"CONTROLLED

SOUND"

FOR MODERN THEATRES

Over 30 performances have proven that
proper control of sound induces physiologi-
cal, physical and psychological effects—
hysteria, for instance, in 40 seconds! (Con-
trolled sound and 3-dimension movies would
go far toward producing highly dramatic

talkies.)

HAROLD BURRIS-MEYER
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TECHNIQUE has been devel-

oped for making seund in a

theatre as controllable and as

dramatieally useful as is its

light. Now, after 4 years work, and

after checking the technique in over 30

performances, we find that not yet has

there been a play which was not ren-

dered more effective through the dra-
matie wse of controlled sound.

By the “dramatic use of controlled
sound” we mean increasing the effec-
tiveness of the play: first, through the
control of the intensity of any sound
which may be used in the theatre; sec-
ond, through the control of pifch; third,
through the control of guality; fourth,
by controlling the apparent direction
from which the sound comes; and, fifth,
by controlling the form of sound, that
is, making it reverberant or non-rever-
berant as the play may demand.

It is axiomatic that in all cases the
quality of the sound used in the theatre

Fig. C, above. The pros-
cenium-arch  reproducers.

Fig. D, below. Speaker
staging for demonstrating
progressive sound.
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must be such that the audience shall
never be aware of the presence of
sound-reproducing apparatus.

Once this fundamental condition has
been realized in practice, it then be-
comes possible to induce physical, phy-
siological and psychological reactions;
for instance, hysteria can be induced in
a theatre audience in about 40 seconds!

The technique of “controlled sound,”
which has been developed along dra-
matic lines (as will be deseribed) in the
theatre at Stevens Institute of Tech-
nology, involves only apparatus which is
generally known to sound engineers. In
fact, “auditory perspective” (see “The
Third Dimension in Music,” Radio-
Craft, May 1934) is one of its most
useful features— (though, for theatri-
cal purposes the 3-channel system
demonstrated by the Bell Laboratories
is less useful than the mixing of out-
puts to 3 reproducers).

“Controlled sound,” which overcomes
many interpretive difficulties long con-
fronting the playwright and producer,
and which opens up a new field to es-
tablishing and controlling audience re-
action, constitutes a new tool for the
artists in the theatre.

Theatrical presentations appeal to
the audience through the senses of sight
and hearing. What the audience sees
is controlled by the lighting; what the
audience hears, heretofore has been
limited by age-old mediums—the human
voice, effect machines, and musical in-
struments. Now, by proper choice of
locations for suitable types of repro-
ducers, and by complete control of the
audio output, the audio appeal may be
made as flexible and complete as the
visual appeal.

EQUIPMENT REQUIRED

SEPTEMBER,

The reproducer system ordinarily
used in the Stevens theatre incorporates
3 pairs of speakers (high- and low-
frequency units—called, respectively,
“tweeters” and ‘“woofers”) on the
stage, b more speakers of various char-
acteristics built into the proscenium

(Continued on page 185)
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Pretentious set-up for controlled sound.

Three mute performers appear lost in thoughts while
the audience listens to those of the minister.

Fig. B, above

Professor Burris-Meyer at the controls of the monitor
control board in the Stevens Institute theatre.

Fig. 2, below
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(Continued from page 157)
arch, and still other speakers distributed about
the auditorium wherever they may be necessary.
Figure 1 shows one such set-up, requiring 16 re-
produecers, in “The Brainstorm® scene of “The
Adding Machine,” during presentation of “The
Sound Show." -

In Fig. A is illustrated an “alter ego™ set-up
—all the performers are mute—only the thoughts
of the minister are presumably heard issuing
from the sound system. Professor Burris-Meyer
is shown, in Fig. C, at the econtrols of the
monitor control board, and lending his voice
as the “thoughts.”

In Fig. C appear three of the five reproducers
that perch high overhead in the proscenium
arch. In Fig. D are shown three loudspeakers
arranged in & row: a voice picked up by a
single microphone is faded from one reproducer
to the other, creating the illusion that the per-
son stationery in front of the “mike" actually
is moving across the stage. (Tweeters are not
shown as they are not required in certain types
of progressive sound—the tramp of feet on a
dirt road, for instance; on cobble stones, how-
ever, tweeters would be needed.)

