an

mplifiei

®"»: elephone
Assistant

"^First
Recordist

d

Recordist

healthy business organiza-

tion is the man who makes a fetish
out
organization
of
an
diagram.
Those who have learned this by experience will readily understand that
any such scheme is subject to numerous modifications in practice.

ment

(Stage)

to

Monitoring
Speaker

f
Partition

Booth
Figure

subordinates must feel that, while the
head of the department will exact
work and progress on the part of the
staff
commensurate with the constantly rising standards of the art, he
will also see to it that they get their
share of the rewards of such progress,
and that he will defend them resoattacks,
to
against
unjust
lutely
which a technician in a rapidly developing art is peculiarly exposed.

Recording is under the superintendence of a Recording Supervisor, whose
subordinates carry on the actual work
of transferring sound from air to film.
The recording supervisor requires essentially the same qualifications as the
director of recording, within the scope,
at least, of operational problems. He
must exercise careful judgment in assigning personnel to the particular
and
directors,
associate producers,
leading players with whom they will
be able to get along best. The crew
assigned to a given company usually

3.

unsatisfactory, the first recordist
is
goes on the stage and contacts directly
with the director or his assistants.

Sound and Story
Another question on which opinions
vary is the desirability of the sound
man understanding something of story
the technique of acting, and
elements of production somewhat remote from the transmission
units and dynes per square centimeter
which are naturally his first concern.
One count in the blanket indictment
brought against sound engineers by
many picture people in the early
struggles of adjustment, set forth
that the sound technician was willing
photography,
sacrifice
brilliant
to
vigorous action, and every other constituent of a good motion picture to
get what he conceived to be good
sound.
Often enough the complaint
values,

other

The term First Recordist is intended to
C inematoprapher.
First
to
while open to some objections,
is used to differentiate the man from the
machine, which is called a recorder.
1

correspond

Recordist,

Page 14
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as the early results
the other hand, one must
learn to walk before one can run, and
the utilization of natural distortion in
recording, the introduction of "sound
perspective," and the following of the
action of a photoplay with moving
microphones, were all devices either
originated by engineers or developed
through their cooperation.
justified,

On

show.

head
sound department should be able
to understand the literary and dramatic aspects of picture making, so he
It is clearly essential that the

of a

may

help to create the devices necessary to produce the desired emotional
effects in audiences.
But should the
"mixer," or head of a sound crew,
possess this ability?
Most of the
sound executives interviewed thought
such traits were a distinct asset, and
this view happens to be the one
favored by the present writer.
One
of the leading managers argued, on
the contrary, that the business of the
play and the merits of the plot were
solely the affair of the director, and
preferably
the
mixer's
disposition
should be such that he will be interested only in getting intelligible dialogue and good music and not overshooting the amplitude limits of the
equipment. He did not want to run
the risk of the sound man becoming
what is known in the art as a "scriptmeddler." The fact that a dissenting
opinion was expressed shows, even if
time should prove it wrong, that final
conclusions cannot yet be arrived at in
the choosing and training of sound
picture personnel.

be able to answer yes or no. If he is
uncertain, the proper answer is no,
with a compact statement of what he
believes will improve the take from
the viewpoint of sound. In this way
production is accelerated and the best
mental and emotional attitude maintained among the members of the company.
Finally, the sound man who
does his work on the stage must have
A pleasing
a pleasant personality.
address is frequently as important as
technical knowledge.
Of course the
sound men cannot expect to get by
on amiability alone, but it helps immeasurably when combined with the
other technical and personal qualities
which are required in his work.

The assistant recordist on the stage,
in addition to his function of maintaining communication with the recording booth, generally operates the
microphone boom when it is necessary
He therefore
to follow the action.
requires considerable training in practical acoustics.

Microphones are suspended as required by sound grips, who are under
the direction of the stage recordist.
The assistant recordist in the booth
loads and unloads film and watches
the machine for irregularities during
operation.

Where both portable studio equipment and location sound trucks are
a separate crew may be assigned to the trucks, but it is probably
more effective to train the personnel
to handle both types of equipment,
thus enabling the same crew to work
through an entire picture, whether it
in

use,

shot entirely in the studio or in
the studio and on location. In some
studios all the recording equipment is
mounted on trucks and the problem of
training personnel for two kinds of
equipment does not arise.
is

Stage Psychologyaddition to a good ear, one
quality the "mixer" (the term is a
misnomer in that he frequently uses
only one microphone, and harmful
psychologically by its tacit encouragement of excessive manipulation of the
gain controls) must have, and that is
imperturbability.
Of all the elements
of character required for the job,
coolness in difficult situations is the
sine qua non.
Agitation, except on
the part of actors and a few directors,
cannot be tolerated on a stage, for the
simple reason that there are so many
things to be agitated about that a
general demoralization would be the
result if everyone yielded to panicky
or irritable impulses. Furthermore, a
show of apprehension or uncertainty
results in a loss of confidence which,
in the atmosphere of picture produc-

In

'

extremely harmful.
It may,
cause actors who play
important roles to imagine that their
voices will be poorly recorded, and that
fear in itself may detract from their
impersonations to such an extent as
to seriously reduce the dramatic and
box office value of the picture. Closely
connected with this quality of calmness under tension is the power to
make decisions quickly and without
tion,

is

for example,

explanations.
When the
recordist is asked whether a take
is good for sound or not, he should

elaborate
first

Who
The

Should Re-Record?

production of sound effects
may be left to a specialist under the
direction of the recording supervisor,
or reporting immediately to the director of sound.
In either case the
sound effects man works with the first
recordists, either during the shooting
of the pictures or during re-recording.
Re-recording
is
another
function
which, under the organization system
of Fig. 1, is one of the responsibilities
of the recording supervisor.
It is a
moot point, however, whether the rerecording should be done by a specialist or by the first recordist who
originally made the sound for the
The latter often tends to repicture.
sent the idea that his work requires
changes before it is released, while
if the re-recording is placed entirely
in the hands of a specialist, the
director is put to the trouble of conveying his ideas on sound level and
quality to this second technician. The
best system is probably to assign rerecording to a specialist who knows
the capabilities of his equipment and
the best method of adapting the final
sound version of the film for effective

theatre

projection,
with consulting
service by the original recordist, the
cutter assigned to the picture, and

the director or his deputy, the picture
supervisor and the supervisor of recording haying the final decision when
disputes arise.

The functions of installation, test,
and maintenance are largely self-explanatory and will not require extended treatment here. Whenever possible, it is

sibilities in

actual

well to unify these responone engineer, although the

work must be done by

speamplifier maintenance
expert, for example, usually is not
skilled at stringing light valves, and
vice-versa,
but both functions are
vital from the over-all standpoint of
recording.
It is impossible to record
pictures successfully on a large scale
unless routine tests, daily frequency
runs, etc., are attended to faithfully,
and capable trouble-shooters are on
cialists.

An

hand when some unexpected

difficulty

arises in spite of preventive measures.

Theatre Contacts Needed
Projection, although a dual function, with picture elements of as much
importance as the sound, is in most
studios under the control of the sound

department.
The reason is simply
one of expediency.
When sound in-

vaded the industry, picture projection
had reached a stage where no serious
difficulties were encountered, whereas
sound projection presented numerous
problems of personnel training and
addition of equipment.

Projection as

an uncertain factor in the judging of
sound recording may entail a serious
division

of

responsibility

if

it

is

another

department, although here, as in many other instances, much depends on the individuals.
Where the problem is not
solved by handing over studio proassigned

jection in

to

toto to

the sound depart-

ment, at least the maintenance of the
sound
reproducing
machinery
is
Some sound departdelegated to it.
ments also employ one or more
technicians as theatre contact men to
check up on conditions of sound reproduction in the field.
This is
obviously a prudent measure, since
too often infinite pains are taken by
the producing staff (and an almost
infinite amount of money spent) with
everything that goes into the negative,
after which all hands trust to luck in
the presentation of the picture to the
public.
As far as quality of release
prints is concerned, it is gratifying to
note that the Academy of Motion
Picture Arts and Sciences is taking
appropriate action to remedy the
present deficiencies.

Development and research are obviously topics of importance in an industry as wholly dependent as motion
factors,
on
technological
pictures
which are still far from a state of
In general, fundamental
perfection.
problems of sound recording and reproduction are best handled in the
laboratories of the equipment manu-

:

;
;

:
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facturing concerns, but many problems, such as camera-silencing, set
of acoustic
construction, correction
defects by re-recording, etc., require
work in the field.
Sensitometry, and the control of
photographic elements in the developing and printing of sound tracks on
film, are of obvious concern to the
sound engineer, since the most carefully exposed sound negative may be
ruined by poor processing in the laboratory, and, conversely, lack of correlation between the photochemical
elements and exposure conditions may
result in degradation of quality or
even loss of takes. One or more photographic specialists are therefore
found on the staff of every adequately
organized sound department, and a
routine of test strip preparation to
indicate optimum conditions of development is carefully maintained.

Centralized Installation
As shown in Fig. 2, recording organization is in general somewhat
more elaborate where a central power,
amplifier, and recording installation is
The
used instead of portable units.
centralized scheme usually results in
The Chief
increased specialization.
Mixer, corresponding to the Recording
Supervisor of Fig. 1, does not have
jurisdiction over the final step of engraving on wax or exposing film.
These functions, instead, constitute
part of the responsibility of a Chief
Transmission Engineer, who is concerned with the operation of the plant,
exclusive only of the stage, and its
Alternamaintenance
throughout.
tively, the mixers may also be under
the control of the chief transmission
engineer, who then becomes an assistant to the recording director in the
immediate vertical line below the latter.
With the addition of disc recording, also, various supplementary functions enter the organization picture,
e. g., wax shaving, laboratory procesThe latter, added
sing of discs, etc.
in Fig. 2 as merely a single line, is
of paramount importance in those companies which release principally on
disc and have their own pressing
plants.
These would really require
another organization chart for complete treatment, which need not be
included, however, in a general paper.

Too Many Applicants
Before closing the subject,

I

should

attention to an economic phase of the sound problem
which is of foremost interest to many
people outside of the industry.
Any sound executive's mail reflects
a great aspiration on the part of many
radio and electrical technicians to get
into the movies.
This desire arises
partly from the glamour of the business, partly from the publicity with
which it is so richly endowed, and
partly from the relatively high salaries which successful sound men command.
Furthermore, there was an
acute scarcity of sound men in Hollywood during the transition from
silent to sound pictures, and the news

like

to

invite

:

of this El Dorado is still reverberating among the ambitious and the dissatisfied
unfortunately with a time
lag of 1 to 2 years.
As is usual in
such cases, the supply has more than

—

caught up with the demand, even
during peaks of production.
During
periods of only moderate activity, as
at the present writing (March, 1930),
there

are

considerable

numbers of
work
num-

qualified sound engineers out of
in the Hollywood district.
The

ber of jobs is at
best very limited.
Variety, in its survey of motion-picture studio employment, reported in
its issue of January 8, 1930, gave the
following figures for sound personnel
in the Western Studios
Warners, 193
Metro - Goldwyn Mayer, 147; Paramount, 105; Universal, 100; Fox, 75; United Artists, 44;
Metropolitan, 41; RKO 32; Pathe, 32;
First National, 29 Columbia, 22 Tiffany, 15; Tec-Art, 12; Hal Roach,
10 James Cruze, 9 Mack Sennett, 4
Educational, 4
Larry Darmour, 4
Miscellaneous, 71
Total, 949.
While in some cases these figures
have been increased since the tabulation, it is clear that there are only
about 1000 sound jobs in Hollywood.
This is surely nothing to write home
about, especially as Los Angeles affords relatively few jobs in allied fields
to the man waiting for a moving picture sound connection.
It may be
conceded that many of the men who
are now knocking at the gates are
just as good as those who are inside,
but the ins are in, and the mortality
among them is not sufficiently high
to justify extravagant hopes on the
part of the waiters in ante-rooms.
Furthermore, the introduction of student engineering courses in some of
the studios, the association of some
of the producers with the electrical
manufacturing companies, and the
prior rights of eligible men in other
departments of moving picture companies, further decrease the opportunities for immediate entrance for men
whose experience has been confined to
other fields.
In short, sound must
echo the warnings issued from time
to time in the older branches of the
industry against blind ventures in
the direction of Hollywood, where
neither the climate nor the scenery
nor the presence of the national heroes
and heroines can compensate for the
lack of a personal income.
;

;

;

;

;

;

;

A
THE DECIBEL
By John Dunsheath

versal standard prompted American
telephone interests to discuss the proposal with various foreign telephone
administrations with the idea of the
general adoption of TU.
There followed discussion as to the relative
merits of a transmission unit based
on common logarithms such as the TU,
and one based on natural logarithms,
such as the P 1 unit.
Action, in 1928, took the form of a
recommendation by the International
Advisory Committee on long distance
telephony of Europe that both units
be recognized as standard.
In either case is measured the
logarithm of the ratio of two powers,
currents or other quantities which express the magnitudes of the waves being compared. This insures that two
sounds of the same general nature and
quality differing by a stated number
of units have the same difference in
loudness regardless of their absolute
loudness.
The difference in loudness of two
sounds may be measured by the number of intermediate steps or differences
that can be identified in passing froin
a sound of a given loudness to that of
another. In view of the fact that the
logarithm of. the intensity ratio td
any base will in any case be proportional to the difference in loudness, a
logarithmic unit is a suitable unit of
relative loudness.

The Advisory Committee advised
that for |8 1, which is so defined that
the number of units is given directly
by the natural logarithm of a current
ratio, the term Neper be adopted.
In the case of TU the common
logarithm of a power ratio is multiplied by ten to get the number of
units.
TU being in the nature of a
derived unit the primary unit should
bear the same relation to the common
logarithm that the Neper does to the
The name "bel"
natural logarithm.
was given the primary unit and since
the number of TU corresponding to a
given ratio is ten times the number
of bels, the TU is equal to one-tenth
Thus is derived "decibel."
bel.
While a unit of loss or gain may
deal only with power ratios, means are
at hand to use it to express ratios of
current or voltage. Power ratios may
be converted to dbs. by noting the
logarithm of the ratios and multiplyWhen the impeing that by ten.
dances are equal, current or voltage
ratios may be converted to dbs. by noting the logarithm, multiplying it by
20. When impedances are unequal

YEARScomparison

ago, in telephone work,
the
standard of
transmission was a "standardized" mile-long cable conductor.
The 800 cycle mile of standard cable
conductor was of such size that the
"miles" was given by 10 .56 logio
P1/P2, where P, and P 2 were two
powers involved.
Later, the term TU was adopted to
replace "standard mile," TU being the
abbreviation of Transmission Unit.
The desirability of having a uni-

Ndb=20
or

'" s

E7vl

where current

Ndb

= 20

lo

ratios are involved

(IQ»

Ri

(I2) 2

R

:

The word "Neper"

20lo,

I2VR2

2

the spelling of
"Napier" preferred by the originator
The word
of the idea of logarithms.
"bel" is an abbreviated form of the
name "Bell," after Alexander Graham
Bell.

is
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M. P. E.,
Washington Meetin
S.

fied

most extensive and diversiprogram of papers and en-

cinemicrophotography, and many phases
of sound recording and reproduction.

C.

KUNZMANN

The list of speakers includes such
notables as C. Francis Jenkins, famous
for his developments in motion pictures and television; Will Hays, who
will be the principal speaker at the
banquet Irving G. Thalberg and HarThere will also be
old B. Franklin.
sound film speeches by a number of
prominent men on the West Coast. Of
special interest will be a visit to the
Bureau of Standards.
;

entertainment

the

features

will be a visit to the White House, a
sight-seeing trip to Mount Vernon,
Virginia, a pre-release showing of motion pictures and a banquet on Wednesday night, May 7, with entertainment
furnished by Washington theatres.

Committees in Charge of
Arrangements
Reception

W.
J.

C.

Hubbard

W. Coffman

N. D. Golden

W. Whitmore

C.

Kunzmann

Renwick

assisted by

Mrs.

Jenkins,

F.

C.

Mrs.

Raymond

Evans
Mrs. N. D. Golden, Mrs. C.

J.

North

Banquet Arrangements
William

C.

Hubbard

Banquet
Speaker of the Evening
Hon. W. P. Connery, Jr.
Congressman, 7th Dist., Massachusetts

Floor

an authoritaand a solution
for many a knotty problem. Through
the standards and nomenclature comof the society
tive source of reasearch

mittee particularly the industry is being brought from a condition of unstandardized chaos, to one including well

organized and
uniform equipment,
methods, and technique resulting in a
saving to the industry, better pictures,
and improved theatre conditions for
the public.
These committees co-operate closely with the American Engineering Standards Committee as well
as with foreign motion-picture organi-

M. W. PALMER
Chairman, New York
Section,

S.

PETER MOLE
Chairman, Pacific
Coast Section

M. P. E.

Show Entertainment

Hardie Meakin,
Washington Representative, Variety

The Society of Motion Picture Engineers was founded in 1916, its purpose
as expressed in its constitution being,
"advancement in the theory and practice of motion-picture engineering and
the allied arts and sciences, the standardization of the mechanisms and practices employed therein, and the maintenance of a high professional standing among its members."
The Society is composed of the best
technical experts in the various research laboratories and other engineering branches of the industry in the
country, as well as executives in the
manufacturing and producing ends of
the business.
The commercial interests also are represented by associate
membership in the society.

zations for the purpose of securing universal interchangeability and standardization of methods and material, and
ultimately making for bigger and better business for all concerned.
Any industry, to grow to large proportions and maintain its position at
the top, must standardize. Think, for
example, in what chaos the electric
lighting industry would be if each
socket or lamp manufacturer used a
different base or, if you will, what a
mess transportation would be if each
railroad used a different width track.
Neither of these industries under such
conditions could have expanded to the
proportions they now enjoy. Likewise,
the motion-picture industry cannot
take full advantage of the enormous
possibilities lying before it unless it
standardizes on equipment and meth;

ods.

ducted by

which include the

THE ACOUSTICAL SOCIETY OF
AMERICA

Raymond Evans
W. C. Kunzmann
M. W. Palmer

president, past president, secretary,
treasurer, and board of governors composed of the above mentioned officers
and five other Active members of the.

This society was formed on December 27, 1928, for the purpose of associating together workers in the various branches of pure and applied

society.

acoustics.

Various committees collect and present to the society at the conventions
the latest data along the lines of their

were Harvey Fletcher, president V.
Wallace
O. Knudson, vice-president
Waterfall, secretary, and C. F. Stod-

The

Convention Registrars
8.

Be

Technical Papers to

H. T. Cowling

C. Francis Jenkins
C. J. North
Lieut. Col. Walter E. Prosser

W.

Event.

members

Hostess to Convention
Mrs. Walter E. Prosser

H. T. COWLING
Publicity
Chairman,
and Membership
Committee

Chairman, Convention
Committee

Among

Be Notable

5-8

tertainment ever given in the
history of the Society of Motion
Picture Engineers will be offered at
the Society's Spring Meeting to be
held in Washington, D. C, May 5 to 8,
at the Wardman Park Hotel.
The program of 52 papers covers
practically every branch of the motionpicture industry.
Among the many
subjects covered are television, color,
home radio movies, acoustics, medical

W.

Many Important

to

Presented.

May
THE

1930 Spring Meeting

E. R. Geib

K. C. D.

Hickman

affairs of the society are conits officers,

various endeavors.

They

offer to the

The

first

officers

elected
:

;

dard,

treasurer.

;
;
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Architectural Acoustics

Each Syllable or Note Should Die Away Before the Next Arrives
About One-Tenth of a Second Allowed.
Historical Origin

The

scientific study of architectural acoustics is a thing of
comparatively recent years. In

and satisfactory auditoriums.
certain fundamental but

result,

previously unrecognized principles became clear, which later enabled Professor Sabine to predetermine the
acoustic design of the new Boston

Symphony Hall (1)\
These investigations of Sabine were
the pioneer scientific work in the subject. So completely and carefully were
they carried out that
subsequent
workers have done but little in the way
of extending the theoretical foundations of the subject, and have for the
most part merely enlarged our knowledge of the acoustic properties of the
various materials commonly used in
building construction.

Usual Defects of Auditoriums

The usual defects of auditoriums
are three echo, dead spots, and reverberation. In the usual sense of the term,
echo means a definite or articulate
repetition of a sound after an interval
at least equal to the total duration of
the sound that is being repeated, while
reverberation means a confused or
inarticulate prolongation of the sound.
Echo is always a bad feature in a hall
reverberation, on the other hand, is
desirable up to a certain point only
in excess is it an evil.
Of the two,
echo is the more difficult to remove
prevention by foresight in construction,
aided by expert advice, if necessary,
is the best plan.

—

;

Echo
Echo arises by regular reflection of
sound from smooth walls, ceilings, or
proscenium arches just as a mirror
t

Prepared

physicist,

in

hy Paul R. Heyl, senior
charge of sound laboratory,

Bureau of Standards Washington, D. C.
1 The
figures given in parentheses here
and throughout the text relate to the
reference numbers in the bibliography given
at the end of this paper.

fundamental

principles

governing the construction of an
acoustically successful auditorium are no longer new, but are
not yet generally understood by
those engaged in such work. In
this article these principles are
stated and an example is worked
out showing their practical application to the planning of, a
new auditorium or to the curative treatment of one that has
proved to be unsatisfactory.

1895 Harvard University had
just completed the Fogg Art Museum,
containing
an
auditorium
which
proved almost unusable. The corporation of the university appealed to the
scientific staff of the faculty for advice and assistance in the matter, and
Prof. W. C. Sabine undertook the
study of the case.
Two years were
spent in the investigation of the questions involved, in the course of which
experiments were made in a number of

As a

and, perhaps, the proscenium
arch are broken up into depressions
about 4 feet square, containing a succession of steps totaling a depth of,
perhaps, 8 or 10 inches. An irregular
surface of this character breaks up the
ceiling

THE

existing

—

may reflect a beam of light without
scattering it. If, however, the surface
of the mirror be roughened the reflected light will be diffused in all
directions
and if the walls and ceilings of a room be similarly irregular
(on a sufficiently large scale) the reflected sound will be scattered, broken
up, and its definite or articulate character destroyed. In this case we have
what is called reverberation.
;

The lapse
heard

of time

before an echo

due to the fact that the
reflected sound has traveled a longer
path than the sound which comes directly from the source. This difference
of path may be such as to cause much
mischief.
The reflected sound of a
spoken syllable or of a note of music
is

may

is

arrive at the ear at the same
the succeeding syllable or

moment as

note which has traveled by the direct
path, and so cause hopeless confusion.

Generally speaking, auditoriums are
troublesome echo
when their outlines are rectangular.
An instructive case of the trouble that
may be caused by curved walls is cited
by Watson (2) in the case of the auditorium at the University of Illinois,
with an approximately circular floor
plan and a hemispherical dome. The
best that could be done in the way of
less likely to exhibit

sound and distributes it in
as to minimize echo, and,

reflected

such a

way

in fact,
tion.

convert

to

it

into reverbera-

The dimensions which should be

assigned to such coffering are not a
If the
matter of taste or accident.
wavelength of the incident sound is
very large compared to the size of the
irregularities it encounters there will
be little dispersive effect produced;
and if very small, the smooth spaces
inside the coffering may act as regular
reflectors.
The size mentioned, 4 feet
in diameter, is a compromise between
the average wavelength of the male

and the female

voice.

Dead Spots and Sound Foci
Dead spots and sound foci occur as
a consequence of echo-producing conditions.
Sound travels through the air
as a wave of alternate compression
and rarefaction, and if a reflected
sound wave

retarded by the proper
that the compression of the directly transmitted
sound and the rarefaction of the reflected sound arrive at the ear at the
same time, neutralizing each other's
effect and producing a diminution in

amount

it

intensity.

is

may happen

If

the

reflected

sound

is

retarded a little more it may happen
that two compressions coincide, producing an unusually loud sound. The
most usual cause of such sound foci,
however, is a curved wall or ceiling
which concentrates the sound to a
focus.

dead spots and sound foci
from the same cause as echo
their removal may be brought about
by the same treatment. Some care and
Since

arise

experience

is

necessary in order to

lo-

after correction of the acoustics of the
room was only partly satisfactory.

cate the particular portion of the room
which is responsible for the production

Watson regards the complete cure of
such a room as hopeless without

of a dead spot.
Often this can be
found only by a cut-and-try experi-

"surgical treatment

;"

that

is,

straight-

ening the walls.

Smooth, hard-finished walls, such as
the usual plastered type, are excellent
regular reflectors of sound and are
consequently

likely to produce echo.
becomes of importance, therefore,- to
break up such surfaces so as to produce irregular distribution of the reflected sound. This is usually done by
coffering in the case of ceilings. Examples of this may be seen in many
It

theatres of

modern construction.

The

ment, as it is not possible to predict
the path of reflected sound with the
same accuracy as in the case of light.
The reflecting portion once found must
be treated in such a way as to decrease
its power of regular reflection.

W. C. Sabine mentions a case of a
theatre, the ceiling of which contained
a flat oval panel, to which such trouble
traced. In this case an irregular
canopy, oval in plan and slightly larger
than the panel, was hung just below

was

it

with good

effect.

.

Page 18

Projection Engineering, May, 1930

Balconies may require special consideration, especially if low and deep.
As a rule, this type of balcony should
be avoided, as the sound intensity is
sure to be diminished at the rear under
the balcony, and may be so low that
hearing will be difficult.

Reverberation

A

sound produced in a room is reback and forth from walls,

flected
floor,

and

ceiling,

a portion being ab-

sorbed at each reflection until its intensity is so reduced that it becomes
inaudible. Owing to the high speed of
sound there may be many such reflections in the course of a single
second in a room of ordinary size; and
the greater the dimensions of the hall
the more prolonged will be the rever-

auditoriums there may be employed to
advantage a somewhat shorter reverberation time than is desirable for
rooms of the same size used for speaking or musical performances.

Broadcasting studios may be equipped
with variable absorption, consisting of
smooth plaster walls covered with
heavy curtains which may be pushed
back exposing the wall when more
reverberation

is

Table

beration.
If the walls of the room are covered with sound-absorbent material,
such as hair-felt or acoustic plaster,
a few reflections may suffice to destroy
the sound. Such a room is acoustically
"dead" and undesirable. A little reverberation is necessary to satisfy our
established tastes and auditory habit,
and the desired amount of reverberation is found empirically to increase
with the size of the auditorium.

customary, since the pioneer
work of Sabine, to define the "reverberation time" of a room (perhaps,
It

desired.

Experience with a number of existing auditoriums of acceptable acoustic
quality makes possible the formulation
of the following table, in which the acceptable limits of the standard reverberation time are expressed for rooms
of different volume, used for speaking
or musical performances.

is

somewhat

arbitrarily and artificially)
as the time taken for a sound of specified intensity to die away to inaudibility.
This standard intensity is a
sound somewhat difficult of reproduction. Fortunately, its use is not necessary in ordinary practice, for in most
cases the "reverberation time" can be
calculated with sufficient accuracy.
The method of making this calculation
will be explained later.

Excessive reverberation is an evil because it prolongs unduly each syllable
or note of music, causing it to interfere with the next.
The ideal conditions for intelligibility of sound are
two Each syllable should die away
before the next arrives, which in ordinary speech may be, perhaps, one-tenth
of a second
and the sound must always be loud enough to be heard.
:

;

The first of these conditions can always be secured by providing enough
sound-absorbing material in the room.
For a small auditorium which can
easily be filled by the speaker's voice,
this is the most important consideration.
For a very large room it may
be that the amount of absorption dictated by the first condition is so great
that the speaker can no t be heard in
the back of the room.
Since the intensity of the human voice can not be
much increased it is necessary to compromise between these two conditions
and to permit longer reverberation in
larger rooms.
o

In the case of theatres used for
sound pictures this compromise is not
necessary, as the acoustic output of
the loudspeaker is by no means as
limited as that of the voice. For such

half as

much sound

as an equal area

of open window.
In other words, if
it may be said that an open window
absorbs (or transmits) all the sound
that falls upon it, its coefficient of absorption is unity, while that of the

above mentioned

material

would be

0.50.

In like manner, every substance may
be said to have its own absorption
coefficient.
This constant was measured by Sabine for a number of com-

mon

materials, and later workers have
extended the list.
Table 2 gives the absorption coefficient for several substances.

speaking,

these coefficients

Strictly

vary

will

somewhat with the frequency of the
incident sound, and in Table 2 the
values given are for a frequency of
512 (Watson).

1

Table 2
Acceptable limits of reverberation time (in
Volume of room seconds)
(in cubic feet)

10,000 ...
25,000
50,000
100,000
200,000 ..
400,000 ..
600,000
800,000
1,000,000
.

.

.

.

.

.

.

.

Half audi-

Maximum

ence

audience

0.9-1.2
1.0-1.3
1.2-1.5
1.5-1.8
1.8-2.0
2.1-2.3
2.3-2.6
2.5-2.8
2.6-2 9

0.6-0.8
.8-1.1
.9-1.3

1.2-1.5
1.4-1.7
1.7-2.0
1.8-2.2
1.9-2.3
2.1-2.5

limits given in the table are not
be regarded as rigid. Auditoriums
are known which exceed these limits in
either direction by several tenths of a
second and yet are of fairly satisAnd, as mentioned
factory quality.
above, large auditoriums used for
sound pictures may advantageously be
designed for a figure somewhat less
than the minimum given in the table.

The

to

Sound-absorption coefficients
Concrete

0.015

Glass, single thickness....

.03
.01
1 .00

Marble

Open window

.03

Plaster

Stage opening (depending
on furnishing)
Ventilators (50 per cent
open space)
Wood, varnished

0.25-.40
.50
.03

Absorption coefficients for a variety
materials have been measured at
the Bureau of Standards, and the results, at frequencies ranging from 128
to 4,096 cycles per second, are availSound-absorbing
able upon request.
materials are frequently changed by
the manufacturers, and a printed list
is consequently soon out of date.
In Table 3 there are given values of
the total absorption of individual obThe
jects as determined by Sabine.
unit of absorption in which these
values are expressed is the absorption
of 1 square foot of open window.
of

Calculation of the Reverberation

Table 3

Time

Total absorption by individual objects

As a

result of Professor Sabine's in-

vestigations

we have a formula

giving

the reverberation time of a room. Let

= reverberation time in seconds,
V — volume of room in cubic
A = "total absorption" of the room
t

feet,

(to be explained later).

Then the following

relation holds

0.05F

Audience, per person
Church pews, Per seat
House plants, per cubic foot.
depending
upholstered,
Seats,
on material and lining, per
.

seat

1.

seat

Different materials differ considerably in their absorbing powers for
The most complete absorber
sound.
known is an open window. It is theoretically possible that a small amount
of sound may be sent back by diffraction from the edges of the window,
but this quantity is so small that it is
permissible to say that an open window is a perfect absorber. A good absorber of sound may absorb, perhaps,

2.

2

2.

3

auditoriums per

.1
of the use of these

coefficients let us take

in this formula is the quantity A.

003

3.

seats, for

seat

As an example
The only point that needs explanation

7
2

.

0-2. 5

Seat cushions, cotton, covered
with corduroy, per seat
hair
covered
cushions,
Seat
with canvas and light damask,
per seat
Settees, upholstered in hair and
leather, seat and back, per

Wood

.

4.

.

an auditorium

of 100,000 cubic feet capacity, includ-

ing

the

stage

opening.

There

is

a

4,550 square feet, a
plastered ceiling with the same area,
5,320 square feet of plastered walls, a

wooden

floor of

stage opening of 600 square feet, and
The coeffi500 plain wooden seats.
cients for plaster, wood, and glass being the same to the accuracy requisite
for this calculation, no special allow-

ance is necessary for closed doors and
windows.

:
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The calculation of the total absorption of the empty room is made as follows, the computations being carried to

vantage of reducing somewhat any
echo that may exist, as the reflected
sound is thereby broken up.

for speaking, but the present discussion is limited to the consideration of
natural features and characteristics.

the nearest integer

The application of this absorbing
material will reduce the reverberation
time for full audience to

The alteration of quality and the noise
introduced by amplifiers are such that
they will require much improvement
before they will be acceptable for the
rendition of anything in which artistic
quality is a prime requisite, and for
this purpose unassisted auditoriums
will for a long time, perhaps always,
be the rule.

Wood

floor

4,550X0.03=137
4,500 X .03=137
5.320X .03=160

Plaster ceiling
Plaster walls

Stage opening (no furniture, bare walls)..

600X .25=150

Wooden

500X

seats

Total

absorption

of

room
In the case of a half

.1

=

50

empty

=634
audience we

must add 250X4.7=1,175 and subtract
the absorption of 250 seats at 0.1, giving the net addition of 1,150 absorption units, and bringing the total absorption of the empty room up to 1,784.
The reverberation time for half audience is then found by the formula

0.05X100,000

=2.8 seconds
1,784

which

considerably too large, the acceptable range for this size of room
being (by Table 1) 1.5 to 1.8 seconds
for a half audience.
is

For full audience we add to the absorption of the empty room 500X4.7=
2,350 and subtract 500X0.1=50, making a net addition of 2,300, giving for
the total absorption of the room 2,934,
with a reverberation time of 1.7, a
little in excess of the upper limit of 1.5
in Table 1, but not seriously so. However, as a maximum audience can not
always be relied upon, it is well to
add absorbing material to the walls
to reduce the reverberation time in the
case of the half audience at least to
the upper limit, 1.8 seconds.
This would require a total absorption given by the formula
0.05F
5,000
•4

=

=

The value

tion units.

A

for half audience has
been previously found to be 1,784;
hence 993 units of additional absorption are required.
of

The choice of absorbing material is
a question of price and appearance.
Suppose it is decided to use a hypothetical material of coefficient 0.25.
The coefficient of the plaster which
this covers is 0.03, hence the net coefficient of added absorption is 0.22.
To obtain a total absorption of 993
units would require the application of
993

= 4514

square feet of material.

0.22
This is slightly in excess of the ceiling area and much greater than the
available wall space.
cal solution

would be

The

best practi-

to distribute the

material as uniformly as possible,
filling wall panels only (if such exist)
and placing the remainder on the ceiling in some acceptable pattern which
shall cover the whole ceiling.
Distributing the absorbing material
in strips or patches has the added ad-

= 1.3 seconds

2,860+993
within the allowable
near its lower limit.

range,

though

In the above example it will be
noticed that all of the added absorption was placed in the auditorium and
none on the stage. Experiments conducted by Watson indicate that both
speakers and musicians prefer reflecting surfaces about them to intensify
the sound while the listeners prefer
absorbent material in their neighborhood.
It is generally considered that the
reverberation time is independent of
the positions of the absorbing material
and of the source of sound. In general,
this statement is true, but there are
For insome important exceptions.
stance, if the absorbing material is
placed back under a balcony or in
some place where the sound intensity
is low the absorbing material will not
be as effective as if it were placed
where the intensity is greater.

There are also some cases where
between large parallel nonabsorbent
surface the sound may be reflected
back and forth for a longer time than
is
Sabine's
to
be expected from
formula. The sound in this case does
resemble ordinary reverberation
be described as a "flutter,"
and is heard only when the listener is
between the parallel surfaces. Exceptions of this kind are rare, but must
occasionally be dealt with.

not
but

may

Planning an Auditorium

=2,777 absorp1.8

t

0.05X100,000

In planning an auditorium
consider three factors shape,

—

we must
size,

and

interior finish.

As stated in discussing echo, the deof an auditorium should avoid

sign

curved walls or ceilings. An attempt
to introduce such features for their
artistic effect is almost certain to be
detrimental to the acoustic quality of
the room.
Auditoriums of a rectangular shape have been the most uniformly satisfactory.
Prior to Sabine's work there was
current an idea that there should be
a certain ratio existing in the dimensions of the room; just what ratio no
one seemed to know certainly. Sabine
quotes several different recommendations.
Modern opinion regards such a
ratio as immaterial unless, of course,
it be carried to an absurd extreme,
such as a very long and narrow room.

The question

of size must be deprincipally by the purpose
for which the room is to be used and
not by considerations of space available or seating capacity desired. True,
modern amplifying practice makes it
possible to use a very large auditorium

termined

Generally speaking, a theatre must be
size, while an auditorium
for musical numbers, such as orchestral or choral performances, may be
much larger.
Such performances
usually include several vocal solo
numbers and this rather limits the
size of the room.

moderate in

Experience

with

existing

auditori-

ums

leads to an empirical rule connecting the volume of the room with the
maximum number of orchestral instru-

ments

suitable. This rule is expressed
Table 4.
No distinction is here
made between wind and string instruments, which are supposed to be
present in balanced quantity.

in

In case the orchestra is reinforced
by the organ due allowance must be
made. The new music room at the
Library of Congress is a case in point.
Its volume is about 100,000 cubic feet.
At the opening concert there was
present an orchestra of 26 pieces,
which, with the organ, produced an excessive reverberation perceptibly spoil-

ing the effect of sudden pauses after a
The indicated limit for

loud chord.
this

room

is,

perhaps, 12 or 15 pieces

with the organ.

As to interior finish, this should be
planned with both echo and reverberation in mind. A liberal use of coffering on ceiling and sloping upper walls
should effectually prevent echo from
source, and the interior finish
should be calculated to give a reverberation time as indicated by the average range in Table 1, using panels of
absorbing material in such quantity as
may be necessary to reduce the reverberation time to a suitable value. Such
materials, of several kinds, are now
available commercially.
this

Table 4

Number
Volume

of

room

of

instruments
10
20
30
60
90

50,000
100,000
200,000
500,000
800,000
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Public-Address and
Centralized Radio

Directly Useful Information on This Timely

Subject

Equipment
By

E.

W. D'Arcy
V. Microphones

THE
self

author shall confine himin

this

article to types of

microphones used commercially
for public-address, talking pic-

tures aud broadcast work.

There is room for improvement in
even the best microphones, and it is
rather peculiar that instead of having
several different principles used commercially, the field has been limited to

and capacitative types.
Possibly an understanding of the

resistance,

limitations
of
present microphones
can be had by considering that, for perfection, a microphone should possess
no inertia, and should produce an output directly proportional to the air

former will increase while the current
through the reverse side will decrease.
This effect contributes to the elimination of microphone hiss caused by the
normal current flowing through the
carbon as well as eliminating distortion caused by even harmonics.
It
also eliminates any effect of the microphone current upon the transformer,
since
battery
current flowing
the
through the microphone transformer
creates opposing magnetic fields and
therefore is balanced out.

This supposition has not been fulpractically, however, although
there have been types developed which
do not rely on any mechanical agency
for transposition of sound energy to
filled

electrical energy.

The glow microphone

is

one example

undoubtedly

One

of the most important factors
successful microphone is that of
the material used in the diaphragm.
It must be of uniform thickness in
order to avoid having resonant points

when

stretched.

It

must be

sensitive

sound waves even when placed
under extreme tension. It also must
be tough enough to allow its being
to

with

their

non-linear

An

illustration of a high quality miThis type
is shown, in Fig. 28.
is representative of the best carbon
microphones as it is very well built

mechanically and possesses excellent
characteristics.
response
frequency
The circuit for operation of this microphone is displayed in Fig. 29.

D'Arcy

Laboratories,

/

Fig. 28.

Carbon microphone

Good

Impedance of Carbon
Microphones

alternating-current

sistance but

A. Rear plate assembly.

rather the ratio of the
it to the square of

power absorbed by

Damping chamber.
Front ring.
Button support spider.

It is
the current flowing through it.
generally assumed that the a-c. resistance of a carbon microphone is 80 per
cent of its apparent talking resistance.

Diaphragm tension ring.
Rubber button bushing.
Carbon granule button assembly.

Hill
placed

under

sufficient

tension

raise its natural period to the

TO AMPLIFIER

Fig. 29.

for

of a carbon

B.
C.
D.
E.
F.
G.

CARBON

as possible

impedance
microphone is not, as one
would expect, its apparent talking re-

The

seen

* Chief
Engineer
Chicago, III.

little

If no damping were applied to the
microphone diaphragm, considerable
difficulty would be experienced clue to
the resonance points caused by stretchTherefore, damping the diaphragm.
ing is applied by an enclosed air chamber between the back plate and diaphragm as well as by the carbon
granules which are held under compression by the carbon containers.

Effective

that as the diaphragm moves in either direction, the
current through one side of the transeasily

a contact affected as
by oxidation.

are made of steel of sufficient mass
both to insure rigidity and a very low
natural period.

crophone

is

Thickness of the diaphragm
unstretched as a rule varies between
one and two mils, depending upon the
The
product of the manufacturer.
copper aluminum diaphragm is, by the
best manufacturers, plated to insure
treated.

It can be seen that the physical dimensions of the supporting assembly
have to be of considerable size to insure uniform response unaffected by
mechanical resonance of any part of
the microphone other than the diaphragm. For that reason the supporting rings, tension ring, and back plate

afford

Carbon Microphones

It

to

for diaproperly heat

Mechanical Construction

some basically new design of commercial microphone which will replace
existing types
characteristics.

when

seem

Response

reliable.
will,

alloys
requisites

Damping Required

of a type which offers greater theoretical
perfection compared with the
Unfordiaphragm type.
stretched
tunately, this type has been quite un-

Research

phragm

aluminum

the best
material

Mechanical Construction
in a

pressure applied.

Copper
possess

Microphone Circuit.

to

upper

end of the used audible frequencies.
Practice indicates that successful results can be obtained if the diaphragm
is stretched to a natural period of
5,000 cycles.

Measurement of

Effective A-C.

Resistance

A reasonably accurate system of determining the a-c. resistance of a carbon microphone is shown in Fig. 30. The
system operates on the supposition

.
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the carbon transmitter may be
regarded as a source of constant e.m.f.
acting in series with the impedance of

that

TRANS

394
RANSMITTER

the transmitter.

The operation

as follows: With
the transmitter acted upon by a sustained source of sound and the decade
resistance box (R) disconnected, the
voltage is then measured across the
terminals B and C. This evidently is
one-half of the voltage developed by
the carbon transmitter.
Then with
the voltmeter connected across A and
C sufficient resistance is introduced by
the decade box R to reduce the voltage, as indicated on the voltmeter, to
its

C

o

i

is

Fig.

31.

Con-

denser transmitter.
One stage

FOR 200 OUTPUT.

of amplification.

FOR 10"OUTPUT.
STRAP A TO B
AND C TO D.

STRAP B TO C

R4

6
•e

"*:

6
+ 200 V.

v.

SHELL OF AMPLIFIER

preceding value.

The value

R

will then equal the
of
resistance of the transmitter on
the previous assumption that the transmitter is a source of constant e.m.f.
acting through its a-c. resistance. The
system is only accurate if the impedance of the retard coils and voltagedivider resistance are several times
that of the transmitter resistance.
a-c.

Correct Load Impedance

The input impedance of the transformer, under load, should at least
equal the a-c. resistance of the microphone at the lowest frequency desired
to pick up.
Since reproduction is desired at as low a value as 16 cycles, it
can be seen that a transformer for
good frequency response must be of
considerable size. As an example, one
of the best transformers for use with
a standard carbon microphone of approximately 100 ohms to the button,
possesses an inductance of .95 henry
with a resultant reactance, non-loaded,
at 25 cycles, of 149 ohms.
For best
reproduction, an inductance of even
higher value than this is desirable.
As it can be seen, the reactance of an
inductance of this value at 16 cycles
would only be 95 ohms unloaded. The
loaded
transformer primary impedance would be considerably below this
tigure.
It also must be noted in the
desieii of transformers that since a
carbon microphone

is

it

the condenser transmitter assumes a
slightly convex surface upon applicaSound
tion of the charging voltage.
waves, therefore, impinging on this
surface cause the diaphragm to change
position and vibrate in unison with the
impinging sound waves.
This varies
the capacity of the condenser, thus
changing the charging current fed to
the condenser through the resistance
Ri. This change in current through Ri
causes a varying voltage drop across
The grid of Vi is then connected
Ri.

CDNDENSER

its

Fig. 32.

im-

Condenser Microphones Theory
The basic theory of condenser microphones is very simple, and we will
explain their operation with the assistance of the diagram shown in Fig. 31.
The condenser transmitter type 394
can be considered a very excellent condenser of small capacity. A resistance

pedance circuit of the characteristics
of this
condenser transmitter and
voltage drop resistor, a long coupling
lead to its amplifier cannot be tolerated.
This is due to the additional
capacity introduced, with resultant decrease in the high-frequency response.

Construction and Theory of the
Condenser Transmitter Unit

A

detailed diagram illustrating the
internal construction of a condenser
transmitter is furnished by the Bell

Telephone

Laboratories

and

is

dis-

TRRNBMITTER

TYPE-C

essentially pure

does not vary
pedance with frequency.
resistance,

(Ri), such as 10 megohms, is connected
in series with it.
The diaphragm of

Internal construction of transmitter, in detail.

so as to receive actuation from this
voltage by means of the coupling condenser
and the grid resistance R*.

d

The condenser transmitter

in output
approximately 24 decibels below a
carbon transmitter, and the necessity
is

for

an additional stage

cussion of the construction of a condenser transmitter.

of amplifica-

therefore quite evident.
It is
also quite obvious that in a high imtion

played in Fig. 32.
This particular
type is illustrative of one of the best
types of condenser transmitter and we
shall use this illustration for the dis-

Theory

is

The design

of a condenser transmitvery much more complex undertaking than simply having two condenser plates separated from each
other, one variable and the other fixed.
ter is a

DECADE
BOX

Possibly the best idea of the attenwhich must be observed for detail is afforded by examination of the
back electrode displayed in the illustration, Fig. 32.
If a simple electrode
were constructed with no perforations
in the back plate, a most disappointing
tion

JL

r

-1

Fig. 30.

for

the

Hookup

determining

a-c. resistance of a microphone circuit.

performance would

result.

In order to better understand the
requirements for condenser transmitter

:
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is used in both microphones displayed in Figs. 32 and 34.
By the
constants of the condenser Ci and the
resistances R, and R 2 a wide variance
in amplifier frequency characteristics
can be obtained. This effect assists in
obtaining
excellent
high-frequency

31

,

Fig.

Con-

33.

denser

trans-

Two

mitter.

am-

stages of

response.

An

plification.

NOTE.—
GROUND MAY BE
CONNECTED TO EITHER

amplifier is constructed for the

microphone shown in Fig. 32, of two
stages of amplification. This amplifier
allows the operation of the microphone
at considerable distances from the
mixer panel and is used quite exten-

+ 6 VOLTS OR-6 VOLTS

design, we may analyze the accoustical
principles involved to some extent. To
begin with, the diaphragm assumes
under applied potential a paraboloid
contour. Sound waves impinging upon
the surface of this diaphragm cause it
to vary between the outer limit of this

limitations in

mind that the condenser

transmitter in order to

be practical

must possess the following requisites
A. The space between the diaphragm and back electrode must be
as small as practicable in order to
insure a high factor of variable
capacitance.

paraboloidal curve and its uncharged
normal position. If a plain electrode
were used and the chamber between
the diaphragm and electrode sealed to

B. The introduction of non-active
capacity due to bulky electrode and
frame construction should be as
small as possible.

An

C.

The output impedance of the microphone amplifier generally is so arranged as to feed either into the mixer
control circuit or into the 200-ohm
facilities installed for carbon microphones. Considerable advantage is obtained by eliminating the repeat transformer generally used for carbon microphones and feeding the microphone

extremely high leakage reis
of
great importance

sistance

order

in

sively in motion-picture work.
The
circuit for this amplifier is shown in
Fig. 33.

to

secure

quietness

of

operation.

A

sealed
and moistureless
required in order to eliminate danger of the microphone
sweating or forming moisture between the diaphragm and back plate
under variant atmospheric conditions.
As a rule, gas is introduced
in the chamber instead of air, to
eliminate this effect.

D.

chamber

E.

A

is

flexible

back

to

the sound

chamber must be integrally

built

in the transmitter in order to equal-

the pressure on the front and
rear of the diaphragm.

ize

Fig. 34.

F. The back electrode should be
so constructed that the air damping compensates for the damping
diaphragm
characteristics
of the
and in this manner assure a flat
frequency response curve.

Assembled microphone.

prevent moisture from short circuiting
the transmitter a considerable difficulty would be experienced from two
effects; namely, the barometric change
in air pressure would not be compensated for, and therefore the microphone instead of being allowed to assume this paraboloidal contour at all
times, would be entirely dependent
upon the barometric pressure.
Also,
the damping applied to the diaphragm
by the small space chamber located
between the back electrode and diaphragm would not result in either a
uniform lineal response curve or a
flat frequency response.
It, therefore, is evident with these

These conditions are fulfilled very
well in the microphones displayed in
Figs. 32 and 34.

Condenser Transmitter Amplifier
The

Construction
of
any

condenser
should be considered as
an integral part of the transmitter, as
a considerable amount of compensation
for the transmitter response can be
introduced by correct design of the
amplifier which is built in the case.
amplifier

transmitter

The

amplifier circuit

shown

in Fig.

Fig.

Condenser amplifier.

36.

the mixer coneliminates the
phase distortion caused by the mixer
transformer and therefore is the more

output

trol.

directly

This

into

practice

preferable system.

Physical Construction of Microphone Cases

The photograph of a microphone
shown in Fig. 35 is probably best
known to readers since this is the type
widely used in the more modern broadcasting stations and in talking picture

work.
This particular

type

of

condenser

transmitter mounting is most practical
for motion-picture work, as the suspension allows the microphone to be adjusted just outside the focus of the
cameras without any great amount of
difficulty.

The condenser

amplifier

shown

in

an idea of a very excellent type of amplifier mounting as the
Fig. 36 affords

completely swung on
is
sponge rubber, in this manner eliminating any microphonic noise which
might be caused by tube vibration.
(To he continued)
amplifier

Fig. 35.

Microphone used

in

talking picture work.

—
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Two-way Television
Present State of Development of Bell
Laboratories System

By Herbert

EVER

since the initial demonstration of television both by
wire and by radio at Bell Telephone Laboratories in 1927,
experimental work has been steadily
pursued in order to learn the problems and the possibilities of this newest branch of electrical communica-

The latest development to be
demonstrated is that of two-way television as an adjunct to the telephone.
As a result of our development work,
there is now set up an experimental
and demonstration system between the
headquarters building of the American
Telephone and Telegraph Company at
tion.

195 Broadway and the building of the
Bell Telephone Laboratories at 463
Street, New York City, two
away.
This system makes it
possible to experiment with a method
of communication in which the parties engaged not only speak with each

West

E. Ives

While we were talking and
"looking" over the demonstration
circuit, in New York City, of the
Bell Laboratories' two-way telethe
phone television system,
wonder and satisfaction of the
experience vividly called to mind
the names of physicists and engineers
who have contributed
largely to the success of this development. The names of some
of these men are Dr. H. E. Ives,
Dr. Frank Gray, Dr. Frank B.
Jewett, John Mills, H. M. Stoller,
Elam Miller, A. W. Horton, M.
W. Baldwin, A. L. Johnsrud, D.
G. Blattner and L. G. Bostwick
all of the Bell organization.

—

:

miles

The usually closed doors of
present-day large research laboratories hide from general view
the industrious workers engaged
in making realities out of the
wishes and desires of humans
ever dreaming of "what next?"

other but at the same time see each
other.

Study

of

this

system

will

serve to give information on the importance of the addition of sight to
sound in communication and will give
valuable experience in handling the
technical problems involved.

In principle the two-way television
system consists of two complete systems of the same sort as those used
for one-way transmission in the demonstration

from

Washington

to

New

York City

in 1927.
In place of a
scanning disc and set of photoelectric

at one end for generating the
signals and a single disc
and neon lamp at the receiving end
for viewing the image, there are in
the two-way system, two discs at each
end and a bank of photoelectric cells
and a neon lamp at each end. One
of the discs, which in the system as
constructed, is of 21-inch diameter,
serves to direct the scanning beam
from an arc lamp onto the face of one
of the parties to the conversation.
Three banks of photoelectric cells,
making 12 in all, are arranged at
either side and above the person's face
and serve to pick up the reflected light

cells

television

and generate the television signals.
The second disc, which is 30 inches in
diameter, is placed below the sending
disc and exposes through its holes the
neon lamp, which the observer sees
through a magnifying lens in a position slightly below that of the scanning beam.
This neon lamp is, of
course, actuated by the signals coming in from the distant end of the
system, where there is a similar arrangement of two discs, photoelectric
cells, and neon lamp.

Dr. F. B. Jewett, President of Bell

Telephone Laboratories, with Dr.
Frank Gray of the Laboratories
standing beside him in the booth
of the television-telephone which
permits each party in a telephone

—Editck.

Scanning Operation
The two

parties to the conversation
take their places in sound-proof and
light-proof booths where, sitting in
front of the photoelectric cells, they
look at the image of the person at the
other end at the same time that the
scanning beam plays over their faces.
A problem of illumination is immediately encountered in that the scanning

beam

is

of necessity intensely bright
to dazzle the eyes to the

and tends

extent that the somewhat faint neon
lamp image is hard to see. This difficulty is met by using light for scan-

ning to which the photoelectric cells
are extremely sensitive, but to which
the human eye is relatively insensitive,
that is, blue light. By interposing a
filter in the path of the scanning beam,
the spot of light in the lens which projects it is seen as a blue disc of light
not bright enough to interfere with
clear vision of the neon lamp which
provides the image of the person located at the distant end

In our original demonstrations of
one-way television, scanning discs were
used which had fifty holes arranged in

With this number of holes,
possible to secure a definitely
recognizable
representation
of
the

a spiral.
it

is

human

face. It was decided, however,
that for the two-way system a degree

conversation to see as well as hear
the other.

of definition should be provided .such
that faces were rendered in an entirely
recognizable and satisfactory manner.
Accordingly the number of scanning
holes has been increased to seventytwo, which provides just twice the
number of image elements. The transmission band is, of course, doubled by
this change, requiring wire connections
of considerably higher quality than
heretofore.
When a seventy-two hole
scanning disc is used the component
frequencies of the image signal encompass a range of from 10 cycles to
40,000 cycles per second whereas intelligible

speech

signal

wave

may

be reproduced by a

whose

component

fre-

quencies cover a range of 2,500 cycles
per second. This comparison indicates
roughly how much more difficult it is
to transmit high quality television images than it is to transmit ordinary
speech.
In general the electrical features of the apparatus are similar to
those previously used, although in the
interval improvements and refinements
have been made in many directions.

Glow Lamp Reproducer
Light reflected into the photoelectric

an alternating eleccurrent whose effective value is of
the order of a ten-thousand-billionth

cells gives rise to

tric

The neon glow lamp on
which the image is received at the
distant station reproduces the image

ampere.

when the effective value
the alternating current is of the
order of one-tenth ampere. This thousand millionfold increase in current
variation, considerably greater than
required for the earlier one-way system, is effected by amplifiers in which
the vacuum tubes are coupled by condensers and resistances.
The tubes,
which operate at low energy levels,
are shielded against electrical,

satisfactorily

of
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PHOTO
ELECTRIC

CELLS

tube oscillator located at one end of
the line and delivering a frequency of
1275 cycles per second at a low power

so that the sounds produced appear to

This frequency is transmitted
over a separate pair of wires. At the
receiving end this frequency, through
vacuum tube means, controls the field
strength of the motor and thereby
holds its speed exactly proportional
In the same way,
to the frequency.
the speed of the motor at the transmitting end is controlled by a similar
vacuum tube circuit so that its speed
is also proportional to the frequency
of the same oscillator, and thus the
motors driving the scanning discs at
both ends of the lines are held in
synchronism. By using a frequency of
1275 cycles per second, the degree of
synchronization is held within sufficiently close limits to keep the picture
at the receiving end central within its
frame within a small fraction of the
picture width. Novel features of this
synchronizing system are the use of
mechanically damping couplings between the discs and the motor shafts
to improve the steadiness of the im-

with a small piston diaphragm.

level.

Two-way

television

is

essentially

the same in principle as the television demonstrated three years
ago. A beam of light from an arc
light is thrown by a scanning disc
on the speaker's face, and reflected
light is picked up by photoelectric
transmitted electrically
cells and
The incoming
to the distant end.
image is seen by means of the
and a neon
scanning
disc
lower
tube. A concealed microphone and
loudspeaker act as speech terminal
elements to complete the television-telephone system.

and

mechanical,

acoustical

interfer-

ence.

For the transmission of images between 463 West Street and 195 Broadway, the appropriate stages of the
amplifier system are coupled by special
transformers

to

telephone

cable

age,
for

cir-

with special distortion
correcting networks which are capable
of transmitting the extremely complex
current variations without distortion.
of distortion inherent in
other parts of the system are either
kept small by design or annulled by
means of correcting networks.

The amounts

An

indispensable part of a television

system is the means for holding several scanning discs accurately at the

For the two-way television,
a simplified and improved
synchronizing arrangement is used.
The discs at the receiving and. transmitting ends, which rotate at a speed

same

speed.

18 revolutions per second are
synchronized by means of a vacuum

of

Two

scanning discs, one for send(above), and one for receiving
(below), are required at each terBehind the upper edge of
minal.
the receiving disc is the watercooled neon tube used to form the
ing

television image.

In any system such as that described, the microphone is not capable
of distinguishing between the sounds

from

the local speaker or from a
speaker at the remote end of the circuit reproduced locally by the local
loudspeaker.
If the sounds from the
local loudspeaker should be impressed

upon the local microphone in sufficient
magnitude, "singing" would result, and
the system be no longer operable. To
prevent this the microphone and the
loudspeaker are installed in carefully
chosen positions and the inner surfaces
of the sound-proof booths are specially
treated to prevent as much as possible
the reflection of sounds from the walls
into the microphone.
Under these

to

Face Conversation

The acoustic portion of the two-way
television system is unusual in that -it
permits simultaneous two-way conversation without requiring either person to make any apparent use of telephone instruments. It is obviously desirable to ai'range the acoustic system
in this

Synchronizing Arrangement

"Howling" Avoided

and of an electrical phase shifter
framing the images.

Face

cuits equipped

emanate from the image itself. This
loudspeaker is of the moving coil type

way because

the ordinary tele-

phone instrument conceals part of the
face and would thus prevent the system from approximating to the conditions of ordinary face to face conversa-

The elimination of telephone instruments is accomplished by the use
of a microphone sensitive to remote
sounds and a loudspeaker concealed
near the television image at each station.
The microphone at one station
is connected through suitable vacuum
tube amplifiers and a telephone circuit
to the loudspeaker at the other station.
This permits conversation in one
direction while a similar connection
between the other microphone andloudspeaker permits conversation in
other
the
direction.
The persons
using the system then communicate as
if face to face and with no telephone
system apparently involved.
In order that the transmitted sounds
may be familiar and natural, distortion in the sound transmission system
has been reduced to a minimum. The
microphones are of the condenser type
used extensively in radio broadcasting
and sound picture recording. Being of
small size, they are readily concealed
near the television image in the most
advantageous position for picking up
tion.

The loudspeaker, also of
the voice.
small size but capable of reproducing
a broad frequency range, is likewise
concealed near the television image,

One

of the water-cooled neon tubes
used for the reception of television
images.
While in operation the
central rectangle
glows with a
pinkish light.

the attenuation of sounds
is
of about the same
magnitude as would be experienced if
the listener were say 10 or 12 feet
away but in the same room. This
acoustic illusion of distance is in harmony with the visual appearance of
the television image.
In addition to the television synchronizing, and acoustic circuits, others are
conditions,

transmitted

provided for signaling and monitoring
Matters are so arranged
purposes.
that an operator can see both the outgoing and incoming image, and by
means of movable lens and prism
systems can insure that the scanning
beam is properly directed to correspond to the height of the observer and
that the magnifying lens in front of the
receiving disc directs the image to the
observer's eyes.
Operating arrangements are made so

that the two parties to the conversa(Conclnded on page 26)
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Pathe Studio Fire
Loss of Ten Lives by Fire Which Started in Velvet Drop Curtain

WIDE

On a theatre stage
the law would have required the tire-

publicity has been given
in the daily press to the court

a theatre stage.

proceedings in New York,
dealing with the responsibility for the Pathe Sound Studio Are.
The fire occurred on December 10,
1929, ten persons losing their lives due

proofing of scenery, automatic vents
above to carry the smoke and flame
upward, thus retarding the lateral
spread of fire, and, most important of
If
all, automatic sprinkler protection.
this building had been equipped with a
standard system of automatic sprinklers it is believed that these ten lives
would not have been lost.

to suffocation.

The

occurred in a building of
construction
with
an
ample number of exists. A quantity of
motion picture film was stored in the
building, but this did not contribute in
fire

fire-resistive

any way

The Building

The priwas the ex-

to the loss of life.

mary cause

The Pathe Sound Studio

is

located

of the casualties
tremely rapid spread of fire in inflam-

on the southwest corner of Park Avenue at 134th Street, New York City.

mable scenery used

The building was known as The Manhattan Studios and sub-leased by that
concern to Pathe Sound Studios, Inc.,

in connection with
the production.
This building presented all the fire hazards typical of

for use in making sound motion picThe studio was
ture productions.
equipped with the usual paraphernalia
for such work.

The building has a 20-ft. wide mezzanine floor on three sides. The building covers 11,250 square feet and has
brick walls and concrete floors with
wood surface in part partitions consist principally of wood and composition board on wood framing, except
offices on the balcony and rewinding
room, which were enclosed in fire re;

sistive partitions.

The contents of the ground .floor
included film cutting room, projection
booth, screening room, stage, props,
flood lights, scenery, sound recording
equipment, spot lights, stage settings,
curtains and draperies, and sound
deadening materials as used in modern
sound studios.

The dressing rooms were on the
mezzanine

Escape

'

SOUND RECORDING
ROOM

~-zx\T

"ToAlleyfbowrV

J*-(Down)

Escape

Escape

ALLEY
134™

floor,

which extended along

the north wall of the building. There
were two rows of such rooms, with a
The corridor was
corridor between.
about 5 feet wide, one end leading to
a stairway exit from the mezzanine
The other end of
to the main floor.
the corridor led to a fire escape from
the west wall of the building. There
were several business offices on the
mezzanine floor, also a projection
booth and screening room on the mezzanine on the south side of the building.
From the stage floor to the ceilThe
ing was approximately 33 feet.
ceiling was covered with sound deadening material with no air chamber
between this and the roof. The film
storage vault was located in the base-

ment.

Exits

ST

,EXIT

Bodies

EXIT

.

found,
here

An ample number

of exits is

shown

by the accompanying diagram. Every
exit was equipped with an illuminated
exit sign. It seems quite evident that
these exits were not known or thought
of by the majority of those at work
in

the studio,

as the

main entrance

by the majorThis main entrance
the corner of Park
Avenue and East 134th Street. At
this point there were two large doors
opening outward however, these doors
were not in general use and a draft
and sound partition was erected
around a third door, also opening outward. A single door, opening inward
and provided with a door check was

was the one resorted

to

for escape.
was located at

ity
:

i

,Black Velvet Curtain
Fire Originated.

(Jwhere

STUDIO
stage:

;

PROPERTY
ROOM
EXIT,
')

U£_
,

ALL.E.Y

Above:
Below:

Mezzanine floor, Pathe Sound Studio.
Ground floor, Pathe" Sound Studio.
1

located in the partitioning. It was neccessary to pass through the doorwav
in
the partitioning first and then
through the second doorway before
gaining exit to the street from the
studio floor.
the balcony it

To reach this
was necessary

exit
to

from

descend
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the open five feet wide stairs, which
had a platform with a right-angled
bend at the studio floor level, then
across the studio floor a distance of approximately 15 feet before reaching
the door in the partitioning. It was on
the platform at the foot of the stairs
leading from the balcony toward this
exit that the bodies of those who lost
their lives were found.

Fire Protection

The fire protection within the building consisted mainly of four two-inch
standpipes, one near each corner of
the building, supplied with water from
city main connection only. Each standpipe had one outlet on the first floor
and on the mezzanine, with 25 feet of
two-inch hose attached. A number of
hand extinguishers were distributed
throughout the building.
Story of the Fire
On the morning of the fire there
were 35 girls in the building, 12 members of an orchestra, three male
actors and approximately 70 employees,
including 34 electricians who were on
the set and eight men in the property
department. The girls in the dancing
chorus of the "Black and White Revue," which was being filmed at the
time, were in flimsy costume.
At approximately 9 :38 a. m. fire
started in a velvet drop curtain. (See
diagram.)
There are several causes

which the

to

can be attributed,

fire

among them being a
titiously

thrown

cigarette surrep-

into

a

in

fold

the

an unknown
electrical defect, or a fragment of
carbon from an arc lamp.
Another
probable cause could have been an
electric curling iron which might have
been used and the current left on. The
black

velvet

was

curtain,

noticed in this curtain
about "waist high" from the stage.
This velvet drop curtain had been
rented two days before the fire and
placed in position the day previous.

fire

An

first

unsuccessful attempt

to tear the curtain

and

from

to extinguish the fire

was made

its

supports

by the use

of a stream from the building standpipe system. The fire quickly spread
to the other draperies and the inflam-

TWO-WAY TELEVISION
(Concluded from page 24)
taking their positions in the
booths, do not see or hear each other
until adjustments are made, whereupon
the operators expose the images and
connect the talking circuits simultaneously. The experimental service is
tion, after

arranged

The two

on

an

appointment

basis.

parties to the conversation,
having arranged with attendants at the
two stations for their time, proceed to

mable scenery within the studio, and
was soon beyond control. A delay of
perhaps three to five minutes in summoning the fire department was caused
in this attempt to extinguish the blaze.

One

of

the employees,

however, ran

from the building and sounded the
alarm at a box immediately in front

Upon the arrival of
the fire department the interior of the
building was a mass of flames and
their attention was largely occupied
with the rescue of those persons still
within. A second alarm was immediately sounded, followed • by a third
and then a fourth, which brought a
large array of fire-fighting equipment
to the scene.
of the building.

Loss of Life

Ten lives were lost in the fire, four
of them girls belonging to the dancing
chorus. Of the six men who lost their
lives, three were electricians, one a
property man, one a bookkeeper, and
one a make-up man. About 20 other
persons were injured in the fire, most
of whose injuries were slight.
Many of the girls were in flimsy
attire and still in their dressing rooms
on the balcony on the north side of
the building.
Others apparently attempted to reach the dressing rooms
order to save their clothing and
other personal belongings. The spread
of the fire was so rapid that the available exit on the mezzanine floor was
ignored by these transient employees
in their rush for the only exit with
which they were familiar, this exit
being the main one at the front of
the building through which they had
entered a short time before. Others,
in different portions of the balcony,
unable to reach the stairs, were rescued through window openings. The
men killed presumably perished in
attempts to rescue the girls. All of
the bodies were found near the foot
of the stairs leading to the balcony
dressing rooms.
The report of the
medical examiner indicates that the
deaths were caused by suffocation from
the inhalation of carbon monoxide,
such gas being formed by the incomplete combustion of any carbonaceous

in

material.

There

is

no evidence of any

fire drill

the respective booths, where they are
ushered into chairs in position before
the photoelectric cells and instructed
as to the operation of the system. Immediately the attendant closes the
booth door; the operators make the
necessary adjustments and the simultaneous sight and sound communication is carried on until, upon the
parties leaving their chairs, the connections are interrupted.
The present demonstration by Bell
Telephone Laboratories, of simulta;

discipline which might have resulted
in the use of other available exits.

An

of the PathS Sound
states that since the
fire he has interrogated most of the
people who were in the building at
the time of the fire, and it is his belief that nine of the persons who lost
their lives were either at one time out
of the building or were in a zone of
safety and could have gotten out had
they not returned.
official

Studios,

Inc.,

Motion Picture Film
At the time

of the fire there

were

369 reels of nitrocellulose motion picture film in the building; of these 209
were in a vault in the basement. It
is definitely established that 11 reels
of motion picture film were burned in
the fire, although in no way was this
film a contributory cause to the spreading of the fire, and the indications are
that the entire interior of the building
was in flames before the 11 reels of
film took fire.
There were eight reels
of film in the balcony projection booth
which burned, and three reels of film
in the camera darkroom.
The films
in the cutting rooms and in the vault
did not ignite and were uninjured except by water.

Property Loss
The building

itself is not severely
Practically all windows and
the doors at the exits were broken.
Partitions and ceiling and wall finish
were destroyed or damaged, and some
of the gypsum block fireproofing was
knocked from the columns, but apparently none of the structural steel was

damaged.

affected.

There

is

no evidence to indicate that

was an

exceptionally hot fire,
but rather that the temperatures
reached were comparable with that or!
burning wood. The duration of the
fire was about
two hours it was
under control in one hour according to
this

;

fire

department records.

The

loss of contents and equipment
of the building is practically total.

The foregoing report is from the
data furnished by the New York Board
of Fire Underwriters, and published
by the National Fire Protection Association.

neous two-way television and speech,
shows some of the results obtained
from our continued work in the field
of television.
At the time of the
initial demonstration of television by
the American Telephone & Telegraph

Company in April, 1927, it was stated
that we would continue our work on
television.

Partial

work were shown

results

of

this

in the demonstration

of out-of-door television in 1928
of color television in June, 1929.

and
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WA K
YITROHM FADER§
II

For Accurate Volume Control of Disc
and Film Track Reproduction

View of Vitrohm Fader

Show
Component Parts

Disassembled to

»wvr
e<»

«<l

© ©

Ward Leonard Vitrohm Faders

offer

many

features

and advantages.

Engineering details and prices will be supplied on application.

WARD LEONARD

ELECTRIC CO.

MOUNT VERNON.N.Y.
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SOCIETY OF MOTION PICTURE ENGINEERS
Growth and importance

the Society of Motion
Picture Engineers in the industry is indicated in the
membership
has been increased by 313
fact that the
Latest figures show
new members in the last year.
that the society now has a total of 611 members,
and 25 applications are now pending action.
The growth is regarded by the industry as a recognition of the value and service of the society to the
motion-picture industry.
The large increase in membership does not represent a mushroom growth, it is
pointed out, since all applicants are thoroughly examined as to their eligibility for membership, and each
applicant must meet the membership requirement.
The Pacific Coast Section shows a total of 74
members.
The London Section which was organized
last year has increased during the year to 90 members, and is very active, holding meetings regularly
once a month during the winter season.
Recently a
New York Section was formed.
of

PRIVATE APPROVAL OF SOUND PICTURES
Jr., president of the Havana
Railway, is the latest of a number who
have made negotiations for Mellaphone sound-on-film
equipment.
Mr. Steinhart already has Mellaphone
turntables in his private auditorium where the
elite
of Cuba gather during the evenings.
Their expression of enthusiasm over the success of sound pictures has inspired the installation of this additional
equipment.
Among the guests who have commented
so favorably on this private demonstration are Cuba's
leading exchange managers and foremost exhibitors.

Mr. Crank Steinhart,

Electric

architect and owner consult experts in the varidepartments connected with the construction and
equipping of the projection room.
The Projection
Advisory
Council,
however,
will
see
that
this
pamphlet on the "Fundamentals of Projection Room
Planning" is placed in the hands of architects and
owners as soon as plans are filed.
That is the time
consider the fundamentals, and not when the
to
completion.
theatre is approaching
the
ous

MOTION

PICTURES VALUABLE IN
TIME-STUDY WORK

INDUSTRIAL

The use of motion pictures in modern time-study
work in the industrial field has attracted widespread
attention as a result of more than a year's experiments along these lines conducted by Allen Jennings,
well-known time-study expert, of Cleveland, Ohio.
At a recent meeting of the Chicago chapter of the
Society of Industrial Engineers, Mr. Jennings gave
an interesting demonstration of his work in this field.
Mr. Jennings secures time registration of his movies
by means of numerical figures imprinted on the movie
film, when exposed, through the medium of a simple
but ingenious device easily included in a Filmo 70
Camera.
The industrial engineer can catch motion pictures of
any factory operation by this method and study it at
leisure.
The pictures can be used to show approved
operating methods to new workers for their instruction or may be used as a basis of study to improve
faulty methods.

A
A VISION

OF THE FUTURE

David Sarnoff, president of the Radio Corporation
America, predicts that the talking motion picture
the future, possessing the four elements of sound,
color, motion and perspective, will bring a totally
new form of entertainment not only into the theatre,
but also into the home.
"I have not been worried," Mr. Sarnoff said, "by
the fact that two or three organizations have control
of the theatres of this country, because there are
only 20,000 theatres in the United States, of which
10,000 are first rate houses and the other 10,000
second and third rate houses.
Potentially there are
26,000,000 theatres in this country awaiting development.
Every home can ultimately become a theatre
of

FELT IN THE MAKING

of

The Western Pelt Company, 4029 Ogden Avenue,
Chicago, has issued an attractive booklet which contains a history of felt making, ancient and modern.

A
WILDING STARTS RECORDING
A

DIVISION

recording division, to be devoted exclusively to the production of electrically transcribed
radio programs for commercial broadcasting, has been
established by the Wilding Picture Productions, Inc.,
Detroit, pioneer producers of sound and silent motion
pictures for
commercial and educational purposes.
Mr. N. E. Wilding, president and general manager,
assisted by his staff of sound technicians, has installed recording apparatus of the most highly developed
type
and has built specially constructed
sound stages for this new division's recording needs.
More than a year's time was spent in the planning
and construction of these sound stages and the installation of the recording equipment.
radio

RCA
As

an

executives

PH0T0PH0NE APPOINTMENTS

itself."

ENGINEERS TRAVELED 360,000 MILES

ERPI

Electrical Research Products service engineers, inspecting regularly more than 3,500 theatres in the
United States that have installed the Western Electric
Sound System, traveled more than 360,000 miles by
rail,
motor and airplane in January.
The average
for each engineer was 278 miles per week.
Inspection calls made upon theatres in the United States
totaled 10,969 during the month.

aftermath
between
conference
of
the
and field representatives of RCA Photo-

held recently at the home office in New
York City, Sydney E. Abel, general sales manager,
announced a number of promotions.
George H. Wiley, who recently became identified
with the RCA Photophone selling organization and
who is one of the best known men in the industry,
was appointed district manager in charge of the
Northern New York district, with headquarters in

H. L. Pettey, commercial representative for the
corporation for the past several months, was appointed district manager of Michigan, with headquarters in Detroit.
A.
Johnson,
R.
commercial
representative
in
Minneapolis, was appointed district manager of the
Chicago territory, with headquarters in that city.
Mr. Johnson succeeds W. I. Brown, who becomes a
Southern

The American Projection

Society, California Chapler
has raised the sail on Vol. 1, Number 1, of
monthly periodical which carries the unmistakable

No.
a

7,

"The

name
the
are:

Loudspeaker."

editor,
and W. R.
associate editors.

Bacon,

Sidney

Wallace

Hermance
The

C.

and

officers

representative

for

Northern

Illinois

and

Wisconsin.

A
PROJECTION ADVISORY COUNCIL
Committee on Projection Room Planning:

The

work of this Committee will be to have a pamphlet
prepared on the "Fundamentals of Projection Room
Planning."
These fundamentals are size, location,
ventilation,
freedom from drafts, general working
conditions, toilet facilities, etc.
Only those matters
will be considered which the owner and architect
should allow for when the plans of the theatre are
For more exact technical information
rtill on paper.
the Projection Advisory Council will recommend that

Laboratory experiments of Q. R. S.-DeVry Corporation on talking motion-picture equipment, conducted since last Fall, have just resulted in the
perfection of the DeVry Industrial Cinetone, according to announcement by T. M. Pletcher, president.
Large, brilliant pictures are possible at 60 feet
record
discs
and are synchronized with
16-inch
which are supplied with a modern amplifier and
dynamic speaker unit.
New and rich fields for the use of this talking
movie equipment are to be found, Mr. Pletcher
stated, in surgery where the most minute and skillful operations are required and where the limits of
an operating room will admit, only a limited number
from a hospital staff; also in laboratories where scientific investigations are being made; scenes in factory management and production; industrial plants
and many other realms of modern life.
"The inestimable good of having talking motionpicture equipment with which to portray surgical
operations for students of medicine and surgery can
be readily recognized," said Mr. Pletcher. "On the
other hand, actual talking motion pictures taken in
the field of industry and accurately presented to laymen as well as to engineering groups have a value
that cannot be measured in dollars and cents.

A
CONVENIENT PHOTOCELL DATA
that has been said regarding the reof photocells as applied to all
purposes, there has been a distinct absence of practical working data for those experimentthis art.
In fact, most experially inclined in
menters have feared to engage in photoelectric work
because of the deep mystery surrounding the subject.
It is with the object of clarifying the general
atmosphere with regard to photoelectric effects and
photocells, therefore, that the Jenkins Television Corporation of Jersey City, N. J., has prepared a handy
data book entitled "Photo Cells," with D. E. ReThis book, in loose-leaf form,
plogle as its author.
contains data, curves, circuits, constants and other

Desnite

markable

manner

all

possibilities

of

A copy
details required by the worker in this field.
may be obtained at the cost price of 25 cents by
addressing that organization direct.

Crowley

is

Rodney

T.

Chapter 7
Kenton, vice-

treasurer.
for

"The

Philo

T.

Farnsworth,

director

of

research

Burton, president; J. B.
H. Koskoff, secretary; and A. Feinstein,
We predict smooth seas and kindly winds
Loudspeaker."

SOUND PHENOMENA INVESTIGATION
In the annual report for 1929, of the Bureau of
Department of Commerce,
Standards.
Washington.
Director George K. Burgess has the following to say
about "sound" research, for which the department
has an annual appropriation amounting to $11,469.00:
"The demands upon the new reverberation chamber
for measuring the sound absorption of materials used
finish
of
auditoriums are already
in the interior
greater than can be promptly met.
One reason for
this is the development of the talking picture, which
has suddenly directed attention to the acoustic quality
of existing theatres which had been built with no
consideration
this
point.
of
A large number of
measurements have been made to develop a lime
plaster that shall be a good absorber of sound.
These
experiments have given promising results but are not
Panels of stud and steel construction
yet completed.
have been tested for their soundproof character.
The

of

San Francisco, Calif., is
Television Laboratories, 202

of

The laboratories expect to
Green street, that city.
have equipment ready for sale in the near future.

RCA PHOTOPHONE EXPANDS

of

president; D.

Buffalo.

A
INDUSTRIAL MOVIES

TELEVISION ON PACIFIC COAST

WORLD PREMIERE

phone, Inc.,

special

IN

JANUARY

soundproofing of airplane cabins has been studied and
flight
tests
have been made with the cooperation
of the Navy Department and of the Army Air Corps."
With reference to an investigation into materials
for tuning-forks, the report says:
"The behavior of tuning-forks made of materials
other than steel has been studied to find some material
which will produce a fork free from certain errors
inherent in steel, especially the effect of amplitude
of vibration upon frequency.
Incidentally, it has been
necessary to study somewhat extensively the effect
of the character of the mounting upon the period of
a tuning-fork."

Lew Kaplan, RCA Photophone installation engineer,
home from a stay of nine months in the Philippine
Islands, China and the Straits Settlements, installed
the first sound reproducing equipment heard in the
Philippines at the Radio theatre last July and since
that beginning has seen the new medium of motionpicture entertainment, take a firm grasp upon the
He remained
people of the Far Eastern countries.
in New York only a few days prior to his departure
Within a short time twenty-three
for Mexico City.

RCA Photophone

sound reproducing installations will
have been made in the Philippines by the Radio Corporation of the Philippines, most of which will be
operated by native technicians who were developed to
a point of proficiency by Mr. Kaplan.
There are two RCA Photophone installations in
Shanghai, one in Singapore in the beautiful new Victoria theatre which forms a part of the city hall in
While other equipments are
the latter metropolis.
to be installed in the Malay Peninsula in the near
the Far East to San Franroute
from
En
future.
cisco Mr. Kaplan stopped in Honolulu for several days
the
RCA Photophone sound inwhere he inspected
stallations in that and other cities on the Hawaiian
Islands.
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complete production laboratory

is

devoted to the

development of transformers and other items for general production

— as well

as

sample transformers for

manufacturers' requirements and special transformers for various purposes. Factory testing, service

drafting are controlled

An

and

by the production laboratory.

elaborately equipped research laboratory

is

main-

tained as an individual department totally independent of the production laboratory. In the field of inde-

pendent research Thordarson
is

is

Not only

far famed.

the research laboratory abreast of the trends in radio

engineering, but

is

recognized in transformer circles

as outstanding in

its

leadership.

THORDARSON
fl

H

^*

Transformer Specialists Since 1895

Jl

^1

THORDARSON ELECTRIC MANUFACTURING
Huron, Kingsbury and Larabee Streets, Chicago,
o<iS

CO.

111.

nmSo
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IMPERFORATE SOUND PICTURE SCREEN

NEW PICKUP ANNOUNCED.

trend toward colored film projection draws
renewed attention to the Edelman imperforate sound
manufactured
by the Potter Company of North
screen
This is a screen that really and litChicago, 111.
erally talks because the entire screen surface serves
as a sound emitting diaphragm operated by condenser
speaker electrodes held adjacent thereto.
The new sound screen is in effect a combined
sound reproducer and picture projection screen and
may be had in any desired size ranging from the portschool type to full stage "grandeur" dimenable,
sions.
A small portable model may be operated from
a standard amplifier output provided with matching
transformer and polarizer unit to actuate the conThese condenser speakers are of the
denser speakers.
improved duo-lateral flexible diaphragm type, whereby
the screen itself serves as one electrode and diaVery efficient projection of sound and light
phragm.
All of the projected sound is utilized for
is had.
coverage.
audience
The extraordinary audience coverage is secured because of the straight wave-front sound projection
direct from the combined sound screen, and permits
good reception in auditoriums not originally intended
for sound-picture exhibitions.

Company of Chicago is announcing a new pickup; the CG-3 (without volume
control), and the CG-4 winch has a volume control

The

The

L.

S.

Gordon

mounted in the base of the tone arm.
This new pickup has, as salient features,

the reduction of weight on the needle to four ounces, while
keeping the actual pickup head weight high
enough to insure that the iik.ua or the head will
still

effective

picture demands absolute film control on the
part of the operator. It is absolutely essential that
such control can be attained only through the use of
a dependable and accurate indicator for film speed.
It is significant that a projectionist, fully appre-

the

need for such a device and the technical
must be overcome in its making,
should design and perfect a film speed indicator at a
ciating the

that

difficulties

that pre-destines it to universal installation.
the case with the Strong film speed indicator,
perfected for distribution through the National Theatre
Supply Company, by the Essannay

price

Such

is

recently

Electric Manufacturing Co., well

known as the makers

of the Strong change-over device.

ASBESTOS

PAINT FORM

IN

Technical Products Co., 2308 Main St., Pittsburgh
(15), Pa., manufacturers of the well-known product
Insa-Lute cement (liquid porcelain) announce their
newest offering Color-Bestos (asbestos in paint form)
to

HEAVY DUTY RHEOSTATS AND POTENTIOMETERS

or

all

fields

lating

paint.

industries

requiring

This material

a fireproof insu-

may be had

a num-

in

One of

ber of attractive colors as well as white.
the most desirable features is that it may be
or brushed.
Like Insa-Lute, Color-Bestos
scrubbed or washed thus making it sanitary

To meet the exacting requirements

of the talking
other photo sound reproducing systems,
and to provide an added degree of perfection in the
power control of many other circuits and systems to
which the wire-wound variable resistor is adapted, the
DeJur-Amsco Corporation, Broome and Lafayette Sts.,
New York City, have introduced a new line of heavy
They have made
duty rheostats and potentiometers.
several types to provide for the various requirements
in this new field.

and

movies

than a film speed indicator.
The
synchronization of music or speech through

essential

vitally

as

fireproof,

oilproof,

acid-proof

and

sprayed
can be
as

well

a

good insuold custom of

On furnaces it replaces the
using asbestos to cover the furnace and furnace pipes,
thus allowing the furnace to be washed or cleaned

lator.

the same as the other furniture in your home.
also

A

to

In

BAGSHAW NEEDLES

used for decorating

ment

the

walls as it

wall board,

celotex,

plaster,

electrical

field

there

It is

adheres

readily

etc.
is

often

a

require-

for a colored assembling or insulating cement.

The Brilliantone Steel Needle Company of America,
Inc., 370 Seventh Avenue, New York,
Dynamatone needles for electrical sound

pickups.

many

product

This

is

giving

is

good

marketing

records
service

and
in

A NEW SENSITIVE RELAY

installations.

This reovercome due to needle vibration.
sults in extreme fidelity of reproduction and at the
same time minimizing wear on the record, it is said.
The tone arm is so constructed that the head may
be raised through a convenient arc to facilitate the
changing of the needle.
Due consideration has been
given to ruggedness of construction which is added
assurance that neither the pickup head nor the arm
will become
damaged through shipment by carton
or mounted in a phonograph cabinet.
Smooth action
of the head as it operates across the record is asnot be

B & H

PHOTOMETER

H

photometer, said by its manufacturers,
The B &
the Bell & Howell Company, Chicago, to "mark the
greatest forward advance in exposure meters yet witnessed in the whole era of photography," is announced for distribution May 1.
Movie makers everywhere will welcome this instrument m.u its elimination of guesswork in determining
While experience sometimes develops a cerexposures.
tain ability to guess the correct diaphragm setting,
most amateurs are in despair when it comes to determining exposure by this "hit or miss" method.
This new pocket exposure meter will make possible
instantaneous readings of almost infallible accuracy.
The operator can now be sure of correct exposure on
every shot.

A new

relay for use in conjunction with
photoelectric cells has been perfected recently by the

G-M

sensitive

Laboratories,

received this

meets a

new

long-felt

Inc.,

of

Chicago.

Engineers have
they find it
of 'photo-

relay very favorably as

want

in

the

conversion

reactions into electrical impulses, thus
mitting the operation of auxiliary apparatus.

electric

G-M

sensitive

embodies

a

very

relay

is

efficient

complete
one-stage

in

itself,

amplifier

peras

it

using

sured by a ball-bearing rest at the swivel.
Its appearance is such as will closely harmonize
with the fittings found in such combinations and due
consideration has been given to a design which will
eliminate any waste cabinet space due to bulky tone
arm construction. The volume control in the CG-4 is
conveniently located in the lower section of the base
where it may be easily reached with the tone arm
The pickup is so designed that
in any position.
an automatic stop trip pin may be easily attached
if

desired.

AMPLION CONSTANT IMPEDANCE FADER
The

new Amplion constant impedance fader has
been designed to fulfill the requirements of the
fader
system
met in talking picture reproduction.
Its construction is such that in regulating the volume
of sound delivered to the power amplifier, no alteration takes place in the frequency characteristics delivered from the pickup to the primary of the input
transformer.
The fader maintains a constant impedance regardless of variation of volume.
Through its
use, the ideal impedance is maintained throughout the
entire range, thus preserving over the entire volume
range the proper impedance for ideal definition of
both orchestra and voice.
Its operation is smooth
Its installation has cured the sound
and accurate.
trouble of several theatres which had good amplifiers
but were causing distortion due to the employment
of variable impedance faders.

H

photometer is so sensitive that a perThe B &
son's face, for example, can be exposed for the parDark areas and shadows can
ticular effect desired.
achieveunprecedented
specifically
an
be exposed

—

ment.

FILM SPEED

INDICATOR

Among the projection room necessities ushered in
through the adoption of sound pictures, none is more

TJX-199 type tube, which makes possible
to as minute a change in light intensity
.005 of a lumen.
G-M sensitive relay can be put to a multiplicity
of uses, in conjunction with photoelectric cells, some
of them being: the counting of moving objects, grading of materials according to color, inspection and
testing of new and finished products, and smoke constandard

sensitivity

as

trol,

and

laboratory.

it

has

many

applications

in

the

research

Page
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The First and Only

FLAMEPROOF SCREEN
that embodies every feature of perfection

and
.'.

1.

lacks nothing !

WEIGH THESE FEATURES CAREFULLY:

FLAMEPROOF

4.

A

Will Not Even Smoulder When
Blow Torch Is Directly Applied.

2.

COATING

5.

ACOUSTICS
REFLECTABILITY
Designed For Either High or Low
Intensity Projection.
No eye Strain
or False Prospectus at Any Angle.

dition.

WASHABLE

6.

Very Construction Simplifies This
Factor Without Danger to the Screen.

PRICED RIGHT
Despite Its Superiority, the Price
Exceedingly Attractive, Compare!!

Its

Prompt delivery assured, whether a custom designed or standard
required.

State your requirements,

we

.-..

Meets Every Talker Requirement.
Although Not Perforated, Metallic or
Sound Absorbant

Cannot Chip, Curl or Crack Under
Any Atmospheric or Unusual Con-

3.

!

will cheerfully cooperate.

Is

size screen is

Sample upon

request.

HEWES-GOTHAM
2 in 1

FILM CEMENT

— FLAMEPROOF —
For

all

either
to 70

film

made

sound or

of celluloid,

silent,

TUMCBMgjjS
!Uiisri»M8SL

It

Has Never Failed

520 W. 47th

to

Meet Every

Requirement Placed on a Perfect
Cement.

St.,

St.,

CITY

CO.

New York

City.

Gentlemen:
I

me

PASSED BY FIRE UNDERWRITERS IN 5 STATES

NEW YORK

HEWES-GOTHAM

16 M.M.

M.M.

520 West 47th

CO.

am

interested in (check which)

FLAMEPROOF SCREEN
FLAMEPROOF FILM CEMENT
With no obligation on my part,
a sample.

Name
Address

*Employed by
Position

(This information

is

required)

kindly send

31
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A NEW

POWER

LEVEL INDICATOR
For measuring and monitoring power
level in all kinds of voice transmission
and recording circuits

RANGE

-10

DB

to

+36 DB

Engineers and Technicians: Bulletin
"E-1Q0-P" gives a complete description
Send for your copy today

Price $60.00

maintenance of the proper power level
THE
in
parts of a system
facilitated by the
all

shooting" on sudden surges. The "multiplier"
is an L-type resistance network which serves
to extend the range of the meter and to
maintain the input resistance constant for all

is

use of a power level indicator. The Type 586
Power Level Indicator is especially valuable

because of

its

portability,

low

cost,

and for all frequencies to at least
7000 cycles.
Although the instrument is calibrated for
500-ohm lines it may be used with lines of
other impedance without difficulty.

high

settings

accuracy, and freedom from frequency errors.
It requires no batteries.
The meter is a copper-oxide-rectifier voltmeter, properly damped to minimize " over<r*o

GENERAL RADIO COMPANY
CAMBRIDGE

A,

MASSACHUSETTS

THE

GEARLESS
RECORDING MACHINE
for Synchronized
Talking Pictures
The Gearless

is an entirely new and advanced type of
recording machine. The absence of disturbing gears, the
solid construction of the entire apparatus, and the incorporation of a simple but effective mechanical filter preclude the possibility of the slightest vibration.
The stroboscope test shows the speed fluctuation to be
less than one-fourth of one percent, which is far less
than the ear can detect, and certainly far less than is
found in other machines.
The Gearless may operate at either 33 1-3 or 78 R. P. M.
The machine also possesses a specially designed starting
spiral device, a high grade microscope, vacuum nozzle,

and

scale.

The Gearless

is also equipped with the most modern
type of recording head, transmitting and amplifying
systems.
Experts to advise and instruct in the manipulation of
the apparatus, if desired.

MANUFACTURED BY

ANTHONY

PAPINI, Leonia, N.

J.
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All Racon Horns
and Racon Units
are fully protected by patents.

Products are leaders in the industry
NUMBER
MENT.

WHERE

5325

IS

RACON'S LATEST DEVELOP-

THIS HORN IS ESPECIALLY ADAPTED
THERE'S INADEQUATE SPACE BETWEEN

SCREEN AND WALL.

Amplifies as perfectly as the parent horn, No. 4320, on both speech
and music.
Yes, you'll find the same full, rich tones of musical reproduction
and the same clearness and distinctiveness of speech that is only
possible with Racon Horns and Units.
Patented non-vibratory, non-porous material and construction, plus
light weight, which makes for perfect results and maximum convenience.
These outstanding features of Racon products have made imitation
and competition impossible.
Protect yourself against patent infringement
suits by using Racon Horns and Racon Units, as
these are fully protected by patents.
Column slightly less than 10 feet.
Depth SO inches. Bell 30x40 inches.
Weight 30 pounds.

Air

Our Latest Catalog

RACON ELECTRIC
Specialists in Acoustic

FACTORIES:

18 to 24

is

Yours Upon the Asking

CO., Inc.

Chambers

WASHINGTON PLACE, NEW YORK

Slough. Bucks. England, and
3 Mutual St., Toronto, Can.

Racon Giant Electro-Dynamic Type Horn Unit

MEETING THE NEEDS OF A NEW INDUSTRY

DeTuR-ffMsco
Power Rheostats and Potentiometers
In the talking movies and other photosound reproducing systems, the
blare of a powerful orchestra responds to a faint flicker of light. The
photoacoustic engineer appreciates that the design of apparatus to
control consistently and unvaryingly the currents in the modulated
light

and associated

circuits is a contribution to the

the science.

De-Jur Amsco power rheostats and potentiometers are engineered, mechanically and
electrically, to fill the exacting requirements
of this

Our

standard

types

new

field.

Write us what you require. Our engineers are
ready to assist you in the development of
special items to fit your individual needs.

are designed for panel

mounting,

and

with

ventilated shields for
exposed positions. De
signed as rheostats or
potentiometers.

PeTuR-ff MscoCoRP.
Broome

&

Fairbanks Building,
Lafayette Sts., New York City

development

of
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Without A Doubt
The Most Complete Line of
Condensers & Resistors
Filter Blocks

Pyrohm Heavy Duty

Buffer Blocks
Socket Power

Edison Base Pyrohms

Tapped Pyrohms
Wire Wound Units

High Voltage

Grid Suppressors
Center-Tapped Units
Non-inductive Lavite
"Grid Leaks

Transmitting
Bypass
"A M Power
Bakelite

Moulded Mica

Resistoformer Kits

Condenser

Resistor

Interference Filters

B Dry

Electrolytic

Mountings

Condensers

A Complete Catalog

and detailed
illustrations
with
descriptions may be obtained free

of charge on request.

The Aerovox Research Worker

But
before buying those new lamps, so essential to the
proper projection of talking pictures today, consult
the man in your organization best informed on
your projectionist. He's sure
efficient equipment
to

STRONG

a free monthly publication that
keep you abreast of the latest

is

will

developments in radio. Your name
will be put on the mailing list free
of charge on request.

AEROVOX WIRELESS
82 Washington

Street, Brooklyn,

—

recommend

Automatic Reflector Arc Lamps
For Sale by
Trustworthy Independent Supply Dealers Everywhere

CORP.

N.

THE STRONG ELECTRIC CORP.
2501 Lagrange

PRODUCTS THAT ENDURE

G OLD E
Offers an Unequaled, Inexpensive, Simple, Effective
Way to Run Sound and Silent Film of All Types

Export

Office

Toledo, Ohio

St.

—44 Whitehall

St.,

New York

City, N. Y.

4&

Together
No

Prisms.
No Bifocals. No Fuzz. No Dimness. One
lens (your house lens).
One Golde Unilens Mount. One
Golde Centering Aperture. That's all. No chance of quick
replacement.
Price less than your wife's best hat.

The GoldE

UNILENS
METHOD
USE YOUR PRESENT LENS.

Install a GoldE Unilens Mount and CenPut in the lens you now own. Installation completed in
without cutting front plate nor removing doors.
Then run
sound and silent
and get complete screen coverage with perfect alignment.

tering

Aperture.

twenty

minutes

Mm

TOUCH TWO LEVERS THAT'S ALL.

A touch with one hand on two
little levers makes the shift.
It can be made so quickly that both Vitaphone
and Movietone film may be run on the same reel and the audience never know
the difference.
No cumbersome machinery. No sleight of hands tricks to learn.
A delight to the projectionist for its simplicity; to the owner for its small cost.
NOTHING LOST. The largest titles are not cut into. The action of
present film is entirely shown.
As the films madd to the new S. M. P. E.
are released, they will exactly fit the Unilens Method, for it is
scaled to them.
Your equipment cannot grow obsolete. Full information on
request.
Write at once.
markings

Golde Mfg.

Co.,

2013 Le Moyne

Chicago,

St.,

111.

Sold Through National Theatre Supply Company

RESISTORS

&

POWEROHMS

INTERNATIONAL RESISTANCE CO.
2006 Chestnut Street.

Philadelphia,

Pa.
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SOUND SERVICE
Jenkins & Adair, Inc., with a background of six years'
experience in the design and development of precision
sound frequency equipment, is prepared to furnish the
following service to sound recorders, manufacturers of
sound apparatus and experimenters.
Design, development and manufacture of accessories
and essentials to recording sound on wax, metal or film.
Design or manufacture of special transformers and
filter components to meet specific requirements.
Engineering service for recording companies and manufacturers of sound equipment.
Testing service for manufacturers of sound equipment
and recording devices.

Send for our

Bulletins.

THERE'S A

$Mper

Ohm
Wire Wound

JENKINS

& ADAIR,

Resistance Unit

INC.

Engineers

CHICAGO, U.S.A.
JENKADAIR 3333 Belmont

Cable Address

Ave.

for

Every Purpose

British Offices: 76 Old Hall St., Liverpool, Eng.
40 Buckingham Gate, Westminster, London, Eng.

French

16 Rue de Chateaudun, Asnieres, France.

Office:

Engineers in the sound picture
field, as in almost every branch
of the electrical industry, are

choosing SUPER-OHM

RE-

SISTORS

CONTRACT

-a
Quality

53ul£

WORK
MACHINERY

SPECIAL

PROBLEMS SOLVED

A

large organization financially responsible; rated, AAA1; over 40,000 square feet
floor
space; employes 450 men, well
equipped and well qualified desire additional light type manufacturing work.
We are interested in securing any good
proposition in building any mechanical
invention. Will finance suitable proposition.

The Eisler Electric Corporation also
manufactures a complete line of equipment employed in the making of Television Tubes, Radio Tubes and all other
types of Lamps and Tubes.

to meet their specifications for units of closer tolerances. In addition to being

extremely accurate and having
a low temperature coefficient,
their distributed capacity and
inductance have proved to be
practically negligible.

SUPER-OHM resistors are
manufactured in values ranging from .25 of an ohm to
5,000,000 ohms with a tolerplus or minus
ance of only 1
the rated value. There is a
SUPER-OHM type to meet
every requirement. Write your
specifications to our Engineer-

%

ing

Dept.

Samples

will be

shipped within 24 hours.

Superior Resistor Corp.
Estimates cheerfully submitted

Eisler

Electric

Corporation

Successors to the Eisler Engineering Co., Inc.

Radio Tube Machinery Manufacturers
764 South Thirteenth St., Newark, N. J.

334 Badger Ave.
Newark, N.

J.
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Tell Us!

•

circulation of Projection Engineering has grown
with amazing rapidity and is continuing to do so.

The

—

/

In handling the thousands of subscriptions which we
have entered during the past few months, there has
been a considerable chance of error improper entry

—

r

—

—

1

of address, etc.

And

of
sionally

New Yor/c't

copies go astray in the mails occapicked up by the wrong person when

course,

— are

addressed to plants or large theaters.
If

you have missed any back numbers

—

—

tell

us

—and we

Newest

will send another copy or if we happen to be out of
that number will extend your subscription to make
up for any missed.

—

*-»-

We

cant do

it

1000 Rooms

you

unless

Baths

Tell Us!

& Showers

Servidors

*-<-*

Circulating

The subscription

rate for individual sub~
scribers is $2.00 a year. The group rate of
$1.00 is available to you when 4 or more
subscriptions are sent in at one time.

Ice-Water

RADIO IN
EVERY ROOM
AND

For Your Convenience
BRYAN DAVIS PUBLISHING
52 Vanderbilt Ave.,

A
in

CO., Inc.

New York

City.

Enter the following subscriptions
$1.00 a year Group Rate.

great,

new

hotel

the Zone of

Convenience

.

..

at the

near shops and

Name

ships.. .theatres

!

Address

Town

and terminals.

State

BOTH MODERN AND MODERATE

* Classification

Name
Address

Town
*'

State

DAILY

Classification

Name

SINGLE $3.00 to $4.00
DOUBLE $4.50 to $6.00

Address

Town
*

State

Classification

THE

Name
State

L

7th AVE. at 51st ST. A
Circle 8520^
PRoy Moulton, Mgr.

* Classification

Name
Address

Town

State

* Classification
*

Please classify subscriptions sent in as follows:
E Engineer
P Projectionist

M— Manufacturer
Including

man,

etc.

—

—

ex-

purchasingagents,
plant superintendent, fore-

ecutives,

T— Technician

HOTEL

VICTORIA

Address

Town

NEW

D — Dealer
Service

or

Man

•
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BOOKS
on Important Recent Developments

June

in

PROJECTION ENGINEERING:

Engineering

issue of Projection

Photoelectric Cells
By

features

CAMPBELL

and

RITCHIE, Members, Research

Staff,

A.

General Electric Co., Wembley, England,

the

L» /\*

NORMAN

DR.

DOROTHY

With all the tremendous development in
the use of photoelectric cells, this is the
first thorough presentation of their practical applications in television, sound pro-

Jc«

i3«

JL •

meeting

jection, etc.

at

Television
To-Day and To-Morroiv

Los Angeles, California

By

SYDNEY

CHAPPLE.

MOSELEY

A.

Illus.

J.

BARTON-

JOHN

L.

BAIRD.

Now

that television broadcasting is a fact
both in England and America, this book
The development of
is strikingly timely.
television, its present and probable commercial use, and an account of the
pioneer work of John L. Baird.

Advertising forms close

25 th

Bryan Davis Publishing Co. Inc.

Write for Catalogue of Technical Books

52 Vanderbilt Ave.,

New York

and H.

$2.50.

Foreword by

May

lllus.

$4.50

PITMAN & SONS =
Publishers
WEST 45TH ST., NEW YORK

= ISAAC

City
2

POWER AMPLIFIERS
MODEL

MODEL

CONDENSERS

250

245

for theatres,

public halls,

"WE

Maxi-

etc.

mum

4,700 milli-

standard
double button

microphone

QUALITY PARTS".

may

A

be

Stewart-Warner Corp.

used.

resistance coupled
screen grid tube in the first stage.
tone quality requirements.

H.

J.

800 N. Clark

KNOW

THAT QUALITY RADIOS
CAN BE MADE ONLY WITH

watts.

Both models are

POLYMET

SPECIFY

PARTS BECAUSE WE

output

two stage amplifiers using a
Will meet the most exacting

LABORATORIES

L.

Chicago,

St.

111.

a flash of what one great radio company
thinks of Polymet. Watch the screen for others.

JUST

MICROPHONES
All Kinds from $10.00 to $350.00
For Public Address, etc., list
$25
Standard Broadcast Model, list
$75
Condenser Models for Film and Record Work,

$350.00
Floor Stands. Covers,
Kits and Parts.

list

Also Desk and

$300.00,

Oords,

etc.

EXPERT MICROPHONE REPAIRS

UNIVERSAL MICROPHONE
Inglewood.

San Francisco:

C. C.

Langevin Co.. 274 Brannon

CO.,

LTD.

Calif.

St.

Export Rep.
Ad. Auriema, Inc., 116
Broad St.. N. T.

The Polymet Manufacturing Corporation, is today one of the world's largest builders of condensers, resistances, coils and allied products. There
every Ampliis a dependable Polymet Product for
Transformer, Equalizer Network, and
fier,
Loudspeaker Unit need.

a

V
aM^

PATENTS
model

for examination and advice.
for preliminary advice on patents, trade
Moderate fees.
Careful
and copyrights.

Send sketch or

No charge
marks

personal service.

EUGENE

E.

STEVENS

^^^

We

will

work

on

gladly supply experimental samples and
your[ particular problems of Sound

Projection.

Polymet Mfg. Corp.
839-A

East

New

1

York

34th

St.

City

Registered Patent Lawyer

70 Washington Loan and Trust Bldg.
Washington, D. C.

Polymet Products
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MICROPHONES

ELLIS

M

[txer Controls,

and Accessories
over the world and
rendering the highest type of

Used

satisfaction.

Furnished

Impedance

Constant

all

Volume

Faders,

Transformers for Speech
Input and associated equipment.
Write for Bulletins K1-K2-L1 and Ml describing this

Controls and

in

two models at $45.00 list and
list.
Special designs
for broadcast studio and for
public address use. Write for
descriptive literature and discounts stating name of your
jobber.
$75.00

apparatus

ELLIS ELECTRICAL

D'Arcy Laboratories

LABCEATCEy

205 West Wacker Drive

Chicago, Illinois

Sales Corporation

W. MADISON STREET, CHICAGO, IEE.

341

w

OCALITE

E offer to manufacturers interested in

SouimdL ScFeein

EXPORT

Vocalite combines a distinct clear trans-

mission

of

sound with sharp

brilliant

enables better projection
mechanical, scientific and
optical features, the result of painstaking study on the part of the laboratory staff of the Beaded Screen Co.

the services of a dependable organization*
well established in the entire foreign field

pictures.

It

because of

its

It

is

100%

Perfect

Light,

for

Sound, Color and Third Dimension
Descriptive Literature on Application

AD. AUMEMA, Inc.

BEADED SCREEN CORP
448 WeST

Manufacturers' Export Managers
116 Broad Street, New York, N.Y.

3 7™STRf€T

N.Y.

MICROPHONES
AND

y\

AMPLIFIERS

"VISITRON " 3

AC

Photoelectric Cells

Operated

Speech

Input.

Standard with the majority of manufacturers
of Sound on Film
Equipment.
There's

A

Public Address.

Mixing Panels.

Power Supply Panels and
Racks.

Reason

Recording Amplifiers.

LABORATORIES
1802 Grace

CO.,

55 East Wacker Drive, Chicago.

Chicago, U.

St.

PRODUCTS

ELECTRO ACOUSTIC
S.

A.

INDEX TO ADVERTISERS
Aerovox Wireless Corp
Ad. Auriema, Inc

Amrad

Corp.,

34
38

The

Electro Acoustic Products Co.
Electrical Laboratory

Ellis

.

3

Beaded Screen Corp

38

Blue Seal Products Co., Inc..

Cameron Publishing
Celotex Co., The
Clarostat Mfg. Co

Co., Inc

.

.

5

—

38
33

Hewes-Gotham Co

38

Second Cover
32
34

H
31
I

International Resistance Co
J
Jenkins & Adair, Inc

E
Eisler Electric Corp..

Inc
& Mfg. Co.

General Radio Co
Gjalde Mfg. Co., The

Fourth Cover

D
D'Arcy Laboratories
De Jur Amsco Corp

Laboratories,

General Insulating

39
6

38
38

G
G-M

B

.

34

National Carbon

Co.,

32
37
39

R
Racon Electric

RCA

Co.,

Institutes,

Inc

Inc

Samson

Electric Co
Silver-Marshall, Inc
Stevens, Eugene E
Strong Electric Co., The
Superior Resistor Corp

33
40
1

Third Cover
37
34
35

T
35

N
35

Anthony
Pitman & Sons, Isaac
Polymet Mfg. Corp
Papini,

Thordarson

Elec.

Mfg

Co.

29

U
Inc

40

Universal Microphone Co

37
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A COMPLETE LIBRARY ON MATTERS PERTAINING TO THE MAKING
AND SHOWING OF MOTION PICTURES AND

SOUND MOTION PICTURES
JUST PUBLISHED

SOUND PICTURES
TROUBLE SHOOTERS MANUAL
By James R. Cameron
and John F. Rider

OVER
Motion picture sodndpictures

-SHE •«««* msm

A

Complete Guide
For Trouble Shooting

CAMERON'S
ENCYCLOPEDIA

Explains in detail the construction,
operation and care of sound recording and reproducing equipment.
We care not how many books you

PWDMOTIONPlCtURES

JAMIS R.CAMERON

CAMERON

PAGES

The whole question of
Sound Motion Pictures
treated from a new angle

?

cmmn
SOUND

1,100

ILLUSTRATIONS

500

&RIDER
JAMESR.CAMH*

on

have

the

subject

—

here's

one

that's
F

°URTH EDITION

DIFFERENT
One

that you'll find a daily use for

—one
price

6 n£

CAMERON PUBLISHlNGf?!

price

,

7 nfo

g^?? -^!^?!!!!^^

CO
*HER0H PUBUSHINC

c
j

You

pmce3&

price5$

,.

c*

HrMNPUBUSH iNfi»

,

Cannot Afford
Without

BEACH,

Be

Every Known Trouble to Sound Recording
and Reproducing Equipment Is Listed in
This Book
With Full Explanation as to
Its Cause and Remedy

—

CAMERON PUBLISHING COMPANY,
MANHATTAN

To

BROOKLYN,

NEW

INC.

YORK
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k

PROVED
A
PERFORMANCE

Complete
Instruction in

SOUND MOTION
PICTURES
RCA INSTITUTES
Announces

EVEREADY RAYTHEON
TUBES FOR TALKING

Complete instruction in sound mo-

PICTURES, TELEVISION

AND ALL

INDUSTRIAL PURPOSES

tion picture installation

.

.

mainte-

.

nance and repair.

THESE

tubes have firmly established their position in the fields of talking pictures and television, and in the greatly broadening field of.
industrial usage.

The Eveready Raytheon

Foto-Cell is a longtube for talking pictures, television and
industrial purposes, such as control of illumination, automatic counting, paper-testing, color

You study under

RCA

.

.

.

and are trained by

This

perts.

the direction of

is

RCA

ex-

the most thoroughly

life

matching and others.

It

comes in several stand-

ard types, or can be made to specification.

The Eveready Raytheon Kino-Lamp

is

We

welcome inquiries from every one interested in talking pictures, television and
Foto-Cell applications of any nature.
•
•
•
The Eveready Hour, radio's oldest commercial
feature, is broadcast every Tuesday evening at
nine (New York time) from WEAF over a
nation-wide N. B. C. network of 30 stations.

Branches:

Chicago

New

York

San Francisco

mxmtmmmtft
,

.

.

Western Electric and

RCA

RCA

Institutes offers

you not only

the finest equipment but the most

thorough and practical training in
every phase of sound motion picture
installation

and maintenance.

INC.

York, N. Y.

New

Kansas City

Unit of Union Carbide

.

first

television receiving tube developed commercially that will work with all systems. Each tube
is carefully tested.

General Offices:

school

Photophone used throughout.

the

NATIONAL CARBON COMPANY,

equipped sound motion picture

and Carbon Corporation

RCA INSTITUTES,
A

Inc.

Division of Radio Corporation of America

75 Varick

New York

St.

EVEREADY
RAYTHEON
Trade-marks

Williams

Press, Inc.,

new york

—albany

—

SH

Silver-Marshall

Sound Engineers

This ultra-modern factory at Chicaso,

tube apparatus

Shrewd Showman

to the

one of the

— (over 100,000

sq.

largest in the

ft.)

—

is

middle west devoted exclusively to vacuum
entirely by Silver-Marshall, Inc.

occupied

Sound Service From a Sound Organization
Sound can make

And
its

or break a theatre.
system
is no better than
a sound

Sound
a

in

motion pictures

development of

duction as used

speakers.

Sound apparatus used

your theatre
knowledge that

in

is,

electrical

in

you know,
sound repro-

as

radio receivers during

the past eight years.

the quality of

should be selected in the full
its performance will have a tre-

During most of that time Silver-Marshall
engineers have led the procession in the

mendous influence on your weekly receipts.
The selection of speakers, like the selec-

tone

tion of

any sound apparatus, is
one man

the joint judgment of

the theatre business

a matter for

who knows

— preferably yourself

together with another

man who knows

the

development

and

promotion

of

better

fidelity.

Silver-Marshall engineers, backed by the
tremendous resources of a factory and a
laboratory nowhere excelled in their ability
to serve the exhibitor, offer

you without

engineering of sound equipment from the

cost or obligation the benefit of their years

ground up.

of experience in

New

Us This About Your House

Tell

Silver-Marshall Auditorium Speakers

new speakers are the result of a determination on
the part of Siiver-Marshall engineers to provide a speaker
actually capable of delivering to your patrons the most
perfecttone fidelity that modern amplifiers can preserve.
They are built by pioneer speaker designers to reproduce the most delicate coloratura soprano, or the
thunder of artillery in warfare, as faithfully as they do
ordinary dialogue.
The new Silver-Marshall auditorium speakers are available at extremely moderate cost, to fill the requirements
of any theatre, no matter what its size and shape, no matter what
type of amplifier is used. The proper selection, location, and method
of installation of speakers is an important part of the service offered by
Silver-Marshall sound engineers.

sound problems.

Silver-Marshall engineers will cheerfully make recommendations for your theatre without charge. They must
know the following:

These

1.

Length, width, and seating capacity of house.

2.

Amount and type

of absorbent material ("felt,"

drapes, carpets, type of seat upholstery).

If house
3.
4.

is

already wired, following should be stated also:

Make and type
Make and type

of amplifier used.
of speakers

now

in

use.

Does amplifier operate directly into voice-coil circuit of speaker
(or is a speaker input transformer used)?
such as: "Boomy"? "Barrel-like"?
6. Faults of present reproduction
5.

—

"Nasal"? "Sharp"? "Tinny"?

Write us now — see suggestions ubove — ut right
Kindly uddress the Chief Sound Engineer

SILVER-MARSHALL, Inc., 6459 W.65th Street, Chicago, U. S. A.

Nfor that smooth START- !
—the
SNAP
strain.

projector starts, slowly, surely, without
the projector is now up to
projecting flawless pictures accompanied by

Another snap

—

speed,
perfect sound.

That's the
jecting

way

it

goes

equipment the

when you

include in your pro-

New

PROJECTOR
MOTOR STARTING

r

L

A

AR05TA

l\

twist of a screwdriver sets

ing your particular

it

any desired speed

for

motor and then leave

strain

on your projector when you

Don't

strain the projector

it

alone.

for start-

There

is

no

install this device.

mechanism by a sudden

start.

You

can save yourself trouble, expense, and nerves by doing the

same thing others

are doing.

by the former breakage of film

The
in

cost of the device

is

saved

any show.

for technical data regarding the NEW PROJECTOR
WRITE MOTOR
STARTING CLAROSTAT and how to apply

it

your projector motor. Better still, order a complete unit now
together with data for installation.
to

CLAROSTAT MANUFACTURING
Specialists in Fixed, Variable

296-7 North Sixth Street

CO., Inc.
and Automatic Resistors
Brooklyn, N. Y.
:

PROJECTION

1!

!

THE JOURNAL OF THE SOUND AND LIGHT PROJECTION INDUSTRIES 1
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CONDENSER
The Pioneer
First patented in 1911. First publicly displayed
for use in radio receivers in 1921
and in continuous development and production since then the

—

Mershon Condenser

—

unquestionably the pioneer, practical, successful electrolytic condenser.
And by virtue of the vast experience and research
behind it, it is today years ahead of any other condenser in the field. It was first to provide high capacity in small space, to afford absolute freedom
from puncture and to embody a service life measured in years, rather than
weeks or months.
is

31 Manufacturers Use It
as Standard Equipment
manufacAmerica use Mershon Filter Condensers as standard equipment in their products,
is proof of the premier position they hold in

The

fact that 31 of the leading set

turers of

the radio field.

Engineers and manufacturers, as well as experthinking solely in terms of maxiimenters
mum efficiency and reliability have found in

—

—

the Mershon vastly improved performance and
substantial savings in space, cost and service.

The new booklet "Puncture-Proof Filter Condensers" describes the
Mershon Condenser, and
shows how it can be
effectively

used

in

power converter equipment.

THE
AMRAD CORPORATION
245 College Avenue

MEDFORD HILLSIDE

MASS.

"We'll See You At
Atlantic City"

Auditorium Booth C-l
June 2nd to 6th
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PORTABLE
AND
PERMANENT
Fire-Proof
Projection Rooms

These booths are made of J/4" thick transite with
angle iron
Y^" x '/]" x 3/16". The panels are
interchangeable and bolted together with stove
bolts.
The seams are filled with transite cement.

Both portable and
permanent type

1

I

STANDARD
4
6

ft.

x

6

ft.

ft.
ft.

9
9

ft.

x 8
x 9
X 12
x 14

ft.

8

ft.

ft.
ft.
ft.

x 7

ft.

x
x
x
x

ft.

7
7
7
7

ft.
ft.

ft.

SIZES

1%

in.

lVz

in.

iy2
iy2
iy2

in.
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Contner-Blue Seal Universal Lens

Adaptor and Aperture System
We introduced the first
quick-change movietone aperture and lens Adaptor System.

We

have

several

successful
United
foreign

thousand

installations

Canada
States,
countries.

in

and

We

are now supplying the
trap made of heat resisting iron alloy made in two
styles,
one with the sliding
aperture and the other with
removable aperture plates.

film

—

On account of quantity production we are announcing the
following new prices:
Special Alloy Film

with sliding

Trap
aper-

$30.00

tures

FIG. 2

one
regular and one
movietone adaptor. .$25.00

Adaptor

Holder,

Combination set including Trap and Adaptors complete for one
projector
.$52.00

Blue Seal Products
260 Wyckoff

St.,

Distributor for Johns-Mansville Asbestos Products,
of Motion Picture Accessories since

shows special film trap
from alloy of iron which

Fig. 2

made

This is equipped
standard and
Apertures are
placed in operating position by
sliding up or down and they
automatically lock in either posiwill not warp.
with apertures

sound track

for
film.

tion.

Co., Inc.
Also Manufacturer
1913

WRITE FOR CATALOG OF BLUE SEAL PRODUCTS.

BROOKLYN,

N. Y.
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EDITORIAL
June, 1930

r

"\
S.M.P.E.

CONVENTION PAPERS

number, and in useful substance, the techpapers presented at the S. M. P. E.
Convention, held in Washington, May 5—9,
stand as a large credit to the papers committee and to the authors.
Of course, in a

IN

nical

relatively

new

to be learned

art,

and

a fertile field, there
it

is

good

to

know

is

that

much
many

minds are busy with the problems of
sound projection.
Many of those who went to Washington for
the purpose of gathering information which would
bright
light

be

in the

nature of solutions to present recording

and projection difficulties, realized that the S. M.
P. E. has grown. Grown beyond the point where
it is sensible to longer get along without having
all papers printed in pamphlet form for distribution to those who attend the technical sessions.
The policy heretofore observed of requiring
first publication of S.
P. E. papers in the
Society's Transactions works out all right except
for convention papers.
For the Washington
meeting sixty technical papers were scheduled for
presentation during eight sessions.
All of these
papers were important and each paper was given
close attention during presentation, but it is not
humanly possible for any one to carry away the
story intended by the authors by simply listening
to rapidly spoken oral presentation.
And, in the monthly Transactions, it will take
a long time to catch up with those sixty papers.
It is suggested to the officers of the Society
that the method of convention paper handling
now followed by, say, the A. I. E. E., be looked
into with a view to profiting from long experience.

M

1

.

It is maintained that sound quality in the
theatre is the differentiating factor between
present production successes and previous failures.
Due to lack of inertia in the film, causing speed
variation or flutter, and the necessity of using

more complicated and

delicate apparatus in film

reproduction, it is stated that better results are
obtained at the present time in theatres using disc
reproduction of sound.
The author of the paper pointed out that the
advantages from an operating standpoint of
sound-on-film have been improved, stimulating
the commercial development of this method.
Marked improvements have been made so far,
and the weak spots are gradually being discovered
and eliminated and it is anticipated that at some
future date film reproduction may be expected to
produce results as satisfactory as those obtainable
with disc equipment.

A VISION OF PICTURE-SOUND DESTINY
one of many recent
SELECTING
sound-light projection to record

uses of
current

events, any thinking person who saw and
heard the recording of the homecoming of

Mr. Stimson from
even

visualize,

if

the Peace Conference, will
incompletely, the future of these

combined arts.
Think of the box office cheer if there were at
hand a talking picture of Caesar's return from
Gaul; of Antony's arrival in Egypt; of Bonaparte
on the foredeck of the Bellerephon; of Henry in
converse with Woolsey; of Frederick the Great
upbraiding his generals; of Washington's tarewell address; of Patrick Henry's "Liberty or
death"

oration,

or

of

Lincoln's

Gettysburg

Address

A COMPARATIVE STUDY OF SOUND ON
DISC

AND FILM

THE

paper having the above title, written
by Porter H. Evans, and presented at

the S. M. P. E. Convention, discusses
the relative merits of sound-on-disc and
sound-on-film from various angles.
The experi-

enced advantages and disadvantages of the two
methods are considered in the paper from the
standpoints of sound quality, operation and
cost, and each factor is considered practically, as
well as theoretically.
The points at which the
theoretical advantages are not always realized in
practice are clearly pointed out.
The various
considerations are also discussed from the producer's, distributor's, and exhibitor's viewpoints.

Caesar's "Commentaries," Shakespeare's plays,
papers and recorded history in written
words are the tenueus threads which link certain
outstanding episodes of the past with modern
State

—

—

times.

In mere words much of the setting; much of
contemporaneous atmosphere, and about all of
the dynamics of personality are lost. The Stim-

son pictures, with voice reproduction, as witnessed
in the theatres by millions of persons give a complete impression of what was said, who said it

and how

it

was

said.

