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ALL NEW YORK ACCLAIMS
NEW WEAF TRANSMITTER

NBC engineers achieve outstanding success

increasing clarity and volume eight

times through use of salt water path

Friday, November 8, 1940, was a “Red
Letter Day” in the annals of NBC for,
sometime between dusk and dawn, the
18-year-old veteran WEAF changed its voice
and came singing into Metropolitan New
York more than eight times stronger and
clearer than ever before. Dedicated by Niles
Trammell, president of the National Broad-
casting Company, in a nationwide broadcast
over the Coast-to-Coast Red Network, the
new WEAF transmitter, located at Port
Washington, L. L., takes advantage of the
salt water transmission path down Long Is-
land Sound and carries the signal to many
more millions of listeners not only in the
Metropolitan area but also in Westchester,
Southern Connecticut, Long Island and
Northern New Jersey.

O. B. Hanson. vice-president and chief engi-
neer, stated that the cffect in Metropolitan
New York and New Jersey of the station’s
strategic location was equivalent to raising
the power of the former WEAF transmitter

at Bellmore, L 1., from 50,000 watts to more
than 3,000,000 watts.

Both selection of site and construction of the
new transmitter, which incorporates the most
modern engineering practice, were handled
by Raymond F. Guy, NBC radio facilities en-
gineer. Enumerating outstanding advantages,
Guy declared they included such features
as 30 decibels of negative feedback, improved
and simplified circuits, low distortion and
noise levels and improved frequency stability.

The signal is broadcast from twin antenna
towers of the self-supporting vertical radiator
type, each 320 feet high and located 475 feet
and 875 feet respectively from the transmitter
building. They are fed by individual coaxial
transmission lines.

The new transmitter contains two stages of
water-cooled tubes, first of which s grid
modulated. Final amplifier tubes are each
rated at 25,000 watts and cost $3,300 per
set of two. Equipment also includes seven
stages of radio frequency amplification and
five stages of audio frequency amplification.

The National Broadcasting Company extends
a cordial invitation to visit the new WEAF
transmitter at Port Washington, L. 1., and
see for yourself all the advantages of this most
modern transmitter in the nation.

THE NATIONAL BROADCASTING COMPANY

A Radio Corporation of America Service
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Televising National Political Conventions of 1940

By H. P. See

N. B. C. Television Field Supervisor

A paper delivered before the Hollywood Fall Convention of the Society of Motion Picture Engineers, October 21-25, at the

HE National Broadcasting Com-
pany  inaugurated  regularly
scheduled  experimental  Tele-
vision programs in the New York
City Arca on April 30th, 1939,

when its television Mobile Unit cam-
eras occupied a space on the camera
platforms at the Court of Peace, New
York World's Fair. Thousands of persons
in their homes miles away from the Fair
Grounds, at Flushing, Long Island, were
able to see and hear President Roosevelt
dedicate the New York World's Fair of
19239, Between that date and January,
1940, these television Mobile Unit cameras
were present at over ninety events of
public interest transpiring within a ra-
dius of twenty-five miles of the Empire
State Building, where the receiver for
relay work was located. Practically
every phase of sports as well as most of
the major news events occurring in New
York City and its suburbs has been tele-
vised during these eight months.

The program management of NBC
looked forward to the coming political
conventions as a source of interesting
television program material. It was hoped
that both major parties would choose
New York City as the site of their na-
tional conventions, and thereby make
available to the television audience two
of the most important domestic news
stories of the year. They were mindful of
the fact that only sixteen yeuars ago the
then budding young radio industry had
achieved great success at the Democratic
convention of 1924 when the vote of the
Alabama delegation of 24 votes for Un-
derwood™ had echoed for days in New
York’s old Madison Square Garden, and
had been heard by a few thousand carly
radio cet owners as they passed around
the headphones.

