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ABSTRACT

ORDER OUT OF CHAOS: THE FORMATIVE YEARS
OF AMERICAN BROADCASTING, 1920-1927

by Lewls Elton Weeks

The formative years of American broadcasting were
1920 to 1927. Events which occurred in those years from
the 1ifting of the ban imposed on radio during World War I
untlil the Radio Act was passed in 1927 set the pattern for
American broadcasting for the future.

The outstanding year of the period was 1924. This
was the year coast-to-coast radio broadcasting was proved
practicable. This was the year the political conventions
and the campalgn speeches of the Presidential candldates
were broadcast over an 1lnterconnection of stations by use
of long distance telephone wires and by new short wave
techniques.

Multli-station hookups led tc the developﬁent of
national broadcasting companies which shortly afterward
began to broadcast radio programs sponsored by national
advertisers.

The network broadcasting of 1924 was one of several
factors which helped shape a radio system peculiar to the

United States in the manner it was financed and regulated.
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LEWIS ELTON WEEKS

Before 1924, most radio stations had been subsidized
by radio manufacturers, newspapers, churches, schools, and
other interested parties. Soon this became too expensive
for most station owners.

Equipment needed to be replaced frequently for improved,
more efficient, and more expensive apparatus. Programming
became more sophlisticated and expensive. Performers wanted
to be pald for appearances on radio; and ASCAP demanded
royalties for the use of 1ts music by radio stations.

Some means had to be found to pay the cost of radio.
Advertising seemed the only practicable means. AT&T estab-
lished station WEAF, in New York in 1922, to experiment with
toll broadcasting. The statlon slowly built up a clientele
of local advertisers. It was the use of radio during the
campaign of 1924, however, which pointed the way to national
radlio supported by advertisers.

At the beginning of the decade there had been cooper-
ation in the radio industry. There was cooperation between
patent owners who entered cross-licensing agreements wilth
other patentees. There was cooperation between staticn
owners in sharing air time and radio frequenciles with each
other.

As the posslbllities of radlo became more apparcnt after
1924, the radio and telephone groups found i1t more difficult
to cooperate, and radio stations also began to lose the

spirit of sharing.
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LEWIS ELTON WEEKS

Climaxes came in 1926-1927. The radio and telephone
groups could not reach agreement, so AT&T sold its radio
propertles to RCA. The next step was the formation of the
Natilonal Brocadcasting Company--the pattern of natlonal networks
was set. A Zenlth Corporation radio station refused to abide
by a time and frequency schedule assigned to it. A resulting
court case upset all voluntary regulation in the industry.

A new radio law was needed. The Radio Act of 1927 was passed
and set the basic pattern establishing ownership of the air
waves by the people, and regulation of broadcast licenses by
a government commission.

Out of the Twentles came American broadcasting as it
1s today, and is 1likely to remain in the future: 1in general,
privately-owned broadcasting stations, supported by adver-
tising, licensed and regulated by a government commission
whose duty 1t 1s to make certaln the licensees operate their
stations 1n the public 1nterest.

The proving ground, so to speak, was the multl-station

broadcasts made during the political campaign of 1924,
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CHAPTER I

INTRODUCTION

American broadcasting, as we know it in the 1960's,
was shaped, molded, and patterned by fcrces which acted
upon the infant radio industry in the years 1920-1927.

The two dates have been chosen as terminals because
1920 marked the beginning of modern troadcasting to American
homes, and 1927 was the date of the passage of the Radio Act
which established the first effective government body of
control over our broadcasting, the Federal Radio Commission.

During the seven years or more between the release of
amateur and private stations from a government wartime ban
and the establishment of the FRC, radio developed in the
pattern 1t was to follow to the present day. Broadcasting
to the public, by radio or television, 1s malnly by privately-
owned statlons operating under licenses granted by the United
States government. These stations are supported in most
cases by advertising sponsors who buy time on the air and
pay for programs to be broadcast for the entertainment,
Information, or education of the audience.

Broadcasting in i1ts present form came about as the
result of various economic, sociological, and technological

1
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2
influences which shaped this amorphous thing called radio
into a cultural force as dynamic as the automobile or the
emanclipated woman.

To borrow a term from Joseph T. Klapper, the formative
causes were phenomenistic--not one cause but several which
took part in fitting broadcasting into our way of living.