The

talking picture bids fair to revolutionize
all ideas of recording key events of historical importance of instruction: of education.
:

DONALD McNICOL, Editor.
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LEONARD
WA
VITROHM FADERS
II

II

For Accurate Volume Control of Disc
and Film Track Reproduction

View of Vitrohm Fader
Disassembled to Show

Component Parts

"5^? \ e o a

®^m

Ward Leonard Vitrohm Faders

offer

many

features

and advantages.

Engineering details and prices will be supplied on application.

WARD LEONARD

ELECTRIC

MOUNT VERNON.N.Y.

CO,
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Your

positive assurance

of splendid hearing conditions

WHEN

you

acoustics

properly correct the
of your theatre with

Celotex, you are definitely
assured of excellent hearing conditions

Acousti

-

sound pictures. For Acousti-Celotex
is
installed according to the detailed
recommendations of our skilled acoustiThe accuracy of these
cal engineers.
recommendations has been checked and
proved in hundreds of installations.
for

The

tests

registered an average accuracy of

93%.'

The observers were scattered uniformly about the Fischer Theatre. They
showed an average of 91% articulation
for two different human voices.
Using

prepared film with
the regular sound equipment, they gave
an average of 90% (including even the
extreme front portions of the theatre).
a specially

Fischer Theatre, Danville, IlliAcoustical analysis
considered the upholstered seats, aisle
carpets and velour drapes. It revealed
that additional sound absorption was
needed to reduce reverberation to the

Since 75% or over is usually considered satisfactory, the hearing conditions
are now considered nearly perfect.

proper period.

Company

nois,

is

a typical case.

About 4,300 square

feet of type

BB

Submit your acoustical problems
the acoustical engineers of

—without

Acousti-Celotex with a sound-absorbing
coefficient of .70 were applied in the
panel of the main ceiling, the center
panel of the balcony ceiling and the ceiling of the mezzanine space.

for study

to

The Celotex

and recommendation

charge or further obligation.
The word

Cee-oteX
(Heg.
is

the

U.

S.

Pat.

Off.)

trademark of and indicates manufacture by
The Celotex Company. Chicago, Illinois

THE CELOTEX COMPANY
919 N. Michigan Ave.,
Chicago, Illinois

To measure

results

an

experienced

crew made thorough articulation tests
(see Note)
Under ideal conditions the

A cousti -T elotex
FOR LESS NOISE-BETTER HEARING
*Type

BB

Acousti-Celotex has a soundabsorbing efficiency of 70%.

In Canada: Alexander Murray &

Co., Ltd.,

Sales distributors throughout the

Montreal

World

Acoustic-Celotex is sold and installed by approved
Acoustic-Celotex contractors.

NOTE:

In articulation tests a list of meaningless one-syllable words containing common
vowels and consonants is called out. Observers
record the words they think they hear. Their
lists are compared with the original list, and
the percentage of accuracy is the articulation
percentage of the room. Preliminary readings
in a small, quiet, non-reverberant room determine the observers' power of accuracy.

:
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M. P. E.
Convention at
Washington
S.

THE

Spring Convention of the
Society of Motion Picture Engineers,
held
in
Washington,
D. C, May 5-9, was a highly
successful meeting.
The success of
the Convention is a substantial credit
to the various committees having in
charge the detail arrangements.
Notwithstanding that an elaborate
social entertainment and
sight-seeing occupied considerable of
the time of those who attended the
meeting, the amount of useful information presented in the form of technical
papers was impressive.
The large
attendance of members at the technical
sessions attested the interest taken in
the subject matter of the papers read.

program of

Those who presented papers were
C. Francis Jenkins, G. E. Matthews,
Louis Malter,

J.

A. Maurer,

W.

tree, C. E. Ives,

S.

J. I.

Crab-

Vaughn, F. Tut-

R. Fawn Mitchell, Carl F. Eyring,
Joseph F. Dubray, Arthur J. Holman,
tle,

R. Manheimer, N. R. Stryker, A. S.
Howell, M. W. Palmer, E. W. Kellogg,
J.

C. A. Morrison,

Evans,

J.

O.

W. O. Fenn, Porter H.
Russell, V. Zworykin,

Monosson, Dr. H. Rosenberger,
S.. Ringel, H. F. HopHarvey
kins,
Robert
Nicholson,
Fletcher, F. L. Hunt, G. L. Dimmick,
R. L. Hanson, Rudolph Miehling, F. S.
L.

J.

W.

J. Sette, A.

Irby, O. Sandvik, W. C. Miller, J. W.
McFarlane, E. C. Richardson, P. R.
Heyl, G. Priest, W. B. Rayton, R. P.

Loveland, A.

W. H.

S.

Dworsky, H.
Thompson,

Griffin,

C.
Dash, A. Shapiro, R. T. Friebus, R. P.
Rasmusen, O. O. Ceccarini, L. E.

Clark,
C.

Bristol,

I.

L.

C.

G. Thalberg, H. B. Franklin,

Tappan and Trevor Faulkner.
The various papers presented

will

appear in the coming monthly issues
of the Society's Transactions.

The following is from the report of
the Society's Progress Committee, presented by G. E. Matthews, Chairman.
Highlights of the Report of the
Progress Committee
Increased interest was noted in the
past six months in the subject of wide
films.
Several different widths were

Motion Picture-Sound Engineers Gather
to Exchange Information and Experiences.
Report of Progress of the Industry
Presented.

proposed, and

of

these,

70

mm. and

appear to have been most favored.
sub-committee of the Standards Com-

65.

A

mittee of this Society held several
meetings to encourage the adoption of
one width as standard. The personnel
of the sub-committee consisted of the
leading engineer of the producing organization interested in this problem.
A feature picture, "Happy Days," and
a newsreel on 70 mm. film, were shown
as a regular program, opening March
14 at the Roxy Theatre on a screen
41% feet by 22 feet. Several other
theatres were also equipped to handle
this type of film, and at least four
feature pictures were known to be in
progress.
Definite advances in optical systems,
processing methods, and the experience
that follows production problems on a
large scale, all contributed to a substantial improvement in the quality of
color pictures.

"Two huge sound stages have been
completed in Hollywood recently by
One of these comtwo producers.
prises a theatre auditorium capable of
seating 1500 persons and a section
which is also designed as a theatre
stage in

size,

75 feet deep,

80 feet

wide and 120 feet high. This stage
has been designed particularly for the
production of lavish spectacles. It is
equipped with a steel curtain weighing
65 tons, and each of its 12 floor sections is fitted with a hydraulic lift. A
vertical steel track, 65 feet high, permits camera shots in synchronism with
the rising stage and curtain.
The increased use made of incandescent lights has necessitated the installation of refrigeration plants in
studios in connection with ventilation
systems.

Wide

Pictures

A

novel lens device for securing
wider pictures without the use of
It consists
wide film is of interest.
of two lenses held in a mount which

screws onto the front of the camera.
lateral compression of the image is
produced so that nearly three times

A

7

much image is included in the normal frame.
The picture is then expanded to three times normal width
as

on projection.
The added weight of sound-proof
housings resulted in the design of
stronger tripods.
One of these called
a "camera dolly," was constructed of
telescoping steel parts attached to ,a
triangular, rubber-tired traveling support.

Portable dimmers were devised for
use in a Hollywood studio. They were
used individually or in connected units
of 2 or 3, for sunrise or sunset effects.
Each unit handled 20 kilowatts.
A joint committee of the producers
and technicians branches of the Academy of Motion Picture Arts and Sciences reported on an investigation of
arc lighting in 15 Hollywood studios.
Three types of filters were found in
use: (a) individual choke coils for
each lamp unit; (b) choke coils for
each group of lamps; and, (c) the use
of large electrolytic capacity across
the generator windings. The investigation is being continued with plans
for making oscillograph records of the
commutator ripple at each studio.
Abadie reported before the cinematographic section of the French Photographic Society on some interesting experiments with gaseous illuminents.
Mercury and neon cannot be used effectively in the same tube to give a white

but when their combined light
supplemented with that from vaporized antimony and arsenic, a good
white light is produced for the photography of colored objects. A lamp
has been produced which contains neon

light,
is

gas and a cadmium-bismuth alloy at
the cathode. After heating, the cadmium is vaporized and its arc given
a light of desirable spectral distribution.

Sound School
Great interest has been shown in the
sound school sponsored by the Academy
of Motion Picture Arts and Sciences
and with the completion of the fifth
and sixth sections, more than 900
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studio workers will have taken the
course.
The lectures presented by
various authorities before this school
have been assembled and published as
a Technical Digest.

The Debrie camera has been fitted
with a sound-proof housing consisting
of a box, containing the motor drive encased under the camera, and a cover
on a vertical track which may be lowered or raised quickly by the movement of a hand lever. All controls are
accessible

from outside the case when

The merits of 16 different
types of camera silencing housings used
in Hollywood studios were tested by
a joint committee representing the producers and technicians.
it is

closed.

(c) an apparatus for use when
sound and picture are on the same

and,

film.

As a

result of a serious studio fire
in the east and a laboratory fire on
the west coast during 1929, a great
deal of pressure was brought to bear
on all laboratories to increase their
Even
safeguards for fire prevention.

before the two fires, however, a committee of representatives from all laboratories was appointed by Mr. Will
Hays to work with the National Board
of Fire Underwriters to revise the code
of recommended practice for laboratory
requirements.

Wide Film

Booms

for holding the microphone
over the actors have undergone material development and several ingenious devices are now available foi;
handling microphones on the set.

A modification of the Poulson magnetized wire recording method uses film
base impregnated with colloidal particles of an alloy of nickel, cobalt and
iron as the magnetically susceptible
recording material.
The film possesses a slight lavender tint when so
treated.

Another novel recording process is
that suggested by Madelar which records a groove on the film support by
means of a diamond stylus.
Printing machinery was being redesigned rapidly for better quality and
more rapid production of sound-onfilm prints. One manufacturer of printing equipment brought out a single
operation printer and another manufacturer was reported to be working
on a new model.

One of several problems connected
with the reproduction of sound has
been the proper control of sound level
in the theatre.
Much use and some
abuse of fader control has resulted
from

efforts to correct for volume variations resulting from recording sound
at different levels and which were not
entirely smoothed out by re-recording.
One studio has devised a "squeeze
track" for the purpose of adjusting
these differences in level.
This consists in blocking out part of the sound

track by exposing it before developto a negative consisting of a black
line of varying width from zero to the
full track width.
The positive sound
track becomes a record of varying
width contained between two black
lines filling up the remaining space of
the track on each side of the track
itself, which is in the center of the

ment

space.

Equipment for cutting has been developed on a basis of the needs experienced for sound pictures and many
of the make-shift devices are giving
way to commercial products embodying
the necessary features for handling
sound films. Three designs of one type
of equipment were available for sound
film editing: (a) a sound picture synchroniser for use with records on separate films; (b) a disc reproducer;

Impending adoption

of

wide

film in-

troduces problems for the film exchanges, since the larger reels will
require larger shipping cans, and will
cost more to ship because of their
increased weight. An average reel of
70 mm. film weighs 34 pounds and
rewinding is a man-sized job, requiring care to prevent cinching or tearing
of the film.

A new

model projector, as well as a
new assembly for older models was
announced in 1929 which incorporates
as a special feature a rear shutter between the lamp house and the gate.
Other features of the new model as
claimed are easy and rapid changeover from disc to sound-on-film, and
means for maintaining accurate focus
and centering of the picture.
:

sible giving a picture 7 feet

Considerable
attention
has been
given the theatre acoustics problem
during the past year. One firm has
made an acoustical analysis of over
1500 theatres and made recommendations for treatment of the auditorium.
A lowering of the accepted optimum
reverberation time as a function of

volume was reported. Theatres with
square auditoriums were found in general to have better acoustic properties
than long narrow theatres.
Sound motion pictures began to be
used for non-theatrical purposes during 1929.
The Hotchkiss School in
Lakeville, Conn., was reported to be
the first school to have sound reproduction facilities installed.

An application of the use of a sound
recorded address was made in January
1930 when a corporation president
spoke in eleven different cities on the
same evening at the annual President's
dinner, through the medium of the
sound picture.
Confessions of the defendants in
burglary and murder trials were recorded in Philadelphia as a part of an
experimental investigation on the value
of the sound motion picture in criminal court practice.
It is reported
that a bureau is to be established for

making sound pictures

of prisoners so'
as to have records of their voices, gestures,

now

in active use on trans-Atlantic
liners, in a Chicago hotel dining room,
A successand even in railway cars.
ful showing on a Union Pacific transcontinental train was arranged during
the fall of 1929.
Delaware corporation has been formed to promote a

A

specially designed railway
coaches as the first unit of a projected
nation-wide system of mobile sound
theatres to present pictures in small
villages. The first theatre for the exfleet

of

showing of sound newsreels
opened early in November 1929 running a continuous show from 10 a. m.
clusive

to midnight.

An audible frequency selector has
been designed for use of the projecaccentuate, attenuate, or
eliminate certain frequencies delivered
tionist

to

to the amplifier.

A new

sound-on-film

portable

pro-

equipment by RCA was anThe pronounced in October 1929.
jector and sound reproducer is housed
in a metal cabinet, 24 inches square
and 12 inches wide, mounted on four
Film magazines are
telescopic legs.
located on the art side of the case.
jector

Portable Sound Equipment
been made
available on the portable sound equipment supplied by Western Electric.
The delivery and take-up reels are
included on the same shaft inside the
projector case. A 60-foot throw is pos-

Further

details

have

and mannerisms.

The Field Widening

Sound picture projection apparatus
is

by 8 feet

in size.

Included in a group of motion pictures shown at the 1929 fall convention of the American College of Surgeons were four sound pictures, three
of which were recorded addresses ac-

companying

diagrammatic

pictures

while the fourth represented an obstetrical operation accompanied by dialogue.
The operation was performed
by Dr. DeLee, well-known Chicago
obstetrician and the dialogue was synchronized with the film by a crew of
Fox cameramen.
Dr. DeLee has an
elaborate laboratory for motion picture
photography in the Lying-in Hospital
in Chicago.
It is also equipped with
an animation department.

Motion pictures of living cells of
body tissues were made by Rosenberger working with Carrel at the Rockefeller Institute and shown at the Thirteenth International Physiologists Congress in 1929. Studies requiring days
of observation were shown to an audiFifteen medical
ence in half an hour.
films have been prepared in a program
under the auspices of the American College of Surgeons, the Motion Picture
Producers and Distributors of America
and the Eastman Kodak Company.
Subjects made recently deal with acute
vestibular
obstetrics,
appendicitis,
function and development of the rabbit's

ovum.

Television

The industry

is alive to

ties of television

the possibili-

and further progress
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has been made which though rather
slow is encouraging.
Three producers are including reservation of television rights in their contracts.
Ac-

cording to estimates by Jenkins about
20,000 amateurs are receiving radio
movies which are broadcast from station W3XK, Washington.
television stations are

Other new

WENE, Chicago,
operated by the Great Lakes Broadcasting Company, and W2XCR, Jersey
W2XCD,

Passaic. The last
stations
synchronized
radio with the pictures and though
the images were said to be hazy, the
lip movements were stated to be discernible with the sound.
City,

two

and

named

A new cathode ray tube of receiver
giving a picture 4 inches by 5 inches
has been described by Zworykin. The
method eliminates the high-frequency
motor previously necessary for synchronization, together with its power
amplifier.
No moving parts are used.
A fluorescent screen aids the eye's
persistence of vision and makes possible a reduction of the number of
images per second without noticeable
nicker.
The transmitter is a modified motion
picture projector with
means for horizontal scanning.
A

camera capable of taking 40,000
pictures per second by means of a

drum having 180

revolving
exhibited

mirrors,

225 times per second was
at a Scientific Congress in Tokyo.
The camera was designed by the Institute for Physical Research of the
University of Tokyo. Lawrence and
Dunning of the University of California have been studying the characteristics of the high voltage spark
by means of a camera which has a
shutter speed equivalent to the taking of 250,000 pictures per second.

Cinematographic methods were used
to time the high speed Schneider Cup
airplane races held at Calshot, Engmotion
land, in the fall of 1929.

A

picture camera made pictures of the
plane as it crossed the start and finish
line and also recorded simultaneously
Veeder
calibrated
a
the face of
counter which was actuated by a timing fork vibrating 10 times per second.

Pictures in Color

As noted

earlier in this report the
use of motion pictures in color continues to expand and a number of new

have appeared although
processes
technical descriptions of them have
been rather meager. An estimate has
been made that 15 per cent of all pictures made in 1930 will be in color.
a new color
by Pathe in
March 1930. The process is claimed
to be equally as rapid in production
as black and white prints and to avoid
Picthe use of filters and prisms.
tures of the New Orleans Mardi Gras
floats were made and shown in New
York the following week.

Newsreels made by
were released

process

In

the

Raycol

two-color

additive

demonstrated in England,
process,
light entering the camera is divided
into two parts by means of a beam
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splitter and is then caused by a system of rhomboids to form two images
one-quarter normal size in opposite
quarters of the frame on standard
size film, one through an orange filter
and the other through a blue-green

A twin lens projector with the
lens
the
filters
appropriate
over
superimposes the two positive images
on the screen.
filter.

The Kodel camera exposes four

pic-

tures on each frame of 16 mm. film
by a mechanism which introduces an
vertical
and
horizontal
alternate
movement on a rear projector screen,
the images being reflected from a
screen.
the
mirror onto
shielded
McKay described methods of produc-

ing distortion effects by exposing moophthalmic
through
pictures
tion
prisms and an auxiliary lens.

A

non-intermittent

amateur

pro-

jector employs a 12 sided prism in a
cylindrical mount which revolves between the aperture and the objective.

A passenger airplane flying from
Columbus, Ohio, to Los Angeles was
equipped to show motion pictures on
16 mm. film en route. The projector
was operated with dry cells and a daylight screen

was

used.

An unbreakable

film

was described

of 16 mm.
inches long, scaled between
which had
steel
of
pieces
thin
holes cut through for the pictures and
These strips
the fllm perforations.
were projected by stacking them in a

which consisted of
film,

strips

4%

projector magazine where an electromagnet picks up the top strip which
is then moved intermittently past a
horizontal aperture. A mirror deflects
the image along a horizontal axis

onto a translucent screen.

One-Half of Total Theatres Wired

A

recent

survey made by

the secre-

taries of the 32 Film Boards of Trade
of the Motion Picture Producers and
Distributors of America revealed that
there were 22,624 motion picture the-

atres operating in the United States.
About half the total number were
wired for sound pictures. There were
reported to be 57,743 theatres in the

world as shown by a census taken by
the Motion Picture Division of the

Commerce.
of
U.
S.
With the increased total for the
United States shown in the Board of
Department

Trades report, the world total would
be 59,867.

was estimated that a half bildollars were invested in sound
motion picture development during
Exports of film in1928 and 1929.
creased in 1929 over 1928, 282,000,000
feet being shipped out in 1929 as compared with 222,000,000 feet in 1928.
It

lion

Pictures made in studios of American companies represent 85 per cent
of all film entertainment, although
United States producers make less
than half of the world's feature
product. The yearly payroll of Hollywood producers reaches $100,000,000,
averaging $2,000,000 weekly.

Progress of S.M.P.E.

The

society holds two conventions a
year, one in the spring and one in the
fall, the meetings being
generally of
four days' duration each, and being held
at various places.
At these meetings
papers are presented and discussed on
various phases of the industry, theo-

retical, technical,

and

Dem-

practical.

onstrations of new equipment and
methods are also often given. A wide
range of subjects is covered, and many
of the authors are the highest authorities in their distinctive lines.

A

glance at the society's Transacreveals many highly scientific
papers dealing with the theory and
tions

fundamentals of light and of optical
Theoretical optics and

projection.

spectro-photometric

analyses

of

the

from carbon arc lamp cores together with the distribution of energy
light

beam at the aperture plate
are perhaps a long way from the finished picture on the screen; nevertheless, it is just such things that form
the basis of methods and equipment
in the light

which produce the most satisfactory
results on the screen.
Attendance at the meetings is of
great benefit to the members; one
comes in personal contact with the men
who are improving the fundamentals
of the motion picture.
The meetings
are not entirely devoted to work. Ample opportunity is given and arrangements made for entertainment; and
many of the men bring their wives with
them. One is enabled to meet and become personally acquainted with men
from all over the country; men with
whom contact would otherwise be impossible; men who in their own shop
or office would probably be too busy to
discuss freely what they are thinking,
and doing, and planning.

The

friendships

that

are

being

formed through the S. M. P. E. are being reflected in the changing attitude of
competitors.
Tolerance and friendly
co-operation are replacing the old feeling of suspicion that was all too prevalent.
Better understanding and confidence in each other is probably one of
the biggest things the Society is pro-

moting among

its

members.

BOOK REVIEW
TELEVISION TODAY AND TOMORROW—By Moseley and Chappie.
Isaac Pitman & Sons, New York—
Price, $2.50.

The

generalities of television

from

very inception up to and including
the present, together with its possibilities in the future, are clearly defined
by these Englishmen.
In presenting the story of Baird teleits

vision, tele-cinema

and

tele-talkies, the

authors treat the subject in a technical,
although practical, vein.

Sound and light projection men
would do well to become versed in this
embryo field. Can you foresee a projectionist in Chicago putting on a
show in Kalamazoo via tele-cinema?
Don't answer this one until you've
read "Television Today and Tomorrow."
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A

Sound Printing
Attachment
for the Model D

Absolute

Sound

Film

Registration

Negative

Printed

Independently

Record

Picture

of

Provided.

Continuous Printer
By Joseph
order

to

laboratories

sound pictures,

it

the technical
exigencies immotion picture
the advent of

fulfill

commercial
INand
posed upon the
by

was found necessary

A. Dubray*

it had reached such point of
development that all the refinements
most appropriate to take care of absolute film registration were incorpo-

search

rated in

it.

motion of the film

to a possible side

in front of the scanning
projection apparatus.

slit

of the

6. The device should be convenient quickly set at any desired adjustment, positive and accurate.
;

to devise

means by which the accurate

and rapid printing of the sound negative could be conducted independently
from that of the picture record.

devise means by
which the printer could rapidly and
with the least inconvenience to both

remained

It

to

ative (for silent pictures) could be
printed at one adjustment.
The following description will explain clearly how very effectively we
have solved this problem, and the figures illustrating this article will clearly
illustrate the working of the attach-

The well-known characteristics of
sound recording and reproducing de-

mand an extremely smooth and

contin-

uous motion of the film in front of the
scanning slit, as well as a perfect control of the sources of light which impress the film upon which the sound
record is registered, or
photoelectric cell in the
reproduction.

excite

process

ment.

the

In Figs. 1 and 2 the triple adjustment sound attachment is shown
installed in the continuous printer.
The attachment itself consists of two

of

The meticulous care with which a
sound record is made would be

the masking unit
main assemblies
and the operating lever unit.
The masking unit is installed in
:

film

of no avail if the printing process of
the sound negative could not be con-

place of the usual top aperture plate.
After it has been accurately adjusted
in the printer, a hole is drilled through
the top of the printer casting into the

with equal certainty and ac-

trolled

curacy.

the early inception of sound
it was evident that the continuous printer, model D, answered all
the requisites of sound pictures, because through years of patient re-

From

Fig.

Manner

2.

attachment

in
is

which

sound

arranged.

pictures,

laboratories

The

Bell

and Howell Company.

and producers be made

new condition.
& Howell engineers happily

adaptable to the

The

*

Bell
solved the

course,
to
and,
of
apparatus being manufactured.

2.

It

The sound attachment should
al-

Fig. 3.

IV
The complete

The operating

lever unit is then inthrough an accurately milled

attachment
the
should permit printing either the
sound or the picture area from
either end of the roll, to eliminate
waste time in rewinding.

operating unit

If

unit.

masking unit, and tapped. This insures the masking unit always being
held in perfect alignment.
serted

4.

possible,

5. It was desirable that it comply
with the standards approved by the
Society of Motion Picture Engineers,

light shield is to be
printed along the sound track to
eliminate any possibility of variation
of tone in sound reproduction due

whereby a black

printer.

d

b

Definite light control for printing the sound and picture portions
independently should be insured.
3.

adjustment sound
attachment installed in continuous

jLA-j
PJo.- ZjL -*•*

x*^
mfm

was

preferably require only nominal
teration and fitting.

Triple

lf^_

A

desirable that existing
equipment could be used.
1.

L

^
<n »J

all

In order to fully appreciate the problems involved and the unique manner
in which they were solved, we may
summarize the requirements imposed.

1.

'

problem by designing a
triple adjustment sound printing attachment which can be adapted to all
of the company's printing machines in
existence,

Fig.

7. It was
desirable to have the
masks arranged so that the full neg-

slot in the printer casting so that the

levers engage the
is

masks proper.

The

then fastened per-

manently in position.
In Figure 2

is

plainly

shown the

which the sound attachment
Note carefully how the
is arranged.
masks of the sound attachment interlock with the lower aperture jaw to

manner

in

prevent light leakage.
In the early models of the printer,
light
was controlled
the printing
through the mobility of the jaws of the

Projection Engineering, June, 1930

printing .aperture.
By enlarging or
reducing the printing aperture, more or
less exposure was given the positive
film for a uniform running speed of
the machine.

A refinement developed a few years
ago added a new method of light control called the "back shutter," which,
as its name implies, consists of a variable aperture shutter located at approximately mid-distance between the
printing light and the aperture. The
versatility of this method of light control is so great that it permitted dis-

pensing with the varying in width of
the printing aperture itself while retaining a great range of light intensities easily controlled from the outside of the apparatus.

The "back shutter" proved

invaluable in the development of the triple

adjustment sound attachment, because
permitted stabilizing the printing
aperture to a standard 5/16 inch dimension which is also the height
dimension of the triple mattes.
it

The "back

shutter" method of light
control is applied to the independent
printing of both the picture or the
sound record, as occasion arises.

Now let us turn for a moment to a
consideration of the actual manner
in which the three masks are arranged
so as to control the final result in the
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These pawls are held
place by the triple-tongued spring
S (Fig. 3). The slots in the masks
are %-inch apart, so that the stroke
This withof the masks is y2 -inch.
draws the masks sufficiently far back
to avoid any interference with the
(Fig. 3) engage.

in

light.
Fig. 2 demonstrates
this more clearly than further explanation.

printing

cut away just
back of the part that blocks the aperThis recessed portion comes
ture.
within 1/16 inch of the front and is
arranged so as to avoid any possibility
of fringing due to reflections from the

The middle mask

is

q
a
a
a
a

a

al

sides of the masks. In practice, it insures the line between the picture and
sound areas having sharply defined

a

edges.

side mattes are pulled with
a slight rib on the sides adjacent to
the middle mask. This rib is %-inch
from the front of the mask and pro-

The two

trudes .014-inch from

now uncovered

(.017-inch

Figs.
7, 8.

4,

5,

6,

Illustrat-

relations
masks to
of
sound track.
ing

.363"

2045

35

At

Fig. 3 is

shown the comcan be

Three masks are employed, the width
of the center one being .750 inch and
of the two sides masks .107 inch each.
They are made so that they fill the

5/16 inch high opening. These masks
are made to very close limits, as may
be expected, to insure accuracy in their
action, and eliminate the possibility
of light leaks at their adjacent sides.
Each mask operates in accurately
milled control slots in the main casting. On the under side, each mask has
two slots cut, into which the pawls P

S.M.P.E.

THE

DINNER IN LONDON
London

of
the
Section
Society of Motion Picture Engineers held its first annual

dinner in London in January,
this year.

Announcement of an offer by Isidore
Ostrer, chairman of the Gaumontcontribute
British
Corporation,
to
£1,000 towards the establishment of a
Trade Research Council and Laboratory formed an important incident at
the dinner.
Other interesting features of a function which was unique in the annals of

wide)

receives

a

exposure,

double

which results in a black line, or light
shield between the picture area and the
sound track.
Reference to the dimensional drawing (Fig. 9) and to Figs. 4, 5, 6, 7 and
8 will show exactly what goes on.
When the middle mask B (Fig. 4) is
drawn back it engages the mask A
(Fig. 5) and pushes it to the left. In

MM

p-376")

Showing the black line between the sound and picture areas.

X

marked
(Fig. 9) is printed.
This
overlapping of the two exposures produces the black line between the
sound and the picture area. As stated
previously, the overlapping is adjusted
so that this line has a width of .017inch.
To insure clarity in presenting
this explanation of the modus operandi
of the masks, it was assumed that the
film was rewound between the printing of the sound and picture areas.

Now

plete unit so that its action
more clearly visualized.

.2045

Fig. 9.

us assume that the picture
printed as before with the
masks set as in Fig. 5. (The negative
will be in the forward running position).
Then if we desire to print the
sound area without rewinding, we remove both the positive and negative
films from the takeup spindles and put
them on the feed spindles. The printer
is again threaded up and the masks set
in the position shown in Fig. 8 instead
area

print.

.853"

.023

its side.

When the middle mask B (Fig. 3) is
pulled back, it engages this rib on the
side mask and moves it over sideways.
The mask is moved .017-inch at the
aperture itself. This means that the
sound track mask does not cover as
much space adjacent to the picture as
Therefore, that portion
it did before.
of the film

.017"

.23751

let

is

of position

6.

position the mask A (Fig. 5)
covers the sound track proper and the
portion of the negative marked Y (Fig.
However, when the
9) is printed.
sound track is to be printed the mask
(Fig. 6) is set back and the area

Reference to the figures will show
how the masks are set for different
conditions it is obvious that the versatility of this sound attachment is
all that can be desired.
It can also be
accepted that its accuracy is exact.

trade were the speeches of Sir
Oliver Lodge, F.R.S., the guest of
the
honour, and of Simon Rowson
screening of a series of films, including

Hepworth, Will Barker and

this

A

the

;

1896-1902
a wonderful demonstration of lighting effects by
Holophane, Ltd. and an exhibition of
acoustical and cinematographic apparaThe large attendance, under the
tus.
"classic"

productions

of

and modern sound pictures

;

;

chairmanship of Simon RowM.Sc, F.S.S., included leaders of

brilliant

son,

all sections of

distinguished

the trade, besides such
old-timers

as

Cecil

M.

—

J.

William-

son.

At the end of a long and eventful
evening, the opinion was generally expressed that the dinner had proved one
of the most interesting and significant
as well as unusual functions yet held
in connection with the film trade. Welldeserved congratulations were showered upon Mr. Rowson, W. Vinten,
Alan J. Williamson, Paul Kimberley

and Leslie Eveleigh,

to

whom, among

others, the remarkable success of the

evening was largely due.

:

;
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The Condenser

Departure

Reproducer

Plates,

for Improved Sound Reproduction
Fosters Improvement in Appliances.
C. D.

THE

condenser reproducer at its
best intrigues the interest of
engineers.
In its recently improved
form,
the
Edelman
acoustic condenser lends itself to particularly advantageous and economical

Uses

The

principal service uses of acoustic
condensers may be listed as follows

combinations
plifiers,

may

Previous objections to earlier and
cruder forms of acoustic condensers
may be briefly summarized by the
statement that they were structurally
imperfect in the use of a solid or rigid
electrode plate, in the use of deteriorating rubber diaphragm material
electrically imperfect in the narrowed
range of frequency response and poor
sensitivity, particularly below 100 cycles.
Also the older form was mechanically undesirable for radio service in
view of the fact that a large working
area was required to obtain satisfactory volume of response. All of these
objections are overcome by the new
acoustic condenser, and there are many
added advantages as will be pointed
out.

FACE

<--

TERMINAL
"--

SPACED

FRAME

THREADS
CONTROLLING
AIR GAP *v

•

BACK

TERMINAL

be constructed of dimensions comparable to the size required of the
dynamic cone and its baffling compartment, and the new acoustic condenser
may be applied in exactly the same
cabinet space previously provided for
such cones.
However, since the bilateral electrode structure functions
in much smaller volume, the cabinet
may be reduced in size or arranged in
new artistic forms requiring no orthodox grille effects. Especially attractive
designs may be concealed from sight
underneath or at the rear of a cabinet
or embodied in artistic wall pictures,

framed

tapestries, etc.
One amplifier
will operate as many condenser speak-

ers as desired without noticeable loss
of volume. As many as twelve speakers can be operated from a standard
245 push-pull output.
In some cases
where an extra speaker is required,

the condenser speaker can be shunted
around the output used to feed a dynamic reproducer. This is possible because the condenser reproducer is a
voltage operated device and requires
no heavy operating current.
Satisfactory response may be had
from the new type speaker in size of
The dimenonly 150 square inches.
sions may be arranged in any convenient form, an example being 10 inches
wide by 18 inches long, to conform to
the general configuration of a standard chassis compartment.

METAL

POROUS

FOIL

METAL CLOTH
STRETCHED

ELECTRODE-

WAXED

ON FRAME

ON CLOTH

—

VARIABLE

-!

SMALL
AIR GAP

SPACED
— FLEXIBLE

from

reproducer service,
the new acoustic condenser is suitable
in usual operating circuits, as a supersensitive condenser microphone, adaptable for broadcasting or recording
service.
A feature of this use is that
the condenser is readily concealed from
view, avoiding "mike fright." And, because of large pickup area, can be utilized to advantage out of doors or on
difficult pickup situations.
2.

Aside

METAL STRIPS

Low

CARRIED ON

denser speaker; (c) reduced cost and
bulk of cabinet space and shipping
weight required in the case of the
acoustic reproducer.
Aside from this
factor, there may be mentioned the
suitability for remote control installations when the acoustic condenser reproducer is employed.

Replacement Uses
While most suited
ceivers,

the

may

be noted that condenser
speakers have at irregular times received the inventive consideration of
many minds, but that the bulk of previous work was largely and abortively
directed to the use of one or more fixed
As early as
rigid electrode plates.
1880, Amos Dolbear suggested the use

"FRAME
AIR-

AIR-

MOVED

MOVED

FLEXED FACE
ELECTRODE
DIAPHRAGM

AUDIO
VOLTAGE
INPUT

-VARIABLE
AIR

U

1

the use of acoustic condensers of
due not only to the economy of structure, but also to the savings effected in: (a) size and cost of
smaller amplifier required for equal
response volume; (b) reduced cost of
and size of power supply unit required
of the amplifier which feeds the con-

GAP

PHASEDFLEXED
BACK
ELECTRODE

iu— "
"

D

costs possible

radio re-

General Structure
It

Costs

The comparatively low

new

condenser has
adapted as a

been developed and is
replacement item, either to replace
older types of speakers in existing set
installations or to supplement these by
an additional speaker or two operated
from the same output. It is pointed
out that any intelligent serviceman
can make the necessary connections to
the plate output circuit.
Suitable
operating circuits are hereafter discussed. The most satisfactory adapter
circuit is comprised simply by a stepup output transformer coupled to the
regular plate output circuit by means
of a coupling condenser of about two
microfarads capacity.

(AIR "

PERMEABLE)
DIAPHRAGM

fWfffluTTl

in

STRETCHED
ON FRAME

of

to

acoustic

FIG.2

this type are

CLOTH

Section

Electrode

Makes Practicable More

(I

METAL CLOTH
DIELECTRIC

Rigid

Peak

1. As an acoustic condenser reproducer, replacing dynamic or cone type
speakers.
In this use the reproducer

with either triode ampush-pull or single tube output amplifiers, resistance or resistancedirect coupled amplifiers, and lastly,
with the pentode output tube amplifier.
With hum removed from the output,
the last combination, the pentode with
the acoustic condenser of bi-lateral
flexible electrode structure, appears to
be particularly effective.

Fixed,

Faithful Reproduction.

The Need

By

From

FIGJ

acoustic

showing relation

condenser

of parts.

IIIPOLARIZER

FRAME

Acoustic condenser action.

4
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of a condenser receiver for a telephone
Various workers introduced the
essential ideas of (a) polarizing or
direct super-imposed operating potential; (b) perforated electrode plate to
permit access of air; (c) various operating circuits applicable to vacuum
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Plane Wave Front Propagation

OUTPUT

line.

tube connections

;

and

(

d ) refinements

in mechanical structure. Probably the
most satisfactory use of acoustic condensers has heretofore been in the
form of condenser microphones as rendered practical by vacuum tube amplifier circuits.

The improved acoustic condenser,
comprises essentially, two flexible electrode diaphragms, supported closely
adjacent to each other with a definitely
regulated air-gap of variable dimensions between.
One of the electrode
diaphragm elements is made air-permeable and usually takes the form of a
metal "cloth" carrying flexible soft
metal strips combined therewith. The
other diaphragm element comprises an
insulation

treated flexible cloth to
which a very thin metal foil surface
is flexibly fastened.
The need for flexibility is emphasized and may be attained by the patented method wherein
a special wax is utilized to fasten the
foil to the dielectric cloth.
To define
a definite range of air-gap spacing between the two electrode members, a
series of spaced threads is customarily
interposed between the two members.
These threads are not only flexible but
also serve to eliminate "back-lash"
effect, previously a serious fault in
condenser reproducers operated at
large volume of response. Instead of
permitting elasticity to return the electrode members with a rustling sound,
the threads break the transient vacuum
and compression of the air, and there
is not a rustle left to irritate the listener's ears.
A further advantage attained by this departure in structure
is found in the fact that, when a polarizing voltage together with an impressed audio-frequency voltage supply is
connected to the bi-lateral flexible electrode diaphragms, each electrode diaphragm is actuated in correct phase so
that for all the medium and larger
sizes of such condenser reproducers,
no baffling of any sort is necessary in
order to effectively radiate sound
waves of low frequency. The air is
simultaneously pushed out, for example, from both the face and the back
of the acoustic condenser.

FRONT

Instead of attenuating rapidly with
distance from the source, the substantially plane wave-front radiation from
this
acoustic
condenser reproducer
travels outwardly to the listeners so
that the observed intensity of sound
is almost identical either nearby or as
far away as fifty feet from the speaker.
Due to actuation of air movement on
both sides of the condenser speaker of
this type, there are no actual dead
sound radiating angles about the
speaker, though most of the sound energy is caused to progress in a plane
wave-front, bending outwardly at a
narrow angle. This means that in the
case of a large auditorium, efficient
sound projection may be had without
waste of sound energy up to the ceiling or down to the floor to cause undesired echo effects. In a small living
room, the observed effect is that the
sounds appear to have a non-directional
source, exactly as if coming from the

room

itself.

How Sensitive Response is Attained
The

fact that even a single 171 tube
output affords large volume of response
with this acoustic condenser when
properly connected thereto is an indication of its comparative sensitivity of
response. In the medium sizes, exactly

as loud volume may be had as can be
obtained from dynamic speakers operated from the same output, while in
the larger sizes the acoustic condensers afford greater volume of response
than can be had from other forms of
reproducers from the same amplifier
This is due in part to the
output.

volume of air moved

relatively large

a time by the large working areas
The
of the condenser reproducer.
sensitivity is attained by a combination
of multiple plunger action and large
at

diaphragm excitation. To comprehend
one must first consider that it was

this,

one time supposed that the diaof a condenser speaker must
be stretched very taut, not only to keep
the diaphragm from touching the fixed
electrode but also to avoid resonance

(SPEAKERS)

5

FROM OUTPUT TRANSF.
OF AMPLIFIER

FIG.
posed by the material area of the fixed
rigid plate or plates are avoided.

The air that is moved, is moved in
phase, firstly as a multiple piston action but secondly, and more importaccompanied by a diaphragm
action of large area extent excited by
the first action. The necessity for "in
phase" excitation for simultaneous
movement of all areas of the diaantly,

phragms

simultaneous movement of both flexmembers, permits a relatively

each

desired audio-freThis
quency range of the speaker.
view led to endless mechanical difficulties, as few if any, materials will
retain permanently a great radial ten-

the

sion without an elastic fatigue yield.
Another idea was that the condenser
reproducer should be arranged in the
form of a multiplicity of plungers or
miniature diaphragms operated in the

same phase.

Fairly satisfactory speakwere made but were

ers of this type

cases limited too narrowly in
further
frequency response range
in

all

obvious in order to avoid

ible electrode

at

in

is

interferences or different rates of
travel of the sound energies over different portions of each diaphragm. This
combined diaphragm energization affords very marked improvement in volume of response from the same excitation energy. In effect the diaphragm
is rolled or undulated over a series of
flexible parallel ridge supports and
moves the nearby air with high efficiency.
The flexible electrode structures permit much closer normal operating separation of the electrodes than
is the case when one or more of the
electrodes are fixed rigid members.
This close spacing of the distance between the electrodes makes a direct
gain in the force obtained from a
given excitation energy, but due to the

phragm

distortions

MFD.

larger

vibratory

movement

of

This, because both
members can move oppositely in correct phase, back and forth as the exelectrode.

citating voltages

dictate.

To permit

this combined piston and diaphragm
action, the spacer threads serve an important function and are, further, very
effective in breaking

up and thwarting

phenomena which
back-lash
rustle
would otherwise be highly objectionable.
So close may spacings be in
practice that they are scarcely visible
to the naked eye, though the soft front
of one's fingers may easily feel the
dual vibrations of both working diaphragms.

Frequency Range

;

limited in respect to

BACK
ACOUSTIC

CONDENSER

FIG.3

their

relatively

poor sensitivity, and were limited
further by the inordinately large size
required for satisfactory loudness of
response.
In the bi-lateral flexible
electrode structure of the improved
condenser, however, such limitations
as well as the loss of sound energy im-

ranges
audio-frequency
Extensive
are covered by the same acoustic condenser of this type due to the strucAll of the necessary
ture employed.
overtones required to characterize each
human voice or each individual musical instrument are retained in propei*
relative volume to the fundamental frc-
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There is no frequency that
an ultra high quality amplifier can
quency.

afford in its output that this condenser
reproducer will not respond to, from
the highest to the lowest. Only in the
smallest and miniature sized acoustic
condenser is it necessary to resort to
the assistance of auxiliary baffling to
obtain satisfactory radiation of bass
sounds. Except for minor peaks and
valleys caused by suppressed resonance
effects inherent in the diaphragms, however lightly and flexibly constructed to
minimize such effects, the major response is surprisingly uniform over a
very wide range, covering all of the

necessary fundamental frequencies and
Parasite
their harmonic overtones.
harmonics and exaggerated peak resonances common to other types of reproducers are entirely avoided in the
There
improved acoustic condenser.
is a noticeable dropping off in db.
response below 100 cycles in the
smaller and medium sized acoustic
condensers but all will respond satisfactorily to the deepest bass desired.
It is a great satisfaction to hear the
smallest acoustic condensers of this
type clearly emitting the deep bass of
the contra-bassoon, the kettle drum, or
the tuba, unmarred by barrel nasal
type of resonance. Listeners who have
acquired "dynamic ears" will be equally astonished to hear the true repro
duction accompanied by full rich overtones in the case of high notes of the
violin, piccolo,

oboe,

etc.,

all of

are considered of more practical

sig-

nificance than any set of mere singlefrequency response curves, because a
diaphragm behaves differently to a

multiplicity of mixed frequencies than
it does to a single frequency at one
time.

Bass Response

Is

Attained

has been made evident that no
reliance on large baffles is required to
obtain highly satisfactory bass response from this speaker. Nor has it
been found necessary to resort to exaggerated or weighted dimensions for
the moving parts. Rather, the answer
was slowly developed by proper selection of the flexible thin metal strips
It

ing overtones, but that each individual
bass instrument reproduced is clearly
intelligible and distinguishable from
other bass instruments of similar low
fundamental frequency range. In connection with suitable operating circuits
for this speaker, it is necessary to have
an output amplifier capable of supplying the desired undistorted bass frequencies and an output coupler capable
of transmitting such frequencies to
the
speaker.
Otherwise the same
speaker which responds correctly to
the proper output will give poor results
on a poor or distorted amplifier output.

How

Overtone Response
Obtained

Is

Attaining high-frequency response in
the audible range has in general been
less difficult than the low-frequency

SPEAKER '
TERMINALS

"

GASKET
SEAL"

which

are distinctly and unmistakably characterized to the musically trained ears.
But it is in the renditions of child
voices or soprano voices of artistic
qualities evidenced in practised technique that the full capabilities of this
acoustic condenser are fully realized by
even untrained ears. This is because
the reproduction is in fact lifelike. The
thin flexible diaphragms are unweighted
by attachment to other heavy members
which must carry exaggerated vibrations as in the case of other types of
reproducers. A noted composer stated
that in listening to a rendition of a
violin by this condenser speaker the
reproduced notes were true pitched.
On a similar test, a leader of a popular
dance orchestra stated that the various
instruments of the orchestra in the
selection reproduced were in correct
volume perspective. Such expressions

How

combined with the air permeable diaelectrode. These afford all the
necessary air damping and air gripping
needed for reproduction of the deepest
bass desired. Let it be noted too that
this deep bass is not lost in a maze of
muffled sounds lacking in characteriz-

phragm

WEATHER
FLEXIBLE

ENVELOPE

t

PROOFED
FABRIC

ENVELOPE

SPEAKER-

FIG.5

WAX SEAL

FRAME

wr

range in the case of condenser speak-

But to retain the desired overtones in correct proportion, without
loss of the fundamental by exaggeration, was not so simple.
In the acoustic condenser the metal cloth used is
normally at a greater distance away
from the impermeable electrode than
are
the
flexible
strips
supported
thereon, but at the same time such
metal cloth itself affords a multiplicity
of air pores permitting efficient response to the highest audible frequencies the amplifier output can supply.
See Figs. 1 and 2.
ers.

Precautions With High Gain
Amplifiers

From the foregoing considerations,
since the acoustic condenser will respond to extremely high audio frequencies, it follows that in the use of a
high gain amplifier to feed same, precaution must be taken, first, to fully
shield the amplifier as is customary in

amplifiers built on a metal chassis, and
second, to ground the pickup circuit in
the case of a phonograph needle pickup, to avoid capacity feedback effects
through the amplifier. Even high gain
direct-coupled amplifiers using a 224
type (space charge) input stage feeding a 250 output stage can be operated
with this precaution. In some cases
it is further desirable to employ more

than ordinary spacing hetween the
primary and secondary windings of the
output transformer to minimize capacity coupling between the windings, or
Ordto use an electrostatic shield.
inarily the only precaution required is
that the chassis frame of the amplifier

be grounded.

Location of Condenser Speakers
Since this type of acoustic condenser
propagates sound waves from its back
as well as its front side, best operation
may be had when at least six inches
of clearance is allowed between the
speaker and the wall. In mounting a
speaker in a radio cabinet of conventional style, sufficient air space must
be left to permit free travel of the
It is perpropagated sound waves.
missible to interpose part of the chassis
or power pack of a radio set in the
path of the condenser speaker wave
propagation provided that such parts
are securely fastened so as not to impart false resonances by self vibration.
There is ordinarily no trouble in this
respect and even the self vibration of
thin veneered cabinet walls usually inIn the
troduces no harmful effect.
case of small sized condenser speakers
mounted in a radio cabinet or a baffle
box, the cabinet or box need not exWhile
ceed twelve inches in depth.
may be conveniently
the speaker
mounted at the front of the cabinet or
box, more pleasing results will sometimes be had by recessing the position
For example, (see
of the speaker.
Fig. 3) in the case of a box compartment 12 inches deep, the speaker may
be located seven inches back from the
front end of the baffle compartment.
The use of baffles of any sort is not
required on the larger sizes of speakers, and satisfactory results are had
from such speakers mounted in thin
walled picture frames hung from
walls in the customary manner.

In the case of large rooms or auditoriums, it is preferable, where possible, to mount the speaker with clearances from both the floor and the ceiling, with its midpoint at about a height
of six to eight feet above the floor.

Very large audience coverage (up to
1200 persons) may be had with correct
disposition of even a single moderate
sized acoustic condenser of this kind.

For very large audience coverage (i. e.
1500 to 10,000 persons) the use of multiple grouped acoustic condenser speakLarge audiers is the best practice.
ence coverage, not practical because of
high cost in the case of other types of
satisfactory
highly
is
reproducers,
(Concluded on page 32)
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Radio vision Bids for
Public Favor
By

Accelerated Pace.

Austin C. Lescarboura.
Mem.

RADIOVISION,
vision,

I.R.E.

or

Mem.

radio

A.I.E.E.

tele-

making

slow but
steady progress.
Despite all
that has been said about the

_

is

impracticability of this young art, despite the ridicule of those who would

much

prefer to elect their own time
and place for introducing their own
version of a refined radiovision art,
despite the many obstacles by way of

immediate

commercial
exploitation,
radiovision has jumped clean out of
the secrecy of the laboratory and into
the public eye during the past few

months.

There

is

and In Home Equipment,
Radio Television Moves Ahead at an

In Programs

no telling how soon

radiovision may become an established
industry, fully self-supporting, and, indeed, lending a helping hand to the
radio industry at large which at times
is in need of fresh interest.

To an audience of radio engineers
and workers it seems hardly neces-

come

to look

upon

this subject as

a

trade-mark pure and simple.
If radiovision is to make a bid for
public favor, the first step is broadcasting.
Programs must have a cer-

amount of subject matter intThey must be broadcast on a
regular schedule.
The public must

tain

erest.

know

that by tuning in on a certain
wavelength at a certain time, there

will be pictures available.
If we look
back upon sound broadcasting, we note
that many broadcasters were on the
air prior to 1920, with purely experimental programs. DeForest operated
a broadcasting station as far back as
1909, eleven years prior to the dawn

of what we recognize as the broadcasting era.
Yet the earlier workers
were so lackadaisical in their broadcasting schedules that no one could

sary to point out the difference be-

tween home radiovision and telephone

One presupposes a simplicapparatus that makes for low

television.

ity of
cost,

and the flashing of the best pos-

programs, consistent with the
limitations of the art, through space.
The other calls for the best possible
results,
almost irrespective of the
amount and the cost of equipment,
together with as many wire channels
as may be required. Thus the recent
demonstrations of the telephone engineers, while considerably beyond the
results obtained via radio with home
equipment, have been interpreted in
their true light by the radio fraternity.
It is only the lay press that has
sible

drawn rather unfortunate comparisons
between perfection at any price, and
price with any results..
That same
lay press,
however, would hardly
make the same mistake in judging the
music of a philharmonic orchestra and
that of a public school orchestra, appreciating full well the marked difference between professional talent

and amateur

talent.

Subject Matter Interest Required
Several factors have served to lend
greater subject matter interest to radiovision broadcasting. Until recently,
been
broadcasting has
radiovision
largely experimental and uncertain.
Transmitters have gone on the air
at irregular intervals, and have transmitted simple pictures really intended
for the testing of receiving equipment.
There has been almost no attempt at
creating an interest in the subject
matter itself. Indeed, one well-known
television worker has been broadcasting pictures of a little girl bouncing
a ball until the lookers-in have frankly

Fig. 1.

Home

television.

count for certain in tuning in music
or speech.
Therefore, there was no
special incentive except on the part of
those interested solely in experimentation.
Likewise today, the interest in
radiovision has, until now, been solely
experimental. The layman would not
bother with it. But with the advent
of regular programs, containing some
subject matter interest, the layman is
prepared to buy equipment and to tune
in on pictures, even if they are relatively simple and crude.

Double Transmitter for Sight and

Sound
One of the handicaps of present-day
radiovision broadcasting is that most
workers employ only one transmitter,
which must serve as their laboratory
as well as broadcasting equipment.
Changes and alterations are made in
the transmitter, causing a disruption
of broadcast schedules. After all, there
should be available an entirely separate transmitter for broadcasting, so
that no alterations or changes could
possibly cause any interruptions in the
programs themselves. This is a point

which will have
commercial side

to be observed if the

is to gain in imporIn fact, most of the radiobroadcasting efforts until now
have smacked of the experimental laboratory.
Pictures have been sent out
in reversed form.
Sound accompaniment has been out of step. Monitoring
has been faulty. Announcements have
been crude. All in all, there has failed
to be incorporated the perfection of
good showmanship; hence the appeal
has been solely to experimenters, limited in numbers, rather than to the
laity which is the deciding factor in a

tance.
vision

commercial

success.

For the most

part, broadcasts of
radiovision subjects have been in the
form of special films placed in a film
pickup machine, or again actual subjects scanned by a beam of light. The
special film subject has much to recommend it. Subjects may be filmed under
the most satisfactory conditions, parIt beticularly regarding lighting.
comes possible to syndicate a given
subject to a number of scattered radiovision stations, thereby building up
a network without the cost and problems of a wire hookup. However, in

actuality the main drawback has been
the repetition of the film. Broadcasters have used the same film over and
over again, which is but natural, perhaps, but certainly serves to kill the
subject interest. While this might be
pardonable during the experimental
era of radiovision, it is unpardonable
when public interest is being solicited
purely on the grounds of entertainment.
The use of the scanning beam has
also presented certain drawbacks. The
subject must be scanned in a darkened
room, which precludes picking up outQuite a while ago the
side subjects.
telephone engineers disclosed the daylight pickup technique, with the subject fully illuminated and with the

scanning taking place in a television
camera. This device comprises a revolving scanning disc, a photographic

and a photoelectric cell. The
properly focused image is scanned in
the camera itself.
lens,

New Camera
Recently, some interesting radiovision broadcasting has been bandied
by direct daylight pickup, employing
a novel form of television camera. The
Jenkins Television Corporation engineers have developed a camera which
It is
at once simple and effective.
the form of an angle-iron frame,
mounting a case at the top representing the television camera proper, and
is

in
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on the part of radiovision

initiative

workers.

Something has been said about the
radiovision pickup of subjects which
are being broadcast over sound broadcasting systems. This is an ideal tieup,
for obviously the sound end of radio
transmission is fully established and
perfected. By tying in with sound, the
radiovision program is made immeasurably more effective.
Even though
the pictures may lack in detail, the
sound accompaniment serves to carry
them along and to make for better
understanclability.

Standard Films and Discs
months ago, the Jenkins
undertook simultaneous and synchronized sight and sound broadcasting
by means of standard talking picture
films and discs.
The subjects were
recorded and filmed under typical
Several

staff

studio conditions.
The film
in the Jenkins film pickup
machine, to which was connected the
33% r. p. m. turntable by means of a
flexible shaft.
Thus the pictures and
sound record were in step at the starting tape.
The picture signals were
transmitted via the Jenkins transmitter
at Jersey City, N. J., while
the sound signals were transmitted
over direct wire to the DeForest experimental radio telephone transmitter,
at Passaic, N. J., for transFortunately,
mission on 187 meters.
most broadcast receivers reach down
that low, so that with a standard
"talkie"

was placed

Fig.

2.

Tuning

in

a large case below for the batteries.
In front of the camera case is the
revolving scanning disc, driven by a
large synchronous motor, together with
the photographic lens.
The image is
focused by means of a peep tube at
one side of the lens. The camera may
be tilted to any angle by a screw
handle, while the entire mechanism
may be moved about on the four rubber-tired wheels of its truck.
A control board serves to start and stop the
motor, vary the electrical adjustments,
and otherwise regulate the mechanism.

The subject to be picked up by the
camera is fully illuminated.
The usual motion picture lights may
television

be employed.

However,

it is

interest-

ing to note that the photoelectric cell
critically interprets the slightest difWhile the
ferences in illumination.
human eye and again the photographic
negative may not draw very fine distinctions between slight differences in
cell
the
photoelectric
illumination,
shows clearly the variations, and, inThus the
deed, accentuates them.
most troublesome dark spots may appear in the reproduced radiovision
image, and yet when the original is
viewed in its full illumination, there
appears to be no reason for such efHowever, the engineers have
fects.
now become accustomed to the critical
gaze of the photoelectric cells and
know how to adjust the illumination
accordingly.

The

direct pickup, with full illumis a decided step ahead in
the commercial exploitation of radiovision. It serves to provide an endless
In
flow of fresh television material.
the absence of a permanently recorded
program, as in the case of film pickup,
the radiovision broadcaster is certain
ination,

to provide greater subject matter interest.

Anything serves as program

material today.

Any

person, stepping

on television program.

before the camera, is flashed over the
air, and so there need be no dearth
of material even though some of it
may be prosaic in everyday terms.

Increased Variety of Subjects
However, the main advantage of the
direct pickup camera with full illumination is the greater variety of subjects
than is available with the scanning

beam method.

now becomes possible
for radiovision broadcasters to go out
in the field and select news subjects,
prominent

Now

It

personalities,

and so

on.

us not misunderstand what
this means
this is not a promise that
baseball games, automobile races, horse
races, football games, parades and so
on will be placed on the air shortly.
Anyone, even with a modest knowledge
of radiovision technique, knows how
utterly impossible it is to radiovise
such events for a long time to come.
let

:

However,

it

is

possible,

now, immedi-

ately and practically, to pick up a
close-up of a person and to broadcast
this image at the same time that the
microphones of the regular sound
broadcasters
are
picking
up that
person's voice.
For instance, what is
to prevent the properly equipped radiovision broadcaster from picking up the
closeup of Admiral Byrd as he sails up
New York Harbor, or Colonel Lind-

bergh upon his return from some distant flight, and so on?
The close-up
of our President may be broadcast
at the same time that his voice goes
forth over the broadcast networks.
All

that

is

required

camera out on
with

the

either

by

is

location,

a television
so to speak,

radiovision
transmission
control over wire
lines to the usual transmitter, or,
better still, by a portable transmitter.
These things are, please note, no
longer pipe dreams. They are realizable realities. It is just a question of

remote

W2XCR

W2XCD

broadcast set tuned to W2XCD, and
with a short-wave receiver and radiovisor tuned to W2XCR, the average
home could enjoy complete sight and
sound broadcast reception for the first
time..

Only a few weeks ago, the Jenkins
organization opened a television theatre in connection with the Radio and
Television Week of the Jersey City

Chamber

of

Commerce.

The

television

the Lodge of West
Side Park of Jersey City, took the
form of a combination sound and radiotheatre,

held

in

The Jenkins camera,
vision studio.
surrounded by powerful motion picture lights, served for the picture pickup, while one or more microphones
The theatre
picked up the sounds.
had much the general atmosphere of
the usual "talkie" studio, although on
Various proma more modest scale.
inent stage, lecture platform, publiclife and other personalities appeared
before the combined radiovision and
sound broadcast pickups, and were
flashed to a number of receiving devices placed about the city, as well as
to

in"

an unknown number of "lookersThis
scattered far and wide.

demonstration served to prove the submatter interest which is possible
even with the admitted limitations of
ject

the present 48-line technique.

How Much

Detail?

And speaking about limitations, just
how much detail is possible? Actually,
the detail possible with a 48-line pic-
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ture is surprising.
In the case of a
close-up, it is possible to represent say

a policeman's face, clearly showing the
cap with shield. One instantly knows
it is a policeman's face.
Or again, a
really good looking girl may be repro-

duced

—

features, hair, necklace, attractive eyes. If the action requires more

of the subject than just a close-up, a
silhouette study with as many as three

characters may be reproduced, with
good story-telling possibilities. Voice
or sound accompaniment, however,
helps immeasurably and should be included whenever possible.
So much for the program end, but
what is beiug done for the home end?

The answer

is,

plenty.

Recently, engi-

have developed simple equipment which serves well enough for the
existing technique.
The equipment is
roughly divided into three different
classes, namely: (1) Equipment for
the avowed layman, who is interested
solely in what he can see, and cares
positively nothing for the experimental
end.
(2) Equipment for the layman
who does not mind adding or changing
the equipment a bit as time goes on, in
keeping with advances in the art, yet
desires to start out with something
neers

tangible.

(3)

Equipment for the ex-

perimenter who gets the real

thrill

out

building his

of

own from

tried

and

proven parts.
In the

first class, there are products
available for the average home
in the form of simple radiovisors and
special radiovision short-wave receivers.
One popular model is in the form
of an attractive cabinet, with recessed
opening or shadowbox at the front, and
control panel below. As many as eight
persons can view the pictures at one
time, due to the large magnifying lens.
A companion device is a special shortwave receiver without regeneration and
with sufficiently broad tuning so as to
take in the necessary width of side
bands for good radiovision detail. The
receiver includes the power pack for
full a-c. operation.

now

In the second class is a simple, stripped outfit, with parts entirely exposed.
One type now becoming popular makes
use of a simple form of Faraday eddy
current motor, which runs silently. A
48-line disc is supplied, although 60hole and 24-hole discs are interchangeable, with corresponding speed rotors.

A

third class is in the form of a kit
components, including all parts
machined, drilled and threaded, so that
the average boy or man can assemble
of

his

own

radiovisor.

The problem of synchronism, once
considered serious, is no longer looked
upon as insurmountable. For the present, the usual a-c. power line serves
as the synchronizing agency particularly when the transmitter is on the
same power system. On different a-c.
power systems, the receiving scanning
disc, operating synchronously from the
power system, may require some manual adjustment from time to time, although it is not difficult to maintain
synchronism with the transmitted
images.
Of course the present equipment is
far from perfection. It is not in the
same class as the usual home movie
equipment.
It is far from the relaperfection attained
by sound
tive
broadcasting after ten years of constant development.
But even so even allowing all the
criticisms against radio television
even after disillusioning those who expect to see the World's Series Games
broadcast on a screen the size of a
picture theatre screen we still maintain that radiovision is about ready
for commercial exploitation. And why
should it not be entitled to the same
consideration from the sympathetic
public, as sound broadcasting received
in its pioneer days?
'

—

—

The

Chief Problems
of Television
By George H. Robinson

AS

may

be surmised from the

this article does not attempt to offer suggestions on
how to build a television aptitle,

paratus, nor does it attempt to describe the functionings of such an
apparatus.
It is written, rather, for
the purpose of conveying to the engineer, as well as the layman, a plain
story about the chief difficulties that
today are engaging the attention of
experts in the subject.

The problem

of television in its general sense is converting signals into
electrical signals and then back into
After these two essenlight signals.

have been accomplished

tials

it

re-

to develop the required degree
sensitiveness, speed, efficiency and

mains
of

accuracy.

A

theoretically possible television set
to duplicate the

might be expected

functioning of the eye. The image is
formed upon the retina, a sensitive
screen, which consists of a multitude
Each eleof light-sensitive elements.
ment is connected to a nerve fibre
which goes directly to the brain. This
University of Louisville.

*

group of nerve

fibres

constitute

the

Thus, a large number of
photosensitive elements could be connected each with an individual channel leading to a distant point and
signals sent simultaneously from the
various elements, and used simultaneously to re-create the scene at the
distant point. It is immaterial to the
eye, however, whether the whole scene
is surveyed at once or all of its various elements viewed individually in
less than one-sixteenth of a second.
This phenomonon is explained by the
functioning of the human eye.
optic nerve.

Function of the Scanning Disc
In

television,

the

scanning

disc,

which runs over the elements of the
image in sequence, transmits the various elementary signals individually.
Sometimes, when more than one channel for transmission is to be used, the
signals may be broken into several
series of simultaneous signals. An intense light is reflected from the image
onto the scanning disc. This beam of
light passes through the holes of the
scanning disc and is registered on the
photoelectric cell. The light falling on

the photoelectric cell is greatly diminished in brilliancy, due to the speed of
the rotating disc and to the fact that
the light falling on the image must not
be so bright that it will be a hazard tc
the image, in case it is a human. Of
course, the signal coming from the
cell may be amplified, but this must
be done so that tube noises and other
sources of interference will not seriously interfere with the desired results.

Assuming that the desired

electrical

produced, the next step is the
transmission of this signal. Formerly,
in the system of the A. T. and T. Co.,
for the transmission of still pictures,
a frequency band of 400 cycles was
used to transmit a picture of 5 inches
by 7 inches, the operation taking seven
minutes. On a television set using a
scanning disc and obtaining a picture
of the same size and fineness of grain
it would be necessary to use a frequency band of nearly 7000 times as
great as now used, or, in other words,
a frequency of approximately 3,000,000 cycles. Wire circuits are not designed to utilize frequencies higher
signal

is

(Concluded on page 19)
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Trouble Shooting In
Amplifiers
By James

of coupling:

Transformer, (2.) ReImpedance, with varand 3, where combinations
of
resistance
and impedance and resistance and auto transformer coupling are involved. However, no matter what the arrangement
the function of the system is always
the same. This does not mean that the
performance is the same. Our purpose
is not to outline the operating characteristics of various types of audio
amplifiers.
Instead to concern ourselves with troubles in audio amplifiers.
We take for granted and we are justified in so doing, that the audio amplifier incorporated into any receiving
system is best suited for that system.
(1.)

sistance,
(3.)
iations of 2

Furthermore that the design of that
audio amplifier is as good as can be
made under existing conditions. Operating on this premise we eliminate the
of amplitude distortion in
audio amplifiers, wherein is involved
the frequency characteristic of the

subject

amplifier in question.

The vacuum tube employed in an
audio system plays a very important
role, because it manifests a great influence upon the performance of the amplifier and the attainment of satisfactory results.

High

mu

tubes or tubes designed
to possess high values of amplification
constant are suitable for use in two
types of audio amplifiers, resistance
coupled and impedance coupled and are
not suited for use in transformer
coupled systems.
2. The conventional type of low mu
tube represented by the 226 and 227
is suitable for use in all types of audio
amplifiers but is limited for use in all
stages except the output stage.
This
does not mean that a power tube cannot be employed in an intermediate
stage in the audio system, but it is
mentioned so as to define the limits
of the regular tube.
3. D-C. tubes such as the 239A are
not suited for operation with raw a-c.
filament potential, but may be employed in series filament connection
when the filament supply is d-c. secured from the a-c. power line or batThe same applies to the 112.
teries.
4. The screen-grid tube utilized as a
space charge tube is unsuited for use
with transformer coupling. This applies to the a-c. and d-c. tubes of this
type. This tube is suited for use with
coupling
resistance and impedance
when the resistances and the chokes
are specially designed for the tube.
5. The 226 and the 227 are suitable
for use in audio amplifier systems
operating with raw a-c. filament po1.

Be

Fulfilled in

but greater satisfaction is secured with the latter.
6. All types of tubes may be employed in push-pull arrangement providing that the system is designed for
such work.
7. The utility of power tubes such
as the 210, 245, and the 250 is governed by the required output power
tential,

and the amount of voltage available
for application to the grid of the output power tube.
"~8. .Output power tubes should be
interchanged unless the required operating potentials, grid, filament and
The reason for
plate, are available.
this is that the output power is a function of the operating potentials.
9. It is necessary to remember that
the operating characteristics .of the
output tube differs from the other

tubes in the amplifier. This difference
is found in the function of the output
tube. Whereas the other tubes in the
amplifier perform as voltage amplifiers
the output tube is a power amplifier
and the power output varies as the
square of the input. In other words
if a tube is rated at 4 watts output
with a certain value of plate potential
and 40 volts applied to the grid, the
application of 20 volts to the grid reduces the output power to one-fourth
of the maximum output or 1 watt and
not to one-half the maximum power
or 2 watts.
10. The difference between the output power tubes and the other tubes
in the audio amplifier is one of physical structure which permits the application of higher values of plate potential and grid bias so as to enable the
application of high signal voltages to
the grid of the power tube without
causing overloading and distortion.
Furthermore, the design of the power
tube is such that it affords best energy
transfer between the tube and the

speaker over the normal audio frequency range, therefore affording best
tone quality.
11. All tubes are suited for series
or parallel filament connection, although it is not customary to employ
the a-c. tubes in series connection.
12. The design of all vacuum tubes
is such that operating voltage specifi-

must be fulfilled and adhered
Excessive operating potentials may
cause irreparable injury to the tube.
This is particularly true of the filament.
plate or
filament,
13. Insufficient
grid potentials will impair the operation of all vacuum tubes. The advent
of the screen-grid tube makes necessary
mention of the screen-grid voltage in
addition to the other voltages quoted.
14. Amplification in a system should
not be secured by increasing the opercations

to.

Order That AmpliFree From

Be

fication

R. Cameron.

amplifiers in use today
AUDIO
employ three distinct methods
L

Operating Characteristics of Vacuum Tubes
Are Such That Certain Conditions Must

Distortion.
ating potentials unless the value in use
before the change is made is less than
the maximum.
15. Volume control should not be in
the form of reduction of operating potentials, such as the filament or plate
voltages. Reducing the grid voltage is
out of the question.
(The above applies particularly to the audio amplifier, since plate voltage volume control
is used in radio frequency amplifiers.)
16.

Vacuum

tubes of

definite operating lives,

types have
determined by

all

the operating potentials applied to the
The most valuable part of the
tube.
tube is the filament and operating life
is limited by the deactivation of the
filament or decrease in electronic emission.
The 227 type of tube involves
the cathode as the source of electrons.
of
characteristics
tubes are such that certain
conditions must be fulfilled in order
that the amplification be free from disThe first is the elimination
tortion.
D-C. current must
of grid current.
not be permitted in the grid-filament
circuit since it introduces distortion
and reduces amplification by varying
the characteristic of the tube and the
coupling device. This applies equally

Operating

17.

vacuum

to

all

forms of audio amplification.

The second is that circuit arrangement must be such that the plate current variations in the plate circuit
should be faithfully amplified reproductions of the signal voltage applied
This means that
to the grid circuit.
every increase and decrease in signal
voltage should be faithfully followed
by plate current variations in the plate
Since these plate current varicircuit.
ations are a-c. the d-c. plate current
must be steady, hence fluctuations of
d-c. plate currents should not be perThey indimitted during operation.
cate lack of balance between the plate
and grid voltages. Increase in plate
current during passage of the signal
indicates tube overloading, distortion
or insufficient grid bias.
18. Where more than one tube is
employed in a single stage, as in a
parallel or a push-pull stage, it is best
if the tubes are of like design and
characteristics. This condition affords

With respect
stable operation.
to the plate current drain in push-pull
stages, best results are secured if the
total current drain is divided equally
between the various tubes in the stage.
This division of plate current is also
more

advantageous with respect

to the effect

upon the core of
(if it employs a

of the direct current

coupling unit
core) in the plate circuit.
the

19.

Vacuum

in parallel

tubes

may

be connected

and in push-pull arrange-

ments when additional output

is

re-

:
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quired.
However, the power output
of two tubes in parallel is not equal
to twice the output of a single tube.

Empirical determinations have shown
an increase of about 30 to 40 per
cent.
Furthermore, the use of tubes
in parallel does not permit a signal
voltage in excess of that permissible

with one tube.
Push-pull arrangements afford
advantages not found in parallel systems.
In the first place, it is permissible to apply a greater value of
signal voltage, approximately twice
that permissible with one tube. Second
the output is greater than that available with two tubes in parallel. Third,
the operating characteristic of the tube
is altered so that greater freedom from
distortion is secured.
Fourth, pushpull systems minimize hum due to potential variations in the grid-filament
circuit due to the hum in the filament
supply or induced into the grid circuit.
21. The
association
between the
vacuum tube and the device connected
into the tube plate circuit is very
important, so much so that it is the
difference between good quality reproduction and poor reproduction. Hence
haphazard) replacement of defective
When
coupling units is impossible.
one unit is removed, the replacement
should be identical.
22. With respect to the plate voltage applied to vacuum tubes, it is
necessary to remember that a voltage
drop takes place across the coupling
unit located in the plate circuit.
This means that the voltage at the
tube plate is less than the voltage at
the source of supply. Due to the current carrying capacity of the coupling
units, plate voltage increase is definitely limited, since each increase in
plate voltage increases the plate current and flow through the coupling
unit.
Excessive current flow will injure the plate coupling unit, regardless
20.

of its type.
23. Do not remove tubes from series
filament installations unless the proper
precautions are exercised to prevent
overloading of the other tube filaments.
The same is true of tubes in parallel
connected across transformer windings.

Forms

of Coupling

The choice

of any one type of coupling unit is largely a matter of like
and dislike. Also of the required frequency characteristic. In this connection we can say very little since the
amplifier designer is the one who decides upon the type of coupling employed in the amplifier.
With respect to trouble, however, all
amplifiers are alike.
Not that the
same trouble will be found in all types
of amplifiers since different types of

coupling units are afflicted with different forms of trouble, but rather
that the basic factors associated with
trouble are present in all amplifiers.
To secure satisfactory operation with
all
amplifiers,
certain requirements
must be fulfilled. A defective condition means that one of the requirements has not been fulfilled. The conditions are
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1. Input signal voltage within operating limits of vacuum tubes in the
system.
2. That the plate potential at the
tube plate be correct.
3. That the grid potential at the
tube grid be correct.
4. That the filament potential at the
tube filament be correct.
5. That
the coupling units be in
perfect condition.
6.
7.

THE CHIEF PROBLEMS OF
TELEVISION
(Concluded from page 17)

than 40,000 cycles and in radio communication it is extremely difficult to
transmit wide signal bands. It is,
therefore, obvious that either the picture must be much smaller or must be
divided so that it may be sent by a
large number of channels.

That circuit wiring be correct.
That connections in the circuit be

Transforming the Impulses

perfect.

That

the amplifier components
8.
be in good condition.
9. That the filament supply be in
good condition.
10. That the grid supply be in good
condition.
11. That the plate voltage supply be
in good condition.
12. That the tubes be the type suited
for the receiver.
13. That the tubes be in good con-

Now

dition.

A

cursory analysis of the above is
to show that each of the
subjects is allied with the other and
also associated with certain phenomena.
To expedite matters, we believe
that it is better to give basic reasons
for the various requirements, thereby
permitting application of the data to
the various types of amplifiers.
We
say without fear of contradiction that
with respect to trouble all amplifiers
are alike. That is to say, the conditions of overload are applicable to all
types
the effect of an open is the
same in all amplifiers the effect of a
short circuit is the same in all amplifiers, etc.
Hence, why dwell upon the
individual types?
The conclusion of this useful article
ivill
appear in the July issue of
Projection Engineering.
sufficient

;

;

A
SOUND TELEVISION SERVICE
PROPOSED
Construction of a broadcasting
tion in New York .which would be
entirely for broadcasting sound in
junction with a television station

sta-

used
consyn-

sought by Radio
Pictures, Inc., of New York, in an
application filed April 5 with the
Federal Radio Commission.
chronized with

it,

is

The application reads as follows
"Construction

:

permit for construc-

assume that

signal

has

been transmitted undistorted to a

dis-

all

tant point.
be changed

the

The

electrical signals must
into light signals.
The
same difficulty at the receiving end is
encountered as at the sending end.
Here again the light signals are not
strong enough. It is possible to imagine an optical system by which this

might be accomplished, but it would
not be practical to have a system of
lenses and lights revolving at the speed
of the disc. It is necessary to develop
a method of controlling the intensity
of the light source very rapidly so
that it can be viewed directly.

Sender and Receiver Must Keep
Step
Another element upon whose solusuccess depends is synchronization.
The recreation of the image is
tion

possible only when the elements fall
in the right positions at the right instants.
No element of the image can
be out of place by a considerable fraction of the size of an element. To obtain synchronization is to have the

speed of the revolving discs at both receiving and sending ends rotating at
the same speed. After the same speed
is reached it is sometimes difficult to
retain it, due to fluctuations in the
line voltage at either the receiving or
sending end.

To summarize, the four chief problems the engineers in the field of television are at present endeavoring to
solve are
First, converting light signals into electrical signals second, the
transmission of these electrical signals third, re-converting the electrical
signals into light signals and fourth,
:

;

;

;

synchronizing the scanning discs
the two ends of the circuit.

at

tion of a new station for the purpose
of broadcasting sound in conjunction

with television signals which are broadcast from a television station at the

same

location which

is

now

WARNER BROTHERS ACQUIRE
ALL BRUNSWICK RECORDING

licensed.

Warner Brothers

recently acquired
the radio, phonograph and phonograph recording interests of the Brunswick-Balke-Collender
Company for
all

VOLUME CONTROL
In the July issue of Projection Engineering will appear
an account of the application of

volume

control
to
public-address systems. There have been
many inquiries for detail information on this timely subject.

The
D'Arcy,

DArcy

article

by E.
engineer of
is

chief
Laboratories.

$12,500,000.

The company

retains its

billiard table interests.

Negotiations
were completed by
Harry M. Warner and Robin Bensinger, president of Brunswick-Balke-

W.

Collender.

the

With the interests acquired by
Warner Brothers go patents used in
connection with them.
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Projection Advisory Council
N. D. Golden
By James

SOME

thirty-five

Projection

members

Advisory

of the
Council

journeyed over to Washington
on June 6th to do honor to Nat
Golden, assistant chief of the motion
picture division of the United States

Department of Commerce.
A gold
medal suitably inscribed was presented
to Golden on the steps of the Capitol,
Senator Walsh of Massachusetts making the presentation on behalf of the
Projection Advisory Council.

The following is a copy of the resolution read by Senator Walsh during
the awarding of the medal.
Whereas, Nathan D.

Golden, for
many years a member of Cleveland
Local No. 160 having suffered from
severe wounds while in the service of
our country during the World War
which wounds resulted in the loss of
a leg, and

Council since
vice,

Cameron

R.

its inception,

giving ad-

encouragement and assistance

to

the organization,
Resolved, that his work is deserving of recognition as part of the plan
and purpose of the Projection Advisory Council "to suitably recognize
any work for the advancement of projection or an act of meritorious nature
performed by a projectionist," and
that an appropriate testimonial be
given by the
Projection Advisory
Council as a tangible evidence of his

and accomplishments.
those present were Senator
Hon. Wm. P. Connery, Jr.,

sacrifices

Among

Walsh,
Arthur Dickinson of Will Hays' office
C. Francis Jenkins, founder of
the Society of Motion Picture Engineers S. North, Chief of the Motion
Picture Division of the United States
;

;

Commerce,

.George
Department of Commerce
Edwards, American Projection Society William Fitzgerald, secretary of
Washington Chamber of Commerce
William C. Kunzmann, National Carbon Co. Don McRae, McAuley Manufacturing Co. Joe Cifre, Harry Blumberg, N. C. Haefele, Roy Langford
and Morris Rothenberg all of the Na-

thereby rendering a real service to the
entire motion picture industry and reflecting credit on his fellow projection-

tional Theatre Supply Co. L. Kravitz,
of the New York Local of the American Projection Society, who repre-

Wheeeas, Nathan D. Golden, still
an honored member of Cleveland Local
No. 160 through his own ability, determination and courage has risen to
a position of importance and responsibility as assistant chief, motion picture
division,

Department

of

and
Whereas, he has been

ists,

;

;

;

;

;

sented Sam Kaplan Victor Welman,
Cleveland Local No. 160 (Golden's
Local), Stanley Sumner and Charles
;

of inestim-

able service to the Projection Advisory

THAD BARROWS, PRESIDENT OF
P. A. C, LEAVES FOR
HOLLYWOOD
BARROWS of the Pro-

September, when certain

;

ternational Projection Corp. (McGuire
represented Thad Barrows, president
of the Council who was unable to
attend due to his leaving for the west
coast)
Lewis Townsend of Rochester;
John F. Rider of New York City
James Finn, New York City
Joe
Robin of Roth Bros. Rudy Miehling,
of
Universal
Sound,
and several
;

;

;

others.

A sound motion picture was made of
Senator Walsh's address and the
presentation.
This picture is to be
shown to Senator Walsh and Nat
Golden and an invited audience in
Washington. A print of the picture
is being sent to Thad Barrows on the
west coast who is to make arrangements for its showing to the west coast
members of the Council in Hollywood,
the

week

of

June 2nd.

Projection Advisory Council
will be pleased to loan this picture to
any local who cares to show it to their
members. Requests for same should
be made to either P. A. McGuire or to
James R. Cameron, Manhattan Beach,
N. Y.

The

The arrangements for the presentawere made by James R. Cameron
and P. A. McGuire.
tion

is

a

New York
list of

City.

chairmen

of the various committees for the
Smith,
C.
forthcoming year Will
Charles E. Lewis, P. A. McGuire, F. H.
Richardson, Joe Cifre, Otto Kafka,
Benjamin Stern, Thomas A. Reed,
H. E. Stein, M. D. O'Brien, James
Finn, George C. Edwards, Russell H.
McCullough, Harry Sherman, Harry
Rubin and James R. Cameron.

—

is expected that some two hundred
members and guests will attend the
meeting to be held during the week
of June 2nd.
Lawrence Jones the

cants until

Karl

;

of Pathe Sound News Don
McNicol of Projection Engineering,
Herb Griffin and P. A. McGuire of In-

The following

jection Advisory Council is on
his way to Hollywood, California, to preside over the first
west coast meeting of the Council. It

under way, and it has been proposed
to leave the books open to new appli-

Parshley of Cambridge, Mass.

W. Fasold

ration, 90 Gold Street,

THAD

secretary of the Council is now on
the high seas on his way to London,
England, to arrange for an exchange
of ideas between the United States
members and their English cousins.
The membership of the Council has
within the past two months grown
beyond all expectation. Applications
for membership have been received
from all parts of the country and
many from foreign lands.
Some
twenty-eight applications were handed
President
Barrows during the
to
Third District I.A.T.S.E. convention
A drive
held in New Haven, Conn.
membership is now
for increased

Honors

MOVE TO FORM CHICAGO
SECTION OF

A

S.M.P.E.

Chicago section of the Society of

Motion Picture Engineers is to be
formed soon. An informal dinner and
meeting was held in Chicago on April
members of the
17th, by Chicago
Society, at which time 26 members
drew up a petition asking the board

THAD BARROWS.
changes

may

plications for
to

be put into

effect.

Ap-

membership may be sent

Thad Barrows, Metropolitan The-

Boston. Mass., or to P. A. McGuire, International Projector Corpoatre,

of governors for authority to organize
the section. Each of the 26 members
is pledged to bring in one new member
in the near future, thus assuring a
large and successful Section.
At the meeting J. A. Dubray of Bell
& Howell Company was elected temporary chairman and J. E. Jenkins

temporary secretary.

;

Projection Engineering, June, 1930

Page 21

Radio Vouches for
Authenticity of
Signature
By

WHEN

S.

facsimile

Telegraphed Photograph of Personal
Signatures Recognized As Authentic

R. Winters

transmission

Original

Copy Retained

and reception by radio have

gained widespread usage, the
validity of a signature to a
message will not be attached as lacking authenticity. A recent noteworthy
instance at point was the precedent
of the substitution of power of attorney by radio in Colombia, South
America. This unique legal procedure
of a lawyer acting by remote radio
control was attacked, although unsuccessfully, on the grounds that the
signature of the South American consul, at New York City, with whom
the papers were filed for radio transmission, was not authenticated. Even
the objection could have been avoided
had the exact signature been duplicated at the receiving point an ac-

—

complishment of radio facsimile transmission and reception.
The decision of the Colombian Supreme Court in upholding the substitution of power of attorney by
radio was in the case of an individual
presenting a written demand, on Colombian official stamp paper, before
the Consul of South America, who
was located in New York City. His
demand, in brief, was that a substitution of power of attorney in favor
of two other parties be sent by the
consul, through the medium of radio,
to the Minister of Foreign Relations
This applicant signed
of Colombia.
the power of attorney in the presence
of the consul and, after filing the
original copy, the text was flashed to

This unusual
Colombia by radio.
procedure
was attacked on two
points that it did not conform to
the law which provides that powers
to sue may be filed with either the

—

political or judicial authorities at the

And, strange as it may seem, as a
further conquest to the general credit
of radio, we are reminded that the
original of this document was kept
on file in the office of the Colombian
consul general at New York.
And,
even stranger, neither the original nor
the authenticated copy has yet been

forwarded from

of

Commerce, "a novel and

—

sustained the
Colombian Supreme Court ruling that such authenFurthertication was unnecessary.
more, we are told by C. J. Junkin,
chief of the division of commercial
laws of the United States Department
of Commerce, that the court maintained that there was sufficient authentication when the radio message
was forwarded through the office of
the minister of foreign affairs and that
this official, in turn, sent the document to the court, with the assurance
that it originated in the consular
office at New York.

not

efficient

of transmitting the authority essential to represent a party in a Co-

lombian court has been established
by interpretation of law."
If the wireless dots and dashes can
act as a lawyer, by remote radio control, what even greater measure of
accomplishment may we reasonably
expect of facsimile transmission and
reception? It is potentially capable of
not only conveying photographic form
of the body of the message but of
exactly duplicating the signature of
the sender at the receiving station.
Faithful authenticity of both text and
signature is thus guaranteed. To the
contrary, the sense of the text as
well as the validity of the signature
of an ordinary radio message could be
so distorted by errors as to completely
nullify its original intent and meaning.

Messages in Photographic
of

errors

we

in

facsimile

find military

courting

and

every

thenticity

of

his

had not

signature

been vouchsafed.

Bankers, business men, jurists, and
other civilian classes may well watch
the progress of facsimile radio and

embrace its future opportunities. Bank
checks have already been transmitted
between London and New York City
Christmas greetings have been sent
between New York and San Francisco,
faithful

in

descriptive

detail

of

the

Uncle Sam has used facsimile
machines in sending and receiving
official orders from the Post Office Department for execution by postal emseason

;

ployees flying the air-mail routes and
important business documents have
;

been exchanged between widely separated sections of the country.
And,
the present extensive experiments in
the sending and receiving of motion
pictures and sketches by radio will
fully justify all their cost

and

effort

they can

appreciably further the
science of facsimile radio transmission
if

and reception.

S.

M. P. E.

FORMS NEW YORK

SEC-

TION

civilian

On the evening of March 6, about
one hundred and fifty members of the
Society of Motion Picture Engineers
met at the Engineering Societies
Building, New York, for the purpose
of establishing a New York section of
the Society. Mr. J. I. Crabtree, president,
served as chairman of the

possible

meeting.

Form

Thus, because of the relative free-

dom

interests

however, was

1

way

tioned.

objection,

Co-

In other words, the dots and
dashes comprising this radio message
have been accepted legally as sufficient within themselves to effect a
grant of power of attorney. "Thus,"
we are reminded by the Department

mission,

latter

to

lombia.

residence of the grantor and also the
validity of the signature was ques-

The

New York

Similarly, a naval commander would
not be confronted with the perplexities
of orders gone awry because the au-

trans-

method of sending and receiving radio
messages in photographic form when
the copy at the receiving point is an

—

exact duplicate of that originating at
Both the Army
the sending station.
and Navy have investigated and experimented with the various methods
of facsimile transmission and recepseeking to appropriate
tion by radio
them to their own peculiar uses if they
merit adoption. For instance, we are
told that a military general would no
longer have to worry about the enemy
counterfeiting the use of his name
his signature in photographic form
would testify to its own genuineness.

—

—

The

election of officers for the sec-

tion

resulted in

tions

;

the following selec-

Chairman, M. W. Palmer

retary-Treasurer, D. E.

;

Sec-

Hyndman, and

Managers, T. E. Shea and M. C. Batsel.

The geographical boundaries

of the

New York

Section were defined by the
board of governors as an area enclosed
within a circle having a radius of 50

miles from Times Square.

With the formation
Section,

it

will

members

be

of the

New York

possible

for

the

become better acquainted with each other and the work
eastern

of the society.

to
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Excellence in Auditoriums*
of Obtaining Apparent Loudness Without Overloading
Tubes
and Vibrating Parts of Recording System, by Livening
Vacuum
the Recording Stage

Possibility

By W.
basis,

our

judgments

of

the sound from a standard 1000-cycle
source to decay to the threshold of
audibility after the source is cut off.
In the range auditorium volumes
in which optimum reverberation time
varies from one to two, the optimum
value of the new parameter only
varies from 1.0 to 1.6, effecting considerable progress toward constancy.
Recently, however, it has been shown
that one-half the product of this time
and the "loudness" 1 set up by the
standard source constitutes a parameter which has a fixed value for all
auditoriums acoustically best, whatever
their sizes.
More exactly, this parameter is the integral of instantaneous
loudnesses caused by the standard

the

of auditoriums appear
INacousticsthought
be qualitative
to

at first

and diverse rather than quantiBut we get an
tative and similar.
indication that this may not be altogether so when we find that there is
some approach to unanimity of opinion

regarding what auditoriums are "good"

When

and what "bad."

A. MacNair

several observers listen to sounds in an auditorium whose acoustic properties are
changed from time to time, they will
concur to a significant degree upon
one acoustical arrangement as "best."
Their agreement leads us to look,
among the various physical parameters whereby acoustic properties are

same value for all ideal auditoriums,
the aesthetic sense concerned must resemble a ballistic instrument, attentive only to the value of the parameter
and indifferent to how the factors
combine to attain that value, whether
by a loud tone decaying rapidly or a
faint tone slowly.

Common experience bears out this
theory in a direct way, and points to
an important practical application of
it.
Staccato notes of equivalent intensity can be heard better in acoustically "live" than in acoustically "dead"
rooms. Indeed a stream of speech or
music can be made to sound consider-

louder, without augmenting its
peak amplitudes, by merely "livening"

ably
the

auditorium.

Up

to

point, persistence can be
Fig.
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optimum
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measurable, for
some quantitative
index corresponding to their aesthetic
judgment. "Were such an index discovered, auditoriums could with its
help be confidently engineered by
physical procedures to meet aesthetic

source, taken over the period between

criteria.

when a sound is cut
the combination of its loudness and the time of its audibility that
is sensed.
Since the quantitative combination of these two factors has the

The

tone.

The meaning
discovery

parameter

used was
"reverberation time" the time
required for a sound in a room to decay
first

—

so

sixty decibels in power level.
Several
investigators have reported the optireverberation times for auditoriums of various sizes the plots of
their results are shown in Fig. 1. All
find that the optimum time increases
with the size of the auditorium, extending from about one second for a
few thousand cubic feet to two seconds
for a million cubic feet.
For a true physical criterion of
"bestness," however, some quantitative
acoustic feature of an auditorium

mum

;

should be used which has the same
value for all auditoriums in their best
acoustical arrangement.
Only then
could it be supposed that the physical
quantity
underlying
the
aesthetic
judgment had been found. A further
step toward such a quantity can be
made by choosing, instead of the reverberation time, the time taken by
*

the time the source is cut off and the
time the sound becomes inaudible. Its
optimum value is 32.6 for a 1000-cycle

Bell Laboratories Record, March, 1930.

off,

it

to be attached to this

is that,

is

1
The sensation level of a sound is defined
as its power level in decibels above its
poiver level at the threshold of audibility.
The loudness of a sound is defined as its
sensation level, for tones of 1000 cycles;
and, for tones of other frequencies, as the
sensation level of a 1000-cycle tone which
is judged equally loud.

With the aid of the new parameter,
the curve of optimum reverberation
times for 1000 cycles in rooms of various volumes can be derived by purely
methematico-physical methods.
That
the values thus computed agree closely
with those experimentally determined
is
shown in Fig. 1. Among other
which the parameter has
results
assisted to secure is the curve of
optimum reverberation times for tones
of different frequencies in a room of
any particular size.
Since the parameter
terms of loudness and

2b

2.2

20
1.8

quency.

1

6

1.4

1.2

08

04

02
O

certain
to take

the place of intensity in improving
the audibility of sounds, but if they
are too much prolonged, successive
sounds will incoherently overlap and
apparent loudness will be gained at a
It
too great expense of articulation.
is the ideal balance of loudness and
persistence that is specified by equating the new parameter to its optimum
constant. In recording sound pictures,
therefore, it will be possible to attain
apparent loudness, without overloading the vacuum tubes and vibrating
parts of the recording system, by
livening the recording stage.

2 A

Fig. 2. The ratio
of rates of decay
of loudness and
of power varies
with the fre-

a

made

V

is

specified in

its

time of de-
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and the reverberation time in
terms of power level and its time of
decay, the key to this problem is the
relation between the rates of decay
This
of loudness and of power level.
relation has been worked out in the
Bell Laboratories for different loudnesses and frequencies by Dr. Fletcher
and his associates. At 1000 cycles, and
indeed in the range between 700 and
4000 cycles, the two are identical at
lower and higher frequencies the
loudness decays more rapidly than

IOO
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the power level. If it is specified that
the calculation shall apply to tones of
equivalent loudness, whatever their
frequency, equating the new parameter to its optimum constant is the
same as asserting that the loudness
of these tones should all decay at the
same rate under the best conditions.
Thence from Dr. Fletcher's work the
most desirable rates of decay of
power, and thus the most desirable
reverberation times, can be calculated
for all frequencies (Fig. 2).

10

oD

O

The well-known formula of W. C.
Sabine indicates that the reverberation time is inversely proportional to
the number of absorption units in the
room. If this formula is accepted, the
optimum absorption-frequency characteristic for an auditorium of any
volume can be readily figured from

auditorium which when empty has an

EN-

ABLES PIANO NOTES TO BE SUSTAINED

ANEW

device for the sustaining
intensification of the tone
of a piano, known as the Crea-

As there seemed to be an inthough a very slight one, before
the effect of the device on a given note
became fully apparent, it seemed best
adapted to music of a sustained type.
tone.

terval,

and

Tone and invented by Simon
Brooklyn scientist and engineer, was demonstrated recently at
Cooper,

THOUGHTS ON GRANDEUR*
By

Chas. Reese

New

Heavy machinery usually brings to
mind power houses with giant tur-

Unlike the tone-sustaining device of

bines and gigantic steam engines or
locomotives with heavily loaded freight
Such thoughts are distrains behind.
tinctly foreign to the projectionist, but
the old order has changed with the

the Wanamaker
York.

Auditorium,

John Hays Hammond, Jr., introduced
in November, 1925, Mr. Cooper's inIts principle is
vention is electrical.
the prolongation of the vibrations of
the piano strings by electromagnets
operated by a current obtainable from
a battery of the type used for radio
The magnets, operated
apparatus.
through a small switch over the keyboard, are set in action by the vibrations of the strings struck, and recommunicate these vibrations to the
Intensification or diminution
strings.
of the tone is obtained through the
The sound continues as long
pedals.
as the keys are pressed.

As demonstrated, the Crea-Tone was
successful

both

in

prolonging

the

sound of a desired note, and varying
its intensity, with ability to increase
In some cases
it to a notable degree.
an intensified note acquired a sound
somewhat suggesting that of an organ

o
o
o*

FREQUENCY

the curve of optimum reverberation
times against frequencies for that volume. If the room is to be panelled
predominantly with a single material,
the absorption-frequency characteristic of the best material for the purpose can thus be determined, to guide
the search for the proper substance.
In Fig. 3 appear the optimum absorptions at all frequencies, relative to that
at 1000 cycles.
The calculation of these absorptions
affords an opportunity for a further
check, rough but interesting, of the
validity of the theory that the new
parameter should have a certain constant value under ideal acoustic conditions.
This check arises from the
observation,
often
made, that an

NEW MUSICAL INSTRUMENT

O
o
o

O

We were accoming of Grandeur.
customed to small sweet running
machines which made so little noise in
operation that they might easily be
mistaken for a grandfather's clock, and
were capable of producing acceptable
results when illuminated by an arc
consuming from 35 to 90 amperes. We
made a broad jump indeed from these
ideal small machines to the modern
Grandeur projector which by comparison to the old order is of real locomotive proportions and consumes from
190 to 200 amperes.
The original equipment of the Fox
Circle Theatre consisted of two standard projectors, four spotlights and one
Brenkert effect machine. Direct cur*A. P. S. Loudspeaker, April, 1930.

excessive reverberation time frequently
obtains excellent acoustic properties
when filled with an audience. Since
under these conditions the audience is
the major absorbant, its absorption-frequency characteristic should approximate the optimum. The characteristic
of the average audience has been
figured by W. C. Sabine
to its plot
in Fig. 3, the optimum calculated from
the new theory shows an encouragingly
close correspondence.
Supported by the confidence in it
which these experimental checks give,
the theory is being applied to the solution of other important problems in
acoustic engineering. With its assistance, the construction and treatment
of auditoriums may be placed on a
more exact basis.
;

rent for this equipment was supplied
by two 120-amp. m. g. sets which were
run parallel. In order to make room
for the Grandeur machines (three of
them) it was necessary to remove entirely the effect machines and two
spotlights and to re-locate the two
standard projectors and the remaining two spotlights.
To supply sufficient direct current for the Grandeur
machines it was necessary to install a
300-ampere generator. This additional
current supply leaves the original motor generator sets for emergency supply.

After the installation was completed
the projection room resembled a corner
of the Baldwin Locomotive Works. It
was suggested that the projectionists
be supplied with a set of road maps,
so that they might find their way
around through the maze of equip-

ment more

easily.

Naturally, considerable rehearsing
was necessary to smooth out the
wrinkles that are always present in
any equipment so completely revolutionary as Grandeur. If new film in
standard projectors gets noisy, then
new film in Grandeur resembles
thunder.
As far as we have gone we have
found Grandeur presentation very interesting indeed, and predict for it a
tremendous success in the amusement
field.

Page 24

Projection Engineering, June, 1930

Cellulose Nitrate and

Acetate Film

Every Projectionist Should Be Familiar

With the Physics of Film.

Acetate film, once ignited, continues
to

burn

if air

supply

to support

sufficient

is

combustion

By
the handling and storage of nitroor, chemically speaking,
cellulose nitrate, whether in the
form of ribbon for motion-picture

IN

cellulose,

film or in sheets for portrait and X-ray
film, the danger is due to the unusually

low temperature of decomposition or
ignition of the film, its extremely rapid
rate of combustion, and its ability to
decompose (exothermic) even in a
stricted supply of air

(oxygen)

re-

with

the evolution of explosive and poison-

ous gases.

Temperature of Ignition
Decomposition

and

Many combustibles with which we
are familiar, such as wood and paper,
when heated rapidly do not ignite until
a temperature in the neighborhood of
Cellulose
600 to 700° F. is reached.
decomposes when exposed to
temperatures in the neighborhood of
nitrate

300° F. 1

The temperature

of ordinary incan-

descent lights, steam pipes, as well as
that of lighted cigarettes and matches
exceeds 300° F. and may therefore
become a source of ignition to the film.
Hence, in the handling and storage of
cellulose nitrate film, it is of great importance not to have any portion of the
film near steam pipes, incandescent
lights or any source of heat.

Combustion
It is a matter of common knowledge
that the chemical relation known as
combustion is attended by the evoluThe amount of heat
tion of heat.
development accompanying the combustion of unit mass of a given substance
is known as its heat of combustion.
The heat of combustion is recorded in
terms of unit quantity known as the

(gram) calorie, which is the amount
of heat required to raise the temperature of one gram of water one degree
Centigrade.

2

In place of the gram

* Chemical
engineer
Underwriters'
of
Laboratories and chairman of the N.F.P.A.
Committee on Hazardous Chemicals and
Explosives. This< article is reprinted from
Laboratories' Data.

On prolonged exposure, decomposition
of nitrate film may occur at temperatures
as low as 230° F.
2 More accurately
from 15.5 to 16.5° C.
1

calorie

A. H. Nuckolls*
B.

the

T.

which

XL,

is

the

amount of heat required to raise one
pound of water one degree Fahrenheit,
is

often used.
of combustion of a given

The heat

the
conditions of the chemical reaction are
the same, regardless of whether the
combustion takes place slowly or
rapidly or occurs in air or in pure
The difference in the temoxygen.
perature effect between slow and rapid
combustion of substances is primarily
in the length of time during which the
heat of combustion is evolved. In both
slow and rapid combustion heat is rejected to external systems, but in slow

substance

is

always the same,

if

combustion the heat exchange with
external systems by thermal conduction, convection, and radiation results
in a wider distribution of the heat
units, and consequently the temperature effect is less than in the case of
rapid combustion. In the absence of
other factors affecting the result, we
may regard the temperature as depend-

upon the number
evolved in unit time.
ing

of

calories

The heat of combustion of nitrocellulose is about the same as that of wood,
being six to eight thousand B. T. U.'s,
but the rate of combustion of nitrocellulose is from twelve to eighteen
times that of wood (in the same form).
It will be evident, therefore, that the
temperature attained by the free combustion of cellulose nitrate is extremely
high as compared with that of other

substances

commonly

Film

met

with

in

are therefore very
difficult to control and may cause considerable damage within a very short

practice.

fires

period of time.

Exothermic Decomposition
Most of the products with which we
are familiar are formed from their
elements or elementary substances with
evolution of heat, and therefore on
Cellulose
decomposition absorb heat.
nitrate is formed from elementary substances with absorption of heat and
therefore on decomposition into simpler
compounds evolves heat so that the
process after once starting tends to
accelerate

itself.

Under
practical
conditions
the
decomposition of cellulose nitrate may
or may not be accompanied by combus3
tion depending upon the conditions,
particularly

as to the air supply.
stored in vaults and other closed
places where the supply of air is re-

When

decomposition of large quantimay occur within a relatively short time, as was the case in
the Cleveland clinic disaster.
stricted,

ties of film

Explosive and Poisonous Gases

When

nitrate film burns
an excess of air the gases
evolved are carbon dioxide, nitrogen
and water vapor, none of which are
cellulose

freely in

poisonous.

When

cellulose nitrate film burns or

decomposes

(with or without produc-

tion of flame) in a restricted supply
of air, as would be the case in a closet

or vault, carbon monoxide (CO), nitro-

(N0

and nitrogen
2 ),
are evolved.
Other
gases, such as hydrogen, methane and
traces or negligible amounts of hydrogen

dioxide

tetroxide

(N2

4 )

cyanic acid gas, and in case of unfilm,
developed
traces
of
hydrobromic acid, are also evolved. Under
ordinary room conditions 1 lb. of cellulose nitrate film yields about 4 to 5 cu.
ft. of these gases, which, of course, expand as the temperature rises, accord-

The
ing to the well-known gas law.
proportions of carbon monoxide, oxides
of nitrogen
and hydrogen evolved
depend in a measure upon the conditions, but the poisonous oxides of nitrogen and carbon monoxide are always
produced by decomposition of nitrate
film in dangerous quantity under conditions likely to be met with in practice.
When the decomposition of the film
takes place under pressure, as may be
the case in a closed vessel or vault not
provided with vents, hydrogen gas is
evolved in considerable quantity.
It

will be noted that

when carbon

monoxide or when hydrogen gas is
evolved under conditions where the
supply of air

3

It

is

is

not sufficient to cause

recognized

that

the

cellulose

molecule carries available oxygen
which produces some oxidation of elemennitrate

tary substances even
composition.

during flameless de-
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Immediate combustion, a potenexplosion hazard is introduced,
inasmuch as these gases may be ignited
later on when they reach a supply of
air (oxygen).
their

tial

The possibility of employing some
gas or chemical to neutralize the
poisonous gases evolved by the decomposition of nitrate film has been suggested. Gas to be suitable for this purpose evidently should be non-flammable
and non-poisonous, and should have
the property of forming non-flammable
and non-poisonous neutralization products when combined with the poisonous gases from the film.
This gas
should be automatically liberated in
case of a film fire, or the gas might be
evolved by a chemical compound which
could be stored with the film, and
which on heating would evolve the
neutralizing gas.
It

appears that the only

common gas

which could be employed in the above

manner to neutralize the oxides of
nitrogen is ammonia, but ammonia is
itself a poison even in very small concentrations (0.25 to 0.45 per cent by
volume in air). It causes acute inflammation of the respiratory organs
and edema of the lungs.
Further,
ammonia gas in high concentrations
with air forms explosive mixtures. It
would therefore be impractical to store
and liberate ammonia gas in sufficient
quantity to neutralize the poisonous
oxides of nitrogen from a film fire
without danger of having present an
excess of the ammonia gas.
I think it is sufficient, without going
into this phase of the subject more in

out that at the present time no gases or chemicals are
commercially available for safely and
effectively neutralizing the poisonous
gases evolved by decomposing film. Of
detail, to point

course, when ammonia water is available this may be used to some extent
in neutralizing the oxides of nitrogen.
It is generally understood that fire
extinguishing systems employing water
serve only to extinguish or control film
fires, but as a matter of fact, the application of water to decomposing film
serves a double purpose inasmuch as
water reacts chemically with the poisonous oxides of nitrogen, changing

them

which

soluble in
water. In a well-sprinklered room in
which films are stored, the bulk of the
poisonous oxides of nitrogen evolved by
decomposition of the film would toe
chemically acted upon and dissolved by
the water. Unfortunately the poison-

ous

to nitric acid,

carbon

monoxide

slightly soluble in water
effectively

gas

is

only

and cannot be

removed by this means.
from the foregoing
that

when

made

Laboratories as slow-burning, the

fire

hazard being somewhat less than that
of common newsprint paper in the
same form and quantity. This type
of film, however, did not come into
general use immediately, probably on
account of the superior qualities of the
cellulose nitrate film for photographic
Recently,
however,
the
purposes.
manufacturers of acetate film have
succeeded in improving its qualities to
a marked degree, and this type of film
is now quite generally used particularly in projectors of the non-professional or miniature type, which may
be operated in public without a stan-

dard booth

if

the slow-burning acetate

film is used.

for its safe handling

gen

and

carbon

monoxide

gases

evolved.

Under practical storage conditions
the acetate film will, in case of a fire,
be subjected to combustion in a more
or less restricted supply of air (oxygen).
In this event the combustion
accompanied by some decomUnder these conditions most
of the hydrogen, methane and carbon
monoxide will undergo oxidation or
will be

position.

combustion, but sufficient quantities of
carbon monoxide (about 1 per cent)
may be evolved to render the air surrounding the fire, particularly if in a
closed room, dangerous to breathe, as
would be the case in the combustion of

acetate is between 700 and 800° F.,
as compared with about 300° F. for
cellulose nitrate.

nitrate film.

Ignition Temperature

The

ignition temperature of cellulose

Decomposition

A temperature of about 500° F. is
required to produce decomposition of
cellulose acetate film. In the neighborhood of this temperature the evolution
of fumes in material quantity occurs.
The decomposition

of cellulose ace-

tate film, however, is not exothermic,
as is the case with cellulose nitrate. In
other words, the decomposition of cellulose acetate film once started does not
continue except under conditions where
there is an external source of heat. It
will be noted that in the case of cellulose nitrate film the decomposition continues when once started even in the
absence of an external source of heat.
This difference between the decomposition of cellulose nitrate film and that

of cellulose acetate film is therefore
of great importance from the fire and
life hazard standpoint.

I think that the most important
safety factor with reference to cellulose acetate film is its slow combustion,
which can he easily extinguished by

application of water or by smothering
It is therefore possible to
the fire.
readily provide measures for controlcellulose
involving
fires
film
ling
In small quantities the film
acetate.
can be safely used for purposes of
amusement without any special safe-

guards, but where large quantities of
cellulose acetate film are to be stored
in hospitals, I think it would be advisable to provide a cabinet or vault, preferably of fire-resistive construction,
for the protection of the patients from

the fumes in case of a

The
to

cellulose acetate film continues

burn when once ignited
air is

sufficient

if

the supply

to freely

Evolution of Gas

and poisonous gases.

decomposition

combustion

A new

service of picture telegraphy

between Great Britain and Germany
was opened January 7, with a simultaneous exchange of photographs and
written greetings between the Postmaster General of England and the

German Minister of Posts and Telegraphs. This service has been opened
to the public, and a charge has been
fixed for sending picture telegrams
from England to Germany at the rate

2%d ($0.05) a square centimeter,
with a minimum charge of £1, for
which about fifteen square inches may
be sent. These rates have been fixed
of

of the film, its extremely rapid rate of
combustion, and its ability to decompose with the evolution of explosive

and

PICTURE

TELEGRAPHY

support
combustion. The combustion, however,
will cease in a restricted supply of air.
The rate of combustion of cellulose
acetate film is relatively slow, and the
amount of heat evolved is of a low
order being much less than that of
paper or wood.
of

fire.

BRITISH-GERMAN

Combustion

Like all cellulose products, cellulose
acetate on combustion or decomposition
gives off irritating and suffocating
fumes.
During the last ten years
engineers of the Laboratories' staff
have frequently had occasion to make

and storage, having in mind the low
and decomposition temperature

ignition

with cellulose acetate films. On several occasions workers have been exposed to these fumes without any ill
effects.
Of course, in high concentrations the fumes would be so irritating
and suffocating as to cause workers to
leave the room. In tests on cellulose
nitrate films it is, of course, necessary
to avoid breathing the oxides of nitro-

paper under similar conditions. The
acetic fumes, aldehydes, and ketones
are irritating and suffocating, but are
not comparable in their poisonous
effects with the deadly oxides of nitrogen evolved by the decomposition of

cellulose

nitrate film is used adequate provision

should be

Manufacturers of slow-burning film
having a cellulose acetate base first
submitted samples to the Laboratories
for test about twenty years ago. Following an extended investigation, the
acetate base film in the form of ribbon
for motion pictures was listed by the

is

It is apparent,

considerations

Cellulose Acetate Film

testis

provisionally,

and

it

is

possible that

they will be revised when experience
has thrown light upon the cost and
revenue of the service.
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Recent Developments in Talking

A

review of this subject presented by William McKay to
Students' Branch, A.I.E.E.,
Montana State College*

Pictures

AT

present there are two systems

of sound reproduction as used
for talking movies, the disc, and
the photographic film records.
Edison first used the disc record
with movies about forty years ago,
but because of difficulties of synchronization and amplification, the system
was not at that time successful. The
method of photographing sound upon
film was known in 1886, but at that
time there was no known method of
reducing light to electrical energy.

With the development of the vaccum
tube amplifier, the photoelectric cell,
and the dynamic loudspeaker, both the
disc and photographic records were
developed to a high degree in producing synchronized sound for the movies.

The wax disc type was used first
because the art of recording sound
upon wax was developed to a high
degree and the main problem remaining was to synchronize the sound from
the disc with the picture.
The recording

of sound on the film
solves many difficulties in synchronization.
It is this method which very
likely will in time replace the disc

method.

Methods of Recording
There are two methods of recording
sound on the film the variable density
method, and the variable area method.
The variable area method has one
advantage over the density method in
that the developing and printing of the
film does not involve any difficulties in
exposure and printing. It is only necessary to produce clear and sharp
sound tracks.
The variable density
method requires very rigid accuracy in
exposure and printing. The developing solution must be kept at a constant
temperature, and the intensity of light
for exposure and printing must be conThese requirements are not
stant.
always easy to control in commercial
;

practice.

The reproducing equipment presents
some of the greatest difficulties because
of the varying conditions encountered
in the theatres of the country. The
film or disc must be run at a very
constant speed in order that there will
be no change in pitch or tone, and it is
this condition that is difficult to maintain in the various theatres.

The Optical System
The essential requirement for the
optical system of film recording is an
In this paper Mr. McKay uses abstracts
from a paper oy R. C. Ilanna, in the
"Electric Journal."
*

beam of light covering a very
small rectangle. The length of the rectangle is large enough to cover the
width of the sound track. Its depth
has to cover the highest frequency of
sound to be reproduced. According to
the frequency and speed of the film,
this depth has been calculated to be
thirty-six ten-thousandths of an inch,
though in actual practice the depth of
the opening is made one-thousandth of
intense

an

inch.

This small beam of light, after passing through the film, strikes a photoelectric cell where the light energy is
transformed into electrical energy. The
output of the photoelectric cell varies
directly as the intensity of the induced
light. The average output of the cell
is about one-hundredth of a microwatt.
The output of the cell is then sent to
the amplifier where

amplified to
about twenty watts for the dynamic
speakers.

in one of the push-pull stages

the

amplifier

would

still

burn out,
work, al-

though a second amplifier is usually
an emergency.

installed for such

Between

the two projection maa mixer panel is placed to
change sound from one machine to the
other when the projection is changed
over.
It consists of a volume control,
meters to indicate the current in each
sound lamp, and a control for changing
the sound reproduction from one machine to the other. A buzzer and three
lamps indicating higher, lower or no
change in volume are also placed on
the panel. These are controlled from
the auditorium by an attendant or one
of the ushers so as to indicate to the
operator any undesired variation in
volume from the loudspeakers mounted
back of the screen.
chines,

,

it is

The adapter which

is

fitted to

projection machine consists of the optical system, the photoelectric cell, and
a means of obtaining uniform film
speed. This adapter is placed between
the projection head and the lower film
magazine. A heavy flywheel makes the
speed of the take-up sprocket constant,
and to prevent any play arising from
the sprocket holes, or play in the mechanical drive, a leather brake presses
lightly against the flywheel.

The reproduction of sound on the
film takes place below the picture being
projected, the synchronization is not
affected as the sound track is printed
fourteen and one-half inches below the
corresponding picture or frame. The
second reason for this displacement is
because the frames are moved intermittently for light projection and continuously for sound reproduction.

For the optical system, three lamps
are mounted on a turntable, so that if
one light should burn out, a spare may
be moved into its place immediately.

COMPANIES

FIFTEEN

BUTE

the

$8,100 IN

CONTRIM. P. E.

S.

SUSTAINING MEMBERSHIP DRIVE

Fifteen companies have contributed
a total of $8,100 thus far in the Society of Motion Picture Engineers'
drive for sustaining members, according to J. I. Crabtree, president of the
society.

These

companies are East-

fifteen

man Kodak Company; RCA

Photo-

Inc.; Bell Telephone LaboraResearch
Electrical
Inc.
tories,
Theatres
General
Inc.
Products,
Equipment Company Bell & Howell

phone,

;

;

;

Film IndusDu-Pont-Pathe Film Manufac-

Company
tries

;

;

Consolidated

Technicolor Moturing Corporation
Agfa Ansco
tion Picture Corporation
Corporation Audio-Cinema, Inc. Case
Research Laboratories Mole-RichardNational Carbon Company
son, Inc.
and Bausch & Lomb Optical Company.
;

;

;

;

;

;

The purpose of the sustaining membership drive, according to Mr. Crabtree,

is

to

raise

sufficient

funds to

meet the expenses of the society and

The Amplifier
The amplifying system

consists of a

stepdown transformer to reduce the
high impedance of the photoelectric
cell to the low impedance of the line
The amplifier has
to the amplifier.
three push-pull transformer coupled
stages feeding into two power amplifiers each having two UX-250 tubes in
push-pull.
Each power amplifier is
connected to a set of speakers. Should
one power amplifier become inoperative, the other one will still work although the reproduction would be at
half capacity. Should one of the tubes

its

various activities.

"One of the largest

single items of

expense," reports Mr. Crabtree, "is for
the publication of the new monthly
Journal. This publication is filling a
real need, and its success and worth
the industry has already been
to
proven by the first several issues. We
need from $9,000 to $10,000 per year
to be able to hire a permanent editormanager for the Journal who will also
be assistant secretary and treasurer of
the society. We also need permanent
headquarters in the Engineering Societies Building in New York."
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Trade Commissioner James E. Wallis,
Jr., of Berlin, have already begun the
manufacture of television receivers and

Battling with the
Odds of Visual

the Telefunken Company is scheduled
to commence quantity production of
rediovisors in 1930.
,

Radio
By

S. R.

When

promises are translated into
realities,
thanks will be due that
earnest group of independent scientific
investigators who in recent years have
persistently followed every clue pointing to the solution of the problem of

Winters

Workers continue attack on
the problem of practical

practical television.

PARAMOUNT-PUBLIX BUYS CHAIN
OF 71 THEATRES

television

THERE
wide

is no lull in the worldactivity to surmount the
obstacles that are delaying the

new-found

art of seeing by
Instead, as if accepting the
philosophy that the more difficult the
task the greater the tenacity of purpose, research workers in the science
of television seem to be attacking their
problems with renewed vigor.
Perhaps only radio the parent of television has ever enlisted so many
individual scientists, research laboratories, and commercial organizations
as are now engaged in stubborn efforts
to make radio an appeal to the eye as
well as to the ear.
That some progress is being made
may be assumed. In fact, there are
fragmentary evidences that some of the
television workers are gaining headway. Only within the past week or
two, an engineer of the Westinghouse
Electric and Manufacturing Company
indicated that a new approach to radiovision scanning was meeting with success the use of a cathode-ray tube in
the television receiver in place of a
radio.

—

—

—

scanning

whirling

same

company

disc.

That

this

conducting radiovision experiments even more elaborate
than surface indications would suggest
is the news drifting into the laboraWithin recent months, one of
tories.
the ordnance experts of the United
States Navy Department has resigned
and gone to East Pittsburgh to engage
solely in research problems incident to
While the relationship
television.
is

between ordnance and television may
not be apparent subsequent achievements of this naval ordnance expert
will alone

No
As

Abroad, the Baird Television Development, Ltd., is receiving the cooperation
of the African Broadcasting Company
in giving public demonstrations of
radiovision in South Africa.
The
physical equipment employed is similar
to that used in Germany, in' which
sound and sight are broadcast at the
same time on two wavelengths. The
formation of a television company to
foster radiovision in South Africa is
assured.
A note of pessimism, how-

Trade
Commissioner Samuel H. Day of Jo-

ever, creeps out in the report of

'

hannesburg, in describing the tests in
South Africa, to the United States
Department of Commerce. "Although,"
writes Trade Commissioner Day, "it is
believed here that the Baird television
system must undergo further developments before it becomes commercially
practicable, the broadcasting interests
in South Africa are actively assisting
in the tests, with a view to taking the
matter up along lines similar to those
already employed in establishing television in

Germany."

The prospect of seeing by radio in
homes is said to have advanced sufficiently in Germany to warrant the Federal Post Office, in control of broadcasting, in consulting with manufacturers of radiovision equipment with
the view of adopting standard practices, producing television receivers ad-

justed to one frequency. At the Fall
radio exhibition, there was a
display of outfits designed to receive
television objects and one of these
exhibits consisted of a combination
radiovision
receiver
with a radio
two being iu
receiving
set the
compact form.

German

tell.

Halt to Jenkins' Plans

say that court injunctions
are not to impede the progress of
radiovision tests, a judge in the District of Columbia has dismissed the
temporary order that would have restrained C. Francis Jenkins from disThe
posing of his television stock.
temporary legal victory for this pioneer
worker in radiovision means that his
experiments, both on the outskirts of
if to

Washington and

cates that the New Jersey television
corporation, in which he is interested,
is proceeding with the development of
television receiving sets suitable for
use in homes.

in

New

Jersey, will

not be halted due to a tieup of activities by court injunctions. Mr. Jenkins
is continuing his schedule of motionpicture broadcasting from his 5,000watt station in Maryland and he indi-

—

In Germany there is a formidable
group of manufacturers, each controlling certain groups of patents covering
For examples
television equipment.
there are the Deutsche Fernsehgesellchaft, employing the Baird-Bosch-ZeissLoewe radiovision system the Telehor
A. G. concern, using the Mihaly television method; and the Telefunken
Company, in control of the Karolus
;

—

radiovision

patents.

The

two

first

mentioned companies, we are told by

The Paramount-Publix Theatres Corporation has purchased outright from
M. E. Comerford, Pennsylvania theatre
owner, seventy-one motion picture theatres in twenty-five towns and cities,
was announced recently. The consideration was reported to have been
$20,000,000. Officials of the Paramount
corporation would not comment on the
figure, except to call it "high."
it

Most of the theatres are in Pennsylvania, but by acquisition of the chain
Paramount-Publix also acquires Mr.
Comerford's part interests in several
theatres in New York State. The principal theatres in the Comerford chain,
which will be known under the new
ownership as the Publix-Comerford
chain, are in Wilkes-Barre, Pittston,
Hazelton, North Cumberland, Sunbury,
Pittsville, Williamsport and Scranton,

Pa.

A

MOTION PICTURES TO HELP 1930
GOLFER IMPROVE HIS GAME
"Will 1930 help my game?" That
a question which many a golfer is
asking himself today, and he is hoping
that somehow or some way a miracle
will happen which in some mysterious
is

fashion will cut his score this year.
For some time the use of 16-mm.
motion pictures to help the golfer improve his game has been advocated,

and quite a number of golfers have
been benefited, but 1930 will undoubtedly see such pictures come into substantial use for golf instruction.
In an article in "Golfdom," George
Sargent, well-known golf pro of Columbus, Ohio, comments on the practiFilmo motion-picture cameras
in his work, and also
goes on record on teaching golf via

cality of

and projectors

movies.
"It is

my

firm belief," he says, "that

photographic aid in golf instruction
has opened a new era of speedy and
sound development of the pupil's game.
Any golfer can have pictures taken

—

—

of himself or herself in action and
have a professional analyze them. This
service as a diagnostician will rank as
an important factor in the development
of the player's game. An instruction
film is the most direct and forcible
method of developing a lasting and
proper 'muscle memory' in the pupil's

mind."
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POWER— DELICATELY CONTROLLED
Power Rheostats and Potentiometers
Rigid tests by photo-acoustic engineers have proven the superiority of
Dejur-Amsco power rheostats and potentiometers for the consistent and

unvarying control of the currents in the modulated light and associated
movies and other photo sound reproducing systems.
Photo-acoustic engineers will immediately recognize in these variable
resistors the solution of many of their problems in this new field.
circuits in the talking

Our engineers are
Write us your requirements.
ready to assist you in the development of special
apparatus to fit your particular needs. Literature
on request.
See the Dejur-Amsco Display
At the R.M.A. Trade Show, Atlantic

City,

Booth No. D-14.
STANDARD RHEOSTATS
For lower power requirements
our standard line of rheostats
provides

the

same

satisfactory

and mechanical assurance characteristic of our
Supplied
heavy duty design.
as rheostats or potentiometers
for panel mounting.
electrical,

PeJuR-ff MSCo Corp.
Broome

&

Fairbanks Building,
Lafayette Sts., New York City

THE

GEARLESS
RECORDING MACHINE
for Synchronized
Talking Pictures
The Gearless is an entirely new and advanced type of
recording machine. The absence of disturbing gears, the
solid construction of the entire apparatus, and the incorporation of a simple but effective mechanical filter preclude the possibility of the slightest vibration.
The stroboscope test shows the speed fluctuation to be
less than one-fourth of one percent, which is far less
than the ear can detect, and certainly far less than is
found in other machines.
The Gearless may operate at either 33 1-3 or 78 R. P. M.
The machine also possesses a specially designed starting
spiral device, a high grade microscope, vacuum nozzle,
and

scale.

