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HOW modern broadcasting grew from the experiments of a

Pennsylvania amateur, conducted shortly after the World
War, to a mammoth industry is told in the following article.
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;][N ORDER TO TRACE broad-
casting’s growth, one must
first arrive at a definition of
the term. Do we include the
experiments of Hertz and
Loomis? Did broadecasting
commence with Mareoni, de
Forest or with Conrad’s transmissions?

For the purposes of this article, a
rather definite distinetion must be
drawn between bona-fide broadeasting
and the mere transmission of signals
(be they voice, music or Morse) by
wireless means.

A DEFINITION

In its exact sense, the term “broad-
casting” includes only such signals as
are sent out by means of radio waves
Jor general reception. A signal directed
from one point to another in code so
that it is unintelligible except to a cer-
tain or restricted few, is certainly not
“broadcast” as the average individual
or listener-in would define it.

His conception of “broadeasting”
would refer more specifically to speech
or music sent out for the information,
entertainment or education of the gen-
eral public,—consequently, broadecast-
ing as America knows it today may be
said to have had its true birth early in
1907—when de Forest constructed the
first means of modulating an arc trans-
mitter with voice impulses and began
sound broadcasting from atop the 12-
story Terminal Building at 42nd St.
and Park Ave, in New York City.

So successful were the results that
de Forest’'s company soon received an
order for an installation on a private
de luxe yacht, which was quickly fol-
lowed by the sale of 24 complete radio-
phone stations to the U. S. Navy for
installation on battleships. It is inter-
esting to note that the latter units were
sold with a positive guarantee of 5 miles
reliable range, although actual operat-
ing tests showed them to be consistently
good over a distance of 26 miles.

In 1908, de Forest went to France
and installed his radiophone trans-
mitter atop the Eiffel Tower, from
where he broadeast phonograph music.
Reports of this test showed that he was
heard as far as 500 miles,—a feat which
a few more modern stations could not
duplicate today.

In January 1910, the De Forest Radio
Telephone Company began a series of
broadcasts, employing actual singers
and grand opera stars to provide the
programs. The first grand opera broad-
cast was a “double-feature”, Pagliacci
and Cavallerie Rusticana, and Carusoc
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‘wireless” to
“radio”, ethereal chaos to orderly regulation -with side
excursions info studio technique are here chronicled.
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sang in the latter. These efforts and the
talent were wasted, however, for it
was too soon for broadeasting. Only
amateur wireless operators had re-
ceiving sets and they were very few in
number at that time.

And so for a while broadcasting lay
dormant, until the day when it would
catch the public’s imagination like wild-
fire and create an insatiable demand for
receivers and parts. In the interim, dur-
ing the early part of the World War to
be exact, the A. T. & T. Company was
conduecting a series of tests and making
developments in wireless telephone
transmissions, for the purpose of pro-
viding facilities for long-distance tele-
phone communication without wires.
They had purchased the sole rights to
de Forest’s audion tube, perfected modu-
lation systems (the vacuum tube as an
oscillator was already discovered by
both de Forest and Armstrong), and
were finally successful in broadcasting
telephone speech clearly and reliably
over long distances. By the latter part
of 1915, telephone conversations were
broadeast across the Atlantic,—to illus-
trate how far their progress had gone.
These early researches were destined to
be the basis for future broadcast sta-
tion design,—without them, broadcast-
ing would have certainly been later in
coming to the fore.

AN INTRODUCTION—KDKA

In 1919, Dr. Frank Conrad—amateur
and Westinghouse engineer—began to
broadeast programs from his station
which was located in the garage at the
rear of his house in Pittshurgh. The pro-
grams consisted mainly of phonograph
records, but by this time so many ama-
teurs were in existence and so many
were their friends who would come over
to listen to the musie, that Conrad be-
gan to receive avalanches of mail. Even
newspapers began to publicize Conrad’s
stunt, listing at times the hours of
broadecast. So great became the enthu-
siasm of nearby radio amateurs that
the advertising department of a leading
Pittsburgh department store got a
bright idea for selling some Army sur-
plus apparatus which it had on hand.
“Buy one of these World War sets,” the
ads proclaimed, “and you will be able
to hear Dr. Frank Conrad.”