As will be shown later, radio began as a method of
communication by Morse code wireless telegraph. Then,
early 1n this century, Fessenden and deForest developed
apparatus for voice transmission by wireless, or radio
telephony, as 1t was sometimes called. This new vcice
radlo, when considered as a ccmmercial possibllity, was
thought of as an extension of wire telephony. It was hoped
that someday 1t could be used as a device to bridge dis-
tances beyond the reach of wires.

World War I gave impetus to radio experimentation.
Westinghouse, General Electric, Western Electric, and other
companles developed apparatus for sending and receiving radio
messages for war use. These companles continued in their
radio experimentation after the war ended.

Besides the companies mentloned atove, who were first
interested in radio as a means of commercial ccmmunication,
there were thousands of amateurs or "hams" who werz fasci-
nated with the electro-magnetic wonder of radio. The amateurs
bought equipment and bullt and improved radio receivers in

enthusiastic effort to get "DX," as they called signals trom
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3

distant poilnts. Their purchases stimulated the business of
electrical manufacturers to the point where they decided to
bulld ready- made receivers for sale.

Westinghouse and a few other companies set up trans-
mitting stations in 1920. The Westinghouse station was for
experimental purposes at first. Other stations were buillt
because of interest in the art, or for the publlicity the
statlon might give, The amateurs who had been talking back
and forth with their fellow radio fans now began to enjoy
the music broadcast by the early experimental stations.

It was not long before the electrical manufacturers
found they could afford to set up stations to broadcast
phonograph records and local musical talent because 1t en-
couraged the sale of their radlo recelver equlipment.

Radlio did not remain a novelty long. Within a few
years 1t became an industry employing hundreds of thousands
of workers, and grossing millions of dollars. No longer
could statlon owners indulgently afford to write off the
operating expense--it became too costly. Radlio broadcasting
was too expenslve a hobby for any but the very wealthy.

The elementswhich shaped radio in the Twentles were
numerous. The rising cost of radio equipment, the need to
pay fees for artlists to appear on radio, the public's desire
for more elaborate and costly programming, the cross-licensing
of patents on radio devices, the demand for royalties on

copyrighted music, the linking of stations in multiple



- B
roalvel ..
e aed A -

vAa .
veaud rz.

e
00
.




4
hookups, the proving of the practicability of coast-to-coast
broadcasting in the political campaign of 1924, the depen-
dence on advertising revenue for the support of broadcasting,
the regulation of the industry under the Radio Act of 1927--
all these elements shaped broadcasting into a mold which
remalns substantially the same today.

The first transmitting stations of the early Twentiles
were relatively low-powered and ilnexpensive to build. Changes
in equipment came rapldly: more powerful and more efficient
apparatus was perfected each year. Some stations replaced
transmitters for better ones two or three times in the first
five years of station operation. Where the first installation
had cost a few hundred dollars, the later ones ran into
several thousand. As the transmitter costs rose so did every-
thing else connected with broadcasting.

Crude one-room studlios gave way to elaborate ones.
Staffs of statlons began to specialize. The versatile person
who formerly would announce, sing, play the piano, and double
on almost any Job in the place could no longer fulfill all
the needs he had 1n the past. Now there was a station manager,
a program director, an engineer, a sounds effect man, and many
others as time went on. Some stations added a dance band, a
string quartet, or a Junior-sized symphony to the swelling
payroll,

At first there had been little trouble lining up talent

to appear on radio. Anyone who could sing, play a musical
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5

instrument, do elocution, read inspirational poetry, or tell
funny storiles could appear on radio--and wanted to. Some
professional talent tried the new medium to see what 1t was
like. Famous people appeared for interviews, church services
were broadcast, and sporting events helped fill the radio

log also. But in time, program directors found it difficult
to secure free performers who could satlsfy audiences be-
coming increasingly selective. The people they wanted to
hear cost money.

Another item which 1lncreased expenses was broadcasting
from points remote from the transmitter. To set up the
microphone for thils type of broadcast entailed wire con-
nections, more elaborate preparations, more time consumed
by technlcians, and more employees. These more elaborate
and novel programs were undertaken by program directors to
satisfy the public listening in.

Patents on radio devices were in such an 1lntertwining
maze of ownership that cross-licensing was the only way radio
equlpment could be produced without danger of an infringement
sult,

During World War I the United States government
arranged a patent truce in order that needed radlo equipment
could be manufactured for the military without this danger
of Infringement litigation. After the war and before the

1lifting of the government ban on private radic stations, the
Radio Corporation of America (RCA) was formed with the

blessing of the federal government. The large manufacturers
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6
of radio equipment--General Electric, American Telephone and
Telegraph Co. (AT&T), and United Fruit Co.--soon became share-
holders in RCA and effected an exchange and cross-licensing
of patents which allowed the industry to produce enough to
satlsfy the public demand.