The Gearless

is also equipped with the most modern
type of recording head, transmitting and amplifying
systems.
Experts to advise and instruct in the manipulation of
the apparatus, if desired.

MANUFACTURED BY

ANTHONY

PAPINI, Leonia, N.

J.

;
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Powerizer Sound System Equipment
Description of a Two-Channel Theatre Amplifier

AMPLIFIER

racks

equipment

panel

and

control

for

central-

L ized

use in theatres, schools,
and
auditoriums,
stadiums
other places where music or voice is
to be "piped" over large areas, has
recently been introduced by the Radio

Receptor Company of

A number

of

New York

amplifiers

City.

and compo-

nents have been designed by this company for the purpose. Among recent
developments is the powerizer twochannel theatre amplifier. This product which stands 6 feet high by 20
inches wide, comprises six panels and
It includes a
weighs 200 pounds.
PXP-250 powerizer, made up of two
units, one for each channel. Thus the
panel assembly represents a monitoring loudspeaker and distortion meter
for the top panel a switch and pilot
light for the PXP-250 or power output
a
unit, representing the second panel
switch and pilot light for the voltage
;

;

amplifier or

PXP-171

unit,

ing the third panel; the fourth panel
contains the main switch and throwover switch from one channel to the
other, the a-c. field switch for the
dynamic speakers and a throw-over input switch from synchronous to nonsynchronous
the fifth contains the
PXP-250 and its switch. The assembly
is so arranged that any of the complete units with panel may be removed
and another unit substituted.

cidentally

it

medium

tising

is

an excellent adver-

for powerizer installa-

and

tions as well as for the customer

the local representative.

New Dynamic

:

For use with the powerizer assemblies,

as well as for retail sale, the

Radio Receptor Company has designed
super-dynamic
speaker.
This
speaker with a frequency range of 40

a

All-Purpose Amplifier
Another popular amplifier, so flexible as to be useful almost anywhere,
This asis the all-purpose amplifier.
sembly, particularly adapted to the
requirements of schools and other
places where a variety of subjects are
treated,
comprises a three-position
microphone and mixer, a switch panel,
a volume control panel, a microphone
amplifier, and two power amplifier
panels.
A radio receiver and phonograph pickup complete the assembly.

represent-

Microphone Amplifiers
For use with the foregoing type of
apparatus there has been developed
a new microphone amplifier for portable or stationary use on a-c. or battery

The battery

current.

amplifier

employs two tubes and has an output
of .35 watt.
The a-c. amplifier employs two -27 tubes and an -80 rectifier and has an output of .45 watt.

The

amplifier is built as a single in-

dependent unit,
izers

it

is

but like

all

power-

so constructed as to permit

rack mounting.

Portable Public-Address System

A third, and equally interesting
variation of the sound system, is the
new powerizer portable public-address
amplifying system, known as the "current income panel" since it pays for
itself in short order.
This assembly is a complete publicaddress system of special design, measuring 21 by 47 inches and arranged
for installation on a model-A Ford
truck or equivalent. A complete power

and genThe system com-

plant, consisting of batteries

erators, is included.

Fig.

2.

Front view of all-purpose
panel.

to

8,000

cycles,

and an

effective

re-

sponse of 40 to 6,000 cycles, is conservatively guaranteed to handle 10
watts continuous undistorted output.
It has been operated at as high as
30 watts upon occasions, without signs
of distress.

microphone mixing panel
microphone
amplifier
undera

prises

with
neath
a switching panel for radio,
microphone or phonograph
a sound
control panel for plus or minus gain
and a powerizer power amplifier. A
string of dynamic speakers and pickup microphones complete the assembly.

New Microphone

Line

;

;

The

outfit

which

furnished

at
cost to powerizer representatives rents

Fig.

1.

Front

view
panel.

of

amplifier

is

out to department stores, political organizations, local merchants, and so
on, for as much as $150 a day.
In-

Accompanying the dynamic speaker,
the Radio Receptor Company has developed a line of microphones for puband sound reproduction
lic-address
There are three different
purposes.
types

of

"mikes"

in

this

new

line,

namely a 3%-inch, a 6-inch and a hand
Their
microphone for portable use.
construction

includes

a

number

(Concluded on page 32)

of
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A NEW

POWER

LEVEL INDICATOR
For measuring and monitoring power
level in all kinds of voice transmission
and recording circuits

RANGE

DB

-10

to

+36 DB

Engineers and Technicians: Bulletin
"P-10Q-L" gives a complete description
Send for your copy today
'

Price $60.00

maintenance of the proper power level
THE
in
parts of a system
facilitated by the
all

shooting" on sudden surges. The "multiplier"
is an L-type resistance network which serves
to extend the range of the meter and to
maintain the input resistance constant for all

is

use of a power level indicator. The Type 586
Power Level Indicator is especially valuable
because of its portability, low cost, high
accuracy, and freedom from frequency errors.
It requires no batteries.

The meter

is

copper-oxide-rectifier voltto minimize " over-

a

meter, properly

and for all frequencies to at least
7000 cycles.
Although the instrument is calibrated for
500-ohm lines it may be used with lines of
other impedance without difficulty.

settings

damped

<T*o

GENERAL RADIO COMPANY
CAMBRIDGE

A,

MASSACHUSETTS

TO MEMBERS OF THE
ORDER

A. T.

I.

R

S.

expand the activities
of the Projection Advisory Council,

industry properly present the

the books of the organization will

tance of the Projectionist's work.

IN

to

for the first time in the history of the

impor-

be kept open until Sept. 15th to admit

new members

at

the

present

rate

FIVE DOLLARS FOR INITIATION AND FIRST YEAR'S DUES.
The tremendous

work

joining

Council

to

Projection

the

further

Advisory

publicity

its

work

and we invite members of the I.A.T.S.E.

President

Canavan and other leaders

to

William

actively

assist

us

by joining the

Council.
F.

of the motion

who

recognize that the
of this organization has been an

picture industry

are

success of the Council

has received the strong endorsement of
International

Progressive Projectionists and Locals

of

important factor in creating favorable
opinion regarding Projection and Projectionists.

Laurence Jones, Secretary
Projection Advisory Council

Box
I

98, G. P. O.,

desire to join the

Please send

Articles sponsored by the Council
appearing in the trade and public press

New York

me

details

Projection Advisory Council.

and membership application

blank.

Very

truly yours
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THE CONDENSER REPRODUCER
(Concluded from page 14)
when a group of parallel operated condenser speakers are located for audience distribution efficiency. A multiple
circuit of parallel condenser speakers
can be operated with either a small
looped wire circuit or a single insulated wire feeder with ground return.
In the case of transmission of an amplifier output over considerable distances, looped wire circuits must be
supported with wide spacing between
the wires to avoid capacity losses. For
very long transmission circuits or circuits which must be put in close spaced
cable or conduit, the transmission is
best carried out at low voltage and
transformed at the speaker terminal by
a small transformer built-in with the
polarizer unit.

The

Polarizer

The

polarizer supply is not always
necessary as a separate unit but may
be combined with the regular power
supply of the amplifier or in some instances taken directly therefrom. But
in one form or another, a polarizing
voltage is required. This acoustic condenser because of its structure, requires
only nominal and not high polarizing
voltage.
A typical polarizer unit is
diagrammed in Fig. 4. The polarizing
voltage need not be obtained from a
hum-filtered source, nor is any considerable current required therefrom,
even when as many as sixteen con-

denser speakers are actuated from the
polarizer. A 201A tube connected
as a rectifier with proper circuit affords all the polarization necessary
for as many as sixteen condenser
speakers. Resistances are included in
such a circuit to limit the current
drain through the rectifier and after the
acoustic condenser is once charged, allowing for slow leakages through the
high resistance dielectric material em-

same

ployed,

substantially

drawn from the

no .current

rectifier in service

is

and

usually less than one milliampere at
any time, in any case. In many 250
tube amplifiers, or in direct coupled
resistance amplifiers, or in the case of
a pentode output tube, the power pack
used for the amplifier may be employed
to obtain all the polarizing voltage required in series or parallel with the
output transformer through limiting
resistance.

A polarizing voltage must be used
just as a direct-polar magnetic field is
essential in the case of a dynamic
speaker. The polarizing voltage serves
to keep the acoustic condenser plates
charged so that the audio-frequency
energy impressed thereon can move the
plates without doubling the frequency
of response. No benefit is found from
excessive polarizing voltage, but too
low a polarizing e.m.f. results in somewhat lessened volume of response.
Deficiency in or total lack of polarizing
voltage evidences itself as a mushy disA polarizing voltage ranging
tortion.
between 500 and 600 volts per acoustic
speaker reproducer is found to be in all
Such voltage comrespects suitable.

bined with the audio-frequency a-c. voltage is found to be well within the safe
operating
limit
dielectric
of
the
strength of the material used in this
speaker. In fact there is a large engineering factor of safety so that the
acoustic condenser in normal operation never breaks through the dielecProvision is however made so
tric.
that, if there is an imperfection in the
dielectric, the fault is self correcting.
Usually a small area of the thin metal
foil in burning away upon rupture of
the dielectric at the fault, permanently
cures the said defect. In the case of
the wax fastened foil speakers, rupture never occurs even at twice normal
operating voltages. This is a far reaching advance over the use of rubber
membranes, etc., which rapidly deteriorate on exposure to the atmosphere or
corona discharges through thin pinhole
areas thereof.
The acoustic condenser developments
here described are those of the Potter
Company, of North Chicago, Illinois.

A
POWERIZER SOUND SYSTEM
EQUIPMENT
(Concluded from page 30)
special features including the use of
a special alloy diaphragm that has
no fundamental period of its own,
bronze and bakelite cases, and a
special composition carbon button that
positively cannot "pack."

Precision Electrical Pickup

An unique

precision electrical pick-

up device has likewise been developed
for the powerizer system, and subsequently made available to the public.
This device employs a special pickup
head developed by the General Electric Company for the Radio Receptor
Company's use. It has a uniform frequency range of 40 to 6,000 cycles,
and an electrical resistance of 49 ohms.
The pickup head is mounted on an

arm which rides on a ball-bearing
swivel, and carries a sliding weight
so as to adjust the stylus bearing
pressure for best results with any
record.
for Sound-on-Film
Installations

Power Supply

In the interests of the "talkie" theatre the Radio Receptor Company has
devised a new power supply unit that
eliminates the last battery necessary
in talking motion-picture theatre sound

This new power supply
provides the necessary current for the
exciter lamp and the head-amplifier
tubes, as well as the B supply for the
latter.
Storage batteries have been
necessary for this function, up until
the present time.
A specially designed powerizer voltage compensator is included in this
new power supply, and regulates the
line voltage so closely that between
100 and 130 volts variation on the
line, there is a corresponding variation of not more than 13/100 of 1 volt,
in the current delivered to the tubes.
This astonishing accuracy is due to
installations.

the unique design of the compensator,
which is of the transformer leakage
type.

A
FIRST MEDICAL TALKING FILM

SHOWN

THE

IN

NEW YORK

of a series of twentyfive talking films which will be
produced by the College of Physicians and Surgeons of ColumUniversity for use in instruction

bia

first

was shown at Lloyd's Projection Parlors,

729 Seventh Avenue,

New

York,

recently.

picture records how Dr. Clay
assistant professor of
Dr.
surgery, set a broken ankle.
Murray accompanied his demonstration with a running explanation of
what he was doing and why he did it.
The action was first shown by ordinary
photography and then through the
eyes of an X-ray machine. Some parts
were represented in slow motion.
"It isn't always possible to show
medical students the actual setting of
fractures because fractures happen
accidentally,
times,"
at unexpected
Dr. Murray said.
"This talking picture, the first in the world showing
the manipulation of a fracture that
did not necessitate an operation, will
overcome the difficulty."
He explained that the series of films
will cost $25,000 and represent many
types of medicine, including maternity
and nervous cases. The money for
this work, he said, was to be raised by
popular subscription.
"We hope to create a circulating
library of talking pictures that will
distribute them among the medical
schools," he said. "This will have the
advantage of promoting further cooperation among the schools and will
broadcast the best brains of the medical profession all around the world."
As soon as talking picture apparatus, which has been ordered, is installed in the Medical Center the new
film will be shown there.

The

Ray Murray,

A
DEMONSTRATION OF SOUND
PICTURES
In the presence of an audience that
taxed the capacity of McMillan Academic Theatre at Columbia University
in New York City, Prof. S. P. Goodhart
of the department of neurology gave an
interesting and highly instructive demonstration of the value of sound motion
pictures in the field of education.
The demonstration was made possible
through the installation of RCA Photophone portable sound reproducing
equipment in McMillan Academic Theatre and through the employment of
a number of sound pictures that were
recorded on film in the RCA Photophone studios.

A
TECHNICOLOR PROFITS JUMP
Technicolor, Inc., and subsidiaries
report earnings of $676,859 before
taxes, for the first quarter of 1930, a
gain of more than 500 per cent over
earnings of $101,790 for the same
period in 1929.
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o thinkof

DAY
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TRANSFORMERS
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Type TA

is to

think of
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ENTIRELY
NEW PRODUCT

AN

TAPPED
SUPERDAVO HM
RESISTORS

..vswx

Type TB

TRANSFORMER
SPEC IALISTS

Daven
cialists

have developed

tapped

Super-Davohm

wire-wound
with as many

c/V/fcce

1895

« «

insulated
Type TC
•

•

out— 100%

— center

hole

of unit will clear a 6/32

Can be mounted

screw.

•

Rigid

tinned terminals, cannot
turn or fall

Microphone Transformers

resistors

terminals

required.

as

ft

spe-

resistor

anywhere without fear
Line to Tube,

Tube

to Line, Line to Line

Mixing Transformers
formers

•

Filter

of shorting.

• Coupling Trans

CHARACTERISTICS

Chokes

Non-inductive
.0001

Audio Transformers • Impedance

Matching Transformers • Power
Compacts

pacity
rosive

ged

Type

TD

;

in

contacts

.

.

.

.

•

;

.25

;

tapped

rug-

;

1%

tolerance

(closer tolerances

additional cost)

ohm

ca-

non-cor-

compact

guaranteed

megohms

Complete Amplifiers

coefficient

distributed

moisture-proof

slight

from

Speaker Coupling Transformers

;

plus or minus
at

temp,

;

minimum

;

to

5

multiples

units

;

megohm, or
up

to

15

or more.

Patents applied for.

THE DAVEN
COMPANY

Catalog of new Replacement Power and Audio
Transformers will be sent upon request

RESISTOR SPECIALISTS
General Office and Factory

Thordarson

Electric

Mfg. Co.

Huron, Kingsbury and Larrabee Streets, Chicago,

III.

Type TE

158-160

Summit

Street

NEWARK, NEW JERSEY
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New

and
of the Industry

News
VARIABLE SKY FILTER TO FIT DUPLEX FILTER
HOLDER
The Bell & Howell Company announces that it is
to make immediate distribution of a gradDuplex filter
Alter glass to fit the B &
This is a segment of glass graduated from
clear to 4x density, which permits, for example, the
photographing of clouds and sea in combination with
The
foreground without underexposing the foreground.
outstanding value of this filter lies in the fact that it
can be used to photograph a composite scene requiring partial correction and at the same time have
the facility of giving any degree of correction desired.

now ready

H

uated

holder.

The duplex holder complete with the 2x and 4x filter
and the variable sky filter glass may now be
in one combination set which will be known as
B & H combination filter set.

glass

had
The

ELECTRICAL TURNTABLE FOR LOW-SPEED
RECORDS
For the faithful rendition of the large 16-inch disc
records employed for theatre and broadcast purposes,
at a minimum investment, the Stevens Manufacturing
Corporation of Newark, N. J., has developed a giant
turntable and companion electromagnetic
electrical
pickup.
Briefly,

new

the

comprises

product

Stevens

an

Instead
18-inch turntable operating at 33 1/3 r.p.m.
of using an elaborate system of driving shafts and
gears, the new turntable is driven by a silent and
constant speed Stevens-Sibley motor, through a friction drive applied directly to the inner face of the
The motor is mounted with a pivotal
turntable rim.
spring tension, so that the friction drive makes posi-

An automatic governor is
contact at all times.
included inside the motor's cast metal shell, thereby
maintaining a constant motor speed despite line voltage fluctuations within 25% plus or minus of normal.
tive

units

Developments

being

Their

non-hygroscopic.

strength

insures

them against breakage and all end contacts and lugs
are molded perma'ncntly into the resistance material.
They have a positive coefficient of heat and are
thereby insured against self destruction through overloading.
The nature of the resistance material is
such that they will not change in resistance value when
used within their rated wattage.
At present, they are supplied in two standard types,
five flat types and one special hexagonal type,
rated
at 1 watt, 1.25 watt and 3. watts.
Units of large
capacity
are
process
development
and
in
of
manufacture.

SALES
COMPANY ISSUES
BARGAIN BULLETIN

AMERICAN

NEW

The American Sales Co., 19-21 Warren Street,
New York City have recently issued a Bargain Bulletin
No. 60.
Projectionists, engineers, recording laboratories and
technicians should send for a copy of this bargain
bulletin which includes numerous parts, such as filter chokes, power transformers, filter condensers, etc.
They are now featuring the Kolster K-5 -dynamic
speaker with built-in 210 (or 250) power amplifier in walnut cabinet at a special price of $24.50
each, same listing for $175. (less tubes).
This speaker can be used very successfully in all
installations
of
indoor,
outdoor
and
theatrical
speakers.

A

published by the Aerovox Company, 70 Washington
Street, Brooklyn, N. Y.
This publication contains technical information of
immediate and direct use to every man in the business.
The Aerovox Company will upon request send
the monthly issues of the "Research Worker" to every
reader of PROJECTION ENGINEERING.

A

PORTABLE TALKING PICTURE MACHINE

The Audivision Corporation of 1775 Broadway, New
York City, is marketing a 16-mm. sound-on-disc talking picture machine. The projector and turntable are
in a carrying case 19" x 16" x 13" and the amplifier and speaker are in a case 10" x 11" x 13".
A
3' x 4' picture can be shown at a distance of 15 feet.
Separate units are made for 78 and 33 1/3 r.p.m.
16-inch discs.
Although of rugged construction, the
total weight of both units is only sixty pounds.
The
speaker unit is adapted for use with a microphone and
the amplifier is of sufficient capacity to operate several
loudspeakers,
making in itself a complete publicaddress system. The machine is not complicated and
adapted to use in the home by inexperienced operators as well as for commercial and industrial use.

CONTINENTAL ACCESSORIES PLANS THREE MORE
OFFICES
With the dedication

of the new Warner edifice in
tenant all subsidiary companies, Continental Theatre Accessories will soon open a third
branch in this building.
Plans are also understood
under way for opening offices at St. Louis and Pittsburgh.
Harry M. Warner and officials of the company
were in Chicago to attend the ceremonies.

Chicago

VENTILATE THE BOOTHS
In these days there is no excuse for uncomfortable,
There is available
poorly ventilated projection rooms.
a dependable ventilating unit consisting of motor and
fan blower (see illustration) which exhausts 500 to

to

AN ATTRACTIVE TELEVISION BOOKLET
little is understood and so much is misunderstood regarding television that a booklet entitled
"Television
The Eye of Radio," is most welcome at
this time.
Under this title, the Jenkins Television
Corporation of Jersey City, N. J., has published an
attractive booklet of 32 pages and cover, which contains a conservative, interesting, readily understood
discussion of just what television is, what has been
done so far, what is being done for the future, and
why the television experiment is about to develop into
the television industry.
The booklet contains photographs and descriptions of the equipment about to be
introduced for home use, as well as the television
studio and transmitting equipment.
A copy is free
for the asking.

So

R.C.A.

APPOINTMENT

Lowell Vere Calvert, for the past five years general
manager of Educational Pictures, has been appointed
manager of recording operations of RCA Photophone,
Inc., to succeed H. L. Sommerer, who returns to
RCA-Victor Corporation as managing director of that
company's activities in Japan, according to an announcement by Charles J. Ross, executive vice-presiIn his new capacity,
dent of RCA Photophone, Inc.
Mr. Calvert will assume control of the recording
operations of RCA Photophone's two studios on the
west coast, the Gramercy studio in New York City
and at the RCA-Victor plant in Camden, N. J., as
well as being the company's representative in its contact with RCA Photophone licensees.

—

800

cu.

ft.

of

air

per minute.

This approved,

eco-

is manufactured by The Davenport Mfg.
Company, Meadville, Penna.

nomical unit

BEST MAGAZINE LIGHT
The Best Devices Company, Film Bldg., Cleveland,
Ohio, announces the Best Magazine Light, which fits
This light permits projectionall Simplex projectors.
ists to see the amount of film in upper magazine withof
magazine
door.
The reel may be
opening
out the
It is cast
observed from either side of the projector.
match
magazine finof aluminum, lacquered black to
Easily mounted.
No holes to drill.
ish.

Samuel

PHOTO-VOLTAIC CELL SOLD
of New York City, has

Wein,

sold his
the photo-voltaic cell to the Radiovision
Mr. Wein is now engaged
Corporation. New York.
in consulting engineering for various manufacturing
companies.
interest

in

NEW EXECUTIVES

SOUND

JOIN

STUDIOS

OF

NEW YORK

Kendrick, president of Sound Studios of New
Y'ork,
Inc, announces the appointment of John
Valentine as assistant sales manager and Charles
Hathaway as account executive.
Mr. Valentine comes to Sound Studios of New
York from the Judson Radio Program Corporation,
where he held a position similar to his present one.
A.

J.

A
S.

W. MOLDED RESISTANCES

S.

A new type of resistance unit, which has many
advantages, characteristics and qualities, is a product
of tire research laboratory of The S. S. White Dental
Mfg. Company, Industrial Division, 153 W. 42nd St.,
New York
The
special

S.

S.

W.

resistance

units are molded from
material, the finished

and conducting

SERIES
RESISTANCE
FOR
PROJECTOR STARTING

Many projectionists have
of projectors.
Unless the motor
positively,
the projector and its
equipment is subjected to severe strain.
ment manufacturers provide fixed series
trouble

EASY

with the starting
starts slowly and
associated sound

Some

equipresistors, but
these often fail to provide the correct resistance value,
and may even fail to stand up under load.
Recently consulted on this problem, the engineering
staff of the Clarostat Manufacturing Company, Brooklyn, N. Y., recommended the Super-Power Clarostat
a giant adjustable resistor providing a wide range of
Tests have
resistance in several turns .of its knob.
Emconfirmed the soundness of the recommendation.
clarostat
may be
resistance,
the
ployed as a series
set for any satisfactory value to insure the slow,
positive starting of the motor, minimizing the strain
A
on the projector and associated sound equipment.
three-point snap switch is employed for turning on
and off the current, and inserting or eliminating the

—

Once
clarostat resistance from the motor circuit.
the satisfactory resistance value is determined by
actual test with the particular motor to be controlled,
the clarostat is left alone, maintaining that resistance setting with the certainty of a fixed resistance.
Meanwhile, the 250-watt capacity of the device is
more than ample to dissipate the heat generated.
Both snap switch and clarostat may be mounted in
an iron box, or the device itself may be mounted
in a separate box.

A
TESTS,

City.

binder

PRECISE

INSTRUMENTS AND MEASUREMENTS

Every sound engineer, technician and worker should
procure the monthly issues of the "Research Worker"

NEW BURTEX DIAPHRAGM
After months of intensive development, Clifford E.
Stevens, chief engineer of Stevens Mfg. Corp., Newark,
N. J., announces a new burtex or impregnated cloth
diaphragm available in any size, shape or degree or
stiffness.

The new burtex diaphragm, according

to

Mr. Stevens,

Tests
provided with a special waterproof finish.
that the diaphragm can hold water for 50
diathe
only
is
leakage.
Not
sign
of
hours without
phragm impervious to moisture, but it is unaffected
conditions.
climatic
air
and
other
by heat, cold, salt
It is considerably lighter than the burtex diaphragms
yet it can be made in any
heretofore available,
desired weight or stiffness to meet specific requirements.
The more flexible diaphragms are generally
required for more sensitive speakers producing soft anj
mellow speech and music, while the stiffer diaphragms
are used to obtain sharp, crisp, sparkling music ana
Any weight is available for the desired
speech.
is

indicate

resonance

and response.

mechanical design has also been provided,
in the form of a diaphragm with concentric rings starting some distance from the apex and continuing past
the mask and to within an inch of the mounting rim.

A new

concentric rings are
acoustic results are truly

The

slight corrugations.
startling.

The

NEW MONITOR PANEL
3333 Belmont Avenue,
Inc.,
Jenkins & Adair,
Type
C monithe
announces
Illinois,
Chicago,
tor panel which is the latest means for audible moniThe bridgtoring on broadcast or recording circuits.
ing amplifier used is so designed as to cause a
minimum of attenuation when the monitor circuit is
This small attenuation is practically
across the line.
uniform for

all

normal frequencies.
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r

Accuracy

to

y2

of

1%

The new Durham wire-wound
precision resistor can be secured to an accuracy of V2 of

made especially for
1%
where accurate, high
uses
value, non-inductive, low distributed capacity resistors are
required.
.

.

.

Data sheets of

this

and other

resistors sent gladly

upon

WESTON MODEL 547

re-

Please mention types
and values in which you are
quest.

The Accepted Standard for
Servicing Sound Equipment

interested.

inii
METALLIZED
XTX

RESISTORS

&

POWEROHMS

INTERNATIONAL RESISTANCE CO.
2

6

Philadelphia,

Chestnut Street,

Pa.

SOUND SERVICE
Jenkins & Adair, Inc., with a background of six years'
experience in the design and development of precision
sound frequency equipment, is prepared to furnish the
following service to sound recorders, manufacturers of
sound apparatus and experimenters.
Design, development and manufacture of accessories
and essentials to recording sound on wax, metal or film.
Design or manufacture of special transformers and
filter components to meet specific requirements.
Engineering service for recording companies and manufacturers of sound equipment.
Testing service for manufacturers of sound equipment
and recording devices.

Send for our Bulletins.

JENKINS

"Since the advent of synchronized sound with
the motion picture, new problems confront the
Projectionist. Chief among these is the proper
operation and maintenance of the electrical
equipment. The efforts of the entire motion picture industry and allied manufacturers are
judged more or less by the results seen and heard
at the theatre, and it is from these results that
support for further development is derived. One
of the necessary means of securing proper operation and maintenance of the electrical equipment
is through the use of electrical measuring instruments."
In this quotation from a recent editorial article
on Servicing Sound Equipment is found recognition of the need for frequent electrical inspection
of amplifiers and tubes, as well as the electrical
circuits concerned with proper functioning of

sound equipment. And in this new field, as in all
where electrical measurement is essential
to efficient service, engineers and projectionists
others

are turning to

The

Weston instruments.

shows a compact, portable
equipment, known as the Weston Model 547
Radio Set Tester, recommended for this purpose.
It comprises three instruments mounted in a durable Bakelite case with removable cover, and connected through a system of switches and binding
posts so arranged that each instrument and range
is automatically connected in circuit for every
required measurement. Comprehensive in scope
and simple to operate. Write for full particulars.
illustration

& ADAIR, INC.

Engineers

CHICAGO, U.S.A.
JENKADAIR 3333 Belmont

Cable Address

Ave.

British Offices: 76 Old Hall St., Liverpool, Eng.
40 Buckingham Gate, Westminster, London, S
1, Eng.

W

French

Office:

16 Rue de Chateaudun, Asnieres, France.

Weston Electrical Instrument Corporation
608 Frelinghuysen Ave.

Newark, N.

J.
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Photoelectric Cells
By

Dr. Norman A. Campbell and
Ritchie.
Research Staff,
General Electric Co., Wembley, Eng-

Dorothy
land.

$4.50.

Illus.

The

first thorough presentation of
practical application of photoelecsound pro-

tric cells in television,
jection,
etc.
Also

discusses

theory and uses.
"Particularly timely
its
addition

.

.

.

worth

library."

to

well
one's

Electronics.

New Vork'%

Books on Important
Recent Developments

Newest

Projection Engineering

in

Send for catalogue
of

Technical Books

Television

ISAAC

PITMAN
& SONS

Today and Tomorrow

W. 45th St.,
New York
2

By Sydney A. Moseley and
Illus.
H. J. Barton Chapple.
$2.50.

Foreword by

JOHN

L.

BAIRD

The development of television, early
experiments and its present and
probable commercial use told as
a fascinating story of scientific
triumph. Well illustrated, with a
number of hitherto unpublished
photographs and diagrams.

&

Showers

Servidors
Circulating

Ice-Water

RADIO IN
EVERY ROOM
AND

A

great,

in

the

new hotel

Zone

of

near shops and

AMPLIFIERS

ships... theatres

and terminals.

Speech

Operated

Baths

Convenience...

MICROPHONES
AND
AC

lOOO Rooms

Input.

BOTH MODERN AND MODERATE

Public Address.

Mixing Panels.

J

Power Supply Panels and
Racks.

DAILY

Recording Amplifiers.

PRODUCTS

ELECTRO ACOUSTIC

CO.,

SINGLE $3.00to$4.00
DOUBLE $4.50 to $6.00

55 East Wacker Drive, Chicago.

PATENTS
Send sketch or model for examination and advice.
No charge for preliminary advice on patents, trade
Moderate fees.
Careful
marks and copyrights.
personal service.

EUGENE

E.

STEVENS

Washington, D. C.

MICROPHONES
All Kinds from $10.00 to $350.00
For Public Address, etc., list
$25
Standard Broadcast Model, list
$75
Condenser Models for Film and Record Work,

$300.00,

$350.00

and Floor Stands. Covers, Cords,
1\

i

tR

o,nd

etc.

Purts

EXPERT MICROPHONE REPAIRS
'

UNIVERSAL MICROPHONE
lnglewood,

J.

P.

HERMANS,

LTD.

CO.,

Calif.
I

Dealers everywhere

San Francisco:

Ad AurieSa. fnc.,116
585 Mission St.

HOTEL

VICTORIA
Roy Moulton, Mgr.

70 Washington Loan and Trust Bldg.

list

NEW

7th AVE. at 51st ST.

Registered Patent Lawyer

Also Desk

THE

Broad

St.,

N. Y.

a

Circle

8520
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MANUFACTURERS OF THE FAMOUS
G.I. MICROPHONES
CARBON AND CONDENSER TYPES

Polymet Products
for Sound Equipment
S the world's largest makers of essential

The Polymet
Manufacturing Corporation has been able
to approach the field of sound equipment
with a wealth of production and engineer-

parts for the radio industry,

ing experience. All types of previously existing

equipment have been studied and the

faults of other

systems eliminated in Poly-

met's complete

new line

Sound Picture

of

Amplifiers and Booster Systems for Photo
Electric Cell Operation.

These new and better Polymet amplifying and control systems raise sound reproduction to higher levels of performance.
Inquiries are solicited.

POLYMET MANUFACTURING CORPORATION
839-A East 134th Street

New York

—

Amplifier. Four stages Two
mixer, buttons for measuring
approximately 30
microphone current
Watt output. List $600.00.
G.I.C. IM-15W. Three stages. Exceptionally high gain. Remarkably free of hum.
Excellent quality. Complete mike input
circuit is incorporated within the amplifier, all run from one power supply. Adaptable to Mikes, Radio and Phonograph.
List $250.00.

2M-30W
position

—

City

GENERAL INDUSTRIES CORP.
WALTHAM, MASS.

A one-man

Portable

TALKING PICTURE MACHINE
A

practical 16 mm. sound on disc talking
picture machine.
home type projector
and turntable encased in a small hand grip
with an amplifier and dynamic speaker in a
Total weight sixtv pounds.
second case.
Units available for either 78 or 33'y3 R.P.M.
Suitable for commercial or home
discs.
Over 50 numbers now available for
use.

A

showing.

Write for dealer and
distributor proposition.

But
before buying those new lamps, so essential to the
proper projection of talking pictures today, consult
the man in your organization best informed on
your projectionist. He's sure
efficient equipment
to

—

recommend

STRONG
Automatic Reflector Arc Lamps
For Sale by
Trustworthy Independent Supply Dealers Everywhere

THE STRONG ELECTRIC CORP.
2501 Lagrange

Toledo, Ohio

St.

Export Office—44 Whitehall

St.,

New York

City, N. Y.

Price only $350 F.O.B.
New York, N. Y.

AUDIVISION
Corporation
General Motors Building, 1775 Broadway, N. Y. City
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OCALI TIE
Sound Screen

Universal Film Splicer
Model No.

3

produces very accurate register
on 35 m/m film. For sale at all

Vocalite combines a distinct clear trans-

mission

supply houses

have the most modern facilities for manufacturing
machinery accessories or parts at very reasonable prices.
We solicitate your inquiries.

New York

816-26 East 140th

Str.,
Established 1907

BEADED SCREEN CORP

37™STR£tT NY.
448 WtST
ROOSEVELT, NEW YORK

INC.

FACTORY

City

Send for our

BARGAIN BULLETIN

60,

]tf[ixer Controls,

Power
Power

Controls and Transformers for Speech

No.

Chocked full of real buys in
Amplifiers, Filter Condensers,

Constant

Transformers and Chokes which you
can use in your Projection and
Experimental Work.

AMERICAN SALES
19-21 Warren

ELLIS

St.,

Impedance

Faders,

Volume

Input and associated equipment.
Write for Bulletins

K1-K2-L1 and Ml

describing

this

apparatus

D'Arcy Laboratories

CO.

205 West Wacker Drive

Chicago, Illinois

N. Y. City

w
EXPORT

MICROPHONES

E, offer to manafacturers interested in.

and Accessories
Used

all over the world and
rendering the highest type of

Furnished in
at $45.00 list and
$75.00 list.
Special designs
for broadcast studio and for
public address use. Write for
descriptive literature and discounts stating name of your
satisfaction.

two models

the services of a dependable organization,
well established in the entire foreign field

AD. AUMEMA, Inc.

jobber.

Manufacturers * Export Managers
116 Broad Street, New York, N. Y.

ELLIS ELECTRICAL L/tECLQATCRY
Sale* Corporation

343

brilliant

It

is
100% Perfect for Light,
It
Sound, Color and Third Dimension
Descriptive Literature on Application

We

GENERAL MACHINE COMPANY,

sound with sharp

enables better projection
because of its mechanical, scientific and
optical features, the result of painstaking study on the part of the laboratory staff of the Beaded Screen Co.

Work

Contract

of

pictures.

W. MADISON STREET, CHICAGO, ILL.

INDEX TO ADVERTISERS
Ad. Auriema. Inc
American Sales Co
Amrad Corp., The
Audivision Corp

38
38
Second Cover
37

B

—Amsco

De Jur

Screen Corp
Blue Seal Products Co., Inc...

38

Cameron Publishing
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Clarostat Mfg. Co
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Electro Acoustic Products Co

Continental
Inc

Theatre

Laboratory

6
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38

G

3

G-M
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29

E
Ellis Electrical
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D
Corp

Laboratories,

Inc.

.

.
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General Machine Co., Inc
General Radio Co
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38
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Polymet Mfg. Corp
Silver-Marshall, Inc
Stevens, Eugene E
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U

Accessories,

International Resistance Co

3b
33

Fourth Cover
36
37
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Thordarson Elec. Mfg. Co

40
35

Universal Microphone Co

Ward Leonard
Jenkins

&

Adair,

Inc
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Daven Co., The

29
36
37

Papini,

Elec.

Weston Electrical

Co

Inst.

5

Corp

35

Projection Engineering, June. 1930

Page 39

HOTlONPICTUtf SOIINDPICTURtf

"22222!

J
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cmnm
SOUND

CAMERON'S

A COMPLETE LIBRARY ON
MATTERS PERTAINING TO THE
MAKING AND SHOWING OF

ENCYCLOPEDIA
ON
"BB) MOTION PICTURES

JAKIS

R CAMERON
.

CAMERON &RII#R

SOUND
MOTION

JAMES R.CAMFRdN

F

°URTH EDITION

PRICE

6nfo

PRICE

7S

PRICES^

WMERON PUBLISHINGCOJ jghERON PUBLISHlNGCftj|c AMER()(

|

PUBLISHING

p RICE3fo

CO |c»

PICTURES

KtMN WBUJH ,wca

JUST PUBLISHED

SOUND PICTURES
AND

TROUBLE SHOOTERS MANUAL
By James

1100
Explains

in

detail

the

Cameron

&

John

F.

Rider

PAGES—500 DIAGRAMS
con-

and care
sound recording and reproducing equipment.

struction, operation
of

R.

PRICE

Every known trouble to sound
and reproducing
equipment is listed in this

recording

SEVEN

book

FIFTY

—withcause

as to

explanation

full

its

and remedy.

The Most Comprehensive Book on the Subject Published

MOTION PICTURES
By James

R.

with

SOUND

Cameron

With an Introduction by William Fox

j&\

Sot**
Motion

Mr. Cameron worked for over
ten months on this book, and
has had the active co-operation

7% x 5
Contains 400 pages
and over 150 photographs and
diagrams.

of the technical experts of the
Equipment
various

Pictures With Sound
covers the subject from A to
Z in such a manner that the
subject is easily understood.

The book measures
inches

PRICE FIVE

Sound

manufacturers and Sound Picture

producers.

DOLLARS-

CAMERON PUBLISHING COMPANY,

Inc.

MANHATTAN BEACH, BROOKLYN, NEW YORK
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IbFor Better Talkies... at Lower Costs
UDDEN
lost

starting of projectors causes excessive film breakage.

Also excessive strain on projector mechanism. You cannot
afford film breakage during the show. It means inconvenience,
time, and, most important of all, a dissatisfied public and a

serious loss of business. Furthermore, excessive projector
tear means premature replacements.

wear and

The

usual fixed resistors employed for projector starting are not
They fail to compensate for the "wearing in" of the
machine and for other conditions that may vary from time to time.
And they frequently fail to stand up under constant use. Many
with inconvenience, lost time,
starting resistors must be replaced
cost, and general dissatisfaction.
satisfactory.

—

And

so the solution of a grave "talkie" problem
of the

lies in

the form

SOUND PROJECTION STARTING BOX

r

L

T
4R05TA
Positively indispensable. Comprises
a starter box proper,

mounted on

wall, together with

special three-position
for "Start", "Run"

snap switch

and "Off."

mounted in place of
usual starting switch on projec\<\
Starter box amply ventitor.
lated. Knock-out holes for
or conduit wiring. Two bakelite
covers protect two adjusting
screws which, by means of ordinary screwdriver, are turned to
secure exact rate of acceleration
for proper starting. Correct resistance values are obtained and maintained
at all times. Resistor replacements are eliminated. The device will pay
for itself many times over in a short time, in less film breakage, saving of
time and trouble, no resistor replacements, less servicing of projector,
Switch

?

BX

longer projector

life,

and

satisfied patrons.

THIS INDISPENSABLE AID TO BETTER PROJECTION WILL

FOR

it

to

will

ITSELF. Actually,
pay for itself and it

Just give

you nothing.

it

investment!

WR1TF
" I*

^

ncus P ensa bl e a '^ to better
if you have any control
or resistor problems to solve do not hesitate to place
them before our engineering staff. Remember, there s
for every projection need.
a
,

•

*

*-*

PAY

an opportunity
then continue to repay you for your wise

costs

^ or ^ ata on
projection.

1S

i

And

CLAROSTAT

CLAROSTAT MANUFACTURING COMPANY,

Inc.

Specialists in Variable, Fixed and Automatic Resistors
Brooklyn, N. Y.
296 North Sixth Street
:

:

:

:

©W

II
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/•
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;
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advantages.
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/

Qreater response to irpcandesce

;•;

JLotfer

operating

\er sensitivity
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Longer
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Physical

2

spectrum

life
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ar*f§ electrical
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or gas-filled, and
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elled in talking motion pictures, lahou
and development work, television, and for the

found' positively
•ratory|research

automatic control of industrial devices of
Requests jot technical' data

j

fully solicited fhroxn
'

all sorts.

>

etc.,

are respect'

those inter.

ill

lmbq§*/xt6r\ese

-Silver -Marshall

This ultra-modern factory at Chicago,

tube apparatus

one

of the largest in the middle west devoted exclusively to
ft.)
is occupied entirely by Silver-Marshall, Inc.

— (over 100,000 sq.

—

Silver-Marshall Ideas May Clear
Sound Quality
The house with the best sound
is not always the most expensively wired house.

Many a

theatre where the sound
goes over biggest with the cus-

tomers nowadays

is

one where

correct but little-known electrical
principles have been ingeniously
applied as for example in the

—

manner

of connection of
to the amplifier.

speakers

engineers are
masters of speaker location and
Silver-Marshall

—

transformers of all types have
been leaders in quality since 1925.
Extremely interesting, both from
the economy and performance

Why

Silver-Marshall Auditorium Speakers

Us This About Your House

Silver-Marshall engineers will cheerfully make recommendations for your theatre without charge. They must
know the following:

on
the part of Silver-Marshall engineers to provide a speaker
actually capable of delivering to your patrons the most
perfecttone fidelity that modern amplifiers can preserve.
They &rz built by pioneer speaker designers to reproduce the most delicate coloratura soprano, or the
thunder of artillery in warfare, as faithfully as they do
result of a determination

Silver-Marshall sound engineers.

some

of the
recent practical discoveries of our
not
installation engineers.
write and get, without cost or obligation, the benefit of their years
of experience in sound problems?

standpoints, are

Tell

ordinary dialogue.
The newSilver-Marshallauditorium speakers are available at extremely moderate cost, to fill the requirements
of any theatre, no matter what its size and shape, no matter what
type of amplifier is used. The proper selection, location, and method
of installation of speakers is an important part of the service offered by

Up Your

wiring for not only are SilverMarshall auditorium speakers preeminent in their fidelity of reproduction, but Silver-Marshall audio

New
These new speakers are the

vacuum

1.

Length, width, and seating capacity of house.

2.

Amount and type

of absorbent material ("felt,"

drapes, carpets, type of seat upholstery).

If house
3.
4.

is

already wired, following should he stated also:

Make and type
Make and type

of amplifier used.
of speakers

now

in

use.

Does amplifier operate directly into voice-coil circuit of speaker
(or is a speaker input transformer used)?
such as: "Boomy"? "Barrel-like"?
6. Faults of present reproduction
"Nasal"? "Sharp"? "Tinny"?
5.

—

Write us now — see suggestions above — at right
Kindly address the Chief Sound Engineer

SILVER-MARSHALL, Inc., 6459 W.65th Street, Chicago, C. S. A.

PROJECTION
Television

-

Sound and

Light Projection

-

Theatrical Engineering

SOUND-MOTION PICTURES
By

(Page Fifteen)
T. J. Coleman

TROUBLE SHOOTING

IN AMPLIFIERS

(Page Twenty)

By

Jas. R.

Cameron

TELEVISION ON THE THEATRE SCREEN
(Page Twenty-Three)

Sold only by subscription
$2.00 per year

THE JOURNAL OF THE SOUND AND LIGHT PROJECTION INDUSTRIES

Perfect Acoustics
G,IMCO

inherent

has the following
characteristics of good Acoustic insulation:
1.

2.
3.

Acoustic

Flexfelt

Uniformly high sound absorption qualities for all
audible wave lengths.
Uniformly low sound transmission properties.
Absolutely fireproof, it will not burn not merely

are obtained
in talking picture labaratories
that are equipped with

—

"fire retarding."
4.

Low

5. It

GIMCO

heat conductivity.
does not deteriorate.

Acoustic Flexfelt

Rock Wool

is

made from Rock Wool.

The

fabricated between metal netting and covered
with fireproof muslin of any color. It is applied quickly,
is

in large, convenient slabs.

GIMCO

Acoustic Flexfelt has proven itself invaluable as
a sound proof lining for the walls and ceilings of theatres,
talking picture laboratories, hospitals, office buildings, etc.
Consultation with our engineers
Write for catalogue.

is

invited.

ACOUSTIC
FLEXFELT

General Insulating

&

Mfg. Co,

Alexandria, Indiana
New York

General Insulating & Mfg. Co., 370 Lexington Ave.
California Representative: K. P. Carmien, Hollywood, California
Office:

Representatives
C.

W. Poe

Co.

Cleveland, Ohio

Walter L. Schaeffer
Chicago,

111.

L. Munrlet

&

Sons, Inc.

St. Louis,

Mo.

E. T. Kelly
Houston, Texas

:

N. Merion

Denver Fire Clay Co.

Detroit, Mich.

Denver, Colo.

San

Jones Bros.
Francisco, Calif.

Ji.

J.

Schneider

Indianapolis, Ind.
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my
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A NEW

POWER LEVEL INDICATOR
For measuring and monitoring power
of voice transmission
and recording circuits

level in all kinds

RANGE

-10

DB

to

+36 DB

Engineers and Technicians: Bulletin
"P-100-L" gives a complete description
Send for your copy today
'

Price $60.00

maintenance of the proper power level
THE
in
parts of a system
facilitated by the
all

shooting" on sudden surges. The "multiplier"
is an L-type resistance network which serves
to extend the range of the meter and to
maintain the input resistance constant for all

is

use of a power level indicator. The Type 586
Power Level Indicator is especially valuable
because of its portability, low cost, high
accuracy, and freedom from frequency errors.
It requires no batteries.
The meter is a copper-oxide-rectifier voltmeter, properly damped to minimize " over-

and for all frequencies to at least
7000 cycles.
Although the instrument is calibrated for
500-ohm lines it may be used with lines of
other impedance without difficulty.

settings

(T+O

GENERAL RADIO COMPANY
CAMBRIDGE

A,

MASSACHUSETTS

Innumerable Theatres Are Equipped
With RACON Speakers
Because
.

Racon

Horns

.

.

&

Units are covered
by U. S.
Pats. Nos. 150/1501032
711
1577270
73217
7321
1722448

—

—

—

—

—

171 1514.

Products are leaders in the industry
Amplifies as perfectly as the parent horn, No. 4320, on both speech

and music.
Yes, you'll find the same full, rich tones of musical reproduction
and the same clearness and distinctiveness of speech that is only
possible with Racon Horns and Units.
Patented non-vibratory, non-porous material and construction, plus
light weight, which makes for perfect results and maximum convenience.

These outstanding features of Racon products have made imitation
and competition impossible.
Protect yourself against patent infringement
by using Racon Horns and Racon Units, as
these are fully protected by patents.

suits

Improve Your Sound Equipment with
Racon Speakers and Watch Results!!
Air Column slightly
Dei'th 30 inches.

less than 10 feet.
Bell 30x40 inches.

Weight 30 pounds.

Our Latest Catalog

RACON ELECTRIC
Specialists in Acoustic

18 to 24

is

Yours Upon the Asking

CO., Inc.

Chambers

WASHINGTON PLACE, NEW YORK

W^SS f^"/ ^

Racon Giant Electro-Dynamic Type Horn Unit
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EDITORIAL
July, 1930

r
HOME TALKIES
T

but a matter of time when home talkies
revival of widespread
be popular.
ability to buy; availability of reasonably
"*"priced equipment, and stocks of attractive
subjects suitable for home entertainment, are
the factors which will have bearings on this
development.
There is no sensible reason why the employment of home talkies should curtail the patronage
Indeed, such employment
of regular theatres.
creating the desire to
should be a stimulation
witness the more elaborate productions possible
on large screens and with long films.
Home talkie equipment consists of two units,
a light projector and a phonograph type of reprois

A

will

—

ducer, combined on a common base.
Light projectors suitable for this purpose are
pretty well standardized. The turntable coupled
directly to the projector is operated by a common

motor.

For home purposes

a feature is that in case it
is desired to interpolate speech not included on
the record, the picture may be stopped, presenting a "still." There is a double-claw intermittent
film movement, associated with a 200-watt incan-

descent lamp.
The base upon which the turntable revolves is
equipped with a governor to insure uniform
operation.
The sound pickup is connected with
an audio amplifier, thence to the loudspeaker.
There is no difficulty in synchronizing the picwhite spot
ture with the accompanying sound.on the record shows the start position and the
word "start" printed on the film serves the same
purpose.
In movement, 1 6 pictures on the film occur with
Sixteen mm.
each revolution of the turntable.
film is used, and one projector makes possible an
eight foot picture.

A

Hollywood and Brooklyn, which institutions cover
over 125 acres of ground, with over 30 completed stages and 12 more under construction.
"We have continually in our employ 250 engias motion pictures are a step further in
advance than were the motion pictures of just

neers,

three short years ago."

Although Warner Brothers have been identiwith the motion picture industry for twenty-

fied

five years since they took
experience that this progressive company has had in these five years qualifies
its executives to talk about the trends and the
problems of the industry.
Mr. J. L. Warner
believes that a danger facing the continued success of talking pictures is one solely of the method
employed in projection in the multitude of
theatres throughout the world. It has been Mr.
Warner's observation that many theatres fall
into the same old rut of thinking that "anything
will go."
five

years

it is

on Vitaphone.

A

STATEMENT recently written by J.

L.

vice-president
Warner
of
Brothers, reads:
"Warner Brothers, as producers of
Vitaphone talking pictures, are not resting on
their laurels or on their good fortune in having
the foresight to bring talking pictures to their
They are putting forth every
present position.
ounce of energy in their four huge studios in

Warner,

than

The

Inadequate equipment and careless management may be directly charged with the responsibility when box office receipts droop to discouraging totals.
notion in the minds of some theatre managers
has been that the arrival of the film and the
records signified that from then on the show
would be automatically taken care of. Those
who have been most successful have recognized
a responsibility to follow closely the cue sheets
sent out by the exchanges, and study the acoustics
of their theatres, as it is true that no two theatres

A

have exactly the same acoustic conditions.
Although since the introduction of Vitaphone
in 1926, Warner Brothers have used disc recording, the company announces that in 1930 prints
with sound-on-film will be available so that the
company's productions may be put on in any
theatre anywhere whether equipped for records
or film.

RED INK

WARNER BROTHERS' SUBSTANTIAL
PROGRESS

less

WHETHERmay

it is an ill-wind or a favoring wind
be immaterial, but the
present depression in general business
has resulted in a cessation of the scramble to corral all of the independent movie houses

into chains.

Haste on the part of competing producers appears to have resulted in many red ink enterprises securing new sustenance.

DONALD McNICOL,

Editor.
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DEPENDABLE!

EVEREADY RAYTHEON
TUBES FOR TALKING

WESTON MODEL 547
The Accepted Standard for
Servicing Sound Equipment

PICTURES, TELEVISION

"Since the advent of synchronized sound with
the motion picture, new problems confront the
Projectionist. Chief among these is the proper
operation and maintenance of the electrical
equipment. The efforts of the entire motion picture industry and allied manufacturers are
judged more or less by the results seen and heard
at the theatre, and it is from these results that
support for further development is derived. One
of the necessary means of securing proper operation and maintenance of the electrical equipment
is through the use of electrical measuring instruments."
In this quotation from a recent editorial article
on Servicing Sound Equipment is found recognition of the need for frequent electrical inspection
of amplifiers and tubes, as well as the electrical
circuits concerned with proper functioning of

AND ALL

INDUSTRIAL

PURPOSES
THESE

tubes have a firmly established position
in the fields of talking pictures, television and
industrial usage.
The Eveready Raytheon Foto-Cell is a long-life
tube for talking pictures and television. It is also
finding new industrial uses every day, such as
paper testing, color matching, automatic counting,
control of illumination and many others. It comes
in several standard types, or can be made to
specification.
The Eveready Raytheon Kino-Lamp, for tele-

sound equipment. And in this new field, as in all
others where electrical measurement is essential
to efficient service, engineers and projectionists
are turning to Weston instruments.
The illustration shows a compact, portable
equipment, known as the Weston Model 547
Radio Set Tester, recommended for this purpose.
It comprises three instruments mounted in a durable Bakelite case with removable cover, and connected through a system of switches and binding
posts so arranged that each instrument and range
is automatically connected in circuit for every
required measurement. Comprehensive in scope
and simple to operate. Write for full particulars.

vision reception, has uniform glow over the entire
plate, and its reproductive qualities are perfect
without the need of mirrors or ground glass.
Write, if you are interested in talking pictures,
television or Foto-Cell applications of any kind.
Free Eveready Raytheon Technical Bulletin
No. 1, dealing with the Kino-Lamp, and No. 2,
covering the Foto-Cell.

—

•

•

•

The Eveready Hour, radio's oldest commercial feature,
every Tuesday evening at nine (New York time) from

is

broadcast
over

WEAF

a nation-wide N. B. C. network of 30 stations.

NATIONAL CARBON COMPANY,

INC.

General Offices: New York, N. Y.
Branches: Chicago Kansas City New York San Francisco
Unit of Union Carbide

Weston Electrical Instrument Corporation
608 Frelinghuysen Ave.

Newark, N.

J.

I

;

and Carbon Corporation

EVEREADY
RAYTHEON
Trade-marks
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Why loudness
does not insure
good hearing

Type BB Acousti-Celotex

The volume

of sound is largely contained in
the lower frequencies of sound energy.
But it is the upper frequencies which are the
determining factor in the intelligibility of

The

speech.

for

It

is

these

affected

by

necessary footage and the proper places

its application in each individual theatre
can be accurately determined by the acoustical
engineers of The Celotex Company.

upper frequencies that are most
a

has a sound absorp-

tion coefficient of .70.

reverberant condition, resulting

Submit your acoustical problems to them for
study and recommendation without charge

in the "fogging" of certain consonant sounds,
even though normal in loudness.

—

or further obligation.

Acousti-Celotex is a sound-absorbing tile,
quickly and easily applied in new or old
buildings.

It

is

a

permanent treatment.

THE CELOTEX COMPANY

For

it can be painted and repainted even with lead
and oil paints without impairing its efficiency.

919 N. Michigan Ave.,
Chicago, Illinois
In

With Acousti-Celotex you can reduce the
period of reverberation to the optimum figure.

Canada

distributors

:

Alexander Murray & Co., Ltd., Montreal.
throughout the World.
Acousti-Celotex

and installed by approved Acousti-Celotex contractors.

The word

CeilcdteX
is

Sales
is

(Reg. TJ. S. Pat. Off.)
the trademark of and indicates manufacture by
The Celotex Company, Chicago, Illinois

A cousti P elotex
-

FOR LESS NOISE-BETTER HEARING

sold
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Sound Recording Tubes
By Joseph

B. Zetka
Fig.

THE DEVELOPMENT OF A
NEW GLOW LAMP FOR

VARIABLE

DENSITY

RECORDING OF SOUND

ON FILM

THE

two outstanding methods for
producing
a
variable-density
sound track on film consist of
the mechanical vibrating system
and the glow-recording system. Up to
the present time the difficulty of producing glow lamps which are sufficiently uniform and which meet the
other requirements imposed have resulted in some of the leading producers adopting the mechanical vibrating system. In this system it has been
possible mechanically to peak the response of the device in order to compensate for loss of the higher frequencies which are caused by the finite
width of the slit used.
In the glow recording system there
is one outstanding advantage over the
mechanical vibrating system, in that
there is absolutely no inertia to be
overcome.
On the other hand any
losses of the higher frequencies must
be compensated for, either in the amor else the lamp must radiate a sufficiently fine beam of actinic
rays so that the important range of
audio-frequencies is transmitted without any loss up to a frequency of about
5,000 cycles.
If some loss begins to
manifest itself above this frequency,
the result will still be perfectly satisfactory for all practical purposes.
plifier itself

Where the recording of sound is
made exclusively in a laboratory, the
extremely delicate nature of the apparatus used in the mechanical vibrating system is under the constant,
watchful eye of laboratory technicians
and delicate adjustments can of course

be made instantly.
When, however,
such recordings are made "on location"
or under conditions such as confront
news reel recordings in surroundings
far removed from the laboratory, reliable operation of the system requires
the service of an experienced mechanician.
The glow recording system, because of its ruggedness, offers a decided advantage for such work.
Up to the present time the advantages of the glow recording system
have been counter-balanced in practical
usage, by a number of shortcomings in
the glow lamps themselves, which may
be listed as follows
:

Low

light-intensity
necessitating
that the lamp shall be used with the
1.

mechanical

:

slit

or

equivalent

its

close to the film as possible

as

with the

attendant troubles of slit-clogging,

etc.

Too large wattage consumption in
the lamp itself causing excessive heating of the bulb and element, which in
2.

:

turn causes vaporization of the elements within the bulb and consequent
blackening and obstruction of light.
3.

Very short and

the gas pressure

due
change in

indefinite life

to blackening of the bulb or

:

or surfaces of the

electrodes.

requiring in4. Lack of uniformity
dividual calibrations and adjustments
for each lamp.
electrical characteristics
5. Erratic
during life of the lamp requiring constant watching and readjustments.
thus requiring a
6. Low sensitivity
comparatively large output from the
recording amplifier.

ducibly

I.

New

recording tube.

uniform

characteristics, exin each manufacturing
process is, of course, absolutely essential.
Naturally, it is also vital that
the gases used must be absolutely free
from any trace of impurity. Further-

treme

care

more, the bulb and the elements themmust be thoroughly degassified
and evacuated so that the completed
glow lamp will contain only the various
elements themselves, together with the
desired gases, without possibility of
other gases being liberated from the
elements under operating conditions.
As the primary object of the glow
lamp is to provide a source of actinic
light which is to be effective only
through an exceedingly small aperture,
the design of the lamp must be such
that the light intensity present in the
glowing spot within the bulb must be
concentrated and located as closely as
possible to the end of the bulb through
which the light is to pass.
In exposing the film, the violet and
ultra-violet rays of the spectrum are
very important, and consequently in
addition to the other factors entering
into the development of such a lamp,
great care must be taken to insure the
conservation of this range of frequencies in every way possible.
selves

:

:

:

Glow Lamp Design
The design and development of a
glow lamp which meets and overcomes
these objections has proven an extremely difficult and tedious problem of

laboratory experimentation.
In order to make lamps, having repro-

intensive

New Lamp Ready
The new glow lamp has been

de-

veloped as a laboratory product to
meet the required conditions and is
now available for sound recording on
film by the variable density system.

The light intensity produced by this
lamp makes it suitable for either the
slit method or the optical system of
the desired sound track.
work
experimental
the
has been done on standard 35 mm.
film with the 125
mm. sound track.
A few recordings have been made

producing

Most

of

—
Page 8
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with the same lamp using a slit
to produce a sound track of 250
mm. width the size desired for
the new
"Grandeur" film.
These
recordings have shown ample light

—

intensity

for highly satisfactory
cording on this new size of film.

re-

In this lamp a special glass is used
which permits the passage of the violet
and ultra-violet rays with a minimum
amount of loss. At the point where
the light

required to pass, the bulb is
blown very thin, thus further assisting
in the transmission of this highly important range of frequencies.

Fig. 2. Voltage - c u rrent
c h a racteristic

new lamp.

is

fll'IIMIIIUIIIIIIIIIIIIIIIIIIIIIIUII

In the early investigations it was
found that glow lamps available for
sound recording had an average life
of approximately 500 to 600 feet of
effective sound track.
Beyond this
footage the continued use of the lamps
then available resulted in a blackening
of the bulb and a consequent shutting
off of the effective light. To avoid this
premature blackening, it was found
vital to select electrodes having the

minimum tendency

under
operating conditions. It was also found
vital to select a mixture of gases and
to determine a gas pressure, the combination of which should reduce this
tendency toward vaporization to the
lowest possible point.
Furthermore,
this choice of the gases and their pressure is also controlled by the characterof the desired light intensity.
Naturally, the life of any lamp will depend upon the conditions under which
it is operated, but the new Zetka glow
lamp is capable, under ordinary conditions, of recording upwards of 25,000

sound track.

There have been
some recordings made which ran as

high as 60,000

Every

make

feet.

effort

has

been

exerted

lamp as rugged as

to

possible
in order to withstand safely the shocks
and abuse incident to express and parcel post shipments as well as the vibrations imposed by recordings under
"field" conditions. The latest design Is
illustrated in Fig. 1.
Its physical dimensions are a maximum outside bulb
diameter of 1 inch, with an overall
length from the tip of the bulb to the
end of the contact prongs of approxithis

INPUT
500 OHM OR OTHER
CONVENIENT LINE
FROM AMPLIFIER
O
O

connection.

STD. UX
\

SOCKET

RECORDING

LAMP

The

voltage-current

characteristic

curve of this lamp is shown in Fig. 2.
The extraordinary linearity of this
characteristic curve is very unusual
with gas-filled devices, and is very important from an electrical standpoint
because it gives a constant impedance
on the lamp during the signal swings.
.

The impedance

of the lamp of which
Fig. 2 is the characteristic curve, is
20,000 ohms.
Duplication of these
lamps has been found perfectly feasible
provided proper care is used at every
stage of their manufacture.

From

Fig.

evident that, if the
lamp is operated at 550 volts, 8 milliamperes, the heat dissipated within the
bulb is only 4.4 watts which is not
sufficient to cause any undue concern.
When operated under these conditions
the permissible voltage swing is about
100 volts peak, thus requiring a r.m.s.
power from the amplifier of only threetenths of a watt.
2, it is

Under this particular condition it is
easily possible to expose positive film

when the lamp is used close up against
the film with the usual one-thousandth
of an inch or even smaller mechanically, or quartz
slit.
When used with
an optical system, the light intensity is
plentiful for "VD" film with a calculated slit, at the film, of about .0008

—

—

inch.

Practical use of the Zetka lamp indicates that this new recording lamp represents a distinct advance in this particular field and overcomes the difficulties

which have been inherent

of this type in the past.

lamps
The lamp can
in

be used with any standard amplifier
having suitable means for controlling

IMPEDANCE
ADJUSTING

modulation.

TRANSFORMER
BETWEEN LINE
AND LAMP.
OHMS)

(20.000

Operating Circuit

600
"B"8ATT'S OR

"M-G"SET
Fig.

3.

Operating circuit
glow lamp.

of

the

Fig. 3

shows the glow lamp

to

definition and maximum freedom from
"background" noise. Many years of intensive research and development in
vacuum and gas-filled appliances, the
study of various developments in glass
and pyrex as well as means for their
successful working, and painstaking
study and experiment with the action
of many metallic substances under
varying conditions of vacua as well as
their behavior at varying voltages in
contact with some of th» rarer gases
all these have been required to produce

lamp herein described a rigid,
uniform, and substantial film recording
tube giving absolutely dependable performance of exceptionally long life
with entire freedom from any trouble
in the

or sputtering.

CHICAGO SECTION SMPE ELECTS
OFFICERS

THE
section

meeting of the Chicago
Society of Motion
Pictures Engineers was held recently,
at which time officers were elected. J.
first

of the

elected chairman and
J. A.
Jenkins, secretary.
Dubray, J. E. Jenkins, O. F. Spahr
and O. B. Depue were made governors,
and J. A. Dubray, E. S. Pearsall, Jr.

A.

Dubray was

J.

Elliott

and Fred Kranz were made members
and program committee

of the papers

with Mr. Dubray acting as chairman.
W. Depue was appointed to handle

B.

publicity.
of the Section were
running north and south
through a point 50 miles west of
Cleveland and a line running north
and south through a point 50 miles
east of Denver, the north and south
boundaries to be those of the United

The boundaries

set as a line

States.
circuit.

In accordance with the usual practice
with such delicate devices it is always
essential

of at least 10,000 ohms in circuit with
the lamp at all times. A variable resistance ranging from 10,000 to 50,000
ohms will be found satisfactory.

Present demands in sound pictures
require clear-cut recording with sharp

Characteristics

to vaporize

istics

feet of

mately 5% inches. It is mounted in a
standard UX199 base, only two of the
prongs of which are used for electrical

have a series resistance

It

was

meeting
month.

also
shall

decided that a dinner
be held once every
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Public-Address and

\OUfoQ.fiion\Jy

Centralized Radio

flat

Equipment
By

A

author has received numer-

ous inquiries requesting more
information on volume controls and in response to this
widespread interest has changed the
schedule somewhat and for this article will deal with the subject of vol-

ume

Q-onlnox

VoXAA/mS

c?faren't

the correct

feeding

through mixer

requirements exactly.
primary requirement for satisfac-

volume

controls

A

divider

potential

value

fits

of

the

tory operation is that of a sufficiently
high resistance to insure that a miniamount of current is drawn by
The effect of a
the potentiometer.
potentiometer, of too low a resistance,
is clearly illustrated in Fig. 39.

mum

obvious that the proper volume
control to use in any given instance
is dependent largely on the nature of
the generator and load with which it
is being used.
We shall therefore
divide this subject into separate discussions on several typical cases.

Inductive Generators
The most common case that comes
up for consideration under this heading is that of an electric phonograph
pickup.

Possibly a
this respect

good rule to follow in
is

to design the potenti-

ometer to have a resistance at least
three times the highest impedance of
the pickup at its determined upper
frequency.

cut-off

The transformer's input impedance
should also be sufficiently high to insure a minimum of current drain. A
suggested input impedance would be
in proportion to the values given on
the graph.

By examination

The nature of its impedance is
purely inductive and therefore its impedance varies proportionately with
freqency.
The impedance curve of
the common type of low impedance
pickup is shown in Fig. 37. It can be
quite readily seen that a volume control to operate between this pickup
and its load, if we consider it from the
standpoint of a power device, may be
one of many compromises.
on the other hand, consideration
of the nature of this pickup can be
altered to consider it as a source of
potential and not power,
a pickup
volume control can be evolved that is
both distortionless and efficient.
If,

Engineer,

^d

D'Arcy

Laboratories.

IMPEDANCE CURVE OF 4-A REPRODUCER

INDUCTANCE

.C

RESISTANCE

8 8 C HMS

74 3 HENF Y

of the shunt resist-

ance method of volume variation we
can easily determine why the apparent lack of clarity and definition of
several types of phonograph combinations manufactured.

Function of Frequency
As has been determined the effect
upon the ear of loudness is carried
by the lower frequencies,
musical definition and speech
clarity are dependent upon the higher
obvious
is
fairly
It
frequencies.
therefore that when the shunt has reduced the volume to any noticeable
extent the "highs" are lost.

the

circuits,

must

be

such

of

nature as to furnish satisfactory vol-

ume

variation for several different
types of generators, as carbon microphones, condenser microphones, telephone lines, and in some cases radio.
As a rule any one of these sources of

may be fed into the
as the reproducer by

same posimeans of

energy

controls.

It is

Chief

tyifjbX*

W. UArcy*

Volume Controls

VI.

THE

E.

Won*

<^>

tion

jacks or switches.
Volume control requirements in this
case are influenced largely by the
most important source of supply,
which in the case of broadcasting stations, motion picture recording and
public address systems are identical.

Where several circuits are fed into
same amplifier and combined, as

the

mixer circuits, individual variation
volume from any separate line
should be possible without affecting
the output of any of the other circuits.
Some type of balanced net-

in

of the

work

is

necessary in order to obtain

satisfactory results.

In motion-picture projection where
sound-on-film
as well as magnetic
o
pickups are used, it is desired to have

largely

while

SHUNT

1

INPUT
TRANSF.

RESISTANCE
J

pickup

;

§

f*—

1

||

(

A

curve of a balanced network operating between an inductive generator
such as a reproducer and a potential
load as furnished by an input transformer is given in Fig. 40. This particular illustration is used to demonstrate the effect of a constant output
impedance device working into a potential load such as furnished by the
input transformer.
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CYCLES

o

variation takes place in this particular instance which does not occur
when the generator is a carbon
microphone or tube. As a matter of
fact when networks of this kind are
operated from a "resistive" generator
the distortion caused by the network
is not noticeable and for this reason
they are used extensively in telephone
practise.

Where reproducers are used in connection with other equipment such as
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able since
2 decibels.

OHM
POTENTIOMETER
925

it

Fortunately, the only thing of a
purely inductive nature which is used
in practise happens to be the reproducer and some types of loudspeakers.
If tube circuits

PRIMARY L=2HENRY

PICKUP L-.0318 HENRY.

1000

"

5000

"

Z2

Z*

20 OHMS
200 "
1000 "

OHMS

(256
12.560

"

62.800

same

had an impedance

fOV E p

of

considerable
difficulty would be experienced in obtaining satisfactory operation of many
of our more common speech circuits.
the

FREQUENCY
)00 CYCLES

approximately

only

is

characteristic

-EFFECT OF NETWORK ON SPEAKER
-RESULT OF COMBINED NETWORK AND
SPEAKER ON POWER ABSORBED
LEVEL = .006 WATT.

"

"Resistive" Generators

Under

this classification the author
has placed the carbon microphone and
any other transformer of energy
which more closely approaches its
characteristics than those of an inductive type generator.

-(0

g-20

lj-30

of a vacuum tube amcould be classified under this
heading as it has an output whose
impedance does not vary to any large
extent with frequency. An idea of
the extent of impedance variation can
be obtained by consulting the graph
shown in Fig. 42. An equalized tele-

The output

-40

plifier

8
o
FREQUENCY

CYCLES

IN

Figure 39.
all pickup circuits at as low an impedance as is practical. This to avoid
the shunt capacitance effect of leads
with resultant attenuation of the

highs, as well as the better design of
equipment possible at the lower imvolume control must be
pedances.
designed more on the line of power
transmission than potential generacombined
of
a
Construction
tion.
volume control and fader should
therefore be developed around the

A

conventional balanced network.

The output from sound-on-film can
be classed as resistive rather than inductive and therefore no distortion
will occur due to the network.

some

when

pickups

Magnetic

same fader

into the

attenuation

operated

position will show
the
extreme
of

highs and lows. This attenuation is
so small however as not to be notice-

PRIMARY L= 2 HENRY

PICKUP L=.0318 HENRY.

FREQUENCY
100 CYCLES

1000

"

5000

"

Z2

Z*

20 OHMS
200
»
1000

"

1256

OHMS

12.560

«

62.800

"

phone transmission line falls into this
classification somewhat.
For the above mentioned reasons a
volume control to operate in conjunction with equipment of this kind can
be designed on the supposition of
operation between impedances which
do not vary with frequency.
In other words a symmetrical, balanced network will function admirably as its impedance can be kept constant

independently

of

the

at

loss

which it is set.
Networks of this kind can be used
in mixer circuits with assurance of

CYCLES

Figure 41.

representative
magnetic
speaker.
Variation of the output impedance of
a standard output transformer designed for this speaker is plotted on
the same chart.

The fact that a loss of frequencies
occurs due to the inductive nature of
the load furnished by the speaker is
fairly obvious from the curves plotted

The

results of calcu-

distortionless

in

lations of this loss are given in the

control of volume, exas previously mentioned there
may be some small amount of distortion in the case of magnetic pickups.
In the case of mixer circuits the
supposition is not true that the impedance of the source and load are of
the same nature, but it is true that
the generator in the cases previously
mentioned possesses an impedance
which does not vary with frequency.

Therefore when a balanced network
is used the impedance of the generator viewed from the load does not
vary with variation in attenuation.
The load in this case can be considered a purely potential one, and insofar as the generator is concerned it is
operated at some point between practical infinity

and the load which

o
Id

impedance matching therefore would
terminate the generator through the
pad into a purely resistive load and
then amplify the voltage drop occur-

A

stickler

for

this

thing

this

figure.

graph plotted in Fig.

42.

a volume conthe output impedance of the transformer no further
loss will occur in the speaker than if
the control were not used.
It is

trol

is

obvious that

matched

As a matter

3000

if

to

of fact

it is

possible to

5000 OHMS

OHMS

TEST CIRCUIT
E.R = 10

LEVEL -.006 WATT

V.

it is

designed for.

-40

IN

cept

O-20

Q

FREQUENCY

called

ring across the load.

FREQUENCY

IN

CYCLES

The graph shown
Figure 40.

FREQUENCY

Loudspeaker Volume Controls
trates

in Fig. 43

the impedance

IN

CYCLES

illus-

variation of

a

Figure 42.
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The impedance variation

of a dyhas been plotted in
Fig. 44. As can be observed from this
graph a much better response will be
given by a speaker of this character
than by a magnetic speaker. A conventional, balanced network will function perfectly with a speaker of this

IMPEDANCE CURVE W.E. 540 A.W.

MAGNETIC TYPE LOUDSPEAKER.

namic

35,000

SPEAKER

30,000

IMP EDANCE
\

<g

25,000

>/

I
o
z 20,000

Due

o

IMPEDANCE CURVE
DYNAMIC VOICE COIL

voice-coil

30
in

2

o

20

z
Id

z

(0

%

type.

LI

11

to the

low impedance presented

w
a.

°
e
°

9
2

by the voice coil of this speaker a
very economical construction of a
balanced network is possible.

FREQUENCY

IN

o
o
o
CYCLES

-£-4OQ0D_

OUTPUT

a.

In Fig. 41 an analysis of the result

IMPEDANCE

of attempting to control the

\

5000

volume

a current consuming device such as a
londspeaker by means of a potentioc

meter

c

FREQUENCY

IN

is

given.

A

CYCLES

system of this kind is very imThis in addition to the
distortion presented by the volume
control, due to the variation in impedance at different settings of volume,
which when several speakers are used
on the same circuit makes establishment of a previously determined maximum volume level impossible.
practical.

Figure 43.

design a volume control on this assumption along the lines of the conventional balanced network, and obtain
distortionless control of volume.

The

impedance

presented to the
not the same at
different settings of volume, however,
as the reflected impedance of the
speaker through the network varies at
different settings of volume proportional to variation of the impedance
of the speaker.

output transformer

S.M.P.E.

TO EMPLOY PERMANENT
EDITOR-MANAGER

Society of Motion Picture
THE
gineers has announced that
it

Enwill

employ a permanent, paid editor-manager to edit its monthly Journal and

manage the business of the Society.
As soon as this position is filled, permanent offices and headquarters for the
Society

will

be

established

in

New

York.
"Heretofore," according to John I.
Crabtree, President, "the business of
the Society has been handled voluntarily by its members who devoted a
great deal of their time and labor.

"Publication of the monthly Journal,
begun the first of the year and carried
on by a Journal committee headed by
L. A. Jones, placed a further burden
upon the members until now the tremendous growth of the Society and its
increased activities makes the new
plan necessary. This is made possible
now through the cooperation of a number of firms in the industry which have
subscribed to sustaining memberships
in the Society.

"The editor-manager
with

capable

Minimum

is

will be supplied

editorial

and

clerical

range is
some attention be paid

loss in frequency

only possible if
the type of volume control used.
It seems to the author rather humorous that in many cases the manufac-

to

turer of an excellent product,

who has

spent years of development and

Figure 44.

in

work

perfecting a product to give uniform
frequency response, sells it to the ultimate user who immediately destroys
the excellent characteristics of the
device by using an improper volume
control.

The author

many

feels that due to tne
points of superiority possessed

by balanced networks over other systems of volume variation that their
early adoption by the sound projection industry is inevitable.

Hoping that

this has cleared some
misunderstanding which has
been evidenced in selecting volume
controls for different purposes the
author brings this discussion to a

of

the

close.

assistance and his duties will be to edit
the Journal under the jurisdiction of
the board of editors, to transact the
routine business of the secretary and
treasurer and the various committee
chairmen and to assist the president in
co-ordinating the various activities of
the Society.

phragms had to be made by hand, being built up from parchment cut to
proper size and shape, including mask-

"Today the Society occupies an important position in the industry, and
its tremendous growth is evidence of
this fact.
Since its publication, the
Journal has met with unusual success
and is now regarded as a valuable
medium for providing and spreading
technical knowledge of the advances
being made in the motion picture industry. With permanent headquarters
and a paid staff to handle the business
of the Society, we believe that it will
be able to make even greater contributions to the industry in the future."

Today, with the radio industry aiming at lowest costs consistent with
highest possible quality, the speaker
diaphragm assembly is being greatly
simplified.
Hand operation is practically
dispensed
with.
Instead,
through the use of impregnated cloth
or burtex in place of paper, it is possible to press the entire diaphragm as-

SPEAKER DIAPHRAGM ASSEMBLY
SIMPLIFIED
There was a time not so long ago
the speaker diaphragm repre-

when

sented the bottleneck of the radio set

manufacturing

plant.

Speaker

dia-

ing with leather strips or other suitable material, and the outer or mounting rim. The process was slow, painstaking, mostly
sarily costly.

hand work, and

neces-

—

sembly in one piece diaphragm, masking and mounting rim. Even the center member at the apex, may be included in the single piece,

if desired.

Thus the diaphragms are available
complete form, ready for mounting

in
in

the loudspeaker basket, as contrasted
with the erstwhile large department
required for the making of paper diaAn appreciable saving in
phragms.
the cost of the entire radio set is thus

being effected today.
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Recorded Broadcast
Programs Emerge from
the Blacksmith Stage
By

A.

J.

Kendrick*

This article describes in
detail the

procedure

in

making program records.

THE

recording of phonograph
records reached a fairly high
level prior to the advent of
radio broadcasting. When the
phonograph industry began to decline
as a result of the competition of radio,
radio technique was applied to tne
phonograph, placing it on a par with
radio as regards fidelity of reproduction.
Then came the idea of the recorded broadcast program. Unfortunately, however, phonograph technique,
fine as it was when used alone, was

be inferior when used in
conjunction with radio broadcasting.
The records sounded well enough over
the phonograph, but not through the

found

to

loudspeaker.

The

rapid

rise

of

the

"talkies"

aroused the sound engineering world
to the need of recording which might
be used with radio procedure.
One
result was the Vitaphone.
Laboratories, armed with the mass of information and experience gained in
talkie research, set about developing
equipment for recording broadcast
programs. A few months ago one concern announced the perfection of such
apparatus and began installing it In
broadcasting stations.
it

The
was

stations having been equipped
realized that broadcasting facil-

are of little avail in improving
poorly recorded discs.
At least one
large company sought recording companies whose experience, skill and past
performance warranted a license and
the installation of recording equipment
of the finest.
Sound Studios of New
York has qualified.
Hundreds of
cases, containing amplifiers, turntables,
motors, recorders, every last piece of
material, are arriving at the studios,
and will be installed shortly. Everything is brand new.
ities

But equipment, though

it

makes

programs are prepared and directed,
the music specially scored and often
composed.

A general misconception has it that
recordings for radio are quite similar
to the commercial records found in
music stores. As we said before, such
records have been found useless for
broadcasting. The broadcast program
may be recorded on the 78 r.p.m. discs,
which are 10 to 12 inches in diameter
and play about 4% minutes, or on the
large 16-inch discs, that revolve at the
rate of 33 1/3 r.p.m. and play continuously for 10 minutes.
The slow
speed discs are coming into greater
use, the announcements, commercial
credits (advertising matter) and the
program being all inscribed on the
discs.
While the quarter hour station
announcement is being made the disc
may be reversed or changed and another quarter hour of program is
ready.
The sound-proof recording studios
of Sound Studios of New York resemble in appearance any fine broadThey have control
casting studios.
rooms, microphones, and other such
equipment. In addition, there are the
turntables, for 78 r.p.m. and 33 1/3
recording.

The program need not be performed
on the
a motion
picture filmed with the scenes in
proper sequence. Let us suppose that
the program includes a quartet, an anin the sequence that
final discs,

it

will take

any more than

nouncer, an orchestra and a soloistSince it is customary to take several
recordings of each selection, of which
the best rendition is chosen for final
use, the entire program cannot be
recorded at once.
Expediency and
monetary economy often dictate that
on a certain morning the soloist will
appear and record ail solo selections
in the program.
Then the orchestra
arrives and plays its pieces.
The
quartet does the same. The best rendition of each selection having been
chosen, the entire program is dubbed
or doubled in final form.
Dubbing
consists of recording from a record.

While this record is being recorded
the announcer may speak through a
separate microphone over the music
already recorded, his voice fading in
and out of the musical portions of the
program. Or perhaps the announcer
has already spoken for the discs. His
disc and that of the orchestra may
be played before separate microphones
and both recorded on a third disc, the
volumes of the two microphones being adjusted to give the desired effect.
In this work faders are used, by
which the disc on one recording turntable may be turned off while tnat on
the adjoining one is turned on, thus
losing none of the performance in the
transition.

at

all,

taken

—

which really is not wax
but soap material
is then
to the galvano baths to be

The wax

is

electroplated.

—

It

is

of

paramount

pos-

sible faithful recording, does not guarantee such results.
Those who man

the equipment are, in the last analysis, responsible for the quality of the
work.
The technical personnel of
Sound Studios of New York has had
years of experience, in pre-radio days
in the phonograph field; since radio,
in that medium. And at the program
end are found experienced artists,
under whose personal supervision all
Recording studio "B" of Sound
*

Pres.,

Sound Studios of New York, Inc.

Studios of
fully equipped.

New

York,

Inc.,

now

being

Projection Engineering, July, 1930

Page 13

importance that the delicate lines
carved in the wax be in no way disturbed.
For this reason the galvano
baths should be in close proximity
to the recorders, that they may be
placed in the baths without being
shipped by express or mail or otherwise handled in such a manner as
may cause distortion in the final discs.

Sound Studios of
its

New York

operates

own gaivano department. The wax

coated in the galvano bath with a
copper surface on that side on which
the program has been cut. This copper "master" is then stripped off.
Being a negative of the wax, its lines
Tise above the surface of the disc.
From the "master" are made two test
records.
These are played before the
interested parties and passed upon.
The test pressings having been
approved, it might be thought that
the desired number of final pressings
"would be made from the "master."
But such is not the case. If in the
pressing the master should be injured
no impression of the performance
would remain. The wax was ruined
in peeling off the master.
It has long
since been shaved for future use. The
""master" is in turn electroplated and
is

the resultant copper disc, similar to
the wax, with lines indented, which is
called the "mother," is peeled from
the "master," which is then put aside
for safe keeping or use in filliing
future orders for more pressings of
the same program. But the "mother"
being similar to the final pressings
cannot
produce
them.
Now the
"mother" is plated and the resultant
stamper is used to make the final
pressings.
These pressings are made
of an earth-shellac material, which is
heated, placed in the press with the
stamper, and by the action of intense
heat and pressure formed into the
final product,
which is shipped to
the broadcasting stations for transmission.

The advantages of the recorded program are many. It allows the station
far
removed
from
entertainment
taient to present programs on a par
with those of the key stations, thereby
inviting the use of its facilities by
sponsors, who in turn may desire the
recorded program with which to reach
the entire nation at the same hour
despite time differences between the
east and the west. The sponsor may

Wiring for Sound
Recording and
Reproduction
iT

Spring, 1930, meeting of
Electrical Committee, National Fire Protection Associa/
tion, revision of the N.B.O., was
considered covering electric wiring of
locations where sound recording and/or
sound reprodutcion are carried on.

f\
\

The

the
the

tentative regulations follow:

Appendix

D

a. Automatic overload protective devices shall be provided in accordance
with requirements of Article 8 of the
National Electrical Code. The smallest practical rating or adjustment with
which the apparatus will operate

should preferably be used. Circuits to
supply B or C voltages shall be protected by automatic overload protective devices rated at not more than one
ampere.
b.

same

Wires

may

conduit,

raceway,

be

grouped

armored

cable,

in

the

metal

junction box or
flexible cord, types K, S or SJ between receptacles and loudspeakers
or projection booths, under conditions
as noted in sub-paragraphs 1 to 5 be*
low, provided all wires have insulation
rated for the maximum voltage applied to any wire. In no case shall the
pull

box,

new

The network

point since it can
point out to the potential sponsor how
he can make great use of his costly netsales

work program. Flexibility and economy when used over many stations
place the recorded program in the
reach of

all

vertisers,

whether or not they can get

national or sectional ad-

time on the chains.

But these advantages are struck to
with the employment of inferior recordings, which will displease
the public, antagonize the station, and
create ill-will for the sponsor.
Only
earth

by the use of the finest licensed recording facilities, in the hands of technicians and musical directors of rare
ability can the sponsor, the station and
the public be assured of faithful reproduction of the finest programs.
The finest recording must prevail. It
will, being so potential a power for
benefiting all the parties concerned.

for

is

electrically

3. Wires to loudspeaker fields and
armatures and also those from receptacles to booths provided that receptacles and plugs are of the polarized

type.
4.

has a

Requirements of
National Electric Code

controlled or to drive a group of
motors operating in synchronism and
wires that carry other currents of
characteristics differing from the characteristics
of
the primary current
which are required for the operation
and/or synchronization of the motor
or group of motors.

head

for "spot" broadcasting.

New

insulation requirements be less than
that for 600 volts.
1. Wires leading from the same piece
of apparatus and/or terminating in
the same piece of apparatus.
2. Wires that carry current from a
primary source which is used to drive

a motor whose speed

choose such stations as he desires
without thought to network affiliations,
and such hours as he pleases. His
fine network program can be utilized
to the fullest by having it recorded

Wires from the projector sound
and/on turntable to amplifier

equipment.
5. Wires to supply A, B and C voltages from motor-generators and batteries providing they are protected by
automatic overload protective devices
installed
at the nearest accessible
point to the batteries or generators.
c. Input leads to a motor-generator
or to a rotary convertor shall be run

Sound

Circuits

separately from the wires supplied
therefrom.
d. Storage batteries shall be installed
in accordance with proposed new requirements of Article 8 of the National Electrical Code.

Insulation of wires exposed to oil
oil-drippings shall be of a type
approved for interior wiring and that
will not be injured by oil or shall be
protected from such injury by a seamless metallic covering over the insulation.
e.

or

f. The number of wires in any one
conduit shall be limited as provided In
Table 3 of Paragraph q of the National Electrical Code.
The number in
metal trough raceways shall comply
with Table 3 allowing 40 per cent of
area for conductors.
g. Wires terminating in groups at
patch panels or similar connection
boards shall be covered with a single
wrapping of asbestos tape or equivalent material over convenient groups
except where a metallic covering is
carried to within six inches of the
terminals.
h. Wires to or from A batteries shall
be in conduit or in duct compartments
and shall be separate from all other
wires, unless all wires and cables in
the same conduit or duct are sheathed
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with lead or other approved shielding,

Metal trough-raceway

i.

may

be in-

stalled in concealed spaces if run in a
straight line between outlet or junction

Covers of boxes must be accessible.
Edges of- metal must be
rounded at outlet or junction boxes,
and all rough projections smoothed
to prevent abrasion of insulation or
boxes.

conductors.
Raceways made up of
sections shall contain a ground conductor to which each section shall be

bonded and grounded as prescribed by
Article

9 of the National

Electrical

Code.
j. All metal-trough-raceways shall be
of not less than 14 U. S. sheet metal
ample
have
shall
They
gauge.
strength and rigidity in order that they
may keep their shape. Seams and
corners, back edges and splices in
sheet metal shall be flanged or lapped
over unless made of continuous weld
or they may be butt-joined if rein-

forced by flat iron strips of same thickness of metal as that of the raceway.
Seams shall not show open cracks
when finished and before the raceway
or ducts are painted or enameled.
Covers shall be of same gauge metal
as raceway and secured to raceway
by machine screws spaced not more
than one foot apart.
If raceway is
placed in floor and has cover flush with
the surface, covers of at least Y% inch
steel shall be used.

Synchronous Electro
Motor May Have
Various Uses
Time Element Supplied by Rotating Grid

the invention of
SINCE
element vacuum tube

the three-

or audion
DeForest in 1906,

by Dr. Lee
tube development has followed
along

strictly

conventional

lines.

Mechanical and electrical refinements
have taken place, more elements have
been added, but the vacuum tube is
essentially the

same now as

then.

has remained, however, for Allen
B. DuMont. chief engineer of the DeForest Radio Company of Passaic, N.
It

J.,

and

ly

new

his staff, to introduce a radicalidea in vacuum tube design,

described in his paper delivered before the Radio Club of America at the
Convention. The new idea takes

RMA

the form of rotating grid or control
element, which provides the vacuum
tube with the additional factor of
time. The control element in the new
tube is rotated by means of electrons
striking the vanes of the rotor.

The

source of the electrons in the usual -27
The rotating element,
type cathode.
in the form of a cylinder with slits
and angular vanes, surrounds the
cathode, and in turn is surrounded
by the plate. It has been found that
the speed can be varied by changing
the grid voltage, and increasing the
cathode temperature.

From tests, it appears that by redesigning the electron motor tube, it
can be made into a synchronous electron motor, designed to run at various
The general scheme of such
speeds.
an application is to separate the plate
into sections, and arrange the vanes
so as to correspond to the sections of
the plate.
Hence if an alternating
current is supplied between filament
and plate, the rotor will be held in
synchronism when the speed is such
that each vane moves one section in
one cycle. It is also possible to drive
the rotor by a synchronous motor
similar to that employed in electric
By dividing the vanes and
clocks.
providing separate plates for the top
and bottom vanes, an alternating current can be generated, or one frequency
changed to another. Various commutating and switching actions can be ac-

Vacuum tube

electron

motor.

complished without sparking and variable contact resistance. The shape of
the A-C. wave can be controlled. The
electron motor can be applied to drive

Allen B. DuMont, with vacuum
tube electron motor.

a small clock or meter mechanism, all
of which may be placed in the bulb.

For Television
In television, it is possible to place
the mechanism inside a small glass
bulb.
Several simple designs have
been worked out in which the driving
and scanning mechanisms, as well as
the light source, are placed inside
all

a small glass bulb. This arrangement
permits of producing a very lightweight and compact televisor which
will

undoubtedly

cations.

have

many

appli-
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Historical Survey

lic, is

7, 1926, that Warner Brothers gave the first really
demonstration
of
their
successful
newly developed Vitaphone in a New
York theatre. This showing was the
beginning of what has since developed
into one of the greatest industries in
Here is a development
the world.
which is actually in its infancy, yet it
has practically revolutionized the moSince its introtion-picture industry.
duction to the public it has progressed
rapidly, perhaps due chiefly to the fact
that it has been conducted in the most
enlightened and up-to-date manner.
The first real talking picture was
shown in Paris in 1892 by the Frenchman Demeny, and was known as a
Chronophotophone.
It consisted of a
series of lantern slides for projecting
the picture on the screen, combined
with a lantern and a cylinder phonograph and associated mechanism.
On February 9, 1897, a United States
patent was granted to George W.
Brown providing for the synchronization of a phonograph and motion-picture film.
Thomas A. Edison perfected a combination of his phonograph and the
cinematograph and exhibited the device in New York City for several
months in 1895. However, it did not
meet with approval, the public preferring the silent Kinetoscope. The pictures were synchronized with phonograph records but the listener used ear

was on August

tubes.

In 1910 Edison used a device consisting of a phonograph on the stage,
coupled by a wire-driven belt with the
projector in the booth, in an effort to
obtain synchronized sound effects with
pictures.
The entertainment ran for
some sixteen weeks in the B. F. Keith
theatres, but had no further commercial success.

Patents were issued in France, Gerother countries during
the first decade of the twentieth .century for various methods of synchronizing sound effects with motion pic-

many and many

However, none of them were

The first part of this paper was presented by Mr. Coleman before the A.T.E.E.,
branch, School of Engineering of Milwaukee.
*
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oft

commercially successful. Nearly every
one of them depended upon some
method of combining a phonograph system with the projector.
The idea of recording sounds upon
the film simultaneously with the movements of persons or objects was developed in 1906 in the Edison laboratories
by Eugene Augustine Lauste, an EdiThe device was exhison employee.
bited in London as the Photocinematophone, where both voice and music
were
photographed
simultaneously,
while the action was recorded on the
film.
Lauste probably was the first to
employ the selenium cell. As far as is
known, this was the first commercial
It
use to which this cell was put.
is interesting to note that Lauste is
still

alive

Bloomfield,

and active

New

in

his

little

Jersey, workshop, al-

though past seventy years of age.
Since 1920 numerous patents have
been granted which have hastened the
development of the industry. One of
the most important among these was
issued to Dr. Lee deForest, in 1923.
His method resembles that of Lauste
very much in the method of recording
However, the two differ
the sound.
widely in the method of reproduction.
DeForest used radio tubes, by means
of which he amplified the light ray
that electrically reproduces the variations of the photographed sound. The
major development of the sound-onfilni method is due to the alliance be-

tween William Fox and Theodore W.

who

perfected the Movietone,
Recently another inventor, F. V. Madelar, developed another method of recording the sound on the film, whereby
the picture is recorded not on the
emulsion side of the film in the usual
manner, but upon the unsensitized, or
plain, side of the strip.
By means of
a diamond stylus the sound is photographed on the film in the form of a
waveline record similar to the recordThen an
ing of sound upon a disc.
electrical circuit is employed to pick
up the sound on the film, which is
reproduced through a conespeaker.
Much of the development of the
sound motion-picture industry is due
to the work of the Bell Telephone and
It
the General Electric laboratories.
was their perfection of the amplifying system which made the talkie acCase,

Long before
ceptable to the public.
the talking pictures were presented to
the public it was possible to perfectly
synchronize the sound and the pictures,
but until the sound amplifying system
was perfected the quality of the reproduction was such that it could not be
made use of in large theatres.
At the present time the synchronization of sound with pictures has reached
a highly developed state, although new
developments and improvements may
be expected. Perhaps the most practical installations are those put out
by Electrical Research Products, Incorporated, and RCA Photophone, Incorporated.
In addition to these are
the Bristolphone and the deForest
Phonofilm.
The Electrical Research
Company has a close association with
the Fox Film Corporation, Warner
Brothers, Paramount Famous Lasky
Corporation, First National, United
Artists, Universal and others.
The RCA Photophone device is now
being used by Radio Pictures, Path6,
Tiffany-Stahl Company, and Educational Pictures Corporation. The Photophone is produced by the Radio Corporation of America, through a partly
owned subsidiary, the Radio-KeithOrpheum Circuit. Their corporation
was further strengthened recently by
the absorption of the Victor Talking

Machine Company.

From
dustry,

short history of the inrapid and tremendous
the sound motion-picture

this

the

growth of
industry can easily be

realized.

Its

future progress will be watched with
great interest. A new sense is opened
to the
possibilities
of exploitation.
Millions have enjoyed the motion picture in the past shadows thrown on a
screen.
Now the mind can be
charmed through the ear as well as
The possibilities
through the eye.
certainly are limitless.
Continuing the subject we shall give
a detailed description of various systems of sound pictures, taking up each
element in a somewhat logical order.

—

Standard Sound Devices
There are two practical methods of
producing synchronization of sound
and motion picture. The first is the
playing of a disc record in coordina-
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tion with the unwinding of the usual
familiar film. The second is by means
of a special film. The film, so far as
the picture is concerned, is the same
as that which was used before the entrance of sound. On this film has been
added a narrow track alongside the
picture.
On the track surface is a
marking which, when light is played
upon it, releases vibrations that may
be converted into sounds. An explanation of these two methods, and the systems using them, will follow.

The Western
The

telephone
which the

Electric System
is

the

foundation

upon
Western Electric
sound pictures have been developed.
During the course of carrying on studies of communication problems, the
engineers of the Bell Telephone Laboratories developed methods for amplifying and distributing sound, recording
the sound, and reproducing the sound
in conjunction with picture film.
The sound record comes to the theatre either as a wavy groove in a composition disc, which is practically a
phonograph record, or as a marked
track of varying density at one side
of the picture film. It is the function
of the apparatus to record and afterward reproduce sound in perfect synchronization with the picture, so that
the illusion of sound and motion pic-

ture are simultaneous.

In the Vitaphone method the sound
is recorded and reproduced from a disc
made of a hard composition used in
the making of phonograph records.
The records used in this method are
lateral-cut, in which the grooves are
of constant depth and oscillate or undulate in each case about a smooth
spiral.
In recording, the usual procedure is to use a disc from one inch
to two inches thick and from thirteen
to seventeen inches in diameter, composed of a metallic soap to which small
amounts of various substances have

been added to improve its texture.
This disc, commonly called a "wax,"
is shaved to a highly polished surface
on a lathe, and then is placed in a recording machine, essentially a highgrade lathe by which the wax is rotated at a very uniform rate and in
definite relation to the film with which
it is being synchronized. The recorder,
with its cutting tool, is moved radially
across the surface of the disc.

The

.0025"

Fig. 1. Details of the stylus point
In Vitaphone system of sound

used

recording. Left: A radial section
through the wax. Right: A section
looking from the stylus point to the
center of the disc.

usual procedure when cutting phonograph records is to start the cutting
tool at the outside of the disc and
work toward the center. However, the
direction of cutting is reversed in the
case of the sound records used in the
Western Electric Vitaphone system.

Record Grooves
The shape of the grooves used varsomewhat but that used in records
made for the Vitaphone system is approximately 0.006 inch wide and 0.0025
inch deep, and the space between the
ies

edges

of

the grooves

is

about 0.004

The groove and stylus most
commonly used is shown in Fig. 1.
The linear speed of the groove past the
reproducer point ranges from 140 feet
inch.

per minute at the outside of the spiral
to 70 feet at the inside.

After a record has been cut, the
sound may be reproduced directly from
the wax by means of a suitable pickup
or reproducer.
Ordinary reproducers
rest too heavily on the records to be
used on wax. The vertical pressure
between the needle point and the record in an ordinary phonograph is of
the order of 50,000 pounds per square
inch.
Obviously such pressures would
destroy a groove in wax. These high
pressures have been necessary in the
past in order that the radial motion
of the needle might be of the proper

what more than that, being about
twelve hours in most cases.
Considerable
experimentation has
been made to determine the best substance from which to make the final
records.
In most cases the pressings
are made entirely of one material,
though at times the surface and the
body of the records have been made of
different materials.
Even laminated
structure has been tried. The records
must be quite hard and must contain
sufficient abrasive material to grind
the needle quickly to a good fit. At
the beginning of the run of a new
needle the pressures are very high, on
account of the small bearing surface.
They decrease rapidly, however, so
that with an ordinary "loud" steel
needle in a phonograph of the usual
type the bearing surface is increased
to such an extent after one minute's
wear that the pressure is only about
50,000 pounds per square inch. As the
needle continues to wear to a larger
bearing surface, the pressure continues
to decrease.

Recent development in the material
of the finished records, together with
improvements in the plating processes
within the past two years, have re-

reduction in pressure

duced the surface noise by from fifty
The average
record may be run from eighteen to
twenty-two times with fairly good results, although occasionally, because

must therefore be accompanied by a
reduction in the mass and stiffness of

of some defect in the material, it will
However, furlast only a few runs.

the reproducer.
New "playbacks," as
the reproducers are called, have been
developed so that the sound can be
reproduced from the original wax record with practically the same quality
as obtained when using the best electric pickup with the finished record.

may be expected,
with corresponding reduction in surface noise, as well as improvements in
the
pickup
design,
and wearing

magnitude.

Any

After a groove has been cut into
wax record, the usual procedure is
to render the surface conducting by
brushing into it an extremely fine conducting powder.
It is then electroplated. This plate obtained by electroplating is called the "master" plate and
is a negative of the original recording.
Test records are made by pressing a molding compound against this
master and, if found satisfactory, the
master is in turn electroplated, first
being coated so that the positive plate
may be easily removed. From the positive, called the "original," a second
negative is plated a metal mold, comFrom it
monly called a "stamper."
duplicate originals may be plated, and
from them, duplicate stampers made.
By such a series of successive plating
processes the original master is protected from any measurable injury and
thus any number of duplicates can be
The final records are made
made.
from the stampers, being either molded
the

—

or pressed, as many as a thousand
pressings often being made from one
They are almost perfect
stamper.
copies of the master, so well has the
been
developed.
process
stamping
Pressings can be produced in three
hours, if necessary, although the usual
length of time required averages some-

to seventy-five per cent.

ther improvements

qualities.

With the Vitaphone method the first
step in photographing and recording a
scene is taken in a studio equipped
with special facilities. These include
one or more microphones placed in or
about the studio, out of range of the
camera, near enough to the performer
to pick up the desired sounds of orchestra, musician, speaker, or vocalist.
Sound-proof booths house the cameras
so that no outside noises may interfere
with the procedure. When a scene is
to be recorded the camera photographs
it while the microphones pick up the
desired sounds.
The output of the
microphone is amplified in all its essential frequencies, just as in radio
broadcast practice, through as many
stages as are required to get a few
watts of audio energy, and with the
usual precautions against overloading.
It is this resultant audio energy which
is used to cut the record.
common
driving motor for the camera and the
turntable on which the wax is mounted
is often employed.
By means of gears
such a machine, running at a constant
speed of, usually, 1200 r.p.m. may
be made to take the film through at
a standard speed of 90 feet per minute, while the turntable revolves at
33 r. p. m. If it is desired to separate
the sound and picture recorders individual motors are used, usually synchronous, alternating-current motors,

A
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especially designed for the purpose.

In sound film phonograph work recording is generally done starting from
the inside of the record. The space at
the center permits a better start to be
made, and the higher peripheral speed
on the outside is an advantage in the
handling of the loud passages which
usually come at the end of a number.

The Pickup
When
this

picture and sound recorded by
method are reproduced in a the-

standard projector is used for
the film and a turntable is added for
the sound record. Both are operated
by the same motor, just as was done
in the recording. The reproducer used
is in some ways similar to that used
The
on the ordinary phonograph.
needle holder is clamped to a diaphragm of highly tempered spring
steel and to it there is fastened an
armature made of a special alloy and
so arranged that as the diaphragm
vibrates the flux in the air-gap of a
permanent magnet varies correspondingly, thereby inducing in appropriately placed coils currents which are
the electrical equivalent of the groove
which is cut in the record. These currents are properly amplified, after
which they are transformed into sound
by means of loudspeakers located in
the theatre. For the average theatre
four horns, placed behind the motionpicture screen, are ordinarily used.
Two are usually mounted at the line
of the stage and are pointed upward
toward the balconies. The other two
are usually mounted at the upper edge
or above the screen and are pointed
downward.
This combination has
been found to give good distribution
throughout the theatre.
Of course,
each theatre presents individual problems in regard to acoustics which
must be solved before satisfactory presentation can be expected.
atre, a

Sound-On-Film
The Movietone, or sound-on-film system, is photographed by means of light
on the side of the film.
The film sound record consists of a
variations

band

microscopic lines
running along one side of the film.
This sound track is 1.10 inches wide.
The process consists in photographing
variations in light intensity on the
film.
Differences in intensity of sound
are represented by differences in the
density of light and shade, while pitch
is
represented by the number of
ladder-like

of

changes from dark to light and back
again in a given length of track. The
sounds to be recorded are picked up
by microphones which convert sound
vibrations

into

electrical

vibrations.

These electrical vibrations are amplified and in turn vary the intensity of
a recording light.

Modulation of the light beam is effected by an electro-mechanical light
valve actuated by the speech currents
which have been amplified from the

microphone output volume
able volume for recording.

a

suit-

The

light

to

valve consists of a loop of duralumin
tape suspended in a plane at right
angles to a magnetic field. When the
valve is assembed, the two sides of
the loop constitute a slit 0.002 by
0.256 inches, its sides lying in a plane
at right angles to the lines of force
and approximately centered in the airThe ends of the loop are congap.
nected to the output terminals of the
recording amplifier. If the magnet is
energized and the amplifier supplies an
alternating current, the loop opens and
closes in accordance with the current
This light valve is inalternations.
terposed between a light source and a
photographic film. The light which is
permitted to pass through the light
valve as the two sides of the loop are
distended is focused by means of
The undisturbed
lenses on the film.
valve opening appears on the film as
a line 0.001 by 0.128 inches, its length
at right angles to the direction of film
travel.
The width of this line varies
with the sound currents supplied to
the valve, so the film receives exposure to light of fixed intensity during
the varying time required for a given
point to traverse the varying aperture
of the slit.

Recording in the studio is carried
out on a film separate from that which
receives the picture. This permits the
use of two machines to make duplicate
sound records.
Thus two separate
recordings of the sound is made so
that if any accident should befall one
of the machines or recordings, the
sound record would still be available.
This procedure eliminates a great
amount of expense in both time and

money.

Such

an arrangement also

permits

separate developing of the
two films. Special procedure in developing can then be followed. This is
desirable, especially in the case of the
sound film, since it is necessary that
the film be developed to the same intensity throughout its entire length
in order to provide for proper sound
projection.

The actual recording of sound on
the film is done in a manner similar
to that used in the Vitaphone method
of recording, except that the output of
the microphone, after proper amplification, is taken to the light valve,
rather than to the electro-mechanical
recorder which cuts the groove in the

wax

record.

Masking
In printing the sound negatives in
combination with pictures for projection in the theatre, it is customary to
print one negative, masking the space
needed for the other, then to run the
positive again through the printer with
the other negative, masking the space
already printed.
In the theatre projector, the sound gate is located fourteen and one-half inches below the
picture gate, in order to project the
sound record at a point where the film
is in continuous motion.
Since the
width of the original silent picture
frame must be reduced in order to

PHOTOELECTRIC CELL
FILM
LIGHT
SOURCE,

CONDENSING
LENS

Fig.

2.

Details

of

light

rectangle

and optical system used in moviereproducer. A. Elementary
scheme of light rectangle arrangement. B. Improved method of light
rectangle arrangement.
tone

provide room for the sound track,
aperture masks are provided to comA
pensate for this change in size.
compensating change in the lens must
also be made if it is desired that the
image upon the screen be of the same
size as that of the original regular
film.

In reproduction of the Movietone
type of sound-on-film motion pictures,
the reversal of this process is carried
The standard film, containing
out.
both picture and sound in a photo-

a
record, is run through
standard projection machine to which
has been attached a sound reproducing
The sound track is run at a
unit.
constant speed of 90 feet per minute
graphic

past a thin rectangle of light, which
shines through the film onto the window of a photoelectric cell. As it passes
the light it interrupts the constant
light shining through it and sets up
light variations corresponding to those
which were photographed. As thesa
variations fall upon the photoelectric

they are changed into electrical
vibrations which are amplified and
carried by wire from the projection
booth to the horns placed on the stage
in a manner identical to that used in
the Vitaphone method of projection.

cell

In its simplest form, the light rectangle in front of which the sound
track passes may consist of a slit about
0.001 inch in width close up against
the film and brightly illuminated.
Such a system is shown in Fig 2. The
light rectangle on the film must be
narrow in order to prevent the lighr,
from spreading out between the slit
and the film. The area of such a slit
would be, roughly, 0.0001 square inch.
However, such a slit is not practical
for actual use in theatres, since an
opening 0.001 inch wide up against a
rapidly moving film cannot be kept
free from foreign matter for any
length
in

of

time.

The improved

which advantage

is

slit,

taken of optical

Projection Engineering, July, 1930

Page 18

Only the
of fine control.
microphones and cameras are located
in the studio, the remainder of the
apparatus being in a separate room.

capable

arrangements, is also illustrated. This,
or some adaptation of it, is the
arrangement which has been adopted
in nearly all sound-on-film systems of
projection.

from

The

slit

moved away

is

The method of recording used by
Photophone is somewhat different
from that used by Movietone. In recording, the Photophone system uses
two films of different kinds in two dif-

exposed position near the
film, sealed within a lens system, made
considerably wider and longer, say
0.004 by 0.4 inches, and then optically
reduced to a light rectangle 0.001 by
0.1 inches on the film.
With proper
design of the optical elements the results are equivalent to the closeup
slit

its

standard
one a
machines,
ferent
motion-picture camera similar to that

used in photographing

system.

Synchronism
Synchronization is maintained in the
Movietone, as well as in the other
types of sound-on-film systems, by
setting up the film with the proper
loops, so that when a given picture is
at the picture aperture the appropriate portion of the sound track will be
at the light aperture in the sound
reproducing section of the projector.
An error of one or two frames is
allowable, but beyond this the defect
in synchronism becomes noticeable to
observers.
The proper separation of
the picture and sound elements is
taken care of in the printing of the
film, the sound preceding the picture,
since the sound head is below and a
given point on the film reaches it after
it has passed the picture aperture, by
19 picture frames or approximately
14.5 inches, so that both scene and
sound are projected simultaneously.
It can be seen that the main difference between Vitaphone and Movietone lies in the pickup apparatus used
In theatres where
at the projector.
it is desired to use productions made
by both methods the projector is
equipped with both turntable and

sound attachment

unit.

motion

silent

and the other a sound reThe camera uses negative
corder.
film, while the sound recorder uses a
pictures,

Fig.

3.

A.

Movietone.
Photophone.

B.

RCA

chronous motor is substituted for the
hand-crank and a device is added to

mark

the starting and stopping points

The optical system is
film.
somewhat similar to that used in the
on the

It consists of a
reproducing device.
concentrated filament lamp and a system of lenses that produce an image
The variation
of a slit on the film.
of exposed area on the film is obtained
by means of an electromagnetic galvanometer, similar to that used in

oscillographs.

positive film. The aperture mask is
used on the camera, as described in the
Movietone process, so that the width
of the opening in the camera is 0.125
inch smaller than in the silent picThe film is developed as usual,
tures.
except that a narrow track 0.125 inch
wide is left blank between the picture
and the sprocket holes in the film.
The dimensions of the film are shown
As the picture is being
in Fig. 4.
taken a sound recorder is in operation
synchronism with the
in
exact
camera and records the sound on the
positive film which is of standard

—

—

width.

This sound recorder consists of two
parts, an oscillating galvano-

main

current-carrying strip and a small
mirror, so designed that the response
is practically uniform over the entire
range of speech and music. Each microphone used is connected to its own
two-stage amplifier, and all are con-

meter, and an optical system, as well
as the motor-driven mechanism which
supplies the motive power for carrying the film through the machine.
The current from the microphone is
amplified through the several stages of
amplification which were already mentioned, then combined with the output

nected to a power amplifier which

of other microphones

The moving system

consists

a

of

is

which has been

The apparatus

known

as the dual sound projector
system and is employed in nearly all
of the larger existing installations.
Apparatus is being manufactured in
is

sufficient sizes to

make

it

adaptable to

all classes of theatres.

The

RCA

The RCA Photophone is the result
of research and development in the
laboratories of the General Electric
Company.
It resembles the Movietone, so far as the film itself is concerned, a difference being that the
Photophone marks the sound track
with an irregular divisional line,
which charts the sound and thus
leaves part of the sound track transparent.
The difference can easily be
seen by comparing illustrations of the
two types of films. (Fig. 3.) It will
be recognized that this form of recording is very much similar to that of
an

ii
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Fig. 4.
sional

Dimencharac-

teristics

RCA

positive

sound

Photophone
film.

EMULSION
SIDE UP

-FILM
DIMENSIONS.800"

Diniiiimniiiiimiiiiiiiiiiimiiiiiiiiiiiiii

.3471" --

oscillograph.

GUIDING--"
Studio Equipment

EDGE

The Photophone Studio apparatus
used in the recording process consists
of camera, sound recorder, an amplifier, a sound collector, and the necessary power supply devices. Standard
cameras are used, except that a syn-

7J
U
O
h<

Photophone System

-PROJECTOR DIMENSIONS-
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Starting the Film
LIGHT

When

both the picture and the
sound track are developed they are
placed in contact in the printing
machine with the usual positive film,
and the positive film printed. By

WINDOW

—

-,

\

ANODE

BULB-.

means

of starting marks which were
on the two when they were
exposed the two films are matched in
correct relation during the printing
process so that perfect synchronism
will result.
Just as in the Movietone
process, the sound precedes the picture
by approximately 14.5 inches in order
that the two will be reproduced at
identically the same time in the projection of the film in the theatre.

placed

SILVER

PHOTOELECTRIC
CATHODE
Fig.

6.

Schematic view of photoelectric cell.

Reproduction
In reproduction the recording proFig. 5. C. Showing method of marking starting point on film.
D. Test
film for reproducing sound of constant frequency.
E.
Method of
splicing film to avoid objectionable
click in reproducer.

cess is reversed, just as in the case of

amplified to a similar degree, and then
passes through the main amplifier. In
this way the original current is amplified

approximately one hundred mil-

lion times.

The amplified current

is

now passed through

the oscillograph
galvanometer and recorder. The galvanometer consists of a wire loop to
which is connected a small mirror. A
small lamp supplies the illumination
for making the photographic record on
the sound track. The light from this
lamp passes through a small condensing lens and is focused upon the galvanometer mirror. It is reflected from
there through a second condensing
lens and focused upon a slit which is
formed by carefully adjusting two
sharp edges until an opening 0.002
inches high and 0.28 inches long is
formed. The light beam which passes

through this opening is then passed
through a small projection lens onto
the sound track of the film and is
thereby reduced to a beam which is
rectangular in form and whose dimensions are 0.0005 inch and 0.07 inch.
This action is similar to that used in
the Movietone system.
When the microphone is in action
the galvanometer loop to which the
mirror is cemented vibrates and these
vibrations are exactly proportional to
the electrical energy at that particular
instant. The magnitude of the electrical vibrations is in turn proportional
to the intensity of the sound waves
which strike the microphone, so it can
easily be seen that the vibrations of
the galvanometer loop are exactly
proportional to the intensity of the
sound waves striking the microphone.
The vibrations of the galvanometer
loop move the light beam back and
forth across the sound track of the
film and in so doing trace on the film
what might be called a graph of the
sound waves. The appearance of the
resulting sound record can easily be
seen by referring to the illustration of

the final Photophone film Fig. 5. The
sound film is developed, just as was
the picture film.

Movietone. We find a ray of light
passing through the sound track, the
amount of light allowed to pass varying according to the shape of the
sound record on the film. This light
strikes the photoelectric cell, where it

transformed into electrical energy
which is then amplified and in turn
transformed into sound by means of
loudspeakers placed on the stage or
is

elsewhere, as desired.

The
In

Photoelectric Cell

of the sound-on-film methods
of sound reproduction, use is made of
the photoelectric cell.
Primarily, a
ray of light is permitted to strike upon
the cell, the magnitude of the current
passing through the cell being directly
proportional to the intensity of the
light beam striking the cell. Thus, the
photoelectric cell might be likened to
an electric eye, its function being to
transform light variations into proportionate electric currents.
It might
also be compared to the microphone.
The microphone takes speech or music
from the air and transforms it into
electrical energy and the photoelectric
cell receives light which has been set
into vibratory motion by the sound
record on the film and transforms it
into electrical energy.
In a similar
way it might be likened to the electrical pickup used on the phonograph,
which transforms mechanical vibrations into corresponding electrical impulses.
all

Fig. 6 shows a schematic view of
such a cell. The bulb is very much like
the bulb of radio tubes or electric
lamps, being made of glass. The inside is coated with silver, except for
a window, usually about half an inch
in diameter, through which the light
passes which operates the cell. Opposite this window, on the inside of the
cell, is a layer of active material deposited upon the silver coating. This
active material is usually a compound
of potassium, rubidium, or caesium,
all having similar chemical and physical properties.
Several compounds of
these metals have what is known as
Light causes
photoelectric qualities.
them to emit electrons much as heat

makes the filament of a radio tube do
the same thing.
An anode, either a
loop of wire or a small metal plate, is
placed inside the cell, so that the electrons given off by the active material
will strike it as they are released.

A
nals

circuit is connected to the termiof the cell consisting of some

means

of coupling the circuit to an
amplifier and a battery having its positive terminal connected to the anode
of the cell for keeping a positive potenThis enables the
tial on the anode.

more efThe light passing through
window and striking the active

anode to

collect the electrons

fectively.

the

material causes electrons to be given
These electrons strike the anode
off.
and permit a very small current to
pass through the cell. The magnitude
of this current is directly proportional
to the amount of light striking the
active material. This current induces
a current in the circuit iwhich is)
coupled to the external circuit of the
cell and this induced current is passed
through an amplifying system and
thus amplified to the desired value.
The value of the current as it leaves
the cell never amounts to more than a
few microamperes, so that the amount
of amplification necessary can easily be
realized.

ACADEMY OF MOTION PICTURE
ARTS AND SCIENCES

EXPANDING

the

activities

of

the

Motion Picture Arts
and Sciences on a national basis, the
board of directors of the organization
has engaged Clinton Wunder of New

Academy

of

York City as secretary of public relaAnnouncement was made recently by William C. DeMille, president
of the Academy, following a meeting of
tions.

the directors.

Hollywood in

Mr.

Wunder

arrived in

May and began

his

new

duties immediately.

An extensive program of establishing closer contact between the creative
side of the motion-picture industry
and

colleges, universities, religious

and

welfare groups will be undertaken
during the coming year. The Academy
work along these lines which has been
centered in California will be extended
throughout the country.
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T

rouble Shooting
In Amplifiers

Operating Characteristics of

Vacuum Tubes Are Such That
Certain Conditions Must Be
Fulfilled

in

Amplification

By James

R.

Cameron

(Concluded from June issue)

BEAR

in

mind that what

is

to

follow is applicable to all types
of audio amplifiers regardless of
circuit connection and the number of tubes involved, assuming that
the amplifier has at least one tube.
The numerical designations refer to the requirements as enumerated.
.

.

.

The value

of grid bias employed
amplifier system limits the
amount of signal voltage which may
be applied to the tubes in the receiver.
.This is true of all types of installation, since the type of coupling does
not influence the operating potentials.
In other words if a 112 requires a
negative grid bias of 6 volts with 135
volts applied to the plate, the same
grid bias is required in transformer,
resistance and impedance coupled audio amplifiers.
The application of
excessive signal voltage will cause tube
overloading, and grid current distortion.
In this connection it is necessary to consider the degree of amplification available in the system, so that
overloading of the output tube does
not take place. Incidentally, the most
1.

in

the

frequent complaint relative to tube
overloading is that in connection with
the output tube.
The data relative
to the action of the plate current is
of utility when tube overloading is
the subject.
2. Incorrect plate potential causes
several bad effects and may be due to
several conditions.
With respect to
the value of potential, insufficient voltage applied to the plate will cause
low amplifying level, permit overloading of the tube and consequently distortion." On the other hand, excessive
plate potential will upset the balance
between the grid and plate circuits, it
will increase the plate current and if
the increase is radical, permanent injury of the coupling unit is possible.
If the injury is of such nature that
it does not ruin the unit, it is possible
that the damage will cause noisy operation.
This is true in the case of
resistances and transformer winding.
In addition, it is necessary to accord
detailed thought to the magnitude of
plate current when the coupling unit
is a transformer employing an alloy

core.
The design of the core is such
that the permissible d-c. plate current
through the transformer winding is
limited.
Excessive current will ruin

the core electrically and impair the
frequency characteristic of the transformer. The usual effect is the loss
of low notes.
3. Low grid potential is a frequent
cause of distortion, the operating principles of the vacuum tube demand that
a certain value of grid potential be
employed for each value of plate and
filament potential in order to create a
state of stability between the grid and
plate circuits. The attainment of distortionless amplification with the vacuum tube depends upon the elimination of grid current in the tube gridfilament circuit.
This is true of all
types of amplifiers without exception,
transformer,
resistance
and impedance coupled parallel tube filament
wiring and series filament "wiring. The
elimination of grid current depends
upon the use of the correct value of

grid potential. The subject of correct
grid potential, involves excessive potential, insufficient potential, lack of
grid potential and incorrect polarity,
consequenty the source of grid potential, circuit connections and associated
apparatus. It is necessary to mention
that the grid bias controls amplification.
Insufficient grid bias of correct polarity will cause tube overloading on
strong signals only, but the condition
will be shown by excessive tube plate
current.
Incorrect polarity of grid
bias will cause extremely poor amplifier operation and a great reduction in
amplification.
As a matter of fact it
will paralyze the tube and the amplifier will be inoperative.
The sign of
this condition is a great increase in

tube plate current in excess of the
Excessive grid potential will cause distortion and if the
bias is sufficient to reduce the plate
current to zero the amplifier tube will
be inoperative and the amplifier will
be inoperative. This condition is indicated by insufficient plate current.

normal value.

4. The value of filament potential
governs the operation of the tube, the
performance of the tube, and its operating characteristics.
In addition it
manifests an influence upon the operating life of the tube with respect to
the operating life of the filament. Excessive filament potential will cause

premature deactivation of the filament
and eventual burnout. Insufficient filament potential on the other hand will

Order

That

Be Free From

Distortion.

cause low amplification and distortion,
such as tube overloading. In addition
the mutual conductance value of the
tube is greatly reduced and the plate
impedance value greatly increased, impairing the operating characteristic of
the tube with respect to the units employed in conjunction with the tube.
Increased filament potential will not
cause a marked effect upon the plate
current, but insufficient filament potential will cause a marked decrease in
plate current.
5. The
condition of the coupling
units in the system, regardless of type
controls amplifier performance. If for
some reason the grid or plate coupling
units are "open" operating potentials
will not reach the tube and the amplifier will be inoperative.
If the plate
voltage is lacking the amplifier will
appear "dead." If the grid voltage is
lacking because the grid coupling unit
is "open," various forms of trouble are
possible.
These are hum, low ampliIf
fication, distortion and howling.
the coupling unit is defective insofar
as the individual plate and grid unit
is concerned various defects will be
evident, according to the type of defect. If the current flow through a

transformer winding causes minute
arcing between turns, crackling and
frying sounds will be heard. If the
core of the transformer is grounded
and one of the windings comes in contact with the grounded core, hum and
low amplification will be the result.
In some cases possible short circuit of
the operating potential may be the result.
If by chance the primary and
secondary windings are in electrical
contact with each other distortion will
be the result due to the application of
a positive bias to the grid. As a matter of fact the aforementioned condition may cause total paralysis of the
tube and an inoperative amplifier.
*
Imperfect contacts at the respective
connecting terminals will cause crackling and sputtering sounds. The same
is true with impedance and resistance
With respect to the latter,
coupling.
overload of the resistance unit will
cause hissing and frying sounds. Overload is usually encountered in the
plate circuit and is due to excessive
current flow through the resistance
and inability on the part of the resistor element to carry the plate cur-

rent.