Two amplifiers are used and the source of
sound may be dise or film records of any type
of sound produced in front of microphones.
The most unique feature of the installation is
the mixing system which provides for mass
flexibility, that is, the use of either or both
amplifiers with any group of inputs and the
mixing of all outputs from either or both ampli-
fiers. (Figure E illustrates this equipment, in
the main control room above the stage, being
manipulated by one of the skilled operators—
a student at the college.)

The following description of how this equip-
ment was used in “The Sound Show,” a pres-
entation which was designed to illustrate the
flexibility and adaptability of controlled sound,
wives some idea of the technigue involved.

"THE SOUND SHOW"

S0 that the reader may gain a more realistic
mental picture of just how controlled sound fits
porfectly  into the manuseript of a play, the
following excerpts from the program of “The
Sound Show' are presented.

OVERTONES
1. Speech from an identifiable but invisible
source as applied to a play invelving the alter
(B4 9

HaMLET
Act 1—Scenes 4 and 5
2, Speech with unnatural, predetermined

piteh and quality, and a translucent source,
Tue AppING MACHINE

Scene 6—A Pleasant Place
3. The reproduction and control of orchestral
as applied to a scene requiring fidelity,
of veolume, and an invisible source of

music
range
sound.

Tue ONLY JEALOUSY OoF EMER
A Play for Dancers
4. Speech in perspective as applied to pan-
tomime.

THE ApmNG MACHINE
Scene 2—An Office

5. The audible but unspoken aside: mental
eonflict expressionistically interpreted in sound
and light.

The demonstration involved first the one-act
play, “Overtones,” by Alice Gerstenberg. This
play involved the “alter egos” (other personal-
ities) of two characters. The actress spoke the
lines of the visible personalities. The invisible
personalities were heard in the voice which was
common to both personalities from whatever
position the actress in question occupied but
without the necessity of her opening her mouth.
Absolute fidelity is required from this sort of
reproduction which also involves perspective,

The ghost in Hamlet has always had a voice
which sounded wery much like a live man’s
voice. Moreover if the ghost is actually played
by an actor the audience does not react to him
very well, sinece no actor satisfies the translucent
—has not the transparent or ethereal qual-
ity that supposedly characterizes disembodied
spirits. In the Stevens production of the two
seenes which involve the ghost, the ghost was
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Fig. F. An Assistant ''riding the gain.”

produced by projecting a motion picture on
gauze so that the resultant figure could move
about, could appear to walk through walls and
characters on the stage, and could be seen
through and moved through. Through ordinary
perspective the ghost was equipped with a voice
which ecame from any position the ghost might
oceupy or which moved as the pghost moved.
The wvoice itself was made to have an utterly
unearthly but perfectly understandable
which was not reminiscent of a radio or phono-
graph. This was accomplished by developing
a gpecial microphone technigue and microphone
designed for that specific purpose and by the
of filters to take out such frequencies as
were undesirable,

A technique similar to that employed in
“Overtones”™ was employed in a scene from
Elmer Rice’s “The Adding Machine” in which a
man went mad and the audience was enabled
to hear all of the racket which went on within
his brain. The noise was composed of symbolical
sounds generally accepted to indiecate incipient
mental derangement. As the insanity grew
more and more apparent the volume was in-
creased and the audicnee reaction was more ap-
parent than it is in conventional productions of
the same scene.

A dance pantomime was staged in which the
ilancers were supposed to ecarry long, and rather
involved speaking parts as they moved about
the stage.
carry a long speaking part and for that reason
they were furnished with voices in perspective
so that voices appeared to come from the
dancers no matter what positions on the stage
they occupied or how fast they moved. In this

use

case of course the voice could be suited to the

character which the dancer was supposed to
represent without the necessity of the dancer
having that kind of a voice at all.