The choosing of Philadelphia by the
Republican  National Committee early
this year as the site of their convention
and that of Chicago by the Democratic
National Committee for theirs, made the
possibility of a direct television pickup by
NBC of a national political convention
possible in only one case. The relay
transmitters in use for field transmission
could not have spanned the ninety-mile
distance between Philadelphia and New
York, and other relay transmitters under
construction were not available. The
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number of television relay transmitters
required to establish @ nine hundred mile
circuit between Chicago and New York
could not have been assembled and tested
in less than two years time. A coaxial
cable installed a few years ago between
the Bell Laboratories Building at 32 Sixth
Avenue, New York City and the Bourse
Building at 4th Street, Philadelphia, was
the only means of a television relay. This
cable had been installed for the experi-
mental study of multicarrier telephony.
The original band pass characteristic of
its associated repeaters had been estah-
lished at 1,000 kilocycles. Such a fre-
quency hand is not sufficient to convey a
television image of good definition. In-
quiries made of the Bell System engineers
revealed that they were at work on a
planned extension of the band pass char-
acteristic to 2800 kilocycles. An ampli-
fier having such a frequency characteris-
tic and minimum phase delay is capable
of transmitting sufhcient of the video fre-
quencies comprising a 441 line television
picture to result in an image of good
definition.

A survey was made at Convention
Hall to determine the practicability of
adapting the NBC television field equip-
ment to the use of the hall planned by the
arrangements committee, Tentative per-
mission was secured to televise the pro-
ceedings of the Convention. The engi-
neers of the Bell System welcomed the
opportunity of putting this cable to a
practical test as the first cable television
network link in the United States.

The first problem confronting the en-
gincers engaged in this pioneering at-
tempt was establishing some method of
connection between the New York termi-
nus of the cable at 32 Sixth Avenue, and
the Radio City television control room,
which are six miles apart; and the con-
nection between the Bourse Building at
4th Street, Philadelphia, and the Con-
vention Hall at 32nd Street, Philadelphia.
The latter points are three and one-half
miles apart. It was originally planned
that the two ultra high frequency trans-
mitters operating in conjunction with the
regular video equipment used in the New
York City area would be used to span
these gaps. This plan was rejected in favor
of an attempt to use the experience
gained in experimenting with specially
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selected highly equalized pairs among the
regular underground telephone facilities
of the Bell System. Several progriams had
been transmitted between Madison Square
Garden and the television control room
on the fifth floor of the RCA Building in
New York. This distance is slightly less
than two circuit miles. Through the use
of the equalizers and repeaters a good
degree of success had been achieved.

Two of these twisted pair circuits were
set up with repeaters at onc mile inter
vals between Convention Hall and the
Bourse Building and between the Bell
Laboratories Building and Radio City
The entire circuit was electrically ad-
justed and tested by the Bell System en-
gineers over a period of two months.
Portable television pickup equipment was
shipped from Radio City to Philadelphia
and used for test purposes. The first test
picture was transmitted between these
two eastern seaboard citics on June 14,
1940. With a cable connection estab-
lished between the Convention Hall and
Radio City it remaincd for NBC to use
its limited amount of field equipment to
the best advantage in covering this news
event side by side with radio broadcast-
ing and newsreel facilities.

During the preliminary surveys made
at the Philadelphia Convention Hall,
committee members in a sincere desire to
co-ordinate facilities suggested that tele-
vision cameras occupy a space on the
newsrecl camera platform. This sugges-
tion was taken under adviscment, but in
view of the dissimilarity of equipment,
adaptation, and the divergent modes of
operation of the newsreel and television
systems, it was decided that a special tel-
evision platform should be constructed.
It has often been freely stuted that tele-
vision is a marriage of radio broadcasting
and motion pictures. While this may
seem to be true in a broad sense, and in
the mind of the television viewer as he
watches scenes trunspiring at points re-
mote from him, the practical operating
requirements at the present state of the
television art, and especially in field
work, are of necessity quite different from
that of the newsrcels. These differences
were very well exemplified at the Phila-
delphia Convention. It is, of course, quite
probable that the furtherance of the tele-
vision art and improvements in pickup
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tubes may change the complexion of this
matter especially as regards optical sys-
tems, but the modes of operation will re-
main basically different.

The television camera at the present
time must be located in such a manner
that it achieves the greatest possible ra-
dius of action from one position. It is,
for all practical purposes, tied down to
one position by its cable connection to the
control equipment. This is qualified to
some extent when the location is in an
open space and sufficient slack cable may
be left to allow movement of the camera
on a movable platform, or a change in its
position while another camera takes over
the operation. Under conditions such as
existed at the Convention pickup, where
the camera had to be located on a plat-
form, little or no change m position is
possible.

There are three television pickup tubes
commercially available. These are the
large iconoscope, the small iconoscope,
and the Orthicon tubes. The large icon-
oscope sensitized surface is 4.81 by 3.62
inches, the small iconoscope 3 by 2.75
mches and the Orthicon 2.33 by 1.74
inches. All three tubes are in use in
NBC television field equipment. A large
iconoscope camera and an Orthicon cam-

era are used with the Telemobile Unit,
while two small iconoscope tvpe cameras
are used with the transportable equip-
ment.