Ideas breed more ideas, and when
Westinghouse officials saw the advertise-

ment, a startling idea struck them:— . g . 1 S P e R ’
“Why not build a transmitter right at : Lnpd BAayand i o Caidy %S i [N
the factory?”, they thought, and pro- 3"% Cheorcts MU KN cLE, 1i22 . A
ceeded to do so. By the middle of 1920, : : T T . &, 6)
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it had been assigned call letters, and the little shack perehed
atop the tory factory u knwown as KDKA.

Then station officials pot in touch with the executives of
the Pittsburgh Post, and Sun, making arrangements for the
returns of the Presidential election to be broadcast. On
November 2, 1920, the tion broadeast the bulletins and
finally the news that Warren G. Harding was the country’s
newly-chosen chief executive.

Not recognizing a competitor which was later to cause
them untold worry, various newspapers hailed this achieve-
ment. Some 00 of them, in fact, were so impressed |
the puformanu, that they commenced printing KDKA's

i s a matter of reader interest. In doing so, they

» broadcasting its first foothold, which it has consistently
enlarged.

Once started, broadeasting continued to spread like living
flame, but before turning to contributions made to the art
by other stations, let us tip our hats a few more times to
KDKA. This station broa the first radio church service

and think of that when you get an airful next Sunday.

When you tune-in the speeches at a banquet, recall that
KDKA was the first station to handle a broadeast of that

The same also holds true for the first remote pick-up,
the first presidential inauguration, sporting event, baseball
scores, time signals, market reports, ete.

THE “A” AND “B” RANGES OF 360 AND
400 METERS, RESPECTIVELY

ting’s early days, stations were licensed

without regard for the kilocycles and the

lntclfucnu. thdt many stations would create when crowded

tnp;('thm in a narrow channel. The operating frequency was

or (A) range, but soon bloadmstmg

mushroomed from one station in 1920 to 600 stations in

and the Department of Commerce was forced to include

a 400-meter channel, or (B) range for the higher-power
(and quality) stations.

At that there was considerable interference (even though
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this number of stations was spread out over the country),—
so that at that time we find the broadcasters themselves
drifting slightly away from their assigned frequencies to
minimize or prevent the interference which they were creat-
ing. By 1923, the broadcasting range had changed to 200
to 550 meters, and none too soon, for by 1924 a total of 1,400
broadcasting stations were in existence.

IMPORTANT CONTRIBUTIONS TO

BROADCASTING

From the standpoint of reception, a contribution of WLW’s
is of almost equal importance, and though other develop-
ments antedate it, it merits consideration here. It was the
first remote control transmitter.

One early broadcasting peculiarity was that the trans-
mitter and studios of any station were housed in the
same building—the closer together the better. While con-
venient, it was not sound practice from the viewpoint of
either the engineering or the program departments, for if
the station were located in the heart of a city, the large
neighboring buildings absorbed much of the radiated energy;
if it were located anywhere else, it was hard to persuade
top-notch artists to journey to it.

Performers were unpaid in the early '20’s, and there was
scarcely a more diverting sight than a taxi-load of hilarious
and high-salaried opera stars bound for a station, elated
over the free ride. The microphone into which they sang
upon their arrival looked like an antique phonograph horn.

Returning from this digression, one must bow to the tele-
phone company rather than to the broadcasting stations
themselves for a step which may be considered to rank at
least third in importance: the development of radio program
transmission lines and, subsequently, high-frequency lines.