:
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The isolating condenser employed in
resistance, impedance and in combination resistance-impedance coupled audio amplifiers, between the grid and
plate terminals of these coupling units
is a frequent cause of distortion, noise
and low amplification. A leak in this
condenser will cause noise and the application of a positive bias to the grid
of the amplifying tube, resulting in
low or no amplification in the system;
frequently a dead amplifier.
The
above is true in the audio amplifier
employing an audio transformer in the
grid circuit and a resistance in the
plate circuit of the preceding tube with
the isolating condenser between the
two.

Cause of Noises
Certain

transformer coupled audio

amplifiers employ an isolating condenser in the plate circuit in conjunction
with the regular transformer primary
and another choke. The function of
the condenser is to exclude d-c. from
the transformer primary.
A leak in
this condenser will cause noise during
the passage of signals and a "short'
in the condenser may reduce amplificagood
tion on the low frequencies.
deal of the noise encountered in audio

A

due to some imperfect
condition in the coupling units and
examination by replacement is recommended. This is particularly true of
amplifiers

Much

trouble in amplifiers may
be attributed to poor connections between the various elements. The average amplifier is subjected to many
jars and shocks during transit or installation.
A poorly soldered contact
is jarred loose.
It makes contact until
vibration encountered during operation
opens the contact then trouble. In
many other instances the contact is
not permanently opened.
Instead it
breaks and makes intermittently during operation. The result is electrical
disturbance in the form of sputtering
and crackling sounds and sometimes
distortion and low amplification, depending upon the location of the poor
contact.

—

We

discriminate
between the
coupling units in the amplifier and the
other parts exclusive of the tubes. We
refer to the resistances employed in
filter systems, the condensers employed
in the filter system, the bypass condensers, the voltage reducing resistances, the tube sockets, etc. In order
to secure satisfactory operation, it is
necessary that all these parts be in
7.

spect to a certain stage in the amplifier or a certain section of the amplifier.

Defects in voltage reducing resistances will open the respective circuits.
Defects in filter resistances carrying
the tube plate current will either open
the circuit, cause excessive voltage
drop or will cause noise of the character mentioned in preceding sections
of this series.
Defective sockets will
cause leaks between the various cir-

and distortion, low amplification
and sometimes stop operation of the

cuits

The latter condition in^
contact between the tube
prongs and the socket contacts. Poor
connection between the
tube
and
socket contacts is a frequent reason
for fluctuating signal strength, hum,
crackling and sputtering sounds and
other forms of disturbance.

perfect condition. Shorted bypass condensers will short associated circuits,
cause low amplification, short battery
life, overloading of power supply devices, lack of plate potential, lack of
grid potential, etc., depending upon the
location of the bypass
condenser.

These details are of interest after
the trouble has been isolated with re-
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cause a bad hum and howling. Imperfections in the grid bias resistances
will
cause hissing and crackling
sounds.
10. What has been said about the
source of grid potential is applicable
to the source of plate potential.
Run
down B batteries will cause howling
and singing in addition to crackling
sounds, accompanied of course, by reduced amplification. Defective B supply units will cause hum, excessive
regeneration, howling and other disturbing effects.

amplifier.

volves the

Imperfections in bypass condensers,
with respect to an open between the
connecting terminals and the active
surfaces in the condenser will influence amplifier stability, increase regeneration, cause hum and sometimes
howling. This is particularly true in
a-c.

CLARKE ANNOUNCES $30,000,000
PRODUCTION AND PLANT BUDGET
FOR FOX

FOX

Film

Corporation

will

spend

$25,000,000 this year on production
of new pictures and $5,000,000 on
plant expansion, it was announced
recently by H. L. Clarke, president of

General Theatres Equipment and

its

Fox

Film Corporation.
Mr. Clarke is in Los Angeles attending the convention of Fox Film organsubsidiary,

In his statement made pubMr. Clarke said
"This is my first visit, since purchas-

ization.

installation.

lic,

Battery Troubles

is

transformers operating at high potentials and resistances employed in high
power audio amplifiers or resistances
which are subjected to appreciable values of current load.
6.

Page

The

8.
condition of the filament
supply in a-c. installations plays an
important role with respect to the
hum in the system.

With respect
ment potential

to battery types of fila-

sources, the condition
of the battery controls the filament
potential.
defective battery will
cause low filament potential and in
many cases sputtering and crackling
forms of electrical disturbance. Corroded terminals will cause noise.

A

Transformer sources of filament potential are of interest in a-c. installations.

An

open transformer primary

or secondary winding will cause lack
of filament potential. Poor contact in
the transformer will cause fluctuating
filament brilliancy and fluctuating signal intensity.
Incorrectly adjusted
filament shunt resistance center taps
Open filawill cause excessive hum.
ment shunt resistances will cause ex-

hum.
In some cases the source of filament
potential is the B eliminator; the amcessive

plifier filaments

being wired in series

and supplied with operating potential
from the B eliminator. A defect in
cause excessive hum
and distortion because of incorrect bias
the

B

unit

may

and lack of filament

potential.

of grid potential must
If of the battery type,
be perfect.
the electrical condition of the battery
defective battery
must be perfect.
9.

The source

A

crackling and
A run
other forms of disturbance.
down battery will cause excessive regeneration, howling, squealing, hum,
With respect to eliminator
etc.
sources of grid potential, defective
operation of the eliminator will cause
a bad hum and excessive regeneration.
Lack of bypass condensers will
will

cause sputtering,

ing the Fox interests, to the capitol of
the world's motion picture business.
Naturally, I have come to observe and
to learn rather than to talk and direct.
But I have, through long and intimate
association with motion pictures, firm
convictions concerning some of the
broader aspects of our work.
"I believe that the motion-picture inis the greatest of all public
service organizations, demanding the
highest standards in quality, service,
and organization. The products of this
industry come closer and closer every
day to the hearts of the American people than those of any other industry.
It is my purpose that we may always
serve the American public with an
increasingly better type of amusement
and provide in one form or another all
of the amusement for all of the people.
The talking picture is only in its in-

dustry

fancy and properly nurtured will grow
rapidly into a giant economic force for
good. Seldom if ever has any industry
been blessed with an opportunity for
directing a force of such vast importance. This is a trust I will not take
lightly.

"The Fox Films will spend about
twenty-five million dollars on next seaand about five milin capital account for additions

son's productions
lion

and improvement to its plant structures.
The laboratories of both the
General Theatres Equipment, Inc., and
the Fox Film Corporation are working
full blast and in cooperation with
others on many devices and processes
for Getter projection, sound, lighting
and color. It is my belief that the industry is entering a new epoch, and

one in which great heights will be attained in quality and in the economic
value of its pictures."
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William

F.

Canavan

Seventeen Years As An Executive of
Reelected President
the Alliance a Tribute to Ability As
of the
An Organizer and Manager.
I.A.T.S.E. and M.P.M.O.U.

THIS

year, for the first time in
seventeen
the
Interyears,
national Alliance of Theatrical
Stage Employees and Moving
Picture Machine Operators, held its annual convention on the Pacific coast.
It was at the Seattle, Washington,
convention in 1913, that William F.
Canavan became third vice-president,
and it was at that convention that the
operators (projectionists) first officially received general recognition.

The

society of which the I. A. T.
E. and M. P. M. O. U. was the outcome was organized about ten years
before moving pictures were introduced in the theatres.
S.

where more than in the theatre business is it important that men detailed
to the various posts of duty be at
their posts on time and qualified to
do well the thing to be done.
In the theatre business it is axiomatic that "the show must go on."
After a thousand or more citizens seeking entertainment have passed the box
office and taken seats in the theatre,
the show must begin and it must go
on.
In the modern talking picture
art the show must go on so smoothly
that the audience is unaware of the
activities of the directing genius in

That the projectionists have ability
and that they have a full realization of
their

responsibilities

is

a tribute to

the officers who direct the professional
organization to which they belong.
In all of the generally satisfactory
conditions in the operation of presentday theatres, President Canavan of the
•Alliance" cannot avoid finding much
to be proud of.

Other Officers Elected
The other officers elected this year
are William Elliot, first vice-president
William Covert, second vicepresident
Cleve Beck, third vicepresident; John P. Nick, fourth vicepresident
William J. Harrer, fifth
vice-president
Joseph C. Campbell,
:

;

;

;

At the annual meeting held at
Niagara Falls, in 1911, Charles C.
Shay was elected president, succeeding John J. Barry, who had been presShay continued
ident three years.
as president from 1911 until 1923,
with the exception of the two years
1920-1921, when James Lemke held
the

;

office.

The

progress

of

the

Alliance

throughout the years reflected, in no
small measure, the ability and energy
of Charles Shay as an organizer and
as a constructive industrialist. When
Mr. Shay became president emeritus
of the Alliance he was presented with
a purse of ten thousand dollars.
William Canavan continued for a
long time as vice-president of the Alliance, and the outstanding success
he has attained since he became president in 1924, points to the material
assistance he must have been to the
presidents who held the
1913 until 1924.

office

from

At the Detroit convention in 1928,
and again this year, Mr. Canavan announced that he would be glad to be
relieved of the great responsibility of
the presidency of the Alliance. That
he has been prevailed upon to con-

tinue to direct the destinies of the organization is a source of satisfaction
for the other officers and all members
of the I. A. T. S. E. and M. P. M. O.
U.
Any service organization made up
of thousands of men obligated to report for duty at a specified time, and
to carry-on satisfactorily to employing interests, rests on a sound fou3dation when there is at the top a desire
It is largely
maintain integrity.
because of William Canavan's integrity that he has been successful as a
leader and as an administrator. Noto

;

sixth vice-president W. T. Madigan,
seventh vice-president.
Fred J. Dempsey, of Boston, forfirst
merly
vice-president,
was
elected general secretary and treasurer, replacing Richard J. Green.
The trustees elected for the new
term are Walter S. Croft, John McCarrall and William Scanlon.
It is noteworthy that in the elections for officers there were several

merited

promotions.

Mr.

Elliott

moves up from third to first vicepresident Mr. Beck goes from fourth
;

third vice-president
Mr. Nick
from sixth to fourth vice-president
to

;

and Mr. Harrer from seventh to fifth
vice-president.
Mr. Campbell, formerly a trustee becomes sixth vicepresident.
Mr. Covert, of Toronto,

WM. F. CANAVAN
PRESIDENT I.A.T.S.E. & M.P.M.O.U.
the

projection

booth.

All

that

is

viewed and heard must appear to be
real to be natural.
Performers who
are seen on the screen, and who are
heard speaking must appear to be really engaged in their various parts.
That the show does go on and that
the modern theatre is such a success
is in very large measure due to a
true realization of direct responsibility on the part of the projectionists.
It is a unique situation
that the further the part the projectionist plays
is removed from the consciousness of
those in the audience, the more real the
performance viewed will be, or seem

—

to be.

That this is the general condition in
the moving picture theatre is a tribute
to the ability and to the integrity of
the projectionist engaged in the work.

is
the Canadian representative on
the executive slate.
When promotions occur in executive
positions of the order of these, it is
evident that there has been continued
and sustained application to duty and
resultant successful service to the

organization.
The I. A. T. S. E., and M.P.M.O.U.
is affiliated with the American FederaThe Headquarters
tion of Labor.
offices of the Alliance are at No. 1440

Broadway, New York.
Mr. James R. Cameron, associate
editor of Projection Engineering was
this journal's representative in attend-

ance at the 1930 Convention.
President Canavan is now away enjoying a few weeks well deserved rest
and while he is away we can picture
Louis Krouse, acting assistant president at the New York headquarters
offices, busily engaged filing for later
perusal no end of congratulatory messages and letters arriving in Mr.

Canavan's mail.
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Theatre Screen
TELEVISION

images transmitted
by radio were publicly exhibited on May 22 as a part of a
regular performance at the

R-K-0 Proctor theatre in Schenectady.
It was the first appearance of television in the theatre and was presented
to show the possibilities of the new art
as a medium of entertainment. Through
a loudspeaker system the voices of
the performers, also transmitted by
radio, were heard by the audience.

The

images of performers
were reproduced on a screen six feet
square and were readily visible by
those seated in the back rows of the
balcony. The system used was developed by Dr. E. F. W. Alexanderson,
consulting engineer of the General
Electric Company and the Radio Corporation of America, a pioneer in the
development of television and its kindred art radio.
Audiences at the afternoon and evening shows saw the musical director,
John Gamble, lead the orchestra.
The musicians were in their customary
position in the pit but the director, a
mile away, hearing his men over a
active

—

telephone line, was present only in
image. Merrill
Trainer,
laboratory
assistant of Dr. Alexanderson was
seen and heard as he explained the
method by which the images reached
the theatre. Other performers were
appearing in the vaudeville. After
their appearances on the stage they
were seen in the same acts via television.

The performers appeared before
camera

an

the

improvised
studio in the laboratory of Dr. Alexanderson at the General Electric plant.
television

in

.Antenna receiving
television- signal

detail

j

|
|
|
|
|
|
|
|
|
|
|
|
j
|
j
|
j
j
j

TN

to

the

subject

at

the

studio.

Head and shoulders only were shown.

the latest of Dr. Alexan> derson's demonstrations
of his
this,

A

second receiver picked up the sound
and fed it into loudspeakers
which converted the electromagnetic
waves into sound. The size of the
image witnessed was a distinct advance over any previously shown. Dr.
Alexanderson's
first
demonstration,
three years ago, was a picture in a
three-inch aperture.
Last fall at the
signal

television

developments,
the
transmitting equipment includes
the familiar scanning disc.
At
the receiving end there is eviof departure from the
method heretofore employed. The
intense light from an arc is directed through a condensing lens
system, thence through a container of water which dissipates
some of the heat before the

dence

Radio Show

at the Madison Square
Garden, New York, an image fourteen
inches square was exhibited.

team reaches a Karolus cell.
The cell consists of two Nicol

Gray Shades Appear

prisms placed at each end of a
small receptacle filled with nitro
benzol. This receptacle is prop-

The image was not simply black and

erly associated in the electrical
circuits of the receiver.
Editor.

—

IllllllllllllllllllllllllllllHIIIIIIIIIIINIIi

Light impulses, converted into electrical impulses or radio signals were sent
out by a transmitter in the laboratory
on a wavelength of 140 meters. A
microphone close to the artist picked
up his speech and song, and converted
the sound into electrical impulses
which were carried by wire to a shortwave transmitter at South Schenectady from which point they went on
the air on a wavelength of 92 meters.
At the theatre R. D. Kell, assistant
to Dr. Alexanderson in television research, in the role of control operator,
received the picture or light impulses,
reproduced them on a small monitor
telopticon and then transferred these
impulses to the light valve, at which
point the light was broken up to produce an image corresponding in every

white, on the order of a silhouette.
All the gray shades between black and
white were reproduced, registering
every shadow and shade of the features and giving both depth and detail
to the image.
In radio broadcasting the frequencies of speech and music modulate the
current sent out from the antenna. In
television the antenna radiation is
modulated by a succession of light
impulses.
In the television studio, the method
was similar to that used by Dr. Alex-

anderson in previous demonstrations.
The subject to be televised stands before an incandescent lamp. Between
the subject and the light is a metal
disc about the size of a bicycle wheel
and drilled with forty-eight holes. The
revolving disc covers the complete subject twenty times per second; that is,
there are twenty complete pictures

made up

of light and shade.

A

large

square frame contains four photoelectubes, sensitive to light.
The
tubes respond 40,000 times per second
to impulses reflected back from the

tric

subject.

Antenna receiving
voice signal

The Karolus
At

llllllllllllllllllllllllllllllllllllllllllll!

Relation

of

the various
elements of
the system.

the

Cell

theatre the electrical impulses were received and passed on to
a light valve, based on an invention
by Dr. August Karolus of Leipzig, Germany. The light valve is in the middle of an intricate lens system, in front
of a high intensity arc lamp of a type
similar to those used for the projection
of motion pictures.
The light valve
operates delicately and accurately to
permit the passage of light in correspondence to the impulses received
from the television transmitter. These
light emissions are passed on through
lenses to a disc corresponding in size,
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number

placed

shortest possible wavelength so that
the bulk of the radiation leaves the
earth and only the lower fringe of it
will arrive at the receiving station. It
is expected that the tests that are now
in progress are going to throw much
more light on the subject of wave propagation. Television apparatus is for
this purpose an ideal working tool and
I venture to predict that we will soon
see a wave of activity in amateur tele-

screen.

vision.

of holes and rate of rotation, to
the disc at the camera or originating
Additional lenses pass the
point.
screen where
light forward to the
these light impulses, at the rate of
40,000 per second, become the living,
active image of the subject.

The arc lamp, with the lens system
and the light valve, the whole makprojector, is
ing up the television
seventeen feet back of the
Heavy black cloth from the
projector to the screen makes an effective light tunnel which eliminates
the possibility of stray light hitting
All the elements in the
the screen.
system, including projector amplifier
and loudspeakers are mounted on
wheels to permit assembly and disassembly when used as part of a vaudeville

program.

"Television," said Dr. Alexanderson,
today in the same state as radio
may detelephony was in 1915.
rive some comfort from this experience of the past, but on the other hand,
we are not sure that the analogy is
justifiable and that television will repeat the history of radio telephony.
must then fall back upon our conviction that the development of television is inevitable on account of the
"is

We

We

world

forces working
today, and that it is a satisfaction to
make one's contribution to this evolution even if, in this case, the results
should prove to be only a stepping
in the scientific

stone to something else.
"If you ask who invented television,
the nearest to a simple answer would
be that a German, Nipkow, invented
Howtelevision about fifty years ago.
ever, he did not have the radio amplifier or the neon lamp, and therefore
his invention could not be completed
at that time. He did, however, clearly
explain the idea of scanning the picture, line after line by a spot of light.

we could produce the results
now seen, we had to make several
"Before

with different wavelengths which
proved to be failures because one ray

tests

followed

the

surface

of

the

earth,

whereas the other was reflected from
a layer of electrons 100 miles above
the earth. We are now working with
a wavelength of 140 meters in which
the ground wave is predominant. For
long distances, on the other hand, we
have found it advantageous to use the

Experimental Use

in this art of television are inspiring.
Just think of it, when you can put an

wherever you wish and you
can see through this eye just as if
you were there. An airplane with a
news reporter will fly to see whatever
is of interest and the whole theatre
audience will be with him seeing what
he sees, and yet the audience will be
perfectly safe and comfortable.
"Or what will this mean in the wars
of the future when a staff officer can
see the enemy through the television

electric eye

"There are more than 100,000 experimenters in America young and old,
who go in for radio, not to be enter-

eyes of his scouting planes or when
they can send a bombing plane without
a man on board which ,can see the target and be steered by radio up to the

tained, but who like to build their own
sets and get a thrill from exploring the

moment when it hits. Or what will it
mean for peaceful aviation when the

These amateurs have been

ships of the air approach a harbor in
fog, take on a local pilot, not from a
little craft that comes to meet the ship,
but by television whereby the trained
eyes of the pilot functioning by television will guide the ship to the airport

unknown.

rather starved of real interest in the
last years by the commercialization of
They may be the ones
broadcasting.
that will popularize long distance television just as they were the ones who
created the interest in broadcasting.
In this interest the amateurs and the
professional experimenters are on common ground. We got a real thrill out
of sending a television wave to Aus-

in safety."

MOTION PICTURES SELL REAL
ESTATE

come back and tell
even though it was a simple

Find Varied Sales Uses
for Motion Pictures" is the title of an

observed that after travelling
20,000 miles a rectangle still had four
corners which was more than we had
expected. As a matter of fact it was
broken up into pieces most of the time.
But there were glimpses of encouragement and a fertile field for the imagination. These are the incentives of the
explorer whether he is an amateur or
a professional.

article in a recent issue of the Nation-

tralia
its

one.

and have

tale,

it

-

We

Theatres Likely to

Be Equipped
will be

"Whether the general public

enough interested or get enough

satis-

faction out of television to make it
possible to commercialize home sets for

A new
television is still to be seen.
technique of entertainment will be required. As a supplement of broadcasting it can make a reality of the radio
Political
and educational
drama.
speakers may use it as a medium and
entertaining personalities will tell the
latest wisecracks and comment on the
news of the day. It is likely that
every moving picture theatre in the
large cities will have to be equipped to
give a short television act.
"The possibilities for new inventions

Projector Lens System

u

ii

ii

iiiiiiiiiuiiiiiiiii

"Realtors

Real Estate Journal. In this article
writer enumerates the uses of
movies for such varied purposes as
al

the

chain store leasing, securing loans, industrial property development and promotion, farm land sales, general brokerage promotion, and selling subdivision
homes.

With regard

or otherwise.
Mills

of projector.

Condansinq
lens

Disc-

&

Sons, Chicago realtors,

in the last

who

few years have

built over
in one development alone,

1600 homes
are referred to in connection with the
use of a Filmo camera in taking

movies of this development which
were submitted to a New York life
insurance company for securing a loan.
The result was a much larger loan
than was expected.
The insurance
company officials stated that this was
an ideal method to use in coming to
them for a loan because it showed so
clearly what the security was.
E. Ray Evans, realtor-builder, of
Columbus, Ohio, according to the article, has a thirty-minutes film showing
how he builds from cellar to garret

and
Lens assembly

to chain store leasing,

he tells how a Kansas City firm uses
motion pictures in checking locations,
not only to show the volume of traffic
but whether men or women predominate and whether the traffic is high class

how mass
homes

production

provides

at lower costs.
Starting with excavation, the picture shows
the construction of the foundation, the
erection of the walls, the laying of
the floors, putting on the sheathing,
the roofing, the grading and the
gardening.
Later when the house is
finished the picture shows the arrival
of the salesman and a family of prosbetter

pects.
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JUST OUT
A Tone Test
ONSTRATION ReCO
Enables 7ou To

Make

Comparative Tone-

ests

I

phonographs
amplifiers and pick-ups
INCREASE YOUR SALES! Let your prospective customers
judge the reproducing qualities of different sets by means of
this Record.
of sets

.

.

.

.

A

.

.

.

SIX-MINUTE demonstration— ORIGINAL

—INSTRUCTIVE and ENTERTAINING—

—

of the effects of the high, intermediate and low notes
individually
and in groups of the flute, piccolo, cello, violin, bells, trombone,
drums, and orchestral effects of the full organ. Short, snappy talks
are made between each rendition
telling the listener what each
demonstration means. Play this record and give the prospect a REAL
demonstration. Play it on one set then on another. Judge the reproducing qualities of ANY instrument. Every dealer, every salesman, every service man should have one of these records. Manufacturers and engineers will find many uses for it.

—

—

—

Recorded and produced
and sold to you on

Only$

"RADIO"
money-back guarantee.

for the publishers of
a

SPECIAL INTRODUCTORY OFFER
Buy a standard package of 6 of these records and
give one to each of your salesmen. SIX RECORDS
FOR $5.00, postpaid.

A*

—Shipments made
on same day your
order reaches

RADIO"
Pacific Building,

San Francisco, California.

Send
to

me

Demonstration Records
immediately upon receipt of this order.

enclose $
(Prices: $

in full
1

.00 each, or $5.00 for

CHECK HERE
Nam e
Street and Number..

City
State

IF

C. O. D.

payment.
six)

SHIPMENT

IS

WANTED

.

.
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DIAPHRAGM CENTER DESIGNS
AND THEIR MEANING
By

Clifford E. Stevens

A yfOST

of us have observed the different forms of center construction for the usual dynamic speaker diaphragm or cone. Some have a solid
center member, perhaps formed by a
continuation of the diaphragm material
itself, and frequently with a center
screw. Others have the integral center
member, but with many holes about
the center screw.
Still others have a
metal spring member or "spider" for
the center.
Again there are those
without center member, so that the
pole piece of the pot magnet is visible.
Diaphragms with intact center member, are capable of exceptionally highfrequency response. The solid center
member serves as a radiator of high
notes.
On the other hand, the diaphragm without center member permits of appreciable air leakage, reducing the general volume quite as
well as the higher frequency response.
The use of the spider or center spring
suspension, is for the purpose of driving the diaphragm in a straight line,
while getting away from the higher
frequencies caused by a solid center.
In some designs the spring suspension
is around the apex of the diaphragm,
at the rear and out of sight, so that the
pot magnet pole pieces are visible at
the center.

1-V1

A

compromise design which is gaining popularity includes an integral
center piece formed of the impregnated
cloth or burtex diaphragm itself. This
center member may be without holes,
or again with a single hole taking the
centering screw which threads into
the pole piece of the pot magnet, or
again with the centering screw and a
number of other holes to permit of
air leakage and the cutting off of the
higher frequencies.

of sound, or rather of the storage of
the means to reproduce it.
A plastic surface is caused to pass
beneath and in contact with the point
of a stylus, which is so connected with
a diaphragm that it vibrates in unison
therewith and so produces a groove
which (when the machine is run to
reproduce the sound) causes the needle
and attached diaphragm to go through
the same movements and so reproduce
the original sound. This briefly is the
principle of the phonograph and the

gramophone.
should be mentioned that the
sounds thus stored can be reproduced
It

any number of times.
Another very ingenious instrument
Poulson's electric phonograph.
In
machine a steel wire runs between
and very close to the poles of an electromagnet, which is connected to a
battery and transmitter in such a way
that when the transmitter is spoken
into, the strength of the electromagnet varies in unison with the sound
vibrations and impresses various magnetic intensity to various portions of
the steel wire as it travels between
the pole pieces.
To reproduce the sound a receiver is
connected in place of the transmitter,
and the wire is again run between the
poles as different portions of the steel
wire with the different degrees of
magnetic intensity pass between the
pole pieces they induce a current in
the coils of the magnet, which varies
in proportion to the strength of the
magnetic field that happens to be
passing at that instant, and so reproduce with perfect clearness and faithfulness the sounds which caused the
magnetization of the wire in the first
place.
It is a remarkable thing that
the wire will retain a '"record" thus
made for a long time, and, further, it
may be rolled on a reel and is not
is

this

;

1

affected.

THE REPRODUCTION AND TRANSMISSION OF SOUND
peculiarly adapted
SOUND
reproduction and transmission
to

is

by

electrical

means owing

to

the nature of its origin, i. e.,
vibration; for vibration itself is not
sound; it does not become sound until
it reaches the brain via the mechanism of the ear in fact, sound may be
said not to exist, but is simply a sensation produced by certain vibrations
and exists as sound only in the brain.
;

The electrical transmission of sound,
or rather the transmission of its cause,
is accomplished by connecting the vibrations into an electric current, fluctuating in strength or alternating in
direction, and then reconverting this
back into vibrations; so that we do
not really transmit sound, or even the
vibrations which cause it, but an electric current, the fluctuations or alternations of which correspond with the
original vibrations.

The gramophone and the phonograph give us examples of the storage

If it is desired to "wipe out" a
record, all that is necessary is to pass
the pole of a strong magnet along the
length of the wire and in contact

with

Also, sound vibrations take time to
travel from their source to our ears,
the velocity varying in different media
and under different conditions.
It is a somewhat similar case to
that of a stone being thrown into still
water the ripples spread outward and
reach the banks some time after the
stone has fallen.
;

The following
velocities in air

If a body vibrates, it will (provided
the vibrations are not too rapid or
too slow) emit sound; if it vibrates
regularly, it will give forth a musical
note; if the vibrations be irregular, it
will be a noise.
Regular vibrations,
261 to the second, will give the note
corresponding to the middle C on the
piano, while 276.6 will give C sharp.
Sound will not travel unless it has
some medium to transmit its vibrations to, as, for example, the air, water,
wood, metal, etc. It will not, for example, travel across a vacuum; the
vibrating body has nothing to which
it can transmit its motion, and it is
the motion of the air or other media
which causes the drum of the ear to
vibrate, and so we "hear."

a table of sound

1090 feet per second at
4708 feet per second at

In air
In water

As before mentioned, the pitch
note depends on the number of

deg.C
deg.

C

of the
vibra-

tions per second, but the strength of
the note depends on their amplitude.
When a tuning-fork is struck, the
intensity of its sound gradually diminishes owing to the decrease of the

amplitude of its vibrations, but its
note does not alter because the frequency remains the same in other
words, it is isochronous.
;

doubtless be a matter of
observation that when one is
standing on the platform at a railway
station and an express rushes by with
the whistle sounding, that during the
approach of the train the note is shrill
and slightly higher than when the engine, having passed, is rushing away
from the observer, the note then being
noticeably lower and going off into
It

will

common

a kind of wail.
is caused by the sound vibrastriking the ear with greater
rapidity when their source is approaching and with less rapidity when
it
is
receding, just as a swimmer
would encounter the waves with

This

tions

frequency when swimming
seawards against the incoming rollers
a similar effect may be observed by
swinging a sounding bell.
Some individuals can hear higherpitched sounds than others; dogs can
hear sounds of a pitch too high to be
heard by human beings. Electricity.
greater

A MODIFIED FILM WAXING
MACHINE

it.

This form of sound-reproducing machine is not very loud, but is absolutely clear and free from that scratching sound which generally is a feature of the ordinary phonograph.

is

and water

A

film

waxing machine designed by

G. Jones in 1922 applied a thin line
of molten wax to the edges of motion
picture film by means of two thin apThis machine tends to
plicator discs.
apply too much wax to sound films,
J.

especially if the molten wax is not
maintained at the correct temperature,
and the excess wax encroaches on the
sound track and produces extraneous
noises.

This machine has

now

been modified

so as to apply a cold solution of
paraffin wax in carbon tetrachloride.
The quantity of wax applied is inde-

pendent of the temperature, and is
determined by the rate of rotation of
the applicator discs and the rate of
Normally, the
travel of the film.
peripheral speed of the discs is onefifteenth that of the rate of travel of
the film.
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SOUND SERVICE

POLYMET
Theatre Sound Units

Do Not Require The Use
of Polarizing

Batteries

in the

Photo -Electric System

Jenkins & Adair, Inc., with a background of six years'
experience in the design and development of precision
sound frequency equipment, is prepared to furnish the
following service to sound recorders, manufacturers of
sound apparatus and experimenters.
Design, development and manufacture of accessories
and essentials to recording sound on wax, metal or film.
Design or manufacture of special transformers and
filter components to meet specific requirements.
Engineering service for recording companies and manufacturers of sound equipment.
Testing service for manufacturers of sound equipment
and recording devices.

Send for our Bulletins,

Inquiries are solicited for stan-

dard units, or the building of
special units to specification.

Polymet Manufacturing Corp.

JENKINS

THEATRE SOUND EQUIPMENT

CHICAGO, U.S.A.
JENKADAIR 3333 Belmont

CONDENSERS
RESISTORS
COILS
TRANSFORMERS
MAGNET WIRE
.

.

.

.

.

839-A East 134th

.

.

.

Cable Address

.

New York

St.

& ADAIR, INC.

Engineers

City

W

French

16 Rue de Chateaudun, Asnieres, France.

Office:

/iJTrLrij^njTjTjTjTjTjxruTJTrij-Ln rLJTJTJTJTJTJTJ-Lnj-n

MICROPHONES

LIST

Model B
"
F (Filter)
Condenser (complete-batteries)

$45.00
$60.00
$500.00

A

5W

G.I.C.-1-M-1
Amplifier.
New circuit
2 db's from maximum at 1 00 cps and 8000 cps.
Three stages. Exceptionally high gain.
RemarkExcellent quality.
ably free of hum.
Complete
mike input circuit is incorporated within the amplifier, all run from one power supply.
Adaptable to
Mikes, Radio and Phonograph.
List $250.00.

Our new

own Mike current,
4000 ohms or 15 ohms.

Supplies
into

its

The new Durham wire-wound
% precision

resistor can be secured to an accuracy of V2 of

1% . made especially for
uses
where accurate, high
value, non-inductive, low distributed capacity resistors are
required.
.

.

Data sheets of

Mike, Radio, or Phonograph:
15

watt output

Ultra sensitive overall gain 88 db's.

this

and other

resistors sent gladly

upon

re-

Please mention types
and values in which you are
quest.

interested.

—
—
—

AMPLIFIERS

Complete System 30 watts
Portable System 30 watts
Portable System
15 watts

)

>
)

PRICES

ON
REQUEST

Work.
Send Your Specifications.
Do You Need a New Transmitter?

Special

We

Build Them.

GENERAL INDUSTRIES CORP.
222 Grove

St.,

Waltham, Mass.

Ave.

British Offices: 76 Old Hall St., Liverpool, Eng.
40 Buckingham Gate, Westminster, London, S
1, Eng.

fruity
METALLIZED

1U1
POWEROHMS

RESISTORS

&

INTERNATIONAL RESISTANCE CO.
2006 Chestnut Street,

Philadelphia, Pa.
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New

Developments
and
of the Industry

News
TALKIE INVENTOR NOW NATIONAL UNION

ACOUSTIC INSTALLATIONS

CHIEF

The Berliner Acoustic Co. has contracted to install
system in the Great Hall of City College, New
York City; the Daly Theatre, operated by Manhattan
Playhouses, Inc., and in Warner Bros. Hollywood

The inventor's path is strewn with regrets 1 Take
He has more than twenty invenDr. E. A. Lederer.
tions to his credit.
He was recently appointed chief
engineer of the National Union Radio Corporation by
Dr. Ralph E. Myers, vice-president in charge of engineering and production.
Back in '14, when even radio was in a pre-natal
state, Dr. Lederer experimented with the "talkies."
In fact he made a talking film for the amusement of
He
But it was just a scientist's toy.
his family.
During the succeeding sixput the invention aside.
teen years Dr. Lederer's talkie device, if developed,
might have brought him millions of dollars.
"No inventor is a prophet," sighed Dr. Lederer,
when asked this week about his pioneering with sound
films.
"I never dreamed the talkies would ever
I forgot all about
become commercially important.
I'm too busy right now
this old film of mine.
tripling production at National Union's Newark plant.
I am very enthusiastic about the new line designed
by Dr. Myers.
He is a great engineer."

INDUSTRIAL RECORDING
Wilding Picture Productions, Inc., Detroit, Mich.,
pioneer producers of sound and silent motion pictures
for industrial and educational purposes, has become
affiliated with Metropolitan Sound Studios, Incorporated, of Hollywood, California.
The latter organization is headed by Al and Charles Christie, well-known
West Coast film producers.
Wilding Picture Productions, Incorporated, Division
of Metropolitan
Sound Studios, Incorporated, will
N. E. Wilding,
operate in the central west territory.
President, will direct the activities of this organization, assisted by X.
Sutton, vice-president, at
F.
Detroit, and C. E. Moore, vice-president, in charge of
the Chicago district.

its

Theatre.

Emile Berliner's vibrating wall
ing" in auditoriums.

arcs,

spots and searchlights.

BLUE SEAL LENS CABINETS
Blue Seal lens cabinets are made of sheet metal
These cabinets have three
and enameled olive green.
compartments, one for movietone lens, one for disc lens
and one compartment to hold exciting lamp.
Blue

"boom-

ADJUSTABLE STARTING SPEED FOR SOUND
PROJECTORS
Sudden starting of projectors is responsible for
considerable film breakage and inconvenience to the
projectionist, not to mention excessive strain and premature wear and tear on the projector mechanism.
The usual starting devices employ fixed resistors, the
resistance value of which cannot be altered to compensate for the "wearing in" of the projector and for
other varying conditions as time goes on.
Also, the
usual fixed resistors frequently break down, requiring
troublesome and costly replacements.
Called upon to help solve the foregoing problem, the
engineering staff of the Clarostat Manufacturing Company, 285-7 N. 6th St., Brooklyn, N. Y., has succeeded in developing a satisfactory solution.
It is
known as the sound projector starting box clarostat,
and makes possible the gradual starting of any sound
projector.
The desired starting rate may be adjusted
to suit exact requirements at any time, and positively
set for that rate until changing conditions require a
change.
The equipment comprises a starter box proper,
mounted on the wall, together with a special threeposition snap switch mounted on plate to fit the usual
4-inch round box, in place of usual starting switch.
The switch is provided with "Start," "Run" and
"Off" positions.
The starter box is 6 x 9 x 4 inches
deep, provided with ample ventilation and with knockout for BX or conduit wiring.
Two bakelite covers
slide
back and expose adjusting screws which, by
means of ordinary screwdriver, may be set for any
desired starting speed.

HIGH INTENSITY ARC LIGHTS
Hall & Connolly, Inc., 24 Vandam St., New York
City, have just released their 1930-31 catalog.
It
contains the latest developments on high intensity

cells prevent

SELF-STARTING MOTOR-GENERATORS
motor generator sets for motion-picture
up to and including the 150-300 amp. size are
generally furnished with type EN "self start" squirrel
cage motors which can be started by connecting them
directly across the line eliminating the use of compensators which are expensive in both first cost and
Imperial

service

HIGH INTENSITY REFLECTOR ARC LAMP
The

Electric

2501 Lagrange
a high intensity
with favor in the

Corporation,

projection field.
The accompanying picture illustrates
In the base is mounted
the lamp, showing mirror.
control motor, arc, striker and gearing.

D-C.

Dawson

J.

TO AC. CONVERTERS
general manager, Ward Leonard

Burns,

Electric Co., announced at the Atlantic City Radio
Trade Show a complete line of Adaptoron units for

the conversion of direct current to alternating current.

The Ward Leonard laboratory has completed the unit
for public-address systems and talking motion-picture
equipment, and these were on display at the company's booth in Atlantic City.
These units permit the operation of standard alternating-current devices, including radio, from directThe device opens up
current lines of various voltages.
tremendous fields where six volt, thirty-two volt, and
110 volt direct current have been available with resultant limitations on the use of electrical apparatus.
The Adaptoron is a motor-driven rotating pole
As the
switch with appropriate wave-forming filters.
public-address system was exhibited at the trade show,
a small unit, about eight by eight by twelve inches,
furnished the means of supplying all power.

maintenance.

When so started, the inrush current will be within
the lines established by the N. E. L. A. which means
that they comply with the rules of power companies
who demand compensators for starting standard motors.
The Imperial line is manufactured by the Imperial
Electric Co., Akron, Ohio.

Strong

street, Toledo, Ohio, is marketing
reflector arc lamp which is meeting

AUTOMATIC REFLECTOR ARC LAMPS
The Strong Electric Company, 2501 Lagrange

street,

Toledo, Ohio, has issued a booklet illustrating and
describing the operation of the company's line of arc
lamps for theatre uses.

A
MICROPHONES

PHONOGRAPH MOTOR

Electrical Laboratory, 337 West Madison
Street, Chicago, niinois, manufactures a complete line
of microphones and accessories.

Clock Company, 2911 N. Western
avenue, Chicago, 111., has issued Bulletin P, illustrating a line of synchronous electric phonograph motors.

The

Ellis

The Hammond

FILM SPLICING MACHINE
The General Machine Company, Inc., of 816-826
East 140th Street, New York, manufactures a Universal film splicing machine for use in laboratories,
exchanges, theatres, homes and schools.

SOUND REPRODUCERS
The new line of sound reproducers exhibited at
the R.M.A. Show, Atlantic City, by the Rochester,
N. Y., Reproducer Corporation, attracted much attenI. B.
tion and called forth much favorable comment.
Serge is president of the company.

NEW

600

Co., Inc. of 59-79 Hall
Street, Brooklyn, N. Y., announces the development
of a new flasher plug, which will operate up to 600
watts, either a-c. or d-c, flashing from ten to four-

times per minute and remaining "on" longer
The slow flashing feature makes it Ideal
than "off."
for electric flashing signs and due to its carrying 600
watts, is enabled to flash practically a whole sign.

teen

Seal lens cabinets were designed to place on the wall
the projection room in front of each projector.
They are made bv The Blue Seal Products Co., Inc.,
264 Wyckoff St.,' Brooklyn, N. Y.

VOLUME CONTROLS
The Central Radio Laboratories. 16 Keefe Avenue,
have issued a data folder on
controls, of the well-known Centralab line.

Milwaukee,

ume

Wis.,

NEW IMPROVED TUBULAR RHEOSTAT

to

their

resistor products.

Among

the novel features

which may be mentioned are first: The screw engagement mechanism is so arranged that the act of grasping the knob to adjust the slider by hand automatically disengages the screw engagement mechanism.
This mechanism is self-supporting, self-aligning, no
The heavy phosphor bronze contact shoe
binding.
maintains firm contact with the wire but cannot tear
it.
Due to new spring arrangement on the contact
shoe there is no current carried through it, consequently the pressure springs cannot overheat.

WATT FLASHER

The Eagle Electric Mfg.

of

A

Hardwick, Hindle, Inc., Newark, New Jersey, have
announced the addition of a line of tubular rheostats

vol-

SPECIAL LENS CLEANING KIT
Experiments conducted some months ago in Holly
wood showed that with materials then available it was
almost impossible to properly clean a photographic or
It was even found that most of the
projection lens.
cleaning fluids then in use actually impaired the qualObviously such a situation meant
ity of the lenses.
imperfect photography and projection.
To solve this very important problem the Bell &
Howell Company is presenting the B & H special lens
This will meet a very actual need on
cleaning kit.
the part of both amateur and professional still and
motion-picture camera users, as well as projectionists.

—
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DeTuR-ffMsco
Power
Rheostats
and
Potentiometers
Dejur-Amsco power rheostats and potentiometers are
engineered mechanically and electrically to provide a
consistent and unvarying current control and to give
an added degree of perfection in the power control of
circuits and systems to which the wire wound variable

Fresh Air in Your Booth—
INSTALLED

in the average size motion picture
booth the Davenport Direct Exhaust Fan
changes the air completely every minute. By

it exhausts from 500 to 4000 cu. ft.
a minute, depending on the size of the vent pipe.
It insures a cool, clean booth.
In case of fire it
exhausts smoke and fumes before they can
escape into the theatre and cause uneasiness.
The Davenport Fan is simple and compact. It
can be installed horizontally or vertically. Let
us send you a bulletin that tells the whole story.

actual test

Davenport Manufacturing Co.
Meadville, Pa., U.S.A.

resistor is adapted.

Engineers will immediately recognize in these Dejurvariable resistors the solution of many problems in Power Circuits, Mixing Panels, Spot Welding,
Motors and in the Photo-Electric field.

Amsco

Davenport
Installation in

Write us your requirements. Our engineers
are ready to assist you in the development of
special apparatus to fit your particular needs.

vertical vent pipe

Literature on request.

PeTuR-ff MscoCoRR
Fairbanks Bldg.

Broome and

Lafayette

Sts.,

New York

City

Direct Exhaust Fan

Photoelectric Cells
Dr. Norman A. Campbell and
Research Staff,
General Electric Co., Wembley, Eng-

By

Dorothy Ritchie.
land.

Illus.

$4.50.

The

first thorough presentation of
practical application of photoelec-

tric cells in television,
Also
etc.
jection,

sound prodiscusses

theory and uses.
"Particularly timely .
addition
to
its
Electronics.
ibra ry ."
.

worth

.

well
one's

i

Books on Important
Recent Developments

Performance
That Counts!

It's

in Projection Engineering

Send for catalogue
of

Technical Books

ISAAC

PITMAN
& SONS
W. 45th St.,
New York

Television
Today and Tomorrow

2

By Sydney A. Moseley and
Illus.
H. J. Barton Chapple.
$2.50.

Foreword by

JOHN

The development

L.

STRONG
High and Low Intensity Automatic
Arc Lamps fill every

Reflector

requirement of Talking Pictures as
they MUST be presented.

BAIRD
For Sale by Trustworthy

of television, early

experiments and its present and
probable commercial use told as
a fascinating story of scientific
triumph. Well illustrated, with a
number of hitherto unpublished
photographs and diagrams.

Independent Supply Dealers Everywhere.

THE STRONG ELECTRIC
2501
Export

Lagrange

Office,

St.,

44 Whitehall

Toledo, Ohio
New York, N.

St.,

Y.

<
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15,000

When

FILM
SPLICERS

install

VISITRONS

are in constant use,

the cells for

and

PERFECT SOUND

laboratories throughout the world.

and technicians are invited
communicate with us.

Projectionists

»»»»

to

Bulletin 119 on request.

LABORATORIES

GRISWOLD MACHINE WORKS

PORT JEFFERSON,
The Standard

L.

Film

NEW YORK

I.

Splicer

for

efficiency,

1802 Grace

economy and durability

w

Send for our

BARGAIN BULLETIN

No.

full of real buys in Speaker
Amplifiers, Filter Condensers,

19-21 Warren

St.,

AD. AURIEMA, Inc.
Manufacturers' Export Managers
116 Broad Street, New York, N.Y.

CO.

Office

GENERAL INSULATING & MFG.

MICROPHONES
AND

CO.

Manufacturers

Rock Wool

Products
As further Service to Eastern & Foreign
Customers have established
Girnco

Insulating

—

AMPLIFIERS

A NEW YORK OFFICE
370 Lexington Ave.,
William

Hyatt,

C.

& Export

District

Manager.

Speech

Input.

MICROPHONES

Public Address.

All Kinds from $10.00 to $350.00
For Public Address, etc., list
$25
Standard Broadcast Model, list
$75
Condenser Models for Film and RecoTd Work,

Mixing Panels.

Power Supply Panels and

list

Racks.

Also Desk

Recording Amplifiers.

ELECTRO ACOUSTIC

PRODUCTS

$300.00,

$350.00

and Floor Stands, Covers, Cords,
Kits and Parts.

eto.

EXPERT MICROPHONE REPAIRS

UNIVERSAL MICROPHONE
lnglewood,

CO.,

55 East Wacker Drive, Chicago.

Dealers

San Francisco:

in

J.

P.

All

Principal

HERMANS,

Cities

585

CO.,

LTD.

Calif.

Ad. Auriema. Jnc'. . 116

Broad

Mission St.

St.,

N

C.

Y.

INDEX TO ADVERTISERS
G
Ad. Auriema. Inc

30
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31

American Sales Co
Audivision Corp

Cameron Publishing
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Davenport Mfg. Co
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Racon Electric
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International Resistance Co

27

Strong Electric
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&
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National Carbon
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U

E
Electro Acoustic Products Co.
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Pitman & Sons, Isaac

Laboratories, Inc
General Industries Corp
General Insulating & Mfg. Co.,
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Griswold Machine Works
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D

<

of a dependable organization*
-well established in the entire foreign field

N. Y. City

Operated

111.

E, offer to manufacturers Interested in.

New

AC

Chicago,

St.

tine services

Transformers and Chokes
which you can use in your Projection
and Experimental Work.

AMERICAN SALES

flNC

EXPORT

60,

Chocked

Power
Power

is

S-C-R-E-E-C-H

GRISWOLD

daily, in theatres

speech

Inc.

Weber Machine Corp
Weston Electrical Inst. Corp

1
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A one-man

Portable

Tell Us!

SYNCHRONIZED 16 M.M.
"DISC" PROJECTOR
As

illustrated, this 60-pound Projector is ruggedly constructed in two complete units. Perfect Sound-on-Disc Talkies for industrial and

home

use.

Amplifier and Dynamic Speaker in one case.
Projector and 110 V., 60-cycle, A.C. turntable
operating at either 78 or 33 1/3 R.P.M. in the

The

circulation of Projection Engineering has grown
with amazing rapidity and is continuing to do so.

—

In handling the thousands of subscriptions which we
have entered during the past few months, there has
been a considerable chance of error improper entry
of address, etc.

—

And

of
sionally

other.

course,

— are

copies go astray in the mails occapicked up by the wrong person when

addressed to plants or large theaters.

16 M.M. library of 50 latest
releases now available.

If

you have missed any back numbers

—

—

tell

us

—and we

will send another copy or if we happen to be out of
that number will extend your subscription to make
up for any missed.

—

»»

We

cant do

it

you

unless

Tell Us!

PRICED RIGHT!

The subscription rate for individual subscribers is $2.00 a year. The group rate of
$1.00 is available to you when 4 or more
subscriptions are sent in at one time.

WHITE FOR DEALER AND DISTRIBUTOR PROPOSITION

AUDIVISION

For Your Convenience

Corporation

General Motors Building, 1775 Broadway, N. Y. City

BRYAN DAVIS PUBLISHING
52 Vanderbilt Ave.,

CO., Inc.

New York

City.

Enter the following subscriptions
$1.00 a year Group Rate.

at the

Name

WANTED

Address

Town

State

,

* Classification

An

Editor-Manager for the Society of MoApplications are
tion Picture Engineers.
hereby invited for the combined position of
business manager of the Society and editor
of the Society's Journal.
The editormanager will be supplied with capable editorial and clerical assistants, and his duties
will be (a) to edit the Journal under the
jurisdiction of the Board of Editors, (b) to
transact the routine business of the Secretary and Treasurer and the various committee chairmen, and (c) to assist the President in coordinating the various activities
of the Society. Desirable qualifications of
the applicant include a pleasing personality,
managerial and technical editorial ability,
and a broad knowledge of the motion
picture industry.
The salary will be not
less than $6,000 per year.

Applications should be forwarded to J. H.
Kurlander, Secretary of the Society of
Motion Picture Engineers, 2 Clearfield Avenue, Bloomfield, N. J.

Name
Address

Town

State

* Classification

Name
Address

Town

State

* Classification

Name
Address

Town

State

,

* Classification

Name

,

Address

Town

State

* Classification
*

Please classify subscriptions sent in as follows:
E Engineer
P Projectionist
Including executives, purchasingagents,
T Technician
D Dealer or

M— Manufacturer

plant superintendent, fore-

man,

etc.

—

—

—

—

Service

Man
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WHAT DO YOU WANT TO KNOW ABOUT SOUND

PICTURES?

CAMERON'S

ENCYCLOPEDIA
WILL ANSWER ALL YOUR QUESTIONS

CAMERON'S

V

y

ENCYCLOPEDIA
SOUND MOTIONPICTURES

%/ 2000 WOMS.PHRASES, TERMS,ETC.
/

DEFINED AND EXPLAINED

3

PRICE

100

How Many of These Can You Answer?
Who made

the

first

talking movie?

Where were motion pictures first shown?
Who made the first fight pictures?
Who made the first motion picture with a story?
What was the title of the first colored picture?
Where was the first motion picture studio built?
Who made the first record of sound vibrations?
What is meant by the unit of sound absorption?
Whose name appears most frequently on the

PAGES
CRAMMED FULL
OF MOTION
PICTURE FACTS
336

2,000

TERMS,

WORDS, PHRASES
DEFINED and
EXPLAINED

motion picture screen?

We

Shall

Be Pleased

to

Send You Circulars on Our Motion Picture Publications on Request.

CAMERON PUBLISHING COMPANY,
MANHATTAN BEACH

-

BROOKLYN

-

INC.
NEW YORK

The Changeover Adopted

as

Standard Equipment

Automatic Shutter Control

1.

Armature

7.

2.

Armature
Sleeve

(Female)

Armature

(Male)

8.

Bell-crank

9.

Nameplate

(Male)
3.

Closing coil

4.

Opening

10.

Mounting

coil

bracket

5.

Housing

6.

Armature Sleeve
(Female)

Model A. Old

Style

11.

Shutter

12.

Shutter

spring

Simplex— Sure-Fit.

B. Motiograph F.

—

—

D. Grandeur-Super-Simplex Sure-Fit Simplex (standard model).
D. Also for all New Rear Shutter Mountings.

AUTOMATIC SHUTTER CONTROL
with

3-WIRE CIRCUIT FOOT SWITCH
Embodies

All

Modern Engineering

SIMPLICITY

for mounting and replacement of
Not a mechanical make-shift. Every
part machine tooled and assembled with precision.
Electrically the most efficient changeover consuming only 1/3 of an ampere, thereby making
parts.

it

especially adaptable for sound.

One

of the most important features in obtaining electrical efficiency is due to our supplying
special wound coils for Direct current of any

Principles

voltage and Alternating current of any voltage
and frequency.

The changeover is positioned so that the cutoff
shutter operates at the smallest cross-sectional
area of the light beam, which makes for increased
efficiency in that it permits of a smaller shutter
operating through a smaller space and enabling
the most rapid changeover with the minimum
current consumption.

In use by Roxy, Loew, Keith, Fox, Warner, Publix, Wilmer

&

Vincent and others.

Your Dealer or Write

DOWSER MANUFACTURING CORP.
691 Lincoln Place

Brooklyn, N. Y.

adds crowning touch to

a famous hospitality
012 Transformer

The
is

mountain grandeur, framed in sunset gold,
enhanced by Pain amplified music at the Flintridge
lure of

Biltmore Hotel, near Pasadena, California.
Wherever people gather

to

enjoy

fiers

or

primary may be reduced

The secondary

to

petitions, or just the privacy of their

transformer

rooms, PAM installations add pleasure and keep them in touch with the

pedance from 8 to 1000 ohms to
suit most any condition.
The 012
permits the use of two circuits of
unequal impedance to be operated
from the same PAM amplifier.

world.

There are many opportunities for
such installations right in your
vicinity and each will bring other

A new
chanical

orders.

istics,

Main

its

500 ohms.

nature's beauties, sport's keen com-

may be

of this

varied in im-

16-page bulletin giving me-

and

electrical

representative

character-

installations

The 012 Variable Impedance Output
transformer shown above has a

and many new PAM Amplifiers will
be sent upon receipt of 10 cents in

primary which matches the output
impedance of any of our PAM ampli-

stamps

cover

postage.

When

writing ask for Bulletin No. PE5.

Factories:

Office:

Canton, Mass.

to

MANUFACTURERS SINCE 1882

Canton and

Watertown, Mass.

PROJECTION
Television

-

Sound and

Light Projection

-

ALL MUSICAL INSTRUMENTS

Theatrical Engineering

IN

ONE

(Page Eighteen)

By John Dunsheath

PRACTICAL PROBLEMS ENCOUNTERED IN TALKING
PICTURE-SOUND PROJECTION
(Page Twenty)

By

J.

Eldon Peek

Applicant Audit Bureau of Circulations^

Sold only by subscription
$2.00 per year

THE JOURNAL OF THE SOUND AND LIGHT PROJECTION INDUSTRIES

Perfect Acoustics
IMCO

inherent

has the following
characteristics of good Acoustic insulation:
1.

2.
3.

Acoustic

Flexfelt

Uniformly high sound absorption qualities for all
audible wave lengths.
Uniformly low sound transmission properties.
Absolutely fireproof, it will not burn not merely

are obtained
in talking picture labaratories
that are equipped with

—

"fire retarding."
4.

Low

5. It

GIMCO

heat conductivity.

does not deteriorate.
Acoustic Flexfelt

Rock Wool

is

made from Rock Wool.

The

fabricated between metal netting and covered
with fireproof muslin of any color. It is applied quickly,
is

in large, convenient slabs.

GIMCO

Acoustic Flexfelt has proven itself invaluable as
a sound proof lining for the walls and ceilings of theatres,
talking picture laboratories, hospitals, office buildings, etc.
Consultation with our engineers
Write for catalogue.

is

invited.

ACOUSTIC
FLEXFELT
&

General Insulating

Mfg. Co.

Alexandria, Indiana
New York

General Insulating & Mfg. Co., 370 Lexington Ave.
California Representative: K. P. Carmien, Hollywood, California
Office:

Representatives
C. W. Poe Co.
Cleveland, Ohio

Walter L. Schaeffer
Chicago,

111.

L.

Mundet
St.

&

Soils. Inc.

Louis, Mo.

E. T. Kelly
Houston, Teias

:

N. Merion

Denver Fire Clay Co.

Detroit, Mich.

Denver, Colo.

San

Jones Bros.
Francisco, Calif.

B. J. Schneider
Indianapolis. Ind.
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Improve Your Sound
Your sound rendition is appreciated by your patrons and
your profits mount in proportion to the good quality of your
sound pictures.

ITa
Handsomely

finished

IS

now

universally recognized that a reproducing unit having

diaphragm will more faithfully respond to the
entire audible range than any other reproducing method. Sound
Pictures demand the very best equipment to keep your audiences
satisfied and bring them back for the "next show."

and

thoroughly dependable
over a wide frequency

small, light

range.

The Fox Electro-Dynamic Unit
The FOX Unit employs the lightest, most responsive diaphragm on the market. Has the exclusive feature of the
"Diaphragm Cartridge" which permits quick and easy replacement of parts without loss of time. Carry "Diaphragm
Cartridges" instead of spare units and save money.
Sketch shows
Representatives wanted in every part of the country.
able territory still open.

Some

lo-

cation of parts
"Diaphragm
of

valu-

Cartridge."

We

also

manufacture complete sound on films and disc equipWrite us to-day.
ment for sound pictures.

FOX ELECTRIC & MFG.
3120 Monroe

Dept.
Street,

2.

Inner pole ring.
Voice coil.

3.

Special

1.

CO.

4.

K

Toledo, Ohio

diaphragm
Horn mounting.

7.

5.

Palate plate.

8.

6.

Assembling ring.

9.

Outer pole piece.
Assembling screws.
Inner pole piece.

A NEW

GENERAL RADIO CATALOG
is

just off the press.

complete line of

In

it is

electrical

described the

measuring

struments that the General Radio

in-

Company

manufactures for the communications en-

SOUND TECHNICIANS
PUBLIC ADDRESS MEN
RADIO SERVICE MEN

gineering and allied industries. If you are

an engineer and have not received a copy,

-

ask us for Catalog F-P.

Be

sure to use your

abridged copy of the new
is being prepared for your
special use and will be off the press
within a few weeks. If you are now
receiving the General Radio Experimenter you will be sent a copy as

business letterhead and mention your posi-

ready. If you are not,
write for your copy today.

spective users of laboratory apparatus.

An

catalog

soon as

it is

tion,

because distribution

is strictly

to laboratories, engineers,

and other pro-

GENERAL RADIO COMPANY
CAMBRIDGE

A,

MASSACHUSETTS

limited
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EDITORIAL
August, 1930
INDEPENDENTS AND CHAINS
JULY 6, the New York Stock

ON

1

DONALD McNICOL,

change approved the listing of an ad156,710 no par common shares
and $750,500 additional convertible
debentures of Warner Brothers securities to< be
used mainly to purchase control of theatres heretofore operated as independents. Thus, the
building up of large theatre chains goes forward.
Inquiry as to why independent theatres cannot
pay dividends while the same theatres united in
a chain provide promise of reasonable return on
bond and stock investment, brings to light many
and various explanations.
One independent interviewed states that the
present cost of projector equipment, cost of good
and equipment service charges, when paid,
leave little for local license fees, property taxes,
rent, insurance, theatre upkeep and salaries.
This particular manager has the only theatre
in a town of 10,000 population, is permitted to
remain open on Sundays and has no competition
The reguin the way of other local amusements.
Also, he controls
lar scale is 35 cents per seat.
the theatre in the immediately adjoining town, of
15,000 population, which is not open on Sundays.
His property taxes have not been paid for the past
two years, which are piling up at 8 per cent per
films,

annum penalty.
With this situation confronting

the independent
theatre owner chain organizers have a fertile field
for promotion.
The main question that remains is: If the
present film charges, projector costs and service
charges are as low as they can be made, by what
profits

general

it

may

—

—

Beyond the

plainly commercial film in its posthe sponsored film.
If millions of
radio listeners plan their winter evenings' engagements months ahead in order to hear the Atwater
Kent concerts or the other high grade sponsored
radio programs is there any reason why people
would not pay the present relatively low average
theatre entrance charge to see "Disraeli" or "In
sibilities

is

Old Arizona" whether or not

it is "sponsored"
by the Pennsylvania Railroad or the Richfield Oil

Company?
The mass

of the people want 25 cent or 35
cent shows, but theatre owners and theatre managers must receive reasonable compensation for
their

work and reasonable

return

on invested

capital.

The need for inexpensive entertainment for the
masses; the willingness of large business enterprises to invest in good-will undertakings, the
spread of Tom Thumb golf courses, etc., may
well be regarded as elements worthy of consideration in the present situation in which the theatre
industry finds

itself.

where

PROJECTION ENGINEERING

Assuming that the actual case here discussed is
typical and that the conditions referred to are
lows

logical story having entertainment features.
Usually the majority of those who attend a
show are disposed to remain in their seats so long
as anything of interest is shown on the screen or
emanates from the loudspeakers. If industrial,
commercial or sponsored pictures are put on and
it is found these are intelligently produced;
sufficiently so to hold audience attention and interest,
there may be in this opportunity for that measure of income which might mean profit to thousands of small theatres.
a

Ex-

ditional

legerdemain can a new owner show
the present owner has none ?

Editor.

be that the editorial which
food for thought.

fol-

this contains

THE

Audit Bureau of Circulations, Chiunder date of July 14, 1930,
mailed out to all members of the Bureau,
copies of the following important announcement
"The business publication Projection Engineering, of New York, made application for
membership under date of June 7, 1930.
cago,

:

REVENUE FROM COMMERCIAL OR
FROM SPONSORED FILMS

THE

Richfield Oil Company evidently is
Announceto get the big idea.
ment is made that that company will rent
theatres throughtout the country during
the period following the last performance at
night, for the showing of a picture which may be
recognized as "industrial," although the production is of a high order of entertainment value.
The first film put out is entitled "Service Wins
Again" produced by a cast including four wellThe picture presents
established film celebrities.

the

first

"An inspection of their records indicates that
they will be adequate for an audit at the time
of the regular visit of an auditor.
"The application will now go to the Board of
Pending the vote of the Board and
Directors.
qualification to full membership through the release of a Publisher's Statement or Audit Report,
publication is privileged to use the phrase 'Applicant for Membership in the Audit Bureau of
"
Circulations.'

!

Page
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Complete
Instruction in

SOUND MOTION
PICTURES
RCA INSTITUTES
Announces
You Need

Complete instruction in sound motion picture installation

.

.

.

mainte-

RCA

study under the direction of
.

.

.

and are trained by

This

perts.

is

RCA

ex-

.

.

.

The Right Equipment
Weston has designed a compact, portable instrument known as Model 547. This test set is made
to help the projectionist keep an accurate check
on the electrical parts of his Sound Apparatus.

What Weston Model 547

the most thoroughly

equipped sound motion picture
school

Western Electric and

RCA

individual connections.

RCA

The Weston Model

How Weston Model

you not only

the finest equipment but the most

547 Helps You

"C

tests.

every phase of sound motion picture

Authorities

You need

and maintenance.

!

547 indicates the condition of your
tubes. It measures line voltages, heater voltages "A",
"B" and
battery voltages, resistance (from 100 to
100,000 ohms), condensers (from .5 to 10. Microfarads),
trickle chargers, and low and high resistance continuity

thorough and practical training in

installation

is

This equipment consists of three instruments mounted in
a durable Bakelite case with a removable cover. The
instruments are connected through a system of switches
and binding posts so arranged that every required
measurement is automatically and quickly obtained on the
proper instrument scale without the necessity of making

Photophone used throughout.
Institutes offers

Equipment

Apparatus.

nance and repair.

You

This Testing

As the Projectionist who is responsible for the
quality of sound reproduction in your theatre,
you must have the proper equipment to check
the tubes, amplifiers and circuits of the Sound

it

to

do your job

on Sound Projection agree you need good,
accurate, dependable electrical measuring instruments to
maintain and keep your Sound Apparatus working
efficiently.
They, as well as engineers, laboratories and
colleges accept Weston Instruments as the world's highest
manufacture and
of
fine
design,
precise
standards
dependable service.
Write for complete instructions as
can use Model 547 for servicing

hoic you
Sound Ap-

to

paratus.

RCA INSTITUTES,
A

Inc.

Division of Radio Corporation of America

75 Varick

St.

New York
Weston Electrical Instrument Corporation
608 Frelinghuysen Ave.

Newark, N.

J.
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^Silver-Marshall

This ultra-modern factory at Chicago, one of the largest

tube apparatus

— (over 100,000

sq.

ft.)

—

is

in

the middle west devoted exclusively to
entirely by Silver-Marshall, Inc.

Silver-Marshall Ideas May Clear
Sound Quality
The house with the best sound
is not always the most expensively wired house.

Many a theatre where the sound
goes over biggest with the customers nowadays is one where
correct but little-known electrical
principles have been ingeniously
applied as for example in the

—

manner of connection

of

speakers

to the amplifier.

engineers
Silver- Marsha
masters of speaker location
1 1

are

and

Up Your

wiring— for not only are

SilverMarshall auditorium speakers preeminent in their fidelity of repro-

duction, but Silver-Marshall audio
transformers of all types have
been leaders in quality since 1925.
Extremely interesting, both from

the economy and performance
standpoints, are some of the
recent practical discoveries of our
installation engineers.

Why

not

write and get, without cost or obligation, the benefit of their years
of

experience

New

Tell

Silver-Marshall Auditorium Speakers
These new speakers are the result of a determination on
the part of Silver-Marshall engineers to provide a speaker
actually capable of delivering to your patrons the most
perfecttone fidelity that modern amplifiers can preserve.
They are built by pioneer speaker designers to reproduce the most delicate coloratura soprano, or the
thunder of artillery in warfare, as faithfully as they do
ordinary dialogue.
The newSilver-Marshallauditorium speakers are available at extremely moderate cost, to fill the requirements
of any theatre, no matter what its size and shape, no matter what
type of amplifier is used. The proper selection, location, and method
of installation of speakers is an important part of the service offered by
Silver-Marshall sound engineers.

vacuum

occupied

in

sound problems?

Us This About Your House

Silver-Marshall engineers will cheerfully make recommendations for your theatre without charge. They must
know the following:
1.

Length, width, and seating capacity of house.

Amount and type

of absorbent material ("felt,"
drapes, carpets, type of seat upholstery).
2.

If house
3.
4.

is

already wired, following should be stated also:

Make and type
Make and type

of amplifier used.
of speakers

now

in

use.

Does amplifier operate directly into voice-coil circuit of speaker
(or is a speaker input transformer used)?
such as: "Boomy"? "Barrel-like"?
6. Faults of present reproduction
"Nasal"? "Sharp"? "Tinny"?
5.

—

Write us now — see suggestions ubove — ut right
Kindlg address the Chief Sound Engineer

SILVER-MARSHALL, Inc., ©459 W.65th Street, Chicago, IJ. S. A.

PKCW BCMPl G
1
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Recording Sound on Disc
By

THE

development of commercial

talking pictures first assumed a
practical form from the experiments which started at the
Brooklyn Vitaphone Studios in 1925.
At that time, the only method of recording suitable for this work was the
disc method, long employed in phonograph recording. The availability of
this thoroughly developed method of
recording contributed largely to the
rapid progress made in the new art.
Naturally, in the application of disc
recording to talking pictures, many

new problems have been encountered;
but all such problems have been solved
as they have arisen.
The important features of any
method of recording are quality of reproduction, uniform and reliable per-

formance,
and adaptability to a
rapidly changing art.
In all these
respects disc recording compares well
with other methods.
The recording of sound on disc involves processes entirely common to
other systems of recording, except for
the actual conversion of electrical
energy into some form of permanent
record and the steps immediately following up to the point where the
record is employed to re-establish
electrical energy.
Since those processes common to other systems of recording have already been described
in some detail, this discussion will be
confined to the processes peculiar to
wax recording and their analogy to
certain processes in film recording.
The material used .in the actual making of a disc record may be called the
wax negative stock corresponding to
the negative film employed in the film
recording process. The wax negative
consists of a soft wax blank in the
form of a very thick disc which has a
consistency and appearance much like
beeswax.
Its surface must first be
Digest
t Technical
lecture-demonstration

Fundamentals

of

paper
before

Col.

Nugent H. Slaughter*

prepared, not by sensitizing, as in the
case of film, but by a smoothing process known as wax shaving, which
makes the wax negative receptive to
mechanical, rather than light, impressions.

The shaving

plished

on

of

machines

wax

is

such

accomas

are

A

illustrated in Fig. 1.
closer view is
shown in Fig. 2 in which a wax may

be

seen

rotating

under

the

cutting

knife, while a suction tube

draws away

the shavings so produced.

This entire

machine must be

set up with great
precision so that it will be free from

vibration and so that the carriage
which supports the knife and moves it
across the wax will perform in a very
uniform manner. Most important of
all is the cutting knife itself which is
ground from selected sapphire, the
only material which has proven satisfactory for this exacting service. The
grinding is done with the finest of
diamond dust and is carried out with
the greatest of skill and care to obtain
a cutting edge more than a half-inch
long which will be so perfect that it
will leave the wax with a mirror-like
finish.
In the illustration (Fig. 2)
the difference between the smooth
outer portion of the wax, which has already been finished, and the rougher
central portion is discernible.

Occasionally one of these spinning
will break because of some internal defect, and fly off the turntable
of the wax shaving machine with
For
serious results for the operator.
this reason the hinged guard, which
may be seen in the illustration, has
been provided.
In spite of the great precision required in wax shaving, the cost of wax
"negative stock" is very much less
than the corresponding cost of film
negative stocks, the saving amounting
to many thousands of dollars annually
for a studio of moderate size.
In the recording of a disc record one
of these wax negatives is placed on
the turntable of a disc recording
machine, as may be seen in Fig. 3.
This turntable is driven through a
system of gears enclosed in the large
gear pot shown directly beneath the
turntable by means of a motor which
is at all times synchronous with the
motor used on the stage to drive the
camera so that the proper relative
speeds of the wax and film required
for synchronism will be maintained.
The record speed is 33% r.p.m. which
corresponds to 90 feet per minute
traveled by the film in the photography or projection of sound pictures.
The large gear pot contains an oil

waxes

based upon
School
in

Sound Recording and Re-

production conducted by the Academy of
Motion Picture Arts and Sciences, Holly-

wood, California.
*

for

Chief engineer in charge of recording

Warner Bros. Vitaphone productions.

Fig. 1.

Corner of a wax shaving room.
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magnetic field between the pole
and around it are placed the two
speech coils through which are passed

where the black portion represents a
cross-section of an original wax and
hence the white portion may be taken

the amplified electric currents from
the stage. These currents cause either
end of the armature to be poled alternately north and south magnetically
in accordnace with the speech current,
and the resulting magnetic forces cause
the armature to rotate or oscillate
about its axis, thus moving the stylus

to represent the

this

pieces,

from side to side.
At the conclusion of a scene or take
we have in the wavy grooves, which
are

illustrated

in

which corresponds

Fig.

2.

Wax

shaving

machine

in

operation.

damping

arrangement
designed
to
eliminate any small speed variations
of the turntable which might otherwise be introduced by the motor and
gears so that the speech or music recorded will be entirely free from
flutter.

An

electrical

recorder rests lightly

on the surface of the soft wax, as seen
at the right in Fig. 4, and by means of
a sapphire cutting jewel or stylus cuts
a shallow groove in the wax as it
rotates.
The depth of this groove is
controlled by a sapphire advance ball
which may be adjusted by the thumb
screw at the right of the recorder.

Fig.

something

5,

to the latent

image

on a piece of film which has been exposed in the film recording machine.
There is, however, one important
difference in the fact that the wax
record may be immediately used, if
we so desire, to reproduce the sounds
which were recorded on it. This procedure, known as making a playback,
usually results in sufficient damage to
the wax so that it would be unsuited
For
for use as a final reproduction.
this reason an extra wax is usually recorded where a playback is required.
These playbacks from soft wax records
are frequently of great value, not
primarily as a check on the recording
but rather as a check on the per-

As the record rotates the recorder as
a whole is slowly drawn from the
inner part of the record toward the
outer edge so that the groove has the
familiar spiral form. The rate of advance of this spiral may be set at any
one of three different speeds by means
of the gears seen at the upper right
of Fig. 3.
The speed chosen will depend upon the character, particularly
the loudness of the sound being recorded. At the beinning of each record
a much wider-spaced spiral is used to
separate the start of the first groove
from the body of the recording so that
the operator in the theatre will have
no difficulty in setting the needle of
the reproducer exactly on the starting
point.
This special spiral groove,
which lasts for about one turn of the
record, is accomplished by a cam
which engages for this first turn only.

Actual Record
As the record proceeds the speech or
music sounds on the stage set up an
electric current in the system which
is essentially an electrical copy of the
sound, and this current is applied to
the electrical recorder, causing the
stylus to move from side to side so
that the groove which is cut in the wax
will
have the characteristic wavy

appearance

means

shown

in

Fig.

5.

The

accomplishing this side to
side
motion is illustrated by the
diagrammatic view of the recorder in
Fig. 6.
A strong magnetic field is set
of

up across the pole pieces by
the magnetic field coil.
The

means of
diamond

shaped armature to which is rigidly
connected the cutting stylus stands in

Fig.

3.

Wax

recording

machine,

showing drive mechanism.

formance

which

has

been

recorded.

Many

directors rely to a large extent
on playbacks, while others take little
Although their true
interest in them.

value in aiding production cannot be
accurately estimated at present, playbacks will certainly find a place of
much importance in the ultimate
scheme.
Having completed the recording of a
scene which the director has approved
after hearing one wax played back,
the other wax record or records go
through additional processes which
correspond generally with the film deAfter suitvelopment and printing.
able preparation, the wax record is
immersed in an electroplating bath by
means of which a heavy layer of
copper is deposited on the surface of
the soft wax.
This copper layer or
shell, when separated from the wax,
an exact copy of the
constitutes
original recording, except that it is
negative in character, bearing ridges
where the original record bore grooves.
This difference is illustrated in Fig. 7,

copper shell which has
been obtained from the original.
This shell is called a matrix, or
sometimes a master negative, and is
used to make a few of the familiar
black pressings or finished records. In
the case of original recordings these
records may be used for re-recording,
whether preliminary or final, and in
the case of final recording they are
used in testing the quality of the recording and of the production. For
studio uses, therefore, the additional
processes corresponding to the printing
and developing of a positive film are
not necessary, a fact which results in
further savings of many thousands of
dollars annually.

For the theatre use, however, where
thousands of finished records are required, the risk of damaging the
original matrix is sufficiently great to
justify two additional steps in the
process.
The matrix is electroplated
to derive one or more metal records,

sometimes known as mother records,
which are in all respects similar to a
except that they are
metal instead of the
familiar black compound. These metal
records then become the new source
from which are derived by electroplating
as
many metal negatives,
known as stampers, as may be required for use in producing the
finished records.
Fortunately, these
electroplating
processes,
unlike the
corresponding sound film processes,
have been highly developed by years
of experience and may be performed
with negligible loss of quality.
The making of records of the
"dailies" for studio use involves the
use of the original copper matrix as
a "stamper."
This matrix is placed
in a steel die in the record press
record

finished

composed

shown

in

of

Fig.

8.

Record

stock

is

on an adjacent steam table
until it becomes
quite soft.
This
stock is then rolled into a plastic ball
and placed on the stamper or matrix,
which is heated by steam in the dies
to much the same temperature as the
steam table. The press is then closed,
and by means of a hydraulic pressure
of more than a ton per square inch
heated

the record material is pressed into the
minute sound grooves of the matrix.
Cold water is then turned into the
dies, and after a short interval the

Fig. 4.

Wax

recorder in operation.

—
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opened and the record is
is
separated from the matrix. It is then
ready for use.
The same operation is repeated as
many times as required to provide the
desired number of copies. Both in cost
and time required the making of these
records is very small compared with
sound-on-film records.

the 4,000 cycle wave becomes .00001
or about ten millionths of an
inch.
It is because of these small
amplitudes that the microscope seen
at the left of Fig. 4 becomes a useful
accessory to a wax recording machine,
affording a ready means of determining
the character and general level of the
record.

press

inch,

The Reproducer
In order to re-create sound from a
finished record in the theatre, some
form of reproducer must be provided
which can first convert the wavy
groove on the record into electric currents which will be essentially the
same in form as those set up by the
microphone on the stage. For this
purpose a device similar to a recorder,
but equipped with a needle instead of
a cutting stylus, would serve.
The
type of reproducer ordinarily used in
the theatre is illustrated in Fig. 9,
and though different in physical form,
it is the same in principle.
The most
important difference lies in the provision of a permanent magnet to produce the flux across the armature instead of the electromagnetic field coil
used in the recorder. This results in
a very desirable simplification of the
theatre equipment.

Electrical Characteristics

The

quency
Fig. 6.

Sectional view of an electrical recorder.

heaviest waves on
the greatest
tendency for two adjacent grooves to
cut into each other, occurs at the lower
frequencies.
Some idea of the precision with
which this stylus of the recorder must
operate may be gained from a consideration of this frequency characterthat

obvious
the

istic

the

wax and

therefore

5.

Enlarged

view of a wax

record.

The

faithfulness with
up by the reproducer will simulate the recorded
current will depend principally upon
the electrical characteristics of the
recorder and the reproducer. Fig. 10
indicates that the recorder operates
with uniform efficiency over a band of
frequencies extending upward to 5,000
cycles, which is about the upper cut-off
frequency used in the theatre.
At
the low-frequency end the recorder
efficiency droops in a manner which
helps to avoid over-cutting of the wax
and at the same time partially compensates for the tendency of the stage
and theatre acoustics to over-emphasize the very low frequencies.
The reason for a consideration of overcutting of the lower frequencies is not
apparent from the curve of Fig. 10,
unless it is remembered that the recorder is a constant velocity device
and that the curve is plotted in terms
of relative velocity.
This means that
for a given input voltage to the speech
coils of the recorder, the amplitude of
the wave on the wax at a frequency
of 200 cycles will be twice as much as
the amplitude for 400 cycles, and five
times as much as the amplitude for
1,000 cycles, etc. Since it also happens
that the energy of speech lies principally in the lower frequencies, it is

degree

of

which the current

set

characteristic

of

wax

and some of the dimensions

end

results.

An

additional,

but smaller, downward trend toward
the high-frequency end results from a
mechanical effect which is analogous
transfer loss.
film
This effect
to
results from the relation between the
finite size of the needle point, which
must be used in practice, and the
length of the waves in the groove representing the higher frequencies, as
a result of which the needle tends to
bridge over the high-frequency modula-

in-

of
92 is
pitch
Since a
normally employed, the center to center
spacing of the grooves on a wax
record is about .011 inch. The width
of the groove itself is about .006 inch,
so that about .005 inch is available
for lateral motion of the stylus half
of this amount to either side of the
mean position. Since the maximum
amplitudes occur at the lower freconstant
of
the
because
quencies
velocity characteristic of the recorder

volved.

—

Fig.

overall

recording must take account also of
the electrical characteristics of the
reproducer. The curve of an average
reproducer is shown in Fig. 11. When
combined with the characteristics of
the recorder, shown in Fig. 10, a
gradual droop toward the high-fre-

(above 200 cycles) the amplitudes of
the higher frequencies will be exceedingly small. Assuming a full cut wax
having roughly equal levels of a

Fig.

Magnified cross-section of
grooves in wax record.

7.

on the wax just as the finite
width of the slit used in the film reproducing equipment tends to integrate
over the higher frequencies with consequent loss of volume.
The combination of the recorder and
reproducer characteristics with this
tions

variety of frequencies present the 200
cycle amplitude will be about .002 inch

latter effect represents only that por-

to either side of the mean. The 1,000
cycle amplitude will be about .0004

istic

and 4.000
inch, 2,000 cycles .0002,
cycles about .0001 inch. Assume then

reproducing processes. It does not include such important effects as the
acoustics of the stage, the characteristics of the microphone, the amplifiers
and the horns and the acoustics of
the theatre. Any attempt to compensate for the recording characteristic
alone would be worthless.
On the
other hand, the characteristics of the
recording system as a whole may be
readily adjusted to produce the most
pleasing final result in the theatre.
To the low cost of wax negative
stock and the needed "prints" or
finished records for studio work may
be added the important advantage of
Playing the
simplicity of handling.
records in the studio involves devices

that the volume drops about 20 dbs.
uncommon range in talking

a not
picture

—and

work

the

amplitude

of

tion of the overall frequency character-

of sound pictures which is contributed by the actual recording and

which

almost

everyone

understands

sufficiently to operate intelligently,
Fig. 8.

Record press, showing

fin-

ished record just removed from
the dies, and record stock heating on the steam table.

which

and

duplicated
readily
can
be
throughout the studio to whatever extent is desired. For many purposes a
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pnonograph, modified only as to turntable speed, is sufficient.
In actual recording on the wax disc,
practically everything that might affect
quality is disclosed during the recording period or immediately afterward
by visual inspection of the wax. This
is well demonstrated by the fact that
much less than one per cent of the
records which are processed prove unsatisfactory from a recording standpoint.

Recording Under

Difficulties

The disc recording machine has
usually been regarded as a stay-athome machine, resting comfortably on
a vibrationless foundation with carefully controlled temperature, dust-free
air and other highly special conditions.
This is certainly the opposite to a
desert location setup with temperatures well above a hundred degrees,
and a truck body as the home of the

machine.
Many records have been
made on location under such conditions, with results not distinguishable
from studio records. This is a good

example of adaptability of

disc

re-

cording to special conditions.

The cutting of talking pictures represents the most difficult problem encountered in the use of disc records.
Special equipment has been provided
for cutters, and the use of this equipment has enabled the cutters to work
in a very satisfactory manner.
Composite records are made of each reel
at various stages of the cutting, which
makes the picture and records suitable for any projection room.
In these so-called pre-dupe records
opportunity is afforded to approximate
the final product in such matters as
adding sound

effects,

and modifying

the loudness, thereby giving a better

basis for criticism than

if the original
records were used without any such
desired changes.

After the cutting of a picture has
been completed, the records corresponding to each reel are re-recorded

from

individual
"dailies"
of
the
dialogue,
songs
or
other
This process involves extremely accurate timing of each individual record so that it corresponds
with the action of the picture film. It
involves the correction of any unwanted variations in loudness of
different records, and also occasional
intended variation of loudness to
correspond with the picture.
Sound
effects of appropriate nature are added,
together with music, for certain scenes.
At times the sound on the final record
will be a composite of three or more
individual records, all properly timed
and balanced for relative loudness.
The timing is all controlled automatically from predetermined cues.
original
material.

Speed Imperative
In production work, speed is allimportant. At times, delays of even a
few seconds seem important, hence it
is necessary that recording operations
involve nothing that will hold up
shooting.
Experience shows that recording on disc machines meets this
requirement in an entirely satisfactory

manner.
true that disc recording calls
for the use of things which have
not heretofore invaded motion-picture
studios, but a wax shaving machine or
a record press should not be nearly
so offensive as a microphone.
The
former devices are behind the scenes,
working so effectively that their
presence is never suspected, while the
It is

~\:::
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frequency Characteristic of a Typical Reproducer

microphone

is

still

regarded with a

certain degree of suspicion.
As illustrating the efficiency with
which the wax negative is developed
and printed, records are made available on an overnight basis in any
quantity which the various studio
needs require.
In emergencies the
records can be processed in three hours
after being recorded. Additional records

can be obtained on a few minutes'
notice if required in a hurry. In this
respect, the disc record keeps pace
with the ordinary schedule of develop-

ment of the picture film.
Good quality of reproduction is essential, and this quality must be consistently obtained for successful work.
Disc records can be duplicated without
limit as to number, and each record
will be just the same as all others.
The disc record has, to a high degree,
the very essential element of consistency; that is, the quality of recordings from day to day is not
affected appreciably by the recording
medium. The quality of reproduction
can be intentionally varied over a wide
range of electrical circuit changes, and
thereby many defects arising from inefficient pick-up
of sounds can be

partly eliminated.
While this is true
of any method of recording, the consistent quality of disc recording makes
easy such corrections.
Surface noise is usually determined
by undesired sounds on the recording

1

.50

Fig. 9. Electromagnetic reproducer.

10000

stages,

chiefly

camera

noise.

Where

only the wanted sounds are recorded,
the surface noise is largely negligible.
From the viewpoint of production
efficiency, the disc record has the merit
of being ready to go at all times on a
moment's notice with breakdowns or
failures very rare. It has become well
adapted to studio use, and imposes no
restrictions on the cast, the director or
the cutter that are not fundamental to
the art of recording.
Its
present
efficiency is only another example of
adapting a well established art to a
new field of endeavor.
The talking picture art is new, and
so is the technique of recording as
applied to picture work.
As the art
progresses, it may be expected that
disc recording will make further contributions to its progress.

:
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r honograph
IVlotor
By Ralph
spite of the small size

operation
INobtrusivephonograph
electric

P. Glover *

TESTS OF PHONOGRAPH

and un-

of the usual

motor,

it

MOTOR

PERFORMANCE
ARE IMPORTANT

has

common with

the
larger motors found in industrial applications.
It must furnish a definite

a great deal in

maximum

mechanical power output
which is determined by the unbalanced
weight of the head and tone arm, coefficient of friction between the needle
and groove, size of record and speed.
It must have nearly perfect speed
regulation from zero to maximum
power output to insure constancy of
pitch throughout the entire travel of
the tone arm. It must run true in its
bearings and rotate the turntable in
reproduc-

a single plane if pleasing
tion is to be obtained.

Thorough

tests of

upon to supply hundreds of horsepower, the maximum required of the
phonograph motor will seldom exceed
0.0002 horsepower.

watts, or

Mechanical Output of Motor
The familiar Prony brake, approsize, serves very
of determining the
mechanical output of the motor. Fig.

priately

reduced in

means

well as a

employing
such a brake. In this particular case,
the brake drum was of hickory approximately 1% inches in diameter and the
effective length of the brake arm was
The shoe assembly was
7 inches.
hinged together at the rear and pressure on the drum was regulated by
means of a small bolt and thumbscrew,
spring - cushioned
insure
to
smooth operation. Fig. 2 is an exploded view of the brake parts. The
horizontal force on the brake arm was
translated into the vertical by means
of a simple shaft and pulley arrangement and was measured on a small
eight-ounce spring balance. The horsepower output is given by the familiar
expression

2tDFN

h.p.=
where

D

in feet,

erted
2.

An exploded view
Prony brake parts.

and verifying the

of

the

There

Watts output

= 0.739 D F N + 10"

3

(3)

where as before, D is in inches, F in
ounces and N in r. p. m. The average

is little

of

;

The Crosley Radio Corporation.

Fig. 3.

Li,

Wiring diagrams for phonograph motor tests.

mechanical load due to the pickup

is

of the order of 0.1 watt.

The speed may be determined with
good accuracy by counting the number
of revolutions of the turntable in a
given time interval. This becomes a
tedious operation if the speed has to
be measured a number of times during a test run.
A stroboscope provides a method which is capable of
great accuracy and ease of accomplishment.
For 60-cycle illumination,
the actual speed at which the disc will
appear stationary is given by

the length of the brake arm
the force in pounds exdistance D, and N is tne

N

is

r. p. m.
If D is in inches
and F in ounces, the expression becomes

speed in

h. p.

OO004:

is

F

at

suitability

difference between the
testing
phonograph
motors and that which applies to
larger industrial machines
the difference lies almost entirely in the
magnitudes of the quantities involved.
Where the larger motor may be called
»

(1)

33,000

:

of the
products for his own particular applications. The purchaser, however, will
more than likely confine his attention
to those characteristics which directly
affect the quality of reproduction and
reliability of operation.

technique

It is usually difficult to visualize
such small powers as 0.0002 h.p. For
that reason, the power output of the
motor is perhaps better expressed in

1 illustrates a typical setup

phonograph motor

performance are a necessary part of
The
manufacturing
development.
motor designer is not only interested
in
the
speed
and power output
characteristics, but looks to such items
as efficiency and power factor for
clues which lead to improved performance and lowered costs. On the
other hand, the large purchaser of
phonograph motors is also interested
in phonograph motor tests as a means
of comparing competitive apparatus

Fig.

1 esting

= 0.99 D F N

s

= Number

4)

than this speed, the disc, will appear
rotate forward or backward at a
rate which is the difference between

to

X

10"

(2)

1

Fig. 1.

dark segments

If the turntable is revolving at other

%.
Apparatus

7200
of light or

-«*

"'!

!

.'til

for

phonograph
motor

V

.1

testing.

1

ggjjf^

.
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TWee

r

actor

5

for the disc and N D is the apparent
rotating speed of the disc.
The apparent rotating speed of the
stroboscope disc may be found by
measuring the apparent time interval
for one particular segment to pass
through 90 degrees. Then

Percent

-

o

g

Power Input- Watts

Efficiency- Percent

1
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5,.
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J)

7
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/

*

/
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l\»_

Fig.

4.

Typical

phonograph motor

characteristic curves.

the actual speed of the turntable and
the synchronous speed for the disc. Or

N = N, ± Nd
(5)
where N is the actual speed of the
turntable, N is the synchronous speed
s

An

or keeping
the receiving radio visor in step
with the transmitter, has hereserious
a
constituted
tofore
In purely
radio television problem.
local work, simple synchronization has
by employing synobtained
been
chronous motors at both transmitting
and receiving ends, operating on a
common a-c. power system. For the

remote radiovisor, however, it has been
necessary to employ manual speed conwhich is troublesome and untrol,
certain.

solution

1

r.

p.

m.

(6)

of

the

where t is the apparent time in
minutes required for one segment to
pass through 90 degrees.
A celluloid drawing triangle or some
framing device,
other
transparent
fixed to the motorboard, is very useful
An accurate
for this measurement.
stop-watch should be used to determine
Substituting (6)
the time interval.
in

synchronization

problem for the remote radiovisor now
appears in the form of the Jenkins

The present device may
be attached to the Model 100 radiovisor, or the No. 1 home radiovisor
kit, holes being provided in the front
bracket of each assembly for just this
purpose.
synchronizer.

If the power input, line current and
impressed voltage are measured, the
efficiency and power factor may be
simply calculated in the usual manner.
An arrangement such as shown in Fig.
3 will be found convenient.

(5):

Fig. 4 illustrates typical characteris-

N = N s±

i-

(7)

t

positive sign should be used when
the stroboscope disc is apparently re-

The

of a phonograph motor obtained
by the methods discussed in this paper.
There is much to be learned from
tics

such studies.

contained in a cast aluminum case,
with all parts enclosed.
The Jenkins synchronizer permits
perfect synchronizing of pictures in
and beyond the common a-c. power
system, without depending on manual
which
synchronization
has
never
proven very satisfactory.
The synchronizer serves to speed up
or retard the motor ever so slightly
during each cycle, thereby acting as
an electrical governor.

though intended primarily for the
standard 48-line, 15-pictures-per-second
signals, other rotors may be obtained
for synchronizing with other signals
and scanning speeds, just as the scanning disc and driving rotor of the
radiovisor may be changed.
The scanning frequency component
is
filtered
out from the composite
signal and fed to the windings of the
synchronizer. When the toothed wheel

The synchronizer is enclosed in a
neat aluminum case, and fits on the

chronous speed and during a particular
half cycle of the scanning frequency,
the tooth which is nearest to one of

shaft and front bracket of the exposed
type radiovisor.
The aluminum case
covers may be removed to mount and
inspect the simple mechanism.
Al-

the automatic synchronizer
a phonic motor, designed to operate
on the strong 720-cycle scanning frequency component present in the usual
Briefly,

is

48-line,

;

Automatic Synchronizer for
the Remote Radio visor

SYNCHRONIZATION,

A

=—
4

t

to

volving in the same direction as the
turntable the negative sign when the
disc revolves backward relative to the
turntable.
It should be noticed that
this method gives the average speed
over a small time interval.
Most
motors show some speed variation
above and below this average. The
stroboscope shows such variations by
an unevenness in the rate of advance
of the segments.
For best reproduction, deviation from the average speed
should be very slight.

15-pictures-per-second

is

rotating at the fixed syn-

the two poles of the field, will be
strongly attracted.
When the tooth
is directly opposite the pole, the a-c.
impulse will have fallen to a minimum
and the tooth will pass by unimpeded.
At any other speed the succeeding impulse will not occur at the right instant to attract the next pole so as to
maintain the wheel in motion. With
a very light disc, the synchronizer
alone would be sufficiently powerful
to maintain rotation once it had been

up to speed.
However, so
that the synchronizer may be supplied
with just a small additional amplifier
in the radiovision receiver, the usual
driving motor is employed to drive the
disc at a rate very near the synchronous speed, while the synchronizer exerts sufficient power to resist
any tendency on the part of the main
driving motor to deviate from synchronous speed.
brought

radio-

vision signals. The synchronizer comprises a toothed rotor placed over the
end of the radiovisor shaft, together
with an electromagnet or field furnished with 720-cycle energy provided
by an extra amplifier in the radiovision receiver.
The 720-cycle component is filtered out, amplified, and
served to the phonic motor field.
Meanwhile, the usual 60-cycle synchronous motor drives the radiovisor
scanning disc, with the synchronizer
to keep it in perfect step with the distant transmitter. The synchronizer is

or rotor

now becomes possible
synchronism
between
transmitter and receiver separated by
At any

to

The

automatic

synchronizer.

rate, it

maintain

a considerable distance, and operating
on distinctly separate power systems.
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The
A

Oscilloscope

Cathode-Ray Device for Indicating
Electric or Magnetic Variations at

High Frequencies

By

among the
FOREMOST
tages of the cathode-ray
graph

is its ability,

J.

advanoscillo-

by making use

of the small inertia of the cathode beam, to show exactly electric or
magnetic variations at high frequency.
Because of the large inertia of the
moving element, the vibrating mirror
type of oscillograph cannot be used
to study high-frequency oscillations.
The cathode-ray oscillograph as commonly employed, however, has had the
disadvantage that the curves do not
appear as linear functions of time as
is true with the vibrating mirror type
Furthermore, the apof oscillograph.
paratus has been complicated and expensive.
With these points in mind
Professor F. Bedell and II. Reich have
developed
an instrument using a
vibrating cathode-ray as a moving element and so arranged that the curves

appear in rectangular coordinates with
time as the abscissa.

made by

In the form

shown

R. C. Burt,

1, the apparatus is portconnected to the circuit under
test as easily as a voltmeter or a
wattmeter, and is no more difficult to
operate than an ordinary radio set.
Primarily intended for visual observation, it has been given the name

in Fig.

able, is

"Oscilloscope."

G.

Kuhn

It

the purpose in this article to

is

show the value of this instrument in
its present form as a tool for the

Fig. 1.
Bedell

Oscilloscope

developed

by

and Reich at Cornell University.

investigation of engineering problems
in radio

and sound.

A

cathode-ray oscillograph tube consists of an "electron gun" for produc-

beam

ing a

means

of fast

moving

of deflecting that

electrons, a

beam

either

or magnetically, and a
means of observing or recording the
motion of the beam.
A well-known
form of cathode-ray oscillograph tube
is shown in Fig. 2.
In this tube is
mounted an electron gun which sends
a beam of electrons between two pairs
electrically

of plates

fluorescent

and thence
material

a screen of
which gives a
to

bright spot whenever it is bombarded
The pairs of
by the cathode-ray.
plates between which the beam is
passed are mounted at right angles
and when a difference of potential is
applied between either pair the spot
on the screen is caused to move in

one or two perpendicular directions.

The beam may also be deflected by a
field from a coil of wire
mounted outside the tube, but for most
purposes it is more convenient to use
the plates mounted inside the tube.
As the tube is ordinarily used, a
magnetic

potential of 300 to 400 volts is applied
between the anode and the cathode.

Principle of Operation

The

operation of the
quite simple. A gas
discharge tube has the property that
principle

neon oscillator

of

is

when

subjected to an increasing voltage no current will flow until a certain
critical

"ignition" voltage is reached.

Current then continues to flow until
another critical "ignition" voltage is
reached.
Current then continues to
flow until a definite lower "extinction"
reached.
As shown in the
a thermionic valve
"T" is used as a convenient resistance
through which the condenser "C" is
charged by the battery "B."
When
the voltage across the condenser builds
up to the ignition voltage of the particular neon tube used, it is discharged

voltage

is

circuit

diagram

through this tube.
the tube ceases

Discharge through

when

the voltage at the

condenser terminals falls to the extinction voltage of the neon tube.

The voltage across
gradually increases as

condenser

the
is

shown on

The anode current

is of the order of
one milliampere.
The sensitivity of
the tube is about one millimeter deflection of the spot on the screen per

applied between the
the anode potential
being 300 volts. The sensitivity varies
somewhat with the anode potential
used in operating the tube, sensitivity
decreasing with increase in anode
volt

potential

deflecting

plates,

l-IEOti

tube

/-" *>
l

\

7~

potential.

In order that the curves of waveform
of the unknown appear as if plotted
in rectangular coordinates, the spot
must be made to move in the direction

Fig. 2.

Key:

V Viewing screen.
PO Upper deflecting

NO Lower
A Anode.

plates.
deflecting plates.

S Shield.
C Cathode.

E Stream

output
of electrons.

-Mil'l'l'l'l'l

ii

of the time axis at a uniform rate of
speed.
Also, in order that one may
see the waveform, the spot must retrace the same path a number of times
To produce this linear
per second.
time-axis for the oscilloscope, a special
form of the "neon- oscillator" is used.
Fig. 3

shows the wiring diagram and
waveform of this type of

oscillator.

the

diagram of waveform, until the ignition voltage is reached. At this point
the voltage immediately drops to the
extinction voltage, and then the cycle

TlM£
Fig. 3.

Neon

oscillator circuit dia-

gram, and waveform.

:
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repeated.

The frequency can be

con-

trolled by changing the capacity of the
condenser or the plate-to-fllament resistance of the thermionic valve, which

controlled
perature.
is

by

the

filament

tem-

This saw-toothed wave is impressed
on one pair of plates in the cathoderay tube. If the eye were quick enough,
the observer would see the spot move
across the face of the tube from left
to right at a constant velocity during
the time the output of the oscillator is
following the slant portion of the
cycle.
When the peak of the cycle is
reached the spot immediately drops
back to the zero position and then the
cycle is repeated.
In the use of the instrument the unknown voltage to be observed is applied across the other pair of the plates
of the oscillograph tube, thus causing

the spot to move in a vertical direction,
i. e., at right angles to the time axis.
When the neon oscillator is adjusted
so that the frequency of the unknown
voltage is an integral multiple of the
neon oscillator frequency, the waveform of the unknown appears on the
screen as a stationary figure.
Of
course the unknown must be a recurrent phenomenon to produce a stationary figure.
transient cannot be
studied in this way unless it is regularly recurrent.

A

If the frequency of the unknown is
not an integral multiple of the neon
frequency, the wave figure on the
screen will appear to move either to
the left or to the right. For purposes
of study and photography the wave
figure on the screen must remain sta-

Fig. 9. The two curves shown here
are a comparison of the ripple
voltage from two "B" eliminators.

The curve

of large amplitude is
well-known commercial
and the other
curve which practically forms a
zero line is from a "B" eliminator
such as Is usually recommended

from

"B"

a

eliminator

for

home assembly.

frequencies as low as 10 cycles per
second up to frequencies of 100,000
cycles per second.

While the oscilloscope was intended
principally for visual observation, per-

manent record may be obtained by
tracing the figure, or by photographing with an ordinary camera or by
holding a piece of sensitive paper
against the face of the oscillograph
tube.
Figs. 4, 5, 6, 7 and 9 were
taken with a camera, and Fig. 8 was
taken directly on bromide paper. Pictures taken with a camera have better
definition than those taken directly,
but for ordinary use the latter are
sufficiently good and are much more
convenient.

The accompanying

illustrations

show

the use of the instrument in various
types of problems found in radio and
sound work. These can only indicate
the possibilities of the instrument as a

measuring

tool.

A
ACOUSTIC CONDENSER PATENTS
Announcement

of additional acoustic
granted to P. E.
Edelman of Chicago, 111., by the U. S.
Patent Office include the following new

condenser patents
Fig. 5. 50,000 cycle

modulated wave.

The lower curve shows the wave in
detail, the time axis being drawn
out for the purpose.

Fig. S. The upper curve shows the
waveform of the note, B flat, as

played on a clarinet and the lower
curve shows the note, G, as played
on a violin.
These curves were
made using a condenser microphone In conjunction with the
oscilloscope.

tionary, at least for the time.

Ordi-

nary manual adjustment of the neon
oscillator would be very tedious and
For this
not altogether satisfactory.
reason the inventors have incorporated
in the instrument a stabilizing circuit
arranged to take an almost inappreciable amount of power from the unknown and use it to hold the neon
frequency in step with the unknown
frequency. This adds much to the ease
of adjustment and extends the usefulness of the instrument.

Wide Range
Fig. 6. 50,000 cycle modulated wave
rectified with a 201-A tube using
45 volts on the plate and 4.5 volts
negative on the grid.

of Frequencies

Although the instrument has been
designed to cover only the audio range,
it is easily used for measurement of

patents
No. 1,759,809, May 20, 1930, acoustic condenser, No. 1,759,810, May 20,
1930, condenser reproducer, No. 1,759,811, May 20, 1930 push-pull condenser
speaker, No. 1,767,657, June 24, 1930,
capacity reproducer,
No. 1,767,658,
June 24, 1930, acoustic condenser.
Several of the corresponding patents
have also issued in foreign countries.
The patents are assigned to E. Banning, trustee, of Chicago, 111.

A
WILL THINK OF THESE
THINGS THAT HAVE NOT YET
BEEN DONE?

WHO

Albert S. Hewson, of Vitaphone.
"In spite of the wonders accomplished in the past four years, I believe
that the next four years will be almost as remunerative of technical

Says

:

improvements."
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Synchronized

Sound Motion
By
science of producing sound
motion pictures is so new that
most people are confused by
the different terms used in dis-

cussing it. They are especially puzzled
by such words as "synchronized,"
In
"dialogue-sequence," and the like.
"sound
the name
the first place,
motion picture" is the general term,
and refers to any motion picture that
However,
is accompanied by sound.
sound pictures can be divided into
synchronized productions and true
talking pictures.
In the talking picture, or "talkie" as it is popularly
called, the actual speech of the actors
is heard, together with all the natural
sounds that should be in the picture,
and any music or singing that was
present at the time the picture was
made. A synchronized picture, on the
other hand, is a production in which
no words were spoken during the
"shooting" of the scenes although the
picture is accompanied by suitable
music, usually especially written for
the production.
This is termed the
"accompaniment," or "musical score."
"Sound effects," such as screams, shots,
the breaking of dishes, thunder and
lightning,
and other appropriate
sounds, are also added to synchronized
pictures.
The fact that a picture has
sound effects and music does not mean
that it is necessarily a synchronized
production, however all dialogue pictures, or talkies, also naturally have
sound and music in addition to the
"titles" the actors speak.
"Titles," it
may be explained, is the name for the
lines spoken by the actors.

with or without sound effects, proved
A synchronized
to be the solution.
while it did not entirely
picture,
satisfy the public's

nevertheless
seller

All Talkies

demand

for silent pictures had fallen
and the call for sound pictures had
become correspondingly enormous, it
off

was only natural that the producers
looked around for some means whereby
they might make use of these pictures
without having to re-take them, in
whole

or

Sound

in

part.

Technician,
Corporation.
*

Synchronization,
Universal

Pictures

than a
added

for talkies,
better

to be a
silent picture.

Sound

Rehearsals Important

;

;

demand

proved

effects
at the proper points
With
helped to heighten the effect.
many pictures that were especially
good, certain sequences that had outstanding emotional qualities! were reThese talking setaken as talkies.
quences, in an otherwise silent synchronized picture, came to be called
"dialogue sequences." Let us see now,
briefly, how the shooting of a talking
picture compares with the synchronizing of a picture that would otherwise
be silent.

;

In the future, undoubtedly every big
motion-picture production will be "alldialogue."
The explanation of why
there are so many synchronized pictures now in circulation is that the
producers had a lot of finished, or
nearly finished, silent pictures on hand
when the talkies first became popular.
These many productions represented a
vast outlay of money and, since the

Charles Felstead*

HERE IS A FIRST HAND
ACCOUNT OF THE OPERATING DETAILS OF
MAKING SOUND PICTURES

THE

.

Pictures

In making a talking picture, careful
and thorough rehearsals are necessary,
as the director cannot give instructions to the players during the shooting of a scene. After the actors have
gone through several very exacting rehearsals, and have thoroughly mastered
their lines and actions, the director
If
gives his approval to the scene.
the quality and volume of the sound
have been satisfactory, the monitor
man, in his little glass-enclosed, soundproof room high up on the wall of the
sound stage, also approves of the
scene through a loudspeaker mounted
on the stage.
This loudspeaker is
connected to a small public-address
system and microphone in the monitor
room. The action is then ready to begin. The microphone man on the stage
now calls for an "interlock." In a
moment, several colored lights shine
in a small signal box.
The call for
"silence" rings through the stage. The
actors are in their positions and
everyone is quiet and ready.
The
camera
is
cranking
silently
but
steadily
in
the
tiny
sound-proof
camera house. Then a red bull's eye
signal flashes on
the "mike" man
calls out, "We're running," and the
action begins. The director can guide
his players only by colored signal
lights hidden behind parts of the set.
;

Usually he merely watches them closely

and does not make any attempt to interfere. When the action and dialogue
are complete, the director calls, "Cut,"

and the motors are shut

man

off.

The

his approval of the scene, or calls for a "retake." If the director also is pleased,
rehearsal on the next scene is begun.
That is the regular procedure in making a dialogue picture.

monitor

then

signifies

Adding Sound
The synchronizing of a picture that
has already been completed as a silent
picture is a very different matter. An
orchestra

anywhere from ten

of

to

generally used for synchronizing. A small, sound-proof moving picture projection booth, which is
built in the wall of the stage just
below the monitor room, is used for
projecting the film during the synchronization. A screen is fastened to
the wall of the stage just opposite the
The orchestra is
projection booth.
seated facing the projection booth, so
that the leader can look over the heads
Not
of the musicians at the screen.
far from the orchestra leader, the men
who handle the sound effects stand
facing the screen with all of their
dozens of sound producing devices laid
out before them on a large table. One
of the reels of the picture to be synchronized is run off two or three
times; and the sound effects men and
the orchestra rehearse their parts, in
order that they will keep in perfect
step with the picture and come in with
the right music and sounds at the
proper places.
fifty pieces is

One microphone is placed beside the
sound effects men and several other
microphones are located at different
points near the orchestra.
It is the
duty of the monitor man to "mix" the
sounds from these different microphones, so that a perfect blending of
the sound effects and the different

musical

instruments

will

be

accom-

plished.
If there should be a part in the silent
picture where a woman screams, a girl
who can scream both piercingly and

placed near another
her duty to scream
at just the right instant, and for the
precise length of time that the woman
whose picture appears on the screen
originally screamed.
It is surprising
to know that usually quite a large
number of girls have to be tried out
before one who can put real fear into
her screams is found.

effectively

microphone.

is

It is
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All

Ready

of

When

everything

ready, the call

is

Utter silence
for "interlock" is given.
reigns, until the lighting of the red
bull's eye gives the signal to comThis is to indicate that the
mence.
motors are up to full speed. The momachine that
projection
tor-driven

throws the picture on the screen
kept in perfect synchronism with

is

a

similarly motor-driven recording machine in a room a hundred feet away,
which records the mixed and amplified
music and sounds as light and dark
bands on the edge of a strip of standard motion-picture film. Later, this
"sound track" will be printed on the
edge of the film that carries the pictures.

the orchestra directs the play
and he brings the music to a
Each
close when the reel is ended.
reel must be rehearsed and synchronized
separately.
There are cases
where five-reel pictures have been
synchronized in as little as three hours,
although usually a longer time is
taken.
Animated cartoons lend themselves very readily to synchronization,
er

In this form,

it

will be ready

for the special projection machines in
those theatres that are equipped for
sound projection.

Musical Effects
As the picture unfolds on the screen
the orchestra leader follows its action
with the music.
In emotional parts
the orchestra plays softly. During exciting scenes the music roars and
crashes.
When a man is shot in the
picture, when a Ford is cranked, or
when someone falls down stairs, the

sound effects men manipulate their
equipment to produce the proper
sounds. A camera man and a regular
director are not necessary for the
synchronization of pictures. The lead-

of

music

;

and their laugh-producing effect is
thereby enormously heightened. Synchronized pictures are a blessing to
small theatres that cannot afford to
hire large orchestras, or that do not
have pipe organs.

Sound Libraries
Many

studios

what they

call

are

now making up

"sound

libraries."

In

these sound libraries are collected and
stored films that record all sorts of
sounds.
The hissing of a snake, the
roar of an aeroplane, the beating of
surf on the shore, these and a thousand other sounds are recorded and
saved against the time when they will
be needed. Battle sounds, the hooting
of an owl, the sound of running water,
and the crackling of fire, are all included in the stock of this sound library. The same thing has been done
for years with the silent motion picture
"stock scenes," they call them.
For these stock scenes, fire, and battles,
and racing autos are photographed, and the film put away against
the time when it will be required. This
;

much valuable
when he must have some scene
is difficult to obtain, such as when

often saves the director

time
that

a snow storm scene is needed in the
middle of a hot summer. The sound
library is especially valuable in the
making up of synchronized pictures.

Two

Negatives

Made

present time, two negatives
are made of most pictures, one silent
and one with sound, so that theatres
not yet equipped for sound projection
will be able to obtain the regular size
silent pictures. Due to the space taken
up by the sound track, sound pictures
are not as large as silent pictures. The
better theatres throughout this country
and foreign countries are being equipThe inped as rapidly as possible.
stallation companies are working large
crews of men day and night in an
effort to keep up with the demand. It
is safe to predict that within a year or
two every motion-picture theatre in
the United States will be equipped
with sound projection equipment.
Something like four thousand theatres
have thus far been equipped with sound
reproducing apparatus in the United
States alone, and thousands more are
clamoring for equipment. Sound equipment is also becoming very popular in
foreign countries.
This constitutes a
vast and as yet almost undeveloped
field for the sale of sound motion pictures and the attendant apparatus.
At. the

Hospitals Find Movies

Increasingly Useful

AS

a result of a survey recently
conducted by, Hospital Management Magazine, it was esthat
tablished
motion pictures are being used in increasing
degree in the hospitals of the United
States.

a few of the uses
attention during the
making of the survey, together with a
brief discussion of these and various
further applications.

Following

which came

are

A standardization
graphic practice would

of

make

cinematoavailable

phenomena for discussion material
physicians,

at

surgeons,
This material could
specialists, etc.
be duplicated at little cost for use in
institutions and by practitioners all
over the world. The splendid obstetrical films by Dr. Joseph K. DeLee,
Chicago Lying-in Hospital, are examples of such use, as are the "talkies"
made at the Truesdale Sanatorium,
Fall River, Mass., and the "talkies"
on standardization of electrosurgery by
Dr. Nelson H. Lowry, Chicago.
of

Education of Nurses

to

Interchange of Important Data

meetings

From the standpoint of hospital administration, the moving picture made
by the Albany Hospital, Albany, N. Y.,
to show the operation of a Bacon plan,
or central service institution, is one of
the most recent examples of such use
of the film.

A

adequate teaching films
immeasurably to standardized technique and uniformity of
series of

will contribute

student nurses.
Dr.
Itohdenburg, Lenox Hill
Hospital, New York, has prepared
"Preparing
three films of this type
Specimens for Hospital Laboratory
"Bacteriology
Training
for
Use,"
Nurses," "The Use of the Microscope
in the Hospital."
The American College of Surgeons some time ago announced the production of a two-reel
film on "Hospital Standardization," by
Dr. M. T. MacEachren, director of
instruction

George

for

L.

:

hospital activities.

Hahnemann Medical College and
Hospital, Philadelphia, the Medical
School of the University of Illinois,
St.
Joseph's Hospital, Chicago, and

Illinois Central Hospital, Chicago, are

few of the institutions that are
making practical use of teaching films,
just a

It is reported that practically ail leading medical and dental schools now
use motion pictures extensively in their
work, although in many instances this
is due to the initiative of individual
Incidentally, hospitals are
teachers.
the most obvious source of material
for these films, and hospital and medical organizations well might set defi-

nite standards for such films and encourage their production and use on
Hospital
the widest possible scale.
supply and pharmaceutical houses also

are making use of films for the instruction of physicians in the latest
technique, these pictures being distributed without charge to hospitals
and physicians generally.

Extension and Prevention

Work

Fires of the Body Are
Fed," a moving picture with certain
portions containing animated drawings, has been in demand for several
years among hospitals on National
Hospital Day and for special occasions

"How

the

—

—
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when

This

public gatherings are held.

an excellent type of public health instruction film.
There are a number
of similar films distributed under the

UNKNOWN SOUND

is

auspices of various public health assoanti-tuberculosis and
cancer organizations, dental groups,
etc, "Ambulance Call" of Flower Hospital,
New York, the pictures distributed by the New York State Health
Department, by the Division of Health
Education of Los Angeles, by the Canadian Child Welfare Association, etc.,
are other examples of this type of
film.
Another outstanding example of
the same type of film use was the work
of Dr. Herman Goodman in connection
with venereal disease work in the TJ.
ciations,

S.

clinics,

Army.

Entertainment

for

Convalescents

and Personnel

An increasing number of hospitals
are making use of carefully selected
pictures for the entertainment of convalescents.
James Whitcomb Riley
Children's Hospital, Indianapolis Connecticut Tuberculosis Sanitarium, and
Beaver County Crippled Children's
Home are institutions using pictures
for patients' entertainment.
The recent perfection of the 16 mm. talkie
ties up in this field with the efforts of
the National Association for Music in
Hospitals.
In connection with the use of moving pictures for the entertainment of
patients the investigators who made
the survey emphasize a similar use in
connection with personnel.
"No new
residence for nurses" they state, "is
considered up to the minute these days
unless provision is made for the showing of motion pictures, and the educational recreational departments of a
school are not considered complete unless a motion-picture camera and projector is included in the equipment."
Probably one of the most important
reasons for the growing use of moving picture films by hospitals, according to the report, is the availability of
16 mm. projectors and film that absolutely overcome fire hazards and yet
give pictures of theatre - quality
;

brilliance.

A number

of hospital administrators
who have used "movies" assert that
the moving picture has come into the
hospital to stay, and that it is growing
in- importance day by day.

In the survey conducted by Hospital

Management Magazine, that journal
was assisted materially by the Bell
and Howell Company, Chicago.

PROJECTION ADVISORY COUNCIL
The Council has as its objective the
advancement of projection and the motion-picture industry.
There are in

hand

at all times various practical ac-

tivities, such as seeking to procure
properly designed projection rooms,
provide good working conditions, minimize the use of obsolete and defective
equipment, standardize safety laws.
There is also continuous effort to promote good-will and understanding.

WHATEVER

is

most commonplace

usually contrives to keep

its se-

circumstance of human
so ubiquitous or continual, it is probable, as is sound. Before the days of Great White Ways
night brought rest to the sense of
vision.
Taste and smell never were
used more than intermittently. Ears,
however, never rest. A soundless spot
is unknown on earth, even when phycrets best.

No

environment

is

laboratories try to build rooms
into which no sounds can penetrate,
for no one has yet succeeded in keeping out of such structures every tiniest
trace of the world's universal noise.
Yet, in spite of this universality, the
laws of sound are less well known,
New York scientists and engineers
have been learning these last few days,
sical

than are, for example, the laws which
summarize the operation of sucn relatively rare and unimportant articles
as X-rays or radium.

The meeting

of the Acoustical SocieAmerica, held recently at the
Westinghouse Lighting Institute in
Grand Central Palace, brought together some four hundred specialists
in the science of sound.
Chiefly, they
agreed upon what they did not know.
There are still grave uncertainties, it
appeared, about how the loudness of
sounds is to be measured about the
precise ways in which sounds fuse,
combine or interfere to produce what
ty

of

;

the majority of

mankind agrees

to De

good music or bad; about the exact
manner in which machines like automobiles go about it to emit the cacophonous noises to which city people are
coming to object so strenuously. Even
the

mechanism

inside

the

human

which produces the familiar but seldom analyzed sounds of speech turns
out to possess some newly discovered
secrets where all essentials were believed to be understood. At the Acoustical Society's meetings there were
prominent not merely physicists but
optical
experts
concerned with the newest branches of
the science of sounds in the talking
motion pictures, representatives of a
dozen or so other sciences, most notably, perhaps, the psychologists who
are investigating very actively just
now the effects of sounds, especially
of noise, on the human mind.
As
Health Commissioner Wynne pointed
out in welcoming the society to New
York, it is only by the mutual friction
and combination of these varied viewpoints that the still unknown secrets
of sound can be made clear to make
the continual vibration of the earth's
air a still more useful servant in
speech and music, still less of an annoyance in the "sound out of place"
that we call noise. The Tribune, New
York.
physiologists,

;

SOUND PICTURE SLANG
ENVIABLY

movie men
pictures
western
"horse opera."
With gentlemanly
ideals always uppermost, they dubbed
the actor seeking undue prominence a
called

detached,

their

"lens-louse."

And now about

the sound-picture
there gathers the special language of the adept for his trade and
the devotee for his art.
The sound
also,

expert,

when he

travels in highbrow

himself an "acoustician."
On the set, however, he is known,
without loss of self-respect, by somewhat less complimentary terms. The
sound-picture
fraternity
have
developed a special vocabulary, brief as
a ballet-skirt and no less expressive,
for the complex ideas of their technique. Here are a few phrases, culled
from various sources.
circles, styles

Apple

—amplifier

tube
.BMmp—sound-proof hood over camera.
Also known as bungalow and

baby booth.
Cans headset sometimes used by the
mixer operator
Dubbing re-recording of sound by
electrical methods
Freeh frequency (of alternation)

—

—

—
—surfaces for
sets
Oobo —light shield

Flats

to

lens

construction

of

protect camera

—arc lights for illuminating
Inkies — incandescent lamps
In Sink—in synchronism
Mike—the Great Joss of the talkies
otherwise, the microphone
Pan Stock—panchromatic film
Pec—photoelectric
Props —stage properties and the men
who handle them
Rushes—prints of the previous day's
Hards
sets

cell

shooting, processed in a hurry for
review.
Also called dailies

—film developing solution
—undesired sounds
String—light valve ribbon
Soup
Stew

When

something often done before

must be done again right away, a
wealthy noun and a gutty verb supplant the lengthy latinisms of leisure.
Thus, at the shout "Lock 'em up!"
camera men are consigned to their
soundproof booths.
Orders for the
steps in synchronizing cameras and
recorders are: "Interlock" or "sink
'em."
In a moment the word comes
back "Sunk!"
Final pleas to the
actors for "quiet" then "Turn 'em
over." The return "Red light" means
that cameras and recorders are up to
speed.
Action begins, to end with
the director's shout "cut" at the close
of the scene.

—

Bell

Laboratories

Record
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All
Musical Instruments
In One
By John Dunsheath

THERE
tween

is a formal difference bemusical instruments and
reproducers
of
sound.
The
phonograph, radio, and talking
pictures are ail reproducers and are
distinguished from musical instruments
which originate musical values.
Sound is a sensation produced by
waves of air beating upon the organs

Sound waves originate in
a vibrating body, and in musical instruments the object is to control the manof hearing.

ner

of vibration of this vibrating
body so as to obtain any desired

sound. Ordinary musical instruments
are limited in the range of tone quality
or timbre obtainable from them. They
are also limited in the range of pitch

and volume of sound delivered. An
ideal musical instrument is one which
is not limited in these respects.

The musical instrument described
herein attempts to approximate this
ideal.
It makes use of the same principles which are making possible the
talking pictures

Music

and

radio.

vs.

Noise

Musical sounds exhibit periodicity
when analyzed and this fact distinguishes them from noises. Regardless
of how complicated a sound waveform

THIS
SCRIBED
IN

MENT

ARTICLE IS DEA NEW DEVELOP-

THE PRODUCTION
OF MUSICAL SOUNDS
IN

may

be, if the pressure is a periodic
function of the time it will be musical.
Tone quality is determined by the kind
of waveform and the pitch by the frequency of its occurrence. In ordinary
musical instruments the pitch is usually
easily controlled, but timbre of tone
quality can only be controlled to a
very limited degree for a given instrument.
This new musical instrument
may be made to give tones similar to
those of a horn, clarinet, violin, oboe,
human voice, etc. or any arbitrary
sounds which no known musical instru;

ment

can deliver.
The instrument
keyboard similar to those of

utilizes a

quality of tone may be
changed by turning a dial.
Representations of sound vibrations
are impressed photographically on a
glass disc.
Only one complete waveform or period of vibration is depicted
for each note since it suffices to characterize a tone.
This disc is called the
pianos.

The

Another glass disc con"tone-disc."
tains photographic impressions of a
large number of slits arranged in concentric order. The ratio of vibration
of successive half-tones in the eventempered scale is as the twelfth root
The number and
of two is to one.
orientation of the slits is worked out

to comply with this fact. This "pitchdisc" rotates continuously and intercepts the light that shines through it

and sweeps it across predetermined
sound quality representations on the
"tone-disc." The light strikes a phototranslates light
electric cell which
values

into

corresponding

electrical

An

amplifier raises the level
of the small currents to any value deFinally a loudspeaker transsired.
lates the amplified electrical vibrations
The keyboard controls
into sound.
values.

electromagnetic shutters which open
any passage so that light can strike
the desired sections of the discs. Any
number of notes may be operated at
the

same

time.