While the operating sensitivity of a
pickup tube may be affected by a num:
ber of factors and a direct quantitive
comparison of tubes is difficult to deter-
mine, it has been found that the Orthi-
con tube is more sensitive in practical
opcration than either of the other two
types. This is particularly evident when
the overall brightness of the scene 1s
low. The characteristics of this tube arc
explained 1n the October 1939 issue of
the RCA Review and in the July 1939
issue of Electronics.

In consideration of the fact that oper-
ation at Convention Hall was to take
place under artificial illumination, the Or-
thicon represented the only tube usable
under these conditions by which close-up
pictures from a distance could be ob-
tained with commercially available opti-
cal systems.

From the dimensions previously given,
it is seen that the sensitized surface of
an Orthicon tuhe 1s much greater than
that of the 35mm film. In order to ob-
tain an image size proportionate to the
area, a television camera equipped with

an Orthicon tube must use a lens which
has 2.7 times the focal length of that in
use in a newsrecl camera when the two
cameras are located at the same distance
from the subject matter. It the lens
speed is to be retained under these con-
ditions, the lens diameter is also increased
by a factor of 2.7. In most lenses suit-
able for our purposes, these considera-
tions involve lens diameters of magni-
tudes which are not commercially avail-
able and whose prohibitive cost for spe-
ctal construction render them economi-
cally unfeasible. Lenses may be con-
structed in certain large diameter ranges
without correction for chromatic abber-
ration. The use of such a lens would of
course leave much to be desired. If the
lens diameter is not increased, a loss fac-
tor of 7.29 in mosaic illumination will
result when the focal length is increased
by a factor of 2.7. It is therefore evident
that a television camera using the small-
est mosaic area now available should seek
a location closer to the subject matter
than is necessary for a newsreel camera.

At the present time, a camera capable
of housing the Orthicon tube, magnetic
focussing coil and deflection coil, video
and deflection amplifiers, is twenty-eight
inches long. When this camera is located
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at a distance of from fifty to sixty feet
from a speakers’ rostrum, a twenty inch
focal length lens is the minimum that may
be used in order to achieve a semi close-up
view of the average man. The addition
of this lens to the camera results in a
unit which is four feet long. It 1s incon-
ceivable that such a wunit could be
crowded together with five newsreel cam-
eras on an average size camera platform
and still not be impeded or interfere with
the other cameras when panned in an
arc of sixty degrees.

Film cditing is done in a4 matter of
hours after the scene recorded has passed
into oblivion and become history. By
accepted methods, scenes may be taken
in any sequence, sound added, and the
final result shows the highlights of an
event 1n a few short moments. It is
therefore possible to show many varied
scenes and yet not have used morc than
one or possibly two camerus.

Television cditing is a matter of in-
stantaneous decision and is achicved by
electrically switching to another camera
system, which may be focussed on the
previously shown scene hut using either
a wider or narrower lens system. It may
also be a camera located at some distance
away from the first one used. Television
operation is a continuous proposition and
therefore more facilities must be avail-
able to maintain varied coverage of a
particulur event. Mistakes in the motion
picture industry are found on the cut-
ting room floor while mistakes in tele-
vision operation are seen in the living
room.

In order to have covered the Conven-
tion in a manner comparable to the com-
bined facilities of the radio broadcasting
and newsreel companies, we would have
found it necessary to place a minimum of
six cameras at the Convention Hall and
two or three more at the various head-
quarters of political groups in the city.

The Convention was the first indoor
event wherein news reel and television
camcras were to be focussed on the same
action over a period of hours and days
and yet maintain diametrically opposed
visuial coverage from one minute to the
next. Lighting at this Convention, there
fore, had to be considered from the tele-
vision standpoint as well as that of the
newsreels.