Standard telephone lines were at first the sole means of
carrying programs from or to remote points. As such lines
were designed to transmit only the human voice, they car-
ried only a comparatively narrow band of audio frequencies,
(Continued on page 606)
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These Manufacturers Enjoy

the Advantages of Marketing
Raytheon Approved Power Units

Acue Arraratus Compaxy, Canmnrince, Mass,
ALL-AsEeErRicax Rapto Corp., Cuitcaco, ILL.
tcax Boscn Macxeto Comr., SPRINGFIELD, Mass,
Ic Eree, Co., Ixc., Cuicaco, TLL.
' "G, Compaxy, CHicaco, Tu.
> Mra. Co. oF Caxapa, Lrp,
..(.o.. Critcaco, Iy,
] Conroration, MiLwavkes, Wis
CHaMBERLIN cTRIC CoMPany
CoxsoLivaten Barrery Co,
Corxevt. Evectric Mra,
C rosLEY Rapio Core., r1, Ouio
Dav-Fax Evectric Co., Ouio
E ARCH Lans, Ixc, New Yorg, N, Y.
L 'HONE Mrg. Corrorarion
-Ersesan Ravio Coxe., New York
NERAL Rapio Compaxny, Camprince, Mass,
A. H. Grepe & Co., New York, N. Y.
Ixpraxa M FacTurinG & Evecrmic Co., Marion, Ixp.
IstERSTATE F tric Co,, St. Louvis, Mo,
Kixg Evectr . any, BurrFaro, N, Y.
Kokomo E C M Kokoso, [xn,
Martin-Coreraxp Co,, Provibexce, R, 1
Mavoriasy Rapio Corp,
Tue Moverx Evrecrric Mrs, Co., Tovrepo, Ouio
Nattoxarl Compeaxy, Ixc, Marpexn, Mass,
Prest-O-Lite, Ixpiaxaronis, Ixop.
Srares-Wirmisaron Co., Jac
Staxparp Rapio Corr. oF Wore
Staxvarp Ravto Mrg. Corp.
Troe Sterng Mrc. Co., Creveraxp, Onio
Syewart I wy Co., Cuicaco, oL,
Tuorparsox Erectric Mro Co., Cuicaco, [LL
U-S-L. Raoio, ITxc., Niacara Farns, N, Y.
crsal. Barrery Co., Cuic
Ecectric Co., St. Louis, Mo,
cnsTEr Company, Racing, Wis,
“ruxc Compeasy, Lrp, New Puicapereiia, Omio
LeEcTRIC Co.
1 Ravio Core., Curcaco, Inr.

5 Istano Croy, N Y.

Mici.
sTER, WORCESTER, Mass,

Only these manufacturers whose potver wnits have been Fully
tested ana A '8
are entitled to use the green Seal of Approval and Raytheon

and approved by the Raytheon Rescarch Lueborate
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THE GROWTH OF
BROADCASTING

(Continued from page H45)
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scarcely going below 200 or over 2,500
cycles. This resulted in loss of “highs”
and “lows” in the transmission of music
and lack of natural quality in speech;
the only reason it was acceptable is
that early receivers were incapable of
reproducing much more. As receiver de-
sign improved, the telephone companies
kept step, offering radio lines of ever-
increasing fidelity. Today almost every
line for program transmission covers
at least 100 to 5,000 cycles.

CAME SUPER-POWER—AND
HIGH FIDELITY

Of approximately equal importance
was the development of super-power for
radio broadcasting. Early stations had
radiated low power, in most instances
100 to 500 watts. Considering the larger
figure, one is immediately struck by the
fact that this power, being dissipated
in all directions, is slightly less than
that consumed in the average 1-slice
electric toaster.

With so little energy being radiated,
the ratio of static to signal was ex-
tremely high; therefore statiec dis-
turbances drowned out received signals
very often during reception. But station
engineers battled against interference,
both natural and man-made, the fight
culminating on May 2, 1934, when Powel
Crosley, Jr. (who had begun broad-
casting in 1921) increased WLW's
power to half a million watts (in the
antenna system), the first station of
that power in the United States (or, for
that matter, in the world).