Moving

Slit

and Stationary

Transparency
The action of the instrument may be
compared to that of the talking pictures.

Instead of a stationary light

and moving photographic transparencies, there is employed moving slits
and stationary transparencies. In this
manner it is possible to obtain a whole
tone by representing one single wave,
making it possible to have a great
number of tones represented in a small
space. By shifting from one set of

Fig. 1. Left:

Arnold Lesti, inventor.

Right:

Leo O. Tiedemann, Assistant.

curves to another it is possible to obThe sound
tain variations of timbre.
representations or "curves" are placed
in the disc arbitrarily and may not
necessarily correspond to known musical instruments; these latter tones
may be included, however. With this
instrument hitherto unknown tones may

:

—

:
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Ideal waveforms, which
no known musical instrument can deliver may be placed on the tone-disc.
Musical
sounds
may be literally

be produced.

created.

This new musical instrument can be
to substitute for expensive organs at an insignificant fraction of
their cost; or it may be constructed in
the portable form for orchestras. It
may be constructed at a very low cost
to be used in the average home in
connection with present radio sets. In
this way a musical instrument, far
superior to a piano and considerably
lower in cost, may be used with the
audio-frequency channel of radios so
that the present investment in radio
sets may be used to greater advantage.
This also applies to theatres already
equipped with amplifiers.
The action of the pitch-disc on the

made

Fig.

of

LOUD SPEAKER

any desired
pitch.
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whose equations are known the following integrals may be used to determine the harmonic series

.

Only odd sine terms are present in
the waves which decrease in amplitude
in inverse ratio to their frequencies.
The photoelectric cell, amplifier, and
loudspeaker do not appreciate all the
harmonics in the "ideal" curves, but
Howonly those within their range.
ever these are sufficient for all musical
purposes.
This promising, new invention has
recently been patented by Mr. Arnold

AUDIO FOUNDATION
I

were

Complicated arbitrary curves can always be analyzed graphically by the
harmonic analyzer. For simple curves

cot

3

Lesti.

tt

dtt
d

1

the direct current component

and would not be amplified

"^

Then

l

tone-disc

For

for light.

cot

sin 3

cot
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l

n

sin

^

+
cos n

77

•

_

4 /sin

t

It

if"
If (t)
J

=

follows

n=a
= + V (A
n=

INSTRUMENT ORIGINATING TONES
QUALITY. AND PITCH
DESIRED

Hence

tone-disc gives rise to arbitrary periodic
waves which may be resolved into harmonic constituents.
Mathematically,
Fourier's series gives the theoretical
basis of this analysis.
For our purpose this series may be represented as

f (t)

(

in-

to
tones

produce
of

-J.

Sche-

2.

matic

strument

is

is

-k

even

odd

urging the House of
Representatives to speed the enactment of the Dill bill, which would
make patents unenforceable when used
to violate the anti-trust laws, were
adopted at the first annual convention
of the Audio Research Foundation.
The Dill bill has been passed unanimously by the Senate and will now be
considered by the Patents Committee
of the House of Representatives. It is
the most important item of anti-monopoly legislation that has been considered by the present Congress.

The Foundation represents the independent talking movie and amplifier
industry. The following board of directors

was

reelected

:

C.

C.

Colby,

Canton, Mass., chairman
J. Mc Williams Stone, Chicago, secretary; A. C.
Kleckner, Racine, Wis., treasurer L.
G. Pacent, New York City, and H. E.
Capehart, Fort Wayne, Ind. Ernest R.
Reichmann is general counsel and Os;

;

Tone

Fig. 3.
patterns.

wald F. Schuette,
relations.

director

of public

FOREIGN SALES
Mr. O. N. Wilton, sales manager of
the Bell and Howell Company, states
that "inquiries in large numbers are
coming in from potential foreign
dealers as a result of foreign circulation of American publications."

Page 20

Projection Engineering, August, 1930

Problems
Encountered in TalkPractical

Relations

Between

Theatre Characteristics.

ing Picture-Sound

Observed

J.

Eldon Peek

Adjustment of Acoustical
problems generally arising

acoustics may be
found under one or all of the
in

theatre

following
classifications:
(1)
Excessive reverberation, or echo. (2)
Reflection interference, causing distor-

sound and often, dead
Improper or non-uniform

tion of original

areas.

(3)

distribution of sound, causing portions

the
volume.
of

To go

house

to

have

insufficient

into detail on these problems,

probably the most common one encountered is that of excessive reverberation or echo.
Conditions must be
such that one wave train must not be
thrown back to be heard a second or
even a third or more times while
another one is coming from the original source.
In order to effectively
prevent such an undesirable effect
some means must be used to absorb
this sound.
If the walls of the enclosure are good reflectors the sound
will travel back and forth in the enclosure many times before it is attenuated below audibility. The effect
is obvious.
The "old sound," which is
the reflected, will be heard at the
same time as a new wave is heard
and so on to the extent of several
The
being heard at the same time.
open air can be termed acoustically
perfect because it is an ideal absorber
This

*

teclmical

paper

entered

the
essay

in

prize
district
seventh
A.I.E.E.,
contest for 1930, at Columbus, Mo.,
honors and the capital prize.

won

first

observations made and data
taken by the author tohile engaged in correcting difficulties
encountered in the reproduction
of sound in talking-movie theatre installations.

EXC.

VERY
£ GOOD
t GOOD
< FAIR

reproduction properties of these
systems and their various parts
in such a way that the result to
the hearer is the same as though
he were listening to the actual
voice or music in an acoustically
good theatre. In every installation the primary error of the
overall system, even though the
electrical and acoustical systems
might individually seem to be
ideal, was failure to properly
balance each against the other.

In other words, a theatre acoustically suitable for stage produc-

tion

may

not be well suited for

sound reproduction from an amsystem.
The general problems occurring in the attempt to secure perfect talking-moving pictures can
be classed under four heads:
The adjustment of the
1.
acoustical
properties
the
of
plifier

building.
2. The control of the electrical
characteristics of the amplifying
and reproducing systems.
Obtaining a balance be8.
tween the acoustical properties
of the building and the electrical
characteristics of the amplifier.
1). Determination by ear of the
proper volume at which to operate the loudspeakers.
It is believed that certain of
the methods presented for the
proper adjustmnt of the four ele-

mentioned

able.

-

V

above

have

*r
^v

\

-

° POOR

|

curve in
(NATURAL VOICE)
1

s<
£<NXN

CURVE TS
(REPRODUCED VOICE)

"

hitherto
been overlooked and
that a number of others have not
had their importance to good
reproduction at all appreciated.
At all events the results obtained,
in the way of improvement of
reproduction in eleven theatres
have been exceedingly gratifying
and in some instances remark-

Time-constant for different
volumes of enclosures.

96,000 CU.FT.

PERFECT

VERY

The problem is in general one
of balancing throughout the electrical and acoustical systems the

ments

Fig. 1.

VOLUME OF BUILDING'

rHIS paper presents results of

Properties

THE

Satisfactory

Reproduction.

Projection*
By

Points to he

Obtaining

in

and

Projection

POOR

.8

1.6

2.4

3.2

4,0

4.8

5.6

TIME CONSTANT
Fig.

Effect of time-constant on
quality.

2.

It is generally known that
at least a small time constant is
necessary within buildings in order to
prevent the sound from being "dead"
or muffled.
The best value for this
time-constant to have is a variable

of sound.

upon volume

depending

of the enactual observations and
by results given by sound engineers
the best value of this time constant

By

closure.

has been determined for different vol-

umes of

enclosures.

in Table

I.

explained, a

word

They are given
Before Table

Fig. 1.

I is

will be given as to

how

this time constant was computed.
The volume of the enclosure is known
and by Table I of appendix A the
total number of absorption units can

Applying the formula of
be found.
P. E. Sabine
.0271 V(S.07

or

as

form

placed

in

a

— log,o8a)
more convenient

of nearly equal accuracy

T
we can

=

.05

V

get a very close approximation
time constant.
By increasing
the total number of absorption units,
both by adding absorbing material and
by filling the theatre with people, the
time constant can be varied over quite
a range. The best value for different
volumes of enclosures of this time constant is given in Table I, Fig. 1. An
example of the computation of the
time constant is given in appendix A.
to the

'
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Table

(Original TSatural

I

or

Voice

Music)

Volume

of

Time

enclosure
in cu. ft.

seconds

Below 6500
6,500
21,000
41,000
91,000
150,000

in

Not over

20,000
40,000
90,000
150,000
250,000
350,000

to
to
to

to
to

250,000 to

1.3
1.4
1.5

1.6
1.8
1.9
2.1

data was to obtain the opinions of
several persons as to the quality as the
time constant was varied over a conFig. 2 shows the
siderable range.
graphical representation of this data.
Curve III, Fig. 2, is that pertaining
to original sound and curve IV is that
of reproduced sound.

These curves have no mathematical
derivation and should not be taken as
absolutely accurate.
However, they
do allow one to note a relation be-

The

tween the two factors.
It

was found that when using

elec-

lower the time
constant the more natural and lifetrical reproduction the

As the
the talking and music.
time constant was lowered (by having
the theatre filled with people) the
screen took on a sort of three dimension effect of sound. In other words,
it
took on depth.
A voice coming
from someone back in the picture had
the effect of actually coming from that
position.
The conclusion drawn from
such a condition is that the recording
of the picture itself contains a definite
appreciable
time
constant
of
an
amount and must be added on to the
actual time constant present in the
theatre, The only purpose of any time
constant is to add brilliance to the
voice and music. If this can be done
in the recording laboratory it need not
There is a
be done in the theatre.
great advantage in having it done in
the recording process rather than in
the theatre.
Effects to go with the
different scenes can be worked in much
better.
Table II, Fig. 1, gives the
values of the time constant found
to be best for buildings of different
volumes when using talking pictures.
like

Table II (Reproduced Voice and
Music)

Volume

Time in

cu. ft.

seconds

Below 6500

I

to
to

to
to
to

20,000
40,000
90,000
150,000
250,000
350,000

Not over

.8

9
1.0
1.1

1.2
1.4
1.6

responding values of the time constant.
The difference can be attributed to
the time constant in the recording.
Curves I and II, Fig. 1, representing
these tables, show the variation of the
time constant against volume of enclosure.

can be seen from an examination

of these curves that the time constant
increases almost uniformly with the
increase of the volume of the enclosure.
In other words, the greater
enclosure the
the volume of the
greater can be the value of the time
constant.

In order to demonstrate what effect
the time constant has upon the quality
of the reproduction, data were secured
to give a direct connection between
the two.

into the idea

time constant within
It might seem, off
hand, that the universal cure for poor
acoustics would be to provide sufficient damping or absorbing power at
the boundaries of the enclosure to
eliminate standing waves and closely
approach the condition of open air.
Indeed for reproduced sound this condition would be the ideal but there
Some
are other factors to consider.
buildings are acoustically poor because
Wall surfaces vary in
of reflection.
structure from hard, glazed tile and
brick, which are nearly impervious
to sound waves, to coverings of light
and porous fabrics which transmit and
absorb incident sound waves very well.
of keeping the
certain limits.

is

most serious

in the dis-

For
wave from a

The only difference between Table
and Table II, Fig. 1, is the cor-

It

we have gone

plications.

Another widely used method of prereflection is by means of a

venting
baffle.

By

different

making

points

for

observations
reflection

at

distor-

and studying where the reflected
wave is coming from,
one can fairly accurately determine
where to place the baffles. Where the
reflection is coming from a large flat
tion

portions of the

surface,
the best procedure is to
cover the entire surface with absorbing

materials.

The most common sources

of

re-

flection interference are large,

curved
walls or ceiling surfaces. These have
a tendency to focus the sound at certain points. Often by carefully directing the sound from directional horns
the objectional reflection can be almost totally remedied.
By making
the horns of the speakers highly
directional, almost all of the objectional reflection from ceilings can be
eliminated.

An

illustration of this

was

encountered in a theatre in Cleveland,

Oklahoma, which had a flat tin ceiling.
It is good policy to carefully direct
the source of sound in every case as
dead spots, etc., are most generally
caused by this factor.
In many instances several speakers are used. The
author uses an exceptionally large
horn.
(Two horns usually cover the
entire screen area).
The top portion
of the horn is so angled to prevent the
sound wave from being directed
toward the ceiling.
The sides and
lower portion are shaped to throw the

sound waves nearly uniformly to the
audience.

tortion of the higher frequencies.

of

to

Reflection
So far

Reflection

enclosure

6,500
21,000
41,000
91,000
150,000
250,000

results

given are the general average of some
eleven experiments in different theatres, and show beyond a doubt a fairly
close approximation of the exact results. By using the data from these
curves one can see that for best results
in reproduction from talking pictures
the time constant should be kept low,
in fact, somewhat lower than is generally thought necessary.

and the original are in a state of flux,
which introduces further serious com-

The method

of securing this

example, if the reflected
wall should reach the listener's ear
while the direct wave was still reaching him there should be a very serious
distortion because of the time lag of
the reflected wave. The reflected wave
would be out of phase with the original, particularly in the higher frequency components, resulting in a
badly distorted sound to the listener.
Because the reflecting wall usually is
close at hand the time difference is
very small and the out-of-phase distortion is seriously effective only in
the upper frequency range.

The

best

method of preventing reflection is to
place what absorbing material is used
at such positions where reflection is
likely to take place.

The above mentioned distortion is
sometimes referred to as local wave
distortion. If the sound is a pure tone,
the maxima and minima of the standing waves will be in evidence if the
sound is complex, as is most always
the case, a considerable difference in
;

If the charquality will be noted.
acter of the sound changes as in music,
then the standing or reflected waves

The Amplifying and Reproducing
System
Because of the fact that all the asequipment employed in the
art of reproduction cannot very accurately be made to respond to the
entire range of audio frequencies uniformly there should be some means to
sociated

correct, if possible, these factors.

The

not always uniform.
It is difficult to match the electrical
characteristics of the input in such
a way that there is the same degree
of coupling efficiency throughout the
desirable audio-frequency range. Likewise, in the process of transforming
electrical energy to sound energy there
is quite a deviation from linear outrecording itself

is

put.
If in the amplifier,

therefore,

method can be employed

some

change
the overall characteristics of the amplifier so that when used in conduction with the associated equipment,
it will cause the net result secured to
be fairly uniform, a good solution will
be obtained. The method of doing this
will be described.
to

:
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proper

input

matching

and

speaker

characteristics can be compensated for
very nearly perfectly.

diagram of a master amusing this principle.

Fig. 6 is a
plifier

(1)
input.

FREQUENCY

Tapped transformer

(2) Amplifying
(3)
(4)

to

match

stage.

Amplifying tube.

watts energy).
(7) Push-pull output stage to match
input of speaker system.

FREQUENCY

This amplifier has been used by the
author and has proved beyond a doubt
to be the most satisfactory.
As will
be brought out later, it allows adjustments that are necessary which are
often partly

if

by the use of a special amplifier. (See
characteristics of amplifier Fig. 6.)

Obtaining a Balance Between the
Electrical Characteristics of the
Amplifier and the Acoustical
Properties of the Building

tube.

Tuned compensating

(5) Push-pull input transformer.
(to deliver 15
(6) Power stage

not entirely overlooked.

This balance can best be obtained

by adjusting the frequency characteristics of the amplifier and obtaining
the setting that best suits the major
portion of the audience.
It is extremely difficult, in fact almost impossible, to obtain data of sufficient
accuracy to set up curves showing the
relationship between intensity of sound
at different frequencies, time constant
of building, and resulting quality.
Tables have been compiled, however,
that may give the reader an idea of
the relationship that exists.

The Loudspeaker
Fig.

3.

Characteristics

of

audio

amplifier.

Analyzing the series resonating

we

cuit

quency

find that the
is

to

cir-

resonating fre-

=
l

2tvlc

to

= resonating

L = inductance
C = capacity in

frequency
in henrys

farads

The voltage drop across the inductance is nearly uniform down to the
resonating frequency. Below this frequency there
Curve A, Fig.

is
3,

a sudden cut off.
shows this character-

istic.

If a relatively large resistance is
to the circuit a curve as represented by B, Fig. 3 results.
Applying this principle to an audiofrequency amplifier a circuit as C, Fig.

added

3 will result.
Tube feeding the stage.
Ti
Plate voltage coupling
R!

=
resist=
ance.
C = Series resonating condenser.
audio-frequency
of
Li = Primary

transformer.

L

2

= Secondary

of

audio-frequency

transformer.

T
R

2
2

:

= Second coupling tube.
= D-C. resistance of transformer

primary winding.
By making C variable, the frequency
at which the circuit resonates can be
controlled. The resistances Ri and R 2
tend to flatten the resonating peak to
make it very little higher than the rest
of the curve as in Fig. 4.
These controls allow one to make
the stage take on a characteristic of
one extreme, as illustrated in Fig. 5,
E, or another extreme as at F, Fig. 5,
by merely changing the value of C,

once the best value of Ri has been
found. By looking at these curves it
can easily be seen that high frequencies can be made stronger in proportion to the rest by reducing the low
Also they can be attenuated
range.
by allowing the circuit to resonate at

low frequencies. Almost any condition
caused by non-linear recording, im-

Relative Amplitude of

By

looking at the characteristic
curves of a commercial electrodynamic
speaker (Fig. 7) unit when used with
a baffle, one can see how uneven the
response curve is throughout the frequency range. In the best types the
response is wide with respect to frequency but not very uniform.
There are resonance points all along
its range.
The long exponential horn
offers the most ideal method of coupWith
ling such a unit with the air.
any horn that is designed to radiate
properly over a wide range of frequencies from a source of uniform
strength at all frequencies, it can be
safely assumed that it will behave well
when driven by such vibrating
systems as are likely to be fitted to it.
The radiation damping provided by the
horn will usually be sufficiently great
to smooth out any moderate amount of
resonance in the driving system. Resonance to a certain degree in the
driving system may be used to advantage to improve the transmission at
low frequencies. The cut-off frequency
at the exponential horn depends upon
the cross sectional area of the mouth
If the low frequencies
of the horn.
are to be reproduced in full, it is
therefore necessary to have an exceptionally large area. With an area
of fifty to sixty square feet, the cutoff frequency is close to the extreme
low end of the frequency scale. This
makes an extremely large and bulky
horn, but if one is skilled in the construction of such a device, there is
Fig. 8 shows the side
little difficulty.
view of one of the horns.
The frequency response of such a
system is very uniform throughout the

n
l
^ ua Vt
^

Higher Frequencies

Time constant of building, high:
Normal
Poor
Reduced slightly
Fair
Reduced considerably.. Good
Reduced a great amount. Poor
Time constant of building, medium
Normal
Excellent
Reduced slightly
Good
Reduced considerably.. Poor
Time constant of building, low
Excellent
Slightly above normal
Excellent
Normal
Poor
Below normal
These tables when put in words
.

.

mean

this: if the time constant of
enclosure is high, better results
can be secured by reducing the high
frequencies.
If the time constant is
low, best results will be had if the
high frequencies are actually increased.
In every case, there is a balance between the two that will be the most
pleasing to the hearer.
To explain
why this is true would require a detailed explanation of reflection distortion, standing waves, characteristics of the human ear, etc.

the

The Proper Volume
The subject
at

which

pends

of

how much volume

equipment deupon the conditions in

to operate the

solely

the individual theatre in question. If
the electrical and acoustical difficulties
are totally corrected, the volume range
In other words,
will be quite wide.
the audience will not suffer materially
if the volume is lower than natural or
above natural volume. Of course, the
ideal condition would be to have it

scale when used with an efficient unit.
With the unit used by the author, the
is uniform from the extreme low end to above 6,000 cycles in
the upper range. The scale drops off
above this point until at about 7,500
to 8,000 it has been reduced considerThe response at the low freably.
quencies builds up gradually from
1,000 cycles to around 40 cycles ap-

reproduction

This increase in the
proximately.
lower frequencies is compensated for

FREQUENCY

Curve showing nearly
top frequency response.

Fig. 4.

flat-
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gun barrel type

1
1

if

/

Ul

fo
J000

50

10,000

FREQUENCY

O

II

^wvwvw—

o
o
o

III

4. Use upholstered seats if possible.
This will lower the time constant as
well as keep the regulation of the
time constant low. By this is meant
there will not be so great a variation
in the time constant between an empty
house and a full one.

o
EL2

—

o

l

w

5. Use several baffles on the side
walls to prevent reflection interference.

_i

Li

l

i

i

o
o
o

o
o

o
o
o
CO

i

O
o
o
in

i

6. Direct the sound properly by the
use of directional horns.

o
o
o
o"

FREQUENCY

-F-

loud to be heard throughout the theatre without listening effort
on the part of the audience.

sufficiently

a factor very often overlooked when studying the overall frequency characteristics of the system:

what

is

volumes have
ear will respond

given equal attention. Below this volume the effect will be such that the
high and low frequencies will have begun to be apparently attenuated.
Above this standard volume they begin to be strengthened more in proportion than is the middle group. This
is the natural characteristic of the
human ear. In other words, if the
volume is too low (provided the response is linear at standard volume)
the low and high frequencies are
greatly reduced. If above this standard volume, the other extreme is true.
The amplifier described is an ideal

method of partly correcting

this

It is safe to

List of Points to

Be Observed

Have

8.

the

floor of the building
front.
It was found

toward the

that better hearing conditions were
brought about when this slope was
rather steep. Especially was it noticeable with a full house.
9. Use carpets on the floor to keep
noises caused by scraping of feet and
walking from affecting the original
sound.
10. Keep all street, operating booth,
and machine noises as low as possible.
11. Use a silent ventilating system

one

used.
as nearly perfect a reproducing system as is available.

if

12.

is

Have

Appendix

A

Table

I

— (Appendix A)

Material

Absorption

T

1.00

25 to .034
015

Concrete
Brick set

in

= time required for the sound
to die

down

bility

(

—60

to below audi-

dbs. or nearly
times, down.)

1,000,000

025
01

Glass, single thickness...

Wood

of

enclosure

Herein
sorption

sheathing

terials

061
03
03
03
15 to .29
15

Carpets
Cretonne cloth
Curtains in heavy folds..
1 in. hairf elt
Oelotex, painted

.50 to 1.00

45
or unthick..
or un-

painted, 1% in.
Celotex, painted
painted, 13/16 in. thick.
Individual objects:

.70

.47

Audience, per person. 4.7 units
Church pews, per seat. .2 units
Wooden seats in auditorium, per seat.
.1 units
Upholstered seats, per
1.0 to 2.5 units

Example
ing the
stant:

of calculattime con-

balcony(concrete) .

Stage floor

Walls

a-coeff.

of absorption units
present in the theatre, considering one square foot of
air as unity.

Ceiling

.

(Celotex)

Linoleum in

.

..

aisles.

Stage curtains

Wooden

8,000 at

(wood).

(plaster)

.

....

seats

800 at
18,000 at
5,000 at
1,500 at
200 at
1,200 at

.015= 120
.03= 24
.03= 540
.47=2,350

.03= 45
.40= 80
.20= 240
3,399

Formula,

T

.05

V

a

(Concluded on page 26)

given a table for the ab-

coefficient

generally

of

different

found in

FRAME

ma-

theatres.

\

^^^\

7^A

„

HORN

Fig. 6. Wiring
of
a
master
amplifier.

Units

and

in

= number

is

.027

Wood, varnished
Cork tile
Linoleum

cubic feet,

a

Portland

cement
Marble

floor

V = volume

Obtaining Good Reproduction

etc

Main

a

T

window,

S'q. ft.

_-05V

where

coefficient

—as

seat

The formula for the time constant
as set up by P. E. Sabine is given.

in

To obtain good sound, observe the
following
1. Have a building of proper shape.
The types found to be the best are
the nearly square type and those which
are from two to four times longer than
Avoid the so-called
is their height.

absorption coefficient is meant the
of the absorbing power of the
unit area of that material compared to
a unit area of air surface.

Plaster

slope

a

ratio

and music. Often if this feature is
worked in properly the sound will be
given a three dimensional effect rather
than seeming to come from the flat
surface of the screen.
To obtain
this result, the time constant of the
building should be extremely low in
order that all the reverberation will
be in the stage portion.

of

By

Open space

diffi-

say that when in
doubt about volume it is advisable not
to have it too loud unless the time
constant of the building is very low.
culty.

commercial speaker.

effect so to give brilliance to the voice

effect will different

on how the listener's
to it? At one volume the ear will respond in such a manner that all portions of the frequency range will be

Characteristic curve

7.

Let the stage have a slight echo

7.

Fig. 5. Effect of control on response.

Here

Cover up any hollow places in the

3.

ceiling or side walls.

E

IO

Use some good sound absorbing

material on the ceiling.

1

E-

^\o

very long.
2.

1

I

the long, narrow type.

;

The building should be wide and high

^"^-^^ FRAME

Fig. 8.

^^^"^

Reproducer horn.

;
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Some

Fundamental Laws and
of Electricity and
Magnetism

of the

Effects

By John Dunsheath
the
SINCE
Ohm's law,

announcement

of
the year 1827,
there have been noticed, from
time to time, by scientists effects of the electric current and of
magnetism, which in several instances
have been regarded as of sufficient importance to warrant their generalization in the form of laws.
The purpose of this article is to explain, briefly, the more important of
these not generally understood laws
of electricity, including
Helmholtz's
law, Lenz's law, Boyle's law, Poynting's law, the Peltier effect, the Seebeck effect, Kirchoff's law, and Bosscha's law.
in

:

Helmholtz's

Law

was discovered

in the early days
that pulsatory
currents of either polarity, or currents
which alternate in polarity, do not
have a value strictly in accordance
with Ohm's law. Helmholtz, the great
German physicist, interpreted Ohm's
law in a form which takes into consideration the element of "time," and
It

of

research

electrical

from

evolved a formula which
gives the true current value in a circuit of any character at any given
instant after an e.m.f has been applied
this

.

to

is
rapidly withdrawn a momentary
current flows through the winding in
the reverse direction to that which
flowed when the magnet was inserted.
The more rapidly the magnet is inserted and withdrawn the stronger will
be the induced currents.
When the
magnet is inserted into the solenoid,
the resulting induced current is in a
direction which tends to magnetize the
moving core (the permanent magnet)
oppositely to that of its existing polarity.
This current, therefore, is an
inverse current, while the current induced by withdrawing the magnet is a
direct current, tending to pull the magnet back into the coil.

This law has a quite general application in electrical operations, and
the example given is but one illustration of its effects.

Boyle's

Law

While Boyle's law has

not, directly,

anything to do with electric circuits,
being more often encountered in works
dealing with pneumatics and gases
it is frequently referred
connection with high-frequency

nevertheless,
to

in

phenomena, and has especial
significance in those operations employing partial vacua.
electrical

of electric force and the lines of magnetic force, and the amount crossing
a unit of area of this plane per second
is equal to the product of the intensities of the two forces multiplied by
the sine of the angle between them
and divided by 12.5664."

This law has a very wide application in all problems relating to tele-

phony, telegraphy, and electric power
transmission.

The Seebeck

The

it.

Where

the interruptions in a directcurrent circuit, or the alternations in an
alternating-current circuit are less than
10 per second, a determination practically agreeing with Ohm's law is obtained but if the time element is reduced or the value of L (inductance)
increased, a point is soon reached
where the simpler law would not give
a true indication of the conditions obtaining in the circuit.

Effect

In the year 1822, Seebeck discovered
that "if bars of two metals (bismuth
and antimony) were soldered at their
ends and the junctions brought to different temperatures, an electric current flowed round the circuit, flowing
through the junction from bismuth to
antimony."
If the free ends of the
two metals are connected in circuit
with a sensitive galvanometer, it may
be observed that the strength of current is proportional to the difference
of temperature at the junction. Currents of electricity produced in this
manner are commonly called thermoelectric currents, and the force producing them is called thermoelectromotive-force.

Peltier Effect

In its essence this law states that
"the elasticity of the air is inversely
proportional to its volume, that being
inversely proportional to the pressure
upon the air, both heat and pressure
increasing the elasticity of a gas."

been stated in the following words:

Poyntings Law

tion of several metals, heat is absorbed
at some junctions, and emitted alr
others
the emission and absorption'

Peltier's discovery,

made

in 1834,

has

"If a current of electricity from a
primary battery, or other source of"
direct-current, be sent through a junc-

;

Lenz's

Law

In the year 1834, Lenz stated that
"in all cases of electromagnetic induction the induced currents have such a
direction that their reaction tends to
stop the motion which produces them."
To understand what is meant by this,
one has but to consider the case of a
solenoid into the core space of which
a bar magnet may be inserted and
withdrawn at will. If the terminals
of the solenoid be connected to a sufficiently sensitive galvanometer it may
be observed that a momentary current
flows through the winding of the solenoid while the magnet is being pushed
into the coil,

and that as the magnet

In deductions made from Maxwell's
equations in 1883, professor Poynting
concluded that "at any point in the
magnetic field of conductors conveying
currents the energy moves perpendicularly to the plane containing the lines

;

being reversed by reversing the direction of the current; the quantities of
these thermal actions being proportional to the current strength."
It

is

important not to confuse

phenomena
3000

2000

OHMS--

/'OHMS
B

the ordinary heating of a metallic conductor offering resistance (the latteris sometimes called the Joule effect),
as the cause of the heat in each caseis quite different.
An electric current
passing through a thermocouple in a
direction from bismuth to antimonyabsorbs heat, thereby tending to lowerthe temperature of the junction while,,
when the current flows in a direction,
from antimony to bismuth the effect
of the current is to produce heat, resulting in raising the temperature of
It will be recalled bythe junction.
;

Fig. 1.

Determination of resistance
by Wheatstone bridge.

the-

of the Peltier effect with,

r

Page 25

Projection Engineering, August, 1930

pJUST OUT
A Tone Test
ONSTRATION ReCO
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Let your prospective customers
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A
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—
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individually
in groups
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drums, and orchestral effects of the full organ. Short, snappy talks
are made between each rendition
telling the listener what each
demonstration means. Play this record and give the prospect a REAL
demonstration. Play it on one set then on another. Judge the reproducing qualities of ANY instrument. Every dealer, every salesman, every service man should have one of these records. Manufacturers and engineers will find many uses for it.
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—
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and sold to you on a money-back guarantee.

Only$
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most students that the heating of a
continuous metallic conductor takes
place regardless of the direction of current through it, and that the heat produced is proportional to the square
of the current flowing.

of the bridge, will give the answer
2205 .8823 ohms, or approximately
IK
2205 =^ ohms.

published

corollaries

Effect

circuits,

Lord Kelvin (Sir William Thomson)
found a somewhat similar effect to the
Peltier discovery, when any one metal
is used but different parts of the metal
kept at different temperatures.

Kirchoff's laws are elaborations of
well-known laws of joint resistance, by the use of which it is possible
to investigate the current in each
branch of any network of linear con-

the

ductors.

"In any branching network of wires
the algebraic sum of the currents in
all the wires that meet in any point
is

zero."

"When

there are several electromotive-forces acting at different points of
a circuit, the total electromotive-force
round the circuit is equal to the sum
•of the resistances of its separate parts
multiplied each into the strength of
the current that flows through it."

By means of algebraic equations,
assigning arbitrary values to the potential of each junction, except two,
at which stated potentials are applied
from a source of e.m.f., all problems of
divided circuits and networks may be
solved by correctly interpreting these
For example, suppose it is delaws.
sired to determine the resistance of
the Wheatstone bridge circuits between
the points A and B, Fig. 1. In this
problem, the application of the laws
mentioned may be reduced to the
formula
e(b+c)

R = b+e +
'

(bd—ee) [c (b+e)+f(b+c)]
(b+e)[f(b+c+d+e) + (b+e)(c+d)]

which when reduced to figures, using
the values shown in the various arms

PRACTICAL PROBLEMS ENCOUNIN TALKING PICTURE
PROJECTION

TERED

Empty.
.05 (256,000)
:

laws, and are stated as follows
First If in any system of circuits
electromotive-forces
any
containing
there is a conductor in which the cur-

—

rent
O, the currents in the remaining circuits are not altered, if the
circuit of the conductor in question is
taken away together with the electromotive-force which is contained in it.
Second If the conductor in question
contains no electromotive-force at all,
then after it has been withdrawn we
may connect the terminal points
and w directly with each other, without changing by this means the reIf,
on the conmaining currents.
trary, it contains an electromotiveforce, the points can only be joined
again by inserting between them the
equivalent electromotive-force.
Third In a system of linear conductors there are two wires a and o,
in which an electromotive-force in a
produces no current at o, then the
wire a may be divided without changing the intensity at 6, and likewise,
without altering the intensity at a,
the wire o may be divided.

3399

When

is

present,

the

number of absorbing units is
increased and we find that an audience
of 400 people will give a new time constant as shown
total

T = 3399 400

.05 (256,000)

;

X

=

(4.7— .2)

With an audience

2.2 seconds

of 800, the time

Fig. 2. By the use of the simple
the
Barkhausen
circuit
above,
effect may be observed.

of magnetization in the iron did not
proceed uniformly but in definite small
and uniform steps; that a minute portion of the core would suddenly change
its magnetization and after a very
brief interval another change would
occur, and so on.

—

m

Hall Effect and
In the

May

The Barkhausen

Effect

While experimenting with vacuum
tube

amplifiers

physicist,

in

a

1919,

German

Barkhausen, discovered that

under

certain conditions a peculiar
crackling noise was heard in the telephone receiver connected in the output
circuit of the amplifier. The apparatus
he was using is shown in Fig. 2.
Whenever the magnet was moved in the
vicinity of the iron core, the sound
was noticeable. After repeated experiments he concluded that changes

constant
equal to

T=;

lowered to a new value

is

-

1.67 seconds

It can be easily seen that the audiense has an important effect on the
value of T.

A

A
PHONOFILM GETS DECREE
STATEMENT issued by the Gen-

according to a decree
handed down in the General Talking
Pictures Corporation and the DeForest
Phonofilm, Inc., against the Stanley
Company of America, which company
was defended by Western Electric and
Electrical Research Products, Incorporated, in the trial at Wilmington,
Delaware: that the Reis patent 1,607,480 granted November 16th, 1926, has
been held good and valid, and that the

Effect

noted the varia-

it.

The Hall

effect notes the resistance
metals, particularly bismuth and
bellurium, varying with varying applied magnetic field intensities.

of

Faraday Effect
Faraday discovered that plane

polarized light can be twisted so that the
light vibrations are in a different
plane.

Kerr Effect
Kerr discovered that a ray

of polarized light is rotated when the ray is
reflected from the polished surface of
a magnet, finding that it makes a
difference in the direction of rotation
which pole of the magnet reflects the
light beam.

Kundt

Effect

that when
a thin film of iron (transparent) is
mounted transversely in a magnetic
field, a beam of plane polarized light
passing through it will have its plane
of polarization rotated.
It

was Kundt's discovery

Stanley

under

Company of America, an exhas been held as an infringer
the claims thereof.

all

The Stanley Company of America
was purchased by Warner Bros., and
the suit was defended in collaboration
with the lawyers of Western Electric
and Electrical Research Products, Inc.,
and by Warner Bros.' personal attorneys.

The Reis patent involved the use

eral Talking Pictures Corporation

that

May

in the electrical resistance of
selenium, according with variations in
the intensity of light impressed upon

hibitor,
.05 (256,000)

effect is

tion

—

states

3.21 seconds

an audience

of divided
his
prede-

In general, they may be regarded as simplifications of Kirchoff's

3399 800 X (4.7)— .2)

When the building is empty, the only
absorption factors to take into consideration are those as given from
the preceding table.
The time constant figured under those conditions
_

following

the

from the laws
established by

cessors.

(Concluded from page 23)

will be

o
o

=

Laws

Kirchoff's

o
o
>o
o

If

Laws

Bosscha's
Bosscha

The Thomson

N

of

any sound-on-film reproducing apparatus whereby the light area on the film
is limited by a slit, whether such slit
is

located

whether

it

in
is

the optical system or
in the slit block, thus

every sound-on-film device
the market so that all other
makes other than the one owned and
controlled by General Talking Pictures
Corporation are infringers of this
patent.
covering

now on
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SOUND SERVICE

o.

Tone-O-Graph

&

Jenkins
Adair, Inc., with a background of six years*
experience in the design and development of precision
sound frequency equipment, is prepared to furnish the
following service to sound recorders, manufacturers of
sound apparatus and experimenters.
Design, development and manufacture of accessories
and essentials to recording sound on wax, metal or film.
Design or manufacture of special transformers and
filter components to meet specific requirements.
Engineering service for recording companies and manufacturers of sound equipment.
Testing service for manufacturers of sound equipment
and recording devices.

Send for our

triumph by securing
under Full Tone Reproduction Co. Patents which cover reproScores

another

\

LICENSE

\

duction of Sound from Film.

I

[

"Exhibitors Receive Full Patent Protection"
I

YOU HAVE NEVER HEARD SOUND-ONFILM UNLESS YOU'VE HEARD
THE NEW

I
I

j

Bulletins.

FULLTONE TONE-0-GRAPH
Simplex Film Disc #1750.00

#1800.00

JENKINS

—Immediate

CHICAGO, U.S.A.
JENKADAIR 3333 Belmont

Cable Address

Ave.

British Offices: 76 Old Hall St., Liverpool, Eng.
40 Buckingham Gate, Westminster, London, S
1, Eng.

W

Office:

Inc.

!

formerly

Engineers

French

j

Delivery

T0NE-0-GRAPH,

& ADAIR, INC.

—Powers

16 Rue de Chateaudun, Asnieres, France.

North American Sound 8C Talking Picture
Equipment Corp.

729— 7th AVENUE,

NEW YORK

CITY

j

}

i

j
o

i___

A ONE-MAN

Portable

SYNCHRONIZED 16 M.M.
"DISC" PROJECTOR
As

TYPHOON
PROJECTION

60-pound Projector is ruggedly constructed in two complete units. Perfect Sound-on-Disc Talkies for industrial and
illustrated, this

home

use.

Amplifier and Dynamic Speaker in one case.
Projector and 110 V., 60-cycle, A.C. turntable
in the other units available for either 78 or
33 1/3 R.P.M. Discs.
_^,„,
16

M

M.M.

library of 50 latest
releases now available.

!

,

ROOM

EXHAUST FANS
PAY FOR THEMSELVES
Clearing
Projector

Exhaust Fans
for Every
Purpose

Arcs of
Burnt
Gases
Triples

Their Life.
Typhoon Ex haust
Fans Have Proven

Their Superiority.
ALL CAPACITIES
To operate from 1 to 4

MADE
10"

x ll"x 13"

IN

Projectors.

PRICED RIGHT!

WHITE FOR DEALER AND DISTRIBUTOR PROPOSITION

AUDIVISION
Corporation

General Motors Building, 1775 Broadway, N. Y. City

Let Us

Know Your

Problem.

Write for Booklet "A."

TYPHOON FAN
345 W. 39th

St.

CO.
N. Y. C.
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New

and
of the Industry

News
IN TALKING MOTION
PROVES INTERESTING

UNION FIBRE HAS WIDE LINE

NEW DEVELOPMENT
PICTURE FIELD

The prayer of sound engineers in the talking motion-picture

industry

to

lift

the

art

out

of

the

"canned music" class by obtaining more realistic reproduction of sound-on-film seems to be answered
with the photolytic cell manufactured by the Photoelectric Division of the Arcturus Radio Tube Company, Newark, N. J.
While this device has only recently been placed
on the market, it is the result of many years of
The Arcturus photolytic
development and research.
cell has been tried and tested by some of the largest
companies in the industry to determine the superiorA
ity of this new device over present day cells.
very eminent engineer in the field after thoroughly
testing the photolytic cell on sound-film reproduction, has stated that he believes this to be one of the

most important contributions in placing sound reproduction on a higher quality plane.
Closer adherence to frequency ranges is possible
On a test of 6,000 cycles, the
with this new cell.
photolytic cell maintained a higher output by 15
decibels over other cells.

GOLDE UNILENS MOUNT
The GoldE unilens method for projecting all types
of sound and silent film with one lens provides one
size projected picture on the screen at all times.
The means for accomplishing this do not employ any

Developments

Super

Mr. G. S. Jones, sales engineer of the Union Fibre
Sales Company, Winona, Minnesota, lists the following products manufactured by his Company:
Linofelt
quilted insulating material for heat and
sound deadening; Fibrofelt
insulating board for heat
and sound deadening; Lith Insulating block; Acoustic Rock Wool-Jacket (loose and granulated)
Acoustical
Linofelt;
Acoustical
Fibrofelt;
Anti-Vibio-

—

WiR^'wuJNti,..

—
—

;

;

AKRA-OHM
;

ACCURATE RESISTORS
The

wire-wound resistors
Shallcross Manufacturing Co.,

manufactured by the
700 Parker Ave., ColSuper Akra-obm.

lingdale, Pa., carry the trade name
Thei-e are made to tolerances of

Bloc.

1%

ELECTRICAL TURNTABLE
RECORDS

AN

FOR

to

0.1 of

1%.

LOW-SPEED

For the faithful rendition of the large 16-inch disc
records employed for theatre and broadcast purposes,
at a minimum investment, the Stevens Manufacturing
Corporation of Newark, N. J., has developed a giant
electrical
turntable and companion electromagnetic
pickup.
Briefly, the new Stevens product comprises an 18Instead
inch turntable operating at 33 1/3 r.p.m.
of using an elaborate system of driving shafts and
gears, the new turntable is driven by a silent and
constant speed Stevens-Sibley motor, through a friction drive applied directly to the inner face of the
turntable rim.
The motor is mounted with a pivotal
spring tension, so that the friction drive makes posi-

By using the
prisms-bi-focal lenses or eccentrics.
unilens method of shifting from Vitaphone to Movieresults
are
excellent
screen
back,
film
and
tone
practicable.
The GoldE Mfg. Co., is located at 2013
Chicago,
111.
Le Moyne Street,

ELECTRODYNAMIC SPEAKERS
A

purchase of 4000
of
the well-known RCA
Photophone electrodynamic speakers was recently consummated by Raymond Rosen Co., of Philadelphia. The
price at which these speakers were purchased enables this concern to offer them at a small fraction
of their former list price.
These are the standard 12 inch speakers mounted
on either 15 degree or 45 degree cast iron panels.
They operate on a field supply of 110 volts direct
current, 1000 ohms with 100 milliampere drain.
Thousands of them are now in use in theatres
throughout the country and are standard equipment
for talking pictures and for general sound projection
work.
They are also adaptable to use in
auditoriums, and for outdoor sound amplification.

THE INDUSTRIAL WORLD FLOCKS TO LEIPZIG
America is making an energetic bid for world trade
year by sending thousands of exhibitors and
buyers to the Leipzig Trade Fair.
Following the disturbance in home markets, the great international
trading center at Leipzig is being utilized to create
new outlets for many products, and to facilitate
foreign buying.
The historic Fair, comprising 8500
exhibits from twenty-four countries, and attended by
buyers from seventy-two countries, will be held from
August 31 to September 5.
this

WARNER BROTHERS BROADCAST
National Radio Advertisers, a subsidiary of Warner
Bros., have contracted with the General Insulating
Products Company to build their new broadcast staAll
tion at 120 W. 42nd Street, New York City.
Warner Bros, programs will be broadcast from this
point.

In constructing the large studio, gypsum hollow tile
covered with insul wool over which one-half inch
In the
of acoustic plaster is finished like craftex.
small studios insul wool one and one-half inches
At the
thick is covered with fireproof monk's cloth.
completion of this acoustic installation Warner Bros.Vitaphone will have used over 150,000 square feet
of insul wool supplied by the Brooklyn office of
General Insulating Products Company.

Germany buys today more commodities from the
United States than from any other country, or, over

is

GIMCO ROCK WOOL HAS NEW OFFICE
Insulating
Alexand Mfg.,
Co.,
manufacturers
of
Gimco insulating
further service to eastern and foreign
customers has established a New York office at
370 Lexington Ave., under the direction of William
Hyatt, district and export manager.
C.

The

General

andria.

Ind.,
products as a

NEW BODINE TURNTABLE
Company, 2254 W. Ohio
Electric
Chicago, recently placed upon the market the
new Bodine Type RC-12 electric turntable.
The new turntable has an oversize fan which completely ventilates the stator and assures a cooler
motor.
The new totally-enclosed reduction gear has
fewer parts, and is more compact and efficient than
the old unit.
The double brake governor has a steel
The

Bodine

Street,

tive contact at all times.
An automatic governor is
included inside the motor's cast metal shell, thereby
maintaining a constant motor speed despite line voltage
fluctuations within 25 per cent plus or minus of
normal.
The motor operates on low-voltage rectified
current, supplied by means of a step-down transformer
For emergencies, a throwand dry-disc rectifier.
over switch is incorporated in the general assembly,
In order to
together with a set of dry cells.
prevent a nautical roll or wobble, the 18-inch turntable is mounted on a ball-thrust shaft which is sunk
in a deep well.
Due to the fact that there js no
drive or strain of any kind on this shaft, the turnAny
table cannot become wobbly or off center.
may be
of
electromagnetic
pickup
desired
type
employed.

Thus at a relatively low cost, the necessary precision
been introduced by means of novel design and
construction, for a slow-speed turntable available for
playing the 33 1/3 r.p.m. records in the small theatre broadcast studio, auditorium or home.
has

TWO NEW TYPE PHOTOELECTRIC CELLS
G-M

announce two
Chicago,
Laboratories.
Inc.,
new types of Visitron photoelectric cells for use in
sound-on-film
equipment, television, and industrial
They are designated as Types A.
control devices.
and AV, the Type A cell being gas filled, and the
Each type is manufactured
Type AV a vacuum cell.
in four sizes, ranging from five-eighths inch to one
and three-quarters inch in diameter.

and is silent.
The
by four double
which prevent vibracabinet.
the
The new
to
Bodine RC-12 electric turntable has been engineered
music.
better
throughout for

brake

disc

motor

and

cannot
governor are

which

springs provided with
from traveling
tions

score

supported

dampers

per cent of its imports, valued at 1500,000,000.
The cxportations of America to Germany at present
exceed $200,000,000.
The Leipzig Fair, as the
greatest market place in the world, is invaluable in
developing the enormous and diversified trade between
the two countries.
The United States sent more
than 3000 buyers from all parts of the country to
the last Spring Fair.
A single American firm purchased more than $2,000,000 worth of goods.
American manufacturers will be represented at the Fall
Fair by more than 100 important exhibits.
tifty

Electrically Types A and AV cells have considerably
greater current output than previous types of photoUnder certain conditions the Type AV
electric cells.
vacuum cell can now be used where formerly a gasAs the Type
been required.
filled cell would have
AV cell is very highly evacuated it is not affected
by line voltage fluctuations, which makes it extremely
dependable for use in safety devices and for quantitative

purposes.

For 700 years the Leipzig Fair has regularly attracted
merchants from many countries, and has
therefore long been established as the leading international exchange.
More than 185,000 buyers from
the four corners of the world meet at the Leipzig
Fair, thus making it possible to transact an immense
volume of business with the least possible expenditure of time and money.
The buyers and sellers who
meet on this common ground, quickly make personal
contacts, and accomplish more in a few hours than
ordinarily by months of travel and correspondence.
The Fair is held twice annually for periods of one
week.
The newest products of five continents are attractively
displayed
in
sixty-one
"palaces"
conveniently grouped to facilitate inspection.
As the
result of centuries of experience, the needs of exhibitors and buyers are anticipated as to banking
and details of packing and shipping, etc.
A bureau
will be opened where information concerning details
of the custom duties in all countries will be furnished free of charge.
Recently many groups of

German

industrialists,

bankers

and

scientists

visited

the United States to study local conditions, and as
a result a special effort is being made this year to
cater to American needs and develop trade between
the two countries.
Detailed information concerning
every department of the Fair many be obtained byaddressing the Leipzig Trade Fair, Inc., 11 West 42nd
Street, New York.

COMPLETE PUBLIC-ADDRESS SYSTEM
A

high-power public-address system, with accompanying microphones and turntables is being marketed
by the Simplex Radio Company, Sandusky, Ohio.
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PROJECTION WORRIES CEASE
WITH THE INSTALLATION OF

For Powers, Simplex and
all

other projectors

equipped for
sound.

High and

Low

Intensity

Automatic
Reflector

Arc Lamps

Used by the
S.

Army Motion

Picture Service.

The Clayton Even Tension Take-up
Made by

concern everlastingly keeping up with
the pace of the industry.
a

Provide the extra light necessary to the proper projection of talking pictures and produce no foreign noise
because of the continuous arc feed.

assures absolute freedom from flutter. It takes up
any amount of film evenly. It will take up with
any size reel hubs. It prevents excessive wear on
the lower take-up sprocket and shaft. It stops the
opening of film splices and prevents excessive wear
on the film.

Write for price and

For Sale by Trustworthy Independent Supply Dealers
Everywhere

THE STRONG ELECTRIC CORP.
2501 Lagrange

further information.

Joseph Clayton

St.,

9430 Forty-Sixth Ave.

TOLEDO, OHIO

Export

Office

— 44 Whitehall

St.,

New York

City,

Elmhurst, L.

N. Y.

I.,

N. Y.

Polymet Products
Especially

Designed For

SOUND EQUIPMENT
Condensers

Audio Transformers
MICROPHONES

LIST

Model B
"
F (Filter)
Condenser (complete -batteries)

Our new

G.I.C.-l -M-l

5W

$55.00
$75.00

Power Transformers

$375. 00

Speaker Transformers

A New

Amplifier.

circuit
8000 cps.

Choke Units

maximum at 100 cps and
RemarkExceptionally high gain.
stages.
Complete
Excellent quality.
ably free of hum.
mike input circuit is incorporated within the ampliAdaptable to
fier, all run from one power supply.
List $250.00.
Mikes, Radio and Phonograph.
2 db's from

Fixed Resistors

Three

Faders

Main
Head

Amplifiers
Amplifiers

Mike, Radio, or Phonograph:
Supplies
into

its

own Mike

4000 ohms or

current,
15 ohms.

1

5

watt output

—
—
—

f
)

merely adapted for sound work.

"from the ground up"

for the

Address Systems.

AMPLIFIERS
)

are not parts

are engineered

stringent quality requirements of Theatre and Public

Ultra sensitive overall gain 88 db's.
Complete System 3 watts
Portable System 30 watts
Portable System 15 watts

These

Xhey

PRICES

ON
REQUEST

Send Your Specifications.
Do You Need a New Transmitter?
We Build Them.

Complete information nvill be forwarded

promptly on request.

Special Work.

GENERAL INDUSTRIES CORP.
222 Grove

St.,

Waltham, Mass.

Polymet Manufacturing Corp.
SOUND DIVISION
829 East 134th Street

New York

LruTJxnjTj-Lnj-Lnj-LTUT

r

City
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ATTFNTION
1 1W11
1

** *

— THEATRES
— CARNIVALS
SOUND
— — FAIRS — CLUBS —

f
•

l-ill

ENGINEERS

EXPERIMENTORS

-Special Sale-

PHOTOPHONE
—

DYNAMIC SPEAKERS

OUR PRICE

WHILE THEY LAST

Field Supply

110 V.

D.C.

Regular List Price $110.00

$15.00

Large Walnut Baffle
Board $2.00 each,

Brand New

extra

Terms:

25%

with order

in Original

Cases

— Balance
C.O.D. or sight
Express or Freight.

RAYMOND ROSEN &

Field
Supply
for
Adaptation to A.C.
Operation $6.50

Additional
Specify

draft.

CO., Inc.

sound amplification division

117 North 7th Street

Philadelphia, Pa.

FRESH AIR IN YOUR BOOTH
D

INSTALLED

in the average size motion picture booth the
avenport Direct Exhaust Fan changes the air completely every minute.
By actual test it exhausts from 500 to 4000 cu. ft. a
minute, depending on the size of the vent pipe.
It insures a cool, clean booth. In case
of fire it exhausts smoke and fumes be, * "
fore they can escape into the theatre and
k^P
cause uneasiness.
The Davenport Fan is simple and compact. It can be installed horizontally or
vertically. Let us send you a bulletin
that tells the whol

F.S.C. Colorsheets
Defy
Replace

common

Davenport
Manufacturing Co.

brittle

colored gelatines

Samples on request

Meadville, Pa.,

FISH-SCHURMAN CORPORATION

U. S. A.
Installation
in vertical
vent pipe

45 West 45th
New York

DAVENPORT DIRECT EXHAUST FAN

KH M

ORDER

Mj

'

:

..«•*•

Heat

Will not fade, nor turn

story.

-4T10IMII
?:

the

J

6364 Santa Monica Blvd.

St.

Hollywood, Cal.

15,000

IT

NOW

i

GRISWOLD

"Best" Magazine
Light for Simplex

•

:

;m-'-y.

FILM
SPLICERS

Only

;

:

New — Compact
--:.

are in constant use,
daily, in theatres and

Lieht Weiaht

laboratories throughout the world.
Permits projectionist to see amount of film in upper magazine without opening magazine door.
Reel can be observed from either side of projector.

Complete with 4

ft.

baby

BX

and lamp.

and technicians are invited
communicate with us.

Projectionists

Price $3.50

to

GRISWOLD MACHINE WORKS

BEST DEVICES CO.

PORT JEFFERSON,

2108 Payne Ave., Cleveland, O.

The Standard

Film

L.

NEW YORK

I.

Splicer

economy and durability

for efficiency,

INDEX TO ADVERTISERS
R
Ad. Auriema, Inc
Audivision Corp

31

27

Best Devices Co.

30

Cameron Publishing

Co.,

Clayton, Joseph
Continental
Theatre
Inc

Inc

32
29

Accessories,

Fish-Schurman Corp.
Fox Elec. & Mfg. Co.

3

Jenkins

&

Adair, Inc.

27

Rosen &
"Radio"

Co.,

5

Raymond

Inc.,

30
25

Samson Electric Co
Silver-Marshall, Inc
Strong Electric Co.,

Fourth Cover
6

The

29

T
Tone-O-Graph, Inc

27

Typhoon Fan Co

27

Universal Microphone Co

31

W

E
Electro Acoustic Products Co

Institutes, Inc

U

J
30

RCA

G
G-M Laboratories, Inc
31
General Industries Corp
29
General Insulating & Mfg. Co.,
Second Cover
General Radio Co
3
Griswold Machine Works
30

D
Davenport Mfg. Co

30

31

Polymet Mfg. Corp.

29

Ward Leonard Elec. Co.... Third Cover
Weston Electrical Inst. Corp
5
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MICROPHONES
AND

Tell Us!

AMPLIFIERS
AC

Speech

Operated

The

circulation of Projection Engineering has grown
with amazing rapidity and is continuing to do so.

Input.

<

Public Address.

Mixing Panels.

—

Power Supply Panels and
Racks.

And

copies go astray in the mails occapicked up by the wrong person when
addressed to plants or large theaters.
of
sionally

Recording Amplifiers.

PRODUCTS

ELECTRO ACOUSTIC

—

In handling the thousands of subscriptions which we
have entered during the past few months, there has
been a considerable chance of error improper entry
of address, etc.

CO.,

55 East Wacker Drive, Chicago.

If

course,

—are

you have missed any back numbers

—

—

tell

us

— and we

will send another copy
or if we happen to be out of
that number will extend your subscription to make

—

up for any missed.

Sound advice on

Sound Projection

We

carCt

use

4

»

do

it

you

unless

Tell Us!

VISITRONS
the cells for

The subscription, rate for individual subscribers is $2.00 a year. The group rate of
$1.00 is available to you when 4 or more
subscriptions are sent in at one time.

PERFECT SOUND
Bulletin 119 on request.

LABORATORIES INC
Chicago, ILL

For Your Convenience
SRYAN DAVIS PUBLISHING
52 Vanderbilt Ave.,

offer to manufacturers interested in

CO., Inc.

New York

City.

Enter the following subscriptions
$1.00 a year Group Rate.

EXPORT

at the

Name
Address

Town

the services of a. dependable organization*
well established in the entire foreign field

AD. AUMEMA, Inc.
Manufacturers' Export Managers
116 Broad Street, New York, N. Y.

State

* Classification

Name
Address

Town

State

* Classification

Name
Address

Town

State

* Classification

MICROPHONES
All Kind! from $10.00 to $350.00
For Public Address, etc., list
$25
Standard Broadcast Model, list
$75
Condenser Models for Film and Becord Work,

$300.00, $350.00
Floor Stands. Covers.
Kits and Parts

Name
Address

list

Also Desk and

Cords,

etc.

Town

EXPERT MICROPHONE KEPAIBS

UNIVERSAL MICROPHONE
lnalewood,
Dealers In

All

New York— Howard

F.

Send sketch or

Principal

Smith— 142

Ad.

Liberty

CO.,

St

Auriema.^.llO

Hroad

St..

PATENTS
model

N. Y. C.

for examination and advice.
for preliminary advice on patents, trade
and copyrights.
Moderate fees.
Careful

No charge
marks

LTD.

Calif.

Cities

personal service.

EUGENE

E.

STEVENS

Lawyer
70 Washington Loan and Trust Bldg.
Washington, D. C.
Registered Patent

State

* Classification

Name
Address

Town

State

* Classification
* Please classify subscriptions sent in as follows:
E Engineer
P Projectionist
executives, pur-

M— Manufacturer

—

Including

chasingagents,
plant superinten dent,

man,

etc.

fore-

T— Technician

—

D —Dealer

Service

or

Man

31

:
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now available" says

the best book on the subject

A.

P. S.

The American Projection Society
—

SAYS

(Cleveland Chapter) in Bulletin No. 3 Published June, 1930,

PICTURES
AND

&

"Sound

Pictures
Trouble Shooters Manual is a monumental
containing; over 1,100 pages.
It is not the ultimate word on
the subject, of course, but IT IS
BEST

SNWHBMfflBL

work

THE
NOW AVAILABLE
OR LIKELY TO BE AVAILABLE FOR A LONG TIME TO
COME."

THE

FIRST TIME gives under one cover a
exposition of the theory and practise underlying vacuum tubes
and vacuum tube amplification together with a detailed explanation
of the various sound picture systems and methods of trouble shooting on every part of the equipment. It contains a tremendous amount
of information on which you can spend your spare time for months
'

'Sound Pictures' for

full

*930

to

come."

EXCLUSIVELY

in

A

WHAT OTHERS SAYSOUND WAVES

(Issue

May

15th, 1930)

MANUAL

—

—

—

AMERICAN CINEMATOGRAPHER

Complete Library on Matters PerMaking and Showing of

SOUND MOTION PICTURES

this

—

selects

taining to the

is the finest volume on sound
that has yet been published. SOUND PICTURES
is all the
&.
TROUBLE SHOOTERS
What an infinite gathering of
title
implies.
design
reproducing
recording
Knowledge,
very much
and
operation; all are treated in detail
up to the minute at that. The book is well written and will find a ready sale. We recommend it.

Without doubt

CAMERON'S

Books
their selection of Motion Picture Books for 1930

The American Library Association again

THERE MUST BE A REASON
CAMERA CRAFT:
Cameron has written a mighty book on a timely
Mighty is not in the vernacular in this
It takes knowledge to make
instance but literal.
This work
1200 pages interesting and instructive.
is as minute, complete and elucidative as one of
the best of what we have learned to expect from
the Germans, and to our mind is worth many
subject.

—

times

AND MOVING

EXHIBITORS* HERALD

(Issue

PICTURE WORLD:

June, 1930):
James R. Cameron has given the industry another

A

study of Cameron's books makes it obvious
that he has a vast store of knowledge on matters

excellent book in his SOUND PICTURES AND
TROUBLE SHOOTERS MANUAL. This volume

1200 pages and over 500 diagrams and photois well worth anyone's study who is interin sound, whether in the theater or studio.
Mr. Cameron, as usual, has gone about his task
in painstaking fashion and has turned out a book
that should be in the library of everyone connected with the technical side of motion pictures.

price.

its

pertaining to projection in all

its

phases.

of

graphs

ested

EDUCATIONAL SCREEN

(Issue

DEPT. OF
D. C:

Motion picture sound pictures

CftmSn
SOUND

June,

1930):

SOUND PICTURES AND TROUBLE SHOOTERS
MANUAL is a thick volume of technical guidance,

An excellent
subject exhaustively.
its
source for information and aid, to both the expert
and layman interested in the science of sound
treating

picture

j*MISR.CaMER0N

CAMERON

CAMERON'S
ENCYCLOPEDIA

GINEERS, Progress Committee:

—

"A

making.

Washington,

"These books should be in the possession of every
projectionist, theater manager and everyone interested in receiving first hand authentic information
regarding the application of sound to motion pictures.
Cameron's books are a very worth-while
contribution to the motion picture industry."

SOCIETY OF MOTION PICTURE EN-

&R1DER

Motion Picture Projection
notable publication
by Cameron is extremely complete, covering all
phases of motion picture engineering."

*ME5R.CAH£W*'

ENCYCLOPEDIA ON SOUND
PICTURES — Literally as its title indicates this

COMMERCE,

CAMERON'S

compact volume lists the terms and facts of the
science of making sound motion pictures in alphabetical order in true Brittanica style and with the

completeness of that veteran publication.
Like
Mr. Cameron's other books on the subject this
book should prove of immeasurable assistance to
both the expert and layman.

HARRY RUBIN

(Chief

Publix Theaters)
The most
—
should
country.

of

MOTION PICTURE NEWS:

F

°URTH EDITION

Cameron's books can be depended upon, the information contained therein is both complete and

SOUND PICTURES AND TROUBLE
SHOOTERS MANUAL and CAMERON'S ENCYCLOPEDIA on SOUND PICTURES should be
accurate.

PRICE 6f?6

PR ICE7i¥o

PR1CES§»

PR,CE 3ISi

Projection,

:

complete book on the subject published
be in every projection room in the

[^M«ONPIJBIJSrljNG^ j^^JPUBLISHING^ U, tM1( M ,lCT (HC tol

L^

part of the necessary equipment of every projection

room.

OF

DEPT.
mBUSHllgc(cJ

PUBLIC

INSTRUCTION,

Washington, D. C:
"You have added another rung
motion picture progress

in the ladder of
publishing this book."

in

Sound Pictures and Trouble Shooters Manual
Over 1,100 Pages
Introduction by

500 Diagrams and Photographs

WILLIAM

Explains in detail the construction, operation and care of sound recording and reproducing equipment.

F.

CANAVAN,

International President, I.A.T.S.E.

Every known trouble to sound recording
and reproducing equipment is listed in this
book with full explanation as to its cause
and remedy.

CAMERON PUBLISHING

—

—M.P.M.O.

The whole question
tures

of

Sound Motion Pic-

treated from a

A Complete Guide

new

angle.

for Trouble Shooting

CO., Manhattan Beach, Brooklyn,

New York

WA R D L O X A
VITROHM FA D E R S
It

II

For Accurate Volume Control of Disc
and Film Track Reproduction

View of Vilrohm Fader
Disassembled to Show

Component Parts

£5

M

IT.
<£

U> S— PS
*

Ward Leonard Vitrohm Faders

offer

many

features

and advantages.

Engineering details and prices will be supplied on application.

WARD LEONARD ELECTRIC CO.
VERNOW.N.Y.
MOUNT

adds crowning touch to
a famous hospitality
012 Transformer

The
is

mountain grandeur, framed in sunset gold,
enhanced by Pam amplified music at the Flintridge
lure of

Biltmore Hotel, near Pasadena, California.
Wherever people gather

to

enjoy

nature's beauties, sport's keen competitions, or just the privacy of their

rooms, PAM installations add pleasure and keep them in touch with the
world.

There are many opportunities for
such installations right in your
vicinity and each will bring other

primary may be reduced
to 500 ohms.
The secondary of this
transformer may be varied in impedance from 8 to 1000 ohms to
suit most any condition.
The 012
permits the use of two circuits of
unequal impedance to be operated
from the same PAM amplifier.
fiers

or

A new
chanical

orders.

istics,

Main

its

16-page bulletin giving me-

and

electrical

representative

character-

installations

The 012 Variable Impedance Output
transformer shown above has a

and many new PAM Amplifiers will
be sent upon receipt of 10 cents in

primary which matches the output
impedance of any of our PAM ampli-

writing ask for Bulletin No. PE5.

stamps

cover

postage.

When

Factories:

Office:

Canton, Mass.

to

MANUFACTURERS SINCE 1982

Canton and

Watertown, Mass.

PROJECTION
Television

•

Sound and

Light Projection

*

Theatrical Engineering

Sold only by subscription
$2.00 per year

THE JOURNAL Of THE SOUND AND LIGHT PROJECTION INDUSTRIES

WARD LEONARD

VITROHM FADERS
•*-x

For Accurate Volume Control of Disc
and Film Track Reproduction

View of Vitrohm Fader
Disassembled to Show

Component Parts

<2>

&

Ward Leonard Vitrohm Faders

offer

many

features

and advantages.

Engineering details and prices will be supplied on application.

ELECTRIC CO.
WARD LEONARD
VERNON.N.Y.
MOUNT
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MOTION
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EQUIPMENT

FFICIENT

ORGANIZATION
EFFICIENT

SERVICE

MODERN
METHODS
Guarantee the Utmost^
in Values ^ ^ ^ *
CONTINENTAL
325

WEST

44th ST.,

•

THEATRE

NEW YORK

•

ACCESSORIES,

1964 S.

VERMONT
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•
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FOR

NOW!

PRACTICAL JOBS

A PORTABLE RECORDING

UNIT

for

THE STUDIO, COMMERCIAL
AND NEWSREEL CAMERAMEN

~

REREAD*
*IN0 LAMP

EVEREADY RAYTHEON
TUBES FOR TALKING
PICTURES, TELEVISION

AND ALL

INDUSTRIAL

USING
VITAGLO RECORDING LIGHT

by means of
which sound waves are changed into varying intensity
the

light rays.

PURPOSES
These wonderful tubes are finding a new place in
many industries, in some cases revolutionizing production methods.

The Eveready Raytheon Foto-Cell is a long-life
transmitting tube for talking pictures and television.
It is being used more extensively every day for such
industrial purposes as color matching, paper testing,
automatic counting, control of illumination and many
others. It comes in standard types or can be made to
specification.

The Eveready Raytheon Kino-Lamp is the first television receiving tube developed commercially that will
work with all systems. Each tube is thoroughly tested
in our laboratories.
Write, if you are interested in talking pictures, television or Foto-Cell applications of any kind. Free
Eveready Raytheon Technical Bulletin No. 1, dealing
with the Kino-Lamp, and No. 2, covering the Foto-Cell.

—

The Eveready Hour, radio's oldest commercial feature, is broadcast
every Tuesday evening at nine (New York time) from
over a nation-wide N. B. C. network of 30 stations.

WEAF

NATIONAL

CARBON

General Offices:
Branches:

Chicago

Kansas City

Unit of
Union Carbide

COMPANY,

New

INC.

York, N. Y.

New York
and Carbon
Corporation

San Francisco

A

portable sound on film recording unit capable
of mixing three condenser microphones, sufficient
to overcome any situation which might arise before
the studio, commercial, or newsreal cameramen,
and which absolutely eliminates the necessity of the
"Sound Truck."
This system is adaptable to any standard Bell &
Howell or Mitchel camera which has been silenced
for sound, and in no way interferes with the use of
the camera for other purposes.
Folder "B" describes this equipment

EVEREADY
RAYTHEON
Trade-marks

fully.

Write for

THE VITAGLO CORP.
5050 Sheridan Road

Chi cago,

it!

3
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EDITORIAL
September, 1930
INDEPENDENT THEATRES

MOVING

picture theatres in the United

hooked up in centrally
number more than
The number of theatres
15,000.
owned by Publix, Warner, Fox, Loew, Universal
and R. K. O., total about 3,700.
States

owned

not

chains

Also, independent producers

and distributors

DONALD McNICOL,

Editor.

The screens used are of the homemade variety,
reported difficulties due to glare and reflection
having retarded use of silver screens.
It

would seem that

in the Philippines there

is

opportunity for modernization of equipment.
With any considerable improvement in commercial progress the Islands should become a market

worth catering

to.

appear to have a promising outlook at the present

At the Tiffany sales convention held in Chicago recently, Oscar Hanson stated that a good
season is in prospect for those who take proper
measures to be prepared for it.
time.

The

Selected

Pictures

Company

has

WHICH SYSTEM
number
JUDGINGwhichfromcomethe togrowing
the editorial
letters

Kentucky.

With eighty per cent of the theatres indepenowned there exists what should be regarded

dently

as a healthy market for theatre equipment and
sound pictures.

exhibitors

THE PHILIPPINES

GC.

HOWARD,

American Trade Com-

missioner, Manila, P. I., reports that
in the Philippines there are one make
* American projector and the Pathe

appears that the Pathe Company enjoys the bulk of the sales owing to the
lower price of that company's equipment. The
American machines sell in the Philippines for
$600.00 to $1,200.00 while the Pathe projectors
range from $500.00 to $700.00, according to
equipment required.
projector.

It

The fire laws are such that in the five large
houses in Manila American projectors meet the
requirements where the other makes so far offered
In the
(not totally inclosed models) do not.
larger theatres in the provinces American projectors are used.

In the smaller theatres where inexpert operators are

employed the Pathe machines are more

widely used due to the claim that they are simpler
to operate.

In general, the operating current available outManila is direct, while that in Manila
Five or six Manila theatres emalternating.

side of
is

The
ploy generators; all others, transformers.
mirror-reflector type of lamp is used, no high intensity arcs being in service as yet.

and

their

Engineering,
aids,

the

many

projection-

are bewildered in trying to determine which
system of sound to instal.

ists,

The

task of the technical journal, in this particto briefly outline the elements, the advantages and disadvantages and the over-all costs of
what manufacturers have to offer.
ular,

is

It is a

PROJECTION EQUIPMENT MARKET IN

Projection

of

been

formed in Cleveland. Ohio, by Frederick Schram
and N. Schultz to distribute films in Ohio and

of

office

remarkable circumstance that when high-

aggressive
salesmanship is applied
equally effectively by competing equipment manufacturing companies, that often the prospective

pressure,

purchaser feels impelled to defer decision until he
procures unbiased information related to the
merits and claims of rival sales organizations.

This condition, of course, is not peculiar to the
talking-picture field. It obtains in many industries.

CONFERENCE TO DISCUSS WIDE FILM

THE

Papers and Program Committee,
of Motion Picture Arts and
Sciences, Hollywood, is sponsoring two
meetings of the technical men of Hollywood on September 10 and 17. At these meetings there is to be general and free discussion

Academy

of the adaptation of technique necessary
"shooting," sounds, and projection of wide
It

is

for
film.

known that practically all producing comnow had more or less experience with

panies have

wide film, and it is thought that it may be of advantage now to compare notes. It is agreed that
accounts of experiences with wide film, and expressions of opinion on the part of sound engineers, art directors and projectionists will serve
to clear the atmosphere with regard to this much
from so-called standard
heralded departure
practice.

i

RESISTORS
Pn%e

Projection Engineering, September, 1930

Precision Wire WoBiiiil for Vacuum Tubes
These Precision Wire
tube circuits,

Wound

— talking

Resistors are especially designed for vacuum
broadcasting,
and sound equipment.

pictures,

—

—

our Precision Wire Wound Resistors possess an extremely low factor
of inductance and distributed capacity. The exclusive moulding
process eliminates the contact troubles which occur when the
usual form of spot welding and soldering methods are used.

All

If

you will write us regarding any particular requirements which you may have for resistors, our engineers
will be glad to assist you in any way we can to
solve your problems. This, of course, involves

no cost or obligation to you.
Values 1 ohm to 2 /2 megohms.
x

Tolerances, 1%,

Vi

of

1%

or

ft

of 1%.
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THERE
lems

are a number of probor questions which will
arise after pondering for a
while upon the intricacies of
the processes for both recording and

reproducing sound waves.
In the first place, the sound waves
with which we deal are very complex
in shape
very seldom we find pure
sine waves in music and never in
speech.
This being so, how can we
understand the operations of the various apparatuses and their results in
view of the fact that in our theories
;

we assume

A

sine waves?
French
scientist, while investigating heat conductivity, in 1822 in his "Theorie de la
Chaleur," gave to posterity the key
to the solution; J. B. J. Fourier de-

theorem that applied to
problems of the nature that we are
discussing, and which will furnish the
basis of the analysis.
This theorem
proves that any recurrent curve can
be expressed by an equation containing
a sum of sines and cosines and is well
veloped

a

known

to radio engineers.
In ordinary language it means that any periodic curve can be expressed by a sum
of sines of terms involving a fundamental frequency and its multiples.
Consequently, any periodic wave can
be studied by analyzing the effects of
the individual components. There are
quite numerous cases, however, where
there is no repeated cycle. Such cases
may be analyzed by decomposing the
curve into an infinite number of fre-

quencies infinitely close together like
a continuous spectrum, as may be
shown by Fourier's Integral. In either
case, however, so long as in the final
sound wave, the coefficients affecting
each of the component frequencies are
kept identical or at least in the same
ratio with respect to each other, as in
the original sound wave that was recorded, there will be absolute fidelity
even if, during the process, these coefficients lose their relative proportionality, and this seems inevitable. Therefore, there is an absolute necessity of
compensating for the inequalities in
t

Delivered before the Radio Club of
at Atlantic City on June 3, 1930.
Chief Engineer, Amy, Aceves & King, Inc.

America
*

Julius G. Aceves *

way

that the coefficients (or maxiamplitudes) of the various frequency terms in the expression of the
the

20

complex wave will suffer.
in order that
Let us state again
a wave which is decomposed into its
simple harmonic components will keep
its shape, it is necessary and sufficient
that each of the terms of the series (or
integral) has the same or proportional
:

that are in the original,
and that the phase relationship be preserved between all the components.
This is exemplified in the case of submarine telegraphy, where it is essential that the original wave shape of
the sending signal shall be reproduced
at the distant end in spite of all the
distortion of magnitude and phase that
takes place in a trans-oceanic cable.
This distortion has to be compensated
both in magnitude and phase before the
received signal may begin to look like
the original sufficiently well so that it
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Values of gain for various
frequencies.

be interpreted.

In the case of sound, it is very
fortunate that the phase distortion does
not affect the ear except under very
rare conditions. Hence, for a faithful
reproduction of recorded sound, we
must have a constant relationship between the coefficients of all the frequencies at the reproduced air wave,
as in the original. But right here is a
If we take for example just
difficulty
two terms of a complex recorded wave

Y=Asin (ot+#) +Bsin (N«t+* a

)

where y represents the lateral displacement of the needle in the groove, the
voltage induced in the pickup will be
represented by the derivative of this

equation since

E=A

d*
where $

is

dt

:

of the

form

the flux interlinking the coil of the
pickup. We shall find that the derivative of the term B sin (N«t+*) has a
coefficient N times as large as that of
the derivative of the fundamental, or
If we examine some
A sin (cot+*).
of the photographs of recordings shown
1
by Professor Powers it will be seen
that this

6,

is likely to

since for about the

be so in practice,

same

intensity of

reproduction of a bass note, the indentations in the groove of the record
are much larger than for a high note,
and yet they sound about equally loud.
Then again the question arises what
are the characteristics of the loudspeaker, assuming that it receives an

—

FIG.1
Schematic circuit

of

one stage

amplification.

of

1

Proceedings,
7, No. 4.
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l;

Li

scope of our problem, let us glance
rapidly, the progress of sound
recording and reproducing in the last
over,

few years.
Since the

invention of the phono-

graph until the time when the vacuum
tube was developed more as an amplifying device than a radio instrument,
the

acoustic

limitations

recorded
it
is
a

of

music were so great that
wonder that people could

FIG
Equivalent

3
circuit.

undistorted amplified wave from the
its terminals?

pickup across
It is

very

difficult to offer a mathematical solution to these problems a
priori, without the aid of experiments,
because there are many characteristics
which are too complex to express by
simple mathematical expressions, such
as the relation between lateral motion
of the cutting tool that made the record, and the applied e.m.f. to the terminals of its driving coil at various
frequencies the impedance of the loudspeakers vary not only with the frequency but with the acoustical conditions of the surrounding medium the
free vibrations in the mechanical and
electrical circuits which take place besides the impressed or forced vibrations
at certain frequencies, and other innumerable non-linear links in the whole
chain, the theoretical performance of
which is only an approximation with
plenty of limitations.
;

;

One consideration alone "saves the
day" in so far as the theoretical treatment of the problem is concerned, and
that is, that the derivatives of a sine
are always sinusoidal and so long as

we can decompose complex waves by
means

of Fourier's theorem into sine

components, and that the phase relationship between them does not matter
for the reproduction of sound as it
affects the ear, all we have to do is
to modify the coefficients of the various "partials" in such manner that
the last wave in the chain of transformations, which is the air pressure
variations with time resulting from
the motion of the loudspeaker diaphragm, shall have components with
to
coefficients
nearly
proportional
those in the original air pressure
wave.

fortunate that the amplifiers
used in the recording and reproducing
operations are susceptible of affecting
the coefficients of the various frequency terms in the whole series of
integrals.
By the introduction of
It

is

circuits, it is possible
certain frequencies and
subdue some other ones at will with
a minimum of free vibrations introduced thereby.

reinforce

amplifiers and
broadcast microphones, it was possible
to obtain records with a wider range
in pitch which, when mechanically reproduced through diaphragms in the
end of long exponential horns, sounded
much better than the former records.
Here we find fundamental tones of
200 c.p.s. and notes as high as
F (2760 Int. Pitch). The absence of
fundamental tones in the 50-100 and
100-200 cycle octaves deprived the
music of any majesty of effect and the
depth of sonority that are the glory
of the organ and the orchestra. From
then on, these low tones have been
gradually introduced in records, and
the last six months have seen a tremendous improvement in the quality
of music

the
of the
various terms may be modified, practical considerations will narrow these
limits considerably as we shall see in
our present discussion.
In order to see more definitely the
to

—

actuated from an oscillator. Here we
must take into account the fact that
even if we had a wave in which the

harmonics

were absent,

at

least

to

1/1000 part of the fundamental, the
loudspeaker
would introduce harmonics due to the non-linear relations

between propelling forces and corresponding displacements, although for
the purposes of the demonstration
they

may

be considered negligible.

Having refreshed our

recollections
see what are
our impressions of intensity.
The
unit of sound intensity which is com-

of pitch,

we

will

monly employed

now

engineering work
applied to an
it is defined as ten
times the common logarithm of the
ratio between two energies as a rule
between energy entering a network and
energy coming out at the end. If the
logarithm is positive, the output is
greater and the circuit is said to have
It
a "gain" of so many decibels.
implies the presence of an amplifier
within the network.
the

decibel.
electrical circuit,
is

in

As

;

With vacuum tube

from commercial phonograph

not only in classical music but
also in dance music.
discs,

Many tests have been conducted to
determine the effects of the suppression of given bands of frequencies
from the musical scale while carefully
listening to a variety of renditions.
The Bell System Technical Journal

be consulted for information on
subject, and Dr. Fletcher has
clone a great deal of work not only
in the effects of frequency suppression
in music but also in speech and intelligibility of articulation on one side, as
well as in naturalness on the other.

may
this

\.

_jQr?T7or?rv-<

1

Although, from a theoretical standpoint, there is no limitation
way in which the coefficients

to

notes.

compensating
to

listen

such musical monstrosities as we had
in those days.
In the matter of vocal
music and speech, conditions were not
half so bad as in the case of instrumental music because the portion of
the scale that was recorded and reproduced fell almost within the range of
the human voice. Tones below middle
A (435 Int. Pitch) were heard almost
only
in
their
partials.
Above
A 2 (1340c.p.s.) there was very little;
consequently the articulation of such
consonants as "S", "F", and "V" was
very poor, and recorded violin tunes
near that pitch could not be distinguished from a flute playing the same

For the purpose of obtaining a mental
picture of the two characteristics of
pure tone, namely pitch and intensity,
we have arranged a short
demonstration.
First, we shall get
acquainted with the sensations of tone
produced by pure simple harmonic
tones as given by the loudspeaker

r
i

—

FIG.

f
—

•--

4

Variation of circuit shown

in Fig. 3.

As in all quantities involving a ratio,
the logarithm of the ratio is the difference between the logarithms of the
Consenumerator and denominator.
quently, when we say that there is a
gain of 8 decibels, we simply mean
that the energy "level" is higher by
an amount of 8 decibels above a level
which we take as reference. This is
the same as to say that the output
energy is about 6% times as great as
the input, whatever the absolute value
of this input may be. In practice, the
softest audible sound is taken as
"zero" level and the loudest sound,
which is so loud that it actually
causes pain, is about the sensation of
one hundred decibels above the zero
level.
As the sensation of loudness
appears to be a logarithmic function,
a gain of 10 decibels, from zero to ten,
felt about as considerable as a
is
change from 40 to 50. Hence, we are
going to choose an arbitrary level and
see the effect of increasing the tone
energy by plus or minus ten or more
Here it should be noted
decibels.
that the energy levels from the two
thresholds; that of inaudibility, and
that of pain caused by excessive loudness, are closer together at the extreme ranges of the audible spectrum,

and for this reason a new problem
arises in reproduction. What shall be
the proper level for average intensity
of reproduction at which a balance
between bass, treble and middle regisThis can be
ter should be reached?
solved only by a good pair of musically trained ears listening to a diversity of records in the room or hall
in question.

:

;
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Elimination of surface noise.
Elimination of natural periods.

Reinforcement of the Bass Tones
(Below 100 C.P.S.J
The lowest

frequencies found in
confined to about 50
cycles and up.
Also in radio broadcast, rarely is there anything below
this mark, as it has been found almost impossible to detect the difference in quality with frequencies below 50 eliminated or with them present in the musical rendition.
The
pianoforte is practically devoid of
foundation tone in its last octave, and
in the orchestra only the bass viol is
able to give a bass with strong
records

FIG. 5
Scheme for reinforcement

of high

frequencies.

Now

that

we have an

idea of the
problems to solve, let us see what are
the inherent limitations in the records,
particularly in discs as found at present in the market.
In the lower
register, it is apparent that if the bass
tones were recorded following the same
law as the middle and upper tones, the
amplitude of the waves would exceed
by many times the width of the groove,
and it would be necessary either to
make the space between grooves larger,
with consequent reduction of the duration of the rendition recorded, or the
outside diameter should be greatly increased.
Either of these alternatives
would be commercially impracticable
hence the necessity of reducing the
amplitude of the low-tone waves. In
the upper register, we also have a
limitation which is imposed by the
thickness of the needle point which
increases very rapidly during the first
few revolutions of the disc on account
of the excessive pressure (at the start
it is some thirty thousand pounds per
square inch).
With a thicker point,
the needle cannot follow the very fine
indentations in the record corresponding to the very high frequencies because they are smaller than the diameter of the section of the needle that
is engaging the record groove, and if
they are slightly larger the note will
sound but not with full intensity.

Hence,

it

is

necessary to compensate

for this defect.

So far, we have seen that we must
supply something that is lacking in
the record, but we must likewise
eliminate other things that are not in
the record but which appear in the reproduction.
Of these, two are particularly offensive and are quite common. One is the "surface noise" or
needle scratch, and the other is the
resonant frequencies in the whole electrical and mechanical chain that links
the recorded wave with the air pressure wave that affects the ears of the
listeners.
In this category we find
that acoustic resonance in the loudspeaker and in the surrounding space
predominates.
From the preceding considerations,
we note that there are four corrections to be applied to the amplifiers
that furnished the necessary energy
from the pickup exitation to loudspeaker operation. These are
1. Reinforcement of the bass tones
(below 100 c.p.s.)
2. Reinforcement of the treble tones
(above 1000 c.p.s.)

are

fundamental

below

bass tuba
are much

full

is

even

100.

The

of overtones which

louder than the fundamental in the 50-100 c.p.s. octave, although nominally it should go down to
43 c.p.s. For organ music, I must admit that I would be sorry to hear it

deprived of
but
would
be
occasions as
stops,

9

with the reactance, the voltage across
the coil will be

e2=I«L

(1)

Where

I is the current and w is the
frequency in radians, the generated
voltage will be

= lV(R+r)

ei

2

+

(—±)'
/

(2)

T

the ratio of impressed
voltage will be

= 7 = V (R+r) +

generated

to

3

(—i)'

(3)

if, for simplicity, we take into account the ratios of the resistance of
the tube, R, or pickup to the reactance of the coil wL, or that of the

and

1

condenser

frequency

for

which they are equal, and calling

this

the

at
<i)C

ratio Q, then

the glorious 32-foot bass

=
Q=^R+r

even then, these tones
missed
only
rare
on
they are never alone, for

l

(4)

wC (R+r)

Calling f„ the frequency for which
these reactances are equal, and designating the ratio between any frequency f2 to f by n, so that f— nf
then the reactance of the coil at any
frequency is
=nQR, and that of
the condenser will be X c=rr 1 x =n" 1 QR.
,

X=nX

The gain

in voltage at

between the impressed

voltage across the coil
plied by the ratio of transformation is
the impressed voltage at the grid of
the first tube) will be given by the expression

FIG.6

:

Grid-filament voltage is represented
by the vectors a. m.

nQ

Vl + Q
the organists play them or should play
them always accompanied by stops
sounding one or even two octaves
above, which are much more powerful.
It follows that for ordinary purposes,
excellent music may be obtained even
with the bass end of the scale limited
down to 50 c.p.s.

Our aim, then, should be to reinforce
the octave between 50 and 100 c.p.s.
with an amplitude increasing towards
the low end. There are several means
of accomplishing this end, but one
has been found to be extremely simple and effective, and requires but two
condensers and two chokes to be added
to the conventional two-stage transformer-coupled audio amplifier. The
schematic circuit of one stage is shown
in Fig.

any frequency
and the
(which multi-

e.m.f.

1.

2

(n

— n-

the

coil

By

giving numerical values to Q, we
the corresponding values of the
gain 7 for various frequencies, and derived the curves in Fig. 2. The abscissae represent n, or ratios of any frequency to the resonant frequency f„.
The first curve, marked "A," was calculated with Q=10, while curve "B"
was obtained with Q=5. It will be
noted that the first of these two curves
will not give a very satisfactory shape
to the bass octave voltage curve because the gain is so sharp. If, however, we are content with a smaller
gain, as in curve "B," and we follow
the first stage with a second stage hav-

VOLTAGE RATIO

is

negligible

in

comparison

)

find

DECIBELS

Let us consider the circuit comprising the pickup with its regulating potentiometer or "fader" and the condenser and inductance of the primary
winding of the first transformer. If
we call R the resistance (effective) of
the pickup combination, or that of the
plate of the tube in the case of the
second stage, and if L and C are the
inductance and the capacity in the
series circuit, and if the resistance in

(5)

2

1
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/
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ing a similar circuit, but the frequency

moved, say about 20 per cent, we
will obtain curve "C" in a similar
manner.
If the ordinates are logarithmic, such as in our graphs, the
combined gain of the two stages will be
represented by the sum of the ordif

nates of curves "B" and "C," and this
is represented by curve "D," which
shows a gradual increase in level from
normal (1:1 gain exclusive of tube
amplification) at high frequencies to
a maximum of 15 times at n=1.7 approximately. By making f o =50 c.p.s.,
the bass range will be sufficiently
compensated for practical purposes. If,
however, the bass is too pronounced
in certain records, the curves can be
brought down almost flat by shunting the coils with a resistance, the

pickup,

actually ruin the upper frequency response.
There are many ways of reinforcing
the high tones, but amongst the simplest expedients are two which have
several advantages
(a)

By
By

suitable transformer design.

separate
transformer to
boost frequencies above a given value.
(b)

The first method (a) has fixed
characteristics and hence it is not adjustable.
The second (b) is adjustable and it may be given any pre-assigned shape.
In the first method (a) advantage is
taken of the leakage reactance and distributed capacity in the transformer
windings. Fig. 3 represents the equivalent circuit.
If L 2 is about 10 times
L t and C2 is about the same value as
Ca, which is the ordinary case in interstage transformers, we can ignore,
without serious error, Ci and Li and
consider the circuit L% L 2 C 2 as one
in which an e.m.f. is generated across
,

IA which

is

L C

cuit

2

rent flow

common

to

primary and

(M) and the resonant

secondary
2

will

maximum

allow

when f=^

cir-

cur-

-and as

2tcVL2 C 3
FIS.

there

8

shown

Rate of change of amplitude with
frequency made steeper by adding
L in series with R and C.

values

of

R=X„

which may vary between

and R=00.

be noted that it is relatively
easy to change an ordinary transformer-coupled amplifier to a bass compensated amplifier.
All that is required is to put a parallel feed into
the plate of the tubes by means of
chokes or resistances, and insert in
series with the "P" terminal of the
transformer primary windings, a condenser such that 47u 2 f2 L,C=l, for f=50
in one stage and for f=60 in the
second.
It is well to observe this
order, because when the first stage is
tuned to f=60, the slightest hum will
be picked up and magnified considerably.
Needless to say, also, that the
hum elimination becomes correspondIt will

is

an

effective resistance

R

1

not

will be seen
that we can reduce the circuit of Fig.
3, to the schematic circuit of Fig. 4,
in the circuit,

it

which is of the same type as the bass
boosting arrangement previously discussed but with different characteristics.
There are many transformers
in the market that have a treble boosting characteristic when suitably utilized.

The second means (b) for the reinforcement of high frequencies, which

minimum

of additional apin Fig.
5.
It will be noted that the impressed
voltage between grid and filament of

requires a
paratus, is

shown schematically

the first tube consists of two components one which is practically constant
in magnitude at all frequencies above
the middle register and is in phase
and
voltage,
the
generatel
with
another component which varies rapid;

a compensated bass amplifier is fed from an
a-c. source, than in the case of the
straight er slightly "drooping" characteristic amplifier of the commercial
types found in radio sets.

with the frequency and comes from
the circuit comprising a resistance and
The same e.m.f. is ima condenser.
pressed across the condenser and resistance CR as it is across the choke
L1 (which may be the primary of
an audio transformer) neglecting the

Reinforcement of the Treble Tones
(Above 1000 C.P.S.

small reactance of the condenser Ci
which, by the way, serves the purpose
of reinforcing the bass as discussed in

ingly

more

difficult

when

ly

The high-frequency tones are not so
much reduced in relative magnitude
the average modern
The lack of high-frequency
response comes, as a rule, from wornout needles and from stray capacities
in the windings of transformers, wirIn some instances, the
ing, etc.
records themselves are lacking brilliancy, and in radio sets, an excessive
selectivity may mutilate the upper
band of the audio range. Some volume
controls of low resistance, across a
as the
record.

bass

T

in

r

*

fi&9
Ratio of generate^
voltages

:o

impres;ed

1. IT we make a vector diaof these e.m.f.'s, it will be noted
that the locus of the voltage across the

Section

gram

condenser or across the resistance will

m

move in a circle, since at point
the
vectors are always at 90 degrees with
respect to each other, and the impressed voltage is constant. Now, if the circle is drawn at a scale equal to the
ratio of transformation the voltage
from grid to filament will be represented by the vectors am. in Fig. 6.
The frequency will be given by the
tangent of the angle which is %fCR.
Using a ratio of 3/1 for T, the graph
that represents the relation between
E g and f, expressed in terms of n=f/f
is given in Fig. 7, Graph A.
<>

It

will

be noted that the rate of

change of amplitude with frequency
not sufficiently steep to accomplish
the desired results.
To make it

is

steeper, an
series with

inductance introduced in
and C as in Fig. 8 will
change the shape of curve A, Fig. 7,
and will be represented by curve B,
Fig. 7.
There is no need of a physically separate coil; the leakage reactance of the transformer when properly
chosen may accomplish similar results
in practice.
The control of the extent
to which the treble tones are thus
magnified is effected by providing the
resistance R with a sliding arm like a
potentiometer and connecting the transformer as in Fig. 8. It will be noted
that only when the potentiometer contact includes all the resistance the
vector diagrams hold true, but at other
intermediate points, the steepness of
the curve will be smaller. This is no

R

serious objection, since, after all, when
the arm is moved so as to reduce the
effect of the treble "booster," we do
not care particularly to emphasize, too
much a certain part of the scale since
we do not need to. The steepness of
the curve is determined by the ratio
Q'^Xo/R and the amount that will
overamplify the treble will depend
upon the ratio of transformation. In
practice, a 3/1 ratio is quite sufficient,
and curve C, Fig. 7 has been determined and plotted with that ratio and

with Q=3.

Elimination of Surface Noises

The elimination

of surface noises is a
rather difficult problem because they
consist mostly of excitation, impressing sharp mechanical shocks to the
moving element in the pickup. Hence,
any mechanical or electrical system in
the whole chain which is not periodic
will oscillate and that will result in
surface noises. There are some other
noises which come from forced vibrations due to inherent irregularities in
the "grain" of the disc. These are almost impossible to eliminate unless a
good portion of the upper register is
sacrificed, and we have to look for
further improvements in the process of
manufacture of discs and in chemistry
The natural
of the substances used.
oscillations occur at frequencies in the

neighborhood of 3700 cycles in most
cases. There seem to be several bands
of frequencies but it has been found

1
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by trials that

Page

the group around the

if

dued as well as broadened by the

named

figure is suppressed, over
one-half of the total volume of surface
first

eliminated. For this reason, a
tuned shunt that will reduce considerably 3700 cycles plus or minus six per
cent in each side will eliminate a lot
of surface noise without wiping off the
entire octave from about 2500 to 5000
c.p.s. as often happens with condensers
shunting the grid or plate circuits of
the amplifier tubes or the output to
the dynamic speaker. The elimination
of only three notes is hardly noticeable
because these high frequencies occur
practically in all instances as overtones and very rarely as solo tones.
Therefore the color of the tone of a
few notes will suffer to some extent,
while the neighboring notes contain all
their overtones, and it will be quite
difficult even to a trained musician to
distinguish when these three frequencies are present or when they are suppressed in a rendition even of the best
of the classics.
noise

sign of the coil and condenser may be
readily obtained. If we call
the resistance of the source (tube or pickup),
Fig. 9, the resistance P of the resonating shunt (of which practically all is
in the coil)
the reactance of the
coil for a frequency f
such that
4 7U Jf 2 „LC=l, and calling f/f =n, as
before, the ratio of the generated to
impressed voltages e t and e-, Fig. 9,

R

X

,

will be

VR +
2

t

1

in

+

2

P)

X

(«L

a

1

C" 1)

terms of the ratios of
X to resistances which

initial

reactance

Q=X„/R

shall call

and

+

Q" 2

7

q-i1
TQ"

+

q=X

(n

+

9-1)2

we

/r

— IT
n—

1 2

)

n-') 2

(

By giving numerical values to Q and
q, we have obtained the curves in Fig.
10.

It will be seen that the

shape

is

controlled mostly by Q and the reducing effect by q, although both of them
contribute to the sharpness as well as
to the magnitude of the effect. In this
graph, the ordinates represent the voltage ratio 7 in decibels below normal
level, and the abscissae are in terms of
frequency ratios, f/f
By making f
about 3700 c.p.s. the best results will
be obtained for the suppression of sur.
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The

elimination
of single
frequencies, or narrow bands, can be accomplished as well by series tuned
traps, Fig. 11, or by combinations of
series and shunt circuits forming
or sections.
The calculations for

16

T
a

series rejector are too well-known to
insist upon them, but unless such cir-

where current is drawn
and not merely potential, as when used
between tubes, they will accomplish
cuits are used

-16

16

series

resistance.

It

in-

will

to the present

seen how
be given the

we have

may

an existing amplifier

desired characteristics to compensate
for the deficiencies in the processes of
recording and reproducing. It is well
to show how easy it is to build an
amplifier containing all the features
that, we have described, and which will
have sufficient gain for ordinary purposes. Fig. 12 represents an amplifier

designed to operate from a phonograph
pickup to an output of about 15 watts.
The phonograph pickup P delivers its
voltage to a constant resistance "fader"
made of three resistances, r, r' and r",
and immediately a scratch shunt lc
follows.
The first stage contains a
transformer with series condenser Ci
and shunt resistance Ri for the purpose

r^mr^

or nothing. The best place
for series traps is either between the
pickup and input network or between
the output of the amplifier and the
speaker.
If the inductor is provided
with taps, the effect may be increased
or diminished by changing the tap
without affecting the tuning, as shown
in Fig. 11-A.
little

Elimination of Natural Periods
The suppression of resonating frequencies, whether due mostly to defects in the speaker or to poor acoustic
conditions, presents a very similar
problem to that of the elimination of
surface noises.
In the case of the
scratch noise, the frequencies should
be practically wiped out, whereas in
the case of the resonance problem they
should only be reduced in magnitude to
such an extent that they will come
at the same level as the neighboring
frequencies.
In shape, the acoustic
resonance graph is similar to the tuning characteristics of radio sets, and
although not so sharp as the combined
effect of several r-f. stages, it may be
sharper than a single stage of tuned

The calculations for the design of a
tuned shunt are exactly the same as

ordinates represent voltage
the
abscssae, frequency

ratios;

Up
face noises with the pickups that were
used in the experiments, but it is safe
to say that for most pickups the frequency under consideration will not
differ materially.
It is possible that
for best results one or more tuned
shunts should be employed, but in the
majority of instances one is quite suf-

r-f.

14
...

series tuned

traps.

-10

-18

10

FIG. Il-A

-8

-12

If

A MP.

very

—

coL

(

V(R +

ei

1

Band elimination by

of

be noted that the magnitude and the
sharpness go hand in hand in the case
of the acoustic resonance, for the
sharper the resonance of the mechanical system, whether coming from the
properties of the loudspeaker alone or
from resonating spaces near it or in
the room itself, the greater the maximum amplitude or resonance will be.
So it is with the tuned shunt; the
smaller the resistance within the
shunt, the greater the short circuiting
effect that it will possess for the selected frequency, and the smaller the
effect
(relatively speaking)
on the
neighboring frequencies.

is

The result of a tuned shunt is wellknown in its mathematics. We will
point out only a way in which the de-

and

sertion

11

the case of the scratch elimination
shunts
the proper proportions of q
and Q should be chosen.
However,
for a given shunt which may take care
of the most severe cases, (and by
severe is meant sharp resonance), the
effect can be at the same time subin

;

FIG.

1

Inductor provided with taps.
of controlling the bass

reinforcement

and regulating the amount of

The dotted

this gain.
lines in the secondary cir-

cuit represent the leakage inductance

and the distributed capacity of the
secondary, which by suitable transformer design may be made to reinforce the upper register.
To control
the gain in this part of the scale, a resistance Ri 1 with a condenser G\ in
series with it may shunt the secondary.

The second stage contains substansame apparatus but the frequencies to which the capacities and

tially the

inductances are adjusted should be
about 10 to 15 per cent different from
the values used in the first stage for
reasons discussed in section 1.
The
push-pull stage contains only a series
condenser which will reinforce the
bass.
It is left without control because all records are deficient in bass
and therefore there is no need of reducing the little gain which it brings
in.
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microfarad

make and

Fig.

12.

15

watt amplifier
to operate
from
pickup.

&^5

iiiiinii

FIG. 12

sections is of standard
will take care of the low

tension filtering and by-passing. The
chokes and resistances will act as sufficient filtering series elements, even in
the case of high gain 60 cycle amplification.
Care must be exercised to
avoid magnetic interlinkage between
interstage transformers and the power
transformer and choke, as a very
small amount of induction will be
greatly magnified. The performance of
an amplifier such as has been described
and illustrated is similar in nature
whether the audio frequencies come
from a pickup, a photocell or the deIn comtector tube of a radio set.
mercial applications, the chokes used
to feed the plates of the amplifiers
may be substituted by resistances, so
long as a high voltage source is available, which is the most general case
45 type tubes are placed
even when
in the power stage. By suitable selection of thickness of laminations and
arrangement of the windings of the
interstage transformers, the controlling
]
resistances Ri, R\, R 2 R 2 may be
eliminated, but the performance of the
amplifier will be fixed and not adjustable, which, by taking average
conditions, may be acceptable in less
expensive amplifiers.

—

The resonance

of the natural periods

in frequency by varying the

number

of

of the speakers or of the auditorium
are corrected by means of shunt traps
Si S 2 in the output circuit of the amplifier where they belong, since these
natural periods vary in different localities and they may be totally absent, at
It
least appreciably, in many places.
will be noted that they can be adjusted

turns included in the condenser circuit,
and in attenuation factor by
varying the number of turns included
The tubes
in the connection to the line.
are of the separately heated cathode
type, the heater circuits of which are
not shown. The four section electrolytic condenser with two 8 and two 18

PROJECTION ROOM VENTILATION

At the same time, the actual construction of the blower is such that the hot
gases do not at any time in the ex-

By

J.

F. Dailey*

was unavoidable that as the

IT

elec-

trically operated equipment multiplied in the theatre in order to keep

hausting operation come in close proximity to the exhaust motor.
This
eliminates fire hazards and automatically assures the motor of longer life

modern advancement, the
room temperature climbed
Multo levels far from comfortable.
tiple projectors with high and low intensity arcs and spotlights themselves,
in operation have limits of heating,

codes and ordinances in
the different communities vary some-

calling for air ventilation designed to
care for the conditions created.

from projection room
meet the requirements.

pace

with

projection

Projectionists

have

ofttimes

made

complaints about arc lamps.
Manufacturers claiming also that the
tremendous heat generated by the high
working amperages have caused warping and corroding of the metal casing
unjust

of the projector.

The

fault, after care-

ful research, was found not to lie in
the gaseous precipitate in the high combustion field of the arc, but rather in
the improper and slow exhaust of the

burnt gases.

Typhoon Fan

service.

Building

what, but in the main, outlets through
the roof and one or more air inlets
floor

levels,

A typical requirement where three
projectors are mounted in the projection room, is that a 4-inch outlet from
each machine must be provided. The
three individual 4-inch lines may be

combined in a 4-inch, 6-inch and 8inch line which goes to the exhaust
blower. The air pipe above the blower
must have a capacity the same as that
of the blower.

Systems extensively in use are of
layouts.
In one, two
blowers are employed one to remove
the air from the room and one to provide a current of cool air through the

two general

To counteract this fault simple exhaust methods of various types have
been designed. Bearing in mind the
need of isolating the exhaust blower
so that its motor would not feed-back
any noise into a sensitive amplifier,
the Typhoon projection room exhaust
calls for installation above and away
from the sound recording apparatus.
Pres.

and

Co.,

Inc.

;

machines.

Another layout permits of using one
blower to perform both of these functions a damper being incorporated to
adjust the balance of air movement
through the projectors and from the

—

room proper.

,

HARMONY OF MUSIC
HARMONY of colors

A

IN

COLOR

will accom-

pany the harmony of musical
Severance Memorial Hall,

chords in

Cleveland, now being built by the
Musical Arts Association.
The goal of a delicate blending of
sound and light effects has at last
been achieved by engineers of the

Westinghouse Electric and Manufacing Company who are building a color
"Console" in East Pittsburgh, Pa.
When the musicians take their
near
places beside their instruments
them, at an instrument resembling an
organ console, will sit the director of
color effects.
Majestic passages from
;

will
be accompanied by
appropriate hues.
The "color console" is provided with
36 individual controls. By means of a
remote relay board, it is possible to
connect one or more of the 110 cirIn
cuits to any of the 36 controls.
addition to the individual controls,
foot pedals vary the volume, or inHorizontal foot
color.
tensity,
of
pedals are divided into nine groups
so that each pedal controls the effect
of four "keys" on the color console.
Slanting foot pedals are arranged so
that some lights can be dimmed and
other lights made brighter at the same

Lohengrin

The intensity of all the lights
be varied by a master control.
Color effects made up of combinations of colors are maintained with the
same color quality through the entire
range of dimming.
time.

may
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Audio- Frequency
Gain Measurement
By

THERE
methods

Gilbert Smiley*

INCLUDING MEASUREMENTS OF
GAIN WITH AN AC. OPERATED
AMPLIFIER SUCH AS EMPLOYED
IN PHONOGRAPH PICKUP WORK

probably as many
of measuring gain in

are

audio-frequency amplifying

cir-

cuits as there are laboratories
interested in the results of such meas-

urements.

tempt

This article does not

to introduce

at-

any new or radical

concepts, but is intended to describe
a method developed during several
years work on such measurements, in
which considerable attention has been
paid to accuracy of results.
The requirements for accurate measurements of audio-frequency gain are
an oscillator of exceptionally pure
waveform and accuracy of calibration,
and a measuring system which inherently cancels out as much as possible
of the ever-present instrumental error.
Commonly a vacuum-tube voltmeter is
used as the actual measuring device,
since, by its use, it is possible to
secure high sensitivity with a minimum

load upon the circuit being measured.

The

Oscillator

As the

oscillator is the heart of the
system, the first portion of this article
will

deal with

its

development.

attempt to take these various factors
into consideration.
The tank circuit
is entirely separate from the oscillator,

and independent

of it, with the excepslight capacity effect of

tion of the
the tube grid circuits, for purposes of
calibration. A phase shift of exactly
360° is accomplished in the two resistance-coupled stages, and this shift can
be held nearly constant over the audiofrequency range by proper values of
coupling condensers and resistors. No
phase shift occurs in the feedback circuit, since the tank circuit appears
as resistance at resonance, and, at the
same time, the resistor, R 2 attenuates
any harmonics existing in the plate
circuit of the second oscillator tube,
until they assume negligible proportions in the tank circuit.
,

The

oscillator used is of the re-entrant, resistance-coupled type, and is illustrated in Fig. 1.
The particular cir-

was adopted after analysis of the
performance of many popular oscillacuit

flttPUFlEI?

had shown up various objections in every case.
The ordinary
oscillator, in which the plate circuit
tor circuits

coupled inductively or through a
capacity into the tank circuit, must
always introduce a certain amount of
distortion into the output when steady
state conditions are reached, since
limitation of amplitude in steady state
oscillation depends upon the limit of
swing in the oscillator tube, which is
is

always a distortion point. Even when
attenuating resistors are used to minimize the effect of tube distortion on
the tank circuit, the phase displacement encountered in the ordinary oscillator is sufficient to introduce undesirable harmonics in the output. Balanced circuits, while accomplishing,
under ideal conditions, the removal of
even harmonic components, still permit
the existence of odd harmonic components, and, in general, the difficulty
of achieving perfect balance is so great
as completely to nullify the benefits of
the circuit.

The
*

oscillator

Engineer,

shown

Samson

in Fig. 1 is

Electric

Company.

an

Fig. 1.

THItK

OSCIUHT01?

frame
tion.

that iron-cored inductances
be employed with equally good
results,
provided amplitude is sufficiently limited, and an adequate airgap is provided to prevent distortion
due to the characteristics of the core
material. Iron-cored coils have the
further advantage of presenting higher
ratio of resistance to reactance at a
given frequency, thus permitting a tank
circuit
to
be constructed with
a
sharper resonance characteristic than
is possible with air-cored coils of any
reasonable size.
The condenser consists of a decade condenser in one, onetenth, one-hundredth, and one-thousandth microfarad steps plus a variable condenser of slightly over one onethousandth microfarad capacity, giving
a total capacity of 11.111+ microfarads. The actual capacity elements were
chosen from a "seasoned" lot, and indications are that changes in calibration have been entirely negligible over
a period of more than a year.
indicate

may

Resistance coupled
oscillator.

The design takes into consideration
the fact that, always, there must be
distortion in the plate circuit of the
oscillating tube, and thus isolates the
tube from the tank circuit by the preceding amplifier tube and the resistor,
The actual limit of swing under
Ri>.
steady state oscillating conditions is
when the grid of the second oscillator
tube goes positive, and, since resistance
coupling is used, the plate current
meter, M, gives an excellent indication
of oscillation, as well as comparative
amplitude of oscillation, adjustments
made by means of the three-terminal variable resistor, Rj, which is
being

of the

to preserve accuracy of calibraRecent investigations, however,

continuously variable type.

Inductance Employed
In the tank circuit, air-cored inductances, tapped, and consisting of some
six hundred pounds of wire are used.
The coils are carefully bound with
bias tape, and are mounted in a timber

The Amplifier
The

amplifier portion of the oscillator is straightforward design.
However, volume control is accomplished
in such a way that the second ampli-

tube cannot be swung to more
than half the amplitude of the second
oscillator tube, which, as has been
stated, just barely swings positive on
the grid. For this reason, the second
amplifier tube is reasonably free from
danger of overloading.
All coupling
condensers are large in order to insure
a minimum of phase shift at the lower
frequencies.
Coupling resistors represent a compromise between a high
enough value to permit the tubes to
function as linear repeaters, and a low
enough value to minimize the effect
of electrode capacities and to allow a
reasonable battery supply voltage on
tube plate circuits. Furthermore, grid
resistors should be low enough to allow
normal bias at the tube grid with
tubes having normal values of stem
leakage and gas current.
fier
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Additional amplification is used exwhen necessary, considerable
power sometimes being taken with the
oscillator as a frequency source.
In drawing the circuit, batteries
have been omitted in the interest of
simplicity.
Normally the oscillator is
supplied by storage "A" and "B" batternally

teries, with "C" batteries built directly
The present calibrainto the system.
tion extends from twenty cycles per
second to thirty-thousand cycles per
second. Careful adjustment for a good
tank circuit, and careful manipulation
will yield
of the feedback control,
x
results consistently good, a similar

R

,

having produced less than
one-tenth of one per cent total harmonic output.
oscillator

interesting to note
excellent for use
in harmonic analysis, the addition of
attenuation to the tank circuit from
the circuit under test being all that

In passing, it
that the circuit

is

is

YTVM

Fig.

2.

Measurement of gain by
means of amplifier.

Some slight trouble has
experienced with pickup from
sixty cycle feeder lines in the vicinity
of the oscillator, but much of this
trouble disappears when iron-cored inductances, with confined fields, are
is

necessary.

been

ers without having the results altered
b5T such insertion.

Measurement of Gain
illustrated a setup for

plifier

gain with an ordinary a-c. operated amplifier, such as
is commonly employed for phonograph
pickup work. Such an amplifier must
be designed for some definite values
of source and load impedance, which
are indicated by Rs and Rl respec-

cially,

In Fig. 2

tively.

the

"With

oscillator,

a

multi-stage

voltages at the same frequency. The
voltmeter terminates in a grid detector
with balanced plate current indication
of conventional design.
The input
circuit is the only departure from convention, inasmuch as provision is made
for the insertion of any value of series
resistance necessary to render the load
of the voltmeter entirely negligible on
whatever circuit is being measured.
Sufficient stages in the voltmeter make
up for the loss attendant upon the use
of such an input circuit.
The volt-

meter

is

assembled in heavy copper

containers, which, in addition to providing capacity shielding, and, in some
measure,
inductive
shielding,
are
mounted in rubber to prevent vibration from reaching the voltmeter tubes.
The effort expended in the construction of this instrument has been amply

repaid by the exceedingly satisfactory
results.
It is a great convenience to
be able to insert the voltmeter at such
points as high-impedance secondary
circuits of audio-frequency transform-

The

of

oscillator,

O, with what-

external amplification is necessary, is operated into the slide-wire,
Rv, across which is a thermal voltmeter, V, commonly employed to check
the magnitude of input voltage reThe circuit then continues
quired.
through the source resistance, Rs, to
the input terminals of the amplifier
under measurement. The output terminals of the amplifier connect to a
series of decade boxes, Rl, so arranged
that a constant load resistance is presented to the amplifier, though a portion of the load, R, may be varied.
The vacuum-tube voltmeter may be
thrown across R or across the source
voltage at V, and R is varied until,
with constant gain in the voltmeter,
the deflections are equal.
The ratio
of load voltage to source voltage is
expressed by Rl/R. The procedure is
repeated at various frequencies until
sufficient points are obtained to yield
a smooth curve over the desired reever

gion.

While taking the readings
is

vacuum-tube voltmeter is employed,
having a built-in sensitivity control to
allow adjustment for maximum sensitivity for various input levels.
Impedance
coupling
permits
battery
economy, and yields a sufficiently good
characteristic in view of the fact that
the voltmeter .is used as a comparison
instrument only between two equal

is

measurment

the

used.

Vacuum Tube Voltmeter

plifier might be designed in which the
upper and lower limits approached so
closely as to render measurment by this
method impossible, but such an am-

R

of
it
essential that the amplitude of the

source voltage be kept within definite
upper and lower limits.
The upper
limit is the point at which the amplifier under test begins to produce measurable distortion, and may be detected
by reducing the source voltage slightly,
keeping the frequency constant, and
repeating the measurement, which, if
unchanged, indicates that insufficient
distortion is being produced to prevent
accurate measurements.
If a change
is noticed, it indicates that either the
upper or lower limit has been too
closely approached.
If it is the lower
limit, hum voltage is included in the
measurement. To check for this condition, leave the voltmeter across R,
and, not changing R, reduce the source
voltage to zero.
"When this is done
there should be no appreciable deflecflMPUFIEIf

would be worthless commerand therefore does not come

within the scope of this

article.

Gain Characteristic
Measurements taken outside either
of the limits will, of necessity, be inaccurate. The inclusion of hum voltage will tend to reduce the effects of
real fluctuations in the gain characteristic,
yielding an apparent char-

more perfect than is
actually the case for the amplifier in
question.
On the other hand, a characteristic taken at too high a level,
will show peaks of less than true magnitude, as the greater overloading at
such peak points will introduce sufficient distortion to reduce gain.
It is
also essential that tubes used in an
amplifier under test conform closely to
rated values, as tubes departing from
ratings yield results unrealizable in
practice. "When measuring d-c. or battery operated amplifiers, the lower
limit is somewhat extended, being the
point where extraneous noises or tube
vibrations enter into the measurement.
acteristic that is

The ratio, Rl/R, in Fig. 2 gives
voltage gain between generated source
voltage at V and the load, thus including the operation of the amplifier
from the rated source impedance, Rs,
into the load, Rl. Voltage gain alone,
unfortunately, is not enough to express
the real merit of an amplifying system.
The

decibel,

however, when used in

the pure concept of a power term, is
ideal.
As it is exceedingly difficult,
and almost meaningless as well, to
express the gain of an amplifier in the
decibel, db., equivalent of power output to power input, the present method
includes a comparison of the amplifier
with the next best thing, a theoretically
perfect matching transformer. In one
case the matching transformer is connected between the source and* load
used, and then the amplifier replaces
The resultant characteristic is the
it.
db. equivalent of the power ratio In
the load in the two cases.

In Fig. 3 this comparison is shown.
voltage. V, is constant in
both cases, and the db. equivalent of
V 3 /V2 is the gain of the amplifier,
since V 2 is the best that can be done
without actual amplification, while V 3
is the result of the use of the ampli-

The source

fier.

Fig.

3.

Measurement

employing

matching transformer.
voltmeter, as a deflection
indicates the presence of sufficient hum
to enter into the measured output voltage, which, in turn, means that the
lower limit has been passed. If there
is no indication of hum voltage, and
a change in gain is indicated, the
source voltage should be still further
reduced until no change in gain is
noticed.
It is conceivable that an amtion of the

As the transformer, T, is a theoretiperfect matching transformer,
there is no transformation loss, and
cally

the load resistance,

Rl when viewed

of the transformer
is equal to the source resistance, Rs.

from the source side

V 1 is equal to V/2. Since voltage is proportional to turns ratio,
which, in turn, is proportional to the
square root of the impedance ratio, V 3
is given by the equation,
Thus

Vs

= Vi VRl/Rs=^VRl/Rs.

.
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It has already been stated that, in the
case of the amplifier, the equation is

The

V3

ratio of

to

V2

,

therefore,

may

be expressed by the equation,

2RlL

£V2 = £f ViWR^
t\.

to apply the simplified expression for the db. equivalent of a voltage
ratio without departing from the concept of decibels as an expression of a
sible

The equation

ratio.

= 2D

db

is

V.
logi,

Vi'

from which
db

source and load impedances necessary
to determine the true merit of the
amplifier.

As both V 3 and V 2 are referred to
the same resistance, Rl, it is permis-

power

represents the gain over the normal
The
6 db. loss in a matching case.
middle term is the db. equivalent of
the voltage gain of the amplifier, while
the final term is the correction for

= 201ogio ^J^VlVRs
= 20 log w 2 + 20 log w ~
it

+

10

It is sometimes necessary to measure a system in which there is an
actual loss between source voltage and
This may be accomload voltage.
plished by the use of a calibrated attenuation network across the source
voltage, similar to the load network in
If the total, constant resistFig. 2.
ance across V be R 1 and the portion
across which the vacuum tube voltmeter is thrown be R, the other point
across which the voltmeter is thrown
being Rl, total, the equation, as referred again to the perfect matching
transformer is

db

Rs
l0gl °

RL

= 6 + 201og»^ + 101og,°j£
— 10
= 6 + 20 log M ^
|K

201o gl „
-

20

^
B

logi,

The same analysis

L

log,.

=6
=6

10 log,

10

log,,,

R

—
rCs

of terms applies in

except, in order to express
instead of gain, the sign of the
middle term has become negative.

this case,
.

Its

The first of the two latter equations
applies when the source impedance is
greater than the load impedance, and
the second of the two applies when the
opposite is the case. An examination
of the equations shows that the Fig. 6

loss

The middle term,

in either case, gain
indicative of actual variaFrom this term it is possible
tions.
to determine if the amplifier conforms
to design limitations such as db. varia-

or loss,

is

tion at limit frequencies from the one
thousand cycle mean, or "zero" level.

The algebraic addition of the other
terms allows the amplifier to be compared with the matching transformer
or with other units measured by the

same system.
With any particular unit the number
of necessary points for an accurate
gain

curve

is

slight.

Generally

the

characteristic should be started about
an octave below the range for which
the unit under test is designed. Points
may be taken at every octave thereafter until high frequency fall-off is
encountered, or, failing that, until a
sufficient range has been covered. Additional points may be taken in regions of sharp characteristic curvature until the performance of the unit
in such regions is accurately determined.
Usual points run in octaves
from twenty-five cycles per second to
twelve-thousand eight-hundred cycles
per second, with additional points at
one-thousand cycles per second and in
regions such as are mentioned above.
The system of measurement is as
accurate as the calibration and the
purity of waveform of the oscillator
will allow plus the accuracy of the decade boxes. Voltmeter error is nullified
by its use as a comparison instrument
only.
Continued use of the setup indicates an accuracy of better than one
per cent, which is approximately onetenth of a decibel.

Problems of Acoustics
By

THERE

are but two problems in
architectural
science
of
the
acoustics, both of a very practical character. These may be
designated as the private and the public

problem.

The private problem

is

that of pro-

The
sound-proof partitions.
increasing concentration of city dwellers in office buildings and apartment
houses has intensified the, demand for
reasonably sound-proof partition walls
and floors.
This problem has been
studied at the Bureau of Standards for
the past six or seven years, and several hundred types of partitions have
been studied, ranging from an 8-inch
concrete wall to a single sheet of
wrapping paper. As a result of these
ducing

measurements certain fundamental
principles have been established.
In the

first place,

when

dealing with

homogeneous walls it has been found
that the sound transmission is determined by the weight of the wall per
square foot. This means that a thin
sheet of steel and a thick sheet of fiber
board, both of the same weight per
square foot, will transmit sound equalIn other words, as far as
homogeneous walls are concerned, there
is no "best sound insulating material."
ly

well.

Dr. Paul R. Heyl

But to obtain satisfactory sound insulation in this way would involve
walls of prohibitive weight and cost.
Good results can be obtained at less
expense by means of walls built up of
different layers of material.
Here we must distinguish between
heavy and light walls. For walls of
masonry or of lath and plaster construction, it has been found that the
best results are obtained by the use
of an empty air space in the wall.
For such walls filling materials in this
air space are of doubtful value, sometimes actually increasing the sound
transmission. For example, two 4-inch
brick walls separated by a 4-inch air
space are better than an 8-inch brick

flight it is impossible to

hear a shout.

We

have been speaking hitherto of
air-borne noises.
We must also deal
with impact noises, such as those
caused by walking, moving furniture,
or dropping objects. These noises are
more difficult to insulate than those

The best way
of the air-borne type.
that has been found to deal with such
sounds is a combination of floating
and a suspended ceiling, each
with an air space between it and the

floor

main partition.
The public problem

is that of good
acoustics in an auditorium. In the first
place, curved walls and domes should
be avoided, as they give rise to sound

foci

and dead

Rectangular outgood hearing.

spots.

wall.

lines are best for

For light partitions, such as are used
between offices, a filling material may
be advantageous. Such partitions may
consist of two sheets of metal with a
fibrous filling between them.
Excellent results have been obtained in this

In the second place, excessive reverberation is to be avoided. This is the
most common defect in auditoriums,
and arises from deficient sound absorpThe sound
tion in the interior finish.
of a syllable or a note of music is prolonged so as to interfere with the fol-

way

in the structure of airplane cabins.

has been found possible, by means
of a partition weighing only 1% pounds
per square foot, to reduce the noise inside the cabin to about the same level
as that in a railway coach in motion,
while in the open cockpit of a plane in
It

lowing syllable or note.
Acoustic correctives are on the market in the form of special plasters, for
use in new buildings, and various
fibrous materials for use in old buildings, when it is not desired to replaster.
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Princess Theatre,

(Publix),

Joliet,

III.