As distinguished from newsreel operit
tion, television operation is a continuous
performance and thus the lighting for tel-
evision must be continuously maintained.
It is possible for newsreel cameramen to
make the best use of their flexibility in
editing and film the keynote address or
at least the highlights of this speech on
the day hefore the opening of the Con-
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vention. This arrangement is made with
the keynoter. The cameras are set up on
the floor below the speakers’ rostrum.
When the keynote speech is actually
given, during the Convention, the news-
reels may have the light units in the hall
spread upon the seated delegates, and
make “shots™ of the audience reaction
to the keynote address. This is the first
glimpse that television has had of the
keynote speech, and the speaker must be
adequately illuminated for the television
camcras. In like manner, during nomi-
nating and seconding speeches, the news-
reels may, if they desire, take only ex-
cerpts of even the most 1mportant
specches. Armed with advance script,
they may take only those portions in
which they are interested. These ure the
highlights. For such operation, it is not
necessary that continuous high level light-
ing be maintaincd. For television pur-
poses, a threshold of illumination must be
maintained on the speakers’ rostrum at
all times.

Sufticient lighting for television wus
maintiined at Philadelphia by increasing
the specifications for fixed lighting used
in the samc hall in 1936, Ten 3kw solar
spot lights were suspended from the ceil-
ing and two similar Skw units were lo-
cated on each halcony. The overhead
lamps were mounted on a frame above
and in front of the spcaker. This source
of light provided an illumination of 800
foot candles incident at the speakers’
platform.

Eight 150 umpere DC arc lamps were
installed at points on the balcony so that
they could be directed to any spot on
the floor for both newsreel and television
purposes. These lamps were used to il-
luminate an area either side and in back
of the speakers’ rostrum when the news-
reels wished extra illumination in that
vicinity. When the center of interest was
transferred from the speaker to the state
delegations, such as during balloting for
candidates, the tclevision cameras fol-
lowed the beam of the arc lamps. If the
program director desired that the cam-
eras should be focussed on the speakers’
rostrum while the newsreels were still
shooting scencs of the floor, the threshold
of illumination provided by the fixed
lights focussed on the spcakers’ rostrum
was still maintained for trelevision opera-
tion.

The television field equipment avail-
able for use at the Philadelphia Conven-
tion consisted of Telemobile Units 1A
and 1B and the transportable, or suit-
case type of equipment. Telemobile Unit
1A and 1B are each ten ton motor vehi-
cles and are twenty-six feet long Tele-
mobile Unit 1A contains the video and
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audio equipment which operates in con-
junction with one television camera em-
ploving a standard Iconoscope pickup
tube and one camera using an Orthicon
tube. The equipment, which consists of
4 synchronizing generator, deflection am
plifiers, control amplifiers, line amplifiers
and monitors, and audio system, is
mounted on nine racks situated on the
center line of the vehicle in the long di-
mension. All cables and accessories nec-
essary tor the operation of this Unit are
carried within the body. Telemobile
Unit 1B contains a 400 watt ultra high
frequency relay transmitter licensed to
operate within the channel 162-168 mc,
monitoring equipment and cable acces
sories.

The transportable, or suitcase type of
equipment, consists of eleven boxes of
an average weight of fifty pounds cach.
When interconnected, this equipment
provides two television cameras employ-
ing the small type Iconoscope, a synchro-
nizing generator, amplifiers, monitors and
a low powered ultra high frequency tcle-
vision relay transmitter licensed to trans-
mit in the channels 282-288mc and 288-
294mc.

The Telemobile Units were constructed
in 1927 and placed in operation in 1938,
The transportable equipment was placed
in operation in the fall of 1939. Several
distinctive features which are the result
of improved design at present prevent the
cameras of one set of equipment from
being directly connected to the video and
control apparatus of the other.

The provision of an all cable circuit
between the pickup point and Radio
City, as previously outlined, obviated the
necessity for considering the radio fre-
quency transmitters as part of the equip-
ment necessary for transmission from
Convention Hall. The low power trans-
mitter was held in reserve together with
its associated receiver, to provide for any
contingency, such as the possibility of an
acceptuance speech being delivered by the
party’s candidate at a large outdoor sta-
dium nearby. In that event, this trans-
mitter would have provided the link to
the cable termination at Convention Hall.

The purpose of televising the proceed-
ings of the Convention was to bring to
the television audience the greatest pos-
sible amount of program material on as
wide a4 scope as was consistent with
equipment and personnel limitations. The
Main Hall, in which the 1000 or more
delegates and their alternates were seated
under their identifying state banners, was
the focal point of interest as speaker
after speaker mounted the rostrum to ad
dress the assembly. The Main Entrance
to the Hall was another point of inter-
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est as the crowds gathered to watch na-
tionally known figures disembark from
taxis and enter the auditorium for each of
the many sessions occurring during the
five day convention. The possibilities of
providing a space where news commenta-
tors, political figures, and others might
be interviewed before the television cam-
era was considered as an important addi-
tion to the existing program sources.