High fidelity, about the same time,
was receiving attention and it was
found that ecarrier waves could be
modulated to carry audio frequencies
from 30 to 14,000 cycles, representing
the upper and lower limits of average
hearing. It was found also that stations
could transmit such programs without
incommensurate expenditures, and ex-
perimental high-fidelity transmission
was begun. Only a few of the better
receivers were able to take advantage
of this improvement, however, until the
manufacturing branch of the industry
took cognizance of the better trans-
missions and began producing receivers
capable of reproducing the extreme
highs and lows. WOR claims to be the
first regular commercial station to have
adopted high-fidelity transmission as
standard practice,

IMPORTANCE OF SHORT WAVES
IN BROADCASTING

Many consider the short-wave link
as being next in importance. It has made
possible not only the “stunt” broadecasts
from airplanes, submarines, golf links,
and similar points impossible to “hook-
up” otherwise, but also the more im-
portant foreign programs. It antedates
the previously mentioned steps by more
than a decade, N.B.C. having used it in
the mid-"twenties for the presentation
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of European programs in America, at
not infrequent intervals.

Other advances are, for the most part,
somewhat less revolutionary. For ex-
ample, WENR-WMAQ claims a “first”
on the broadeast of football and base-
ball games, and on the presentation of
school and college classes by radio.

Other stations have originated other
programs of similarly great importance,
but immeasurably as such attention to
programming has benefited radio, there
is insufficient space to pay to each ad-
vanece the tribute it merits.

MILE POSTS IN TELEVISION

(Continued from page 579)

The images, reproduced by cathode-
ray tubes are clear, with good detail
and adequate brilliance. Size is still un-
satisfactory for general use, although
the newer tubes, which produce 8 x 10
inch images, are more nearly adequate,
though there is some loss of definition,
which is more apparent than real.

It must be stressed that the compari-
son of number of lines per television
image with number of dots per inch in
a printer’s halftone cut is unfair to tele-
vision. While the imperfections of the
human eye are such that it corrects for
a certain amount of lack of detail in
cither still or moving images, it does
s0 in a much greater degree when image
motion is present.

Intermediate-film and projection-type
television have been aided by new high-
intensity illuminants; and, as recently
pointed out in Radio-Craft, high-defini-
tion video transmissions may soon
utilize up to 1,000 lines/frame.

Already in aceceptable form for pub-
lic presentation, the release of television
may now be expected almost from month
to month. There are a number of sta-
tions throughout the United States
broadeasting television programs on an
experimental basis; television is well es-
tablished in England (where it is sub-
sidized by the government) and upon
the European continent. The major net-
works are ready for television—they
have studios and mobile (truck) pick-
ups constructed—and are in truth
straining at the leash.

With sufficient business upturn, to
make mass purchasers of television
receivers in the $200 class probable,
broadeasting will commence. As to who
will bear the cost of programs—spon-
sors will, despite the comparatively few
sets which will comprise the early audi-
ence, for there will be publicity and
prestige for the first advertisers in the
new art.

The contention that the Federal Com-
munications Commission does mnot per-
mit televised advertising will no longer
exist, for it is safe to say that this im-
portant government bureau will do noth-
ing to hamper a budding industry, but
will cooperate and try to aid it in every
way.

Thus, with television, an old catch-
word will gain new meaning. It is:—

“I'll be seeing you!”
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WHEREVER TUBES
PLAY A VITAL PART

YOULL FIND
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It is just as important for yox to use top quality
tubes as it is for the United States Navy. They use Raytheon
because it is the tube that can be depended on to work
smoothly in any circuit . .. and stand up under the roughest
usage and thundering vibration of a battleship under
fire. The Navy can’t stop in the middle of a battle to find
which tube has blown!

Leading licensed set manufacturers, too, prefer
Raytheon because of their sturdiness and uniformity. And
when yox ‘make a replacement in a receiver you must be
just as confident. That is why thousands of Servicemen
and Dealers depend on Raytheon,

Order Raytheon for greater permanent tube profits.

rRAYTHEON

CHICAGO . NEW YORK . SAN FRANCISCO
ATLANTA 2 . NEWTON, MASS.

‘*WORLD’S LARGEST EXCLUSIVE RADIO TUBE MANUFACTURERS/
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