Important F actors
1 heatre Acoustics

in
By R.

THE

sudden change of the
from
motion-picture industry
silent to talking pictures has
necessitated an enormous adjustment in the production and showing of such pictures. New equipment
and technique were necessary from the
initial step in the studio of filming and
recording to the final step in the theatre
of projection and reproducing. Among
the added considerations occasioned
by the introduction of sound were the
acoustical characteristics of the motionreproduce the
picture
theatre. To
original sound with the utmost fidelity
requires that each link in the chain of
the transformation of the sound be as
perfect as possible. The last link in
this chain is from the propagation of
the sound wave at the loudspeaker to
the ear of the auditor, and in order
that he may enjoy satisfactory hearing
conditions, the acoustical characteristics of the theatre must be acceptable.

The science of architectural acoustics
was already developed, and the introduction of the formerly silent theatre
as a patient in need of acoustical
*Thc Cclotex Company.

L. Lindahl

and Wallace Waterfall

diagnosis did not involve the development of a new field of science. It was
merely the determination as to whether
the new patient would respond to the
standard remedies, or would require
slightly

different

treatment

clue

to

peculiar minor differences.
The chief
distinguishing feature between talking
motion-picture theatres and ordinary
auditoriums is that the propagation of
the sound is by loudspeakers rather
than the original human apparatus or
musical instruments, and that when
desirable, as in the case of individual
speakers or singers, it is possible to
raise the loudness of the sound to a
level
above that of the original.
Whether this feature involved a
change in the usual method of acoustical treatment has been the subject of

some

investigation.

Acoustical Characteristics

To determine

acoustical characteris-

by a quantitative method which
would involve the use of the sound
equipment as in normal reproduction,
use has been made of articulation lists
recorded upon a standard film. Articulation tests have been developed by
tics

*

the telephone laboratories to measure
the efficiency of telephone transmission systems, and have been found
equally satisfactory for testing the excellence of auditoriums for the reception of speech.
Such lists consist of
monosyllabic words containing the

vowel and consonant sounds commonly
used in speech, which are spoken at a
prescribed rate, while observers seated
about the room record what they hear.
The recorded lists are compared with
the control list to determine the number of syllables correctly heard, and
from the results, correctly weighted to
allow for the relative occurrence of
vowel and consonant sounds, the "articulation percentage" of the room is
calculated. This figure is an index of
the hearing conditions in the room as
applied to the interpretation of speech,
but not, of course, for the reception of
music.

In order to have speech acceptably
not necessary to have
an articulation percentage of 100 per

intelligible, it is

It is possible to miss some of
the individual speech sounds and still
be able to gather the thoughts expressed from the context. Under ideal

cent.
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conditions the articulation percentage
will not be over 95 per cent to 96 per
cent, and acceptability is usually taken
as over 75 per cent.
In testing a theatre, articulation lists
are called by both a human caller
standing at the screen, and an excellently recorded film, containing the
sound track only. Some very interesting results have been obtained. If
an observer obtains in any one position approximately the same articulation percentage for the film and the
human caller, one may usually assume
the difference that the ideal articulation possible is due to the acoustical
condition of the theatre. If the film
yields higher values than the human
caller, the difference may be partially
due to the increased loudness of the
film and to the partial overcoming of
reverberation and focusing defects by
means of directional speakers. If the
opposite is true, the caller being higher
than the film, the difference may be
partially due to the observer being
located out of the beam of a directional
speaker, so as to lose some of the
higher frequency components, or to the
fact that a directional speaker causes
a localized sound focusing effect not
set up by the human source, as when
pointed toward a curved surface, or to
the faulty reproduction through the
system. Naturally some judgment is
required in interpreting the results obtained and considerable technique is
involved in performing the tests, but
the
method offers a quantitative
measure of the hearing conditions in
the theatre which makes it possible to
compare various locations within the
auditorium, as well as to compare
theatres with known standards. One
can determine the amount of "life"
in the so-called "dead spots" in the
house, and also the comparative excellence of "the best sound in town."

Actual Tests
In a Los Angeles theatre, tests were
made before and after acoustical

treatment to determine just what gain
could be attributed to such treatment.
The theatre was rectangular in shape,
seated 1,500 people, and had a volume
of 399,000 cubic feet.
The period of
reverberation in the empty room was
3.04 seconds at the standard pitch of
512 cycles. A test group of eight persons was first tested under ideal conditions
in a small
non-reverberant
room, with a human caller, and a
figure of 80 per cent obtained.
This
group was scattered about the untreated house, and a figure of 57 per
cent obtained for the human caller.
With the same loudness level as the
human caller, but below the average
fader setting, and with observers in the
same positions, the film gave an average
of 50 per cent. The fader setting was
then raised to the average setting,
which raised the loudness level about
6 decibels, and a figure of 58 per cent
obtained, which was close enough to
the figure of 57 per cent for the human
caller to be regarded as quite identical.
It may be remarked that the film was
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made by the same caller, so that any
individual differences were thus eliminated.

legitimate
ances, but
nished for
pictures.

Perforated Cane Fibreboard
Acoustical treatment was applied
upon the ceiling between the beams,
upon the side walls in panels, and upon
the back wall, in the form of a
perforated cane fibreboard having a
sound absorbing efficiency of 70 per
cent at 512 cycles. The reverberation
was now 2.01 seconds. With the same

group occupying their former positions,
the tests were repeated with the ventilating fans on to simulate, as well as
actual

operating

conditions.

With the human

caller, the

group aver-

possible,

aged 70 per cent and with the film 76
per cent. The increase of the film
over the human caller may be attributed to the higher loudness of the
film which decreased the interfering
effect

of

ventilating fan noise.
the percentage with
caller jumped appreciably.

the

With the fans
the

human

The increase
age

off,

in articulation percent-

may

be attributed solely to the addition of absorbent acoustical materials which decreased the reverbera-

by what may seem to be only a
rather small amount. It may at first
be questioned whether the increase in
articulation percentage from 58 per
cent to 76 per cent represents any considerable improvement.
Such an intion

and vaudeville performwas remodeled and refur-

use with talking motion
Upholstered seats were in-

heavy carpets laid in the
and about 3,150 square feet of
acoustical
material
mentioned

stalled,
aisles,

the

above installed in the ceiling.
Sabine period of reverberation,

The
was

measured at 1.95 seconds. The theatre
was acknowledged to be excellent
acoustically but it was desired to obtain accurate data for the basis of

comparison.

The test group in this case averaged
93 per cent under ideal conditions. In
the theatre, with the human caller,
the average articulation was 92 per
cent, approximately equal to the ideal.
With the film, the observers in the
center portion of the house averaged
96 per cent, above the "ideal," due
probably to the slight increase in loudness. Upon the extreme front sides,
the articulation dropped off markedly
with the film, although still sufficiently
high
for
acceptable hearing. This
may be attributed to the characteristics of the directional exponential loudspeakers with which the theatre was
equipped.

Other Tests
The same

test

group was used

in

testing three other theatres in central

sound was installed.
Another series of tests was run in a

Illinois.
The data collected from the
four houses was very interesting. In
general, the recorded speech showed an
average of 84 per cent articulation,
and the voice an average of 85 per
cent. While the averages were approximately the same, the distribution
was much poorer with the film than
with the voice. The slightly higher
values obtained with the film in the
center portion of the house made up
for the low values obtained on the

theatre

sides, to give

crease, however, occurs over a critical

region and may bring the formerly unsatisfactory condition up into the acceptable range. The effectiveness of
the treatment was demonstrated by
the increase in the box office receipts,
which is the determining criterion, and

by the fact that the theatre was put on
a paying basis for the first time since

located

in

central

Illinois.

This theatre had long been used for

approximately the same
average as the voice.

Rialto Theatre, Joliet,

III.
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The seating capacities of the houses
inspected varied from about 800 to
2500, and the reverberation in the
empty rooms from 1.4 seconds to 2.7
seconds. The articulation with the
same group of observers varied from
79 per cent to 90 per cent with the
film, and from 81 per cent to 92 per
cent with the voice. The variation in
reverberation was not great, and a possible relation between articulation and
reverberation was obscured by other
factors, such as shape and size.
In
choosing the correct period of reverberation for a theatre, therefore, it
seems foolish to set the optimum with
too great accuracy because of the influence of factors about which little is
known.

The type

of exponential speaker used
the above theatres is quite directional in effect and gives excellent reproduction within the beam of the
horn, as the various component frequencies of the sound are quite effectively
reproduced. Outside
of
the
beam there is a falling off of the
higher frequencies, which manifests
itself not by any appreciable diminution in loudness but by a loss of certain
high
frequency
consonantal
sounds, with a corresponding decrease
in the intelligibility of speech.
( In the
theatre mentioned above the vowel
articulation remained the same upon
the extreme sides, and the decrease
was only in the consonants.) In
theatres which are quite wide it is
sometimes difficult to adjust the horns
so that they overlap properly and at
the extreme sides of the house and in
paths midway between the beams of
horns it is possible to have a decrease
in articulation due to loss of the consonantal sounds.
in

sary to use horns with extreme directional
properties
to
overcome the
acoustical defects of the house, and
better general reproduction should obtain in such houses with less-directional equipment..
It is
necessary for an acoustical
engineer to be able to recognize which
defects are due to
equipment and
which to the acoustical condition. It
would be quite expensive and possibly
extremely embarrassing to install a

few thousand dollars worth

of acoustical materials only to find such a procedure to be useless because the equipment was at fault. It sometimes

occurs

even, that it is necessary to
demonstrate that a house is satisfactory acoustically, although the owners
may complain they believe hearing

conditions are not good.

Such an incident came up in connection with a very large and popular
house, seating over 4,000, in one of the
large cities. Although the attendance

There have been two opposing views
by leading manufacturers! of
sound equipment in the matter of

held

loudspeakers

regards

as

VC 2 = 97 X 94 X

94

= 86%

Articulation Test Record
xilic

ox

j.esL...

Condition Tested.
Syllable Articulation
lest No. 1
List No. 13

Vowels
group is bout, bit, bought.
you hear back, bite, bake, write
it down.

1.

The

2.

If

first

now say

3.

I will

4.

Write down buck, boat, but.
For the fifth group write
Consonants
Did you understand why, tie, pie?

5.

6.

beck, book, bet.

Please record high, wig, wiz.
These syllables are by, thy, guy.
9. Whip, my, will, was just spoken.
10. Write the combination
11. Please write the following

tional speakers enabled the installation
engineers to partially overcome the
acoustical defects. By directing horns
at the "dead spots" caused by focusing

reverberation, it was possible to
drown out the blurring or echo effects
present, and in a generally reverberant
house, to direct the sound at the
audience.
or

All equipment

now

being modified.
It has been found that it is often desirable to be able to project a "bundle"
of sound into a certain region, so the
conespeaker users have
sometimes
added a small horn to give direction.
The users of the directional exponential
horn are now replacing some
speakers with others having a wider
beam, so the speaker can efficiently
cover
a
larger
angle.
In
houses
acoustically acceptable it is not necesis

8.

directional

and it is interesting to note that
both have modified their views so as to
more nearly coincide in their objective.
When sound equipment was first installed, there were few houses acoustically acceptable, and the use of direceffect,

was due

to improper horn placement
by incompetent persons. The difficulties found were not those which had
been described.
The chief difficulty
with the house was not acoustical condition or poor equipment, but that its
extreme size and width made it difficult to obtain good distribution with

the speakers used, especially when set
by inexperienced persons. A casual
analysis would not reveal the actual
defects, nor demonstrate that defects
were not present in the supposed
locations.

Intelligibility of

Portion of articulation test record sheet

showing typical words used in vowel and
consonant tests

was good, the house making money,
and the patrons not complaining, it
was believed that the house had an
"echo" and that there were some "dead
spots" in it. A close examination revealed no "echo" where it was supposed to exist, and no particular reason why dead spots should exist in the
locations
pointed
out.
Articulation
tests were used to determine the cause
of complaint.

The

showed

that with the
hearing conditions were
better on the main floor than in the

human

tests

caller,

would be expected. The
showed a decrease in
intelligibility upon the main floor, especially at the front corners and an inbalcony,
film,

as

however,

crease in the balcony. Analyzing the
results
at the
individual positions
showed that the increase in intelligibility in the balcony with the film was
probably partly due to the increase in
loudness.
It was also discovered the
speakers had recently been changed by

Speech

above examples the
tests have been made purely for determining the intelligibility of speech
and
1
b ° Ut
e
** be aSk
".V
? regardmusic
?
The usual complaints
ing talking motion pictures is that the
dialogue is unintelligible, and the
usual solution in acoustical treatment
In

7.

Loudspeaker Directional Effects

a theatre employee to give better hearing in the balcony, which probably accomplished the objective, but which
also "robbed" the main floor. The decrease with the film upon the front
main floor corners was due to the
directional
effect
mentioned above.
The average overall efficiency of the
house was acceptable, and the difficulty

all

of

the

f

'

"™

*

is to i ower

the period of reverberation
Reducing the reverberation tends to make the syllables of
speech and notes of music clearer and
more distinct with a resulting increase
in

tlie

theatre.

intelligibility.
Complaints
about
the music are comparatively rare since
it
is
not necessary to distinguish
separate notes to get the rhythm and
melody, and a slight excess of reverberation does not seem to particularlv
disturb the musical appreciation of the
average movie fan. Reducing the reverberation to values proper for speech
d oes not lessen the quality of the musical reproduction, since talking motion
picture experience indicates it is permissible to have much lower periods
of reverberation for reproduced music
j-i,,,_ tllp
.jo-ilnal
n oi
This
mnv
Tnan fn
ror
xae m
011
J- ms
ma y hp
"e
<=
partially attributed to the fact that
the reverberation effects are recorded
and reproduced, so that additional
reverberation
is
For
superfluous.
tliese reasons tests of the speech articulation percentage can be taken as a
basis of comparison of the quality of

in

-

hearing conditions,
Tliere has been some discussion regarding a different set of optimum
per iods of reverberation for talking
motion picture houses. Before passing

upon the advisability of a new list of
values, it may be interesting to view
the data from which the optimum
values were derived. Knudsen's work
indicates that for speech, in auditoriums of normal size, the most favorable time of reverberation is approximately 1.0 seconds. This has been a
purely quantitative determination. The
values for music have been based upon
opinions of various acoustical authorities, and have varied with the authority, although some data has been derived from a study of auditoriums
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generally acknowledged to be acoustically
good.
A set of optimum
speech
both
applicable
to
values

music has been some compromise between quantitatively determined speech data and arbitrarily
Possibly
determined musical values.
tbese values have been influenced by
the musicians who, in general, seem

and

more reverberant condition
In applying
than do the listeners.
such standards to talking motion-picture sound, such sound is usually con-

to prefer a

siderably louder. It also may contain
reverberation effects from the recording and the requirements of the musicians need not be taken into consideration.
For this reason it is logical
to assume with such a source of sound,
it may be advisable to have slightly
lower reverberation in the auditorium

than for sound which is less intense.
The standard intensity of the test
sound is 60 dbs. or one million times
minimal audibility, so to get the same
reverberation with a louder sound, it
is necessary to have more absorption,
which amounts to a lower standard
period of reverberation.

than

being

In some very large theatres, having
considerable amount of absorption
in the form of drapes, hangings, tapestries, upholstered seats, and carpets,

and low deep underbalcony spaces,
is

very

difficult to calculate

it

accurately
allowable

the
reverberation.
The
difference of opinion which may exist
in selecting coefficients of absorption
and in calculating the effect of the
underbalcony space, will often cause
a wide variation in the calculated reverberation.
In such cases it is usually more accurate to make an actual
reverberation test of the theatre, using
a calibrated organ pipe and a stop-

articulation.

For most houses it seems that the
critical
change in reverberation is
between two and three seconds.
If

For these reasons, what is needed in
the adjustment of reverberation for
talking motion pictures is not a new
set of optimum periods of reverberation but merely a judicious use of the
present set. In a theatre it is usually

necessary to reach the optimum value
with a small audience, and the procedure just recommended guarantees
approximately optimum conditions at
all

times.

Experience seems to indicate with
the average theatre an upper limit of
approximately
2.0
seconds.
Auditoriums

which

had

formerly

been

acceptable, though not good for original sound, having an empty period
of reverberation of 3.0 to 3.5 seconds,
were found to be unsatisfactory for
the "talkies," and required a decrease
to about 2.0 seconds for correction.

The quality

of hearing conditions in
neighboring competitive theatres often
is a factor, as a theatre might be considered to have "good sound*' in one
city but not in another.
In general,
there seems to be little danger of adding so much absorption to a talking
motion picture theatre that the house
becomes too "dead." Such a condition
is probably due to the high selectivity,
or difference in absorption at different

The new Eyring formula

for calculat-

ing reverberation does not necessitate
a very appreciable change as regards
The average
the average theatre.
overall absorption coefficient does not
usually exceed .25 for the empty house.
This involves a correction of about
10 per cent, which is within experimental error of measurement, and
closer than the average calculation.
In any case, assumptions are necessary
which usually do not accurately
evaluate such factors as shape, location of absorption, etc.

a

seconds due to the size of the audience
and if this variation comes below the
proper limiting value it may have

the reverberation can be brought to
two seconds, even when practically
empty, the variation in reverberation
caused by the audience is of little
consequence.

figures closer to the ideal.

Absorption

There is a variation in reverberation
in the average theatre of at least 1.0

no effect on

this will serve to bring the calculated

ence.

Variation in Reverberation

practically

and since the reverberation at such a
point is usually below the optimum,

some materials rather
occasioned by too much
absorption. Two theatres were treated
to achieve an empty period of reverberation of 1.25 seconds, and have been
pronounced very fine acoustically. No
complaint has been received of "deadness" although the reverberation is
under 1.0 second with a medium audi-

frequencies, of

Treatment of Rear and Side Walls

'

Although the ceiling usually offers
the best location for acoustical treatment in the average church or auditorium, in the case of the talking
motion-picture theatre it is often advisable to install the treatment upon
the rear and side walls. Since sound
from a loudspeaker is usually more
directional than from a human speaker,
and since it is usually directed at the
audience and walls, it seems logical
to place the absorption in the path of
the sound.
Installing wall treatment
also distributes the absorption more
evenly over the surfaces of the room.
Since the floor is usually quite absorbent from chairs and people, placing
acoustical material upon the opposite
the absorption,
ceiling concentrates
leaving the opposite walls bare and

components of
Vertical
sound waves may die out more quickly
than the horizontal, causing a "flutter"
or "rattle" between opposite parallel
reflecting.

O

20

40

Syllable

fcO

80

Aeticulation

walls.

between
relation
syllable articulation as determined
by articulation tests and ability to
interpret the meaning of sentences.

Curve

showing

watch or other equipment. The measurement is corrected for the deviation
from standard intensity and for the
threshold shift caused by the presence
of noise, to give the true Sabine period
of reverberation. It is also often advisable to check one's calculations by such
There has recently
measurements.
been published data by the Bureau of
Standards upon the "absorption" of
an audience. This data indicates a
somewhat lower figure than the classical 4.7 sound absorbing units published
by Prof. W. C. Sabine, and almost
The effect of
exclusively used since.

using the
however,
appear at

newer and lower

may

figures,

than would
first glance, due to the fact
that the relation between reverberation and absorption in a room is
be

less

the effect of the
hyperbolic.
audience is to add absorption, it is
also to decrease the difference in reverberation which any certain amount
Thus, using
of absorption can cause.
the lower figures for an audience will
usually change the reverberation by
onlv .2 or .3 seconds with a filled house.

Since

Another reason why the treatment
of rear walls is desirable is that such
walls are generally curved, with the
radius of curvature upon the stage.
Sound is focused to cause an echo
During
discernible in the front seats.
use the loudness of the direct sound
in the front seats close to the speaker
masks and overpowers the echo, and
in the rear of the room the difference
in path between the direct and reflected sound is not sufficient to cause
any echo, nor is there any concentration so close to the curved surface.
In the center of the room, however,
poor hearing conditions may result,
because there is sufficient time interval
between the direct and reflected sound
to cause a blurring, if not a distinct
echo, and there is a concentration of
sound in that locality sufficient to be
apparent, as there is a smaller proportion of direct sound heard than in the
front seats.

Curved ceiling surfaces, such as
domes, pendentives. etc., should be
covered with an efficient absorbing
material if they exercise any detriThis serves
mental focusing action.
to reduce the intensity of the reflected
sound.
Although such procedure will
(ConchidrH cm page 24)
1
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Learning the Science of Sound

on the

Silver Screen

THE

rapid growth of the sound
motion-picture
industry
has
necessitated the employment of
many hundreds, even thousands of men to install the sound apparatus in theatres throughout the
country as well as to service the apparatus while in use. Both the RCA

Photophone
equipment
expert

and

Western

such

is

as

installation

demand

reperfect
sults
are
to
The
be
obtained.
motion-picture
producers,
who are
the backbone of the industry, have
done little to provide the industry with
men qualified to handle this costly and
intricate equipment. That job has remained for special schools.
With the development of the talking motion picture, the question arose,
who should train the intallation and

The

Pictures.

Electric

to

if

maintenance experts?

Where the Future Motion-Picture Experts
Learn the Principles of Recording on Film
and Disc and the Projection of Talking

RCA

natural that those in whose hands the
teaching of radio has been raised to an
exceedingly high standard should also
undertake to teach talking motion
picture technique. Moreover, the affiliation of the school with the Radio
Corporation, and the manufacture by
another subsidiary of that organization of the RCA Photophone system,
,gave reason to their urge to enter the
talking motion-picture field.

VW
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motion-picture

ready

been

''if*

are

rela-

equipment has

al-

installed,
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RCA

Photophone and Western Electric
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i
k

courses

including not
only the RCA Photophone but also the
Western Electric system.
And we
might state that although the Institutes is an RCA organization, the Western Electric system receives as careful and unprejudiced consideration as
the RCA Photophone.
The best objective principles of education are
strictly adhered to.
The students are
taught theory, practice and fact about
The
all makes of radio products.
talkie laboratory contains complete

The casual observer might think of
the Institutes as just another trade
school, teaching radio.
However, a
visit
the
school
to
soon dispels
any such delusion. Although the talk-

Insti-

tutes did not take long to answer the
challenge.
Since the talking motion
picture uses radio technique to such
a large extent, it was thought only
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Different students a r e working on the projector drive mechanism,
photoelectric cell equipment and the sound-on-film attachment.

1
the

turntable
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sound-on-film and sound-on-disc equipAnd since RCA and Western
ment.
Electric
use different installations,
each system is separate and complete,

wiring circuits and all. Moreover, this
not obsolete apparatus, given by the
organizations represented, but new
pieces of machinery, bought by the Institutes for the purpose of training
is

In addition, we find a
regular motion-picture projection room,
with two sound-on-film and sound-ondisc projectors. Envious glances have
been cast in the direction of this projection room by motion-picture men
who wish that they might have rooms
similarly euipped. And then of course
there is the small motion-picture theatre with its screen and theatre loudspeakers.
With the removal of the Institutes to
its new home at 75 Varick Street, New
York, the placement of the talking
motion-picture equipment has been
made in such a manner as to afford
easy instruction and inspection by the
The maze of apparatus is
students.
not for exhibition only, but for practical use. Apparatus representing many
thousands of dollars is continually being taken apart and put together again
by the students, who, through handling the machinery, gain not only a
mastery of its technique but also a
confidence lacking in students who
learn only by theory.
their students.

The Institute's talking motion-picture
courses lead to qualifications for the
installation and maintenance of apparatus in theatres.
No instruction is
given in the other sciences pertaining
to motion pictures, such as camera
Of
work, lighting, or operating.
course, the theories of these operations
are studied, but only as background
for the chief subject. The Institutes,
through long experience, has learned
that the greatest need at present in the
talking motion-picture field is for
the
equipment
know
men
who
reason
the
For
this
perfectly.
first
course begins with the funtalkof
the
principles
damental
ies

:

and
With a thorough groundwork

physics, mathematics, optics

sound.
preparation, the students are led into
the actual work of talking motion pic-

A

second course, more advanced
first, teaches the student the
finer points in talking motion-picture
installation, repair and upkeep.

tures.

than the

To mention but one of the problems
involved, the type of apparatus used
and the installation is dependent to a
large extent on the acoustic properties
An oval theatre must
of the theatre.
be treated differently than a square
one. and a long, narrow hall differently
from a round

one.

But more important

than even the shape of the theatre
are the materials of which it is built.
Hard shiny materials reflect sound,
On the
tending to excessive echo.
other extreme we find that too many
soft fabrics, tapestries, draperies and
the like make a theatre "acoustically
dead." lacking in reverberation. The

ideal of a balance between too much
and too little echo must be achieved.

RCA Photo-

phone,

Inc.,

sound - on - film
recording
system. The condenser micro-

phone

is

shown

on the stand;
the microphone
amplifier in the
closed box with
the handle; the
recorder amplifier

directly

in

back of it; the
recorder on the
table.

In most instances the fault is toward
echo, in which case upholstered seats,
carpets, draperies on the walls or other
cures must be used.

panse of

flat

Perhaps a wide exhard wall must be broken

up

into different planes, dispersing the
reflected sound and changing sharp

echo into a less undesirable form. Or
again, a domed ceiling may cause
echo by bouncing the sound back and
forth from the floor, the reflected
sound of one syllable or note of music
meeting the direct sound of a later one,
causing dead spots or sound foci. All
these matters receive due attention, to
the end that a theatre equipped with
sound apparatus by an RCA Institutes
trained engineer may have not only
the material equipment, but the right
type of equipment, properly installed.
The characteristics of the various types
of loudspeakers receive attention, the
directional effects of horn speakers
and of directional-baffle speakers, the
effects of cone speakers and the like.
And the results of sound-on-film and
sound-on-disc under various conditions
are also studied.
An example of the way in which the
RCA Institutes combines theoretical
with practical teaching is shown in a
lesson concerning frequencies and their
As
manifestation on sound-on-film.
the students sit in the miniature
is
there
theatre
motion-picture
screen
a
film,
on
the
thrown
whose sound track is also proIn the center of the screen is
jected.
the word "50 cycles," while on the
left-hand side, on a white strip running
from top to bottom of the screen, is a
visual representation of 50-cycles large
rolling waves, and from the loudspeak-

er comes a steady low sound representing 50 cycles audibly. Then the word
"changing" is flashed on the screen

and as the sound from the loudspeakers rises in pitch, the wavy line on the
left-hand sound track narrows per-

When the sound is constant
again it is at 100 cycles, and the waves
on the track have sharper points. In
this way the students are shown the
oral and visual representation of frequencies up to 6000 cycles, at which the
sound is more like the swish of wind
than anything else.
And the sound
track shows needle-like lines instead
of the large round w avy ones of the
lower frequencies.
ceptibly.

r

Taught in this manner, the lesson on
frequencies has a value far beyond that
which might have been obtained from
thousands of spoken words and diain text books. Speaking of text

grams
books,

the

faculty

of

the

Institutes

have written many books on radio and
allied subjects, some of which are used

But the instructors are

in the courses.

broad-minded enough to realize that
there are other points of views. Books
by many authorities are used without
regard to their affiliations with RCA
or any other organization.

The

RCA

Institutes is a trade school

only in so far as people
will

later

earn

their

who

attend

livelihoods

in

radio or talking motion pictures. The
character of the school, however, is

more

like that

nical colleges

of our foremost

and

institutes.

ly,

the

far

more complete than that

motion-picture

tech-

Certain-

equipment

is

be
found in any other school in the country.
A visit to 75 Varick Street will
convince anyone of the thoroughness
and earnestness with which the Institutes is aiding the talking motion picture industry and training the future
technician in this newest science.
to

Page 22

Projection Engineering, September, 1930

The

T

ransmission
of

1

elevision 1 mages
By

Philo T. Farnsworth and Harry R. Lubcke

A READING OF THIS ARTICLE
WILL SHOW THAT THE MEANS
BY WHICH TELEVISION MAY BE
ACCOMPLISHED ARE AT HAND

THUS

far man has evolved only
one means of electrical communication.
His vehicle is a
single dimensional time continuum. The commercial wireless, the
telegraph, the telephone, and the radiophone transmit intelligence that is
initially single dimensional, since a
dot or dash or the modulations of
voice or music are intensity variations
occurring in time, and time alone. But
television,
information must be
transmitted regarding space as well,
and because of this added dimension
the problem is difficult.
The transmission of an image requires that information be conveyed
regarding the light intensity on a number of elemental areas, and that they
be reproduced in the same relative
position they occupied before transmission.
For television, fifteen or
more images must be presented to
the eye each second, so that it cannot
distinguish them individually, but sees
only the resultant and receives the
To convey inillusion of motion.
formation regarding the light intensity of an area, at least a half cycle
of alternating current is required. If

in

an image of
mental areas

twenty
is

thousand

ele*

to be transmitted at

the rate of fifteen pictures per second,
it will be appreciated that a very high
frequency will be required and since
all lower frequencies enter in the general case, a band of frequencies extending from the highest frequency to
the frequency of repetition of the
image must be provided for.
Since the nature of the transmission
medium is the same for all cases it is
evident that as the amount of intellithe
increases,
transmitted
gence
amount of the transmitting medium
used must also increase. In terms of
the
sideband
broadcasting,
radio
width must increase as the amount of
increases.
transmitted
information
Thus, if we are content with a dot and
dash signal, which must be decoded
at the receiver before the intelligence
transmitted is recognized, we require
a sideband of only two hundred cycles.
If we will have intelligence transmit;

* Director, and Assistant Director of Research, Television Laboratories, Inc.

ted as
will

human

beings express

it,

if

we

have voice and music transmis-

we must use a sideband of five
thousand cycles. If we desire a copy
of a picture and will accept one every
seven minutes, we can accomplish our
purpose with a sideband of three
thousand cycles. But if we demand
television, if we will be satisfied with
nothing less than seeing at a distance,
if we must have motion, if we must
have fifteen pictures each second, then
we must use a sideband of from
twenty thousand cycles to two hundred thousand or more cycles.
sion,

Thus, television

is

essentially

diffi-

But difficulty is piled upon diffiwhen the detail demanded is in-

culty

creased without limit.
If a modest
image will be accepted, one of twentythe defive hundred elementary dots
tail given in the card pictures formed
by a rooting section at a football
game then a sideband of twenty thou;

;

But if detail
discernible the closeup play and players of an ice hockey
game must be had, a sideband of two
hundred thousand cycles or more must
be employed. What we will be satisfied with will vary with our temperament and interest, but it is plain that
sand cycles will
sufficient to

there

is

suffice.

make

some lower

limit,

a

mean-

ingless jumble of dots, that will not
hold the attention of the most interested.

And

tween entertainment performance and
perfection can be a wide one; but
visually it cannot, for the eye is a
very discerning organ. It can detect
small displacements, or lack of sharpness, or exaggerated contrast with
Consequently, a
startling alacrity.
degree of perfection attained in a
visual process is much less appreciated
than the same degree of perfection attained in an aural process.

Quantitative Value
Conscious of these natural factors

Detail Required
cult.

siderable deficiencies by an imaginative process.
Aurally, the gap be-

so enters the definition of the

"entertainment value" of a television
image, of what fineness of detaiL.is required to interest the viewer in the object viewed to the extent that imperfections in the medium are ignored.
The ear is a tolerant organ which cannot perceive enormous exaggerations
in the relative amplitude of sound,
and which will effectually supply con-

which conspire to make television a
difficult accomplishment we turn to a
quantitative

definition

of

entertain1

Certain investigators
ment value.
have set the mininum number of elements required for the entertaining
portrayal of the

human

face or small

group close-up as twenty-five hundred
In contradistinction to this,
Fig. 1 was made from a photograph of
a television image of twenty thousand

elements.

elements.

This image of a lady with her eyes
was transmitted by the Farnsworth system of electrical scanning
some six months ago. An ordinary 4
inch by 5 inch plate camera directed at
the screen of the receiving tube was
used to take the photograph. Imperfections in the photography and in the
halftone reproduction soften the tone
and exaggerate the contrast as would
be expected. This illustration is, as
far as known, the first published
photograph of an American television
image.
closed

The
inches

image shown was
and one-half
can well be con-

original of the

approximately
square.

three
It

Weinberger, Rodwin, & Smith, "Standards for Commercial Television," Proc. I.
R. E., Vol. 17, No. 9, Sept. 1929.
1
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sidered as having entertainment value.
With animation and with voice accompaniment the illusion of life is nearly
perfect.
The image is actually a
small edition of a talking motion picture and as such it holds the attention of the audience from so many
angles that certain imperfections are
never perceived. A still and inarticulate presentation of the image as given
in the cut makes every imperfection
apparent, as is known in the motionpicture industry.
If a motion-picture
film is stopped and a single frame
examined during projection the true
detail of the film is perceived, which
is much inferior to the apparent detail
secured when motion is presented.
The eye is incapable of scanning the
moving picture thoroughly, since it is
occupied in following and interpreting the motion of the subject, whereas
a still picture gives every opportunity
for careful scrutiny. The experiment
is a very interesting one, since the
change in detail from an absolutely
motionless image to the moving image
is very noticeable.
Images of the character mentioned
will serve as entertainment value teleThe
vision for some time to come.
quality demanded will rise with that
which can be demonstrated, as was
the case in sound broadcasting where
the treble renditions of the small
horn were of entertainment value un-

Page 23
the announcer to follow the game by
looking at a receiving screen rather
than at the field itself, to the end
that he can accurately describe what
is coming over the television, and so
bring to pass this acme of television
entertainment which is so dear to the
heart of the lay public.
An image of this caliber requires a
sideband of three hundred thousand
cycles for its transmission, or for
the
transmission
single
sideband
width of three television channels as
assigned by the Federal Radio Commission.
Such an accomplishment is
very difficult technically and impossible legally on the frequency assignments now reserved for this service.
But it is not technically or legally
impossible if other means are used.
There are two means available. First,
be accomplished by the use
it can
of ultra-short waves, where the per-

;

the better dynamic performance was
heard. It is a psychological fact that
in ignorance of something better the
present suffices, but once the ignorance
is removed the old standard cannot
be enjoyed. The original of the image
shown has elicited favorable comment from persons more likely to be
prejudiced unfavorably than favorably
toward the presentation, from the
consideration of greater detail and
because of the more pleasing black
and white color as compared with the
common black and orange images.

til

Actual Accomplishment
With the twenty thousand element
facilities available a

very satisfactory

an ice hockey game has
been seen from standard newsreel film.
Long shots from the roof of the auimage

of

ditorium show the players as black
figures against the white ice, scenes of
group play give excellent detail regarding the shape and dress of the
players, while close-ups give detail
comparable to that perceived by a
viewer of a motion-picture presentation located in the last seat in the
balcony. With large letters "I" on the
front and back of the sweaters of
one team and letters "A" on the
sweaters of the other team the play
could be easily followed without the
aid of a ringside announcer.
But even with this detail it is felt
that the ultimate television image will
be more than twice as good, that it
will contain some forty thousand elements.
It will be an image capable
of supporting the detail required for
the excellent presentation of a football game, an image that will permit

and wavelength there are as many
channels of three hundred kilocycle
width below ten meters as there are
ten kilocycle channels between ten
meters and infinite wavelength it is
evident that the legal problem is also
possible of solution.

Wired Radio Channels
The use

of wired radio provides an
altogether different means for television transmission and is equally at-

The fact that the carrier
directed and that a connection is
required to a certain circuit makes
possible the metering of programs and
the establishment of a service with a
definite revenue, as has been done
with the telephone. Development work
tractive.
is

along this line has shown that the
carrier frequency can be any convenient frequency, that modulation and
demodulation problems are small, and
that, save for attenuation, the character of the distant signal is very
faithfully the same as that of the
original.
It is possible to transmit
synchronizing pulses over the same
line as used for the image frequencies
without any interference between the
two, and these can be used as the
necessity for which tariff is exacted
with more certainty than the image
transmission itself, since the latter
can be illegally received with an
antenna parallel to the transmitting
wires by employing large amplification.

First published photograph of an
television
Image.
Unphotograph of image
retouched
transmitted by Farnsworth Television System.

American

centage of sideband frequency to carrier is no greater than the percentage
the broadcast sideband is to broadcast carrier, and second, wired radio
can be employed, where, without experiencing interference, the decrement
of circuits used can be made high
enough to pass the wide sideband.

The Short-Wave Field
Considering the short-wave channel, the three hundred cycle sideband
is just one per cent of a carrier fre-

quency of thirty thousand kilocycles,
which is a wavelength of ten meters.
Considering a sideband in the broadcast spectrum of ten kilocycles, or the
width of a channel as allocated by the
Federal Radio Commission, we find
that it is one per cent of a carrier of
one thousand kilocycles, or three hundred meters. Thus, when it is realized that suitable carrier frequencies
are available that reduce the ratio of
sideband width to carrier frequency
to a value that is reached by some of
the better radio broadcasting stations
today, the technical problem is seen to

be amenable to solution. When it is
further realized that because of the
reciprocal relation between frequency

With these facts known it must be
recognized that the means by which
excellent television can be accomplished are at hand. It must be recognized that the prediction of skeptics
that real television is still far in the
future is no longer valid, although
such views were rational enough when
made in the light of the twenty-five
hundred element image and the means
usually used for obtaining and synchronizing it.
The requirements for
the coming television image are known,
the apparatus for its creation and reproduction are available, and fortunately, means for its transmission that
have been provided by an ever beneficent
Nature are now recognized.
All that remains before us is the creation of a public and professional confidence in the feasibility of something
better, a united effort, and television
broadcasting will come as quickly and
as truly as did sound broadcasting.
S.M.P.E.

FALL MEETING

Fall meeting
the Society
THEMotion
be
Picture Engineers

of

of

will

held at the Pennsylvania Hotel in New
York, October 20-23, according to an-

nouncement by W. C. Kunzmann,
chairman of the program committee.
The time and place for the Fall
meeting was decided upon July 28, at
a meeting of the Board of Governors
held in

New

York.

The program

of papers and entertainment is already in preparation, according to J. I. Crabtree, president,
and will be announced soon.

;:

;
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SMPE ADDS

84

NEW MEMBERS

SINCE

MAY

UNUSUAL

growth has been experienced this summer by the
Society of Motion Picture Engineers.
Eighty-four new members have been

added to the membership since May

1.

The

in technical terms

shows an increase

of ten decibels at a constant frequency
of 4000 cycles above the present stan-

dard mechanical

slit.

In actual prac-

tice the

reproduction is brilliant and
true to tone, the voices are natural and
the high frequencies are reproduced.
A laboratory test shows the possibilities with this unit of reproducing,
as far as the optical unit is concerned
and the photo electric cell, 16,000

international influence of the
Society is shown in the fact that 28
of these new members are from foreign
countries.
Residences of the new members, according to countries, are as follows
England,
11;
States,
56;
United
New Zealand, 2 South
France, 3
Africa, 1; India, 2; Scotland, 1; PoGermany, 2
Norway, 1
land, 2
Japan; 2 Brazil, 1.

The theory of this unit is purely
optical and a feature in the unit is the
cylindrical
microscopic
lens,
focal
length of which is .005. The collecting
area of the cylindrical microscopic lens
is .016 which converges the image of

With the large increases in membership which the Society has been making for the past few: years, and with
the unusual gains in membership for

the filament of the exciter lamp to .001.
This image of .001 is then reduced two
to one by the projecting lens on the
unit, which brings the resulting slit of

Meeting to be held
Pennsylvania Hotel, October
is
expected to break all attendance records.

light to .0005.

;

;

;

;

;

this year the Fall

cycles.

the
20-23,
at

A

(Concluded from page 19)

NEW

SOUND-ON-FILM

DEVELOPMENT

ANEW

development consisting of an
optical unit which conveys the
image of the exciter lamp filament to
the sound track in an optical trail, has
been acquired by Tone-O-Graph, Inc.,
formerly known as the North American Sound and Talking Picture Equip-

ment Corporation.
The general set-up remains the
same as in older equipment, but the
mechanical element is replaced by an
optical unit.

position of this new
the exciter lamp filament, a pair of condensers, a microscopic cylindrical lens, and 14 mm.
projector. The total distance from exciting lamp filament to the sound

The natural

optical unit

is

is approximately 4% inches. The
overall dimensions of the optical tube
is 3 inches, leaving a space of about
11/16 of an inch between the projector
This dislens and the sound track.
tance allows the projection lens to be
cleaned of the oil film as often as the

track

operator

may

IMPORTANT FACTORS IN
THEATRE ACOUSTICS

desire.

The

technical specifications of this
optical unit give a slit of light
It has
at the sound track of .0005.
no chromatic or spherical aberration.

not entirely overcome the focussing,
it may reduce it so it is no longer
objectionable.
The acoustical engineer is seldom
called in to aid in the design of an

auditorium.

After it is built, he is
asked to correct it, or while it is being
built, he is asked to make it as good
as
possible
without
any
radical
changes in design. It is fortunate that
in spite of the varying shapes, sizes
and furnishings, it is usually possible
to

treat a theatre so that it will be
acceptable, if not quite ideal.
There
are few houses whose acoustical condition is such that it can not be adjusted by intelligent treatment. Intelligent treatment will take into account
every pertinent factor, and in some
cases will be quite costly. An auditorium built at a cost of several hundred
thousand dollars cannot be made
acoustically perfect by stretching a few
piano wires or by changing the direction of the ventilating air currents,

and it is not reasonable to expect this.
As in most cases, "trick" methods are
not satisfactory and good engineering
must be resorted to in the end.

ticular reel from a finished picture as
was released for distribution, it can

it

be any consecutive one-thousand foot
section cut from the picture.
These
reels are to be run before the entire
membership of the technicians' branch
of the Academy on a later date. Only
a select group of men comprising the
chief sound engineers or their representatives from each of the studios
was present at the special meeting.
Approximately fifteen studios will be
represented before the Academy by the

sample

Academy Sound Award. Each of
members of the technicians'
branch of the Academy will be refirst

the 103

quested

three pictures.
that receive the
most votes will be selected for the final
voting; and one picture will be chosen
from them as the best sound picture
of the past year and given the Sound
Award. In a similar manner, other
pictures will be picked for excellence
of story structure, photography, and
The pictures from which
the like.
sample reels are exhibited will naturally stand the best chance of being
selected but they will not necessarily
be the ones from which the final picture is chosen. As this is the first time
that the Academy has made a Sound
Award, a great deal of interest is being
shown by the sound technicians at the

greater volume and more brilliant
and truer tone of reproduction.
The Wollensak Optical Company of
Rochester, N. Y., are licensed under
these patents to manufacture and sell
these units to the theatre and manufacture trade. Tone-O-Graph, Inc., are
licensed to use these optical units in
their equipment for sound-on-film reproduction.
A test demonstration proves that
this new optical unit is far superior to
any method on the market today, and

vote

for

five pictures

;

various studios in this event.

GREATER TALKIE SEASON
a proclamation
INMayor
Rolph, of

THE FIRST ACADEMY SOUND

AWARD

These dimensions compare with the
standard unit of today of .0005 against
This difference is very noticeable in
the result, giving higher frequency,

to

Then the

new

.001.

reels.

Since these sample reels are to be
exhibited in rotation in the same projection room and from the same projection machine, they will be shown
under exactly the same conditions and
it will be possible to
make a close
comparison of them.
Some of the
sample sound records will be on discs
but most of them will be on film, recorded by either the RCA Photophone
or Western Electric methods.
At the meeting when these exhibits
are run, the members will be asked to
vote on the pictures that they consider
to have been the best examples of
sound recording in the past year. The
picture finally selected as the best picture of the year from the standpoint
of sound recording will be given the

By

Season
Talkie
Greater
nouncing
(which began on August 15) the mayor

Charles Felstead

A T

a special meeting on August 19
of the technicians' branch of the
Academy of Motion Picture Arts and
Sciences, in Hollywood, in regard to
the selection and exhibition of sample
reels from the various studios for com-

*»

parison of the quality of the recorded
sound, it was decided that each studio
should exhibit a single one-thousand
foot reel selected from one of its pictures.
These sample reels are to be
cut from the release prints of productions that have actually been exbibited in this vicinity.

thousand feet of
Imt

in

place

of

Exactly one

must be shown
being any one par-

film

recently issued by

San Francisco, an-

;

said

:

"It is with unusual interest

and

en-

thusiasm that I call upon the people
of San Francisco to join in the celebration of Greater Talkie Season.
"Greater Movie Season has become
Greater Talkie Season and commands
a new and added interest because of
the remarkable improvements which
have been made, both scientifically and
artistically, in the production of sound
and talking motion pictures."
In the San Francisco Examiner of
August 15 appeared an interesting
cartoon depicting the crowning of

Queen Talkie.
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BLUE SEAL HEAT RESISTING IMPROVED FILM TRAPS
FOR SIMPLEX PROJECTORS
MADE OF AN IRON ALLOY
to Warp under the intense
heat of the Arc Spot. A necessity for the
Perfect Projection of "Sound" Pictures

Guaranteed not

B-16 Film Traps with Sliding
Double Round Corner Apertures, one Aperture for Disc
and Silent Film and one cut
Proportional for Movietone
Film to be used with our
Adaptors
$30.00
B-17 Sliding Double Aperture
Plate

6.

B-24 Film Trap with individual
mats for silent, movietone
and magnascope effect. Traps
complete with all mats
B-20 Master Plate to hold mats
stationary

30.00
1

Standard Aperture with
Square Corners
B-22 Proportional Movietone
Aperture with Square Cor-

03

.

50

B-21

ners

1.50

(CAN BE
CUT ANY SIZE APERTURE)

B-23

1.50

Blank

Mat

1.50

Manufactured by

BLUE SEAL PRODUCTS CO., Inc., BROOKLYN,
260 WYCKOFF ST.

N. Y.

Manufacturers of Motion Picture Accessories Since 1913

Improve Your Sound
Your sound rendition is appreciated by your patrons and
your profits mount in proportion to the good quality of your
sound pictures.

ITa

IS

now

universally recognized that a reproducing unit having

diaphragm will more faithfully respond to the
any other reproducing method. Sound
Pictures demand the very best equipment to keep your audiences
satisfied and bring them back for the "next show."
small, light

entire audible range than

Handsomely

finished

and

thoroughly dependable
over a wide frequency
range.

The Fox Electro-Dynamic Unit
The FOX Unit employs the lightest, most responsive diaphragm on the market. Has the exclusive feature of the
"Diaphragm Cartridge" which permits quick and easy replacement of parts without loss of time. Carry "Diaphragm

(2)

Cartridges" instead of spare units and save money.
Sketch shows
Representatives wanted in every part of the country.
able territory still open.

Some

valu-

cation
of

of

lo-

parts

"Diaphragm

Cartridge."

We

also

manufacture complete sound on films and disc equipWrite us to-day.
ment for sound pictures.

FOX ELECTRIC & MFG.
3120 Monroe

Dept.
Street,

CO.

L
Toledo, Ohio

2.

Inner pole ring.
Voice coil.

3.

Special

1.

4.

diaphragm
Horn mounting.

7.

5.

Palate plate.

8.

6.

Assembling

9.

ring.

Outer pole piece.
Assembling screws.
Inner pole piece.
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New

Developments
and
of the Industry

News
THE FOX ELECTRODYNAMIC

UNIT

One of the outstanding developments in sound
current season has been
amplification during the
the introduction of the Fox system of reproducing
unit.

This device is the invention of C. M. Fox, of
Toledo, Ohio, after a series of several years of
research work upon acoustical and sound projection
Mr. Fox first startled the moving-picture
problems.
industry in 1921 when he perfected and introduced
the first practical low intensity lamp for projection
purposes.
This lamp is now universally recognized
the world over as a standard part of picture proEqually as important to the
equipment.
jection
sound feature of the modern "talkie" is this newly
developed device of Mr. Fox's which so accurately
reproduces every slight inflection of sound coming
from the electrical circuit of the amplifier.
The driving power used in the unit is of the
Its distinction lies
well-known electrodynamic type.
in the size, weight, shape, material and suspension
of the diaphragm, and the manner of impregnating
the voice coil to the diaphragm so as to make it
an integral part thereof.
The outside shell or case which holds the entire
assembly is formed in one piece of special alloy
and is so designed as to make assembly possible
These features permit
with only one large nut.
quick, easy, positive assembly which owing to the sensitivity required of the unit is an important feature for
The top
which patent application has been applied.
plate

which covers this bowl

material and
poles
the
of

is

also

made

of

special

inner circle radius forms one of the
Upon this plate is
magnetic field.

its

Known as FSC Colorsheets, this new product bears
a close resemblance to the common colored gelatin,
but in construction and in usefulness, many advantages are claimed.
Being of a cellulose compound FSC Colorsheets
have great elasticity and pliability which is retained
even with constant use under great heat from high
intensity arc
lamps.
The colored sheets do not
fade.
This is especially true in the color blue,
which in the past has been most troublesome.
Fish-Schurman Corp., 45 W. 45th St., New York
City will be pleased to send a trial FSC Colorsheet
to
projectionists or lighting effect engineers upon
request.

ARCTURUS EXPORT BUSINESS SHOWS INCREASE
Over the seas to far-off lands has become almost
a daily habit with the products of the Arcturus Radio
Tube Company, Newark, N. J.

"There

is

hardly a country on the globe," states

W. A. Coogan, export manager, "where Arcturus tubes
are not used.
And. if we were to analyze the classifications of actual users in all these countries, we
would find that the range included all classes of the
populace all the way up to some of the crowned heads.

The Royal Palace in Bucharest, Roumania, has an
installation of Arcturus blue tubes.
Several of Rome's
most eminent Cardinals are also Arcturus users.
"Conditions

N.

point

to

a

considerable

increase

in

business for American manufacturers of electronic devices in export fields," concludes Mr. Coogan.

SIMONS SAILS FOR EUROPE

M.

N. M. Simons left August 13 via the SS. "Europa"
Continent to cover the Scandinavian
central and southern European markets and
the Near Eastern markets in connection with the sale
and distribution of the various lines for which The M.
Simons & Son Company, Inc., act as the foreign sales

for a trip to the

markets,

factors.

At the conclusion of this trip there is a possibility
Simons going from the Continent directly to
Buenos Aires to cover the Latin American markets.

of Mr.

SMALL THEATRE SOUND EQUIPMENT
The

Hughes-Cash

Company,

5650

Grand

River

Avenue, Detroit, Mich., has purchased the Damo
Mfg. Co., of the same city.
The company thus adds
the Damo sound-on-film mechanism to its line of
faders and amplifiers, giving a line of apparatus foi
complete sound channel.

The line is designed for medium and small sized
theatres requiring sound systems with small attention

FADERS AND VOLUME CONTROLS

and servicing demands.

The Central Eadio Laboratories, 16 Keefe Ave., Milwaukee, Wis., have on the market a new "Fader."
Centralab volume controls have exclusive features
that provide smooth, noiseless, velvety tuning, with
just that "bit" of firmness to let you know the slider
will "set"
all features that produce a favorable sales

—

response.

During the past eight years Centralab controls conprovided good, long-lived and trouble-free
This year Centralab has again improved its
controls mechanically and electrically. These are minor
sistently

SOUND-ON-FILM EQUIPMENT
Simplimus, Inc., of Boston, Mass., has issued an
eight page booklet describing and illustrating that
Company's well known SAF-RAY, completely wired
sound-on-film theatre equipment.

service.

refinements for still greater reliability
overlooked in 1930 merchandising.

—

not

to

be

NEW LINE OF AMPLION MICROPHONES

DEJUR-AMSCO MOVES
Dejur-Amsco

&

Lafayette

on Morton

Corp.,

Sts.,

located at Broome
to their new quarters
Streets, New York.

formerly

have

moved

& Washington

RAULAND AMPLIFIERS
A

mounted the inner pole piece between which is inmade diaphragm which rests between

stalled the finely

well-cushioned holding rings around the outside diamThis complete assembly constieter of diaphragm.
tutes the "cartridge" or "diaphragm assembly" which
can easily be installed or substituted in case this Is

complete

line

of

power

amplifiers

for

public-

address and centralized radio systems is announced
by the Eauland Corporation, 3341 Belmont Avenue,
Chicago.
In
addition
to
amplifiers
in
portable
form and also panel types for mounting on channel
racks, the line includes portable and panel mixers,
pre-amplifiers, and microphone current supply units
and other equipment for complete sound system
installation.
It is stated

by

the

manufacturer

that

in

the

ever necessary.

manner in which the diaphragm rests in its
as it is suspended, in accurate location as
distance between pole terminals and voice coil
is one of the features which enables the Fox unit to
reproduce such a wide frequency range.
Located within the throat opening of the Fox
unit is the "palate," a circular, perforated disc,
which regulates the range and quality of the reproduced sounds with exceptional fidelity.
The unit is capable of handling excessive loads
without distortion or damage and its remarkable
frequency and tonal range insures accurate reproduction of sounds, particularly those of the human
voice.
Its output in sound efficiency compared to
the input electrical energy averages well above that
of the best designed "cone type" speaker, and its
frequency .range is correspondingly greater.
comparatively a simple matter to make
It
is
the exchange of speakers in a theatre from the
"cone type" to that of the Fox electrodynamic
unit.
This unit, of course, must be used with
some standard type of good exponential horn, of
which there are several on the market.
The

housing
to

NON-BRITTLE
An

NON-FADING

FSC

COLORSHEETS

improved colored light effect material for
spotlight and stage effects has been placed on the
market recently by the Fish-Schurman Corp.

While the development and improvement of most
sound amplifying equipment has proceeded at a
very rapid pace, the microphone, up to the present
time, has remained an exception to the general rule.
As originally devised by Emile Berliner in 1877,
it
consisted essentially of a loose contact between
metals.
This type of construction has been used
ever since.
In the conventional form the current
flows
from a carbon button attached to a metal
diaphragm, through carbon granules into a stationary carbon button.
In the recently announced line
of Amplion microphones, an important new principle
is
introduced,
namely that of transverse current
flow.
In these microphones the current is forced
across the face of the instrument by locating two
carbon electrodes near the opposite edge of the
diaphragm.
Between these electrodes, there is a
shallow
channel,
filled
with
special
microphone
granules and held in place by a thin treated silk
membrane, which acts as the diaphragm.
When
sound impinges up on the diaphragm, the adjacent
granules are disturbed.
This changes their resistance and hence modulates the direct current flowing
through the column.
In this manner, greatly improved tonal reproduction is attained, without agitating the carbon electrodes, which only are used
to make quiet, constant electrical contact with the
granules.
This new improvement reduces background
noises,
eliminates packing and
results
in
greater
sensitivity
and vastly improved fidelity of reproduction.

PORTABLE AMPLIFIER
Jenkins and Adair Type B portable amplifier
designed
built
primarily
is
and
broadcast
for
station pickup work and portable sound recording. It
consists
of
a three-stage amplifier using standard
tubes together with a built-in level indicator.
The
two position input normally for either carbon microphones or condenser transmitters, can also be built
to accommodate wire lines or phonograph pickup if
desired.
The input circuit switch, in addition to
its normal duty, controls a relay in the output circuit,
which prevents clicks from going out of the
line.
Voltage on the filament circuit is indicated
by a voltmeter connected permanently in its circuit.
Plate current for the various circuits may be checked
by a
push-button
controlled
milliammeter.
The
maximum undistorted output level is approximately
plus 6 db, and the total variation between 50 and
6000 cycles is approximately 1 db. Total gain 70 db.

The

design and building of Rauland amplffiers special
emphasis has been placed on producing scientific
sound equipment which combines quality and deThe wide
pendable operation with moderate prices.
variety of units comprising the new Rauland line
enables sound engineers to select exactly the apparatus needed for the- particular requirement of

any installation.
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POLYMET
SOUND EQUIPMENT

Main and Head Amplifiers
Specially designed parts carried
in stock, including

Condensers, Transformers
Chokes, Resistors
Ask for new Bulletin AMP-1 P

POLYMET MANUFACTURING CORP.
SOUND EQUIPMENT DIVISION

New York City

839A East 134th St.

TYPHOON
PROJECTION ROOM

EXHAUST FANS
PAY FOR THEMSELVES
Clearing
Projector

Exhaust Fans
for Every
Purpose

Arcs of
Burnt
Gases

SOUND SERVICE
Jenkins & Adair, Inc., with a background of six years'
experience in the design and development of precision
sound frequency equipment, is prepared to furnish the
following service to sound recorders, manufacturers of
sound apparatus and experimenters.
Design, development and manufacture of accessories
and essentials to recording sound on wax, metal or film.
Design or manufacture of special transformers and
filter components to meet specific requirements.
Engineering service for recording companies and manufacturers of sound equipment.
Testing service for manufacturers of sound equipment
and recording devices.

Send for our

Bulletins.

Triples

Their Life.
Typhoon Exhaust
Fans Have Proven

MADE

Their Superiority.
ALL CAPACITIES

IN

To operate from

1

to

4

JENKINS

Projectors.

& ADAIR, INC.

Engineers
Let Us

Know Your

Problem.

CHICAGO, U.S.A.
JENKADAIR 3333 Belmont

Write for Booklet "A."

Cable Address

TYPHOON FAN
345

W.

39th

St.

CO.
N. Y. C.

Ave.

British Offices: 76 Old Hall St., Liverpool, Eng.
40 Buckingham Gate, Westminster, London, S
1, Eng.

W

French

Office:

16 Rue de Chateaudun, Asnieres, France.
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NEW DEVICE CLEANS MOVIE

FILM AS

IT

RUNS

THROUGH PROJECTOR
Amazingly simple and practical, a new device for
automatically cleaning 16-mm. motion-picture film, as
it is being projected, is announced by the Bell &
Howell Company.
No longer will the home-movie projectionist need to clean his film laboriously and ineffectively by hand.
The B & H film cleaner, as it is called, not only
prolongs the life of film by removing grease, oil spots
and dirt, but the new screen brilliance, resulting from
film scientifically cleaned is a tremendous factor in
securing perfect projection.
1
ounces,
This new device, which weights only 14 /%
is quickly attached to a Filmo projector, and is as
quickly detached.
The film is thoroughly cleaned on
both sides as it runs through a pair of tapes moistened
with "Filmoleen," an especially prepared cleaning
fluid.
Under well-regulated pressure, the dirt and
grease are automatically wiped off.
Then in passing
through the projector mechanism, the film becomes
perfectly dry before it reaches the take-off reel. Clean
tape is brought into place at a turn of a knob whenever the old tape gets dirty.
A 3-foot roll of tape
enough to
is supplied
for each side of the cleaner
clean many feet of film.

—

THE PHOTOLYTIC CELL
The Arcturus Radio Tube Company, Newark, N.
has

issued

an

attractive

company's photolytic
upon request.

cell.

booklet
Copies

installations have been made in
eight in the Phillipines,

China,

J.,

that
describing
may be procured

A

ABOUT CONDENSERS

Japan, seventeen in
nine in the Dutch

East Indies, and four in the Straits Settlements, bringing the total number in the Orient up to forty-six.
In every instance the expansion has involved the
organization and maintenance of installation and servicing staffs.

PICKUPS
The Unit Reproducer Company, Rochester, N.
manufacture a line of hydro positive pickups
theatre and public-address installations.

Y.,
for

FADER

EXCITER

CHANGE-OVER
IS

The

DEVICE THAT

NOISELESS
from

one projector to another when film sound is employed, results in a disagreeable click in the loudspeakers.
In order to
eliminate this feature, the engineering staff of the
Clarostat Manufacturing Co., 285 N. 6th St., Brooklyn, N. Y., has developed a device known as the P. E.
Exciter Fader Clarostat.
This device serves to fade
or gradually dim one exciter lamp while the other
is brought up to desired brilliancy.
It consists of
a suitable heavy-duty rheostat of special design, with
positive
micrometric regulation of resistance.
No
switch points or wire windings are employed.
The
control is positively noiseless.
The exciter lamps are
subjected to minimum strain as contrasted with sudThe device is
den turning on and off of filaments.
housed in heavy metal box with knockouts for BX
cable or conduit, with proper ventilation, complying
in every way with Underwriters' regulations.
usual

changeover

rule the condenser is treated as a stepchild
considered too unimportant to be given much
It is true the money expended for condensers is a small item, but it certainly is a most
projection.
Does not the
important
article
in
brilliancy of the light on the screen and the freedom
of objectionable color depend on it to a great extent?
The type of condenser now in use is quite different
The much greater light
from that of ten years ago.
of the modern projection machines demands a condenser that does not discolor, and which does not
break.
Besides, it must be optically correct, of
The SOG Ignal
white color and free from striae.
condensers are the only ones which combine these
requirements.
They represent genuine optical glass
and are made according to the complicated and costly
process that real optical glass has to go through.
Ignal glass has a constant index of refraction and of
dispersion, a feat not possible with regular condenser
Ignal glass is thoroughly annealed, which takes
glass.
a great deal of time to do properly; this, together
with certain special ingredients, is responsible for th;
extreme heat resistency.
SOG Ignal condensers are handled by Fish-Schurman Corp., 45 West 45th Street, New York.
is

CENTRALAB DISTRIBUTORS

attention.

D'Arcy, president of the D'Arcy LaboraChicago, Illinois, states that this firm has
been appointed international distributors of the new
line of volume controls adopted for the sound industry,
which are manufactured by the Central Radio Laboratories of Milwaukee, Wisconsin.

W.

E.

of

tories,

NEW

400-FOOT REEL FOR 16-MM. FILM'

A new

400-foot reel for 16-mm. film that entirely
the necessity of threading the hub slot, is
announced by the Bell & Howell Company.
In this
new instantaneous-threading reel the operator simply
presses the film against the hub where it is securely
There
held, ready either for projecting or rewinding.
is no more fussing with the loose ends of the film.
The operation is extremely simple push the film down
on the hub, take up the slack, and go.
obviates

—

BOOKLETS ON SOUND SYSTEMS ISSUED

HOME MOVIES
The Kodel Electric and Mfg. Co., Cincinnati, Ohio,
has issued a booklet describing home movie equipment, manufactured by that company.

A new booklet entitled, "The Electric Voice," has
recently been issued by the Radio Receptor Company.
It deals with centralized radio and public-address
systems, and their many and varied uses in schools,
hospitals,
trains,
ship-board, stadium, public ball,
apartment houses, churches and the like.

CLEVER CONTRIVANCE CLEANS CARBON
CONTACTS
item
has been added to
the
rapidly
lengthening list of projection room conveniences offered
by the GoldE Manufacturing Company of Chicago.
This time the troubles that beset the projectionist
and the expense to the owner of renewing carbon jaws
have been cleared away.
Every projectionist knows the nuisance of pitted
carbon jaws that give only partial electric contact and
whose roughness causes carbons to break and feed
unevenly.
Every owner has kicked at the expense of
frequent renewal of carbon jaws
not a great item
when compared with the cost of other equipment, to
be sure, but aggregating a tidy sum in the course of
a year.
The patron, too, is deprived of his money's
worth by burned carbon jaws, for they reduce the
intensity of the light and dim the picture.
Interruptions to the program are another grievance he has,
and the majority of them are due to carbons breaking,
caused by the friction of rough, pitted jaws.
The
GoldE carbon jaw lap offers freedom from these difficulties to owner, projectionist and customer.
This device smooths the carbon jaws so that the
tip of a carbon is held at the focal point of the
reflector.
It polishes the jaws so that the carbon
feeds evenly and regularly without friction, yet has
all possible area of contact surface for free flow of
'current.
This point is important, for the erosion due
to arcs forming between the carbon and the jaw is
cumulative.

Another

—

WESTERN ELECTRIC INSTALLATIONS SHOW
WORLD-WIDE EXPANSION OF
TALKING PICTURES
The 6,000th Western Electric installation was completed recently at the Comoedia, Marseilles, France.
Coincidentally the installation denotes the tremendous expansion made in Western Electric installations
throughout the world.
There are 1,400 in Europe
alone.
A little more than a year ago the first Western
Electric installation was made in the Orient, at the
Hogakuza in Tokyo.
Since that time seven additional

PROJECTION

BOOTH

CONSTRUCTION

It is out of the reports made by working committees
Association,
that
of the National Fire Protection
regulations are set up which govern all elements of
building construction.
A recent report of the Committee on Safety to
Life, N.F.P.A., relating to construction and materials
in places of public assembly, lays down the following

requirements
Stage

Vents

of every
theatre using movable
scenery shall have a ventilator or ventilators in or
above it. operable from the stage floor by hand and
also opening by fusible links or other satisfactory
heat actuated device, to give a free opening equal
There
to 1/10 the area of the floor of the stage.
shall be similar ventilators over the auditorium of
not
theatres and motion-picture
theatres equal to
less than
one thirtieth of the floor area of such
auditorium, including the sum of the floor areas of all
balconies, galleries, boxes and tiers.

The

stage

cases

be

discharged

to

the

outside

may be of portable construction if the use of such
a booth has been approved by the enforcing authority.
The use of such a booth shall not be continued to
exceed one month except that the approval be reissued
for each period of one month.
The floor area of a
portable booth shall be not less than two-thirds
of the floor area specified for the fixed booth and
the inside height shall be not less than 6 feet 6
inches.
The doors, fittings and ventilation shall be
for

the fixed

booth.

Where occasional projections are made from glass
mounted slides or from non-inflammable film only the
projection apparatus may be used without the enclosure when such use has been approved by the
enforcing authority after proper tests or identification
that the films are non-inflammable.
The approval
shall be made for not to exceed six showings without
renewal.

THE MECHANISM OF HEARING
Much

explained by assuming that all sensation
has its origin in the state of relative motion of the
molecules of some medium with which the organ of
sensation is in sensible contact. Each sensation has
its own organ, which, with its nerve system receives
and transmits energizing impressions to the brain
where it is transformed into sensation.
The motions
of the molecules are, in general, vibrations which are
forwarded in undulatory form from the source of
disturbance in all directions throughout the medium.
Acoustics is that division of physical science which
treats of sound.
The sensation of sound usually arises
from the communication of a vibratory motion of the
tympanic membrane of the ear, due to the rapid
changes in air pressure upon its exterior surface, the
air having been set into
vibration by some other
vibrating body.
The human ear consists essentially of two parts,
one part in contact with the air, externally, the other
in communication with the brain.
The first consists
of an irregularly formed tube, beginning at the orifice
of the external ear and ending at the pharynx.
About
midway the tympanic membrane or drum of the ear
crosses this tube obliquely, separating the external
portion, called the meatus, from the interior part,
called
the tympanum.
That section of the tube
leading from the tympanum to the pharynx, is called
the Eustachian tube.
The orifice of this tube at the
tympanum is normally closed, but the act of swallowing opens it, permitting the air on both sides of the
tympanic membrane to equalise in pressure.
These
three portions of the external ear contain air in
varying densities.
In the meatus the air responds
to all changes however slight or rapid, taking place
in the outer atmosphere, while the air in the tympanum and Eustachian tube is not so affected.
The internal portion of the ear is surrounded by
bone except in two places, called the round and the
oval windows.
The cavity thus formed is called
the
bony labyrinth.
The windows are closed by
membranes which separate the tympanum on one side
from the fluid contained in the labyrinth on the
other.
Connecting the tympanic membrane with the
oval window is a series of small bones whose function
appears to be to transfer the vibrations from the
former to the latter.
The labyrinth is filled with
liquid having suspended within it many membranous
bags also filled with liquid.
Upon the surface of
these bags are spread the terminal antennas of the
auditory nerves, which "pick-up" the energy communicated to the liquid in the labyrinth.
The membrane
of the round window readily yields to the pressure
of the liquid, moving out and in as the oval window
is
moved out and in by the transfer of motion
through the bones of the ear.
Thus the air wave
energy communicated to the air in the external ear
is
conveyed to the auditory nerves and the brain,
there to be sensed as sound.
is

roof

Projection

Booth

Every place of assembly in which projections of
motion pictures by light are made shall have the
projection apparatus enclosed in a fire-resistive fixed
booth.
The doors to such booth shall be self-closing
and other openings arranged to close automatically
by means of a reliable quick-acting heat operated
except that a vent to the outside air shall
remain open.
The floor area of the projection booth
shall be not less than 48 square feet for the first
projector plus 24 square feet for each additional
projector.
The inside height of the booth shall
be not less than 7 feet.
The construction of the
booth shall be such that smoke will not spread
from the booth to the room when films are burning
inside it.
Peep windows and projection ports shall
be as small as possible for the service and in no
case shall exceed 2 square feet.
The booth shall be
provided with a vent duct giving a circulation of not
less than 30 cubic feet of fresh air per minute for
each projector.
The air for circulation may be drawn
from the outside of the building or from the inside
device,

shall in all
building.

the

In places of assembly of a capacity of not to
exceed 200 or where motion pictures are shown
not more than nine times in any month the booth

as

As a

and

but
of

Musical

The

ear

Sound

distinguishes between musical sounds and
noise.
The former are uniform and sustained sensations, while the latter are more or less varied and
lacking in uniformity.
The ear possesses the property
of analysis of a single musical tone into its simple
musical tones, each of which is distinctive in character,
but which blend harmoniously into the single tone
when sounded together.
The wavelengths of these
components are aliquot parts of the wavelengths of
the fundamental, and the simple tones are called
the upper partials of the fundamental or prime tone.
Hence, when several sounding bodies simultaneously
produce different sounds the variations of air density
and the resultant displacements and velocities of the
air particles in contact with the tympanic membrane
are each equal to the algebraic sum of the corresponding changes in density, the displacements and the
velocities which each system of air waves would have
produced separately, had it acted singly.
This analysis by the ear shows that the separate
•ffects of the simple vibrations are, in general, neither
modified
nor
destroyed
but actually
exist.
The
musical sounds from the piano, organ, flute, violin,
all are pleasing to the ear.
These instruments however, when sounding an identical note, produce sounds
so differing in musical quality that a listener has
no difficulty in recognizing which instrument is being
played.
Differences
in
quality are
understandable
when it is realized that musical sounds do not usually
result
from simple vibrations, but rather from a
blending of vibrations which in some fashion modifies
the form of the sound wave issuing from the source.
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SEND FOR OUR RADIO
BARGAIN BULLETIN

For Powers, Simplex and
all

other projectors

equipped for
sound.

No. 65

Svz&
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Here are a few of the Values
THORDARSON

Double Filter Ohoke,
Model T-2458, contains two 18
Henry 250 Mill Chokes
$4.75

THORDARSON
Chokes.

Henry 150
Type T-2030-A
30

Mill
2.95

DUBILIER
Filter

Voltage

RCA

Mfd. High Voltage
Condenser
Block.
D.C.

Filter

U. S.

Used by the
Army Motion

Picture Service.

Working Voltages

600

1,000.

160

and
2.75

FILTER

Chokes,

30

Henries,

Mills

120
1.25

BRISTOPHONE

Phonograph Pick-up

with volume control:

Model "L" Automatic
Model "M" Non-Automatic.

The Clayton Even Tension Take-up

THORDARSON

assures absolute freedom from flutter. It takes up
any amount of film evenly. It will take up with
any size reel hubs. It prevents excessive wear on
the lower take-up sprocket and shaft. It stops the
opening of film splices and prevents excessive wear
on the film.

Write for price and

Transformer,
TJX-250's or

6 95
.

High-Voltage Power
250
Watts,
for
2
210's

and

2

UX-281

Tubes

4.75

THORDARSON
Transformer,

UX-250

High-Voltage Power
175
Watts,
for
1
210

or

and

2

UX-281

Tubes

3.50

RCA Power Transformer, Type 380,
for UY-224 Screen Grid and TJX2 75
245 Power Tubes
KOLSTER

K-5

Electro-Dynamic

Speaker, complete with 210 or 250

further information.

Power Amplifier and "B" Supply
Unit in Cabinet.

List $175.00

Joseph Clayton

GOULD Kathanode Unipower 6 -Volt
Automatic Radio "A" Power from
light

9430 Forty-Sixth Ave.
I.,

(less

15.03

tubes)

Elmhurst, L.

.4,95

socket

7.53

1.315

No.

8335

Sup18 and 17.
and Filament Voltages

for Radiolas 33,

Plate

for four 223's, one 227. one 171-A
and 280 Tubes
3.25

RCA Two

Stage Audio Transformer
Pack Part No. 5607 for Radiolas
33,
18 and 17.
Ratio of each

Transformer 3-1
Filter

High

7
Mfd.
Condenser

Working

.70

1

AEROVOX

Block.

Voltages

1.000,

Voltage
D.C.
800 and

400

2.50

JEFFERSON

Step-down Transformer.
2% Amps..95o

110 V. to 14 V. at

THORDARSON

Sonora Power Trans-

former.
Supplies
ment voltages to
227,

Used

and

plate

fila-

one
four 224's
two 245's and one 280 tubes.
with
B-31,
and 35
33

Sets

2.75

GRAYBAR

Electric
Motor
Phonograph Pick-up Chassis.

and
.

19.50

IMPROVED

Gordon Electric Phonograph Motor with automatic stop
and speed governor
8.95

PACENT

Phonograph

Pick-up

arm,
tone
volume
adaptors
without tone arm

control

SAMSON "PAM"
Power Amplifier

CO., 19-21 Warren

St.,

and

Two

(less tubes)

33,

with
4.50
2.75

No. 16,

Part No. 8336 for Radiolas
Double Filter Chokes.
Contains two 80 Henry 100 Mill Chokes

AMERICAN SALES

Voltage

Working

D.C.

Transformer

RCA

N. Y.

High

Mfd.

Condenser.
600

Power

plies

DUBILIER 11%

contains:

it

4

18

.

Stage
.27.50

and

17.

95c

New

York City

Tone-O-Graph
Scores

triumph by securing
under Full Tone Repro-

another

LICENSE

duction Co. Patents which cover reproduction of Sound from Film.
"Exhibitors Receive Full Patent Protection"

MICROPHONES

LIST

Model B ,
"
F (Filter)
Condenser (complete-batteries)

Our new

G.I.C.-1-M-1

5W

$5 5.00

$75.00
.

circuit
8000 cps.

maximum at 100 cps and
RemarkExceptionally high gain.
stages.
Complete
Excellent quality.
ably free of hum.
mike input circuit is incorporated within the ampliAdaptable to
fier, ail run from one power supply.
List $250.00.
Mikes, Radio and Phonograph.
2 db's from

Three

5

3

>

Portable

15

)

1

ON
REQUEST

Send Your Specifications.
Do You Need a New Transmitter?
We Build Them.

GENERAL INDUSTRIES CORP.
St.,

—Powers

—Immediate Delivery

TONE-0-GRAPH,
PRICES

Special Work.

222 Grove

Simplex Film Disc #1750.00

watt output

AMPLIFIERS

watts
——30 watts
watts
System—

FULLTONE TONE-0-GRAPH
#1800.00

1

Ultra sensitive overall gain 88 db's.
Complete System
Portable System

THE NEW

$375 00

A New

Amplifier.

Mike, Radio, or Phonograph:
Supplies its own Mike current,
into 4000 ohms or 15 ohms.

YOU HAVE NEVER HEARD SOUND-ONFILM UNLESS YOU'VE HEARD

Waltham, Mass.

Inc.

formerly

North American Sound 8C Talking Picture
Equipment Corp.

729— 7th AVENUE,

NEW YORK

CITY
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MICROPHONES

ELLIS

15,000
GRISWOLD

and Accessories
Used

all

rendering

FILM
SPLICERS

over the world and
the highest type

of satisfaction. Furnished in
two models at §45.00 list and
Special designs
$75.00 list.
for broadcast studio and for
public address use. Write for
descriptive literature and discounts, stating name of your
jobber.

are in constant use,
daily, in theatres

and technicians are invited
communicate with us.

Projectionists

LADCLWTCEy

ELLIS ELECTRICAL

to

GRISWOLD MACHINE WORKS

jo.fi Corporalion

337

PORT JEFFERSON,

W. MADISON STREET. CHICAGO, ILL.

The Standard

Film

L,

NEW YORK

I.

Splicer

for

efficiency,

economy and durability

ORDER

the

"Best" Magazine

Meat

Light for Simplex

Only

Will not fade, nor turn
Replace

common

brittle

New — Compact
colored gelatines

Light Weight

Samples on request

Permits projectionist to see amount of film in upper magazine without opening magazine door.
Reel can be observed from either side of projector.

FISH-SCHURMAN CORPORATION
45 West 45th
New York

IT

NOW

F.S.C. Colorsheets
Defy

and

laboratories throughout the world.

Complete with 4

6364 Santa Monica Blvd.

St.

ft.

baby

BX

and lamp.

Price $3.50

BEST DEVICES CO.

Hollywood, Cal.

2108 Payne Ave., Cleveland, O.

They'll

—

bring

and

AMPLIFIERS

friends

their

your

if

MICROPHONES
AND

come back

often,

sound

is

AC

and pleasing.

clear

You can accomplish

this

Public Address.

by installing our electrodynamic speaker units ob-

Write

now

for

Power Supply Panels and
Racks.

particulars

Recording Amplifiers.

COMPANY

VOICE-OF-THE-AIR
502

Mixing Panels.

tainable now at a reasonable cost.

Our speaker has a light metal diaphragm, which is far superior to
any with baffle diaphragm.

PRODUCTS

ELECTRO ACOUSTIC

Toledo, O.

S. St. Clair St.,

Speech

Operated

Input.

CO.,

55 East Wacker Drive, Chicago.

Sales representatives wanted.

INDEX TO ADVERTISERS
31
29

Ad. Armenia. Inc
American Sales Co

Fish-Schurman Corp
Fox Elec. & Mfg. Co

30
25

G
Best Devices Co
Blue Seal Products Co.. Inc

30
25

Cameron Publishing Co., Inc
Clayton. Joseph
Accessories,
Theatre
Continental
Inc

32
29

General Radio Co
Griswold Machine Works
Projector Corp
Int'l Resistance Co
Int'l.

&

Adair,

Inc

E
...

.

30
30

Inc
s

Samson Electric Co
Silman Distributing Co
Strong Electric Co.. The

30

Third Cover

Fourth Cover
31

27

T
Tonograph, Inc
Typhoon Microphone Co

5

27

N
National Carbon Co., Inc

Co

5

Institutes,

29
27

TJ

Lniversal Microphone Co

31

Ellis Electrical

31

1

D
Laborato-y
Acoustic Products

Laboratories, Inc

Jenkins

D'Arcy Laboratories

Electro

G-M

RCA

Yitaglo Corp.. The
Voice-of-the-Air Co

30

3

Ward Leonard

P
Polymet Mfg. Corp

31

V

27

Webster

Co.,

Elec.

The.

Co

.

.

.

Second Cover
3

—
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Concerning

PHOTOELECTRIC CELLS

T

sensitivity means
Lower fader setting
Lower fader setting means

Higher

HE

Less background noise
Less background noise means
Better sound
Better sound means
More business

»<»

Plan for Projection Engineering enables a group of

engineers, executives, projectionists or technicians to subscribe at one-half the yearly

Put VISITRON cells in your
machines and watch this work
out for you.

LABORATORIES

£

Type
V58-A

1802 Grace

Chicago,

St.

111.

rate.

o

D'Arcy Laboratories
place at your disposal their laboratory facilifor your assistance in volume control
problems.

ties

M.I.

Bulletin

inquire for

is

now ready

who

for those

it.

D'Arcy Laboratories
160

B.

East

Illinois

The regular

individual rate
is $2.00 a year.
In groups of
4 or more the subscription
rate is $1.00 a year. (In foreign countries $2.00.)

The engineering

depart-

ments of hundreds of manufacturers and scores of the
M. P. M. O. U. locals in the
projection and allied indus-

Chicago,

Street

Group Subscription

Illinois

tries

have used

this

Group

Plan extensively, in renewing

w

their

subscriptions

to

Projection Engineering.

E offer to manufacturers interested in

EXPORT
tke services of a. dependable organization*
well established in tne entire foreign field

AD. AUEUEMA*

Inc.

Manufacturers' Export Managers
116 Broad Street, New York, N. Y.

SILMAN Synchronous
The only perfect Point
Eliminates

surface scratch.
blurry, raspy tone.

Send

for

for

FREE

whether an executive, engineer, department head, contractor, installation man, projectionist or technician, etc.

Remember this Group
Plan when Your

Disc POINTS
Sound reproduction

Clears voice
Let us prove

Each subscriber should print
his name and address clearly
and state his occupation

No

Subscription Expires

Pittsburgh, Pa.

(Projection Engineering)

articulation.
to you.

it

Samples.

SILMAN DISTRIBUTING COMPANY

...

Sound Equipment and Apparatus
620 Grant Street

MICROPHONES
All Kinds from $5.00 to $350.00
For Public Address, etc., list
$25
Standard Broadcast Model, list
$75
Condenser Models for Film and Record Work.

$350.00
Floor Stands, Covers.
Kits and Parts.

list

and

Also Desk

UNIVERSAL MICROPHONE
lnglewood.
Dealers

in

All
F.

Principal

Cities

Smith— 142

52 Vanderbilt Ave.,

$300.00,

Cords,

Liberty St.

CO.,

LTD.

Calif.

A& A^rna.^ac.. 116
liroad St.. N.

Y.

N.

etc.

EXPERT MICROPHONE REPAIRS

New York— Howard

Bryan Davis Publishing Co., Inc.,

r.

Los Angeles

Y.,

N. Y.

Chicago

Cleveland

31

:

Page 32
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PUBLICATIONS THAT CARRY THE INDORSEMENT OF THE ENTIRE MOTION PICTURE INDUSTRY

MOTION PICTURE

pjCTUHE

f00
SR CAMERON

„fAME

p0N

PAGES

OVER
° RT

j>**

HEDII,0N

Now
Is

"Motion Picture Projection

THE CINEMA,

London:

— —

practice is as lucid as it is practical
it would be a gilt edged investment to theater owner, manager or
projectionist at ten times its cost."

500 ILLUSTRATIONS

PUBLIC

OF

DEPT.

ters pertaining to Projection

Industry."

Picture

DEPT. OF COMMERCE, Motion
Washington,

Section,

Collars

PRICE SIX DOLLARS

Introduction by William

with

—

NATIONAL LAMP WORKS,

SOUND

Fox (Fox Film Corp.)

1

Mo*oNjr

to

Z

such a manner that the subject

in

BES

The

DEPT., Ontario. Canada.
Inspector of Theaters Office:

—

"Motion Picture Projection is a
most excellent work, we have found
it a great help in our work here."

BOARD OF EDUCATION,

—cago,a most excelent
we recommend

City of Chi-

III:

"

diagrams.

is

it

motion

Price

as a

itself

of

completeness of the work is very impressive, one may quickly turn to
practically all available information
on any of the many different phases
in connection with motion picture
engineering."

TREASURY

easily un-

The book measures 7% x 5 inches Con400 pages and over 150 photographs and

derstood.
tains

is

Nela Park,

—Cleveland:
the book recommends
complete information.
source
"

fe

Picture

C.

bre of Cameron's previous publications
it
contains valuable information which will be of great benefit to
everyone interested in Motion Pictures."

Motion Pictures With Sound covers the subject from

A

D.

"Sound Pictures and Trouble Shooters Manual is a most excellent piece
of work, and of the same high cali-

ing world.

MOTION PICTURES

INSTRUCTION,

Washington, D. C, Says:
"There are no series of books on
Motion Pictures in the whole library
of congress as much used as those
by Cameron.
We recommend them
as a complete guide to the Motion

in its

and Motion PicEquipment throughout the English speak-

up

lives

standard authority."

"Cameron's book is a remarkably
comprehensive and authoritative text
book, surveys the whole field of modequipment
ern
and modern day

Twelfth Year and Fourth Edition.
used as the Standard Authority on all mat-

ture

the subject better un-

to its slogan the

FOURTH EDITION

-:-

make

to

derstood."

Introduction by S. L. Rothafel (Roxy)

1280
F0

done

FILM DAILY:

PROJECTION

Section

SMITHSONIAN INSTITUTE. Washington, D. C:
"We greatly appreciate what you have

pictures.

volume

.

.

.

to all interested in
It
seems to me

that the book should be in the hands
of every projectionist."

5°c*>

WESTINGHOUSE ELECTRIC & MANUFACTURING CO.:

SOUND PICTURES

1

SOUNDPICIUHSlS

TROUBLE SHOOTERS MANUAL
1120

PAGES

500

work."
R.C.A. PH00T0PH0NE:
" a splendid comprehensive addition to the literature of a new entertainment art."

—

ELECTRICAL RESEARCH PRODUCTS,
N.Y.C.:
"Pleased with

DIAGRAMS

This is the most comprehensive book on the subject
of "Talkies" published.
Covers in detail the making
and showing of sound pictures. Over 00 pages devoted to Trouble Shooting.

^B

"Motion Picture Projection will find
a ready sale in the industry.
It is
a most complete and authoritative

MOTION PICTURE

We shall
useful in our work here."

PROJECTION.

find

it

NATIONAL CARBON COMPANY,

William C. Kunzmann:
"Your new book on 'Sound' is a
worthwhile addition to your other
books on projection.
Recommend it

1

to

all

in the

industry."

NEW" YORK SUN:

—

astounded

Price

able

750
100

that you should be
turn out such a good book

to

on a subject so new.
find a

The book

will

ready sale."

ARTHUR

GRAY. Lancaster Theater,
Boston, Mass.:
"All of your books are of a consisthigh
standard,
and SOUND

ent

CAMERON'S

PICTURES AND TROUBLE SHOOTERS MANUAL and the ENCYCLOPEDIA are smashing hits if I am

ENCYCLOPEDIA
ON SOUND PICTURES

CAMERON'S
\

J
'

ENCYCLOPEDIA
ON

SOUND MOTIONPICTURES

any judge of what projectonists want.
A veritable mine of valuable information."
FRANK M. SUTTON, Chief ProjectionNorfolk, Va.
ist,
"Have found Motion Picture Projec-

—

tion to be
tail.

by

satisfactory

in

every

de-

It can be read with profit by
anyone projecting motion pic-

tures."

Here's the answer to all your
Sound Picture Questions.

Over 2000
to

J.

DEFINED AND EXPLAINED

,

interested

HALLBERG:

Will
ing.
jectionists
late you."

is

complete and interest-

be of great value to proI congratu-

and managers;

THE UNIVERSITY OF KANSAS,
rence, Kans.
"We have decided to use your

items of interest

everyone

H.

"The book

0\/ £000 WOtDS.PHRASES, TERMS,ETC.

Lawbook

in our work here, and feel sure that
it will be of great help in our Vis-

in

ual Instruction Dept."

"Talkies."

PRICE

Sm

CITY OF GREENVILLE,

S.

C.

"We

are using your book here as a
for our examination of Projectionists and inspecti&n of motion
picture theaters.
basis

Price

3ii>

DEPT. OF LABOR & INDUSTRY, Harrisburg, Pa. :
" the book will be invaluable to
us in helping us in revising our mo-

—

CAMERON PUBLISHING

CO., INC.

bToK^eT&rk

tion

picture

recommend
tionists."

regulations.
the books to

We

all

gladly
projec-

Every Theatre Owner
Manager and Projectionist
SHOULD SECURE FULL INFORMATION REGARDING

AND THE NEW

REAR SHUTTER ATTACHMENT
FOR

TRAOE MARK REG

D,

REGULAR PROJECTOR
SEND FOR BOOKLETS

7%ef/iterfiatiana/fi'o/ector

International Projector Corporation
90

GOLD STREET

NEW YORK

adds crowning touch to
a famous hospitality
012 Transformer

The
is

mountain grandeur, framed in sunset gold,
enhanced by Pam amplified music at the Flintridge
lure of

Biltmore Hotel, near Pasadena, California.
Wherever people gather

to

enjoy

fiers

or

The secondary

petitions, or just the privacy of their

transformer

rooms, PAM installations add pleasure and keep them in touch with the
world.

pedance from 8 to 1000 ohms to
suit most any condition.
The 012
permits the use of two circuits of
unequal impedance to be operated

There are many opportunities for
such installations right in your
vicinity and each will bring other

from the same

A new

orders.

chanical

may be

PAM

of this

varied in im-

amplifier.

16-page bulletin giving me-

and

electrical

representative

character-

installations

The 012 Variable Impedance Output
transformer shown above has a
primary which matches the output

and many new PAM Amplifiers will
be sent upon receipt of 10 cents in

PAM ampli-

writing ask for Bulletin No. PE5.

impedance of any of our

stamps

Mass.

to

cover

postage.

When

Factories:

Office:

rton,

primary may be reduced

to

istics,

"ain

its

500 ohms.

nature's beauties, sport's keen com-

MANUFACTURERS SINCE 1882

Canton and

Watertown, Mass.

PROJECTION
Television

-

Sound and

Light Projection

-

Theatrical Engineering
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An Unretouched
Photograph
Showing Sound Absorbent Texture
of Gimco Acoustic Plaster

Ideal acoustic conditions established by the exclusion of outside

and absorption of disturbing sounds are obtained by lining
interiors, walls and ceilings with a layer of Gimco Rock Wool
noises

AND

Flexfelt

Sound

Gimco Acoustic

Insulation or

Gimco Acoustic

Flexfelt

Plaster.

applied in sections directly to the

is

room

to be insulated, and finished by
Or, on stages, where finished appearance is
The illustration above
unnecessary, it can be left undraped.
This
shows a sample section of Gimco Acoustic Flexfelt.
material is used extensively for insulating radio broadcasting
walls

and

ceilings of the

cloth or draperies.

ACOUSTIC
PLASTER
FOR

studios,

sound

stages, auditoriums, theatres, hospitals, etc.

Gimco Acoustic

Plaster

offices,

is

etc.

It

used as an interior finish in theatres,

is

made

principally of

Gimco Rock Wool,

rough texture,

SOUND

like the illustration

above.

It dries into

a pleasing

white, highly absorbent surface, that can be decorated beautifully,

by staining

CONTROL

Our

either after application, or

engineering department

assistance in

when

in the

mixed

MFG.

8C

CO

ALEXANDRIA, IND.
REPRESENTATIVES:
Products

Gassman.

Shaeffer.

CLEVELAND. OHIO.— The C. W. Poc Company.
DETROIT, MICH.— N. Merioil.
DENVER, COLO.— The Denver Fire Clay Co.

Company,

HOLLYWOOD. CALIF.— R. P. Car mien
HOUSTON. TEXAS— E. T. Kelley.
PORTLAND, ORE.— Gillen Cole Co.
SAN FRANCISCO, CALIF.— Jones Brothers
ST. LOUIS.

MO.— L.

Mundet

&.

Son,

Inc

TORONTO, CANADA— MacMaster- Jacobs.

"for clear, natural tones

state.

prepared to give you competent
Write for our Bulletin No. 340.
is

sound control.

GENERAL INSULATING
Insulating

is

applied directly to the existing wall, to lath, or over Gimco
Flexfelt, as the condition may warrant.
It is applied with a

PERFECT

L.

-

^

COUSTICf
LEXFELT

CHICAGO. ILL.— Walter

^(j**:

:

~V

BROOKLYN, N. Y. — General
BIRMINGHAM. ALA.— H. M.

'

v £?**, STA.'Vr

ZSfa

;I-Hl«IVi-X-I

r

»

Asbestos

Supply Co.
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Attention!

Cameramen and Commercial Producers
DO NOT BUY
Before

investigating

the

Vitaglo

Portable

System

of

Recording Sound-on-Film.

A

professional unit for the professional user adaptable for direct

recording within the camera or in a separate sound recorder.

The recording amplifier has provisions for mixing four condenser
microphones, visual and audible monitoring, fingertip control with
a gain of

ONE YEAR TO PAY!
No

80 db.

PAY AS YOU EARN!
No

license fees!

Write for our bulletin and complete

THE VITAGLO CORPORATION,

royalties!

details

5050 Sheridan Road,

Chicago,

Illinois

1
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LEADERS/ .Quality
Sound

-in.

and

SINCE

RCA PHOTOPHONE

January 1930,

132

installations at the rate of

month

a

!

.

Service/

has been making theatre

.

Dominating the

field

of

RCA PHOTOPHONE

is

.

careful buyers!

Each month the number

increases!

the dominant equipment!

Only

ITY

QUALITY

.

.

.

.

.

leading

.

Today,

all in

sound quality!

could account for such tremendous growth

that is built into the

equipment

.

.

QUALITY

.

.

.

.

the

of installation

.

QUAL.

.

and

QUALITY of service after installation!

*2,500.

Cash Price

00

Small Theatre Equipment forcapacities

SOUND QUALITY

has placed

RCA PHOTOPHONE

in

its

to 1,000.

superlative

.

position in the talking picture world.

RCA PHOTOPHONE
small, a perfection in

SOUND ON FILM ONLY.

Deferred Payment
.
Plan averages

sound reproduction

that

is

to'1,000.

Deferred Payment
Plan averages
.

and acoustical organizations.

theatre,

whether

it

be 500

seats or

5,000, equipped with

TOPHONE is giving to its audience THE UTMOST

IN

RCA PHO-

.

.

®51.90 Weekly*

*6,500.

Cash Price

The

00

SmallTheatreEquipmenlforcapacities
SOUND ON FILM AND DISC.

the logical result of the

unmatched resources, the unrivaled engineering genius, the strength and
stability of the world's greatest electrical

S4-3.85 Weekly*

»2,995.

Cash Price

has brought to thousands of theatres, large and

.

00

For Theatres lo 2,000 seating capacity.
Deferred Payment
Plan averages

SOUND QUALITY!

.

.

.

§78.

^ Weekly*

'9,250.

Cash Price

00

ForTheatresof2,000eapacity and Over.
Deferred Payment
Plan averages
.

(Subsidiary of Radio Corporation of America)

EXECUTIVE AND COMMERCIAL OFFICES

— 411

FIFTH AVENUE,

NEW YORK

.

.

&100.80 Weekly*

•Average Weekly Cost on Deferred Payment Plan is
based on 2 year term and includes rental, service, carrying'ebarge and insurance.

CITY

ALBANY, DeWitl Clinton Hotel ATLANTA, 101 Marietta St. BOSTON, Statler Office BIdg. CHICAGO, 100 W. Monroe St. CLEVELAND, Film
DALLAS, 1700 Commerce St.; DENVER, U. S. Nat. Bank Bldg.; DETROIT, Fox Theatre Bldg.; KANSAS CITY, 1717 Wyandotte St.; LOS ANGELES, 7000 Santa Monica
PHILADELPHIA, 261 N. Broad St.; PITTSBURGH, Wm, Penn Hotel; SAN FRANCISCO, Russ Bldg.; SEATTLE, Orpheum Theatre Bldg.; WASHINGTON, 1910 K St.,
U. S.

BRANCH OFFICES

. . .

CANADIAN DISTRIBUTORS. ..Electrics,

;

;

Ltd.,

366 Mayor

St.,

;

Equipments, Ltd:, 503 Lindsay Bldg., WINNIPEG and 3566,39th
Branches and Agents in All Principal Foreign Countries.

MONTREAL. RCA Sound

;

St.,

Bldg.
Blvd.;

N.

W.

W., VANCOUVER, B.C.
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THE DISC RECORD PICKUP
of mature years who on
ENGINEERS
casion contemplate the operation of the

oc-

"phonograph" pickup are
to characterize as dull,

inclined
who a half

little

men

century ago had in their hands the unguessed eleof present-day developments in sound

ments

projection.

Men

phonograph, communication
in the years prior to 1925
viewed the up and down migrations of phonograph needles without recognizing the assembly
as a main portion of an audio-frequency current
modulator almost of an electric generator of

engaged

in

or radio engineering

—

the separately excited type.

One alibi as good as another is that "a fellow
However, having
cannot think of everything."
overlooked a simple invention which for many
years gleefully danced for discovery, individual
engineers are the more disposed to deal gently
with short-sightedness, in these respects, of their
professional forebears.
The modern pickup to function satisfactorily
must, without undue groove wear, follow faithfully the audio vibrations to be transmitted into
Experienced prothe associated electric circuit.
jectionists have learned that pickup troubles
often are a result of improper turntable level, or
irregular turntable operation.

W

TECHNICAL ADVANCE

HAT

as the Technical Buoperated as a part of the
Academy of Motion Picture Arts and

reau

is

known

is

Sciences.

Its deliberations are in the

interest of the studios of all producing companies,
handling such specific technical problems as will

from cooperative research, investigation
and education.

benefit

As

stated in a bulletin of the Bureau, the stimunot vague theory, but rather the necessity
of seeing a step ahead in an industry in which
change is the essence of vitality.
Here is sounded the keynote of the future of
the twin arts of light and sound projection.
lus

is

Change in
essence of vitality.
is the
higher
toward
progress
will
be
undertakings,
these
degrees of perfection.
There are various indications that talking pictures, as an industry, will in due time have three
main consumer outlets. The largest, no doubt,
will be the public theatre for entertainment purTwo other outlets are the employment
poses.
of talking pictures for industrial purposes, and the
installation of talking picture equipment suitable

Change

for home entertainment. Time will disclose the
proportions of distribution in the direction of these
three outlets.
The engineers identified with the

work of the
Technical Bureau in Hollywood have already
contributed largely and constructively to this new
and expanding art. Much in the way of pioneer
investigation is being carried out and it is to be
hoped that the names of the engineers and technicians who, from time to time make improvements of permanent value, will be associated historically with these advances.
In the Hollywood studios a continuous program of industrial and educational instruction is
carried forward, through the Academy and the
Technical Bureau.
In a ten-weeks course, recently completed, nine hundred employees from
seventeen studios attended the school.
Indicative of the general interest taken in this
instruction, Lester T. Cowan, manager of the
Technical Bureau, shows that of the nine hundred students, 48 were directors and assistants;
20 were art directors and assistants; 113, various non-technical departments; 12, writers; 94,
operating and production; 18, financial; 305,
sound recording; 104, laboratory and cutting;
33, projection; 94, camera and 60, electrical.

A
PROJECTIONISTS' WORRIES
is
perhaps natural that projectionists
should in service have parallel experiences
and encounter the same firing line hazards
that other tribes of artisans survived
An observer cannot visit often in projection
rooms without discovering that apparently in
many instances projectionists are charged with

IT

and carelessness when sound
do not "show" satisfactorily.
Take it from the projectionist, he is to blame
for everything that goes wrong from the time a

neglect, inexperience

pictures

is fitted with its name-plate or an actor
on location develops a hoarseness. It seems to
him that there is an accumulation of misfortunes
which befall certain takes, which elude the ears
and eyes of all and sundry along the route until
the films or films and discs come to his hands, at
which time, frequently, the box office has filled

pickup

the theatre with an expectant audience.
can only say: "Cheer up, boys!
very well become worse. In fact, there
a ray of light ahead in this business."

We

it

is

cannot
always

J)^JcL^mmc1
Editor.
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A NEW

POWER

LEVEL INDICATOR
For measuring and monitoring power
of voice transmission
and recording circuits

level in all kinds

RANGE

-10

DB

to

+36 DB

Engineers and Technicians: Bulletin
"P-100-L" gives a complete description
Send for your copy today
'

Price $60.00

maintenance of the proper power level
THE
in
parts of a system
facilitated by the
all

shooting" on sudden surges. The "multiplier"
an L-type resistance network which serves
to extend the range of the meter and to
maintain the input resistance constant for all

is

is

use of a power level indicator. The Type 586
Power Level Indicator is especially valuable
because of its portability, low cost, high
accuracy, and freedom from frequency errors.
It requires no batteries.
The meter is a copper-oxide-rectifier voltmeter, properly damped to minimize " over-

and for all frequencies to at least
7000 cycles.
Although the instrument is calibrated for
500-ohm lines it may be used with lines of
other impedance without difficulty.

settings

<T*o

GENERAL RADIO COMPANY
CAMBRIDGE

A,

MASSACHUSETTS

BLUE SEAL HEAT RESISTING IMPROVED FILM TRAPS
FOR SIMPLEX PROJECTORS
MADE OF AN IRON ALLOY
Guaranteed not to Warp under the intense
heat of the Arc Spot. A necessity for the
Perfect Projection of "Sound" Pictures

B-16 Film Traps with Sliding
Double Round Corner Apertures, one Aperture for Disc
and Silent Film and one cut
Proportional for Movietone
Film to be used with our
Adaptors
$30.00
B-17 Sliding Double Aperture
Plate
6.00
B-24 Film Trap with individual
mats for silent, movietone
and magnascope effect. Traps
complete with all mats
30.00
B-20 Master Plate to hold mats
stationary
1 50
B-21 Standard Aperture with
Square Corners
1.50
B-22 Proportional Movietone
Aperture with Square Corners
1.50
B-23 Blank Mat (CAN BE
.

CUT ANY SIZE APERTURE)

Manufactured by

BLUE SEAL PRODUCTS CO., Inc., BROOKLYN,
260 WYCKOFF ST.
Manufacturers of Motion Picture Accessories Since 1913

N. Y.

1.50
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WESTON model

Announcing

547

NEW

a

Light Sensitive

Device

THE X CELL
Sound-on-film now possible with very low ampli-

Only three stage power amplifier nec-

fication.

essary to produce theatre volume.

New

Cell

Simplicity

pre-am-

in

Has Astounding Advantages
Design

No vacuum
able,

All

eliminated.

plifiers

bulbs

or

gases

used

— non-break-

fool-proof.

Transformer coupling permitted, assuring sim-

High
tery,

and location of power amplifier.

Sensitivity

One

milliampere output with 4!/2 volt "B" bat-

using

4 ampere

pere output using

exciting

22l/
2

volt

lamp.

"B"

5 milliam-

battery

with

60-watt lamp.

Long Life
Not affected by
light.

Six

TJ-1 ODAY

the projectionist must meet the demand
Only
in sound reproduction.
by periodic tests of the sound equipment can this
be achieved. Tubes, amplifiers, horns, batteries, and
circuits must be checked at regular intervals to assure
for

improved quality

continuous and satisfactory performance.

Low Impedance
plicity of wiring

IMPROVED SOUND
REPRODUCTION

heat,

moisture or direct sun-

months' guarantee with each

Manufactured

in

cell.

Weston Model 547

is ideally suited for this type of
work. It has the refinements in design, the accuracy
and dependability in operation, which have caused
engineers and maintenance men in all branches of
industry to acknowledge Weston instruments as the
standard quality in electrical measurement.

Model 547

is a compact, light, portable instrument
contained in a rugged Bakelite case with a removable
cover.
It is convenient, fast, simple and reliable in
operation, and tests all types of sound equipment.

This Sound Equipment Test Set has three Weston
instruments connected through a system of switches
and binding posts so arranged that all required
measurements are automatically and quickly obtained
on the proper instrument scale without making
individual connections.

Weston Model 547 is the modern test set for servicing
sound equipment wherever quality reproduction is
demanded.

Two Types

High impedance for resistance coupling, low impedance for transformer coupling.

Write for descriptive,
illustrated folder

Wiring diagrams,

data

and

prices

on

request.

Pacific Research Laboratories
1489 W. Washington St., Los Angeles, Calif.
Territories

now open

for distributors

Weston Electrical Instrument Corporation
608 Frelinghuysen Ave.

Newark, N.

J.

wmiEmmKswMam
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Monitoring

Sound
and main volume control.
(More properly, by means of the po-

cabinet

Motion
Pictures
By Chas. Felstead

*

tentiometers controlled by these dials,
he regulates the amount of electrical
energy fed to the main recording
amplifiers by the various microphones.)
In these articles on monitoring, we
shall attempt to describe the equipment and its use and something of the
art of monitoring, in the hope that it
will be helpful to experienced monitor
men as well as to those who are learning to do this work.

THE

It

is

a

small sound-proof

room mounted on wheels, and it is
just large enough to contain the monitor man, his monitoring apparatus,
and a small monitor horn. It has a
single large glass window in front to
allow him to observe the action. When
in use, the portable monitor booth is
run out on the set next to the camera

so that the monitor man can
have a clear view of the scene and

knowledge of the busihis desire to do good work.
These factors also enter into and
determine the difference between a

Sound Stages
For almost

all

sound motion-picture

recording, except that which is done
on location, large sound-proof stages,
called sound stages, are used. These
sound stages are immense, enclosed
structures, some of them as largei

telligence, his

and

good and a poor monitor man. His
knowledge of the business depends on
two things A thorough acquaintance
with the monitoring equipment, and a
familiarity that is gained best by experience with the >acioustical condi:

tions

venience.

booth,

monitoring of the sound accompanying a motion picture is
of the greatest importance and
requires high skill. At its best
it is an art, and at its worst it is
merely a more or less mechanical
operation on the part of the monitor
man. The difference rests on his inness,

bay window on a house. The other
of monitor room, the portable
monitor booth, is now coming into
rather wide use because of its con-

type

encountered

in

motion-picture

Description of the Equip-

ment Employed and the
Procedure Followed in
Studio
and Location
Sound Recording

and the proper placing of microphones to take advantage of these consets

ditions. It is for these reasons that the

skilled monitor

man, or "mixer" as he

occupies a position of
considerable importance in the sound
recording department of a motionpicture studio.

is often called,

The monitor man

is in full charge
of the recording of the sound accompanying the production to which he

and he is entirely reis assigned,
sponsible for the quality and volume of
the sound that is recorded. He governs
the quality of the sound picked up by
carefully placing the microphones to
make most of the acoustics of the set
being shot, and he regulates the volume
of sound coming from
of the dials on his

them by means
mixer

control

"Sound Engineer, Universal Pictures Corp.

as 150 by 250 feet in floor space and
seventy feet high, the walls of which
are constructed and treated to prevent
as thoroughly as possible the passage
of sound, so that outside noises will
not be picked up by the microphones
and recorded along with the actors'
voices. Many of the better sound stages
are designed to be as much as eightyfive per cent impervious to sound.

Two

types

of

monitor

rooms

are

commonly used on the sound stages.
The regular stage monitor room is
usually located in the middle of one
the stage about
of
of the walls
It is
twenty feet from the floor.
equipped with three large windows,
and it projects onto the stage like a

the actors.
The three large glass windows of
the regular stage monitor room are
each made of two sheets of thick
plate glass solidly mounted about four
inches apart. The air space between
the sheets of glass is for the purpose
insulation
additional
providing
of
against sounds originating on the
One wall of the monitor room
stage.
is open to a large room called the
monitor theatre. This theatre is usually about forty feet high and fifty
feet wide by seventy-five feet long.
The theatre is next to the sound stage
and the monitor room opens onto one
of the upper corners of it, so that the
ceiling of the monitor room is a continuation of the ceiling of the theatre.
In the upper corner of the theatre
diagonally across from the monitor
room, the two monitor horns are hung

near the

ceiling.

Theatre for Monitoring
is

This monitor theatre, or auditorium,
for the purpose of simulating normal

theatre sound conditions as closely as
It has approximately the
possible.
same cubical air content and the same
factor of reverberation as a small motion-picture theatre, and so the sound
coming from the monitor horns sounds
about the same to the monitor man
as it should later sound to the audi-

ence of a small theatre. In this way,
the monitor man does his work under
conditions that are as nearly normal
as it is possible to make them. As an

Page 8
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aid to the naturalness of the effect, the
deadening,
or
"damping," of this
monitor theatre is designed to be approximately the same as that of the
seats and audience in a regular small
theatre filled with an audience of,

normal

size.

To accomplish

this

re-

sult the monitor theatre is left empty,
but the walls and ceiling are lined

with a sound-absorbing material, and
the floor is covered with a rug laid
over a thick padding of hairfelt. The
walls and floor of the monitor room
are likewise covered.
Usually, the desk

monithe
man, on which are located
the
controls
for
regulating
the
amount of sound that is recorded, is
placed in the bay formed by the three
windows and directly in front of
the center one, in such position that
the monitor man not only has a perfect view of the action immediately in
front of him on the stage but also in
both directions along it. The monitor
room shown in the accompanying
photograph is probably the only room
of

tor

arranged in this manner.
The particular sound stage to which
this monitor room is connected was
designed to
accommodate sets of
enormous size. The monitor theatre
is built against the roof of the sound
stage with the monitor room in a well
at one end of the floor.
Doublethickness

glass

windows are placed

around the sides and in the floor.
The location of this monitor room is
just over the center of the sound stage
and it permits the mixer to look diall

rectly down into the set that is being
shot, and to follow the action easily
as it progresses from one part of the
It is more than fifty
set to another.
feet from the floor of this room to the
floor of the sound stage.

Monitor Desk

The desk

of the monitor

man

is

in

center of the illustration, Fig. 1.
six-position mixing paneFthat controls
the
outputs of the various
microphones is built into a cabinet
with a slanting front, and stands on
the desk in such a position that it is
conveniently placed under the hands of
the monitor man.

.ithe

The

There are two movable cabinets on
the _top of the desk.
In the cabinet
above the mixing panel is mounted the
main volume control and the volume
indicator meter, and in the other
cabinet to the right of the mixing panel
are placed the lights of the signal
system. The intercommunicating tele-

phone box

is

fastened under the desk.

A block schematic diagram of the
arrangement of the apparatus used for
monitoring
Fig.

is

used by the monitor man
for communicating with the people on
the stage is in the metal box that can
be seen sitting on the edge of the
monitor pit just above the chair. The
microphone for the public-address system is on top of the mixing cabinet.
The metal object to the left of the
picture is an electric heater. As may
.be seen, the walls are treated with
that

is

flax-li-num.

Wiring Connections
Just to the right of the monitor pit
and barely out of the photograph is
the five-foot high metal frame that
carries the booster amplifier and the
jack bay. All of the wires from the
equipment in the pit terminate at connection blocks mounted on the back
of this metal frame. A little distance
back of where the photographer was
standing in the monitor theatre when
this photograph was taken, the two
monitor horns are hung facing the pit.
The tops of some sets can be seen
through the windows, and the double
glass construction of the windows is
plainly evident.

in the illustration,

The term block schematic
to this

is

applied

diagram because only squares

are used to represent the various pieces
of apparatus. The six squares on the
left of the diagram are for microphones.
They can be either one- or
two-tube condenser microphones, and

any number of them from one to six
can be used at a time for recording.

By means of long cables these are
plugged into a microphone junction box
mounted on the wall of the sound
stage.

The telephone hand-set used is resting
on the desk. The public-address amplifier

shown

2.

Mixing Panel

The

six-control mixing panel which
comes next in the diagram is made up
of two three-position mixing panels
mounted together. Each of the indi-

vidual mixing panels is equipped with
three special potentiometers and three
key switches.
These potentiometers
are designed to present practically
constant impedance at all times to the
microphones and to the input of the
booster amplifier, regardless of their
settings.
The key switches located
just below the potentiometers permit
the potentiometers and the microphones which they each control to be
switched on and off. These keys are
designed not to cause clicks when they
are operated, so that microphones may
be turned off during the actual taking
of a scene without interfering with
This six-position mixing
recording.
panel will control as many as six
microphones at one time, but usually
not over three microphones are employed simultaneously for ordinary
sound recording work.
The combined output through the
potentiometers on the mixing panel is
fed to the input of the booster amplifier,

which

is

sometimes also called

There are two
a mixing amplifier.
types of amplifiers used for this purpose. The older type of amplifier was
a three-stage resistance-coupled affair
employing small tubes. It was provided with a filament variable rheostat
and had meters for reading the filament and plate currents of the tubes.
A single dial controlled the amount of
gain furnished by the amplifier. The
new type of booster amplifier is
equipped with larger tubes and has
It
only two stages of amplification.
equipped with a filament
is
also
rheostat but not with meters, and so
a separate meter panel has to be used
with it. There are two tap switches
for varying the

Fig. 1. A stage monitor room showing the monitoring equipment. This monitor room, which is of unusual design, was built so that it is directly over
the center of the sound stage.
Courtesy of Universal Pictures Corp.

amount

of gain.

Both

these types of booster amplifiers
have quite flat frequency characteristics, but the older type of amplifier
employing the small tubes is much
more microphonic than the new type
of amplifier. This may be due partly
to the fact that the larger tubes are
mounted back of the panel where they
are better protected from shocks and
of

Page
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Individual, or "local," batteries,
both A and B, are provided for this
booster amplifier.
It is not necessary
that it be connected to the main
battery system.
jars.

r

NOTE:- THE CIRCLES
INDICATE JACKS

i

to
!

<U

2

ou
°2

i

1

3

MIXING

r

PANEL

5
LI

If)

mounted the volume
indicator extension meter which keeps
the monitor man informed at all times
on the volume level at which he is
recording the sound.
This meter is

connected to the meter on the volume
indicator panel in the amplifier room,
and serves simply as an extension for
that meter.
Due to the method of
the two meters always
read exactly the same.
The indications of the meters is merely relative,
the monitor man determining the
amount of sound he is recording by
connection,

deflection, or "kicking," of the pointer.

For normal recording the pointer is
not permitted to "kick" beyond a certain predetermined point on the meter
scale.
The pointer moves with each
sound, and the amount of the movement is governed by the volume of the
sound causing it. This meter indicates the peaks of the sounds and not

L_

POSITION

MIKING

PANEL

PA
LOUD
SPEAKER

Fig.

their average value.

It serves to sup-

plement the monitor horns.

2.

Schematic placement

of

In a similar manner the mixing panel
controls govern the relative amount of
energy fed into the system by the individual microphones and the main
volume control regulates the overall
amount of this "mixed" energy that is
transmitted to the recording amplifiers.
The horns are useful also for
detecting any interfering sounds that

might be picked up; such as a-c. hum,
camera noise, arc sputters, and the

The jack

bay, or "patch" bay, is
several rows of doublejacks mounted on the metal frame
below the booster amplifier. They
connected to the terminal blocks
arranged so that the input or outcircuits of the various pieces of

made up

put

of

equipment can be picked up by
Exponential Horns

There
are
two
monitor
horns
mounted in the regular stage monitor
room and they are of the exponential
air column type the same as those used
in projection theatres. The upper horn
is the smaller ohe and it has a twelvefoot air column while the lower horn
has a fourteen-foot air column. The
length of this air column is determined
by measuring the average distance from
the diaphragm of the horn unit to the
opening of the horn bell. The greater
;

the length of the air column, the lower
the frequency range extends that the

horn will reproduce faithfully. Electrodynamic units of special construction that have an unusually high
degree of efficiency in the transference
of energy from electrical to acoustical
form are used with these exponential
horns.
Current is supplied to the
units through series resistors from a
twelve-volt d-c. source.

insert-

two-point plugs in these jacks.
Also, special combinations of apparatus
can be obtained by connecting different jacks together by means of "patch"
which are two-wire cords
cords,
terminating on each end in plugs.
There are five colored lenses and a
bull's eye, and also several switches
and a push button mounted on the
panel of the signal cabinet. The different rooms in the recording system
are each equipped with these signal
boxes, and the business connected with
the recording of a sound "take" is
regulated by means of the signal system. The colored lenses are marked,
respectively, "Monitor," "Stage," "Projection," "Recording," and "Re-recording." One of the switches on the side
of the signal box in each room controls all of the lights in the signal
system corresponding to that room.
For instance, if the signal switch in
the recording rooms is closed, the
lights marked "Recording" in all of
ing

equipment used

1

"

<
O
1-

monitoring.

in

the signal boxes immediately light.
This indicates that the recording room
When the lights
is ready for the take.
are all burning, showing that all of
the rooms are ready, the stage man
calls for an "interlock" over the telephone, the motors are started, and
then when they are up to speed, the recording man operates a second switch
on his signal box which lights all of
the red bull's eye signals. This is the
warning that a sound take is being
shot.
Two of the other switches on
this signal panel are used by the monitor man for checking through the light
valves used for recording to make certain that they are not broken and that
the sound is being safely recorded on
film.

The intercommunicating telephone
system links all of the rooms together,
so that the

like.

and

f\
-"'' V_> /

PA
MICROPHONE

PA
AMPLIFIER

the quality
of the sound, the sound balance of the
various musical instruments in orchestration work, and the balance between
several microphones when a group of
singers are recorded by aid of the
monitor horns.
He checks the volume of the sound by watching the kicking of the volume indicator pointer.

are

INDICATOR

EXTENSION

METER

The monitor man checks

hole
just

a.
UJ

I

Checking Quality
is

i
'a.

1

'y.

system.

volume control

n
°

3-

i

6

I

VOLUME
CONTROL

AMPLIFIER

~h_
r

i
o
°

!

MAIN

BOOSTER

4

Following the booster amplifier, as
may be seen in the diagram, is the main
volume control. This is just another
special potentiometer of the same type
as those used in the mixing panel.
Instead of being connected across the
output of a microphone, however, this
potentiometer is connected between
the booster amplifier and the transmission line that leads down to the
main recording amplifier in the
amplifier room. It regulates the overall amount of energy that is fed by
the microphones
to
the recording

3-

POSITION

Sa

Volume Control

In the same cabinet with the main

9..

men

in the different de-

partments can keep in constant touch
with each other. A standard type of
Bach department
telephone is used.
has a certain number of rings for its
call.

Communicating System
The public-address, or PA, system,
which can be seen represented in the
block schematic diagram, is used by
the monitor man for addressing the
mike man and other persons on the
stage.
It comprises a double-button
carbon microphone in a table-type
mounting, an amplifier and a loudspeaker fastened to the wall of the
sound stage. The amplifier operates
from the a-c. line through a rectifier
tube and has two stages of amplification.
Only a small loud-speaking horn
is used.
The sound quality of the
whole PA system is not necessarily
good. A tap switch is provided on the

amplifier
levels.

to

give

different

volume

The push-button mounted on

the signal cabinet panel is used for
turning the PA system on and off. A
separate switch in the a-c. line controls the amplifier.

That completes the equipment used
for monitoring sound motion pictures.
(Concluded on page 14)

.

;
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Commercial Amplifier

time relationships that the nature of
the transient, and its sound to the ear,
may be seriously altered. The three
points, then, are frequency discrimination, or the partial or complete extraction of certain vital components of the
matter to be reproduced waveform distortion, or the addition of components
not found in the input signal
and
phase shift, or the altering of the relative position of components.

Design

Frequency discrimination is best
studied through the medium of the

Dollar Value
in

;

;

Frequency Discrimination

response

characteristic.

Ordinarily

this characteristic is plotted in decibels

By Gilbert Smiley

AS

long as competition of a

mate nature remains the

legitilife of

trade, the product that offers
the greatest return per dollar,
or dollar value, will enjoy the greatest
prosperity, other factors being equal.
Until this unwritten law undergoes repeal, progressive design must always

consider the customer's dollar. Much
as a designer may wish to see his company's product approach theoretical
ideals, he must be guided by the difference between his theories and practical requirements.
He must be commercial.
The following discussion is,
therefore,
to define,
terms of

an attempt

to evaluate,

and

amplifier design factors in

consumer dollars and

cents.
at present, no
hard and fast rules for the design of
commercial amplifiers for use in sound
reproducing and distributing systems, trends in the

Though there

are,

products of leading manufacturers of such equipment are indicative of the
if
existence of definite,
often unformulated, factors
by which design is inBecause of the
fluenced.

number

sion of some of the design factors influencing a particular product may
stimulate a more wide-spread discussion, and, it is to be hoped, will

the day

—

exist

throughout the

in-

dustry.

Perhaps the first design factor to
warrant consideration is the matter of
in reproduction.
Not only is
a most important point in itself, but it is the factor, judging from
available amplifiers, most subject to
varied interpretation.
Absolute fidelity in an audio-frequency amplifier
would mean, of course, that the output signal would be an amplified facsimile of the input signal.
It is evident that departures from absolute
fidelity are inevitable
absolute values
always elude human efforts. Until human ears become capable of discerning differential quantities,
the inevitable will also be the permissible,
and it is the question of degree of departure that gives rise to controversy.
fidelity

fidelity

;

In this technical story there is no doubt
the beginning of what promises
come an informing discussion of what
constitutes dollar producing value in

infactors
volved, and the varied invarious
terpretations
of
natfactors,
there
are,
urally, marked dissimilarities in commercially available amplifiers.
In some
instances the dissimilarities are so
great that a comparison of competing
amplifiers becomes a problem presentAs the art
ing no simple solution.
progresses, there is every reason to believe that the criteria of good design
will be more universally recognized
until that time the consumer may
often be led to the purchase of inferior apparatus, offering a low dollar value, by the sheer weight of sales
Such a condition is, in the
effort.
long run, unhealthy for all branches of
the industry. It is felt that a discus-

of

design will

versus frequency in cycles per second.
The decibel db. or transmission
unit, as it was formerly known is a
pure number as far as absolute values
It is defined as ten
are concerned.
times the logarithm to the base ten of
a power ratio, the resultant number
being the difference in decibels of the
two powers involved in the ratio.
Though the decibel equivalent of a
power level, referred to some convenient "zero" level is often used, such
practice leads to an erroneous concept
of the true value and meaning of the
Thus such statements as "an
decibel.
output of plus 20 db." or "an input of
minus 30 db.," while perfectly valid
when used by persons familiar with
the true meaning of the decibel and
with the value of the reference level,
are apt to be misleading to others who
associate such values with the actual
power involved, losing the significance
of the db. value as a pure numeric. In
amplifier work it is obviously rather
difficult and often misleading to measure the ratio
of power output to power
input, especially where the
input circuit comprises an
element as complicated as
an audio-frequency transto beformer. For this reason it

speed

when accepted standards

Engineer, Samson Electric Company.

of

perhaps best to compare
the
performance of an
amplifier with the performance of a perfect matching transformer inserted
the amplifier
as
terminal impedances,
is

sound amplifiers.

between

IllllBlllllli

For convenience

in discussion

it

is

best to consider the possibilities of departure from fidelity under three headings.
There is, first, frequency discrimination, by which is meant that

peculiarity

of

amplifier

fier,

and were not present

in the input

signal.