A television camera platform was con-
structed on the south balcony of the
main erena at a distance of sixty feet
from the speakers’ rostrum. The plat-
form was 8 by 3 feet and was designed to
accommodate two cameras, two camera
operators, and an announcer. The cam-
eras faced the speakers’ rostrum at an
angle of approximately forty-five degrees
and looked down at it from an angle of
approximately ten degrees. The position
of the platform was predicated upon the
already chosen location of the newsreel
camera platform and a compromise be-
tween our distance from the speaker and
the angle at which the camera faced him.
The newsreel platform was placed at the
same proportionate position that it had
occupied during the Democratic Conven-
tion held at the same hall four years ago.
The television platform was fhfteen feet
forward from the newsreel platform.
With hoth of these platforms built out
from the balcony on the speaker’s left,
the fifteen foot dimension allowed sufh-
cient spacing to prevent the television
camera platform and equipment from ob-
structing the view of the newsreel cam
era man located nearest the halcony when
he was using a thirty degree angle lens
with his equipment.

The two cameras associated with the
Telemobile Unit were mounted side by
side on this platform. A 1934 inch focal
length f. 4.5 magnesium fluoride treated
lens was used on the Orthicon camera.
The angle of view included a space ap-
proximately three feet either side of the
speaker. When viewed on a twelve inch
kinescope, a bust view of the speaker oc-
cupied five inches vertically. The Orthi
con was also used to pick up floor scenes
during the balloting and demonstration
parades which followed the placing of a
candidate in nomination. The Iconoscope
camera was equipped with an eight inch
focal length {.2. treated lens. The wide
angle of this lens included almost the
entire width of the stage when focussed
on the speakers’ stand. When focussed
on the floor, this lens showed more than
half of the state delegations. The sensi-
tivity of the Orthicon enabled it to be
used catisfactorily on scenes having a
lower light level than that used on the
speakers” stand.

The large Mobile Unit containing the
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video cquipment necessary for the oper-
ation of the Main Hall Iconoscope and
Orthicon cemeras was parked on a
freight loading ramp one floor below the
Main Arena and inside the Hall proper.
Circuit constants of the equipment and
other factors limit the distance possible
betwecn the cameras and the Mobile Unit
to a length of camera cable which may
not exceed two hundred and fifty feet.
Special holes were cut in the concrete
floor in order to provide a path for the
camera cable which would not exceed
that limitation.

A television studio was constructed on
the second floor of Convention Hall. An
unused dressing room was converted into
4 studio for interview purposes and a
control room adjoining it. The transport-
able cquipment was located in this con-
trol room. QOne of the small type Icono-
scope cameras was used in the studio.
The studio was located so s to be read-
ily accessible to staircases, elevators, the
speakers” platform, and the state delega-
tions. Three 5 kw portable lighting units
were used to provide illumination in the
studio. Air-conditioning apparatus was
installed to overcome the heat generated
by these lights and the warm June weath-
er outside. The control room was left
windowless in order to provide an ideal
condition for viewing pictures on the
kinescope monitor. The other small cam-
era was set up at the Main Entrance to
Convention Hall which is seven hundred
and fifty feet away from the studio and
its control room. This position was used
during the daylight hours to show activi-
ties occurring there when there was little
or no business being transacted in the
Convention Hall. It was always used at
the opening of each program.

In addition to televising the Conven-
tion and transmitting it to the television
audience in New York State and sur-
rounding areas of New Jersey, Connccti-
cut and Pennsylvania, provisions were
made to satisfy the overflow of the gen-
eral public which could not gain admit-
tance to the Main Hall. The RCA Vic-
tor Company installed sixty television re-
ceivers in a large room set aside for pub-
lic viewing. Receivers were ulso installed
at the temporary Convention Hall ofhces
of the three leading national press asso-
ciations and a Press Club Room. The
picture signal and sound to these receiv-
ers were transmitted by means of cable.

