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ONE OF THE FIRST “COMPLETE” BROADC.ASTS

A hoxing bout presented before the electric eyes of the new
combination transmitter deweloped by Columbia engineers

By Samuel Kaufman

mitting moving images and synchronized sound over a

single station and on a single channel, by the Colum-

bia Broadcasting System, is appropriately timed for
the first anniversary of the network’s entrance into the tele-
vision field.

In addition to representing an important advancement in
sight-and-sound transmission methods, the CBS system called
for a new system of reception. Network engineers offered the
public a plan shereby a single television receiver, with certain
economical modifications, could be made to successfully receive
both the picture and the synchronized sound. This plan was
limited only to certain television receivers yielding a high
enough frequency response to adequately reproduce the sound
portion of the programs.

In the Summer of 1931, the Columbia System

’] N HE inauguration, recently, of a new method of trans-

stirred up considerable interest in the field of tele- COMPLEX
vision by launching a “sight” transmitter, W2XARE, WAVE
in New York City, and presenting regularly scheduled FIGURE 1

daily programs. A large number of the television
broadcasts during the first vear of the transmitter’s
operation werc presented with synchronized sound
programs from the network's short-wave station
W2XE. As in the instance of all other television
stations in the United States during this period, this
television station was licensed by the Federal Radio
Commission as an “experimental” transmitter. Re-
gardless of what method of reception is used, the
new svstem, in the opinion of William A. Schudt,
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o TELEVISION

ON ONE

Revolutionary method for
casting on a single transmitter and
bined wave on a single receiver

living pictures side by side

Jr., television director of the network, will be of great
value to the radio audience.

“When we broadcast pictures and sound on sepa-
rate transmitters,” Schudt remarked to the writer, “it
was discovered, through mail from all parts of the
country, that somc persons received the television
portion of the synchronized programs very clearly but
had difficulty in locating the sound station. Likewise,
there were some persons who obtained the sound but
not the picture. By having sight-and-sound on one
transmitter, every person who succeeds in tuning in
the picture will be assured of getting the sound along
with it.

“Under the old method, the transmissions of W2XAB
were successfully received, according to fan mail, over
a 2,000-mile distance from New York. Two-thirds of
the United States has been covered by our picture
programs. There is every indication that our new
method of sight-and-sound broadcasts on a single wave-
length reach over this same area.

“I believe that the sound portion of the programs will
penetrate farther than the television part of the presentations.
This is due to the fact that the sound takes the air directly,
while the images must first be converted into sound impulses
at the transmitter end and later be reconstructed into images.”

The CBS has applied to the Federal Radio Commission
for an additional channel in the ultra-short-wave band for
future expausion of the network’s television system. When
officially granted, it is the plan of the CBS to use the added
wavelength for the simultaneous broadcasting of the same
sight-and-sound programs as on W2XAB.

“The Ceolumbia television development is a great step in
the advancement of television,” the networks television direc-
tor declared. “Television is not around the corner. It is al-
ready here and has been here for over a year!”

Network engineers working under E. K. Cohan, technical
director of the CBS, were so satisfied with the advanced ex-
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transmitting sight and sound broad-
for picking up the resultant coms«
that demodulates and produces the
with the broadcast sounds

periments that a {wo-hour sight-and-sound broadcasting
schedule each day, excepting Saturday and Sunday,
was put into effect at the time of the svstem’s in-
veption in July.

CBS engineers acknowledge the fact that sight-and-
sound broadcasting on one wavelength has long been
a field of study for rescarch engineers and that the goal
has previously been achieved in laboratorics. Never-
theless, it is believed that the CBS, through its New
York transmitter, is the first broadcasting firm to
utilize this method regularly.

It was necessary to close down W2XAB for a two-
weck period to make the necessary modifications in
the transmitler to sccommodate sound in addition to
images,

William B. Lodge, development cngineer of the nei-
work who was assigned to the project, asserted that
“double modulation” is Lhe term which best describes
the principle of the svstem. He explained that when
the user of a radio set tunes his receiver to a broad-
casting station, he is tuning to the particular carrier frequency
of that station. The signal which reaches the set from the
antenna consists of this carrier frequency combined with the
frequencies of speech or music. Thus, he explained, the re-
ceiver has the ability to separate the speech or music from this
complex wave and to reproduce it in the loudspeaker. The
carrier is said to be modulated by Lhe audio signal.