Phase

presented in an earlier
in the earlier article,
where similar resistances are concerned
the expression
article.

shift occupies third place. Its
conceded as being of

effect is generally

importance only in the reproduction of
transient matter, in which case the
various components of the transient
may be so shifted from their original

As shown

W
—

V

2

10 logw

behavior

through which certain frequencies are
suppressed to some extent in relation
to other frequencies within the audiofrequency spectrum. Second, there is
waveform distortion, which signifies
that certain components present in the
output signal were added by the ampli-

—

Wi

becomes 20 log™

2

—
V,

Using this formula, changes in ratio
of voltage output to voltage at source
be plotted, after conversion to
decibels, with the amplifier operating

may

between constant rated terminal impedances, and the variation from the
1,000 c.p.s. level may be plotted versus
frequency.
Experience, and the opinions of designers as expressed in the ratings of
their products, would seem to indicate
that, in general, a good response characteristic embraces a frequency range
of from 50 to 5,000 cycles per second
with a departure from tlie 1,000 cycle

—
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per second level of not more than plus
or minus 3 decibels. An amplifier response characteristic conforming to
these limits might be called commercially good.
An extension of the re-

sponse an octave higher and lower
25 to 10,000 cycles per second for the
same maximum departure yields per-

—

ceptibly

better

on good pro-

results

gram material and with
cessories,

but,

improvement

existing ac-

until further accessory
is realized, greater re-

sponse characteristic improvement represents very little increase in value
from the customer's point of view.
Amplifiers embracing a less extensive audio-frequency spectrum may not
necessarily give poor value provided
their use is confined to suitable program material and they are fairly
priced.

On

the other hand, there

is

a de-

tendency to produce amplifiers
with a marked attenuation of frequencies above 1,000 cycles per second, and, in some instances, below 200
cycles per second, coupled with the
evident opinion that such a design is
not only good, but is preferable to
designs embodying less frequency discrimination, consequently being a bet"rainbowter
value.
Certainly
a
shaped" response curve tends to suppress objectionable extraneous highfrequency disturbances in program reproduction, and furthermore permits
operation of the system at abnormally
high value levels without the apparent unpleasant increase of high
and low frequency notes noticeable in
systems of good fidelity also operated
cided

The ear,
at abnormal volume levels.
when overloaded, is highly intolerant
of high and low frequencies, owing
to the approach of auditory and sensory thresholds in those regions, causing the more faithful system to sound
less pleasing when operated at too
high a volume level, though the high
volume level may be well within
the fidelity limits of the amplifier.
Systems, however, should be designed
for normal, not for abnormal, operating conditions, and, under normal conditions, the higher fidelity system will
show to greater advantage. Systems
should always be operated at approximately normal volume levels, as departures from this practice result in
loss of fidelity where the human ear

At subnormal volume
concerned.
the "rainbow" curve is entirely
unsatisfactory as compared with the
is

levels,

"flat" characteristic.

Page

man

The

uncritical

Whether

it

is

public.

wiser to distort design

to the level of uncritical tastes, or to

educate the public to an appreciation
of true values is a question for philosophic discussion between the designer

and his conscience. It
observe that the most

characteristic

also

in fidelity entailed.

Against the attenuation of high and
low frequencies is the valid argument
that intelligibility and naturalness in
speech, and timbre in music disappear

Where
as these frequencies are lost.
high-frequency disturbances intrude, or
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lasting

of hu-

frequency discrimination should
stand as a measure of value.
Waveform distortion again intro-^
duces a question of limits.
Since
vacuum tubes are usually rated in
terms of power output at which not
more than five per cent total distortion
components are generated, it might be
consistent to permit a similar maximum generation of distortion components in the amplifier, making a
total of ten per cent harmonic content
in the output for maximum power
from a sinusoidal input. Actually, permissible harmonic generation varies
greatly with the nature of the reproduced matter, being lowest for approximately sinusoidal, low-frequency
matter. As a practical alternative to
the arbitrary figure of ten per cent,
an equally arbitrary limit is suggested,
which is that distortion which will produce a 1 decibel drop in gain from the
level where harmonic content is negligible.
Analysis of the behavoir of
able

contemporary commercial amplifiers incomponents,
distortion
dicates that
whether arising in tubes or in coupling
units, tend to reduce gain, and a 1
decibel drop is the limit beyond which
pure waveform, low-frequency matter apparently suffers in such ampliThis limit, therefore, is adfiers.
vanced as an arbitrary basis for power output rating. Measurements should
be made with an instrument indicating
root-mean-square values, as other instruments will not readily yield results that are consistent for odd and
even harmonic components. Ratings
should be such that the maximum power output given is that power output
realized for the proposed limit over
the entire advertised region of faithful
response, as power output measurements taken at one frequency only are
not necessarily valid for the entire reSuch ratings could
sponse region.
safely be used to determine dollar
value.

Phase Shift
It is unfortunate that available information on the effects of phase shift
is

where

the response characteristic of a system
may be altered at will by recourse to
the use of compensating networks external to the amplifier.
For the critical user, the faithful amplifier will always represent a better value than one
of lower fidelity.

To what extent design should be
based on the behavior of accessories as
regards frequency discrimination is
Since accessory units
also debatable.
of the same type and manufacture difwidely,

and

different
manufacture vary to extremes, the safest course seems to lie in designing an
amplifier for fidelity in itself. Leading
fer

so meager,

While the
personal preference so dictates,

Designing for Fidelity

High-frequency attenuation often imparts a quality of "smoothness" to reproduced matter that is apparently
pleasing to the musically uneducated,
therefore,

"rainbow"

permits an amplifier to be somewhat
overloaded, thus apparently increasing
power output slightly, with less markedly unpleasant effects than those experienced with faithful amplifiers under similar circumstances. This is possible because waveform distortion components in the high and low frequency
regions, where they are most objectionable, are suppressed to some extent
both in generation and in amplification.
It can hardly be considered that the
slight increase in apparent power output so obtained is worth the sacrifice

Smoothness

and

creations have been guided by the

latter consideration.

units

of

accessory units are gradually approaching amplifier fidelity limits, so that,
all in all, there seems little doubt that
the previously defined limits of allow-

11

and

so open to argument.
phase shift on long

effects of

transmission lines are sufficiently serious to call for correction, it is doubtful if phase shift in ordinary commercial amplifiers does more than slightly
alter the naturalness of the speaking
voice or certain percussion notes, if, indeed, it does these things to a noticeable extent. The demonstration of the
fact that phase shift has no noticeable
effect on steady-state sounds is fairly
conclusive, and information is lacking
as to its exact operation on transient
waveforms when the magnitude of the
phase shift is slight. Future develop-

ments will, undoubtedly, clear up this
matter sufficiently to permit the setting
of limits for value considerations.
Life of

Life

in

tubes, is

Equipment

service,

of

amplifier

most certainly a value

and

factor.

Amplifier life should exceed the period
of anticipated usefulness by a wide
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margin in order that the purchaser

fiers

may

ments are more subject to extraneous
disturbances and to internal hum and

be assured of satisfactory operation until such time as the progress of
the art makes the purchase of new
equipment desirable. While the feature of easy service is important, preferably at a convenient service station, a truly satisfactory unit requires
no service over the entire period of
time during which it is in operation.
Amplifiers depending upon the replacement of parts by the customer, or by
servicemen, for the realization of reasonable operating life may be regarded
as of decidedly less value than amplifiers which include parts of such general excellence that shortened life from
their failure need not normally be contemplated.
Dollar value in amplifier
life may be based upon the guarantee
that the manufacturer feels he can
safely and honorably place upon his
product.

Tubes Operated at Design Limits
It seems only reasonable to expect
that an amplifier of reputable design
should operate tubes at approximately
manufacturers' ratings, allowing realization of rated tube life barring inherent defects in tubes. Alternatingcurrent operated amplifiers incorporating means of compensation for line
voltage variations undoubtedly represent a better value in this respect. Excessive power output may be obtained
by operating tubes above rated values,
but the increased power output so obtained is more than offset by the decrease in tube life resulting from this
practice. Below rating operation is also
to be avoided, as such operation decreases power output without materially increasing tube life, and may,
in the case of low voltages on oxide
coated filaments, actually decrease tube
life.
Thus, a good value in this respect demands that provision be made
for operation of tubes within manufacturers' rated limits.

with gain in excess of require-

a condition resulting in
either inferior performance or higher
cost for comparable performance, other
factors being the same. The customer
should realize that, unless his requiretube noises,

ments are exceptional, he is far less
apt to receive a good dollar value in
amplifiers of excessive gain than in
amplifiers of the correct gain to meet
his conditions.

A

previous

article

1

described

a

method of gain measurement wherein
an amplifier was compared with a
theoretically perfect matching transformer inserted between the amplifier
This
impedances.
terminal
rated
method is advocated as a standard because it introduces the true concept of
the- decibel, which is a function of
power ratio. Ratings based on voltage
amplification without a consideration
of terminal impedances are meaningless. Ratings should, therefore, include
a statement of overall gain under
terminal conditions as rated, and,
furthermore, the terminal impedances
should be given in order that the cus-

WIDE FILM AND TELEVISION
A demonstration of two-way
television by the Bell Telephone
Laboratories will be one of the
features of the Fall meeting of
the

Society

of

Motion Picture

Engineers to be held at the
Pennsylvania Hotel, New York,
October 20-23, according to announcement by the program
committee.
"Wide film standards will receive its fair share of discussion
at the meeting," according to
President J. I. Crabtree, in correcting a statement made by the
press

that

wide film would be

"tabooed" at the Meeting.

Overall Gain

The next item deserving consideraUnlike
that of overall gain.
requirements, the question of
gain is subject to considerable disagreement. Here design must be guided
by the use to which the equipment is
Too low an overall gain
to be put.
may mean that the full power output
of the amplifier may never be realized,
with consequent dissatisfaction on the
part of the purchaser, who has equipment to fulfill definite power output
Too high an overall
requirements.
gain may also be a disadvantage,
especially if the amplifier be used by a
person unaccustomed to the operation
of amplifying systems, as the tendency
of such an operator is to overload the
tion

is

service

Of
cases.
amplifiers intro-

system in practically
necessity,

high-gain

all

duce a greater element of instability
than
systems
audio-frequency
into
amplifiers of lower, though adequate,
gain, inasmuch as the coupling necessary for overall feedback is less in the
case of the former, Moreover, ampli-

may determine the suitability of
a given amplifier for his purpose, as
well as the necessity, if it exist, for
additional impedance adjusting transformers to realize the rated performance between other than rated terminal
tomer

impedances.

Hum

in

Amplifiers

In alternating-current operated amplifiers the problem of hum is not
Experimental
lightly to be dismissed.
work conducted to determine the approximate ratio of maximum permissible hum power to maximum desirable
signal power on a loudspeaker with the
listener in the same relative position at
all times indicates that a difference of
50 decibels in favor of the signal power
is

satisfactory.

Which means

comfort due

to the high volume level,
the signal may be entirely dropped out,
and, if the hum power be 50 decibels
below the former signal power, hum
will be unnoticeable for all practical
purposes.
Of course, hum objectionability varies greatly with the relative

amplitudes of hum components, owing
to the aural response characteristic,
and information on such relative amplitudes would be of considerable assistance in determining comparative
merits, but, for general work, the 50
decibel ratio in favor of maximum signal is a sufficient indication of good
value regarding hum. Further reduction of hum must be regarded as of
questionable value, as the figure given
is
entirely satisfactory for properly
operated systems, and increased hum
reduction results in increased costs
with little value return.

Terminal Impedances

The

question of terminal impedances, previously mentioned, merits adAmplifiers with additional thought.
justable input and output circuits most
certainly represent an increased dollar
value, depending upon the number of
available levels, and the frequency
with which such levels are encountered
in use, to the user who is confronted
with varying setup conditions. Where
operating requirements are definitely
fixed, a non-adjustable amplifier is apt
to prove the better value, for the inclusion of adjustable features of the
type mentioned increases cost to a
point where the average user will receive a lower dollar value. Input circuits operating at very high-impedance
levels are, in general, to be avoided, as
they are inherently more subject to
extraneous noise pickup than input circuits operating at lower impedance
Terminal impedances being
levels.
stated, the customer must judge which
amplifier is, to him, the better value.
It is well to note that impedance adjusting transformers may be used with
fixed terminal impedance amplifiers for
non-standard applications, often increasing cost so slightly that the combination represents a better value than
a special or an adjustable amplifier.
Summing up the various dollar factors influencing commercial amplifier
design, it would seem that ratings, for
the points discussed, should follow
some such outline as that given below,
if the customer is to be able to compare competing products on a definite

value basis.
1. Frequency characteristic in decibels versus cycles per second.
a. Fair=within 3 db. of 1.000
cycle level from 100 to 5,000

c.p.s.

b.

c.

1.000

to

5,000

Excellent=within 3 db. of 1,000 cycle level from 25 to 10,000

when a system

1 Audio-Frequency
Measurement,
Gain
Projection Engineering, September, 1930.

of

c.p.s.

that,

is so operated that a
given listener begins to experience dis-

Good=within 3 db.
from 50

cycle level

c.p.s.

in watts versus frequency in cycles per second, power out(Concludcd on page 14)
2.

Power output
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Balancing
Projectors

Matched

Correctly

When

Installed

Require Frequent

Faders

Sound

Equipped With

Quick Changeover Keys
Useful in Film Matching

Testing

Projectors
is

quite

possible

ITprojectors

to

yet both so out of balance that
the entertainment is second rate.
Assuming that the machines were correctly and carefully matched at installation they still require frequent
testing, for conditions sometimes alter
in so short a space of time as a few

hours.

When

are two sound projectors balOften the reply to this question states when they each give equal
volumes from the stage horns. This
is true only to a limited extent for
there are many points to be considered besides volume.
The prime essentials that must be
the same are
(1) volume; (2) qual-

anced?

:

speed.
Each one of these items includes
both film and disc methods of reproduction.
Secondary points which are
almost equal in importance are: (4)
scratch; (5) surface noise; (6) pickup amplifier tube response;
(7)
ground noise; (8) photoelectric cells.
The true balancing of machines for
volume is not so simple a matter as
rough ear-test
it may seem at first.
by the monitor will certainly indicate
to within a few fader steps the matching but this is not good enough for
ity;

(3)

A

first

By

have both

B.

Brown,

B. Sc.

in first class condition

rate results.

Before any check for volume is
made such projector should be thoroughly tested to ascertain:
(a) That both exciting lamps are in
good condition are carrying precisely
the same current (checking the ammeter for zero error) and are both in
exact focus.
gates should be
light
(b) Both
cleaned and the lens should be pol;

ished.
(c) Photoelectric cells should be in
good condition with clean windows.
(d) Plate batteries should not differ
in voltage more than two volts.
(e) Pickup amplifier tubes should

be carrying precisely the same filament current and give the same emission as checked for in the main amplifiers.

(f) Grid leaks should have clean
connections.
(g) All film-disc changeover switches
and rheostats should be clean and
noiseless in operation except for the

usual clean "plop" as they pass from
one contact to another. There should
be nothing gritty in their action.
(h) Pickups
should be
tracking
properly and have the same drift and
be fitted with two new needles of the

same

type.

Both machines should be thoroughly run in before the test is started.
(i)

Matching Film
It is quite

common

practice to

match

by the hiss from the photoelectric
cells.
This is satisfactory so long as
one knows by experience that the cells
themselves
give the same type of
sound. In other words if the volume
of the hiss is the same it may be assumed with fair certainty that the
machines are matched. On the other
hand if the hiss of one is louder that
the hiss of the other further tests
should be carried out.
If the fader is equipped with a rapid
changeover key it will be found very
useful to use this instead of the main
knob which takes appreciable time to
swing from one side to the other.
Two test films must be used. To
have only one is almost useless for the
ear cannot retain a record of sound
intensity for more than a fraction of a
film

second.

The only true way of making a correct balance in volume between both
machines on film and disc is to have
four copies of the same subject, two on
and two on disc. Then, whichever
way the fader is thrown, and whichever way the transfer switch is pushed,
the same sound should come over the
stage horns.
machines have been
After
the
threaded they shoud be started simultaneously.
To effect this, cord may
be connected to the switch of the far
machine for it is imperative that one
hand set them off. Two persons are
bound to make the movement out of
phase.
As mentioned previously the
machines should be thoroughly run-in
before the test. The reason for this
is that before the oil has been warmed
up, experience shows that one machine
film

is almost certain to be slightly tighter
in the bearings than the other, and
thus will get out of step.

Checking Volume

An

observer in the hall is often used
for checking volume. Tbis is all right
so long as the telephone signals are
not misunderstood. A better way is to
listen from one of the ports which
should have the glass removed for the
purpose. If the nonsynchronous set is
near the booth this often affords a
very good point of vantage for the
observation of tests.
When the volume is matched the
quality may still be at variance. An
experienced ear will soon detect any
difference in frequency response.
A
common source of trouble is a thin
coating of grease over the focusing
tube. Tests show that this will greatly
reduce the high-frequency response.
Again, faulty tubes or badly matched
tubes will sometimes give equal volume but quite different quality.
On
occasion photoelectric cells behave in
a similar manner.

The speed of both projectors must
be exactly the same. This may appear
a curious statement when most of the
better class sets are so governed that
speed fluctuation is almost impossible.
But the degree of similarity required
in speed is extraordinarily high so
high in fact that an ordinary tachometer or revolution counter is useless
for testing.

—

The ear of the ordinary observer will
not be offended if the disc runs at
thirty revolutions per minute instead
of thirty-three and one third.
But at
changeovers the thing is different. If
the projector thrown in runs the smallest percentage lower in speed than that
cut out the whole effect falls flat for
the space of a minute or so until the
ear becomes accustomed to the new key.
The only satisfactory practical
method of checking machine speeds is
by use of constant-frequency discs.
Reproducers should be set on the same
The
note and the fader operated.
sensitivity of this test is

phenomenal

increased if the power to the
motors is cut on and off so as to give
first a rising and then a falling note.
Another useful method is to set both

and

is
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machines running and then manoeuvre
coins or similar marking gadgets on
the turntables so that they each pass
a definite point together.
Note the
time and let the machines run for a
few minutes.
Almost certainly one
table will creep ahead of the other and
a simple calculation will give the exact
percentage.
If both equalizers, or scratch filters
are set similarly there should be no
trouble on this account. Nevertheless
it is wise to make sure that no connections have come loose and are making
intermittent contact.
Scratch, which
is more or less inevitable at the present
stage of development is not particularly objectionable so long as it does
not vary in intensity.
Surface noise chiefly depends upon
the copy but it is noticed that one cell
sometimes gives worse results than
another.

The Tubes

The tubes

of the pickup amplifier
The
should be equally microphonic.
usual test is by "flicking" with the

The
finger and is quite satisfactory.
quest for two really good non-microphonic tubes for the first stage is frequently a disheartening one. Insulation tape bound round a tube deadens
it but a better method is to lightly
draw both tubes together in the pickup
amplifier by a strip of tape. Thus the
second stage tube gives support to the
first while both are insulated from the
machine by their sockets and other
anti-vibration mountings.
Nothing is more objectionable than
to have one machine with a heavy
machine pickup and the other silent.
If both machines are running freely
and are well grounded there should be
Howno pickup worth mentioning.
ever, the vibration from one machine
may be more easily transmitted to the
main rack than when the other
machine is running. A steel stanchion
has more than once been the cause of
machine
in
respect
to
inequality
pickup.
All drives should be perfectly free.
Always it should be borne in mind that
flexible couplings should not be allowed
to function more than is necessary. In
other words, the various shafts should
the whole
as though
be aligned
mechanism were connected rigidly.
Even rubber and universal joints require some effort to operate away from
the main turning axis.
Little can be done in the matter of
photoelectric cells because there is no
ready test for their qualities, while
there are so many other variable
One point
factors in the projector.
Cells
may, however, be mentioned.
have the property of recovering sensitivity if held out of service for a time.
Economy may be effected by this trick
but more often than not recovery is
only temporary and a stored cell, up
to the standard on the first reel may
be sadly lacking on the ninth.

MONITORING SOUND MOTION PICTURES
(Concluded from page 9)

Portable Booth

The portable monitor

booth, which
coming into favor, is really a miniature monitor room on wheels. It is a
is

heavily

constructed box-like affair,
about five feet square and seven feet
high inside, mounted on four rubber
tired automobile wheels.
Multi-wire
flexible cables connect it to terminal
boxes fastened to the wall of the
sound stage.
Although it is not so
easy to judge sound quality in a booth,
the booth is preferred over the regular
stage monitor room by most mixer
men because it can be rolled right out
on the set. It permits more intimate
monitoring work, and allows the monitor man always to assume a station
where he can obtain a good view of
the action. Being right on the set it
is easy for the monitor man to supervise

personally

the

moving

of

the

microphones between scenes.
The monitor booth is made with a
double-wall
construction
has
and
sound-absorbing material placed on
both the inside and outside of the
walls.
Sometimes additional soundproofing is provided by quilts of rock
wool, or mineral wool, hung over the
booth.
There is a large double-glass
window in the front of the booth, and
opposite the window is a door. This
double-thickness door is cut on the
edges somewhat like the door of a
safe, so that it fits tightly

when

The monitoring desk with

its

closed.

controls
is placed in the booth directly back of
the window.

The cables that connect the monitoring booth to the recording system are
heavily
insulated
and electrically

DOLLAR VALUE

IN

COMMERCIAL

AMPLIFIER DESIGN
(Concluded from page 12)

shielded and grounded. They are equipped with special plugs on each end, so
that they can be easily plugged into the
wall junction box and the monitor
booth.
A microphone junction box is
also provided on the outside of the
booth to take care of the microphone
cables.

The six-position mixing panel, the
main volume control, the volume indicator meter, the booster amplifier, and
all of the associated equipment is the
same as that used in the regular monitor room.
Separate batteries for the
microphones and the booster amplifier
are carried in the booth.
The same
type of PA system is used; but the
PA horn is mounted on the top of the
booth instead of on the wall of the

sound stage. The intercommunicating
telephone system is the same.
The signal box is slightly less complicated because the "Projection" and
"Re-recording" lights are left off; but
otherwise it is the same as the one
used in the monitor room. There is
no need for these two lights in the
portable monitor booth signal system,
because it is never employed for synchronizing, dubbing, or orchestration
work.
A smaller monitor horn is used. It
is placed in a sort of box built onto
the back of the booth.
It is directly
behind where the monitor man sits and
beside the door.
This smaller horn
does not respond to as low a range of
frequencies as the larger horns do, but
it has a satisfactory frequency range
for the type of work for which the
portable monitor booth is usually em-

ployed.

perfect matching transformer inserted
between the same terminal impedances.
Use determines value.
power output versus rated
6.

Hum

put to be determined as the point at
which gain drops 1 decibel from gain
value in region of negligible harmonic

power output in decibels.
a. Fair=-35 db. or

generation.
a.

Fair=sum
ings

of

from 100

power tube

rat-

to 5,000 c.p.s.
rat-

b.

Good=sum

c.

from 50 to 5,000 c.p.s.
Excellent=sum of power tube
ratings from 25 to 10,000

of

power tube

ings

c.p.s.

shift in degrees or radians
versus frequency in cycles per second.
Inadequate information prevents for3.

Phase

mation of limits.
4. Guaranteed life, covering defects
in material and workmanship.
a.

Fair=90 days.

b.

Good=l

year.

Excellent=unlimited.
5. Overall gain in decibels at 1,000
cycles per second between rated terminal impedances as compared with a
c.

7.

b.

Good=

c.

Excellent^ -55

All

rated

better.

-45 db. or better.

db.

terminal

or better.

impedances.

Use determines value.

Though the

factors discussed are not,

by any means, all the factors necessary for an accurate determination of
dollar value, it is felt that they are,
perhaps, of sufficient importance to receive major consideration. Appearance,
simplicity and convenience in operation, safety, and other factors must be
studied before a final decision can be
reached. It is well to note, however,
that a marked deficiency in any one of
the discussed factors may render an
amplifier entirely worthless, though it
fulfill all other requirements perfectly, and, therefore, each point must be
examined carefully when considering
dollar value.
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Television

Crawls

Ahead
By Austin
Mem.

I.

R. E.

C. Lescarboura
Mem. A. I. E. E.
Home

radiovision has been reduced to
simplest terms for lay operation.

WHILE

the rising chorus of
pros and cons serves to befog
the issue to some extent,
make no mistake about it,
television is forging ahead. And when
we say forging ahead, we mean in the
open, where progress can be seen and
fully appraised for what it is worth,
and not the activities behind sealed
laboratory doors where, we believe and
hope, even greater progress is being
Despite the sad words of
scored.
many leaders of the radio industry,
there are individuals and organizations sufficiently intrepid to go ahead,
day after day and even night after
time and
night,
spending money,
effort lavishly in trying to place television, crude as the technique may be,
on a commercial basis.
Television, so far as the everyday
radio variety is concerned, is a case
of "The House that Jack Built." We
have mentioned this fact before, but
it seems to be forgotten as soon as
Radiovision is a series
it is uttered.
of interlocking factors strung out in
chain fashion, so that the old adage
of the weakest link applies with full

force to
this

the ultimate results.

radiovision so trying, so heartbreaking, and so ridiculed in the past.
Fortunately, however, workers have
come to realize the interdependence of
all factors.
No longer are they concentrating on just one feature to the
exclusion of all others. Rather, they
are building up each factor, from
radiovisor to receiver to transmitter
to modulator and to pickup, step by
step, in obtaining the desired level of
performance for the entire group of
factors.
It is this fact which accounts for some of the excellent demonstrations recently presented to public and trade alike.

Methods of Pickup

by Workers Despite the Sad
of

Many Leaders

Radio Industry

of the

trated on the film and the flying spot
pickups for the present. Some radiovision stations depend on films for the
bulk of their program presentations,
with the flying spot pickup to supply
the novelty and freshness to their

programs.
The camera pickup has
been developed to a point where good
results may be obtained.
As a practical means, it is ahead of the flying
spot, since it becomes possible to pick
up subjects outdoors, at the scene of
action.
However, because of the additional

amplification

required,

it

is

not so popular in studios, where the
flying spot pickup is preferred.
The amplifier is another consideration in radiovision transmission.
Engineers have recently attained a gain
of 3,000,000, from 15 to 60,000 cycles,
with practically no drop. In fact, the

Radiovision results begin with the
pickup.
Most of the workers are depending on three broad methods of
picking up their images, namely, the
film pickup, utilizing motion-picture
film which is scanned by a suitable

gain rises slightly at the higher frequencies, followed by a sharp drop at
70,000 cycles.
In connecnon with refined pickups, the amplifier is a most
important factor in obtaining fine

means the flying spot direct pickup,
in which the subject in a darkened
room, is swept, line by line, by a

tures.

of light, while the reflected
values are impressed on a battery of photoelectric cells
and the
camera pickup, in which the subject,
in broad daylight and with full artiis
focused on a
ficial illumination,
scanning disc of a camera containing
All three metha photoelectric cell.
ods are being rapidly developed. The
practice appears to be mainly concen-

in amplifier design.

;

light

Words

is

made

pencil

Steady Progress Being Scored

It

weakest link business that has

;

detail,

particularly

in

half-tone

pic-

A

survey of the activities
going on in the open, indicates that
remarkable progress has been scored

The transmitter proper is another
important consideration.
In the beginning, it was believed by many that
a good radio telephone transmitter
would be ideal for radiovision work,
but subsequent results soon proved
that the latter is a far
technique,
requiring

equipment.

more
more

delicate
refined
Engineers are still strug-
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with the transmitting end, encountering such problems as proper
modulation, sufficient output power,
troublesome "echo effects" at twilight
which result in double images at the
receiving
end,
and the abnormal
absorption of signal energy by various stuctures.
gling

one thing to present radiounder laboratory conditions, and quite another to make
those results available under typical
home conditions. The recent demonIt

vision

is

results

of radiovision pictures in
theatre and exhibition hall, with the
most elaborate equipment placed in
the hands of experts, mean little or
nothing in terms of home entertainment. Hence progress along the lines
of home radiovision may seem exasperatingly slow, by way of contrast.
strations

Commercial Television
Considerable ground has been covered since the first scanning discs and
neon lamps, arranged by the handyman, were introduced to the radio
experimenters. Those working towards
commercial radiovision soon found out
that satisfactory results could not be
obtained with crude scanning discs.
Accurate discs had to be produced.
Also, the public would not be satisfied
to manipulate a speed control knob
while watching the elusive pictures, involving just as much attention and
effort as steering a high-speed automobile down a narrow road at a dizzy
speed. Automatic synchronizing means
Furthermore,
had to be developed.
when the refined radiovisor was at
hand, the pictures still lacked sufficient
detail, especially with half-tones, utilizing a standard regenerative receiver
Also,
with a -71 type power tube.
if the pictures were enlarged to something more than the postage stamp
size, they proved too dull to be folHence a
lowed without eye-strain.
special radiovision receiver had to be
developed, and that is a story in
itself.

Receivers

Now Ready

Today, several radiovision manufacturers are ready with home equipment.
They are offering all the necessary
apparatus, in compact, simplified form,
so that even the layman may enjoy
such radiovision programs as are on
the air, within range of his home.
The equipment generally takes the
form of a separate radiovisor, which
may be of the assembled kit, the
stripped or skeleton form without cabinet, and the cabinet model, together
with a companion short-wave, nonincluding
a
receiver,
regenerative
From the -71
powerful amplifier.
power tube, the workers have gone to
the -50 type power tube, which supplies ample power for proper illumination of a greatly magnified image.

An

interesting point too is the use of
television or neon lamps with much
smaller plates, so that a more intense
illumination may be obtained, while
greater magnification takes care of enlarging the image to the necessary size

so that two to six persons may view
the pictures at one time.
The original thought of some workers in this field was to depend wholly

on a common a-c. power system and
synchronous motors for the synchronizing of receiver and transmitter. However, the fallacy of this idea was soon
discovered when the merchandising
plans were drawn up.
In New York
City, for instance, there is a d-c. territory in Manhattan Island, an a-c.
territory at the upper end of the
Island and in the Bronx, another a-c.
territory in Brooklyn and Queens, another in Richmond Borough, and an
altogether different a-c. territory in
New Jersey. Obviously, a transmitting
station in New Jersey cannot depend
on a common power system for synchronizing receivers in Manhattan, the

Bronx, Brooklyn, and Richmond. Thus
the market is limited to the Jersey
area, which makes the proposition unsound from a merchandising standpoint.

A-C. Type Receiver
Several
receiving
sets
especially
designed for the peculiar requirements
of radiovision have recently been introduced. The Jenkins Television Corporation engineers have developed several radiovision receivers, each one
better than the last the latest including about every feature necessary for
simple, automatic, synchronized, radio;

vision reception.
This latest receiver
of the complete a-c. type, entirely
self-contained with power amplifier
and power pack.
There is a single
tuning control as well as volume and
coupling controls.
The tuning range
of from 95 to 180 meters, covering the
radiovision wavelength band without
requiring several sets of interchangeable coils. It employs three stages of
tuned screen-grid radio-frequency amplification. A band-pass filter serves to
pass the full radiovision signal without stripping the .sidebands which are
so essential to picture detail. This is
followed by a non-regenerative linear
power detector (regeneration definitely
ruins picture reception) which feeds
into
a two-stage resistance-coupled
audio amplifier employing 424 type
screen-grid tubes. The final or power
stage is of the 450 type. This amplifier employs a special resistance network which amplifies uniformly over a
range of from 15 to 30,000 cycles as
compared with the better broadcast
receivers which cover from 60 to 5,000
cycles.
The chassis construction is of
the totally shielded type which eliminates the greater part of local interference and backdoor reception, and is
responsible for the exceedingly stable
operation of this receiver. The chassis
slides into a neat walnut table and is
of the right size and height to hold
the radiovisor most satisfactorily.
is

The Synchronizer
Fortunately, the engineers have sucin
overcoming the common
power system problem, while still retaining this valuable feature as a basic

ceeded

Interior

The usual regenerative receiver,
while satisfactory for silhouette pictures, has proven a serious handicap
when trying for good half-tone pictures.
Such a receiver is too selective, when
regeneration is used to the utmost in
obtaining maximum sensitivity for
weak signals. It cuts off a good part
of the sidebands and therefore pictorial
detail.
Also, excessive regeneration
introduces serious distortion. Lastly,
a regenerative short-wave receiver is
hardly the thing for lay operators.
set.

of

cabinet

radiovisor,

showing shadowbox, part of motor,
scanning disc, and television lamp
housing.

synchronizing means. In other words,
the various 60-cycle systems are approximately in step, so far as giving
approximately the correct speed to the
scanning discs of all receivers. In addition to the synchronous motor drive
of the scanning disc, there is attached
to the scanning disc shaft a toothed
wheel or phonic wheel, passing by the
pole-pieces of an electromagnet energized by 720-cycle current derived from
the incoming radiovision signal. There
720-cycle scanning freis a strong
quency present in the usual 48-line, 15
pictures-per-second radiovision signals.
This component is filtered out, amplified by an additional tube provided in
the receiver assembly for just such
purpose, and fed to the field of the
automatic synchronizer. The 60-cycle
eddy current motor supplies most of
the power to drive the radiovisor scanning disc. The synchronizer is used to
keep the scanning disc in perfect step,
by supplying slight acceleration or applying slight braking power, at all
times.

The greatest stumbling block of all
has been presented by the receiving

Pictures Improving

As for the pictures themselves, they
are increasingly better.
The Jenkins
station, W2XCR in Jersey City, N. J.,
has attained very high standards of
quality
with the 48-line scanning
system. While films comprise the bulk
of the programs, and, to be frank,
prove rather tiresome since they are
repeated over and over again during
successive evenings, they are being interspersed with direct pickup pictures
In conjunction
of different persons.
with a voice channel, in the form of a
broadcasting station or a special experimental radio telephone transmitter,
(Concluded on page 19)
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Executives, Technicians
ists

From

Older

the

and ProjectionArt of Silent

Face New Problems.
Recording and Reproduction Are
Main Operations Which Must
Mastered
Pictures

Re-

Now
Be

Re-Recording

Sound

of

for

Motion Pictures
By G.

F.

HUTCHINS*
Re-recording

R-K-O

THE

talking picture industry has
passed out of the stage of development wherein the public
regarded it dubiously as an enterprise on trial.
Its severest critics
have given up the advancement of
arguments challenging its right to a

among the arts, and, for the most
part, are becoming enthusiastic as a
result of the slow but certain perfection of a mode of expression of per-

place

haps wider scope than any hitherto
developed.

A

public reconciled to the product,

however, does not constitute a public
oblivious of its shortcomings. Fortunately, the right to a

critical

attitude

one of the things which the theatregoer has always felt was included with
the ticket for which he paid, so that
showmen are not faced with a new
Despite the
problem in this regard.
extreme care which has been necessary
is

of studio and theatre
the
in
administering
executives
finances of a rejuvenated industry, an
eye to the future has not been lacking, and leaders in the field, especially
in studio and production technique,
have been constantly alert to improve
the quality of their product.

on the part

Sound made

debut in motionpicture entertainment as an interesting, but incidental, exhibition of clever
It is now a
mechanical trickery.
necessity to a new technique, and is
being made, instead of a noisy accompaniment to a plot in pantomine, an
integral part of a new instrument of
expression.

The

its

studio technician has,

* Engineering
Department,
Photophone, Inc.

R.

therefore, found it necessary to start
almost at the bottom and build a system of sound recording more involved,
perhaps, but more flexible and adaptable to existing needs than anything

available at the inception of the art.
The early stages of talking picture
development brought to life the practices of scoring, synchronizing, and rerecording. These terms, coined as they
were, in a haphazard manner, do not

explain very well the operations with
which they are usually associated.
Scoring is generally taken to mean the
addition of music to a picture which
may, or may not, already have synchronized sound effects or dialogue.
Music is usually added after the picture is made, and artistic effects are

obtained by projecting the picture on
a screen in the scoring room in
synchronism with the film on which
This
the music is being recorded.
type of scoring is known as post-scoring, and has a counterpart in a process
sometimes used when the sound record
is made up entirely of off-stage music.
Here we may make the sound record

and play it back on the stage in
synchronism with the cameras during
an otherwise silent take, thus providing
the desired atmosphere for the action
which is to accompany the music. This
method, which we may call pre-scoring,
has also been attempted with dialogue
and sound effects, but with little success from an artistic point of view.
first,

synchronizing is usually meant the
addition of new sound effects or dialogue to a picture which has already

By

amplifier
and
Studios, Hollywood,

mixer

room

California.

been photographed, usually with sound.
The electrical connections for carrying out this work are no different than
those used in post-scoring. The transferring of one or more film or disc
records to a new film or disc record is
known as re-recording. This work requires the use of sound reproducing,
mixing,
amplifying,
and recording
equipment, and so far as its technical
problems are concerned is not unlike
the other processes which employ both
reproduction and recording. If justice
were done the term it would include
all
operations which involve both
sound reproduction and recording, and
would then probably lose its place in
the nomenclature altogether in favor
of some such term as sound editing.

The precipitous entrance which
sound made into the picture industry
demanded that many of these problems
be solved with rather crude machines
which were merely adaptations of
available sound projectors and recording channels to suit the case in hand.
As time elapsed, it became more evident that these operations have a definite place in picture production,

no small amount of attention

and

being
paid to the design of special equipment to furnish the refinements necessary to this phase of production.
is

For the most part, re-recording of
sound is done for the purpose of supplying additional components not conveniently handled in the original take,
such as incidental noises, so often desirable as a background of realty, and
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which can be properly handled
only in the process of editing. As already pointed out, it is usually neceseffects

when

close synchronism of sound
is required, to project the
picture in conjunction with the recording of sound effects, necessitating some
tie-in of projector and sound recorder.
sary,

and picture

This is commonly accomplished by a
synchronous distributor system, 1 all
machines being perfectly interlocked
from start to stop. Complete flexibility
of available interconnections is necessary in order to accommodate all
needs.
centralized mixing system is
desirable, giving the recordist instant
communication by telephone with projection
and recording rooms, and
visual contact with the stage or scoring room where action is to take place.

A

Rapid handling of incoming channels is
terminal
best secured by utilizing a
switchboard system
main
the
at
amplifier.

Convenience of Equipment

When

a permanent centralized system is installed for the purpose of
making final refinements on the
products of the studio, the two most

important considerations to be kept in
mind are: (1) The equipment should
be complete to the extent that all pos-

may

be conveniently
handled; (2) the component parts
should be of the highest quality obperformance of
tainable, giving a
considerably higher standard than that
demanded from ordinary projection
situations

sible

equipment.
In meeting the
it is

first

consideration,

desirable to have too

much rather

equipment available.
At least three or four sound projectors should be at hand, with either
Two
disc or film pickup available.
picture projectors are necessary, and
than

too

little

should be a part of the flexible interBelock system already mentioned.
sides the three or four channels connecting the projection room and the
amplifier room, at least six microphone
channels should connect the scoring
room with the terminal board at the
amplifier. Not less than two recording
machines should be available, and
when disc records are desired in addition to film, these should also be proThe main amplivided in duplicate.
fier is best designed as a unit equipment, making possible a wide range of
connections. The choice of monitoring
systems and level indication depends
largely upon the practice in vogue at
each studio, but in general the recordist should be given control of his
product equivalent to that to which he

to set the equipment up for performing any of the operations mentioned,
including pre- and post-scoring, synchronizing, and re-recording to film.
The projection room, in this instance,
is directly above the amplifier room so
that in the scoring process the recordist, standing at the mixer, has
the action on the screen as well as the
artists

in

way

in

which one re-recording equipment

is

Fig. 1 illustrates in plan the

installed at the

wood.

RKO

As may be

Studios in Holly-

seen, it is possible

Synchronization and Speed Control of
Synchronized Sound Pictures. H. M. StolVol. XII.
No.
ler.
Trans. S. M. P. E.
1

35.

scoring

room

directly

Two methods of level indication are provided, one being of the
thermionic voltmeter type familiar in
broadcasting and so arranged that it
may be connected to any point in the
amplifier channel. The other is an oscillograph device which duplicates exactly the motion of the recording light
beam. Both film and disc projection
heads are provided for taking sound
from records made during the take,
and these sound channels may be
connected in a variety of ways through
the mixer circuit, together with midow shown.

crophone channels when the latter are
used.

two ways in which

the record may be impaired by rerecording. First, a certain amount of
background noise may be added in
the process, and secondly, the quality
of the speech or music may be damaged
in several ways.
Background noise is perhaps the
most disconcerting problem which the
sound engineer must face, and high
in the scale of importance in this
connection is ground noise or scratch
which is inherent in the film, or disc,
on which the record is made. When
careless laboratory work goes into the
making of prints for re-recording, the
noise level may more than double in
the process, so that great care should
be used in making prints for this
purpose.
New prints, thoroughly
cleaned before making a re-recorded
It
take, should be used in all cases.
is extremely bad practice to use rerecording equipment for routine showing of rushes and the like, for maintenance on the quality level required
for re-recording is considerably handi-

capped by this practice.
Flexibility

When playbacks are desired for
post-scoring and the like, lines are run
to any part of the studio lot from
either the amplifier room or the projection room direct.
As already mentioned, however, this type of scoring
is

meeting with

favor

for

only

When

stricted types of work.

re-

re-re-

cording for the purpose of changing
levels and the like, the picture projectors may, or may not, be run, as the
distributor system

is

entirely flexible,

allowing any machine
nected at will.

to

be discon-

In the design of re-recording equipment every precaution must be taken
against deterioration in quality.
In

Ground Noise
While ground noise is something
which is usually not entirely within
the control of the studio, but depends
largely upon the care exercised by the
laboratory, most other foreign noise
is controllable in the equipment itself.
Special care in design and manufacture of this type of equipment may be
made to result in a product free from
most of the common ailments of commercial recording the projection equipment which would make the latter unsuitable for re-recording.
Many corrections are possible in the

Poor recordings
re-recording process.
often be improved by such pro-

may

999999

^x

accustomed in recording.

is

the

in his line of vision, through the win-

general, there are

w
Studio layout.
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as filtering in the re-recordchannel, for example, dropping
some of the very low frequencies to
cut down boominess or foreign noises,
or the attenuation of high frequencies
in thin recording. As a rule, a recording corrected in any such manner will
not be as good as if it had been
Such
recorded properly at the start.
problems begin as problems of recording rather than re-recording. Equalization is, in general, good practice in
re-recording when it is done to compensate for film loss of high frequencies.
This equalization consists in attenuating the lower frequencies, in opposition
to the attenuation of high frequencies
encountered in film transmission, and
to just such an extent as to balance
the loss.
At present, there is a wide diversity
of opinion as to what constitutes good
commercial recording.
This is due
mostly to the variable standard of
theatre projection which the producer
has to consider.
It requires a good
deal of conviction on the part of a
studio executive to consistently turn
out, for instance, sound versions embodying all of the frequency components so necessary to perfect quality,
when he knows that many of these
components will be dropped in the
His competitor's product,
theatre.
while of lower quality, may sound
just as good under theatre conditions,
but it is the far-sighted producer who
will profit by the improvement in
theatre reproduction as public opinion
visions

ing

NEW

DEVELOPMENT MACHINE FOR SOUND TRACK
PERFECTED
By Gordon

SOMETHING

entirely

new

in

sound

eraman of Hollywood. He has
his machine the Entaglow and

called
is to
release it shortly for use in the studios.
The film, contrary to usual procedure,
goes entirely through the development
process dry not being immersed at

—

The developer is shot onto
the exposed sound track by air presany time.
sure.

method

process
which is similar and was patented
originally in 1926. At the present time
all sound film developing patents are
controlled by one organization which
collects a royalty from all laboratories
using their machines for developing

sound track.

improves

a

The Entaglow machine

will supersede these machines now in
use and in addition will offer a much
simpler process of washing and fixing

The
the negative after development.
first laboratory to be equipped with
Electrical Engineer, Sound
Universal Pictures Corp.
*

it.
Even at the present time,
safe to say that money expended
in obtaining excellent amplifier fidelity
in re-recording equipment is money
well spent. Adjustments of frequency
characteristics on a so-called flat amplifier are simple and easily made to
suit any special need, but what is lost
in the amplifier is very difficult to regain, and then only at the expense
of more unwieldly equipment.
It would be mere speculation to predict exactly how sound pictures will
be made five or six years from now,
but indications point to the future of

demands

it is

the new machines will be the Associated Film Laboratory, Ltd., of Hollywood, where they will be in operation
very shortly.

S. Mitchell*

track developers has just been announced by Glen Gano, a former cam-

The

Re-recording projector room

Department,

SOUND FILMS EXPORTED
During the

first six

months

of this

year foreign sales of American sound
motion picture equipment totaled $4,585,000. Comparative figures with the
same period last year are not available at the Commerce Department as
the "talkies"' is one of the newest commodities in America's foreign trade.
The United Kingdom was the best
customer, purchasing equipment valued
France was next with
at $1,771,721.
$601,391,
$283,847.

and

Canada

third

with

A

TELEVISION CRAWLS AHEAD
(Concluded from page 16)
the pictures take on new significance
from the entertainment standpoint.
The Jenkins station is co-operating
with the DeForest experimental shortwave radio telephone station,
In this manner
at Passaic, N. J.
simultaneous and synchronized sight

W2XCD

R-K-O

Studios,

Hollywood.

re-recording as an important one.
Could the process be made perfect as
regards quality, it might well be in
the interest of better artistic rendition of sound to record all original
takes at high level and complete the
artistic
operations of level adjustments after the picture had been cut.
At present, this would be highly impractical, but what the future holds
depends upon the design of equipment
in which the advantages
of flexibility

the

and

risk
quality.

artistic

of

adjustment outweigh
impairment of

possible

and sound signals are made available
to the audience. By means of a standard
broadcast receiver, the sound signals

may

be tuned

while the special rein the corresponding pictures, offering a complete presentation in the average home.
Recent public demonstrations have
been quite satisfactory, especially in
conjunction with the appearance of
many celebreties of the stage, press,
concert stage and other fields, before
the flying spot scanner.
Radiovision crawls ahead.
in,

ceiver

and radiovisor bring

".

BY ANY OTHER NAME

.

.

.

.

."

Once the name "movies" seemed common, particularly to the genteelists.

They tried "photo play" and "screen
play" and "motion picture."
An attempt was made to import "cinema."
Most folks know what these words
mean, but they go right on saying
"movies" and thinking "movies." This
word may be strong enough to withstand the assault of the word "talkies"

when all movies do become talkies.
One thing you can bet on is that the
talkies will not become "phonoplays"
or anything else so fancy.

—
:

:
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for variation in crackle. Examine contacts and wipers.
Throw fader key
this by introducing a fresh resistance

Crackle

network not working through the
normal contacts may cut out noise.
To remedy
Clean fader with carbon
tetrachloride and apply small amount
:

Sound

in

of pure vaseline.

Dirty gain control or potentio-

(2)

To

meter.

and

test

:

arm
To remedy:

Move

control

listen for variation.

Clean

with

tetrachloride

and

re-

vaseline.

Projection

filament resistance on
(3) Dirty
amplifier which is first stage when on
disc. To test
As above. To remedy
As above or slightly re-set arm.
:

(4) Bad contact in amplifier fuse in
battery panel. To test: Rotate fuse

and

By A.

L.

Walker

To remedy

listen.

Sandpaper

:

fuse and if necessary reset clips to
give tighter grip. Sometimes the fuse
itself may be noisy, when it should be
replaced.
(5) Loose or dirty fuse in stage
Tighten and
horn distribution box
:

clean.

Disturbing Rustling and Crashes Frequently

Evident in Sound Reproduction

May Be

Elimi-

(6) Dirty switches in stage horn
distribution box
Move and clean.
:

Bad

contact in horn field curMove
rent fuse in battery panel
about and clean and reset clips.
(7)

:

nated or Greatly Lessened by Observing Simple

(8)

Rules of Procedure

test

Bad

battery

Change

:

connections:

sets of batteries.

To

If the

spare set be put on and then the first
removed, no interruption of performTo remedy:
ance need take place.
Tighten up connections. When more
time is available take apart and clean
up, grease and then tighten.

ONE

of the chief troubles associated with sound projection is
the tendency to superimpose
extraneous noise on the reproduced sound.
Such noises may be
classified as below
Definite rustlings or
(1) Crackle.
crashes.
This is usually due to
(2) Hum.
machine or generator noise picked up
through the system.
Usually due to faulty
(3) Ringing.
tubes.

Surface noise.
Often due to
bad recording or working at too high
volume.
In the present article we are concerned only with the first, namely,
crackle which, when it occurs, is cer(4)

most objectionable and at
the same time the most difficult to
cure during the running of the show.
While any loose connection or bad contact throughout the whole wiring and
amplifier
system may cause such
noises after a set has been working
for some weeks or months the fault
tainly the

will in all probability occur at one of
the "working places" or situations
where there is adjustable contact.
Some of these are obvious, such as
the fader, and no projectionist would
be expected to cry for service over

There are however other
item.
faults, quite easy of location and cure
which might well be missed. In the
following notes as attempt has been
this

made to present a list of all troubles
likely to cause crackle which may be
cured quickly by the operator during
the show. When crackle occurs it will
almost certainly be one of these.
The points mentioned have perhaps
chief reference to the Western Electric
set.
At the same time most troubles
are inherent in amplification and not
in any particular type of apparatus.
When the trouble first occurs the
initial step is to localize it and to this
end it must be noticed whether it happens according to the following list.
(A) On both film and disc on both
machines.
(B) On film and disc on one machine.

(C) Film
(D) Disc
(E) Film
(F) Disc

on
on
on
on

both machines.
both machines.
one machine.
one machine.

In all probability this will be noticeable during the normal performance.
By first noting this, many faults may
be eliminated. Thus if there is crackle
on disc it is not necessary to change
the photoelectric cells even though this
same fault happens when on film.

Somewhat elementary it may be
thought but during the pressure of a
performance and with an impatient
audience it is these little things which
elude us.

(A) Crackle on film and
both

To

machines:

test

:

Move

(1)

control

disc on
fader.
and listen

Dirty

arm

(9) Dirty

variable

resistance

in

horn field circuit: To test: This is
immediately evident since the monitor
being controlled through a separate
resistance will not record crackle due
Otherwise move reto this cause.
sistance arm and have someone listen
Clean and
in auditorium. To remedy
:

vaseline.

(10) Dirty a-c. fuses supplying main
Tighten up or clean
amplifier rack
and replace.
:

(11) Bad connections at receivers or
To test:
at stage distribution box:
Monitor will not give crackle. Switch

speech from one horn and listen
Then test other reTo remedy: Tighten all
ceivers.
stage connections.

off

in auditorium.

in amplifier which
stage when on disc not makMove
To test:
good contact:

Tube stems

(12)
is

first

ing
tube

without

about

removing.

To

during show,
If
Clean.
press down very firmly or tape to other
tubes so as to get a side pull. Do not
however tape to fixed part of

remedy:

amplifier panel since this may cause
another vibration pickup.
(B) Crackle on film and disc on
(1) One side of
one machine only:
Move about and clean
fader dirty
in usual manner.
(2) Dirty "film disc off" switch: To
Move about without breaking
test
contact this precaution applies only
:

:

—

:::

:
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during a performance. To remedy
Clean and vaseline.
(C) Crackle on film only on both
machines:
(1) Where separate batteries are provided for horns and
amplifiers switch arm may be making
bad contact
Move about and clean
in usual manner.
Note. Both fuses to machines might
be dirty and this would give the same
effect.
However it is not probable that
trouble on both machines would occur at the same time.
(very slightly) battery
(2) Loose
connections might cause considerable
trouble on film and be inaudible on
disc due to lower amplification. This
is however not very probable.
(D) Crackle on dies only on both
machines:
(1) When this very rare
state of affairs happens it is best to
:

—

look to the records there is little else
where the apparatus is designed
specifically to deal with both film and
disc and uses a common fader.
(E) Crackle on film on one ma-

— disc

chine only
or

dirty

connections

To

cell.

clear:

smartly.

test:

To

photoelectric
of cover

at

Tap

remedy

Loose

(1)

lid

Clean

:

and

tighten. Fader will have to be brought
to zero during this since noise created
by change in capacity will be very

loud.
(2)

Loose

screws

photoelectric

cell

holding

To

block.

down
test

Touch heads

with

when

To remedy

of screws
crackle will vary.

finger

Tighten up hard.
(3) Dirt on light gate, lens or exciting lamp.
To test: Shut off light

from

photoelectric

instant

for

cell

with card.

Crackle would cease. Ex-

amine these

parts.

To remedy

:

Clean.

(4) Bad contact in exciting lamp.
To test: This will usually be seen by
the flicker of the ammeter needle.

down with the fingers should
show this up. To remedy Change

Pressing
also

:

bracket or clean up.
(5) Dirty exciting lamp resistance.
To test: Will be shown by flicker of
Tap resistance
ammeter as above.

knob

with

finger
cause variation in noise.

Clean,

lightly

—

it

should

To remedy

or for emergency touch with
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(8) Dirty tube stems in tubes in
pickup amplifier. To test: Press tubes
slightly
sideways with finger, and
listen.
To remedy
Clean when machine becomes idle, with hard rubber.
If the machine is running put piece
of adhesive insulation tape between
both tubes so as to pull sideways and
:

With care this may
be done without causing noise at the

increase contact.
screen.

(9) Dirty grid leaks. To test: Rotate them in their holders and listen.

To remedy
Clean with fine sandpaper when the machine becomes idle.
tension battery.
(10) Noisy high
When noisy machine becomes idle re:

move "B" battery

leads from battery

concerned and clip them quickly to the
other battery.
There should be no
fumbling, or considerable noise will
One battery will run
be produced.
both machines without any undue
.

Scratched or dirty film.
With W. E. C. recording it
is possible to work quite well even if
there is a scratch down one side of
the track. All that is necessary is to
shield part of the light gate and come
up on the fader to make up for loss in
Actually scratches on the
volume.
track rarely produce a noise which
Somemight be termed "crackling."
times however grit on the film will do
(11)

Note.

this.

(F) Crackle on disc on one machine only: (1) Dirty "film disc off"
switch.
Move and clean in the usual
manner.
connecting
on
contact
(2) Bad
blocks on base or on flexible leads.
Test these by pulling.
To remedy
Tighten or solder. A broken wire may,
for the time being, be clamped under
the screws.
connection at equalizer
(3) Bad
causing condensers to charge.
Note. This is not very probable.
(4) Loose needle or one which is

worn.

Faulty connection inside repro-

Change reproducei\
Very dirty record.
The above faults and corrections
and tests will almost certainly remove
ducer.
(6)

—

small trace of graphite.
in
resistance
filament
(6) Dirty
Meter may
pickup amplifier. To test
Touch resistance
show variations.
:

knob as for exciting lamp. To remedy
Apply trace of graphite as for exciting lamp resistance. If noise is still
produced by touching knob withdraw
knob and spindle by slackening small
set screw (this means removing ebonite panel from amplifier by undoing
four screws). Put dab of graphite at
end of sleeve to make good contact between spindle and its bearing.
Note.
This latter case is a very
frequent source of trouble since by
wear the spindle of the resistance becomes slack in its sleeve and contact
gets worse.
(7) Dirty "film disc off" switch.
Move about as previously described
and then clean and vaseline.

by

picture,

three divisions of

reel,

show the

will

company

activity in

detail.
The first reel will deal with
the generation of power and will include the power houses, dams and
streams controlled and operated by the
The second reel, dealing
company.
with the transmission of current, will
show the distributing system and how
The third reel will deal
it operates.
with the utilization of electric current
in the home and factory, with especial
emphasis laid on the use of power on
The huge Rock Island
the farm.
hydroelectric project now in the process of construction is to be featured
Officials of
throughout the picture.
the company will record explanations
and a discussion of company activity
in the Northwest country, which talk
will be dubbed into the picture in ap-

propriate places.

The picture

is one of the first indussound pictures, and forecasts a
new development in the field of audible

trial

strain.

(5)

The

crackle if they do not, then it is a
case for systematic localization which
is difficult when each element of an
amplifier has to be considered.

INDUSTRIAL SOUND FILM TO
BE MADE IN PACIFIC NORTH-

WEST
By Gordon

INbyorder
the

to

It will be exhibited at conpictures.
ventions, schools and colleges, and club
meetings, or to any interested groups.
It will be finished within a short time.

THE BUG WITH A MILLION
DOLLAR LIGHT

THE

show the place occupied
Sound Light and

Puget

Power Company of Seattle in the
hydroelectric development of the Pacific Northwest, the company has just
completed arrangements with the Metropolitan Sound Studios of Hollywood
to make a three-reel picture showing
all phases of activity of the company.

which science

is

seeking.

man

could duplicate the cold light
of the firefly he would save billions for
industry and make at least a million
If

dollars for himself.

Scientists tell us

that the ordinary gas flame contains
less than 3 per cent of visible rays and
the other 97 per cent are heat or

chemical rays. Electric lights also dissipate the greater amount of rays as
heat. But the light of the firefly is the
cold light in which practically all of
the rays are visible.

The

firefly emits its light on a sort
photogenic plate supplied with a
profusion of fine tracheal tubes. The
cells of the photogenic plates are said
to secrete a substance which, with the
abundant supply of oxygen from the
many tubes, undergoes rapid combus-

of

tion.

A

STARR ELECTED DIRECTOR
OF DE FOREST
Announcement has just been made
by James W. Garside, president of the
DeForest Radio Company, of the election to the
ors,

S. Mitchell*

light of the firefly is the perfect

light for

of

DeForest Board of Direct-

Herman

Starr,

vice-president

Warner

Brothers Pictures and
president of First National Pictures.
Mr. Starr was elected at a special
meeting of the DeForest Board.
of

DE FOREST FILMS
Four

of the six moving picture
theatres in East St. Louis, Mo., are

equipped with DeForest talkie appaElectrical Engineer, Sound
Universal Pictures Corp.

*

Department,

ratus.

—

:
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Troubles

TransformerCoupled Audio Amplifiers
in

By James

Detail

6.

Instructions

for Locating Troubles

Which May Develop
Sound Amplifiers

In

A. Normal signal intensity.
1. Tube overloading
Signal voltage
excessive for tubes in systems.
Output voltage from pickup excessive for tubes in audio am-

—

plifier.
2.

3.

—

Insufficient grid bias
Grid bias
correctly applied but value of potential
insufficient
applied
for
signal voltage.

5.

1.

—

—

—

Excessive B battery voltage Incorrect voltage tap on B battery

1.

incorrect

filament

1.

grounded secondary winding,

in secondary

4.

circuit

Lack of ground on core and
chassis Transformer cores and
cases are frequently grounded in

—

a-e. installations.

cases.

Also condenser

of potential
battery, run down B
battery, run down C battery, open
by-pass condenser in B eliminator
(voltage divider network and C
bias resistance), defective design
in B filter system, open in ground

sources

—

Filament circuits Imperfect contacts, poor contact between elements of filament control resistances, poor contact between tube

and

socket,

defective

A

corroded terminals, gassy

circuit.

—Insufficient

plate
voltage, excessive plate voltage,
excessive hum in B eliminator
output voltage, open primary input winding, pickup of external
hum by units in plate circuit.

Plate

Defective

Noise

grid bias resistance by-pass condenser capacity rating too low,
pickup of external hum by units

3.

—

Open input winding
(primary of input transformer),
open grid bias resistance by-pass
condensers, open plate circuit bypass condenser, lack of by-pass
condenser, open grid bias resist-

system.

bias voltage, open secondary winding,

ments loose.
Open circuits

Run down A

—

Grid circuit Open grid bias resistance by-pass condenser, lack
of grid resistance by-pass condenser, open grid circuit filter bypass condenser, lack of grid circuit filter by-pass condenser, open
by-pass condenser, insufficient grid

—

Microphonic tubes Operation of
speaker causes vibration of tubes
loose in sockets, operation of
speaker causes vibration of entire

ance, lack of grid bias.
4.

receiver.
2.

—

Coupling between stages Transformers too close to each other,

cabinet and tubes, moving air volume from operating speaker
causes vibration of tube, tube ele-

—

resistances,

—

—

2.

Filament circuit Incorrect adjustment of the filament shunt
transformer centre tap, open filament shunt resistance, coupling
between filament transformer or
filament wiring and remainder of

—

secondary winding, wrong connections to transformer secondary,
grounded secondary winding, leak
between primary and secondary
winding, defective resistance or
condenser connected across secondary winding, defective by-pass
condenser in grid circuit.
Defective tube Deactivated filament or cathode, poor contact between tube and socket filament
prongs, gassy tube, incorrect tube.

in detector output voltDefective audio tubes.

audio system, coupling between
speaker cable and amplifier.

3.

—

battery, low B eliminator output voltage, low a-c. input into
eliminator, wrong tap on battery
or eliminator.
Lack of grid
3. Incorrect grid bias
bias, low grid bias, grid bias resistance defective or shorted, incorrect polarity of grid bias.
Defective grid
4. Open grid circuit
Transformer secondary
circuit
open, open grid bias circuit, open
in one half of push-pull winding
partially
shorted
(secondary),

5.

—

—

tube.

ment transformer winding, poor
contact between tube and socket.
Insufficient B voltage
Run down

B

and

grid and plate leads of tubes too
close to each other, speaker cable
too close to coupling units in

Lack of plate potential Defective
plate circuit Open between tube
and socket, open in transformer

signal level.

filament
voltagebattery, incorrect adjustment of filament control resistance, insufficient line voltage
in a-c. systems, overloaded fila-

line

Bad hum
age.

Hum

Insufficient

—

8.

Coupling between a-c.
speaker system cable.

Howling and Excessive Regenera-

primary, shorted transformer primary, shorted plate circuit by-pass
condenser,
or
open
resistance
choke in shunt plate supply, open
coupling condenser in shunt plate
supply, open transformer primary
in shunt plate supply system, open
in lead supplying plate voltage to

Run down A

2.

and detector tube system.
7.

1.

Excessive regeneration See reasons for excessive regeneration.
Defect in speaker Speaker elements out of alignment or dia-

Low
1.

systems.

Coupling between amplifier system

6.

See data associated with low signal
level and distortion. In addition

of eliminator.

B.

Reversed power supply plug in
a-c.

tion

hum in system— Exhum in system will cause

loose.

5.

Amplifying Power Weak

Excessive

phragm
6.

—

Defective units Shorted by-pass
condensers in plate and grid circuits, defective jacks, transformer
primary partially shorted (pushpull), leak between primary and
secondary of output transformer,
Grounded secondary of output
transformer, non-uniform tubes
in push-pull and parallel arrangement, open transformer primary
in parallel plate supply.

cessive
distortion on low notes.
4.

R. Cameron

battery,
A bat-

tery.
2.

—

Poor contact becircuit
tween tube and socket, defective
transformer primary, excessive
current flow through plate voltage
Plate

control resistance, defective volcontrol in plate circuit, leaky
by-pass condenser, poor soldered
connections, loose terminal, defective resistance in B eliminator,
defective B battery, defective rectifier in B eliminator.

ume

A
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—

Grid circuit Poor contact between tube and socket, defective

volume

control,

defective

resist-

ance across transformer secondary, defective transformer, leaky
grid resistance by-pass condenser,
defective grid resistance, loose
terminals and connections, poor
points, defective resistance (grid
bias) in B eliminator, defective
rectifier in B supply, defective
filament shunt resistance.

Tubes Do Not Light
1.

Defective tubes.

2.

Filament transformers Line supply circuit open, transformer priopen,

Distortion
1.

Open grid leak

2.

Excessive value for the grid leak

3.

1.

contacts.

4.

Batteries

—Run

down A

battery,
corroded terminals, poor contacts.

—

Filament circuit Defective voltage control resistance, open in
wiring, poor contact between tube

and

2.

socket.

Tubes Light but Do Not Signal
1.

Lack of plate potential

— Open

in

plate circuit, defective B eliminator, open in cable supplying B
potential, poor contact between
tube and socket, shorted plate circuit by-pass condenser, open fuse.
2.

—

Batteries Incorrect polarity of
battery, incorrect polarity of
battery, incorrect polarity of
battery.

A
B
C

—

3.

Tubes

4.

Coupling
units Open
primary
winding, shorted primary winding,
shorted
secondary
winding,
grounded
secondary
winding,
shorted output choke or primary
of output transformer, open secondary winding.

and Impedance

The fact that an amplifier employs
resistance or impedances or combinations of both as the coupling mediums
instead of the primary and secondary
windings of a transformer does not
divorce the system from the general
discussion of transformer coupled audio
amplifiers.

Since the design of systems is not of
we need but mention that
as far as trouble is concerned, the defects mentioned in connection with
transformer coupled systems are applicable to the resistance coupled amplifier
and to the various modifications of resistance coupled audio
amplifiers.
However, it is necessary to supplement, this data with
additional information.
It is obvious
that transformer windings are not
involved
in
a
resistance
coupled
amplifier of the type shown, but burnout of the resistances is the equivalent.
Where a choke is employed in place of
the plate coupling resistance or in
interest here,

organization, rooms for artists, offices
for the administration, laboratories are
provided and public and private telephone systems. There are also a number of large garages and a restaurant
which accommodates 200 people.
A regular service of motor-cars to
and from Paris is available to artists
and personnel.

A

PROJECTIONISTS GO TO

Excessive value for plate resistance A very high plate resistance or a defective resistance will
cause excessive voltage drop and
low plate voltage at the plate.

—

Low

—

value

for
grid
leak
shorted, defective or low ohmic
value grid leak will reduce the
amplification available with the

system.

Leaky

1.

Leaky

2.

Incorrect

C

3.

Lack

bias

isolating condenser.

of

bias.

by-pass

resistance

condenser.

B

SCHOOL
P HE
•-

second semester in the course

instruction for sound projectionists

conducted in the class room of the

Photophone

installation

and

RCA

service

department, 438 West Thirty-Seventh,
Street, New York City, has been completed.

The course extended over a period of
seventeen weeks and covered the fundamental principles of sound and electricity, the theory and operation of
rectifying and amplifying tubes as well
as a detailed study of all types of
Photophone reproducing equipment.
The course was attended by projec-

isolating condenser.

Motorboating

4.

Excessive

5.

Degeneration in system Defective B supply unit, lack of correct by-pass condensers, coupling
between grid and plate circuits.

—

A mplifiers

G are so arranged that they may be
converted into one huge studio having
a floor space of 3,500 square feet.
Each studio has its own technical

isolating condenser.

3.

Defective
tubes,
deactivated filaments, poor contact between tube and socket.

Resistance

Leaky

largest area, is a mammoth tank which
was installed for the purpose of making under water shots. Studios F and

Low Amplifying Power

tap

contacts open,
transformer secondary open, poor

3.

or grid choke.

resistance.

—

mary

place of the grid leak, it is impossible
to apply the quoted data.
Generally speaking, resistance and
combination resistance-impedance audio
amplifiers are very stable in operation, but certain defects are however
encountered.
Therefore we supplement the audio amplifier data associated with transformer coupled systems
with the following:

potential.

—

who

are members of Local 306
City, Local 640 of Long
Island, Local 384 of Jersey City, Local
650 of Westchester County, Local 362
of Paterson, New Jersey, Local 449 of
Stamford, Connecticut, Local 277 of
Bridgeport, Connecticut, and Local 645
of Nyack, New York.
tionists
of New

York

Three class sessions of two hours
each were held daily from Monday to

SOUND STUDIOS IN FRANCE
ENTIRELY rebuilt and converted into
what are said

to be the most comsound motion-picture
studios on the continent of Europe the
Path6 Cinema Studios at Joinville-lePont, France, which are about five
miles from Paris, have begun the production of sound motion pictures in the
language of the country. There are
pletely equipped

six separate studios of varying sizes,
the largest of which is about 80 feet
long by 50 feet wide. Many engineers,

producers and

artists, including

Ameri-

German and

British have been
loud in their praise of the work that
can,

Friday, the same lecture being repeated
during the entire week.
A written examination was held and
all students who met the requirements
received a card certifying that they had
satisfactorily completed the course and
had proved themselves competent in
the theory and operation of the equipment.

A

EAR SENSATION SCALE
— 10S
— 100
— 90
Threshold of feeling

has been accomplished.

RCA Photophone sound recording
equipment of the latest design, including a number of sound recording
trucks, have been installed.
Five
separate projection booths are equipped
with RCA Photophone sound reproducing apparatus and the most minute details, such as are incorporated in the
world famous motion-picture studios
in Hollywood, California, have been
included in the conversion and rehabilitation of the old Pathe Cinema
Studios which for many years produced
1

the greatest number of silent pictures
made in France.
A feature of studio D, which has the

—

SO

Noise

in

Airplane

Noise

in

N. Y.

70 Noise
Noise

in

Subway

Stenographic

riding

in

Room

Train

60 Noise on Average busy

° 3 1

"

Street

50

40
Soft

Radio Music

—

30

—

20 Average whisper 4

—
—

10

feet

away

Rustle of leaves in gentle breeze

Threshold of audibility

Page 24

Projection Engineering, October, 1930

The New

X

warrant elaboration at this time.
Microphonism and distortion in tubes,
inductive pickup, in high impedance
circuits, location of delicate apparatus
on or near vibrating projectors together with wiring of batteries and
controls are but a few of the complications.
With this in mind it has
to

been the object of the engineers to
produce a cell with sufficient output to

Cell
By

a modern power amplifier
thus eliminating pre-ampllficatlon with its attendant worries. Their
efforts have not only been rewarded
with a highly sensitive cell but a
sturdy one with the assurance of a
long life and uniformity in production.
operate

direct,

R. C.

Douglas*

Reports indicate that the use
of the

new

cell

obviates the

need for pre-amplification.

the advent of sound-onSINCE
film reproduction in the theatre

there have been attempts among
scientists to bring the photoelectric cell to a state of perfection
embodying high sensitivity, ruggedness of construction, uniformity and
a comparatively long life.
A disadvantage in the use of the
present-day photoelectric cell with its
inherent low sensitivity is the necessity of using high gain multi-stage
pre-amplifiers to bring the output of
the cell up to a level high enough to
drive the power stages.
This means
that only the most skillfully designed
apparatus can be used to obtain satisfactory reproduction.

The

encountered in the
use of photoelectric amplifiers with associated apparatus are too well known
*

difficulties

Pacific Research Laboratories.

new

light

cell

sensitive

device

which is known as the X cell differs
from the conventional type of photoelectric cell both in construction and
composition of the light sensitive element. The cell proper consists of two
glass discs about three quarters of
an inch in diameter between which the
photo conductive surface is sealed.
This in turn is mounted in a bakelite
or metal case.
Durability

The physical and

electrical ruggedness of the
cell lies in the fact
that no vacuum tubes or gases are
used, thereby eliminating the possibilities of damage by breakage or ionization.
Tests have shown that the
cell may be subjected to direct sunlight for one thousand hours with the
full
voltage
applied
without any
change in the electrical characteristics whatever.
Under normal operating conditions this assures a long,

X

X

trouble-free

life.

The

current-voltage-light flux charcell indicate that
motion
picture
sound
work
.4
lumens light flux (approxilight
amount
of
obtained

for

with

mate

X

will operate without

any

amplifi-

cation whatever a relay up to 5 milliamperes on 225 volts with 51.2 lumens
light flux.

Coupling Mediums

The new
means

X

is
adaptable to
coupling
such
as
direct resistance, impedance or transformer. For motion-picture work the
cells
are manufactured with a
low impedance to permit transformer
coupling. With the latter type a two
transformer fader unit can be located
between the projectors, and leads
from this run any where in the booth
to the power amplifier.
Two small
4.5 volt C batteries can be located in
the transformer box to supply the
polarizing voltage for the cells. This
makes sound on film as simple as
disc reproduction, eliminating battery
operated head amplifiers which are a
constant source of worry.

any

cell

of

X

shows the wiring diagram
cells
(one in each proThe transformers T-l and
jector).
T-2 have a primary impedance of
2000 ohms and the secondaries are
high enough to work into the grid of
a tube. The fader may be an ordinary
potentiometer or one of the more
Fig.

for

Sensitivity

acteristics of the

in the field of portable and home talking pictures.
For those interested in
relay work it will be seen that the

X

Construction
This

through the ordinary optical system)
at 4.5 volts an output of one half
millampere is obtained. This is sufficient to load any three-stage poweramplifier to capacity.
In actual tests
a Silver-Marshall type 692 amplifier was used working directly from
the X cell through an audio transformer.
In this way ample volume
was obtained for a twelve hundred
seat auditorium. In other tests using
only a two stage Loftin-White amplifier enough volume was obtained to
fill a room thirty by sixty feet.
This
fact alone opens up great possibilities

1.

two

X

elaborate types

now on

the market.

T-l

FIRST AUDIO

STAGE
X-CELL
NO.l
Fig. 1. Circuit diagram
showing placement of
two X cells.

X-CELL
NO. 2

T-2
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A DEPENDABLE UNIT
for

your Sound Reproduction

THE

Fox Electro-Dynamic Unit

is

scientifically

de-

signed to give the greatest value of output sound
efficiency.
It delivers to your audience perfect fidelity

of sound, not possible with other types of reproducers.

"Fox"

is

the original unit.

Do

not be deceived or accept

inferior imitations.

THE FOX ELECTRO -DYNAMIC UNIT
FOX Unit is eight times lighter than a cone speaker
The special voice
handles the widest frequency range.
coil is of low impedance possessing great tensile strength thus insuring
Has exclusive feature of "Diaphragm Cartridge"
long life and clear tone.
(illustrated) which permits quick and easy replacement of coil (if needed)
without interruption of program.

diaphragm
THE
diaphragm and

Representatives

wanted

of the

in

all

parts

of

We

the

and

country.

FOX ELECTRIC & MFG.

CO.,

also manufacture complete
disc equipment for sound
us today.

Sound on
pictures.

Film
Write

3120 Monroe

Dep't M.

St.,

Toledo, Ohio

"BESCO RHEOSTATS"
For Control of Arc Lamps
In Motion Picture Booths.

MADE TO COMPLY WITH
BEST ELECTRICAL STANDARDS
"BESCO"

Rheostats Deliver The Set Amperage

Hot or Cold.

,

Long Life, Perfect Service Demonstrated by
Over 5000 Now in Use.

SEE YOUR NEAREST DEALER OR WRITE FOR LITERATURE

CHAS. BESELER CO.
131 East 23rd

Street,

New York

City, N. Y.
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New

Developments
and
of the Industry

News
LENS ADAPTER AND APERTURE
The Contner-Blue Seal Universal lens adapter and
aperture system for projecting standard and movietone
film the full screen area was Introduced to the trade
This device has met with such sucin June, 1929.

many thousands of installations have been
Theatre circuits have
throughout the world.
adopted them as standard equipment.
A new and important improvement has just been
This was to use an alloy
developed on the film trap.
of iron in the construction instead of a white metal
These new traps are guaror lead as formerly used.
anteed not to warp under the intense heat of the arc
A warped film
spot, which is an important feature.
trap changes the relation of the film passing through
the gate at the aperture and will put the picture out
of focus on either one side or the other on the
screen, and will also cause an in-and-out of focus
that

cess

made

when projecting a warped

effect

film.

installation of a Blue Seal film trap on the
but
projector not only assures perfect projection,
It will last the life
means that the cost is ended.
on
checked
up
Many exhibitors have
of the machine.

An

past repair bills and have found that on an
overhaul job, the trap has been replaced in every case,
due to being warped.
The Blue Seal Products Co., Inc., is located at 264
Wyckoff Street, Brooklyn, N. Y.

their

NEW DE FOREST PHOTOELECTRIC CELL
Greatly increased sensitivity is the outstanding feature of the new DePorest caesium type photoelectric
This cell, in
cell, aside from extreme compactness.
99 size glass bulb, with the standard four-prong
a
pei
microamperes
75
35
to
of
base, has an output
lumen, or several times the output of the larger
extensively
heretofore
cells
potassium photoelectric
As an example of its sensitivity, an autoemployed.

—

cylindrical curve on one side of a condenser, thereby
broadening the beam of light in one direction.
Steps
were also taken to increase the amount of light
emanating
from
arc;
other
words,
the
the
in
collecting angle was enlarged.
This resulted in a special condenser system for wide
film projection made by the Fish-Schurman Corp. and

consisting of:

— 5%
—

One

spherical,

One

diameter Grand Special A cylindrical,
and
diameter Grand Special B parabolic con-

in.

bi-convex,

6

in.

vex-concave.
If

made

of

on the
15,000 lumens

light

amount of
10,000 to
Fish-Schurman system com-

genuine optical
screen increases
for

this

glass the
to about

pared with the 5500 for the old system.
Since the Grand Special A condenser rests very close
to the arc it must be made of special heat resisting
glass like Ignal glass, which defies the heat and which
It
represents the best type of genuine optical glass.
is necessary for such an optical system to use a glass
of such high purity so that it will not discolor in
spite of the terrific heat of the arc to which it is
Additional information can be obtained by
exposed.
communicating with Fish-Schurman Corp., 45 W.

45th Street, New York

WEBSTER PRE-AMPLIFIER MODEL B
The

Webster model B
pre-amplifier
has
been
meet the exacting demands of sound-on-

designed to

film amplification.

In the design of this amplifier Webster engineers,
mindful
of
the
enormous amplification necessary
between the photoelectric cell and the loudspeaker,
have used the greatest of care in the selection of the
various component parts, and as a result, circuit noises
have been reduced to a minimum.
Sockets

are

of

the

spring

mounted type mounted

on a grade 254 Micarta sub-panel which, in turn, is
supported on sponge rubber.
To further eliminate the
possibility of microphonics, a sponge rubber dampener is provided for the tubes themselves.
Resistors
are of a special noiseless metallized type.
Transformers are of a specially treated type to eliminate ths
possibility of moisture absorption.
This unit is mounted in an approved steel box, provided with knock-outs, to facilitate installation.
Illustrated booklet giving complete description of
these units may be obtained by writing the manufacturers direct at 850 Blackhawk St., Chicago, 111.

City.

NEW SWITCHES DEVELOPED
NEW PHOTO FLASH tAMP
A tireless, smokeless, odorless and noiseless photographic flash lamp has been developed by the incandescent lamp department of the General Electric Company, Cleveland.
The flash is confined entirely within
a bulb, with resulting advantages that are expected to
revolutionize flashlight photography.
Requiring only
a one-hundredth of a second to act, and being withpossible
out hazard, it will make
the taking of flashlight photographs in places heretofore practically impossible to "shoot," such as in trains, airships and
theaters,
under water, and by insurance companies

mobile headlight bulb a foot away from the cell,
outshining through a
2 -inch hole, will result in an
To obtain a correput of 4 to 7 microamperes.
sponding output from the potassium type cell, a largemany times as much
of
sized incandescent lamp
candlepower would have to be employed as the light
The new DeForest caesium photoelectric cell
source.
has been employed for several months past in the
radiovision pickup equipment of the DeForest experimental transmitting station, W2XCD, maintained by
the DeForest Radio Company at Passaic, N. J.

In connection with the Besco rheostats, which are
being manufactured by the Charles Beseler Co. of New
York, the company has developed a number of switches
which add to the efficiency of the rheostat.
A new
booster switch put out enables the operator to start
the lamps on low amperage and by manipulation the
lamp can be brought to its predetermined amperage.
A special three-pole two handle switch, which can
be mounted on the machine, has also been developed
along with a single handed, single blade booster
switch, which is to be used in conjunction with the
two pole switch on the projector, mounting the switch
either at the machine or the rheostat.

y

H

CENTRALAB CONTROLS
The Central Radio Laboratories, 16 Keefe Avenue,
Milwaukee, Wis., give the following information aboui
their faders and pads:
The Centralab T-Type fader is a new control made
up in special bakelite assemblies larger than their
standard controls.
These faders offer constant impedance both to the input as well as the output circuits.
Fading from one circuit to the other is done
noiselessly by reason of rocking disc contact.
Attenuation in decibels is nearly linear over the range of
the knob.
This is made up as a single control ready
for assembly into a standard fader box.
On special
orders the complete assembly can be furnished.
The Centralah T-Type pad is ideal for microphone
mixer circuits in that it provides a constant impedance
to both siides at all times.
In construction and size
it is the same as the T-type fader.
An unusual number of usages can be found for this control not only
in broadcast stations but also in certain multiple
speaker installations where this control can be used
between an output transformer and an input transformer of a speaker as a volume control.
This use Is
limited by the output power.
This control is rather
flexible although its primary function is that of a
microphone mixer.

KNOX, IN CHARGE OF ENGINEERING AND
RESEARCH, FOR E. R. P. I.

G

E. Otterson, president of Electrical Research
J.
Products, has announced the appointment of H. G.
Knox, vice president of the company, to take charge
of engineering and research.
Mr. Knox's appointment to these new duties is
based upon his knowledge and practical experience in
the engineering field, applied with especial attention
to the talking pictures, and his association with Electrical Research Products since -its formation.
Graduating from the Naval Academy at Annapolis,
Mr. Knox subsequently look Master of Science degrees
at

the

Massachusetts

Institute

of

Technology

for

Architecture and for electrical engineering at
Some of his early engineering work
Union College.
consisted of making extensive electrical inspections for
His later
the Navy Department of the Government.

Naval

business experience consisted in applying this
neering training to manufacturing industries.

FILM RENOVATOR

engioil

CONDENSER SYSTEM FOR WIDE FILM
PROJECTION
The huge size of modern playhouses creates many a
One of the most important is the difficulty
problem.
of obtaining even illumination of the screen by a
brilliant light free from chromatic aberration and
Extensive research work has been underfrom ghosts.
taken by lamp manufacturers and optical firms here
and in Europe to attain this goal.
Until last year the best condenser system available consisted of a pair of plano-convex lenses of
The most light
different diameters and focal lengths.
thereby obtained on the screen with the use of one of

the best high intensity arc lamps amounted to about
5500 lumens.
A parallel beam of light overcomes distance more
This thought caused the use of parabolic
efficiently.
Since the film-window Is rectangular, the
condensers.
An
projection of a round spot means a waste of light.
oval spot covering all four corners of the rectangular
grinding
a
means
of
window was finally developed by

weather
photographs
under
all
requiring
night
conditions.
The lamp consists of a clear bulb of standard
design, with the flashlight filament coated with a
special preparation, and with a quantity of very thin
aluminum foil in crumpled sheet form within the
bulb.
The bulb is oxygen-filled.
When the circuit is closed the filament is lighted
The lamp operates
and this, in turn, lights the foil.
on any 115-volt house supply, or with dry, storage
A new lamp is needed for
or flashlight batteries.
The lamp is most efficient when used with
each flash.
suitable reflector equipment.

Sound and disc prints become damaged more from
and sweat accumulation than any other cause

known.
Oil and sweat accumulation upon sound prints in time
becomes a serious problem, due to freely gathering
carbon dust and other objectionable substance upon
an oily surface, which is bound to become a damaging,
grinding compound with the friction created when
rewinding prints.
The unavoidable friction created when rewinding
prints with a gritty oil surface, and every time same
is projected and again rewound, not only in the operating booth, but also in the film inspection department,
causes more print surface mutilation regarding damaging abrasion and the so-called rain.
This early defection upon the sound track caused by gritty oil surface
when rewinding prints, is the chief cause of many
surface noises, rumbles and distortion created.
Friction created when rewinding prints with a
gritty oil surface, causes more print grkf than all the
projection of prints put together.
The Rex Film Renovator Mfg., Company, 73 East
Naghten Street, Columbus, Ohio, has introduced a
liquefied film waxing proces? that is meeting with
favor in laboratories.
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TYPHOON
PROJECTION ROOM

EXHAUST FANS
PAY FOR THEMSELVES
Clearing
Projector
Arcs of

Exhaust Fans
for Every
Purpose

Burnt
Gases
Triples

AUTOMATIC
REFLECTOR
ARC LAMPS
Silently,

Automatically

Their Life.
Typhoon Exhaust

Producing— Crisp,

Fans Have Proven

MADE
To

Their Superiority.
ALL CAPACITIES

IN

operate from

1

to

4

Projectors.
Let Us

Know Your

Problem.

CO.
N. Y. C.

St.

SUPER-DAVOHM
Wound Precision

Wire

Resistors

%

I?he Strong Electric Corporation
2501 Lagrange

St.,

Toledo, Ohio

POLYMET
SOUND EQUIPMENT

mm

hyoHw
Type

For Sale By
Independent Supply Dealers

Write for Booklet "A."

TYPHOON FAN
345 W. 39th

White Light

BLI

Type

BWE

Super-Davohms are known and used in the entire world.
Instrument manufacturers have adopted the Super-Davohm
as an integral part of their assembled unit. Universities,
electrical, physical, instrument and radio research laboratories are using Super-Davohms as laboratory standards
because of their excellent characteristics.
Recommended

for

:

Television

Amplifiers,

Telephone Equipment,

Sound Picture Equipment. Fire Alarm Equipment, Voltmeter MulResistance Amplifiers, Electrical Instruments,
Standard Resistors, Attenuators and Fading Controls.
tipliers,

Laboratory

Main and Head Amplifiers
Specially designed parts carried
in stock, including

(ACTUAL-SIZE)

Send Us Your Resistor Specifications
Samples on Request

Condensers, Transformers
Chokes, Resistors

THE DAVEN COMPANY

Ask for new Bulletin AMP-1 P

RESISTOR SPECIALISTS

POLYMET MANUFACTURING CORP.

General Office and Factory
158-160

Summit

Street,

Newark,

New

SOUND EQUIPMENT DIVISION
Jersey

839A East 134th St.

New York City
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RCA PHOTOPHONE IMPROVEMENTS
With 2,116

installations

completed up to Wednes-

day, September 24 and an average of 132
tions a month for the past nine months, RCA Photophone, Inc., has more than made good on the programme of expansion that was announced last
February and at the present time is turning out
and installing sound reproducing equipment to the
full capacity of its factory,
engineering and field
installa-

forces.

"RCA Photophone, Inc., looks back upon the past
nine months with considerable pride," said Sydney
E. Abel, general sales manager in discussing past
accomplishments and future plans.
"On February
15th last, announcement of a definite policy was made.
That we have lived up to the provisions of that
policy, is
installed

These masking curtains are attached to movable trusses
which always insure true vertical and horizontal edges
on the picture.
The maskings, which move simultaneously, are instantly opened and closed by pushing an
control button.
The control buttons are
on the stage and in the projection booth.
The masking machine has adjustable, automatic stops
limiting the size of both large and small pictures.
The motor and mechanism are mounted on the frame.
These frames are also made with provision for mounting the talkie horns on the frame directly behind the
electric

located

screen thereby incorporating all the necessary talking
picture stage equipment in one unit.
The whole frame
is hung on one of fast working, heavy duty, counter-

weight sets and

is

easily flown.

On January 1, 1930, we had
equipments.
On September 25, our

obvious.

926

books showed 2116.
We believe we are justified in
reaching the conclusion that the reason for this
remarkable progress in the field of sound reproducing equipment for motion picture theatres is that
RCA Photophone apparatus is delivering 'sound satisfaction' to patrons of theatres and to the exhibitors
in whose theatres the equipment has been installed.
"Quality sound reproduction is demanded by the
The
patron of the motion-picture theatre today.
experiences of the past few months, during which
time RCA Photophone installations have far exceeded
The
our expectations have been most enlightening.
exhibitor seems to have but one thought in mind.
Having come to the full realization of the fact that
the public, upon whom he depends for support, will
no longer tolerate inferior sound, he is now bending every effort to secure only the best type of sound
reproducing equipment.
He knows that the large
producing corporations have attained a high point of
efficiency in recording and that, in order to give his
patrons full value for their support, he must present the product of the studios in a thoroughly satisfactory manner.
"In the effort to aid the exhibitor, RCA Photophone renders every possible assistance during negotiations
installation
and offers complete service
for
thereafter.
House conditions, particularly with regard
to acoustics are carefully investigated by experts and
the best advice follows.
Given such acoustical treatment as may be required, RCA Photophone sound
reproducing equipment will function to the highest

MICROPHONES
The American Sales Company of 19-21 Warren
Street, New York City have just issued their new
radio and electrical bargain bulletin number 65 listing
new prices on microphones, pickups, turntables, transformers, chokes, etc. of standard makes.
The company announces
Pomeranz, W2WK-W2APD,

He

is

naval

the
connection of Nat
as advertising manager.
the naval emergency net, third
formerly of the technical staff of

Commander
district,

of

"Radio News."

ment.

MOTORS AND GENERATORS FOR THE THEATRE
The Imperial Electric Company, Akron, Ohio, manufacturers of a-c. and d-c. motors and generators for
every purpose, state:
"All Imperial motors and generators are built and
tested in accordance with the recognized standard of
the American Institute of Electrical Engineers and the
National Electrical Manufacturers Association.
"Imperial motor generators have demonstrated their
adaptability for theatre work; in fact, the motionpicture theatre with its varied and exacting demands
on motor generator equipment has been the proving
ground for Imperial products.
Quiet running, vibrationless, constant voltage without the slightest trace
of flicker, and durability are the salient features of the
Imperial quality line
and it is these features which
are in demand for motion-picture work."

—

efficiency."
For several

months the engineers have been endeavoring to increase the sound frequency range of the
directional
and loudspeaker and it is said
baffle
that they have succeeded in producing a speaker that
delivers
clear,
rich
and mellow sound from the
extremely low frequency range of 50 cycles to the
heretofore uncaptured high frequency range above 7,000
cycles.
Even the indistinct "s". "t" and "th" sounds
are clearly distinguished by this marvelous device.
Another improvement has been made by the addiThis
tion of an impedance roller in the sound head.
roller has a flywheel effect which gives the film an
absolutely steady and uniform motion as it passes
through the sound gate, thus eliminating the flutter
Both
that heretofore has produced distorted sound.
of these improvements are now being included in the
latest types of RCA Photophone reproducing equipment and may be added to types already in use.

NEW SOUND HEAD
The normal summer dullness in the motion-picture
industry was accentuated this year by poor business
conditions prevailing throughout the country and, as
a result, many of the leading exhibitors turned their
attention to the possible improvement of existing
apparatus.
One of the devices introduced in
recent months is a new sound-on-film unit, a simplified attachment readily adaptable to all standard projectors.
This new unit is the product of Photo Lyte
Sound, Inc., 15 Exchange Place, Jersey City, New
Jersey, and embodies the recently developed photolytic
cell of the Arcturus Radio Tube Company.
Trade authorities are of the opinion that this new
sound head will become of major importance to the
theatre owner in that it will not only give him the
much desired improved sound, but will relieve him
of the heavy financial burden now placed on him by
It is planned
the system of long drawn out payments.
to sell the sound head outright at a price substantially
under the existing market prices, either as a separate
unit, or as part of a complete sound installation.
To equip a theatre for sound with existing apparatus
necessitates a heavy outlay in the form of rentals
over an extended period of years.
To substitute this new unit on generally used projectors requires less than one hour's work in attaching
the new sound head and coupling it to the amplificaSome of the features of this
tion system now in use.
latest sound invention are that its operation requires
gears
or shafts, thus eliminating
no pressure plates,
Wear and tear on the
scratching of the sound track.
minimum
as no adjustments are
film is reduced to a
required and there are no wearing parts.

J.

Charles

J.

0.

Ross,

executive

vice-president

of

ANNOUNCES DRY ELECTROLYTIC CONDENSERS
An innovation which, it is believed, will be eagerly
by the radio trade, is a new self-healing
electrolytic condenser, manufactured by the Concourse
Electric Co. of 294 East 137 Street, New York City.

MAGNASCOPE FRAME
Inc., 544 West 30th Street, New
manufacturers of the first magnascope picture
frame, has more than 150 of these units in

York,
sheet

in theatres throughout the country.
The Peter Clark magnascope frame is rigidly constructed of steel trusses with provision made for
lacing the sheet to the inside of the frame.
The
masking curtains are of black flame proofed velour.

service

made in several types, and housed
round or rectangular containers, is absolutely
yet its makers claim that it boasts a better
power factor efficiency than the old type condenser. It
is
recommended especially for operation under peak
loads of 500, even 600 or more, volts, standing up
under the strain of excess loads.
It is further pointed out by the manufacturers that
there is no damage to a set from cracking under the
strain when these condensers are used, because they
are dry and have no liquids to leak out over other
This

condenser,

in either

...

.

parts.

Capacities range from 1 mf. or less to 200 mf. or
more.
This new dry condenser is said to be immune
extremes of temperature, longer-lived on the shelf,
and more economical all-around.
to

VOLUME TOO LOUD
One

the greatest problems that exists today in
the struggle to make reproduction as nearly perfect
as possible is the tendency to keep the volume too
loud, according to H. M. Wilcox, operating manager
of Electrical Research Products.
While Mr. Wilcox
declined to make any estimate of the percentage of
theatres in which sound quality is being impaired as
a result, he stated that it was sufficiently large to
constitute a definite obstacle toward the goal of adequate reproduction in every theatre in the country.
"One of the contributing causes to this condition,"
Mr. Wilcox explained, "is the fact that many theatre
managers try to regulate their sound volume by starting the fader at a louder intensity than will be necesof

NEW PORTABLE RECORDING UNIT

RCA

welcomed

dry

THE NEW HYDRO SOUND HEAD
In designing this new unit the inventor cast aside
all other types of pickups made today and concentrated on a new method of suspension and design;
that would be easy to adjust, could not freeze, and
was not so delicate to small chips and particles of
iron and steel.
This unit differs from other pickups in pole-piece
and armature design, and suspension of armature in
magnetic circuit.
The new- type of armature used has
only one resonance period, where other armatures of
leading pickups have several due to piece construction
of armature, curves, and so called press fits or silver,
soldered together.
This type of design creates about
four resonance points, compared to our one.
This is
the main reason for our* wonderful reproduction of
canned music.
This unit is a product of the Unit
Reproducer Co., of Rochester, N. Y.

SMITH ADVANCED

Photophone, Inc., has announced the advancement of
J. 0. Smith to the position of manager of its newly
created royalty administration department.
The functions of this department will include the administration of all royalties in connection with the motionpicture producer licensees and sub-licensees, royalty
matters in connection with the phonograph record
recording licensees and all matters connected with
the use of copyrighted music used in sound motion
pictures produced by the licensees of the company
throughout the world.
Mr. Smith has been identified with RCA Photophone,
Inc., since its beginning and prior to that time had
been active in various branches of the Radio Corporation of America.

sound

The Peter Clark,

sary.
From that they expect to lower it until they
are satisfied with the volume.
"The fallacy of this procedure is that the ear,
attuned to over volume at the start, becomes volumeproof.
Sensitivity is deadened, with the result that
the listener is satisfied with the volume before it has
actually been diminished to a level that should be
used.
"The proper way to regulate volume is to start the
fader low and work it up to the proper volume.
"Another trait that is retarding the realization of
entirely satisfactory reproduction is the tendency to<
adjust sound volume to meet the requirements of the
worst seats in the house instead of the best.
The
individual judging volume quality often stands in the
rear of the balcony or some other place where good
reproduction is notoriously hard to obtain.
The volume is adjusted where it is satisfactory to the hearer
there, instead of being adjusted so that it will be
satisfactory for the vast majority of the seats.
"The desirability for conservative volume should be
obvious.
The ground or surface noises, that are part
of every talking picture as the phonograph needle's
scratching is part of the talking machine, is emphasized by volume.
This is especially true where there
are any silent stretches in the picture.
Lower volume,
on the other hand, tends to obliterate these noises.
"As we have stated before, reproduction quality and
stability of operation are showing a steady improve-

A

revolutionary departure in sound on film recording
announced by the Vitaglo
Corporation,
5050
Sheridan Road, Chicago, Illinois.
Essentially the
equipment consists of the Vitaglo recording light by
means of which sound waves are changed into varying
intensity light rays that may be photographed onto a
is

motion-picture film, type AB201 amplifier, Jenkins &
Adair microphone, 100 feet microphone cable, three
battery cases, batteries, connectors, camera motor,
100 feet motor and light cable and the Vitaglo
recording gate installed complete in camera.
The
Vitaglo light is extremely well constructed and is a
laboratory built product now available on a commercial
basis.
It is designed to record directly in the camera
and may be used in a double recording system.
Its
makers claim that, with normal care, this light should
expose 50,000 feet of film.
The amplifiers used in
the Vitaglo recording system have a frequency range
uniform from forty to eight thousand cycles and a
power output of 1500 milliwatts of undistorted energy
and a gain of 80 db.
The gain is variable in steps
of three db. by means of a twenty-two step gain
control.
A calibrated volume indicator meter is provided for accurately monitoring the electrical energy.
Provision for audible monitoring by means of headphones is also made.
The Vitaglo sound gate can be installed in any'
camera which is adaptable to sound-on-film. Installation of the gate in no way interferes with the use of
the camera for any other purpose.
All attachments,
may be removed completely in five minutes. The entire
recording unit may be set up for action in two minutes,
(less camera).

NEW COMMERCIAL PROJECTOR
A new

motion-picture advertising projector, product
of the Auto Cinema Corporation, which was formed
last May and which has established headquarters on
the seventh floor of the General Motors Building, 1775
Broadway, has just made its appearance upon the
market and because of a number of distinctive featureshas already begun to attract considerable attention.
The new machine, manufactured entirely in the United
States, is in some respects patterned after the Kolm'
projector, which was introduced throughout Europe
some time ago by the Kolmag Company of Switzerland.
The Auto Cinema Corporation includes in its board'
of directors, Eugene Danzinger, formerly with Lehmann
Brothers, bankers and brokers, George Mattuck, attorney and Hans R. Kossman. secretary, formerly with
Consolidated Film Industries.
The Auto Cinema projector is a small and compact
projection machine which throws a motion picture from
a sixteen millimeter film upon a transparent screen
eleven and one-half inches high by fifteen inches wide.
The projector is motor driven with power supplied"
from an ordinary lamp socket, and under test hasoperated fat seven hours daily for three weeks without
changing the film.
The entire device, including motor
and projector, which are one unit, and the bellows,
which hold the screen, can be placed upon a tableor stand two feet square.
The projection machine:
has a capacity for 400 feet, of film.
1

1

—
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& ADAIR

JENKINS

XHE

CONDENSER TRANSMITTERS
Group Subscription

For use in sound record-

Plan for Projection Engineering enables a group of

broadcasting,

ing,

an-

nouncing and sound measurement work.
Output

engineers, executives, projectionists or technicians to subscribe at one-half the yearly

minus 30 DB. may be used
on 50 ohm or 200 ohm
mixing circuits.
Price,

rate.

U.

(in

The

regular individual rate
In groups of
is $2.00 a year.
4 or more the subscription
rate is $i.oo a year. (In foreign countries $2.00.)

complete

A.,)

S.

less stand,

o. b.

f.

Chicago,

$225.00.

Send for our new bulletin
6-D giving

full description

of these instruments and

The engineering

depart-

ments of hundreds of manufacturers and scores of the
M. P. M. O. U. locals in the

accessories.

JENKINS & ADAIR, INC.
3333 Belmont Ave., Chicago, U.
Cable Address

tries

have used

this

Group

Plan extensively, in renewing

their

subscriptions

KEYSTONE

JENKADAIR

projection and allied indus-

A.

S.

Telephones

2130

British Offices: 76 Old Hall St., Liverpool, England
40
Buckingham Gate, London, S.W.I,

England
French

Office:

16 Rue de Chateaudun, Asnieres, France

to

Projection Engineering.

AMERICAN

BUTTON

2

MICROPHONE

Each subscriber should print
his name and address clearly
and state his occupation

For sound recording, studio, public
address system or sound research.
Uniform response curve flat from 30
to
7000 cycles. No carbon hiss.
Capacity 40 mills on each button.
Wgt. 31/2 lbs.

whether an executive, engineer, department head, contractor, installation man, pro-

OUR SPECIAL PRICE

LIST

PRICE

$27.50

$75.00

jectionist or technician, etc.

AMERICAN SALES
19-21

Remember

this

WARREN

CO. D. P
NEW YORK

ST.

t.

p.

CITY

Group

Plan when Your
Subscription Expires

They'll

—

come back

often,

bring
if

(Projection Engineering)

their

your

and
friends

sound

You can accomplish

Los Angeks

Chicago

Our speaker has a light metal diaphragm, which is far superior to
any with baffle diaphragm.

Cleveland

this

by installing our electrodynamic speaker units ob-

Bryan Davis Publishing Co., Inc.,
52 Vanderbilt Ave.,
N. Y., N. Y.

is

and pleasing.

clear

tainable now at a reasonable cost.
Write

VOICE-OF-THE-AIR
502

S. St. Clair St.,

now

for

particulars

COMPANY
Toledo, O.

Sales representatives wanted.
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ELLIS

F.S.C. Colorsheets
Defy

the

Replace

common

Ellis Two-Button Microphones for
broadcast
theatrical,
recording,

Heat

Will not fade, nor turn

studio and all public address work.
Available in several models at list
prices of $25.00, $45.00 and $75.00.

brittle

New

«««

Write
plete

Projection

337

PHOTOELECTRIC CELLS

offer to manufacturers interested in.
E,

»»

the services of a dependable organization*
well established in the entire foreign field

G-M VISITRON TYPE "A"
Photo-Cells.

AD. AUMEMA, Inc.

Send for descriptive circular

I

Manufacturers' Export Managers
116 Broad Street, New York, N. Y.

|
%

ORDER

15,000

"Best" Magazine
Light for Simplex

FILM
SPLICERS

Only

New

are in constant use,

and technicians are invited
communicate with us.

The Standard

Film

L.

Complete with 4

for

efficiency,

ft.

baby

BX

and lamp.

Price $3.50

BEST DEVICES CO.

NEW YORK

I.

Splicer

Compact

Permits projectionist to see amount of film in upper magazine without opening magazine door.
Reel can be observed from either side of projector.

to

GRISWOLD MACHINE WORKS
PORT JEFFERSON,

--

Light Weight

and

laboratories throughout the world.

Projectionists

IT

NOW

GRISWOLD

daily, in theatres

ILL,.

EXPORT

Get Both With

111.

W. MADISON STREET. CHICAGO,

w

Higher sensitivity means Better sound.
Longer life means Less upkeep.

Chicago,

LALOCATCLr

Sales Corporation

Concerning

St.

Mention

Engineering.

ELLIS ELECTRICAL

Hollywood, Cal.

1802 Grace

for catalog sheets and litgiving prices and comspecifications.

erature

6364 Santa Monica Blvd.

LABORATORIES INC

for delivery.

Also a complete line of stands,
suspension rings, and accessories.

FISH-SGHURMAN CORPORATION
St.

DEMOUNTABLE

Ellis

Microphone now ready

colored gelatines

Samples on request

43 West 45th
New York

MICROPHONES

and Accessories

2108 Payne Ave., Cleveland, O.

economy and durability

INDEX TO ADVERTISERS
Ad. Anriema, Inc

American Sales Co

29,

30
31

Beseler Co., Charles
Best Devices Co
Blue Seal Products Co., Inc.

.

.

30

.

25

.

G

B
Bass Camera Co.

Fish-Schurman Corn.
Fox Elec. & Mfg. Co ...

G-M

Laboratories. Inc.

.

General Insulating & Mfg

30

General Radio Co
Griswold Machine Works.

5

Co.,

The

30

Jenkins & Adair, Inc

29

Research Laboratories
Poly met Mfg. Corp

27

Pacific

27

RCA

Laboratory

30

6

R
Racon Electrical

Ellis Electrical

Typhoon Fan Co

27

U
Universal Microphone Co

31

32

D
Daven

31
27

T

Co.

Second Cover

J

Cameron Publishing Co

Fourth Cover

30

.

31
25

S
Electric Co
Silman Distributing Co
Strong Electric Co., The

Samson

Co.,

Inc.. Third Cover
3
31

Photophone, Inc
Rosen & Co., Inc., Raymond

V
Vitaglo Corp., The
Voice-of-the-Air Co

1

29

W
Weston

Elec.

Inst.

Corp

6
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WE HAD

4000

OF THESE WONDERFUL SPEAKERS— NOT MANY LEFT NOW!
BRAND NEW .<=>. GUARANTEED
Our

Price

$

For a

$110
Speaker

n.nrUljilij'nu

— 12"
—
—

SHORT

—
—

SPECIFI-

CATIONS
25%

Terms:

Dynamic Field Supply
110 Volts D.C.
Resistance:
Field
1000 Ohms
Voice Coil:
8 Ohms
Mounting: Steel Angle Frame

Exciter

with order

—Balance

for

A.C.,

RAYMOND ROSEN &
117 North 7th Street

Published monthly at Albany, N.

New York
New York

County of

)

Specify Express or Freight.

CO., Inc.
Philadelphia, Pa.

SOUND AMPLIFICATION DIVISION

STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULATION, ETC., REQUIRED BY THE ACT OP CONGRESS
OP AUGUST 24, 1912, OP PROJECTION ENGINEERING.
state of

—Theatres
Churches
—
—Schools
Auditoriums
—
Projectionists
—
—
Experimenters
— Engineers

OF
INTEREST
TO

$6.50,

Extra.
C.O.D. or sight draft.

Y., for

October

1,

1930.

15

THE BARGAIN
CATALOGUE YOU'VE WAITED FOR
HERE

IS

!

„

ss

1

Before me, a Notary Public in and for the State and county
aforesaid, personally appeared B. S. Davis, who, having been duly
sworn according to law, deposes and says that he is the Business
Manager of PROJECTION ENGINEERING, and that the following
is, to the best of his knowledge and belief, a true statement of the
ownership, management, etc., of the aforesaid publication for the
date shown in the above caption, required by the Act of August
24th, 1912, embodied in section 411, Postal Laws and Regulations,
to wit: 1. That the names and addresses of the publisher, editor,
managing editor, and business managers are: Publisher, Bryan
Davis Publishing Co., Inc., 52 Vanderbilt Avenue, New York;
Editor, Donald MeNichol, Roselle Park, N. J.
Managing Editor, P.
Walen, Union City, N. J.
Business Manager, B. S. Davis, Scarsdale, N. Y.
2. That the owners are:
B. S. Davis, Scarsdale.
N. Y.
Roy T. Atwood, Albany, N. Y. 3. That the known bondholders, mortgagees, and other security holders owning or holding
1% or more of the total amount of bonds, mortgages, or other
securities are: None. 4. That the two paragraphs next above, giving the names of the owners, stockholders, and security holders,
if any, contain not only the list of stockholders and security holders as they appear upon the books of the company but also, in
cases where a stockholder or security holder appears upon the
books of the company as trustee or in any other fiduciary relation,
the name of the person or corporation for whom such trustees is acting, is given
also, that the said two paragraphs contain statements embracing affiant's full knowledge and belief as to the circumstances and conditions under which stockholders and security
holders who do not appear upon the books of the company as
trustees, hold stock and securities in capacity other than that of a
bona fide owner; and this affiant has no reason to believe that any
other person, association, or corporation has any interest direct or
indirect in the said stock, bonds, or other securities than as so
stated by him.
(Signed) B. S. DAVIS, Business Manager.
;

;

;

;

Sworn

to

and subscribed before me
(Seal)

J.

A.

this 1st

day of October, 1930.
Notary Public.

Hundreds of items

WALKER,

Kings County.
Kings Co., Clerk's No. 363.
Kings Co., Register's No. 1062.
New York Co., Clerk's No. 167.
New York Co., Register's No. 1W177.
Commission expires March 30, 1931.

Remarkably Lou) Prices
it Today

at

Just write for

AMERICAN SALES
19-21

WARREN

ST.

p

Dept.

CO.

NEW YORK

CITY

MICROPHONES
SILMAN

Synchronous Disc

All Kinds from $5.00 to $350.00
$25
For Public Address, etc., list
Standard Broadcast Model, list
$75
Condenser Models for Film and Record Work,

POINTS

for Sound reproduction
Clears voice articulation.
Let us prove it to you.
Send for FREE Samples.

The only perfect Point
Eliminates

scratch.
blurry, raspy tone.

surface

No

list

Also

...

UNIVERSAL MICROPHONE
Inglewood,

Sound Equipment and Apparatus
Pittsburgh, Pa.

Dealers

in

New York — Howard

...

All
F.

n
Principal
*

-

BASS

etc.

CO.,

LTD.

Calif.

Export Rep.

.-,-*

Cities

Liberty St.

Ad. Auriema. Inc.118
liroad St.. N. Y. C.

BARGAINGRAM
Issue

FREE!

*

.

Smith— 142

*

See Page 29

$350.00

EXPERT MICROPHONE REPAIRS

SILMAN DISTRIBUTING COMPANY
620 Grant Street

$300.00,

Desk and Floor Stands. Covers. Cords,
Kits and Parts.

The

202 Ready

World's
of Bargain Lists.
largest stock of Motion Picture Cameras and accessories.
Professional and Amateur.
Save real
money.
Send for your copy.
Free!
Classic

BASS CAMERA CO.
179 W. Madison

St.

Chicago,

111.

31
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THE AMERICAN PROJECTION SOCIETY

SA YS:—
"The

literature relative to

our craft

is

in a state of flux just as the craft

moving along hardly continuing the same for two consecutive months. The demand for full, complete, authoritative and readable information on the many new lines of "work that have come under
rapidly

itself is

our control

great.

is

"In order to fill this demand various writers have rushed books into print
as rapidly as possible
giving all the information then available in the
best form possible at the time.
These books have been eagerly sought
and digested by the members of the c raft but still more and more detailed

—

information

needed.

is

"The new book by Cameron and Rider is a monumental work contain00 pages. It is not the ultimate word on the subject, of
ing over
course, but it is the best now available or likely to be available for a
1

1

long time.
"Like all other books on the subject that have been printed so quickly,
there are some typographical errors that would not have shown in a Work
on a more leisurely profession but these are few and do not affect the
general accuracy of the information.
'Sound Pictures' for the first time gives under one cover a full exposition of
the theory and practice underlying vacuum tubes and vacuum tube
amplification together with a detailed explanation of the various sound
picture systems and methods of trouble shooting of every part of the equipment. It contains a tremendous amount of information on which you can spend
your spare time for months to come."
'

There are some 55 chapters

in the

book and a

list

of a few of

them

will give

some

idea of the scope:
1.

Electric

2.

Voltage
Current

3.
4.
5.
6.

Charges

Induction
D. C. Circuits
A. C. Voltages

Phase

7.

Inductance
Capacity
10. Resonant Circuits
11. Transformers
12. Measuring Instruments
8.

9.

13.
14.
15.
16.
17.
18.

Vacuum Tubes
Rectifying Tubes
Three Element Tubes

Tube constants
Filament Circuits
Voltage Amplification

38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Wide Film
Sound Camera
Sound measuring instruments
Sound Systems
Sound System structure

W.

Systems
equipment
Miscellaneous equipment
Operation of R. C. A.
Operation of W. E.
Trouble Shooting
on Vacuum Tubes
on Speakers
on "B" Eliminators
on Audio Amplifiers
on Pick-ups
The Sound Screen
E.

R. C. A.

—
—
—
—

Miscellaneous Accessories

Encyclopedia, also by Cameron, defines and explains 2000 words, phrases and
terms
a quick answer to almost every question on sound equipment.

—

THE BEST BOOK ON THE SUBJECT

NOW

AVAILABLE,

A. P.

S.

SOUND PICTURES
TROUBLE SHOOTERS' MANUAL
1100 Pages

—500 Diagrams

INTRODUCTION BY WILLIAM
PRES.

—

I.

CANAVAN
S. and CANADA
Manhattan Beach,
F.

A.T.S.E. and M.P.M.O., of U.

CAMERON PUBLISHING COMPANY,

New York

!

Sound Supremacy
"Speaks for itself"
That

is

why RACON PRODUCTS ARE LEADERS

in

Theatres, Amusement Parks, Convention Halls, Air Ports
and Schools. .
horn for every purpose.
.

Racon

horns

,

A

NEW RACON HORN 5325

and

units are covered
by U. S. Patents
N o s
1,507,711,
,501,032,
1,577,270,
73,217,
73,218,
,722,448,
1,711,514.

Appealing

.

Especially

Where

BABY ELECTRO
DYNAMIC

HORN UNIT

There Is Very
Little Space Between the
Screen and Wall
Amplifies as perfectly as the
parent horn, No. 4320, on both
speech and music

Patented non-vibratory, non-porous
material and construction, plus
light weight,
fect results

which makes for perand maximum convenience

weight

6%

height 3".

lbs.
Over all
Diameter 4%".

Field
Output 15 watts.
consumption .8 AMP AT 6

VOLTS.
of
features
outstanding
RACON products have made imitation and competition impossible.

These

Improve your Sound Equipment with RACON Speakers
and Watch Results

Air
feet.

Column
Depth
inches.

OUR LATEST CATALOG
IS YOURS UPON THE
ASKING

slightly less than
10
inches.
Bell 30x40

30

GIANT ELECTRO
DYNAMIC

HORN UNIT

Weight 30 pounds.

RACON'S LATEST TYPE

PORTABLE HORN
New
air

portable horn
column length slightly

number

type

Oval

bell

3320A

than 7
27" x 35", depth 28"
less

feet.

Weight 20

be separated in two halves for portExcellent for speech as well as
ability.

Can

music.

Portable Horn

Model 3320A

RACON ELECTRIC
Specialists in Acoustic

FACTORIES: 18

to

24

Capable of

lbs.

handling

30 watts undistorted output.
Field con-

sumption approximately
amp. at 6 volts.

CO., Inc.

Chambers

WASHINGTON PLACE, NEW YORK

B

!'TuL,

d

su^XVJn

1

adds crowning touch to
a famous hospitality
012 Transformer

The
is

mountain grandeur, framed in sunset gold,
enhanced by Pam amplified music at the Flintridge
lure of

Biltmore Hotel, near Pasadena, California.
Wherever people gather

to

enjoy

fiers

primary may be reduced

The secondary

petitions, or just the privacy of their

transformer

rooms, PAM installations add pleasure and keep them in touch with the
world.

pedance from 8 to 1000 ohms to
suit most any condition.
The 012
permits the use of two circuits of
unequal impedance to be operated
from the same PAM amplifier.

A new
chanical

orders.

istics,

The 012 Variable Impedance Output
transformer shown above has a
primary which matches the output
impedance of any of our

Office:

Canton,

its

to

There are many opportunities for
such installations right in your
vicinity and each will bring other

Main

or

500 ohms.

nature's beauties, sport's keen com-

M;.tss.

PAM ampli-

may be

of this

varied in im-

16-page bulletin giving me-

and

electrical

representative

and many new

PAM

character-

installations

Amplifiers will

be sent upon receipt of 10 cents in
stamps to cover postage.
When
writing ask for Bulletin No. PE5.

am$onnecTPi& to/.
MANUFACTURERS SINCE 1882

Factories:

Canton and

Watertown, Mass.

PROJECTION
Television

-

Sound and

Light Projection

-

Theatrical Engineering

Sound pictures in the open.
R.C.A. Photophone Equipment
at a Country Club.

NOVEMBER
'

1930

V

Y*i

THE JOURNAL OF THE SOUND AND LIGHT PROJECTION INDUSTRIES

An Unretouched
Photograph
Showing Sound Absorbent Texture
of Gimco Acoustic Plaster

COUSTIC

RLEXFELT
AND

by the exclusion of outside
and absorption of disturbing sounds are obtained by lining
interiors, walls and ceilings with a layer of Gimco Rock Wool
Ideal acoustic conditions established
noises

Flexfelt

Sound

Insulation or

Gimco Acoustic

Flexfelt

Gimco Acoustic

Plaster.

applied in sections directly to the

is

room

to be insulated, and finished by
Or, on stages, where finished appearance is
The illustration above
unnecessary, it can be left undraped.
This
shows a sample section of Gimco Acoustic Flexfelt.
material is used extensively for insulating radio broadcasting

walls

and

ceilings of the

cloth or draperies.

ACOUSTIC
PLASTER
FOR

PERFECT

SOUND
CONTROL

studios,

sound

stages, auditoriums, theatres, hospitals, etc.

Gimco Acoustic

Plaster

offices,

is

etc.

It

is

made

used as an interior

finish in theatres,

Gimco Rock Wool, is
to lath, or over Gimco

principally of

applied directly to the existing wall,
Flexfelt, as the condition

may

warrant.

It is applied with a
above. It dries into a pleasing
white, highly absorbent surface, that can be decorated beautifully,
by staining either after application, or when in the mixed state.

rough texture,

Our

like the illustration

engineering department

assistance in

is prepared to give you competent
Write for our Bulletin No. 340.

sound control.

GENERAL INSULATING

8C

MFG. CO.

ALEXANDRIA, IND.
REPRESENTATIVES:
BROOKLYN, N. Y. — General Insulating Products Company.
BIRMINGHAM, ALA.— H. M. Gassman.
CHICAGO, ILL.— Walter L. Shaeffer.
CLEVELAND, OHIO.— The C. W. Poe Company.
DETROIT, MICH.— N. Merion.
DENVER, COLO.— The Denver Fire Clay Co.

HOLLYWOOD. CALIF.— R. P. Carmien
HOUSTON, TEXAS— E. T. Kelley.
PORTLAND, ORE.— Gillen Cole Co.
SAN FRANCISCO, CALIF.— Jones Brothers
ST. LOUIS, MO.— L. Mundet & Son, Inc.
TORONTO, CANADA— MacMaster-Jacobs.

"for clear, natural tones

»

Asbestos

Supply Co.
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EQUIPMENT
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ORGANIZATION
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SERVICE

MODERN
METHODS
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in Values
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325

WEST

44th ST.,

*

THEATRE

NEW YORK

*

A
•

1964

+>

+>
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•
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SPECIFY

AMPEION AIR COLUMNS

WEATHERPROOF

HORN SPEAKERS
AMPLION HORN
CHARACTERISTICS
MATERIA!,

A New

The modern engineer with his intricate equipment for analyzing
sound, confirms the theory of
musicians, ancient and modern,
that wood above all substances
is best adapted to the reproduction of sound.
Amplion horns
are made of wood.

Accomplishment
Finer in

DENSITY
The walls

Performance

Lower

of

Amplion horns have

a density comparable with that
of mahogany.
Its great density
offers maximum resistance to vibration and eliminates objectionable wall noises.

POLISH

in Price

The

interior surfaces of

horns are polished

Amplion

to a fine finish.

Measurements show these smooth
piano

polished

50% more

to be
projecting

interiors

efficient in

harmonics above 4000 cycles than
the softer, rougher absorbent

list $952?

surfaces of other horns.

AMPLION JW-9

A new

9 foot air column

POROSITY
Amplion horns are non-porous.
Summer suns, pouring rain and
biting frost cannot drive out of

them the inherent quality which
Amplion builds in them.

*

To hear these fine horns with
Amplion Giant Dynamic Units,
driven by Amplion high quality

26'

Amplifiers,

The JW-9 can be packed

is

to

realize

that

Amplion has added a new meaning to the word "QUALITY" as

PORTABLE

applied to the reproduction of
sound.

in a

trunk 23"x26"x32" and
sembled in one minute.

as-

JW-9 Horn
with UNIT,

Collapsed

EXCITER

AND TRANSFORMER

The Amplion Giant Dynamic Unit
which is recommended for use with
these horns,

The WL-12
horn.

It

is

is the peer of units.
It
600% more efficient than other
speakers. Increased production permits for the first time a list price of

a two unit

is

has an expon-

$80.00

ential air column twelve
feet in length and a frequency range from sixty
to eight thousand cycles.

Write for 20-page catalogue and price list
describing microphones, microphone amplifiers,
50 watt-power amplifiers, giant

dynamio

list $17522
AMPLION WL-12 HORN

air

column

units,

exponential

horns, synchronous and non-synchronous
turntables, and complete panel mounted
equipment for schools, hotels, hospitals,
dancehalls, parks, football stadiums, baseball fields, polo grounds, skating rinks,
golf links, steam-ships, clubs, restaurants,
airplanes, airports, sound trucks, auditoriums, churches, theatres, etc.

AMPLION CORPORATION OF AMERICA
133

WEST 21st STREET,

NEW YORK

Edit

a

i

November, 1930

HOME

S it to be a race between
home-talkies and television?
TALKIES
Home-talkies are here and
are satisfactory, but the equipOR
ment and maintenance are as
TELEVISION
yet somewhat expensive.
Television in a form suitable for average home use has not yet arrived,
but it is, no doubt, on its way to market.

For

a time after radio, like a visitation,

And, although the company's planned limit of
profit may not be realized for some years, the
exhibition of faith in the future thus established
is, no doubt, warranted in view of past experiences in electric light, electric power, and in

telephone development.

PRESIDENT

de-

scended upon the earth, the phonograph, which
had been serving all home needs, was relegated
Radio was automatic to the
to storage space.
extent that it required no cranking and had an
inexhaustible reservoir of "records" which were
The phonograph,
free with the radio receiver.
as it was, could not compete profitably with the
magic of loop and dials. Thus came about the
marriage of radio and phonograph endeavors.