A scene from “The Adding Machine” which
is accompanied by orchestral musiec has always
been hard to produce since the orchestra has a
tendeney to drown out the actors or make them
shout, and the scene is one which would be
utterly spoiled if the actors shouted. The de-
sired effect was seccured on the Stevens stage
by placing the orchestra in a room some dis-
tance from the stage, reproducing the music
and at the same time picking up all the speech
from the stage with other microphones, and
then reproducing the speech at the same time
the music was reproduced. The effect of this
system made it possible for the actors’ voices
to be heard over the music no matter how loud
the musie played. (A project is now afoot to
apply similar technique to opera.)

In the “office” scene from “The Adding Ma- |
chine,” the theatrical “aside’” was demonstrated
to be unnecessary. The characters, instead of
speaking their straight lines and then turning
from the audienee and delivering asides which
were not supposed to be heard by the other
actors on the stage, said only their straight
lines. The lines of the aside were heard in the
voices of the actors and apparently from the
position of the actors but the actors went about
their business and did not open their mouths.
The theatrieal aside has always been a clumsy
convention and it is now rendered unnecessary.

(Continued on page 186)
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ELECTRICAL MEASURING
AND RADIO
SERVICING INSTRUMENTS

MANY new developments are now pro-
gressing in the Triplett laboratories.
Triplett engineers are concentrating on
new ways and means to aid the service-
man in obtaining quicker solutions to his
testing problems.

The Triplett line includes:

VOLTMETERS

MILLIVOLTMETERS

AMMETERS

MILLIAMMETERS

MICROAMMETERS

POWER LEVEL INDICATORS

THERMO-COUPLE AMMETERS

OUTPUT METERS

A.C.-D.C. METERS

RELAYS

COMPLETE LINE OF
TESTING EQUIPMENT

Furnished in Ali Popular or Special

Models and Ranges

. ®
SEE YOUR JOBBER'S DISPLAY
REGULARLY
®

Write for Catalog
THE TRIPLETT ELECTRICAL
INSTRUMENT COMPANY
171 Main Street Bluffton, Ohio, U.S.A.

FANS.—32 Pages—
Two Colors=—Pro-
Susely Illustrated
This Book Will
Save You Money!
Packed between the
covers of thiz 32-page
book iz a tremendous
array of modern radio
equipment and other
electrical and  scien-
tific merchandise—the
very material for
which you have heen
looking—and at prices
nluch cannol possibly

DOERLE
SHO e RECEIVERS

ny lower.

R u]Jn u-ls and parts. low
public address
ipment available,

erys
A s T the Book! = b >
to mave money. You save by b ul the lowest possible
ancus. Why not start saving Don't delay!
Send posteard or |fllrr illmk by return mail

It's free!

RADIO TRADING CO.
97 Hudson St.,New York,N.Y,.

[mmlIADIO'I'EI.EVISION

‘elrl?lty—falhin Pi:t uren—in l.nl

I-NA‘I'IONAL SCHOOLS,
Dept.9-RC, 4000 So, Figueroa 5t., Los Angeles, Calif.
Please send me your Big F Beok on Television lking Pictures
Nadio and Electricity.  Also details of 1.
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"CONTROLLED SOUND"

(Continued from page 185)

TECHNICAL DETAILS

Figure 2 shows

Which

in block form the complete

set-up of the sound system for “Strange OF

| Women,” by Verdi, which demands that the THESE erns qc
audience feel a strong positive empathy to-

ward the protagonist. Specially-designed veloe- .

ity microphones were used. The microphones S e rv I ce M u n u u I s

are usually located in a “tent"” of heavy drapes
set up in the wings. Due to the
the loudspeakers, the directional
of the microphones were very useful.

The two 3-stage resistance-coupled pream-
plifiers form a single dnit and with their bat-
teries are completely enclosed in a very heavy
sheet-iron box. The mixing system provides for

nearness to
characteristies

do you need

to complete your files?

3 inputs and 2 amplifiers which may be used
together when desired. Also, on the same panel Perhaps you are missing some important ra-
iz the output mixing. By means of the com- dio data from your files—some information

plete panel it is possible to control the volume which vou might need to service or repair
alder model radios.