The Fundamental Principle

Lodge asserted that the first step in the new system is to
modulate a carrier of 43 kilocycles with the sound signal picked
up by a microphone in the television studio. Thus, a com-
plex wave is produced, from which the sound could be ob-
tained by receiver circuits tuned to 45 kilocycles. Actually,
however, the sound signals are not radiated at 45 kilocycles.
The television signals consist of frequencies up to 40 kilo-
cveles. In the sound and sight broadeast, the 40 kilocvcle

AN ORCHESTRA WITH A “GHOST" CONDUCTOR

Harold Sterw’s orchestra in the St Movitz Hotel playing wnder the leadersiip
vi Mr. Stern conducted
the erclesira from the television studio one mile away

of his image and spoken word in a television receiver.

A VIEW OF THE COMBINATION TRANSMITTER

Fdwin K. Colan and William B, Lodge operating the neaw irans-
mitter and a canverted Scott receiver nsed in some of the forst tests

television signal and the modulated 43-kilocycle carrier are
combined and both transmitted over a single band on @
fundamental carrier of 2800 kilocycles!

The receiving set, Lodge pointed out, detects and repro-
duces the signal. Frequencies up to 40 kilocycles are applied
to the terminals of a neon tube to reproduce the picture. The
45-kilecycle miodulated carrier-wave contains the sound, and
an additional receiver circuit tuned to that frequency can be
utilized to obtain this audible portion of the program. This
svstem is shown diagramatically in Figures 1 and 2.

Prior to the launching of the new system, Lodge suggested
the use of a single television receiver, with special modifica-
tions, to receive both sight and sound. In the television re-
ceiver, he said, it is only necessary to insert a simple filter at
the terminals of the neon lamp to prevent the 45-kilocycle
veaice carrier from interfering with the picture. It is also
necessary, he said, to add a sccond (Continued on page 314)

SCHEMATIC OF THE SYSTEM

Figure 2. Sketch shows the layout of the
warious circuits for modulating both sound
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ception of this short-wave English station.
For the five consecutive evenings when the
set was hooked up in New York City, FYA,
France (with the Marsellaise), and G3SW,
England (with the chimes of Big Ben), were
heard signing off. During this period the
Furopean reception was consistently satisfac-
tory.

Daytime reception in New York City
brouglit in WIP, Philadelphia; WGY, Sche-
nectady ; WICC, Bridgeport, in addition to
a multitude of closer stations, all with good
loudspeaker volume and a favorable noise-
signal ratio.

The evening operating tests for the broad-
cast band measured up to the tests in Fair-
iield. The location for the city test is close
to a number of high-powered local stations,
but no difficulty was encountered in tuning
in distant stations on channels immediately
above and below these locals.

The apartment-house antenna is a single
wire of 40 feet with a lead-in of 20 feet,
and a ground connection measuring 10 feet
to the cold-water pipes.

From the foregoing reports it is evident
that the CB-1 receiver functioned consis-
tently throughout the three sets of tests.
The only possible exception was found in
the dayiime short-wave reception tests at
Fairfield, but it is believed that the inability
to obtain really good results was due to the
poor short-wave transmission conditions ex-
isting at that time rather than in any incon-
sistency in the receiver itself. This belief is
borne out by the fact that EAQ of Madrid
was very satisfactorily received the pre-
cedmﬁ' evening.

vadenll} thc receiver not only provides
a high degree of sensitivity on both the
broadcast and the shorter waves, but also a
degree of selectivity adequate to meet any
normal city or suburban requirements. A
receiver which will provide real 10 Le. selec-
tivity when operating within the New York
City limits should provide entirely satisfac-
tory reception so far as selectivity is con-
cerned under almost any condition that can
be imagined,

As mentioned in the Chicago report, the
tone quality was found to be entirely satis-
factory and the output volume was sur-
prisingly high for a pair of —43’s. This high
volume is accounted for by the true Class A
audio amplifier design which enables the —45
tubes to provide an undistorted output of
approsimately 8 watts. This relatively high
output iz then fed into the new speaker hav-
ing an unusually high conversion efficiency.

P. A. System
{Continued from page 283)

the plate and cathode of any stage. This
meter should have a range of 0-300 volts.
The voltage of cach stage can thus be ad-
justed accurately with the rheostats.

Plate current can be measured with a
milliammeter mounted on panel 1. Three
push-buiton switches enable the operator to
connect the meter in any onc of the three
cathode leads (see Figure 1).