Another economic pressure was made on radlo even
before commercial broadcasting had proved profitable. In
the early Twentles, the American Soclety of Composers,
Authors and Publishers (ASCAP) for the playing over radio of
any of the copyrighted music in their repertolre demanded
substantial royaltles. Thils was a motivating factor for the
founding of the National Association of Broadcasters (NAB):
to oppose this demand. From that day to the present ASCAP
and NAB have been struggling--one for more fees, the other
to pay less. The fees involved rose from a few thousand

dollars a year in the early Twenties to a multi-million
dollar total today.

Technologically the broadcasting industry has shown
tremendous advances--much of this came in the Twenties. One
of the greatest was the ability of radio engineers to devise
methods to broadcast over greater areas by means of stronger
individual stations and by means of interconnection of
stations coast-to-coast by wire and by short wave.

The political campaign of 1924 was the proving ground
Of interconnection. Little had been done before 1924 in

linking stations together for a simultaneous broadcast except
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7

on a limited regional scale. The telephone company spent
large sums perfecting a system which used long distance
telephone circults with necessary boosters and amplifiers
along the way. It was nelther as simple as the words make
it sound, nor as inexpensive as regular telephone connections
between the same points, Several circults had to be used
for one 1nterconnection to assure uninterrupted service,
for the techniclans to communicate on the quality of the
transmission, and for alternate routings.

The campaign of 1924 proved the practicability of wire
connectlons in broadcasting speeches over large areas,
and In some cases, over the whole nation. This demcunstration
of coast-to-coast broadcasting was watched by business. It
was not long before large-budget advertisers turned to radio
as a medium to reach millions of listeners at relatively low
cost,

In the meantime radio station WEAF, New York, the
AT&T experiment 1n toll broadcasting, demonstrated that
radio could be made to pay even on a local and regional
Scale. WEAF also branched out in network broadcasting.
Other stations licensed by AT&T received some revenues in
their operations. Some of them linked up in the Red Network
in 1925, This was the beginning of the profit making days
Of radio, but the great days began with the formation of the
National Broadcasting Co. and Columbla Broadcasting Co. in

the last half of the decade.
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8

Another important factor in molding American broad-
casting Into 1ts present pattern was the Radio Act of 1927.
Herbert Hoover said, in 1961, he was convinced now as he was
80 many years ago when the act was passed that the most im-
portant thing accomplished by the act was that 1t established
the fact, once and for all, that the public owned the airways.l
Thls meant the government, in the name of the people, could
license stations and assign radio frequencles without con-
ferring any vested interest. Thils meant the people could
demand that broadcasting stations be operated in the public
interest, for public necessity and convenience. Furthermore,
the granting of broadcasting licenses to private citizens
without the right of censorship by the government guaranteed
freedom of speech.

The Radio Act of 1927 set the baslc principles still
to be found in the present Communications Act of 1934. The
regulatory body under the first act was the Federal Radio
Commission, under the present it is the Federal Communic-
ations Commission. The new act was expanded to 1nclude the
Common carriers of communications--the telephone and tele-
graph companies in interstate commerce--with the broadcasting
Industry, Otherwise the new act is much like the old in aims
and philosophy.

These elements which have been described were all

important 1in the development of our present system of

———

lHer'bert C. Hoover, 1n personal interview with the
writer, New York City, November 3, 1961.
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9

broadcasting. This electro-magnetic marvel has influenced
our culture greatly. Our ways of thinking, of talking, of
setting values, of determining behavior patterns have been
affected by radio and television. They entertain, and teach,
and Inform, not always overtly, but certainly at least in-
directly, Whether the general effect 1s wholesome or
insidious 1s a matter of opinion.