] . ‘ of each of the 3 inputs, the 2 amplifiers, any find this "(ione"—thzr‘irfl.'lﬁti'llg:]E%N‘gﬂtxctﬁ
077261' 9172 ! loudspeaker, and the system as a whole. Al OFFICIAL RADIO SERVICE MANUALS.
together, 11 attenuators are provided. (It may Order the copy you need—mail the coupon

be easily seen that a man skilled
is needed. See Fig. E.)

Two 2-speed turntables are provided. How-
ever, very great care is required in the selection
and use of records as, with a high-quality sys-
tem standard recordings show many defects,

(Credit is here given to Mr. Daniel F. Hoth
for his invaluable aid in preparing this article.
Photos are by Halbran.)

Although the technique so far developed for
the control of sound in the theatre is admittedly
erude, two points stand out quite definitely: |
first, it is evident that controlled sound is a
much more powerful means of creating audience |

below for convenience.

1934 OFFICIALRADIO
SERVICE MANUAL

Over 400 Pages. 9x12 Inches.
Over 2,000 Illustrations
Flexible, Looseleaf. Leatherette Cover.

List Price $3.50
1933 OFFICIALRADIO

in operating

Weather Forecaster
and Humidity Tester

“HYGROSCOPE"

The Ace of Weather Forecasters

When placed in a well-ventilated room or

;E”slhlém!:f;h 3,]:;1(;[25 2,:1{55‘(3598;)5 g?;ﬁ; reaction than many other devices which are SERVICE MANUAL
to twenty-four hours in advance. It '1Isn used in the thez\t_m: second, _lhe critical con- Over 700 Pages. 9x12 Inches.
accurately records outdoor humidity, sensus of leaders in the American theatre who Over 2,000 Illustrations.

when placed inside it gives the hutnldu} have attended demonstrations of controlled sound Flexible, Looseleaf. Leatherette Cover.

at the Stevens theatre is that its general adop-
|ti|}n is inevitable! |

SERVICING FORM

The illustration below shows a carefully pre-

within the house
The HYGROSCOPE is automatic, self-
adjustable, simple American-precision made.
It cannot get out of order at any time. The |
dial measures 234" is enclosed in a 6" |
hardwood case, with either walout or ma- |
attractive for desk [

or living room. |
|

|

|

|

or room.

List Price $5.00

1932 OFFICIALRADIO
SERVICE MANUAL

round

hogany finish. It is 3 . A P ORTL S
pared tag used as a record form by an alert
. . . Ive ' 5, @ “hes
service company in New York—this greatly ¢ “'6 \,L'I?ng [‘:Oeémjﬂ']qu.:gil?,::‘.thtb'
ilitates the maintenance of complete records, | Flexible, Looseleaf. Lenthereite Cover.
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FORECASTS WEATHER

List Price $5 -00
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N° 2001

near an open window. 650 Pages (Including Supplements),

9x12 Inches.
Over 1,500 Illustrations.

99 Hudson St. New York, N. Y.

GRENPARK COMPANY e-035
99 Hudson Street, New York, N. Y.

Enclosed you will find my remittance of ... for

which send me at once, POSTAGE PREPAID,
HYGROSCOPES at Two Dollars each.

0 Walnut Model [0 Mahogany Maodel
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Address
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{Send your runln ince in check or money order,
If your letter contains cash or unused T. 3. Postage
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ALL REPAIRS ARE C. 0. D.

CLAIM CHECK
Total Cost

R

Air-Way Radio Service
“AT ITS BEST”

We Are Thoroughly Equipped
To Repair Any Make Radio

South-West Cor. 167th St,

N¢ 2001

1211 Jerome Ave.

Phone TOpping £ -6400

Please Say That You Saw It in Rap1o-CrarT

INNER DIAL SHOWS THE NEME oo o Flexible, Looseleaf. Leatherette Cover,
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HUMIDITY CONTENT Add List P 4.50
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