List of Parts (Panel No. 1)

C1, C4—Aerovox 1 mfd condensers, 200
volts
C2, Ci3—Aerovox 1 mfd. condensers, 400
volts

C3, Cé—Aerovox T4 mifd. bakelite case con-
densers, 400 volts

L1, L2—Kenyon parallel-feed chokes, type
KC-300-3

M1—Milliammeter, 0-25 ma. range

R1, R3, R5—Aerovox 50,000-ohm,
metallized resistors

R2, R4—Aerovox 2700-ohm,
lized resistors

R6—Aerovox 1350-chm,
enameled resistor

1-waltt
2-watt metal-

10-watt vitreous-
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S1—Federal double-pole-double-throw switch

52, 83, S4—VYaxley push-button switches,
type 2007

Ti—Kenyon audio transformer, type KALG

T2—Kenyon transformer, type KADL

T3—Kenyon audio transformer, type KALG

T4—Kenyon audio transformer, type KA-12

T5—Kenyon audio transiormer, type KA2DL

VC—Centralab 500-ohm T-pad
subpanel sockets, 5-prong
subpanel

Eby binding posts

cable receptacle, 7-prong

List of Parts (Panel Na. 2)

C7, C8, Cy—Aerovox electrolytic condenzer
block E3-2816

€10, C11, Cl12—Aerovox 2 mid.
400 volts

L3—Kenyon filier choke, type KC-13-120

L4—Kenyon filter choke, type KC-40-60

s

condenser,

L5, L6, L7—Kenyon filter choke, type
KC-700-5

M2—Voltmeter, 300-volt range

R7, R8—Ward-Leonard adjustats, 50,000

ohms
RO-—Ward-Leonard adjustats, 25.000 ohms
R10—Aecrovox bleeder resistor, 5000 ohms,
23 watts
83, §6, S7—VYaxley push-button. switches,
type 2003
T6—Kenyon
K-245-PT
1 subpanel type 4-prong socket
1 battery cable receptacle, 7-prong
1 a.c. receptacle
For Intercounection Between Panels
1 and 2
1 battery cable, 7-wire
2 cable plugs, 7-hole type

power transformer, type

Television and Sound
(Continued from page 271)

detector with a tuning circuit set to 45 kilo-
cycles to obtain the audio signal.

When the writer discussed the plan with
Lodge at the inception of the new svstem,
the engineer declared that listeners could
also utilize two separate receivers for the
sight-and-sound portions of the transmis-
sions. He declared that some television re-
ceivers on the market did net provide for a
sufficiently high-frequency audio response for
good reccption. However, if the television
receiver is satisfactory in this respect, he
said, the necessary alterations for the sight-
andsound reception would cost but a few
dollars.

The launching of the new system coincided
with the first anniversary of the network’s
entrance into the television field and a spe-
cial program for the event was ananged
Schudt and Cohan spoke on the engineering
aspeets of the initial year’s television opera-
tion and the prospects for the vear to comc.
They also gave a description of the methods
which cnable the station to broadcast sight-
and-sound programs on a single wavelength.
The sound portion of this special program
was broadcast over the entire CBS network
as well as WIXAB. Al subsequent tele-
vision programs, however, are confined to
W2IXAE alone,

A special feature of the sight-and-sound
station 1s the regularly scheduled appearance
of a dramatic troupe in especiallv written
playlets for television. Schudt, likening these
broadcasts to the talking films, has titled
them “tele-talkies”

The Columbia television transmitter was
manufactured by the Radio Corporation of
America. The technical changss for the
sight-and sound broadcasts, however, were
executed by network engineers. The trans-
mitter uses 500 watts power and is assigned
to the 2755 to 2845-kilocycle television band.
A 60-line scanning disc is used at 20 frames
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per second for rebuilding the pictures.

The transmitter is Jocated on the twenty-
third floor of the system’s huMdmg at
Matdison Avenue and 52nd Street, New York
City. A special room in the building is set
aside for the reception ot the szght—.!t‘d sound
programs for the convenicnce of wvisitors.

Before this new plan went into effect,
W2XAB used the short-wave transmitter,
W2XE, for experimental work on the sound
synchronization, At times WABC, the key
station, and other network outlets picked up
the sound portions of important programs
originating in the television studio.