The future will see various adaptations of
radio receiver and phonograph uses for entertainment.
Moving picture-sound installations
are sure to find their way into many homes where
there are no serious limitations of space nor of
wherewithal, but if something different; something newer, some day replaces the fourteen millions of radio receivers in as many American
homes it would seem that a combination radiotelevision outfit would have an appeal of the
order of that of radio compared to the phonograph of 1922.

K^OST
'

CRABTREE

CONTINUES

v

'

of the engineering

societies

terms of

have one year

office for their pres-

idents.
This custom has
merit where the societies have
large memberships and where
the
office
of president is

largely honorary.

In the case of the Society of Motion Picture
Engineers, the organization is still young, is not
large, and its subjects for educational discussion
are as yet of a day to day nature because of an
unprecedented succession of rapid, forward developments.

The Society has been singularly fortunate in
having in office, men of outstanding engineering
and executive ability and who have been willing
to carry on until the society is firmly established
and organized as a member of the brotherhood
of technical societies.
Particularly fortunate

is

the willingness of J.

I.

Crabtree to serve another year as president of
the society. Mr. Crabtree has the knack of speeding up the business of meetings
of maintaining
a non-stop schedule of addresses and papers.
This, coupled to his realization that conventions
and other meetings at which engineers foregather
should on all occasions produce mutual understanding through personal contacts, has helped
vastly to establish the S. M. P. E. as a favored

—

surprised many
observers how the picture
industry could in about three
years
finance the gigantic proEFFECTS
gram of change from the
silent to the audible picture.
The idea of sound accompaniments to moving pictures originated in the
research and engineering departments of elec-

INVESTMENTS

IT may have
'

and as the electrical industries
measure have monopolies in
their main services and products, they are in good
position to finance and exploit ideas as new and
promising as sound projection.
Light on this subject appears in the statement
of President Otterson, of Electrical Research
trical

industries,

concerned

in large

Products, when he announces that his company
alone has thus far on the books a total of twenty
millions of dollars which represents sound equipment installed in theatres throughout the world.

This huge investment in theatre equipment is
one company's stake in the amusement industry.

organization.

In setting the S. M. P. E. upon a high plane
of accomplishment, President Crabtree has been
ably assisted by Messrs. W. C. Hubbard, J. H.
Kurlander, H. T. Cowling, W. C. Kunzman, M.
W. Palmer, J. A. Dubray, Peter Mole, C. P.
Hickman, E. I. Sponable, L. C. Porter, D. Mac
Kenzie, L. A. Jones, W. C. Coffman, G. E. Matthews, W. Whitmore, L. M. Townsend, and
others.

J)OryJj^/Ul^nXoI
Editor.
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Precision Wire Wound
Resistors Ideal For

^

Sound Work
Engineers have found that for accurate, high -value, non-inductive,
low- distributed capacity resistors,

our

New

Precision Wire

Wound

Resistors answer their most exact-

ing requirements.

From

ohm

1

will find

to 200 megohms you
what you need in our wide

range of quality

resistors. All are

minutely tested and accurately
rated. Whatever your resistor problem may be, we can help you just

we have cooperated with leading
engineers throughout the country.

as

Write today for
samples for your
tests.

RESISTORS

INTERNATIONAL
RESISTANCE CO.
2000 Chestnut St., Phila.,Pa.

Hoffmann - Soons
Every known quality necessary in producing perfect projection is embodied in perfection rheostats.

PERFSCDflN
Recognized as the highest standard everywhere

I
The Only Union Made Rheostat

We Build Rheostats for Special
K e q u r e ments.
i

Co

m m u n icate

With

\
X

rect.
Is

\N

Us DiThere
No Ob-

"'"""

Sold by all branches of the National Theatre
Supply Co., Sam Kaplan, New York, Continental
Theatre Accessories and by your dealer.

HOFFMANN - SOONS
ELECTRICAL & ENGINEERING CORPORATION
387 FIRST AVE., NEW YORK

RHEOS TATS

1
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"SYNCROFILM"
SOUND-ON-FILM REPRODUCTION

OF THE HIGHEST QUALITY
SIMPLICITY OF DESIGN,

1.

engineered by

men who have

studied and overcome the
intricate problems of a fool-proof sound head

with matched pre-amplifier.

TRUE TONE QUALITY,

faithful reproduction of variable area, variable density, squeeze
track by means of a super-condensed optical
system that is unique and fully covered by
patents.

2.

«J Light beam less than .0005
•JH.A. impedance output will be
matched to your present main

LATEST

3.

DEVELOPMENTS,

workmanship,

amplifier

plated,
chain
thru aperture,
ask for more!

C|Disk to film change-over
q Shielded P.E. cell
*JFor all type projectors

precision
surfaces
chromium
drive,
even tension takeup
in short
No one could

wearing

.

.

.

Price on Request

Weber Machine
59

RUTTER

ST.,

ROCHESTER,

EXPORT DEPT.
IS

LAIGHT

ST.,

N. Y. C.

Corp.,

N. Y.
CABLE ADDRESS
"ARLAB" NEW YORK

A NEW

POWER-LEVEL INDICATOR
Price $60.00
For measuring and monitoring power
level in all kinds of voice transmission
and recording circuits

RANGE

-10

DB

to

+36 DB

Engineers and Technicians: Bulletin
"P-100-L" gives a complete description
Send for your copy today

maintenance of the proper power level
THE
in
parts of a system
facilitated by the
all

shooting" on sudden surges. The "multiplier"
is an L-type resistance network which serves
to extend the range of the meter and to
maintain the input resistance constant for all

is

use of a power-level indicator. The Type 586
Power -Level Indicator is especially valuable
because of its portability, low cost, high
accuracy, and freedom from frequency errors.
It requires no batteries.

The meter

is

meter, properly

a

and for all frequencies to at least
7000 cycles.
Although the instrument is calibrated for
500-ohm lines it may be used with lines of
other impedance without difficulty.

settings

copper-oxide-rectifier voltto minimize " over-

damped

<TfO

GENERAL RADIO COMPANY
CAMBRIDGE

A,

MASSACHUSETTS

jpkow )m&w a

IMOMllgWl
November, 1930
A in Fig. 1, that is, a track the
exposed half of which is jet black
But, as will soon appear, the sort of

like

The

track shown at B will give practically
as high a level in reproduction as the
one at A, while even as weak-appearing a one as C may be acceptable if
handled properly. The reason for this
is the difference between the response
of the eye to differences in intensity
of light and the response of the photoelectric cell to similar differences.

Photographic

Treatment of
Variable Area
Sound Films

is

cycle.

it.

Obviously,

down

This output can be cut

by

improper photographic
procedure. These are the response at
high frequencies and the range of
volume which can be reproduced.
Fortunately the requirements of the
two turn out to be not very different,
though they have to do with entirely
different properties of the photographic
affected

:

be transparent. If we call the maximum possible output 100 per cent and
subtract from this first the per cent
of light actually transmitted by the
dark half and then the per cent absorbed by the light half of the track
we will have left the per cent output,
in terms of photocell current, that will
be obtained from the film.

gardless of what contrast is reached
in the development of negative and
positive or of what their transmissions
may turn out to be.
But this does not mean that the
variable area record has no photographic problems worth studying, for
there are two other important properties of the record which may be

These relations are shown in the
curves of Fig. 2.
The upper curve
shows the outputs which would be
obtained from the indicated densities
on the dark side of the track if there
were no absorption on the clear side.
The lower curve shows the amounts
by which these values must be cut
down if the clear side has a deposit
of the density shown in the lower row
of figures.

The most
brought

out

interesting point which

by these curves

is

materials.

Photographic Considerations and

Volume Range
"When one
of

Convention of S.M.P.E.,
t Presented at
Washington, D. C, May, 1930
* RCA. Photophone, Inc., New York.

on

two ways by the transmission of
some light through the dark half of
the track, and by the absorption of
some light by the half which should

in

Although Variable Area Sound Film is Inherently Free
from Non-Linear Distortion, There Are Other Possible
Improper PhoDifficulties Which Must Be Controlled.
tography May Affect Response at High Frequencies,
as Will Range of Volume.

of the most important of
the problems which arise in
the photographic recording of
sound is that of defining for
the film laboratory workman the procedure by which he will obtain the
most satisfactory results. This problem as it presents itself in the case
of the variable density record has been
the subject of several papers which
have been read before this society.
The purpose of the present paper is to
present an analysis for the case of the
variable area record.
This type of record is much less
critical in its requirements than the
variable density type because there is
no need to consider linearity in the
photographic tone scale.
Since the
purpose of the film is merely to reproduce the profile, or outline, of the
sound waves, the record is inherently
free from non-linear distortion, re-

falls

then, the greatest response that can be
obtained from any film is that corresponding to complete extinction of the
light when the dark part of the wave
is over the slit and 100 per cent transmission over the light half of the

A. Maurer^

ONE

which

light

1

J.

The current passed by the photocell
a linear function of the amount of

first

variable area

difficult

looks at a

number

sound tracks

it

is

to resist the impression that

the best record

is

the one that looks

Fig.

1.

Three

variable
records.

area

is

the

—

—

—
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reduction in output which is
caused by what, to the eye, is a very
slight fogging of the clear side of the
sound track. All the values plotted
in the lower curve are very low in the
scale.
A density of 0.2 appears to the
eye as a light gray. A density of 0.05
is almost invisible unless we have a
clear strip of film with which to compare it. Yet this density, as we see,
reduces the sound output by 11 per
cent.
Thus fvoin the standpoint of
efficiency it is much more important
to keep the clear side of the track
free from fog than to strive for very
high densities on the dark side.
If we have an accurate "H and D"
curve for the film we use in printing,
developed to the proper degree of contrast, we can determine from it and
the curves of Fig. 2 just how a given
sound negative will behave in printing.
Such a curve is given in Fig. 3. This
curve is for Eastman positive stock
developed to a "gamma" (contrast
factor) of 2.0 in a typical developer
such as would be used for prints. From
such data as are available to the
writer this seems to be an average
gamma for the prints being made at
the present time. The curves obtained
large

—
-

V"
cl

$*»

l«

fl

w

"i
<*:

D£NSlTf OP DARK
rod DCNSirr 'on

Increase in sound output
with increasing track density and
loss of sound output with fogging
Fig. 2.

of clear side.

experimental wfcrk on other film
stocks resemble this one so closely in
shape that the results obtained from
it should be generally applicable.
Suppose we have a negative in which
the exposed half of the track has a
density of 1.2 while the rest of the film
is fogged to a density of 0.08.
The
transmissions corresponding to these
densities are 6.3 per cent and 83 per
film
cent,
respectively. A
exposed
under this negative will receive 83/6.3
or 13.2 times as much light on one side
of the track as on the other. The
logarithm of this ratio is 1.12. If the
printer exposure is adjusted so as to
give a density of 1.3 on the dark side
of the print sound track we see from
Fig. 3 that the logarithm of the exposure is 0.25. The logarithm of the
exposure on the protected side is 0.25
minus 1.12, or 9.13-10, which, as we
see by Fig. 3, corresponds to a density
of 0.08. Consulting Fig. 2 we find that
a print having a track density of 1.3
with a density of 0.08 on the clear side
will have a sound output of 95 per
cent minus 17 per cent, or 78 per cent.
in

By a repetition of this process it is
easy to obtain curves showing the behavior to be expected of prints made
from any type of negative. This has
been done in Fig. 4, where each curve

*

l
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or exposure

LocflRtTHn

& D

O.ZO

(c.n.s.)

curve for positive
developed to y
2.0.

Fig. 3.
film

=

corresponds to a given negative density

and shows by its rise and fall how the
sound output varies with the depth to
which it is printed. Naturally with
short printer exposures the output is
low because of the low density of the
print.
As the exposure is increased
the sound output increases up to a certain point, after which it falls off
again because the clear side of the
track begins to be fogged.
The curves of Fig. 4 have been
plotted in decibels because this enables
us to interpret them directly in terms
of the steps on the gain control of
a theatre installation. The zero level
is the same as the 100 per cent line of
Fig. 2.
It will be remembered that the
smallest step on the gain control is
two decibels, this being the smallest
noticeable difference in level. Then
from Fig. 4 it appears that prints made
from negatives of density 1.0 or
greater are all within one step of the
same level. As far as sound output
is concerned there is no need of working for greater densities in the nega-

curves.
Fig. 4 tells us all that we need to
know about the upper limit of this
volume range. The lower limit is de-

termined by the ground noise level.
This latter is a much more difficult

|

;2
5*5

*

A

point worth noting is that a level
minus one decibel on this scale is

the highest obtainable in practice because positive film will always fog in
the developer to a density of at least
0.05 regardless of whether it has received any exposure or not. The 11
per cent loss caused by this amount of
fog amounts to almost exactly one'
decibel.
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Or PRINT SO

Dependence of sound output on negative and print density.
(Dotted curves are experimental.)
Fig. 4.

1
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.

'

'

Or

Fig.

by
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PAINT

'

t

J

'

B

2

2.Z

SOUND

Volume range as

print

ground

affected

density considering only
noise caused by dirt on
prints.

matter to discuss, but

it is possible to
both
certain
conclusions. If
negative and print have received careful handling, experience shows that
the ground noise on a new print is inappreciable. The noise that is important in the theatre is due to dust
and scratch marks which have accumulated on the film in the course of
repeated projectings and rewindings.
Now this will be at a maximum if the
clear side of the sound track is entirely transparent.
If there is a layer
of fog over this side of the track it
will reduce the level of ground noise
in the same way that a neutral density
filter placed over the slit would reduce
it.
The general level of sound is reduced at the same time, of course, so
that if we are printing from a fairly
dense negative the ratio of ground

draw

The solid lines of Fig. 4 are, of
course, theoretical, except in so far as
they are based on Fig. 3, which is an
experimental curve. The dotted curves
will serve to show how well this

^^

/

£26

tive.

of

theory is borne out by experiment. To
obtain these experimental curves two
negatives were used, one weak and
heavily fogged, the other about average in density and fog. The records
were of the frequencies 500, 1000, 3000,
5000, and 6000 cycles, at constant amplitude.
Prints were made at enough
different printer light settings to obtain the form of the curve of output
versus density. These prints were all
developed for the same length of time,
to a gamma of approximately 2.
The
output measurements were made by
running the films on a standard projector and reading with a 1000 ohm
thermal voltmeter the a-c. voltages impressed across the loudspeaker coils.
The amplifier used in these tests was
calibrated over the entire range of frequencies, since the tests were for the
purpose of obtaining data on the frequency response of the films as well
as on the general output level. The
points plotted here are proportional to
the averages of the outputs at 500 and
1000 cycles. Since the method of
measurement does not give any absolute level for the curves, the level has
been fixed by measuring the track
density and fog density of the print
which gave the highest point on the
right hand curve and giving to that
point the level thus determined from
the curves of Fig. 2. It will be seen
that when this is done the other points
all fall into place and the curves fit
well into the family of theoretical

:

;:
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to
maximum sound is not
changed by overprinting which fogs

noise

the clear side of the track. But if the
negative is weak the case is somewhat
different.
As we make prints denser
than those which have maximum
sound output the darkening of the
clear side of the track depresses the
noise level at a fairly rapid rate,
while the continuing increase of density on the dark side keeps the general
output level from falling so
rapidly.
The result is that up to a
fairly high density of printing the
ratio of maximum sound to ground
noise level is improved. This effect is
shown in Fig. 5.
On the basis of Figs. 4 and 5 it
seems reasonable to draw the following conclusions:

which they develop under average
treatment the discussion will apply
to

equally well to all of the films

now

in

use.

,1*

Obtaining maximum
response at
high frequencies means working so as
obtain

to

the

maximum

resolving

FREQUENCY

-

CYCL

Loss of high-frequency
output due to slit widths, including
both recording and reproducing.
6.

1. The negative density should be
kept above 1.0 for best results, but
there is no need to work for very high

densities.

Negatives denser than 1.0 should
be printed so as to obtain a density
of about 1.3 in the print.
3. A negative having a density of
0.8 should be printed to a density of
about 1.1
a negative of density 0.6
should be printed to a density of 0.9
2.

;

others in proportion.
4. The sound output from a negative
of density 0.8 will require the gain
control to be advanced about one point
in order to equal the output from one
of density 1.0; a negative of density
0.6 will require that it he advanced
two points. This is, of course, on the
assumption that the recording is all
done at the same amplitude.
These conclusions are based solely
on the consideration of volume range.
The remainder of the paper will show

how

little they need to be modified in
order to obtain good frequency range.

Photographic Characteristics and
Frequency Range

research. This is hardly the
time or place to review the results of
this research in any detail. Those who
are interested will find the most important papers in the Journal of the
Optical Society for the years 1927,
1928, and 1929.
The results which are of immediate
interest can be stated rather briefly.
As applying to the positive film stocks
used for variable area recording they
are as follows
Resolving power is not greatly
affected by changes in the time of development or in the constitution of the
developer.
It does decrease somewhat
with increasing development, and this
decrease is most noticeable when the

we find that the resolving power
reaches a maximum of about seventy
lines per millimeter at a density in the
neighborhood of 1.2 or 1.3. Over the
range of densities from 1.0 to 1.6 the
resolving power is high, sixty lines to
the millimeter or better. Below a density of 1.0 or above 1.6 the resolution
falls rapidly.
The combination of exposure and development particularly
to be avoided is one giving densities of
2.0 or greater, for under these conditions the resolving power is reduced to
less than half its maximum value.
Resolving power is also dependent
upon the contrast of the object being
recorded on the film. If this contrast
is less than about 10 (log contrast less
than 1.0) the resolving power is poor;
for object contrasts greater than 10 it
is fairly satisfactory
above a contrast
of 20 the improvement in resolution is
not noticeable except by very precise
;

measurements.

The contrast

and by what combination of
exposure and development is it best
to obtain this density?
Exposure depends, of course,

on the

stock being used.
But since we know that for best results we need a film of high resolving
power and high working contrast, our
choice is restricted to the various positive stocks or to emulsions which resemble them in general behavior. If
we specify exposures by the densities

speed of the film

of the

image impressed

on the film in a variable area recorder
usually at least 10. The contrast
of a negative of density 1.3 is about 18.
Thus if we work for densities of 1.3 in
both negative and print, we will have
satisfied practically all requirements
for obtaining the highest resolving
power of the film in both negative and
is

The questions to be decided by consideration of the frequency range are
What density above 1.0 is most desirable,

1

Printing losses at 3000 and
Fig. S.
5000 cycles plotted to show effect
of depth of printing.

much

exposure has been heavy.
If we adopt an average development
and give a series of different exposures
Fig.

1

power of the film. Now resolving
power is an intricate subject in itself,
and one which has been the subject of

u

Stb^L
x c%, >

—

V,
Ul

G

6

«M

1
J

.

Fig. 7.
Photographic loss of high
frequencies in making a sound
negative
(upper curve) and in
printing from this negative. (Highest print curve for density 1.25
lowest for density 2.15.)

positive.
Since a resolving power of
60 lines per millimeter would theoretically allow us to record a frequency
of 27,000 cycles per second on film
running 90 feet per minute, while the
highest frequencies in which we are interested in practice are not above 6000,
we should expect to find that the
photographic loss of high frequencies
ordinarily a serious matter.
is not
The experimental results about to be
given will show that this is indeed
the case.
These results were obtained from
the same series of measurements which
gave the two dotted curves of Fig. 4.
The differences in general level which
were shown in Fig. 4 have been eliminated by replotting all the results in
terms of the output obtained at 500
cycles on each film. This frequency is
so low that the losses due to imperfect
resolving power and the width of the
slits used in recording and reproducing are all negligible. Thus the re-

—

o.

-i

,
,

s,
-z

*,
!

v\

\J

'^\

<0

"

Fig.

Comparison

9.

three

different

curve

drawn

film
is

of losses on
The
stocks.

the same

in

all

three cases.
suits can be compared strictly on the
basis of high frequency response.
The loss of high frequencies as
measured by running the films through
the projector comes from two causes,
the width of the slits referred to above
and the spreading of the image on the

At present we are interested only in the latter effect. I have,
therefore, made a further correction
in the curves by subtracting from the
losses found in the experiment those
losses known to be due to the slits.
These slit losses can be calculated
mathematically. The result of such
calculation for the widths of the slits
now in use is given in Fig. 6. It will
be understood, then, that in the figures
which are to follow the zero level is,
When
in effect, the curve of Fig. 6.
the photographic losses are isolated
in this way it becomes much easier to
observe how they vary with differences in handling.
Fig. 7
shows the losses due to
recording on Eastman positive film

film itself.

:
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and then making from that negative
a series of nine prints, the densities
of the prints varying over the range
from 0.5 to 2.15. The negative was
made on a recorder which was in

commercial operation, no special attempt being made to place it in perfect adjustment. Thus the result is
representative of what is obtained in
Possibly a slight improvement could have been made by refocusing the lenses, but since the loss in the
negative is only 2.4 db. at the highest
frequency, it is evident that this improvement could be only slight, and of
no practical importance.
The curves for the prints show in
striking fashion how little the frequency range is affected by ordinary
changes in photographic procedure.
The range of densities
these prints
corresponds to a range of exposure of
at least seven to one, yet the greatest
difference in level among them at 6000
cycles is 3.8 decibels.
It will be remembered that the slit loss at 6000
cycles is 6.4 decibels.
Fig. 8 shows the printing losses at
3000 and 5000 cycles plotted as functions of print density.
If there were
no change in the frequency characteristic with different depths of printing
these curves would be straight lines
parallel to the zero axis.
Over the
middle range of densities they do approximate such a character, while the
drop at the low and high densities is,
as before mentioned, comparatively
small. These curves bring to light
practice.

m

HOW THE TALKIES GREW

UP

the year 1S78, Francis Blake, in
INAmerica,
inventor of the Blake

telephone transmitter, succeeded, at
Brown University, in photographing
the vibrations of the microphone transmitter diaphragm by means of a small
mirror mounted thereon, which reflected a beam of light on to a photographic plate. The plate was kept moving by clockwork mechanism.
A few years later Professor Hermann, at Liege, Belgium, used a telephone microphone in conjunction with
a phonograph, the sound being recorded photographically upon sensitized paper.
Helmer W. Bergman,
chief recording engineer of the Metropolitan Studios, is the authority for
this information.

Contribution of Edison

clearly the fact which was emphasized
in connection with resolving power,
that is, the range of densities from 1.0
to 1.6 is the one in which the best reproduction is obtained, while the best

density appears to be about 1.3.
The effect, or rather lack of effect,
of differences among the film stocks
now on the market is shown by Fig. 9.
These curves show the losses due to
recording
on
Eastman
positive,
DuPont positive, and DuPont "V.A."
film, using in each case an exposure
and development which gave a density
between 1.0 and 1.4. The curve given
for the DuPont positive is really two
curves with different exposure and development but practically the same resultant density. The two coincide too
closely to be shown as separate on the
graph. It is evident that these films
all have practically the same resolving
power, and differ only in speed and,
slightly,
in
inherent contrast. The
DuPont "V.A." film is much the fastest of the three, but also has the lowest contrast.

The makers of film have been for
some time experimenting with new
emulsions for sound recording. As
far as the variable area process is concerned I believe the line of attack is
fairly well indicated by the results

which have been given. Improvement
in resolving power without increase in
speed will result in only slight imreproduction.
provement of sound
What is needed is increase of speed
without loss of resolving power to a

projector in the booth, and was the
predecessor of the Vitaphone process.
John Arnold, chief camera man on the
Metro-Goldwyn-Mayer sound stages at
Culver City, and the man who photographed "The Broadway Melody," was
the camera man of these early talkies.
Early

Attempts at Synchronization

"We made

them," he recalls, "by
a good phonograph record,
rehearsing the artist Harry Lauder
was one in unison with the record
until
synchronization was possible,
then photographing him. Aspiring to
greater things, we made "The Mikado"
In this case we first
in two reels.
recorded the sounds on records in the
then photoold
mechanical way,
graphed the cast on a set as a moving
picture, they singing and playing their
roles in time to the phonograph off
selecting

—

tive

a

and

'

"The synchronization was poor,
naturally, but as Griffith had not invented the close-up the players were so
far from the camera that the difference in timing between their lips and
voices was not noticeable so long as
the projector and phonograph kept in
step.

"Cameraphone theatres sprang up in
cities and operated profitably for
months before the public
several
curiosity was satisfied then vanished.

many

;

with development to
of approximately 2 in each

positive,

gamma

case.

But on the basis of the ability of the
ear to distinguish differences in frequency range and volume, all records
made from negative of densities between about 1.0 and 1.6 will give identical results if the prints are made to
a density of appi'oximately 1.3.
If for any reason a negative of low
density must be used, the result will
be different to the ear only in that the
volume is slightly reduced.
Variations in development of the
records have no effect except as they
change the density.
These results confirm the impression
which has come from practical experience, that the variable area type of
record permits very wide latitude in
photographic treatment without sacrifice of quality in the sound.

Edison introduced a better
version of the same thing a device
by which records were made with the
same motor that turned the camera.
As long as the electric current was
constant the synchronization was good.
In the theatres a wire was run from
the projection booth to the phonograph back-stage, and a governor kept
the two in time."
In 1912

—

The Vacuum Tube

—

stage.

Edison presented a combination of
his phonograph and his kinetoscope as
early as 1894, but, as the pictures were
only approximately synchronized with
the phonograph, and the latter, for
lack of an amplifier, could be heard
only through ear tubes, the thing was
no more than a novelty.
In 1908, however, Edison actually
showed talking pictures. His cameraphone coupled a phonograph on the
stage by a wire belt with the picture

point which will permit a considerable
reduction in the width of the recording slit. But even this will be of importance only when other parts of the
system, in particular the loudspeakers,
have been developed to a point which
will permit the reproduction of frequencies in the range between six and
ten thousand cycles per second.
Before concluding, let me summarize
the properties of variable area recording as they are shown by this study
If the recording is done on any of
the present "positive" film stocks the
best results will be obtained by working for a density of 1.3 in both nega-

Without the vacuum tube, the dynamic speaker, electrical recording in
phonography, and the photocell, the
marriage of sound and vision still was
nnharmonious, and Edison's improvement had less commercial success than
the cameraphone.
Nothing was done toward sound on
film from the time of Blake's and Hermann's experiments until 1906, when
Eugene Augustine Lauste, an electrical
engineer who had worked for the old
Biograph, and Edison, filed a patent
calling for "a device to record simultaneously the movement of persons
and objects and sounds relating to

optically upon the same photographic records running side by side
with, and at the same time, as the
He called it the
images received."
seven-syllabled word, "photo-cine-maMost of his patents have
phone."

them

expired.
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Fortunate, indeed,

if

they are solved

any measure in the next few years.
However, the public may be assured

in

that television is coming.
have noticed a certain amount
of public curiosity as to what effect
television, when it does come, will
have on radio receivers of the presentday type. The answer to that is fairly
obvious, I think. Television will be a
part of the radio set a vital part,
and it will add immeasurably to the

We

Television

—

By

E. E.

Shumaker*

THE

American public, accustomed as it is to prodigies of
scientific and technical achievement, seldom realize that the
engineering marvel that is heralded
today was preceded by years of research and experiment. Television is
a case in point. The almost fantastic
wonderful, new
radio development have caught the
fancy of the public like nothing that
has been produced during the past few
years, and the public, as is its habit,
has jumped at the conclusion that,
because television is a laboratory sucpossibilities

cess,

of

this

tomorrow may

tion to the home.
is not the case.

radio telephone broadcast transmission and reception, and is taxing to
the utmost even the long experience
and high intelligence of the profound
research and development workers who
devote their clays and nights to the solution
of
this fascinating problem
whereby the world may see as well as
hear through radio broadcasting.

RCA-Victor President Says
Television

see its introduc-

Unfortunately such

for

Home

its

not yet Ready

Use But

the

The RCA- Victor engineers have been
working on television for a number of
years and have made truly phenomenal strides towards

is

is

On

Way

practical use.

We

have overcome many of the technical barriers, and already have made

successful demonstrations, but the apparatus necessary to carry out successful television today is totally unfitted,
by its character to installation in
homes. In a word, television is a laboratory success but appears to be a
long way from practical and general
use.
It is impossible to say how
many months or years may intervene
between the present stage of television
development and its ultimate availability for home use.
Quite apart
from the development of television receivers is the problem of equipment for
broadcasting television.
It will take
time and a great deal of money to parallel the present transmitting equipment of the broadcasting networks
with equipment for broadcasting visual impressions, and this would be
true, and would be another element of
delay in the coming of television, even

There remains also the problem of
the program for television. What sort
of a program shall it be, how shall it
be coordinated with the musical or
speech

program,

and above

all

who

will pay for it?
Must actors and
actresses be handsome as well as mel-

low-voiced? Must elaborate costumes
and complicated backgrounds and sets
be provided?
Are we inheriting all
the problems of the motion picture
producing industry?
Apparently we
are and these things are not to be
solved in
the next
few months.

I

there is a perfect
motion-picture field.

in

parallel

Motion pictures
were a going concern in a high stage
of development before the coming of
talking pictures, yet it was sound that
really brought them to life, and now
sound is as vital and organic a part
of motion-picture entertainment as the
visual part of the motion picture. In

the movies, sight came first and was
subsequently joined with sound; in

sound came first and will certainly be united with visual impressions but it is sound that vitalizes
and gives realism to the motion picture
just as it will to television.
There
would be no more point in offering
television as a thing complete in itself
than there would be in going to work
to make a silent motion picture today.
The public has become accustomed
radio,

—

through the modern sound motion picture to the synchronization and simultaneous impressions of sight and
sound. Surely television will not offer
anything less and, indeed, it will offer
more. Combination receivers for sound
and television are logical, and inevitable.

The RCA-Victor Company

believes

that with the ultimate perfection of
television a new and undreamed of
field of entertainment for the home
will
be explored.
Its
possibilities
seem almost magical. The theories of
the imaginative writers, who wrote
their tales of incredible scientific marvels long before there was a radio,
will certainly come true within the

next few years.

if the home television receiver were
now ready for presentation. The erec-

tion and cost of a multitude of expensive transmitting stations, the proper
and complicated choice of wavelengths
for distortion-free transmission, the
building of compact, attractive, simple,
and reasonably priced receivers which
will operate automatically and give a
picture of satisfactory size, color,
brilliancy, and detail
these are vital
factors in the problem television pre-

—

sents.
The problem is literally onehundred times harder than that of

View
is

President, RCA-Victor Co., Inc.

In

a well-known television plant, where production for the present
individual television machines by skilled
mechanics.

mostly a matter of building

think
the

entertainment value of radio.
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known man "Mr. X,"

so this invisible,

penetrating
something
was
X-rays, or "unknown rays."

called
In the

last thirty-five years, much has been
learned about these X-rays they are
no longer unknown rays perhaps it
would be better to call them by the
name of their discoverer Roentgen

Ultra

;

;

—

and therefore called a
filament can be heated inside the
glass bulb.
Of course, today, many
such lamps also contain some argon,
or nitrogen some "unsocial" gas. The
tungsten, made very hot by electric
current flowing through it, gives off
size of a hair

—

—

light.

rays.

We now know

Vision

that X-rays are very
much like light rays.
They both
travel
with the same speed and
"speed" is the right word to describe
a velocity of 186,000 miles a second.
Both travel in straight lines both are
able to cause changes in a photographic film and so make pictures.
Pictures made by means of X-rays are
invaluable to the medical men, and
equally valuable to scientists and
engineers working in many different

—

;

By Ellis
ALMOST
/\ talks

S.

Manning*

everyone,

these
clays,
television.
Television
/ j^ seeing at-a-distance
Seeing,
for example, the face of a
friend in New York as one talks at-adistance.
Seeing the people whose
voices come through the radio loudspeaker.
Seeing the left half-back
carry the ball 27 yards off -tackle during a famous football game or the
faultless footwork and superb stroking of a tennis ace while one listens
to a running analysis of the contests
from the comfort of the easy-chair.
Undoubtedly, television is a fascinating prospect for the future, but a
dream that may take years to realize.
Sometimes, however, it is quite as
important to see things near at hand
but see them more clearly, more
thoroughly, more in detail than ordinary "seeing" will allow.

—

fields.

!

—

—

—

Hospital
attendants quietly,
but
very quickly and carefully bring in
an accident case. It may be a man
with an arm or leg hanging limp and
useless. It may be a baby girl, almost
strangling from some object carried
by tiny hands to infant mouth and
swallowed in a flash.
It might be
someone injured in one of a hundred
other ways but in every case vision

—

is

of prime importance

—

ability to see

that bone is fractured,
so that a good repair job can be done.
Ability to see what is stuck in that
baby's throat, and how best to get it
out without still further injuring
delicate membranes. Vision not television but extraordinarily penetrating vision may be, and often is, as
important as life itself.

—

—

Roentgen Rays
years ago, a German
named Roentgen discovered that it
was possible to produce "something"
Thirty-five

which would penetrate,—pass through

—substances

that stop ordinary light.

"something" behaved in many
everyday light; people were
accustomed to talk about "light rays,"

This

ways

like

was natural to call this new discovery "rays" of some kind. Just as
the mathematician uses the letter
"X" to indicate an unknown quantity
just as the newspaper calls an unso it

*

give the answer, however.
Take a
clean sheet of paper
write a few
words on one side hold the paper,
with the writing away from you, up
to a strong light.
You can see the
writing, through the paper—very distinctly
although the words may be
;

;

—

Physicist, General Electric Go.

hausted

—containing

ment much

a

tungsten

fila-

like that in the incandes-

cent lamp. When the filament is hot,
but it also
it gives off light, certainly
throws off great numbers of electrons
infinitely small "bullets" each carrying a negative charge. Now the X-ray
tube has a second piece of tungsten
placed inside the bulb so arranged
that it attracts pulls over to it
millions upon millions of the electrons
thrown from the hot filament. These
electrons are made to fly through that
nearly empty space inside the tube, at
enormous speeds thousands of miles
a second. When they strike that other
piece of metal often called a target
If
you stand
something happens.
above a pool of water, and slowly
drop stones into the pool as each
stone disappears kerplop under the
surface of the water, a ripple spreads
out around the spot where the stone
When
hit
a water wave is formed.
an electron bullet, traveling very
hits
that tungsten target,
rapidly,
there's a splash and a disturbance in
space, a ripple, an ether wave, spreads
This ripple,
out around the target.
this ether wave, is the X-ray.

—

—

—

—

—

—

—
—

—

—

—

A

Story of the Progress

Being

—

how and where

—

Everyone knows that a photograph
the hand and wrist, made with
X-rays, shows in detail the bone structure inside the hand.
Not everyone
knows why such a picture can be
made. A very simple experiment will
of

modern X-ray tube is
most thoroughly ex-

Similarly, the
glass bulb,

a

Made

in

Perfecting

Tubes for Photographing

Opaque

Through

Sub-

stances.

Tubes for Various Purposes
Not
all X-ray tubes are alike.
X-rays are alike, any more than
all sounds or all light waves are alike.
When two sounds differ in wavelength, one says they are of different

Not

all

tones, or

have different pitch

—as

the

G and G

reversed.
Now put a second, smaller
piece of paper behind the first; one
can see, distinctly, the outline of the
smaller piece. Of course, the experi-

ment

Light does go through
the paper to some extent. In the first
case, the writing in the second case,
is

simple

;

—

the

smaller

less

light

to

piece

of

—permits
—in other

paper

come through

words, the thing one sees

is

a shadow

same

way, the
X-rays go through flesh rather easily
but bones are more dense they cast
shadows, and so are seen distinctly on
These days, the X-ray dethe film.
partment of a hospital is just as important and just as well equipped as
In

precisely

the

—

—

any other part of the "plant."
This question of equipment is worth
mentioning.
X-rays and light rays
belong to the same family. Incandescent lamps produce most of our artiand X-ray tubes are very
ficial light

—

much

strings of a musical instrument.
When two light waves differ
in length, they produce in the eye different colors red, blue, green, and so

—

on.

We

cannot hear, or see X-rays

yet they, too, differ in

wave

length.

Just as one can control the wavelength of the sound produced by musiso also the engineer
cal instruments
can control the wavelength of the
X-rays. One of the things that determines the length of the wave sent out
by an X-ray tube is the voltage used
This X-ray wave
to operate the tube.
is caused by electrons shooting into
The faster they are
a metal target.
going when they strike the target, the
shorter the wave produced. And the
voltage applied to the target is the
thing that pulls these electrons over to
the higher that voltage, the faster
it
they come over, and the shorter the
wavelength X-rays produced.

—

—

Short Rays

More

Penetrating

like incandescent lamps.

of us, an incandescent lamp
is a glass container, thoroughly exhausted, and arranged so that a piece
a piece about the
of tungsten wire

To most

—

Why bother about a
wavelength, any how?
intentionally

—

little

thing like

say "little"
these X-ray wavelengths
I

(Concluded on page 19)
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a

In

Discussion

Relation

in

to

Motion

Picture Production Technique, the Tech-

Film

Branch

nician's

of

the

Academy

of

Motion Picture Arts and Sciences, Presented the Dimensional Rectangles Here
Shown.

Diintensions
The rectangles

at the left are presented simply as a
matter of interest. They are of the same height but of
various widths in the proportions of 3 to 4 (top), 3 to 5
(center), and 3 to 6 (bottom).
The rectangles may be thought of as indicating the relative proportions of the screen image obtained by projecting to the same height picture frames corresponding to:

A.
of

The standard
the

3x4

silent or disc

frame

sound-on-film

Academy-S.M.P.E. standard

B.

The

3x5

which

are
equal to the
portions of

"whirling

frame or the portion
through the

projected

3x4

reduced aperture.

proportions
nearly

very
1

to 1.618 proso-called

the

square"

rect-

angle.

C.

The

"Grandeur"

pic-

ture
frame or that of
several other wide film
frames which are twice as
wide as high. The actual
picture frames of the 65
mm. and the 70 mm. films
in
current use are the

same.

—

.
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Potassium, Sodium,
Physics of the Hydrides of
the Alkali Metals Used as
the Photo-Sensitive Material

Caesium and
Rubidium*

in Photoelectric Cells
solubility in water, molecular volume,

optical properties, and variation in
form of the crystals show the same

—

By

R. M. Santmyers*

—

pi

Introduction

|
I
1
1

The chemical, and even the

|
1
|
1
|
I

|

physical,

properties of these three elements can
best be considered in conjunction with
the more familiar members of the
five

iiiiiiiiiiiii

i

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiig

i

cells,

now

widely used in the radio, elec-

minor or rarer alkali metals.
They generally occur together in
disis
lithium
although
nature,
tributed more widely and is far more
abundant than either of the other two.

The

inn

PHOTOELECTRIC

rubidium, and lithium
CAESIUM,
are sometimes described as the

alkali group,

sodium and potassium.

elements, lithium, sodium,

trical and talking-picture fields,
are made up with, the active
medium, the hydride of one of
the alkali metals, applied upon

the inner surface of the glass
bulb and constituting the cathode
of the cell. The anode is an elecbetween the
trode interposed
photo-sensitive material and the
light source, usually in the form

I

Potassium,
loop.
a wire
caesium or sodium are the coatings now generally employed in

|

these cells.

1

potassium, rubidium, and caesium show
an interesting gradation in properties
from member to member with the inAll are
crease in atomic weights.

of

—Editor.

j

j
j
|
|

j

§
j
j
j

j
§
j
j
j
§

liiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiil

white and soft enough to be
They tarnish
a knife.
cut with
rapidly in air and decompose water at
The lowest
ordinary temperatures.
temperature at which the action of
the several metals on water can be
detected is —98° C. for sodium, —105°
silvery

for
potassium, —108°
C.
116° C. for caesium.
rubidium, and
The chemical activity appears to inlithium
steadily
from
to
crease
caesium.
All manifest a remarkable
affinity for oxygen, and caesium and
rubidium
ignite
spontaneously
if
placed in dry oxygen at room temperature.
On the other hand, sodium and
lithium have feebler affinities.
All
the metals, however, lose their luster
for

C.

—

t Reprinted from V. S. Bureau of Mines
Information Circular 6215.
* Mineral specialist, rare metals and nonmetals division, U. S. Bureau of Mines.

when exposed to air. Sodium,
potassium and lithium are stored in an
oxygen-free liquid, such as water-free
ether, naphtha, or kerosene, but rubidium and caesium must be kept in a
at once

vacuum.
Different values have been reported
for the

specific

because

it

is

Lithium

6.94

Specific gravity

.534

Atomic volume
Melting point, Centigrade.
Melting point, Fahrenheit.

Coefficient of expansion
of fusion (cal.)

.

.

,

+1400°

Boiling point, Centigrade.
Boiling point, Fahrenheit.
Specifio heat at 0° C

Heat

,

13.1
180°
356°

2552°
0.941
.

presumably

gravities,

difficult

to

prepare the

absolutely pure metals. All, however,
are exceptionally light and have large

Lithium, in fact, is
only a little more than half as heavy
as water and is the lightest element
It is
solid at ordinary temperatures.
the only one of the five that fails to
melt below the boiling point of water,
and its melting point is only 180° C.
The oxides and hydroxides of the
alkali metals are markedly basic. The
physical
properties of the salts

atomic volumes.

Physical Properties of the Alkali Metals

Atomic weight

order of variation as the atomic
The salts
weights of the elements.
nitrates, chlorides, sulof the metals
phosphates,
carsulphates,
phides,
bonates, etc., are nearly all soluble in
water. However, the salts of lithium,
notably the carbonated phosphate and
fluoride, are much less soluble than
the corresponding salts of the other
members in this respect lithium seems
to be a sort of connecting link between
the members of the alkali group and
the alkaline earth group, of which
The
calcium is the first member.
alkali sulphates form characteristic
isomorphous alums, but lithium alum
appears to be so soluble that it has not
yet been crystallized. Sodium resembles
solubility
its
the
of
lithium
in
acid
and
chloroplatinate,
tartrate,
alum, and this resemblance is so strong
that the five alkali metals are sometimes divided into two classes according to whether the chloroplatinates (1)
soluble
(sodium and
readily
are
lithium), or are comparatively in(potassium,
rubidium,
and
soluble
caesium).

Sodium

Potassium

23.00

39.10

.9723
23.7

97.6°
208°
877.5°
1611°
.2811

.000274
27.21

.859

45.4
65.5°
117.9°
757°
1394°
.1728
.000282
14.67

1

Caesium

Rubidium

85.45
1.525
55.8
39°
102.2°
696°
1284°
.0802
.000338
6.144

132.81
1.903
71.0
28.5°
78.3°
670°
1238°
.0522
.000345
3.766

;

History

Had

not been for the spectrodiscovery of the elements
caesium and rubidium would doubtIn
less have been long postponed.
1846 C. F. Plattner analyzed the mineral pollucite from the island of Elba
and was mystified by the fact that the
constituents apparently totaled only
Careful search failed
92.75 per cent.
to reveal any error in analysis or any
constituents that had been overlooked,
and the problem remained unsolved
scope

it

the

1860, when caesium was discovered. In 1864, four years after the
discovery of caesium, Pisani repeated
the analysis of pollucite and found
that the alkali metal Plattner had
called potassium was in reality caeuntil

When corrections were made
sium.
for the differences in atomic weights
of caesium and potassium Plattner's
results were found to be quite accurate.

In 1860 Bunsen used the newly devised spectroscope to examine the mineral constituents of the spring water
and discovered two
at Durkheim,

unknown origin. He became convinced that they were characteristic of a new alkali metal and

blue lines of
Mellor, J. W.,
1922, p. 880.
•

A

Comprehensive Treatite on Inorganic and Theoretical Chemistry.

Vol. 2,

London,
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proposed the name caesium from the
Greek for "sky blue." Forty tons of
water were evaporated in order to get
enough caesium salts for experiments.

Caesium and Rubidium
Caseium was the first element discovered by the use of the spectroscope,
and a year later (in 1861) rubidium
was discovered by the same means.
Bunsen and Kirchhoff were then studying the alkaline constitutents extracted

from samples of lepidolite from Saxony
and found that the chloroplatinate
precipitate contained a salt somewhat
than the potassium salt
and whose spectrum had new lines in
the violet, blue, green, yellow and red.
Especially prominent were two red lines
lying beyond Fraunhofer's line in the
outermost portion of the red solar
spectrum, hence the name rubidium,
"dark red," was suggested for this
new element. Such small amounts were
present in the mineral with which
Bunsen and Kirchhoff were working
that they used 150 kilograms to obtain
enough of the new element to permit
a study of its properties.
less

soluble

Page 15

though

Lithium

had

been
caesium

isolated

some

and

and spodumene and named it lithium,
meaning "stony," in contrast to sodium
and potassium, which are widely distributed in plants and animals. This
element differed from the known alkali
metals in the insolubility of its carbonate, the hygroscopic nature of its
chloride, and the low melting points of
the chloride and sulphate.
Later work of Bunsen and Kirchhoff
with the spectroscope showed that
lithium was also distributed very generally in animal and plant tissues, al-

FILM

STANDARD

film is 35

mm. wide and

the accepted term to designate this
standard negative or standard positive, as the case may be.
This film is the size used in theatres
and in several different types of portable projectors.
Positive prints are obtained by contact with a standard negative and the
results are or can be the highest quality obtainable.
This stock is made
with both inflammable and non-inflammable base.
Industrial concerns
should always use N. I. stock (non-inflammable).
Sixteen mm. film is sometimes referred to as "narrow gauge film."
This size of film is made only upon
size film is

extremely

small

Although the minerals from which
caesium, rubidium, and lithium may
be extracted are distributed rather
widely in nature, the known minerals
and deposits rich enough to furnish
large supplies are few.
Most of the
minerals contain at least a trace of
Several minerals
all three elements.
comparatively rich in lithium are
known but only one (pollucite) is high
in caesium, and no definite rubidium
Lepidolite, the
minerals are known.
best known of the lithium minerals in
a number of localities carries from a
trace to more than 3 per cent of rubi-

dium oxide (Rb 2 0), and

a. small frac-

a per cent of caesium oxide

tion of

(Cs 2 0).

Lepidolite,

in

fact,

carries

more rubidium than any other known
mineral, although on very incomplete
data a tiny specimen of a rubidium
mineral, rhodozite, from the Urals has
been described. The principal lithium

minerals are lepidolite,
and spodumene.

mitigated by the fact that

this is

lith-

ium is more volatile than sodium.
When, therefore, the assay is first in-

amblygonite,

Tests for Identification

rubidium
were found and was discovered by
Aug. Arfvedson. While working in Berzelius' laboratory in 1817 he found a
new element in the minerals petalite
before

in

Minerals and Ores

Lithium
years

usually

quantities.

Caesium and rubidium, being

simi-

lar to potassium, may be precipitated
as platinic chlorides (CsPtCl„ or RbPt-

These precipitates, which are
insoluble than the corresponding potassium compound, precipiCl 6 ).

much more

tate in a more finely divided condition,
and the caesium salt has a paler color.
For positive identification it is best
to heat some of the precipitate on a
platinum wire and examine the flame

with a spectroscope.
The crimson color that lithium imparts to a flame usually serves for its
identification. The color of a pure lithium flame is nearly monochromatic,
showing when examined with the spectroscope one bright crimson and one
Sovery faint yellowish-red band.
dium has a disturbing influence, but

troduced into the flame the red of
lithium will show before the yellow
of sodium; and when the flame is
strongest, if the position of the assay
is changed to where the heat is less
intense, the yellow will disappear first
and the red of lithium will be seen
distinctly.
When the proportion of

sodium is large, however, the spectroscope must be employed.

Uses

Caesium and rubidium appear on
the market as salts, mainly chlorides,
nitrates,
and hydroxides, and only
rarely in their metallic state.
The principal use at present

caesium

for

manufacture of radio
tubes. The caesium is introduced into
the tubes in the form of chloride, mixed
with magnesium or calcium, and is
compressed into small tablets or
"pills"
at one stage in the manufacis

in the

;

ture of the tube the pill is flashed,
eliminating the last trace of air and
thus securing the desired vacuum. The
caesium chloride supplies positive ions
at the surface of the filmaent.

Both caesium and rubidium are employed in the manufacture of photoelectric cells.
Rubidium, however, appears to be more suitable for this than
caesium, because an extremely thin
layer can be applied on the inner side
of, the glass. In the manufacture of
these cells the metal, either caesium or
rubidium, is introduced in excess but
later is removed entirely except for
the molecular layer that has formed
on the silver or other base-metal electrode. The photo-emission of the molecular layer of metal is greater than
that of the massive metal.
The minerals from which caesium
and rubidium are extracted occur in
California, South Dakota, New Mexico
and Maine.

the same
ways the

non-inflammable base and is the logical
film for use in the amateur, educational and industrial motion picture
fields.
It is not subject to the stringent postal and express regulations regarding inflammable films.
Positive prints on 16 mm. film are
obtained by three distinct methods

Contact prints are albest obtainable, owing to
the regulation of the printing light to
balance the various densities of the
negative.
Contact prints may be had

known

preserved.

as positive direct, by contact

and reduction.

The

positive direct process has

many

which is the conand the duplicathe original has been

limitations, chief of

trol of light exposures

tion of prints

if

projected several times. This process
eliminates the negative, the original
becomes the positive and if lost or
worn out, it cannot be replaced.
By contact is meant the duplication
of positive prints from a negative of

in

size.

any number, one or hundreds, and

may

be obtained now or in years to
come, so long as the negative has been

Reduction prints are made from
standard negatives and reduced in
size to 16 mm. In this manner, a 1,000
ft. negative (standard) reduces to 400
of positive and the action (or the
time of projection) remains the same.

ft.

These

prints have excellent photoquality and retain all the
beautiful gradation of tones which are
in the negative.
Bulletin of Duplex Motion Pictures
Industries, Inc.

graphic

—
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On the

desert, ready

The
to shoot.
cameras are trained
machine guns,
like
as

is

the large

beam

shown
microphone
in the upper center

of this picture.
{Photo by Radio Pictures)

emphasis of the high and middle

fre-

quencies results, while if it be placed
exactly at the focal point, a slight
emphasis of the bass frequencies is
noticed.
A parabolic reflector was
first tried, but was found to be too
sharply focused to be used successfully.
Zonalite-Burlap surfaces were
also experimented with, but soon discarded and metal was found to be
much more suited to the purpose.

The
Beam Microphone
for

Long Range Recording
As to what is possible with the new
apparatus it seems at this time to
be the answer to a sound engineer's
prayer. An acoustic device analogous
to the camera- one which can be successfully used on a quarter mile set
peopled by five thousand actors, and
will do everything that the camera
does has long been the sound re-

—

Sound Recording
By Gordon

S.

—

Mitchell

—

Electrical Engineer, Sound Department, Universal Pictures Corporation

corder's crying need. The directional
microphone will pick up faultless dialogue at fifty feet will pick up the
whistle of a railroad locomotive a
quarter of a mile away in short, if
the human ear can hear it, the microphone arranged this way will pick it
up and put it into the recorder. Preliminary tests have shown as much.
Just as soon as sighting devices and
auxiliary apparatus have been perfected, and operating technique developed, much more will in all probability be possible.
In addition, when
used out of doors, it will entirely
eliminate the need of camera blimps.

—

WITH

the coming of sound,
motion pictures lost much of
their former flexibility. Previously,

the size of the set

and the number of people used had
been limited only by the imagination
his
director and
budget.
of
the
Cameras were perfected to such a
state that the distance over which
they were effective was limited only

—

by the

visibility.

audible films,

With the advent

most of the

of

flexibility

It was necessary to conmicrophone, whose sensiWhen the more
tivity was not great.
sensitive microphones were used, so
much extraneous noise was picked up

was

sider

lost.

the

Long Shots for Sound

Recording Made
Practical

by

phone

Directional

System.

Micro-

that a sound shot of over ten feet was
out of the question.
All of which
meant that longer shots had to be
taken silent, and the sound effects and
dialogue re-recorded into the picture
over these scenes at a later date. This
was one of the limitations of sound

photography which had

to

be overcome

making
was again possible.
The new "beam microphone" which is
being worked on at the R.K.O. Studios
before

truly

flexible

picture

in Hollywood at the present time
seems to overcome the majority of the
difficulties of present day recording.

The setup

consists of the regular condenser microphone regularly used in
recording, placed at the focal point
of an ellipsoidal mirror. This results
in a concentration of the waves at the
microphone, and a decided directional
effect is given to the recorded sound.
A comparison of sounds recorded with
the concentrator to sounds recorded
in the open without it shows that if
the microphone is not exactly at the
focal point of the mirror, an over-

—

Certain long shots for "Cimarron,"
a current R.K.O. production, were recently shot with the beam microphone.
Sound engineers who have heard this
recorded sound have pronounced the
apparatus a definite step forward in
the development of recording. Work
on the sound concentrator was begun
in December, 1929, by Ralph K. Spotts
of R.K.O. Studios, and has been carried on by him through the cooperation of the Westinghouse Company,

the National Broadcasting Company,
Radio Corporation of America, and the

R.K.O. Studios.

;

,

—

:
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Method

Substitution
of

Measuring Impedances
at

Radio and Audio Frequencies
By Darrell

Herein

is

Simple

Described a

Method

METHOD

A

transformers, etc.
Briefly, the method consists of connecting the coil whose impedance is
to be measured in series with a good
quality a-c. resistance box whose calibration is correct at high frequency.
An alternating electro-motive-foree of
the frequency desired is impressed
across the two units in series. A highfrequency voltmeter is connected first
across the unknown impedance and
the voltage read. It is then connected
across the proper portion of the calibrated resistance to give an equal
voltage reading. The value of the resistance as read on the dials of the
box is then equal to the unknown im-

pedance in ohms.

The Method
accompanying diagram the
unknown impedance Z is in series
with the two Leeds Northrup a-c. resistance boxes Ri and R=. A General
Radio 1000 cycle oscillator furnishes
In

the

the audio frequency.

V

An

audio volt-

thrown across Z by the
reversing switch S and the voltage
read. It is then thrown to the right
and Ri dial adjusted until the same
voltage is indicated. Ri and Ra dials
meter

are

Then

;

is

moved simultaneously

E*
Er

= Z
= IRl
I

Since I is constant and Er is made
Ri
equal to Ez, Z
If it is not convenient to make Ez
equal to Er then we have

=

Ez

Z

Er

Rl

— =—

measuring impedance at audio and radio frequencies has been developed in
the Ohio University laboratory
which has proved quite convenient in
matching impedances of coils, speakers,
of

method becomes inaccurate. Hence the
method is confined to low values of
impedance as compared to the voltmeter resistance.
In measuring high values of impedance the vacuum tube voltmeter is
used.
In this case we dispense with
the compensating resistance, as the
of the vacuum tube voltpractically infinity.
The same method is also being used
to measure the impedance of coils at
radio frequency.
The vacuum tube
voltmeter has to be used in this case.
Following are some typical results

resistance

meter

and Z may be computed.

In measuring impedance at audio
frequencies the audio-frequency voltmeter was used whose resistance was
4000 ohms.
As this voltmeter produced a shunting effect across the
units, an auxiliary resistance Ra was
thrown across the unit to take the
place of the voltmeter so that the total
impedance of the circuit and hence
the current remained the same regardless of which way the voltmeter was
switched.

is

obtained

Unit
Frequency Impedance
Moving coil of
dynamic speaker 1000 cycles
11 ohms

Magnetic conespeaker

1000

"

2370

"

1000

"

20300

"

Horn unit
speaker

Voltmeter Resistance

NICKEL WIRES FOR

This method of measuring impedance is limited by the resistance of
the voltmeter used. When the unknown
impedance is equal to the voltmeter
resistance, half of the current will
flow through the voltmeter and when
the impedance is greater than the voltmeter resistance, the total impedance
becomes practically equal to the voltmeter resistance. In this case changing the resistance of Ri will have little
effect on the voltmeter reading and the

THERMOCOUPLES
The U. S. S. R. Scientific and Technical Department of the Supreme Council of National Economy reports an
investigation of the high-temperature
mechanical properties of nickel and the
mechanism of its oxidation the study
was made in connection with the use of
nickel wires in thermal elements.
;

TELEPHONE CALLS BETWEEN

GREAT BRITAIN AND
AUSTRALIA
-wvWz

-wW

-WVVWw^—

&L

so that R2

cuts out as R! cuts in resistance thus
keeping the total resistance and hence

Green

the current flowing through the series
path constant.

of

Matching Impedances
of Loudspeaker Coils.

B.

Apparatus
at radio

measuring impedance
and audio frequencies.

for

On

July 29 the British Postmaster
average
General
the
stated
that
weekly number of wireless telephone
calls to or from Australia since the
opening of the service about twelve
weeks ago was 47. The number fluctuated considerably from week to
week, but the general level of traffic
was considered satisfactory for a new
service.

:

;;
:
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leader (14 feet in length) the first section of which (2 feet) is opaque followed by a frame in which the word
"start" is printed in black letters on

a white background. Footage indicator numbers on the synchronizing be-

Standard

gin three feet from the first frame
of the picture and are numbered three
to eleven.

The ending of the reel will consist
of 6 feet of opaque runout trailer, 4
feet of identification trailer and 4
to 6 feet of protective leader.
Four types of prints are defined in

Release

the standard nomenclature, as follows
Sound print, film A print with a
photographic sound record integral
with the print.
Sound print, disc A print with a

—

—

Prints

A

FORM

sound record.
Sound print, film and disc A print
with a photographic sound record integral with the print and a corresponding disc sound record, either of which
may be used.
Silent print A print
without a
sound record.
The committee of experts which
worked out specifications for the
standard consists of Sidney Burton,
representing the projectionists; N. H.
Brower, representing the exchanges
disc

—

—

standard release
print, which is expected to result in uniform projection in
of

the features of the new standard.
In bringing about a uniform method
of changeover, one of the most irksome problems in projection should
be solved.
At the present time the
individual projectionist puts on his

motion-picture theatres and to
eliminate mutilation and waste of film,
was announced on October 9, by representatives of the Academy of Motion
own changeover marks.
These acA. J. Guerin, laboratory' representaPicture Arts and Sciences, through
cumulate and give rise to a constant
tives I. James Wilkinson, film editor
the Motion Picture Producers and
demand for replacement by exchanges.
Gerald F. Raekett, former manager of
Distributors of America, Inc. The enThe new changeover signals consist
the Technical Bureau Sidney J. Twindorsement of the standard this week
of circular opaque marks with transing,
another representative of the
by the Projection Advisory Council,
parent outline printed from the negalaboratories served as chairman.
national representative body of protive.
Each signal is four frames in
Leaders among the projectionists
jectionists, completes the efforts made
length and is placed in the upper
who have been active in the progress
during the past six months
of the standard are George
by the Academy of Motion
Edwards, international
Picture Arts and Sciences
president of the American
Necessity for Projectionists Placing Their
to bring into co-operation
Projection
Society,
Thad
every technical branch of
Barrows, P. A. McGuire,
on Film
the industry on behalf of
Jesse Hopkins, Harry Rubin,
the standard,
which has
Lester Isaacs, Charles EicReplaced
by
Practice
been adopted by the major
horn, R. H. McCullough and
producing and distributing
LeRoy Cox, executives and
companies. The new standleaders of the Projection
ard went into effect on November 1.
At
right-hand corner of the frame.
Advisory Council.
The standard was worked out by a
the first signal, known as the motor
A
sub-committee of experts under supercue, the projectionist starts the motor
USE OF RESISTORS IN ATTENUvision of The Academy Producersof the incoming machine; at the secATION DEVICES
Technicians'
Committee,
ond signal, known as the changeover
of
which
Irving G. Thalberg is chairman, and
cue, the change over is accomplished.
or "pads" as they
involved survey, analysis, and correare sometimes called, are emThe time between the two signals is
ployed for the purpose of introducing
lation of practices and opinion of
eight seconds or twelve feet of film.
technicians in the studios, laboratories
into the amplifying system a definite
This allows the incoming machine to
and theatres throughout the country,
amount of loss. Such devices consist
pick up to normal speed and reach the
essentially of a network of series and
production of test reels, and expericontinuation of the picture in time to
mentation with various methods.
shunt resistors whose values determine
accomplish the changeover smoothly.
Salient features of the new standard
the amount of loss introduced.
AcAfter the projectionist has deterare as follows
mined the time of pickup of his
curacy of the resistor units is absolutely essential if the calibration of
1. Standard
nomenclature for difmachine he will know how many feet
ferent types of prints as well as for
the attenuator is to be reliable, and
of film his incoming machine requires
the units comprising each reel.
permanence of value of these resistors
while the final twelve feet is being run
2. Standard inscription for identifiout on the outgoing machine.
He is essential if the attenuator is to
cation.
maintain this calibration. Since these
identifies this footage with a number
3. Standard synchronizing marks.
attenuation devices are employed in
on the synchronizing
and
leader
audio frequency work, the calibra4. Standard method for changeover
threads up accordingly.
from reel to reel.
tion must be accurate over wide bands
In addition to the changeover system,
During the next three weeks an adTherefore, the reof frequencies.
the standard specifications cover the
vance educational program will be
sistors must be free of inductance and
leaders both at the beginning and end
conducted to pave the way for the
capacity effects.
of the picture.
At the beginning the
standard.
leader consists of three parts
proConfronted with such rigid specifiIt is hoped to reach every
theatre, exchange, and studio in the
cations, the engineers of the Intertective leader (4 to 6 feet), indentificacountry acquainting theatre and exnational Resistance Company set to
tion leader (4 feet), containing the
change managers, projectionists, film
part number and picture title.
work some time ago developing special
editors and laboratory executives with
This is followed by a synchronizing
units to meet the requirements.
;

;

Own Change Over Marks
Uniform

ATTENUATORS

:

—

—

:
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Condenser

System
for

Lens arrangement for new condenser
system.

Wide Film
By Eugene H. Rooney

THE

recent success of wide film

adoption by
the motion picture industry now
brings to light a most perplexConsidering the new
ing problem.
standards of screen size and the change
in film aperture to 1 :2, it is more difficult to obtain a brilliant and uniform
screen illumination free from chromatic aberration and ghosts.
Until last year the condenser system
available consisted of a pair of piano
convex lenses of different diameters

and

and focal

its

probable

lengths.

The most

light

thereby obtained on the screen with
the use of one of the best high intensity arc lamps amounted to about
5,500 lumens.
It is a known fact that a parallel
beam of light overcomes distance more
This thought caused the
efficiently.
Since
use of parabolic condensers.
the film window is rectangular, the

window was finally developed by
means of grinding a horizontal curve
on one side of a condenser, thereby
broadening the beam of light in one
direction.
Steps were also taken to
increase the amount of light emanating from the arc, in other words, the
collecting angle

was

enlarged.

After the above tests and extensive
research work in conjunction with
both foreign and domestic optical firms,
the Fish-Schurman Corporation of
New York finally presented a special
condenser system for wide film projection.

one

This system consists of

5%" diameter Grand

Special

A

cylindrical, spherical, bi-convex

and
one 6"

—they

(Concluded from page 12)

diameter Grand Special B
parabolic, convex-concave.

tried, rather unsuccessfully

just won't stay

where they're

Playing with fire is dangerous,
and playing with a couple or three
hundred thousand volts that don't
behave isn't any fun either. Besides,
when the volts don't behave, you
don't get any X-ray pictures.
So
almost everyone has been staying
pretty well within 200,000 volts as the
upper limit.
put.

are measured in millionths of inches.
not just use any wavelengths
For just one
that come in handy?
reason: X-rays are used to penetrate
opaque objects and the penetration
wavelength the
the
depends
on
shorter we can make that wavelength,
the more penetrating is the X-ray. So
the way to get more penetrating that
is, shorter length
X-rays, is to use
And
higher voltage on the tube.
you'll find tubes today being operated
at 30, 40, 60, or 100,000 volts, and

Why

—

—

A

have been

ULTRA VISION

—

projection of a round spot means a
waste of light.
full spot covering
all four corners of the rectangular

—

running on up to 200,000. Not many
tubes use much higher voltages than
200,000, for a very excellent reason.
Voltages much higher than 200,000

And
this

that brings me to the point of
Tonight, out in Indiana,

story.

a quiet, unassuming scientist is talking to a group of men and women
to people whose lives are devoted to
making X-ray pictures and to using
X-ray apparatus. The man is "William
David Coolidge, acting director of the
Research Laboratory the talk he is
;

It is

made

of genuine optical glass

and the amount of light is increased
to about 10,000 lumens to 15,000 lumens
compared with the 5,500 lumens for
the old system.

Considering

the

extreme

heat to
subjected, it is
essential that it be made of special
heat-resisting glass like IGNAL, which

which a condenser

is

and represents the best
type of genuine optical glass.
defies the heat

The arrangement of the S.O.G. Condenser System, as seen in the illustration, is carried through as follows:
Grand Special A is placed with its
cylindrical curve about Sy2 " from the
arc, its two marked lines in a horizontal position.
Grand Special B is
placed with its concave side as close
as possible to the spherical convex side
of Grand Special A, without, however,
touching it.

giving is officially known as the Caldwell lecture an address given once a
year in memory of Major Eugene
Wilson Caldwell, who died in 1918 of
injuries received in his efforts to make
X-rays still more useful to mankind.

—

American X-ray tubes

—

those tubes
contain a heated tungsten filament are known the world over as
Coolidge tubes. For many years, Dr.
Coolidge has been studying, designing,
that

—

and experimenting with X-ray tubes,
and their first cousins, cathode-ray
tubes. He is going to tell the members
of the American Roentgen Ray Society
of the successful design and operation
of 500,000-volt X-ray tubes— tubes to
be operated at half a million volts
at a voltage rating which is more than
twice that of previous Coolidge tubes.

Page 20

Projection Engineering, November, 1930

curate

speed

—

adjustment

and

Photoelectric Cells,

move something continuously goes
back about 100 years to two menone an Englishman named Faraday,
and the other an American, Joseph
Henry, who for some years was a
school teacher in Albany. To Faraday
ity

Scanning Discs,

Tiny Motors and

and Henry we owe the discovery

Tube Current

Meters,

The Tube

Tools For Research

Schenectady several weeks ago,
remarkable public
of television. A com-

By

there was a
INdemonstration

plete vaudeville

two miles away from the theatre, and
yet the audience saiv and heard them

The performance was staged
once, but several times, and

not just
on regular theatre schedule.
Thousands of people went to see the demonstration and came away convinced
that television is really possible. Furthermore, they came away talking
about scanning discs, photoelectric
tubes, and glow lamps, but everyone
seems to have completely overlooked
one of the elements that made the
demonstration possible.

Of course, we must have photoelectric tubes.

These

electric eyes are able

much more rapidly than human
That means that if we desire to
broadcast the picture of a man, we do
not have to send the whole thing at
once. We can chop up the picture into
a lot of little parts and let the phototo see
eyes.

tube "see" each

part separately.
That makes it much easier to send pictures by radio, and on the receiving
end you fit it so that each little piece
of the total picture is fitted into its
proper place something like fitting
tiles into designs on the bathroom floor.
The scanning disc is the device that
chops the original picture into pieces
and a similar disc in the receiving
set puts the pieces together again.
little

—

It's a good idea, this sending pictures
piecemeal, but when it was first tried,

didn't work so
members the story
it

—All

well.

of

Everyone

re-

Humpty-Dumpty

the King's horses, to say nothall the King's men couldn't put
Humpty together again. It was much
the same way with those first television pictures. The receiving apparatus
got all the little pieces of the original
picture, but it had a great deal of
trouble putting them together again
in the right order.
Today the job is
done, and done well, by a tiny fractional horsepower electric motor.

ing of

*

Manning*

program was sent

General Electric Company

—

brand-new

—

tool
or tube has just
been developed in the laboratories at
Schenectady.
It may be difficult to
see the connection between this new
vacuum tube and the fractional horsepower motor. But, vacuum tubes have
helped us to do so many new things,
it won't be long before they are serving every branch of engineering. Just
to illustrate
electric motors have a
lot of iron in their make-up.
Magnetism is somewhat of a puzzling business scientists since the time of Faraday and Henry have known how to
make use of magnetism in building
:

"through the ether," the actors were

perfectly.

E. L.

of the

principle.

A

New

speed

control is a most important element
of the assembly.
These small motors do their work
so quietly, so reliably, that they are
often overlooked.
The original idea of making electric-

Talking Pictures
Let's leave television for the

moment

and say a word about the talking moving picture. In general, there are two
ways of making a moving picture
"talk."
One way is to make a phonograph record at the same time the camera is taking the picture, and then play
the record while the picture is being
shown. That doesn't sound like a hard
thing to do the difficult part is to keep
the sound record in step with the picture "synchronize" sound and scene.
The word "synchronize" is made up of
a couple of Greek words meaning
"time" and "together" and for quite
a while, the business of exactly synchronizing the voice and the picture
was all Greek to the people who tried
it.
And it isn't as easy as it sounds.
Here's an experiment that will show
one reason why it isn't easy.

—

—

—

Step out on the front lawn some day
and draw two circles.
Suppose you
fastened one end of a five-foot string
to a stake and then, holding the string
tight, walked all around the stake.
Then replace the five foot string by
one ten feet long, and walk around
again. In the second case, one would
have twice as far to walk so that, if
one were going to get around both circles in the same length of time, he
would have to walk twice as fast in

—

the second case.
That's just one of the problems the
needle that makes or reproduces the
talking moving picture has to solve.

The

film is running through the camline, and at a uniform speed. But the needle has to cut
a spiral groove in a soft wax disc, and

era in a straight

time around the distance it
travels is a little bit more, or a little
bit
less
depending, of course, on
whether the needle starts at the inside
and works outward, or starts at the
outside and works inward.
Here
again the tiny motor the little fellow
whose ability to do work is rated only
in fractions of
a horsepower, but
whose other abilities make possible ac-

each

—

—

—

motors, transformers, and other electrical gadgets

about

why

when

it is

—but no one knows much

the iron behaves as it does
magnetized. When vacuum

tubes were perfected, it became possible to measure, accurately, smaller
and smaller electrical quantities, so
now there are scientists using vacuum
tube devices to penetrate still further
Such
into the mysteries of magnets.
information, once obtained, has a direct application to electric motors.
But to return to this new tube. Because vacuum tubes are able to sense
small
extremely
presence
of
the
amounts of energy, and then make this
tiny incoming energy control a much
larger amount, they have been used
detect small quantities
to measure
The ammeter on
of electric current.
the dashboard of an automobile is a
current-detecting, current measuiring
Such an ammeter will do a
device.
satisfactory job of indicating the current flowing through the battery of the
car, but it wouldn't do so well if asked
to measure, accurately, the current
through an x-ray tube, which is a
thousand times smaller. The point is
the yardstick, the measuring instrument, whatever it is, must be properly
related to the thing being measured.
A yardstick would do well enough to
measure the size of the plot of ground
a house occupies, but it wouldn't do at
all to measure the thickness of a sheet
of paper.
Vacuum tubes that is, ordinary
ones are very effective tools in measuring small currents. But even they

—

—

have

their

—

—

limitations.

Astronomers

are people who try to make physics
laboratories out of far-distant stars, by
measuring the minute quantities of
heat and light such stars send to our
Even vacuum tubes haven't
earth.
been too successful in giving astron(Continucd on page 24)

:
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Audio- Frequency
Regeneration
By G.

F.

Lampkin

REGENERATION

has long been
practice in radio-frequency circles. The regenerative detector was once the
basis
of the broadcast receiver, and
now occupies nearly the same place in
short-wave
receivers.
By careful
manipulation and attention to tuning,
phenomenal amplification can be obtained by the feedback action, and the
economy in tubes and apparatus resulting therefrom is most attractive.

common

When regeneration is applied to
audio-frequency practice certain differences become apparent. The operator
of an audio-frequency amplifier does
not sit with his hands on controls that

.006 MFD.

Regeneration

Audio Frequencies

at

Uniform

ticable,

Also

Possible;

Increase

Permits

I

paragraphs are taken almost verbatim
from Van der Bijl's analysis.
"It will be evident that in any

Frequencies

that portion. This increases the power
output and also the portion fed back to
the input, and so the original input
power can be amplified to almost any
extent, depending on the portion fed
back and the limits of the tube char-

.006 MFD.

acteristic.

"Thus, suppose unit power be
appied to the input of an amplifying system whose normal amplification is
a-f old. The power in the output is then
a.
If a fraction, s, of the output be
fed back to the input, the returned
power is "as" and that remaining as

.05

MEG

I

El

Fig.

1.

Resist-

ance

-

coupled

;

amplifier

output

HI

allow him to keep the regeneration up
which reto the last possible degree
sults in an amplification something
Another point
less than phenomenal.
of difference is the frequency spectrum
over which regenerative action must be
had.
At radio-frequencies the feedback action must accrue on a single
frequency, or at the most on a relatively extremely narrow channel of
frequencies.
In audio-frequency regeneration the operation is required
over a frequency range of thirty to ten
thousand cycles, or something over

—

octaves.

quirement

When

this

latter

re-

audio-frequency
regeneration becomes usuable.
In Van der Bijl's book, the Thermionic Vacuum Tube, pubished ten
years ago, is described a feedback arrangement which is in turn credited to
R. V. L. Hartley. The following two
is satisfied

is

a

(1

—

s).

The

fraction, as,

amplified again into the output becomes a 2 s. Of this, a portion a"'s-s=
is again fed back to the input,
2
2
leaving a s aV=a s(l s) available in
the output.
The process is repeated
and we get in the output an amount
of power proportional to the sum of a
series of which the (n+l)thl term is
a(l s) a n s n
Thus if A is the total

aV

180 V

HZh

eight

Losses

Are Employed

VWVVV-i—\\
!

Avoiding

Where High

Occurring

Amplification

in

of

Prac-

Is

—

—

amplifying system the power developed
in the output, which is larger than
that in the input, can be greatly increased by feeding a small portion
back to the input, thus reamplifying

—

.

output power

A=a(l—s) (l+as+a s2 +aV+
2

+a n s n
If the

.

product "as"

is

less
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2.

300 OH MS
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curves with various values of
feedback impedance.
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gain at high
frequencies.
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the series

is

convergent,

its

sum

being

1
1

—as

,

so

that

power becomes

the

total

output

:

a(l— s)

A=

1

(2)

—as

This expression also gives the value
for total power amplification, since the
input power is unity. The quantity as
that is, the product of amplification
times the fractional feedback, must be
less than one.
As this quantity approaches one, the denominator of the
expression (2) approaches zero and
the amplification becomes large. If the
product "as" be equal to or larger
than unity, the series above becomes
divergent, which means that excessive

—

feedback is had with consequent singing or howling of the amplifier.

250

ance the .05-megohm resistor was used,
feeding into an 0.1-megohm coupling
resistor, which was returned through
the feedback impedance and plate battery to the ground. If the impedance
Z were put in series with the grid
leak, the feedback voltages would be
in parallel, rather than in series, with
the input. The input voltage Ei, and
the output /voltage E 2 were taken
where shown, and their ratio gave the
overall gain of the amplifier.
,

Two tubes are necessary to accomplish resistance-coupled regeneration
in this matter.
This is true because
the audio voltage out of a tube is 180°
reversed in phase from the input; and
if fed back it would have regenerative,
rather than the desired, action. The
second tube, then, again reverses phase
so that feedback from this tube to
the input of the initial tube has the
correct phasing; or, in a multi-stage
set-up, feedback must be to the input
of the first, the third, or so on, preceding tube.

In

200
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z
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1
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ID

(00
\

K 00 ~
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200

300

Fig.

2 are given

400

OHMS REGENERATION
Variation of regenerative
Fig. 4.
effect with variation of feedback
resistance.

the gain-fre-
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f
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a30
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o

"5
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o
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'
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o
c

•1
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Z.

The drop on Z

is

A

Western Electric 8A audio-frequency oscillator was used as a source.

240.

To

simulate

detector

output

imped-

.8

frequencies.

various values of pure resistance making up the feedback impedance. The
decrease in gain at the higher frequencies usual in this type of ampliThe regenerative
fier may be noted.
action at its best i. e., with 400 ohms
increases the response over five
times. At around 500 ohms the ampliHowever,
fier goes into oscillation.
when values lower than this are maintained the operation is perfectly stable.
The loss at the higher frequencies
is caused by the effective input capaci-

inductance of 4.2
millihenrys was added in the impedance Z, and the curves of Fig. 2 repeated.
Under the best condition an
average overall gain of 200 was obtained for the two resistance-coupled
tubes. If a four-fold-gain transformer
were placed at the input and the
.05-megohm simulating resistor removed, then the gain as conventionally
measured would be up around 1,000 or
However, the frequency char1,200.

—

The curves
this

is

of Fig. 3

true.

An

Fig. 6. Amplifier
circuit employed

to determ ne
characteristics
i

shown

in Fig. 7.

Secondary connections of sec-

ond transformer
are

F

—

reversed
P,
opposite

and G opposite
B.

ii

in-

cluded serially with the input to the

.7

ance will not only tend to line up the
phase relationship, but because the impedance increases with frequency will
tend to hold up the gain at the high

-71

impedance

.6

Fig. 5. Amplification under various
resistances, 0, 200, 400 ohms.

A

resistance-coupled audio-frequency
amplifier was set up as in Fig. 1 in
order to get some operating data on
regeneration.
Save
audio-frequency
for the feedback impedance Z it is a
resistance-capacity
straightforward
coupling hookup, with a 240 and 171
type tube, all-battery supply, and an
output filter. The latter separates out
the audio currents and feeds them back
to filament through the regenerative

.5

VOLTS INPUT

quency curves for the amplifier with

—

50

of the tubes.
These capacities
are in parallel with the coupling units,
and lower the resultant impedance as
the frequency increases. In addition,
the phase of the input voltage is
caused to rotate in passing through
the network, so that when part of the
output is fed back to the input it adds
vectorially,
rather than arithmatically.
This effect becomes worse as
the frequency increases.
It accounts
for the regenerative increase at 10,000
cycles of only 2, as compared with 5.4
at 100 cycles.
Such a condition creates further opportunity for regeneration to show its
worth. The phase of the output voltage relative to the input rotates due to
capacity circuit elements. An inductance included in the feedback impedties

»

200

lllllllf

180

-CO-

V.

show how well
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acteristic
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w

to

^

Gain curves.

would then become that of

The frequency charwith 400 ohms and 4.2 millihenrys feedback is practically ideal.
acteristic

television

could be
surpass.

an amplifier of

made which would

this sort

be hard to

By rearranging the data of Fig. 3
the curves of Fig. 4 may be obtained.
They show, for 100 and for 1,600
cycles how the regenerative effect
varies with the value of feedback resistance, while the inductance is left
constant at 4.2 millihenrys. The general form of the curve might be preThe
dicted from the relation (2).
fraction "s" in the formula is nearly
proportional to the value of feedback
resistance, for small values of the latThe rate of increase of amplificater.
tion increases rapidly as the resistance
Choosing the value of
is increased.
resistance requires striking a compromise between high gain and stability.
In this case the 400-ohm value
was about the practical limit.
The final check on the operation

of

It is just as possible to apply regen-

transformer-coupled
to the
eration
amplifier as it is to the resistancecoupled type. However, the results as
a rule are not so uniformly excellent.

The reason is one of phase relationships, in which the self, mutual, and
the

transvoltage

reactances of
current and
phases throughout the frequency band.
Fig. 6 shows the setup which was used
with transformer coupling to obtain
the curves of Fig. 7. The transformers
were General Radio type 285D, while
the regenerative impedances as depicted for each curve were inserted at
Z in the circuit. There was found no
shift

parallel combination of transformer
winding and impedance is determined
by the latter, and the transformer simply repeats this drop into the grid
circuit.
The input transformer in the
hookup was a UV-712, the tube a 201a,
and the regenerative transformer a
General Radio 285D with primary in the
plate circuit. A pair of Brandes headphones was used as load, so that real
operating conditions were imitated.
The amplifier might be applied to an
amateur receiver directly as shown.

Of the curves in Fig. 9 for this ampunder different feedback relations, the one shown for 510 ohms and
100 millihenrys

is

especially interestoutput for both

It gives excellent

ing.

the 120-cycle rectified a-c. notes and
the 1,000-cycle heterodynes on the d-c.
notes.

To sum

regeneration at audio
thoroughly practical.

up,

frequencies

is

80

60
510 + 100 MH.

40
30

regeneration.

distributed

If transformers are used, audio regeneration on a single tube can be accomplished,
since
the
transformer
windings can be reversed to give the
correct phase for feedback.
An output filter and regenerative impedance
can be used as in Figs. 1 or 6. Or another transformer may be connected
as in Fig. 8 to feed back to the grid
circuit.
Regulation of the feedback was
made by placing various impedances
Usually the d-c. resistance of
at Z.
the impedance is low, so that no great
loss in plate voltage is entailed. So
long as the absolute value of the impedance is low, the drop across the

lifier

the amplifier consisted in running the
input-output curves, in order to check
the stability at all input levels. The
output should of course be proportional to the input, up to the overload
The curves in Fig. 5 are for
point.
the amplification under conditions of
re0, 200, and 400 ohms regenerative
They indicate at once that
sistance.
the stability under maximum regeneration is satisfactory. The overload
point is approximately the same for
all three curves, pointing towards the
fact that its value is independent of

former

simple combination of resistance, capacity, or inductance, which would
raise and flatten the original curve
over the entire spectrum. It was possible, however, to raise the gain in one
region.
Therein lies the chief value
of regeneration in transformer-coupled
setup. It can be used to alter the frequency response characteristic to any
shape dictated by other parts of the
audio and reproducer network.
The
ratio of maximum response obtained
by regeneration to that obtained without was in this case again near 5.

in

,

the transformer.

For
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Fig. 9.

Curves showing effect

various feedback relations.

of

Fig. 8.

Transformer used
back to grid circuit.

to feed

Particularly
with resistance-coupled
setups does it give a considerable and
uniform increase in amplification, and
corrects the usual high-frequency loss.
In other amplifiers, for design, experimental, or production purposes, it may
be used to increase gain or to impart desired characteristics to the frequency response.
Before any data
are accepted as conclusive, however,
full account must be taken of all factors that will be present in the completed set factors such as eliminator
coupling and loudspeaker loading.

—

ELECTRODES FOR ELECTRON
TUBES

A

RECENT

Westinghouse patent dea process for producing

scribes
electrodes for vacuum electric tubes
consisting in coating a metal having a
high melting point with a layer of another metal which can readily be car-

bonized without becoming brittle. The
core metal may be molybdenum, zirconium, tungsten, or tantalum, and
nickel or a nickel-chromium alloy suitable for use as the carbonizable metal.
The surface material, which may be
deposited by electrolysis or by spraying, is preferably oxidized prior to
undergoing the carbonizing treatment.
A patent issued to the British Thomson-Houston, Ltd., describes a cathode
of high emissivity, giving long life, produced by coating nickel with the carbonate of an alkaline earth metal and
heating the composite product in a protected atmosphere at a temperature
above 1050° C. This treatment gives
rise to the formation of a bright, shiny
surface composed of a material which
has a still higher emissivity than that
of the oxides of the alkaline metals.
A patent applied for by a German
manufacturing group describes the use
of nickel-platinum and other cathodes
for thermionic tubes coated with an
alkaline earth oxide by simultaneous
production, in the evacuated tube, of
oxygen and a vapor of the metal, so
that the two combine to form an oxide
layer on the basis metal of the cathode.
The composite cathode is subsequently
heated to a given temperature to produce satisfactory adhesion of the oxide
coating.

:

:

:

:

)

:
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E

Ii

Deriving
L

Ri

5

E

1

and

I3

2

2

E

1

= — = — = 0.1
R

Resistance

It

=L+L+ =
+ 0.5 + 0.1 = 0.8
IT

extremely interesting and very

instructive for the
ITent
with a mathematical

(3)

attempt to derive some of
the electrical formulae with which he
contact from other basic
formulae, such as the all-important
Ohm's Law E
I R.
It is plainly
the
series
resistance
evident how
formula can be derived from this
E IR equation but we will attempt
to show here how the formula for resistance in parallel can also be derived from it.
in

E

E

E

Ri

R

R

2

E

1

It

0.8

(4)

(5)

3

=1.25 ohms

By combining formulae
we get

E

E

Ri

R

(5)

and

(6)
(6),

—

E

R=

=

(7)

R3

2

;

and remembering that

in the illustration.

we

If

let

R

resistances be designated Ri,
2
R 3 the formula for calculating
resistance,

or Rt,
sistances in parallel is

Ri=-

the

R

re-

111

—+—+—
R

Rt

2

R

3

This doesn't much resemble Ohm's
Law, does it? However, we will try
to show that they are really brothers
under the skin.

Now, for convenience in

111

—+—+—

these

of

Rt =

1

and

,

total

E

is equal to
one volt in this case, .we derive the
shunt resistance formula for which we
were working

the three

figuring

we

Ri

2

R

E and we
;

We

separately.

3

densers connected in series is similar
to the shunt resistance formula, and it
might be interesting for the reader to
try to work out its derivation.
The
method of studying the simple problem
given in this paper should be of help
in the working out of other similar
problems.

will calcu-

have assigned the

R

We

E

equations

I

=—

E

and

R=—

R

are just

I

the two other forms of Ohm's Law.
The amount of current that would
flow through Ri, R 2 and R 3 at a potential

of one volt,

tively,

We
rents

Ii,

will

L and
now

we

will call, respec-

Is.

find

what

these cur-

would be

Three resistances

in

shunt with a

source of e.m.f.

Photoelectric Cells

ar-

bitrary resistance values of five, two,
and ten ohms respectively, to Ri,
2
and Ra.
must explain that the

(Concluded from page 20)
omers the accurate measurements they
would like to have.

The reason accurate determinations
couldn't be made is somewhat like that
connected with the paper and the
yardstick.
One can read a yardstick
pretty accurately down to eighths of

an

inch, but

when

it

comes

There may be

the Earth's surface left
to explore, but there still remains vast
unexplored areas in the realm of
science, and tools like this will inspire
the scientist to still greater effort.
little of

THE SOCIETY OF MOTION PICTURE ENGINEERS APPOINTS
SILVAN HARRIS AS

EDITOR-MANAGER
The

will give a value of one volt to the

voltage source,

very

(8)

The reader will find that with a
little work he can take other formulae
that he often uses and similarly trace
back their derivation from some simpler formulae.
The formula for con-

late the current flow in each resistance

—

measuring instrument.

E

—+—+—

This formula for resistances in parallel applies to a circuit such as shown

currents, and gradually, over a period
of a year or more, eliminated them
one by one. The result was a new
vacuum tube one called the F. P. 54
Pliotron by the engineers which will
measure currents of a hundredth of a
millionth of a billionth of an ampere.
It's difficult to picture numbers like
that.
Suppose we try to get it in more
familiar terms. The current that flows
through the filament of a 50-watt lamp
is about half an ampere.
Now suppose
that current, that half ampere, •represents the water that flows through the
Niagara River and down over the
Falls, every year then, this hundredth
of a millionth of a billionth of an ampere represents just two drops of
water, two drops a year, compared
with the enormous volume that, annually, tumbles over the Falls.
Here, indeed, is a tool the astronomer can use in his stellar experiments.
And not only the astronomer, but hundreds of scientists, working in many
different fields, will have their work
extended and made easier by this new
;

amperes

=—+—+—

Rt= — =

turn of

to

=

amperes

Therefore

electrical stud-

:

(2)

Is

By Charles Felstead

comes

amperes

10'

3

0.2

mind

(1

The total current flow in this case
of parallel resistances is equal to the
sum of the currents flowing in all of
these resistances, or,

Formula

is

amperes

—

= — = — =0.5
R

the Shunt

1

= — = — =0.2

to

Board of Governors of the
Society of Motion Picture Engineers
has announced the appointment of
Silvan

Harris

Harris
Editor-Manager.
as
has a background of many

years of technical editorial and scienwork and leaves a position with
the Fada Radio Corporation to accept
this new work.
Before joining Fada
he was managing-editor of "Radio
News" for two years and served for
several years as Director of Radio
Research and Design for the StewartWarner Speedometer Corporation.
He is a member of the Institute of
Radio Engineers, American Institute
of
Electrical
Engineers,
American
Physical Society, Optical Society of
tific

America and Radio Club of America,
and is a graduate in Electrical Engineering, University of Pennsylvania.
Mr. Harris' chief duties will be to
edit the monthly Journal published by
the Society and carry on the routine
work of the offices of the secretary and
treasurer.

measur-

ing thickness of paper, which may be
5 or 10 thousandths of an inch, the
yardstick fails.
In ordinary vacuum
tubes, stray currents are always present in what the engineer would call the
"grid circuit of the tube." These stray
currents are very small. They interfere in no way with the usual operation of the tubes, but such currents
are large in comparison with the ones
astronomers have to work with.
So, laboratory scientists set out to
find the causes of these undesired grid

S.

M.

P. E.

ESTABLISHES

HEADQUARTERS
The

of
Motion Picture
leased Room 701 in
the building at 33 West 42nd Street
for its New York headquarters.

Society

Engineers

has

Headquarters will be in charge of
Silvan Harris who has just been appointed Editor-Manager by the Board
of Governors of the Society.
The offices will be opened not later
than December 1.
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BLUE SEAL HEAT RESISTING IMPROVED FILM TRAPS
FOR SIMPLEX PROJECTORS
MADE OF AN IRON ALLOY
Guaranteed not to Warp under the intense

heat of the Arc Spot. A necessity for the
Perfect Projection of "Sound" Pictures

B-16 Film Traps with Sliding
Double Round Corner Apertures, one Aperture for Disc
and Silent Film and one cut
Proportional for Movietone
Film to be used with our
Adaptors
$30.00
B-17 Sliding Double Aperture
6.00
Plate
B-24 Film Trap with individual
mats for silent, movietone
and magnascope effect. Traps
30.00
complete with all mats
B-20 Master Plate to hold mats
stationary

1

B-21 Standard Aperture with
Square Corners
B-22 Proportional Movietone
Aperture with Square Cor-

50

1.50

1.50

ners

B-23

.

Blank

(CAN BE
SIZE APER-

Mat

CUT ANY

TURE)

1.50

Manufactured by

BLUE SEAL PRODUCTS CO., Inc., BROOKLYN, N.
260 WYCKOFF ST.

Y.

Manufacturers of Motion Picture Accessories Since 1913

"BESCO RHEOSTATS"
For Control of Arc Lamps
In Motion Picture Booths.

MADE TO COMPLY WITH
BEST ELECTRICAL STANDARDS
"BESCO"

Rheostats Deliver The Set Amperage

Hot or Cold.

Long Life, Perfect Service Demonstrated by
Over 5000 Now in Use.
SEE YOTJK NEAREST DEALER OR WRITE FOR LITERATURE

CHAS. BESELER CO.
131 East 23rd

Street,

New York

City,

N. Y.
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New

Developments
and
of the Industry

News
ELLIS

DEMOUNTABLE MICROPHONES

ohms.
ing

This invention is the latest achievement of the enThis degineers of the Ellis Electrical Laboratory.
mountable feature is obtainable in the standard models of the Ellis Models No. 29N and 30N.
The Ellis demountable microphone was designed tor
convenience and safety
safety from theft and from
exposure to the elements.
These purposes are attained
by making the microphone unit easily and quickly removable or "demountable" from the supporting fix-

and

The

easily replaceable.
value of the improvement

in

the

the

inductance,

of

effect

accord-

Ohm's Law under a short-circuit across 110
55 amperes would flow through the meter (as

long as it lasted) assuming that the source of supply
could deliver that much current.
It would nevertheless, take this surge of current some small time
(a
very small fraction of a second) to build up a magnetic field and start the armature moving, slam the
needle and burn out the springs and windings.
It is
within this small split fraction of a second that the
Little fuse does its work.
manufactured
Littlefuses
are
by the Littlefuse
Laboratories, 1772 Wilson Ave., Chicago.

—

tures

Neglecting

to

volts,

microphone

will be appreciated by those whose patience has
been taxed by the clumsy and burdensome task of re-

field

and auditoriums where Perfection Rheostats have been
installed.

Tins impressive
able.

You may

list of Perfection users is now availhave a copy for the asking.

RECORDED BROADCASTS
Hollywood continues to be the center for electrical
transcription activity

because of its strategic location

song and music circles.
So many song writers, big-timers in vaudeville, stage
and screen stars, to say nothing of broadcast personalties, are now around Los Angeles that the elec-

in talkie,

trical transcription business is flourishing.

RECTIFIERS

A new

Continental

of Rectifiers and current supply packs
released by the Forest Electric Company,
272 New Street, Newark, N. J.
The rectifier delivers full wave, fully filtered direct
current, humless and non-fluctuating, supplying current to the exciter lamp and tubes of the head
amplifier.
Forest Rectifiers will eliminate storage batteries
They are a
or can be substituted during recharging.
permanent emergency power supply and are manufactured in several types, operating on 110 or 220 volts

has

a-c,

series

been

for

with

use

sound

.-

The Capitol Motion Picture Supply Company
manufacturing the Triplex lens Turret designed for
The Triplex,
Movietone, Vitaphone and Magnascope.
mounted on the lens holder, revolves, bringing the
proper wide image lens directly in position with the
Stop positions assure centering of
correct aperture.
The Triplex turret is extremely steady and
the lens.
is furnished with a case enclosing the entire mechanism, yet allowing ample room for the projectionist to
make the changeover.
Further information and literature may be had by
writing to the Capitol Motion Picture Supply Co.,
is

Ave.,

New York

one

of
its

the
win-

from Hollywood.

A
AMPLIFIER ACCESSORIES

NEW LENS TURRET

630P Ninth

Corporation,

distribution to various radio stations all over the country the
serials will be heard by hundreds of thousands.
Continental now has contracts with 275 stations in
all parts of the United States, Canada, the Hawaiian
Islands. New Zealand and Australia and is negotiating
with the British Post Office System to supply stations in the British Isle with electrical transcriptions

apparatus.

A

Broadcasting

earliest groups in the field, has announced
ter catalogue of features and through their

Jenkins and Adair, Inc., Chicago, HI., manufacture
Type GL-35 gain control.
Many of these units have
been in service for two years and are giving entire
satisfaction.

A
NEW SYNCHRONOUS MOTORS
The Electric Specialty Company, Stamford. Conn.,
have a new type of a-c synchronous, commutator motor,
operating with unusually high efficiency, and power
factor, and low starting current.
The performance of the motor is in compliance

City.

A
RESISTORS AND VOLTAGE CONTROLS FOR POWER

SUPPLY REQUIREMENTS
Electrad

manufactures a

and voltage controls

individually.

The

1079

American
describes

Transformer
these

units

in

Company

bulletin

No.

detail.

LITTLE FUSES
In

the protection of delicate electrical equipment
essential that the fuse be very sensitive or
quick-acting.
It must "blow" or burn out, before
a heavy surge of current, due to a short-circuit or
overload, has had time to burn out delicate wires,
damage an instrument needle by slamming, or create
other damage.
To take a simple Illustration:
Suppose a milliammeter has a resistance of 2
it

is

radio

of

resistors

and power supply

—

EXHIBITORS' PROBLEMS
on the part of the reproducer equipto place the responsibility of making
their product perform correctly, upon the exhibitor's
shoulders.
He (the exhibitor) is fitted for this task
by neither technical training, environment nor inclination and is therefore subjected to a legion of high
It

is

unfair

ment builders

•

AmerTran power amplifiers (type PA, series 80)
exhibited by the American Transformer Company, 178
Emmet Street, Newark, N. J., operate directly from
standard 115-volt, 50/60-cycle lighting circuits and
have been designed to provide an economical means
of obtaining high-quality
reproduction of sound in
large volumes.
Although the larger sizes have sufficient power to flood a large auditorium with music
or speech, models are also available for home use
and smaller installations.
These new amplifiers are mounted on a rugged
metal chassis with all parts and wiring completely
enclosed.
Mounting holes are placed in flanges at
the ends of the chassis to permit installation on
standard 19 inch racks or in any other desired location.
Controls are provided for adjusting the bias
applied to the power tubes and for compensating line
voltage variations.
In addition, jacks are available
for measuring the plate current of each power tube

complete line

all

requirements, including television.
Intelligently standardized production and mass purchasing of raw materials effect large savings in Elecsavings which are
trad's original manufacturing costs
passed on to the user in Electrad's moderate prices
for exceptionally high grade products.

moving a microphone, locating a screw driver to disconnect and reconnect the wires, unlacing and relacing a tight set of springs, and being careful to avoid
mistakes in reconnecting the cable.
There are many cases where it proves to advantage
to use the very sensitive Model 29N for the speaking
voice and then change to the Model 30N for music.
This is an easy matter with the Ellis demountable
and is especially important in the production of talking films, both in the studio and in the field.

AMERTRAN SERIES SO AMPLIFIERS

for

•

pressure artists who have everything imaginable by
He is
the way of acoustical "cure-alls" to sell him.
confronted with "padding" and plaster for his walls
carseating,
types
of
wires,
new
ceilings,
echo
and
pets, draperies and whatnot, all of which run into an
staggers
him.
fairly
aggregate sum that
Does the exhibitor—who is supposed to be a smart
ever stop to consider that his faithful
business man
old pipe organ never cried for acoustical treatment?
He does not! Smart fellows, these organ builders and
Contrary to
Yes, indeed!
their installation men.
popular belief, organs were never custom built. However, their component parts were placed and installed
in such a manner so that the completed unit would
give the best possible performance under all condiThat is what must be done with present-day
tions.

—

reproducer equipment installations.
Unfortunately, due to the electrodynamic intricacies
of this modern equipment, mechanical, electrical and
absorption engineers are unable to adequately cope
with the exhibitor's problems and it therefore reSuch an ormains for specialists to be called in.
A folder describganization has now made its debut.
ing this new and unique engineering service has been
prepared and will be mailed to interested exhibitors
who will address the firm of Kendell & Dasseville,
Inc.,

67 West 44th Street, New York

City.

A
RHEOSTATS
Hoffmann & Soons contracting electrical engineers
who manufacture Perfection Rheostats have compiled
a flier of theatres, recording and research laboratories

the recommendations of the joint committee on
fractional h.p. motors.
The motors are made in
sizes of from
to 3 h.p.
The saving in power in one year, resulting from the
use of these motors, as compared with the old type

with

%

induction synchronous motor, may more than
pensate for the initial cost of the motor.

com-

REFLECTOR LAMP HOUSE
Mr. Frank H. Bliss, office manager and engineer of
Kliegl Bros., stage and light effects manufacturers, announces that within a short time important developments concerning an improved reflector lamphouse will
be made.
Kliegl Bros, have a complete line of spot,
flood, reflector and arc lamps for sound picture recording. Color and scenic effect lighting apparatus of latest designs together with dimmer banks are fully described in the newest catalogue.
Write to Kliegl
Bros., 321 W. 50th Street, New York City.

A GUIDE TO HOME RADIOVISION
The remarkable progress scored during the past few
months in practical home radiovision, is summed up
in an attractive folder just issued by the Jenkins
Television Corporation, 370 Claremont Avenue, Jersey
City, N. J.
Two models of living room radiovisors in
attractive cabinets, two special forms of radiovision
receivers for use with self-synchronizing and power
line synchronizing radiovisors, the stripped or laboratory form of radiovisor, the radiovisor kit for home
assembly, the self-synchronizing motor attachment,
photoelectric cells and television lamp are described
in this unusual folder, which will be sent to anyone

on request.

'
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Good Projection Requires
Good Rectification

The Most Famous

PROJECTION BOOKS

£

i

World

the

In

KH.PUCXiARpSON'S'

I

EH

P^^CSTDN

m\

Wfl *Mnr„^

semi

I

I

9% /$£** -

"7/

^mm

M. P. 25-25

Good

Means

Rectification

5th
Edition

FOREST RECTIFIERS

HANDBOOK OF PROJECTION
By

THIS
unit

Forest Rectifier meets the demand for a single
to supply direct current for two projectors, and
will furnish 15 to 25 amperes to either projector con-

tinuously.

from pulsations,
will produce a better light than other current supply
devices. The only wearing parts are the bulbs, which will
last at least one thousand hours and usually much longer,
since only two bulbs are being used at a time (except
during change over), and the load is alternately carried
first by one set of two tubes, then the other two as the
projectors are alternately used.
It supplies a steady direct current, free

and

This Forest Rectifier embodies the use of four rectifier
tubes which are connected to supply current to two direct
current circuits independent of each other, thus preventing
loss of current at the first arc when the second arc is
struck.

Both arcs can be operated at the same time during the
change-over period and there will be no diminishing of the
light from one projector while lighting up the second.

Two Ammeters
show

are mounted on the unit, which will
amperage being used at either arc.

at a glance the

Links are provided for operating from 110-220 or 240
volts.

Rectifiers for all purposes
amps., 30, and

We

made

in

65 amps,

15 amp., 25-25

in 1910 Mr. Richardson wrote the first Handbook of
Projection. It was a sell out. Second, third and fourth
editions, each bigger and more successful have followed.
The present fifth edition in three separate volumes, illustrated above, is the culmination of years of intensive effort.

These are the books which are being used by projectionists and theatre managers all over the world to
secure improved results.
Richardson is no swivel chair author. He knows the

—

of the field meets the men on their own
ground. His books reflect a practical knowledge of just
what information is needed. Recently he completed a
17,000 mile trip through the U. S. and Canada in the

problems

interests of projection.

CONTENTS
Volumes

I

and

-

-

Sts.
-

devoted entirely to the general sub-

Send for

this finest

of projection libraries today.

USE COUPON TO ORDER

Forest Electric Corp.
NEWARK

II are

ject of projection and everything related to it. Volume III
deals exclusively with sound projection. All three volumes
are profusely illustrated and contain over 1,400 pages of
projection information written so you can understand
it
clearly.
Each volume contains Richardson's famous
question and answer index giving immediate access to
hundreds of different problems.

CHALMERS PUB.
516 Fifth Avenue,

Wilsey

Richardson

Back

sizes.

are specialists in our field. Send us your technical problems.
Literature on request.

New and

F. H.

N.

J.

CO.,

New

York, N. Y.

Enclosed find (check) (money order) for $10.25.
Richardson's 3 volume Handbook of Projection to

Send
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SUPER-DAVOHM
Wound Precision

Wire

AMERICAN

BUTTON

2

MICROPHONE

Resistors

For sound recording, studio,
public address system or sound

research. Uniform response
curve flat from 30 to 7000
cycles. No carbon hiss. Capacity 40 mills on each button.

mm
Type

BLT

Zyz

Wgt.

BWE

Type

List

$75.00

SPECIAL

lbs.

$2V- so

Super-Da,vohms are known and used in the entire world.
Instrument manufacturers have adopted the Super-Davohm
as an integral part of their assembled unit. Universities,
electrical, physical, instrument and radio research labora-

-4AAAAAAAAAAAAAAAAAAAAAAAAA*-

tories are using Super-Davohms as laboratory
because of their excellent characteristics.

<

standards

Full of
densers,

Television Amplifiers, Telephone Equipment,
Sound Picture Equipment, Fire Alarm Equipment, Voltmeter Multipliers, Resistance Amplifiers. Electrical Instruments, Laboratory
Standard Resistors, Attenuators and Fading Controls.

Recommended

WRITE FOR OUR NEW
BARGAIN CATALOGUE

for:

Real Low Prices on:
ConTransformers, Speakers, and

•4

Hundreds
Prices.

Replacement Parts.
of Items at Remarkably Low
Just Write for It Today

^YYVYYVYYYYYYYVYYYYVYYYYYV^

AMERICAN SALES
21-P

WARREN

CO.

NEW YORK

ST.

CITY

(ASIUAfciSlZE)

BASS

Send Us Your Resistor Specifications
Samples on Request

Issue

THE DAVEN COMPANY

FREE!

General Office and Factory

Summit

Street,

Newark,

New

The

Classic

BASS CAMERA CO.

Jersey

179 W. Madison

a

202 Ready

of Bargain Lists.
World's
largest stock of Motion Picture Cameras and accessories.
Professional and Amateur.
Save real
money.
Send for your copy. Free!

RESISTOR SPECIALISTS
158-160

BARGAINGRAM

modern book
on a modern
subject

Chicago,

St.

111.

For Powers, Simplex and
all

other projectors

equipped for
sound.

Photocells
and

their

Application
By
V. K. Zworykin
and
E. D. Wilson

&5vz>$.

Research Engineers,
Westinghouse
Research
Laboratories

Presents a comprehensive discussion of the theory of
radiation and the photoemissive effect, the methods of
preparing photocells, the various types of cells. The
latter half of the book is devoted to a modern treatment of the manifold applications of photocells their
use in sound movies, in facsimile transmission, in
television, and many others of the greatest importance.
The book is concluded with a glimpse into the future

—

of photocells, indicating the trend
advancement
of

ON APPROVAL COUPON
JOHN WILEY and SONS, INC.,
440 Fourth Ave.,

and

New York

Gentlemen: Kindly send me for free examination Zworykin' s "Photocells." I agree
to remit the price of the book ($2.50) within
ten days after its receipt or return it post-

209 pages

paid.

feme

improvement.

5% by

»Yz

Used by the
S.

Army Motion

Picture Service.

The Clayton Even Tension Take-up
assures absolute freedom from flutter. It takes up
any amount of film evenly. It will take up with
any size reel hubs. It prevents excessive wear on
the lower take-up sprocket and shaft. It stops the
opening of film splices and prevents excessive wear

on the

film.

Write for price and
further information.

Joseph Clayton

.

$2.50

Address
Position

PE

9430 Forty-Sixth Ave.
Elmhurst, L.

or Beference.

11-30

I

I.,

N. Y.

;
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AUTOMATIC
REFLECTOR
ARC LAMPS

Representing

by

Nationally

Known

Mfgrs. of

MELLAPHONE
Sound Systems.
Compact

Automatically

Silently,

the

F in est Sound
Head .... Made

Quickly Installed
Unsurpassed Tone
Flexible Operation

Producing Crisp,

You Should Know

White Light

More

About
Sound Head.

For Sale By

Write for

Independent Supply Dealers

This

full

Information.
Territory

for

Dealers

Ghe Strong Electric Corporation
2501 Lagrange

St.,

Toledo, Ohio

MELLAPHONE CORPORATION
ROCHESTER,

NEW YORK

JENKINS & ADAIR

"SAFETY MARGIN"

MIXING CONTROLS
TYPE GM-10 AND GM-2

SOUND
AMPLIFIER PARTS
CONDENSERS— RESISTORS
TRANSFORMERS— CHOKES
Polymet has especially designed a complete line
of sound equipment parts with ample safety facTheir use insures

tors.

your mixing system incorporates ordinary potentiometers
as mixing' controls you can materially improve the response
characteristic by using our GM-2 or GM-10 mixer units.
A three-channel system using GM-2 units has a maximum
variation in attenuation of less than 1 DB between 50 and
6000 cycles for any setting of the mixing controls.
If

Jenkins & Adair units are
as modified T-type pads.

compound wound and operated

Price (in U. S. A.) F. O. B., Chicago, $15.00. Mixing
transformers for matching any type of circuit also supplied.

Send for Bulletin 1-D and Supplement for

JENKINS

&

service

free-

inter-

ruptions.

Ask for new Bulletin AMP-1
which

lists

these parts and

also complete amplifiers
built

from them.

full description.

ADAIR, INC.

ENGINEERS
3333 Belmont Ave.
CHICAGO, U. S. A.
CABLE ADDRESS
JENKADAIR

dom from

TELEPHONES
KEYSTONE 2130
British Offices: 76 Old Hall St., Liverpool, England
40 Buckingham Gate, London, S. W. 1, England
French Office: 16 Rue de Chateaudun, Asnieres, Prance

Prompt parts

deliveries for
manufacturers and custom

builders ofsoundequipment.
Sound Equipment
Division

POLYMET
MFG.CORP.

839-A East 134th Street
New York City

POLYMET
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LOOK INTO THIS

THEATRE OWNERS!

15,000

New

Electrodynamic
Speaker Unit.

GRISWOLD
FILM
SPLICERS

Improve your sound
greatly,

and improve

your business.

are in constant use,
daily, in theatres

Cost very reasonable.

Write

our

for

free-

and technicians are invited
communicate with us.

Projectionists
Our speaker has a light metal diaphragm which is far superior to

proposition.

trial

other types

CLAIR

ST.

S.

ST.,

TOLEDO,

to

GRISWOLD MACHINE WORKS

VOICE-OF-THE-AIR CO.
502

and

laboratories throughout the world.

PORT JEFFERSON,

O.

The Standard

Film

L.

NEW YORK

I,

Splicer

for efficiency,

economy and durability

»

WIDE FILM PROJECTION
Requires

»

acclaimed tke

Best

who has

Everybody

beauty

exceptional

the

The
by

Electrical

Ellis

this type
all

seen

specifications

in

the

gladly

— AND

has acclaimed
Laboratory has

microphone

of

others

Microphones

Ellis

workmanship

of

Microphone

Ellis

the

last

years.

on

Parabolic cylindrical curves create more light and produce an oval spot

made

Catalog

with

sheets

O. G.

Also adaptable to Standard Film Projection with slight
changes

detailed

request.

SJ„

WEST MAUIiOM

has commented on the
everybody who has used
outstanding performance.

more improvements in
two years than have been made

ten

in

last

sent

of

it

ELLBS ELECTRICAL
337

GRAND SPECIAL
CONDENSER SYSTEM

S.

iti'Perfbrm.ciivce,

FISH-SCHURMAN CORPORATION

LABCCATCCy

C.rp.,

45 West 45th
New York

Chic.

ST.

ORDER

JFMW

IT

Hollywood, Cal.

The HEART of Your
Sound Equipment

NOW
.saiS^

6364 Santa Monica Blvd.

St.

<

"Best" Magazine
Light for Simplex

VISITRON

Only

Type "A"

New Compact
Light Weight
--

Photoelectric Cells

—

lower fader
HIGHER SENSITIVITY
settings
BETTER REPRODUCTION
LONGER LIFE
fewer replacements

—

Permits projectionist to see amount of film in upper magaReel can be obzine without opening magazine door,
served from either side of projector.
Complete with 4 ft. baby BX and lamp. Price $3.50

less servicing

—

—
— ECONOMY

LABORATORIES |NC

BEST DEVICES CO.

1802 Grace

2108 Payne Ave., Cleveland, O.

St.,

CHICAGO,

U.

S.

A.

INDEX TO ADVERTISERS
31
28

Ad. Auriema, Inc

American Sales Co
Amplion Corp. of America

3

Bass Camera Co

28
27
30
27

Beseler Co., Charles
Best Devices Co
Blue Seal Products Co., Inc

Cameron Publishing Co
Chalmers Pub. Co
Chicago Gear Works
Continental Theatre Accessories,

M

E

A

32
27
31
Inc.

Ellis Electrical

Laboratory

30

P

P
Fish-Schurman Corp
Forest Electric Corp

30
27

G
G-M

30

Laboratories, Inc

General Insulating

& Mfg.

Co.

Second Cover
General Radio Co
Griswold Machine Works

6

30

H
Hoffman-Soons

1
Int'l.

Resistance Co.

5

Co.,

The

Pacific Research Laboratories

Polymet Mfg. Corp

Racon Electrical

Co.,

Samson

Co

Inc.. Third Cover

S
Electric

Silman Distributing Co
Strong Electric Co., The

Jenkins

&

Adair, Inc.

29

Fourth Cover
31

29

U
Universal Microphone Co

31

Voice-of-the-Air Co.

30

W

Weber Machine Corp
28

31
29

R

5

D
Daven

29

Mellaphone Corp

Wiley

&

Sons, Inc., John

6
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THE ANSWER TO YOUR
SOUND PROBLEMS

X

HE

Group Subscription

Plan for Projecxion Engineering enables a group of

THE X-CELL

engineers, executives, projectionists or technicians to subscribe at one-half the yearly

(Transformers To Match)
Prices

And Data On

Request

PACIFIC RESEARCH LABORATORIES

rate.

1489 W. Washington

Los Angeles, Cal.

St.

The

regular individual rate
is $2.00 a year.
In groups of
4 or more the subscription
rate is $1.00 a year. (In foreign countries $2.00.)

The engineering

depart-

ments of hundreds of manufacturers and scores of the
M. P.M. O. U. locals in the
projection and allied industries have used this Group
Plan extensively, in renewing

subscriptions

their

w

E offer to maaafacturers interested in

EXPORT
the services of a dependable organization*
-well established in the entire foreign field

AD. AUMIEMA, Inc.
Manufacturers' Export Managers
116 Broad Street, New York, N. Y.

to

Projecxion Engineering.

SILMAN

Synchronous Disc

The only perfect Point
Eliminates

POINTS

Sound reproduction

for

No

surface scratch.
blurry, raspy tone.

Each subscriber should print
his name and address clearly
and

state

his

Clears voice articulation.
Let us prove it to you.
Send for FREE Samples.

SILMAN DISTRIBUTING COMPANY

...

Sound Equipment and Apparatus
620 Grant Street

Pittsburgh, Pa.

occupation

whether an executive, engineer, department head, contractor, installation man, pro-

MICROPHONES
All Kinds from $7.50 to $350.00
For Public Address, etc., list
$25
Standard Broadcast Model, list
$75
Condenser Models for Film and Record Work,
list

$300.00,

$350.00

and Floor Stands. Covers. Cords,
Kits and Parts.

Also Desk

jectionist or technician, etc.

UNIVERSAL MICROPHONE
Inglewood,
Dealers

Remember this Group
Plan when Your
Subscription Expires

in

New York— Howard

...

All
F.

«
Principal
.

The Paid

Liberty St.

Circulation Of

Bryan Davis Publishing Co., Inc.,
52 Vanderbilt Ave.,

Los Angeles

.

In

Over

GEARS
—
Stock

Delivery

Immediate

sprockets,
thrust bearings,
reducers,
complete line is
couplings, pulleys, etc
Can also quote on
carried in our Chicago stock.
special gears of any kind.
Send us your blue prints

Gears,

N. Y.

Chicago

Is

9,5 00

(Projection Engineering)

Y.,

LTD.

Export Rep.
Ad. Auriema,Ine.,116
Broad St.. N. Y. C.

Cities

Smith— 142

CO.,

Calif.

«-i-

.

-

This Issue

N.

etc.

EXPERT MICROPHONE REPAIRS

speed

A

1

flexible

Cleveland

and

inquiries.

Write for Catalog No. 60

CHICAGO
769-773

W.

GEAR

Jackson Blvd.,

WORKS
CHICAGO,

ILL.

—
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3,181 Pages of Text Matter.

1,200 Diagrams and Photographs.

MOTION PICTURE PROJECTION
By JAMES

INTRODUCTION BY
1,248 Pages

R.

S. L.

CAMERON
ROTHAFEL, "ROXY"

—500

Illustrations

Used Throughout the English Speaking World as

"THE STANDARD AUTHORITY"
PRICE SIX DOLLARS

AMERICAN CINEMATOGRAPHER

(Issue June.

1930):

ELECTRICAL RESEARCH
PRODUCTS:
with MOTION
TURE PROJECTION. We

"James

R. Cameron has given
industry another excellent

the

PIC-

"Pleased

SOUND PICTURES
AND TROUBLE SHOOTERS
MANUAL. This volume of 1200

shall

book in his

find

and over 500 diagrams
photographs is well worth
anyone's study who is interested
in sound, whether in the theater
studio.
or
Mr.
Cameron, as
usual, has gone about his task
in painstaking fashion and has
turned out a book that should
be in the library of everyone
connected with the technical side

DEPT. OF COMMERCE, Motion

pages

and

of

Picture
D. C:

Pictures

Shooters

Manual

J

-

«m MOTION

••'

,

JAHK

R.CAMERON

PICIDIttS

CAMERON &RIDER

A Real Book for the
Amateur Cinematogra-

Wm.
JAMESR.CAMIRO"

F

°URTH EDITION

I

book on the subject
or likely to be
for a
long time to

6f$

PRICE

7 SB

price3^

PRICE5$

gM^PUBLISHlNGCtt gMERONRJBUSIilNGg

fAliER0N PUgLISHlNG cO

.

c, ME

available),

"There was real need for such a
it has
been amply

"Written

by
is

experts,

clear

yet

„

lsHlNC

16

M/M

tha

By

CAMERON & RIDER

Introduction by William F. Canavan, President I.A.T.S.E.

"A most creditable accomplishment."

OVER

1,100

THE CAMERA

(Oct.,

"Crammed

of

R.C.A.

"

&

.

$1.00

full

1930):

useful

M.P.M.O.

—

PH0T0PH0NE:

a splendid comprehensive addition to the literature of a new
entertainment art."

PAGES, 500 DIAGRAMS, ETC.

Explains in Detail the Construction, Operation, and Care of Sound

Recording and Reproducing Equipment.

A

Complete Guide

for

Trouble

Shooting.

PRICE SEVEN-FIFTY

CAMERON'S ENCYCLOPEDIA
336

PAGES CRAMMED FULL OF MOTION PICTURE FACTS
WORDS, TERMS, PHASES, ETC., DEFINED

—OVER

2,000

PRICE THREE-FIFTY

Cameron Publishing Company,

Inc.,

infor-

mation, and at all times eliminating the distracting techniQue
which tend to frighten off the
beginner who wishes to get into
the subject gradually."

TROUBLE SHOOTERS MANUAL

and compre-

.

Cloth Bound. $1.50

ca

SOUND PICTURES

SCIENTIFIC AMERICAN:
work, and
met here."

treatment
hensive."

of

In Paper

PRICE

available

Owners
Cameras

and Projectors.

Price $5.00

best

Espe-

for the

cially

to Z.

"The

Written

pher

Illustrations.

now

MOVIE
CRAFT

CAMERON'S
ENCYCLOPEDIA
ON

AMERICAN PROJECTIONIST:

Cameron's

AMATEUR

emmn
SOUND

150
Covers
the Subject of "Talking Movies" from A

Trouble
a most exand of the

is

—

PICTURES

Introduction by
400 Pages
Fox.

and

previous publications it contains
vaulable information which will
be of great benefit to everyone
interested in Motion Pictures."

NOTIONPICTORE SOIINDPICTUISS

WITH
SOUND

Washington,

Section,

"Sound

cellent piece of work,
same high calibre of

motion pictures."

MOTION

useful in our work here."

it

Manhattan Beach, Brooklyn, N. Y.

!

Sound Supremacy
"Speaks for itself
That

is

why RACON PRODUCTS ARE LEADERS

1

Theatres, Amusement Parks, Convention Halls, Air Por
and Schools. ...
horn for every purpose.

A

BABY ELECTF
DYNAMIC

RACON'S LATEST TYPE
PORTABLE HORN
New
air

type

portable

column
Oval

number

horn

HORN

UNIT

3320A

length, slightly less than 7 feet.
27" x 35", depth 28"

bell

Can be separated

in two halves for portExcellent for speech as well as
music.

ability.

Portable Horn

Model 3320A

6%

weight

NEW RACON HORN 5325

horns and
units are covered
bj U. S. Patents

Racon

Nos.

1,507,7

Especially

1,501,032.
1,577,270,
73,217,
73,218.
,722,448,
,711,514.

Where

height 3".

lbs.

Output 12 watts,
consumption 1. AM'

Appealing

VOLTS.

There Is Very
Little Space Between the
Screen and Wall
Amplifies as perfectly as the
parent horn, No. 4320, on .both
speech and music

Patented non-vibratory, non-porous
material and construction, plus
light weight,
fect results

GIANT ELE

DYNAM
HORN U

which makes for perand maximum convenience

of
features
outstanding
products have made imitation and competition impossible.

These

RACON

Improve your Sound Equipment with RACON Speakers
and Watch Results

Weight 20
Air
feet.

Column
Depth
inches.

slightly less than 10
inches.
Bell 30x40

30

OVR LATEST CATALOG
IS YOURS UPON THE
ASKING

Specialists in Acoustic

FACTORIES: 18

to

24

CO., Inc

Chambers

WASHINGTON PLACE, NEW YORK

lbs

sumption apj
amp. at

Weight 30 pounds.

RACON ELECTRIC

O

Diamete

8

f'ZLFst

:

adds crowning touch to

a famous hospitality
012 Transformer

The
is

mountain grandeur, framed in sunset gold,
enhanced by Pam amplified music at the Flintridge
lure of

Biltmore Hotel, near Pasadena, California.
Wherever people gather

to

enjoy

fiers

or

its

primary may be reduced

to

petitions, or just the privacy of their

transformer

PAM installations add pleasand keep them in touch with the

ooms,
ire

vorld.
"iere

ih

are

many

installations

inity

and each

opportunities for
right

in

The secondary

500 ohms.

nature's beauties, sport's keen com-

may be

of this

varied in im-

pedance from 8 to 1000 ohms to
suit most any condition.
The 012
permits the use of two circuits of
unequal impedance to be operated
from the same PAM amplifier.

your

will bring other

A

new 16-page

chanical

ers.

istics,

012 Variable Impedance Output
sformer shown above has a
lary which matches the output
;dance of any of our PAM ampli-

and

bulletin giving meelectrical

representative

character-

installations

and many new PAM Amplifiers will
be sent upon receipt of 10 cents in
stamps

to

cover

postage.

When

writing ask for Bulletin No. PE5.
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