Over two miles of wire werc installed
in Convention Hall by NBC to supply
power necessary for operating the tele-
vision Mobile Units, power for lighting,
air conditioning, and teletypewriters in
the studio and office, video circuits, audio
circuits, sound monitoring, and communi-
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cation circuits. This wiring was cxclu-
sive of those facilities which were in-
stalled by the Telephone Company with-
mn the building for our purposes. Such
circuits included the audio connections
between the Mobile Unit and the Main
Frame, Morse circuit, private line con-
nection from the Mobile Unit to the Tele-
phone Company’s video contro!l equip-
ment in another part of the building and
an ordinary business ’phone circuit. A
hreakdown of our temporary wiring in-
stallation shows that two thousand one
hundred und fifty-five feet of couxial
cable and one thousand two hundred and
fifty feet of camera cable were used. The
remainder is divided between communi-
cation, audio and power wiring facili-
ties  These figures are referred to in
order 1o acquaint you with the magnitude
of a temporary television pickup at an
event of this character. Many of our
regular routine pickups in New York
City at which permanent wiring facili-
ties do not exist, necessttate the tempo-
rary installation of close to onc mile of
witing for 1 one hour program.

[t has been previously mentioned thit
diflerences in the equipment do not per-
mit the ready interconnection of either
pair of cameras with the corresponding
control equipment of the other. In or-
der to co-ordinate these cameras and pro-
vide smooth continuity of the program as
the points of interest changed from the
program standpoint, it was necessary
that a rapid switching system be devised
whereby the video signals from the trans-
poitable and Mobile Unit equipment
could be transmitted to the NBC control
room in New York City via the coaxial
cable as well as to the special receiver
monitor positions in other parts of the
building.

The complete video signal contains pic-
ture signals, blanking pulses, and syn-
chronizing pulses. Both the transportable
and Mobile Unit equipment are complete
units, and their outputs contain the sig-
nals referred to. In addition, it must be
borne in mind that each set of equip-
ment had its own synchronizing gencra-
tor. These two systems were of course
not 1identically synchronous with each
other. Had it not been for program com-
mitments in New York which kept the
Mohile Units busy up until a short time
previous to the Convention, there would
have becen nothing to prevent a system
being devised whereby the basic pulses
from one generator could be used to con-
trol the other. In standard RCA televi-
sion equipment, of which the Telemobile
Units and the transportable equipment
are an example, the video signal and
Flanking pulse are fed to an input tube

wWwWw americanradiohistorv com

in the line amplifier. The synchronizing
signal is fed into its own input tube in
th’s amplifier. The resultant complete
signal is the television signal which is
transmitted. In the casc of this installa-
tion the main feed to the Telephone Com-
pany was transmitted from the line am-
plifier in Mobile Unit 1A. The monitors
in the Telemobhile Unit received their
signal from a separate output tube in the

line amplifier. This signal wus also
transmitted to another line amplifier
which in turn fed two circuits. One cir-

cuit went to the sixty reccivers in the
public viewing room, and the other to
the three receivers in the Press Ofhces
and the single receiver in the Press Club
Room. A satisfactory switching system
was devised so that the total output
of the transportable equipment lo-
cated on the second floor of Convention
Hall was available at the input of the
main line amplifier at the Mobile Unit
so that this amplificr could receive either
the outputs of the Mobile Unit cameras
or the outputs of the transportable equip-
ment cameras as represented by the com-
bined transportable equipment signal.
In this manner a four camera pickup was
obtained. The ratios of synchronizing sig-
nals and blunking pulses in the Mobile
Unit and in the transportable equipment
control room were established by engi-
neers in communication with each other
by private line, so that the overall ratios
transmitted to the Bell System, the local
monitors, and the special monitoring po-
sitions were identical.

The audio system tfor television at this
Convention presented little or no prob-
lem. The three major networks had com-
bined their resources to obtain pickups
from the fifty-three floor positions avail-
able for each of the state delegations.
Each network provided its own pickup at
the speakers’ rostrum. The network feed
from all these points was suitably artenu-
ated and transmitted to one mixer posi-
tion on the audio panel in Telemobile
Unit 1A. Microphones were placed on
the cameru platform in the Main Hall, in
the Television Studio, and at the street
position.

Telemobile Unit 1A was designated as
the Master Control point for the entire
system. Threce television engineers and
a program director constituted the per-
sonnel at this point. One engineer was
located in the control room associated
with the studio. Enginecrs were at each
camera position. The private line com-
munication facilities necessary to inter-
connect all these points, plus providing
communication between the Bell System
Control Room, the NBC network control

(Continued on Page Eighteen)
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RCA -NBC Television in Action

(a) Transportable control rcom. and all comircl equipment, being operated by €ngineer R, UL Clark.

(b) and (e) View of cameras at Convention Hall. The Iconosscope camera is at the left.