Sight-and-sound programs are now being
featured over W2ZNAB each cvening, except
Saturday and Sunday, from 8 to 10 o'clock,
Eastern Time. Heve is a fine chance for
experimenters to revise their sets and get in
on something new

Rejectostatic
(Continned [rom page

(XY

items. The coils are mounted bakelite

on
tubes which are, in turn, mounted in alumi-

num shields. The condensers in the antenna
rejectostat are mounted on a sub-base on
which the antenna impedance-matching
transformers are also mounted.

Figure 7 shows the complete rejectostatic
kit.
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INSTALLATION FOR STORES

Figure #. Shoacs the arrangement for
installing the Rejeciostatic system in
stores located on the first floor of

tall buildings

The complete svstem, as shown in Fig-
ures 2 and 5, wus sel up, using a Kolster
completely shielded receiver. A stancard
dummy antenna was substituted for the an-
tenna and voltages were applied to the an-
tenna from a signal generator. The oulput
voltage of the receiver rejectostat for various
frequencies in the broadeast band was then
measured. The inpul voltage to the antenna
rejectostal was also measured. The ratio of
these two vollages is the so-called “trans-
mission ratio.”

Curves A and B, Figure 8, show the
transmission ratio for a 50 {t. and 400 ft.
transmission line as compared to the receiver
connected to the antenna dlonc (unity ratio).
Fipure 9 shows the sensitivily of the receiver
alone anc the sensitivity when using 50 ft.
and 400 ft. of transmission line.

Tests show that a number of reccivers can
be operated on a single antenna and trans-
mission line, provided each receiver is
equipped with a recciver rejeciostat,

(13 i}'esii
(Continued from page 280)

jazz, silly talk, foulish jokes, anything to
make a laugh and 1 othing to educate. And
look at the ballyhco type of radio adver-
tising. The broadcisting stations have had
to give in to a considerable extent to these
demands, and witl the gradual lowering
of the prices of radio scts, the better class
of human individua will be more and more
bombarded with ths type of program and
may finally succumb to them.

Another instance: Radio has increased the
nois¢ in our citics a1d homes, It is already
known that many di fects in our work and in
our behavior are die to the growing influ-
ence of noise, Noise detracts our attention
and ruins our nervous svstems, although we
say we et used to t. The fact is, it dam-
ages our nervous svetem even when we have
gotten used to it! The introduction of
radio reception stops us from concentrating
on our work, our thinking is impaired and
our attention toward many other things is
affected. The man at the machine in the
workshop has his at.ention distracted and is
more liable to hurt himself in a noisy loca-
tion. Even in moter cars we now listen to
music while driving, and how anyvbody can
listen to music and Irive his car, paying at-
tention to the signas of the other cars, for
the whistle of the joliceman or the signal
lights, is bevond me to state. And there is
nore to this questin of sound and noise
than just radio sounls pouring out in hotels,
restaurants, shops, husiness offices and our
homes. Experimen s have already been
made which have skown that the peristaltic
movement of the stomach slows down con-
siderably under the influence of noise. In
the subway, for inst:nce, it decreases to only
a small fraction of ts usual time of move-
ment. This means an impairm:nt of our
digestion and possibly our “nervous.” How
many of our gastric and nervous conditions
are directly due to 1he habit of listening to
radio after supper?

And T do not neel to speak of the inter-
rupted sleep caused thousands because our
next-door neighbor does not shut off his
loudspeaker during ordinary sleeping hours.

do not need to sieak of the harm that
comes to people sitt ng up all hours of the
night listening to the radio itself.

Definite statistics show that the number
of divorces and mirders in cities are in
direct ratio to the amount of noisc. The
noisier the location, ike in the lower part of
Manhattan, the gre:ter are the number of
divorces and human troubles per capita.

Noise and radio, hese go hand in hand.
They undermine our nerves aned those of our
children. They unde mine our culture. They
destrov human tisstes. What more can [
say. 1 therefore place these in the category
of eminent dangers .o the human race and
sound the warning that i we do not discon-
tinue our present ki ngerous, headlong pace
in increasing radio «perations and of filling
the ether with dange-ous amounts of radiant
energy, we mav he cegencrated to a race of
mMorons Or Worse,

EE)

“No
(Continwed rom page 280)

for the danger to the physician, he Enows
about it and protect: himself. In the Vien-
nese and Jena expiriments, the operators
wore metallic coveriigs in their laboratory
coats and operating caps to prevent these
short ravs entering their bodies. Under the
proper control of exserts—and in the hands
oi nobody else—ih:se transmitters are a
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