(¢) Transportable type camera used in specially canstructed studio. View shows Mrs. Wendell Willkie
being interviewed by fMr. A. H. Morton. NBC Vice-President in charge of television.

(d) Scene showing transportable type camera in use at fllain €ntrance to Conventicn Hall.

(f) Orthicon camera on camera platform of Convention Hall.
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Early American Broadcasting

HE History of WMAQ-—Chica-
go's oldest radio station—so
closely parallels the History of
Radio Broadcasting that it reads
like a chronicle of the many trials,

tribulations, failures and successes that
beset the first broadcasters, who were un-
knowingly laying the foundation for a
great new industry: Radio.

It is a far cry from the Early Twenties
to Present Day Broadcasting. No indus-
try has ever moved so quickly, so efh-
ciently to the high state of perfection that
Broadcasting enjoys today. It is difhcult
for most of us—who have lived and
worked through this Change—to fully
comprehend the historical and sociologi-
cal significance of our progress. Yet all
this happened within a span of less than
twenty years-—two amazing decades.

It is hard to say exactly when broad-
casting first began. Before the First
World War there were a few thousand
radio amateurs—most of them boys and
young men—who tinkered occasionally
with “spark™ sets and established crude
forms of purely local telegraphic com-
munication.

During the War, however, the radio
art underwent the first of its many radi-
cal changes. The army became interested
in radio as a means of field communica-
tion, and experimentation began on a
more important scale. The vacuum tube
was developed and used with some fair
success, and this opened the path for
many new circuits never possible before.
Many of the radio amateurs received fur-
ther training from the Government, and,
in addition to serving their country both
here and abroad, they gained a great
deal of practical experience in radio com-
munication.

After the War was over there were
well over twenty thousand men in this
country with a technical working knowl-
cdge of radio. Some of these found im-
mediate employment as ship or land com-
mercial operators. But a much greater
number returned to their former employ-
ment, and looked upon radio — specifically
amateur radio—as just an interesting
hobhy. The ban on amateur activity was
lifted in the summer of 1919, and new
“ham™ stations using new equipment be-
gan to appear—variously scattered from
50 to 250 meters. They were still pri-
marily interested in radio telegraphy, be-
cause telephony wus too new and much
too expensive for experimentation. Va-
cuum tubes could neither be bought nor
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manufactured-—except by the Govern-
ment—due to frozen patent rights, held
by competing compunies.

But in spite of these adverse condi-
tions, many amateurs went ahead with
radiotelephonic  experimentation.  The
priceless “E” tubes, “CG” tubes, and
others were occasionally obtained by some
amateurs—usually “from a friend in the
Coast Guard,” or other slightly illegal
sources. The many difhculties blocking
the paths of the early radio amateurs in
their experimentations did little to shake
their enthusiasm.

By the time winter had arrived, in
1919, there were many amateurs on the
air “actually talking.” And from that
time Morse code was destined to take a
back seat in radio, to be used principally
for communication.

Not satisfied with merely talking to
cther locul amateurs—and, incidentally,
not being “tied down" by any federal
regulations—the “hams” soon conceived
the idea of broadcasting entertainment.
And o, using their home-made “rigs”
and makeshift equipment, they began
transmitting programs to their friends—
and to the public.

This condition was particularly so in
the Chicago area, where a grcat many
amateurs resided within a comparatively
small radius. One of the lurgest of these
stations was owned and operated by Aus-
tin A. Howard, an influential “ham,”
who not only had the best equipment
available but also constructed a small
studio in his home. Other well-known
stations in this same vicinity were oper-
ated by Thorne Donnelly, Arthur Leon-
ard, Jr., and even our own Larry Dut-
ton (NBC, Chicago).

All through the spring of 1920 inter-
est in amateur radio broadcasting con-
tinued on the gradual increase. “Hams”
gladly built and sold small crystal receiv-
ing scts for their neighbors and friends,
but there were relatively few people who
knew —or even cared—about the possi-
bilities of radio.

Then a remarkable thing happened.
And radio underwent another radical
change.

A Pittshurgh engineer, Frank Conrad,
had spent most of the spring developing
and perfecting a radio-telephone trans-
mitter in the Westinghouse Laboratories
at East Pittshurgh, Pennsylvania. He was
assigned an experimental call by the Gov-
ernment, and began transmitting speech
and test programs late in the spring. Only
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a few amateurs with receiving sets heard
his programs, then others began to listen.
Soon Dr. Conrad had an enthusiastc
following of listeners, and he began a
more-or-less regulur experimental schedule.

Late in the spring of 1920 Pittsburgh
department stores advertised and quickly
sold “‘receiving apparatus for listening to
Dr. Conrad’s radio programs.” The gen-
eral public was finally becoming con-
scious of radio broadcasting. Every pro-
gram, no matier how irregular, was as-
sured of a large audience—and the West-
inghouse Electric Company began to take
an intercst in the possibilities of broad-
casting.

With the 1920 fall election approach-
ing, the Westnghouse Company con-
ceived the idea of hroadcasting the elec-
tior: returns. Accordingly, a large studio
was built and equipped with the latest
carbon microphones, and the original
transmitter was overhauled, further ad-
justed and relocated nearer the studio. A
new call was assigned to the station:
KDKA-—indicating that the transmitter
was no longer considered as experimental
equipment. There was a line installed
between the new studio and the editorial
offices of the Pittsburgh Post, and the
election results were broadcast through-
out the evening. The broadcasting idea
was an instant success, and drew national
attention to KDKA. A new industry was
rapidly in the making.

KDKA continued to operate on regu-
lar schedules of a few hours a day, and
almost immediately the way was cleared
for other radio stations—in other locali-
ties—to erect and operate broadcasting
equipment. Radio patents held by the
General Electric Company, the Western
Electric Company, the American Tele-
phone and Telegraph Company, and the
newly formed Rudio Corporation of
America were pooled together—and ar-
rangements were completed for the con-
struction of radio tubes, radio equip-
ment, and complete broadcast transmit-
ters for sale to private individuals, as well
as to the Government.

The Woestinghouse Company, itself,
was not slow to realize the immense pos-
sibilities of broadcasting, and set to work
devcloping and constructing transmission
equipment. In September, 1921, there
was a grand total of four stations in the
United States, and a fifth was put on
the air in October. But it was not until
November of that year that Chicago wel-
comed its first radio station.
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The City of 'Chicago presented an
ideal servicing area for broadcasting, due
to the compact downtown business sec-
tion-—as opposed to New York and other
cities. Consequently, the Westinghouse
Company sent their engineers to the
Windy City in the fall of 1921, and a
site for the proposed station in the Com-
menwealth Edison Building was agreed
upon.  Much of the eguipment was
shipped from Pittshurgh, and the Depart-
ment of Commerce issued a license for
operation of the new station-—using the
call: KYW on the 360 meter wave-
length.  That wavelength, incidentally,
was common to all broadcasting stations
in the United States at that time, and
radio communication was under the Fed-
eral jurisdiction of the Department of
Commerce, Bureau of Navigation. It was
not untl almost a year later that a sec-
ond wavelength- 420 meters—was al-
lotted to radio broadcasting by the De-
partment of Commerce.

KYW continued to operate through
the Christmas season and well into the
year 1922 before other parties became in-
terested in the possibilities of also con-
structing and operat'ng radio stations in
the Chicago area. Throughout the win-
ter there had been some agitation around
the City Hall and Federal Building for a

city-owned radio station, and in Feb-
ruary a “large” 100 watt ship transmitter
was purchased by the City of Chicago.
The equipment was overhauled and re-
built, and put on the air with the call:
WBU. This station shared time with
KWY, but the combined daily time of
both stations seldom exceeded two hours.
WBU continued to operate for several
years, but was finally abandoned as an ex-
pensive luxury of the City Government.

Early in the spring of 1922 the Chi-
cago Daily News decided to investigate
the possibilities of radio broadcasting
ma:nly as a means of news dissemination.
At about the same time the Fair Depart
ment Store, in downtown Chicago, also
hecame interested in broadcasting —as a
means of advertising their various wares.
Late in March the Fair Store and the
Chicage Daily News reached an agreé
ment whereby the Fair Store would con-
struct a transmitter, and the completed
station would be owned jointly by the
two parties.

Accordingly. early in April the Fair
Store and the Daily News drew up plans,
applied for a Federal radio license and
proceeded to buy and install the neces-
sary equipment. Donald A. Weller was
hired as the new stat’on’s first—and only

-engineer.
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A De Forest marine transmitter—of
questionahle age-—was acquired and
adapted for voice transmission. As a
functioning pilece of communication
equipment it left much to be desired—
but it was the only kind of radio equip*
ment 