Mass effect has been made possible by the ability to
broadcast radio and televislon coast-to-coast over statlions
linked 1n great networks. Advertising has made this possi-
ble by paying the way. The political campaign of 1924
pointed the way by showing that interconnection could bte
made to work., Few people realize what the campaign did for
radlo. The question 1s sometimes asked: What effect did
radio have on the results of the electlion? Probably very
little. President Collidge was never seriously challenged
by elther of the other major contenders. What might be said
about radio and the election is that the election had a tonic
effect on radio. The excitement of hearing the conventions
and speeches of the promlnent political leaders broadcast
must have sold thousands of radio sets. The thought of
being one of an audilence of twenty million people spread
Over the whole of the country, coast-to-coast, must have

thrilled more than one listener.
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CHAPTER II
OTHER BROADCASTING SYSTEMS

American broadcasting went through the early Twentles
belng shaped and molded by economic forces, by advances in
technology, and by the pressures of public likes and dis-
likes 1n programs. The Radio Act of 1927 was the finishing
touch 1n the patterning because it was a cogent statement of
the relationship between the radio industry and the federal
government.

The Amerlcan system of broadcasting 1s one of free
enterprise, operating stations under limited license from
the government for the entertainment, education, and infor-
mation of the public. Financing, except 1n respect to the
relatively small number of educational and institutional
stations, 1s made possible through the selling of time to
advertising sponsors. Broadcasting is not only done on a
local level but also on regional and national levels through
Networks of statlons operating on a contractual basis.
Station ownership is limited to prevent monopoly.

Programming to a large extent 1s directed to capture
the fancy of the largest possible audlence, a fact which 1s
gratifying to the advertisers who pay for most of the

10
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11
broadcasting. Therefore, the trend has been toward light
entertalnment rather than the informational, to jazz more
than to serious music, to action more than to thought, and
to fantasy more than to reality.

If this 1s American broadcasting, what about that in
other parts of the world? Concurrently in the Twenties,
it was developing in Britain, Canada, in the principal
countries of western Europe, and in a few other spots in
the world. No one of these others was the same as the
American. Each was adapted to the political system or needs
of 1ts country,

Some systems of broadcasting developed as totally owned
and controlled agents of the government. Others were managed
by public corporations which existed at the pleasure of the
government. Some were commercial corporations with the
government in partnership, while stlll others allowed govern-
ment and private corporations to exist side by side.

In all the systems there was an element of control
whether 1t was by a government agency licensing and regu-
lating stations or whether there was partial or total
Participation of the government 1n management.

It may help to look at the British and Canadian systems
With the 1dea of comparing them to ours. The British was
chosen because 1t serves a country with the highest satur-
atilon of radio and television receivers next to ours. The
Canadian system is interesting because it has elements

Similar to both the American and British plans.



D N
.- - .
Noeva oL
vee 20T L2
ce .
[
-
le.
Yy

RS N




12

British radio is completely operated by a public
corporation, the British Broadcasting Corporation. Television
there 1s in two divislons, one operated by the BBC, the other
by a different public corporation, the Independent Television
Authority, which leases the air time on 1ts statlions to
program contractors. The contractors, in turn, produce
programs and sell advertlsing to finance thelr operation
and to show thelr stockholders a profit.

On the face of 1t, BBC 1s different from the Amerilcan
operation, Although ITA operates stations which feature
advertising, 1t too 1is quite different from the American
method.

Britain was faced with the same problem as America
after World War I 1n respect to radio. There was a high
Interest in bullding radio transmitters and receivers, Every-
one seemed to want to get on the air. The confuslon on the
alr was probably greater than in America, for 1n Britain
there was a more dense population and fewer radlo frequen-
cles free from interference. Besides local stations there
Were many European statlions reaching out to the United King-
dom,

Two committees were appolnted by Parliament to inves-
tigate the possible need of regulation for radio. As a
result of the probes it was declded to charter one corpor-
ation to take over radlo broadcasting.

The Post Offlce department, which in Britain supervises

the postal system, telephones, and telegraph was also assigned
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13
radlo. The Postmaster General was faced with the task of
choosing from among twenty-four applicants for the right to
organize a monopoly broadcasting corporation. In the end,
he did the obvious, He set up a corporation in which all
could participate.

The Briltlsh Broadcastlng Company was formed 1n 1922
with six maJor radlo equipment manufacturers subscribing
L 10,000 each to the capital stock and with ¥ 40,000 addi-
tional in stock being made available at Z 1 per share to
other lInvestors connected with the industry.l Eventually,
there were 1,700 shareholders in the company. The capltal
subscribed was belleved enough to bulld eight transmitting
stations which would supply the whole of the United Kingdom
with radlo service.

The company's operation was financed by a license fee
on each radio recelving set in the country and by royalties
collected from Briltish manufacturers of radio sets and parts.
The sale of forelgn radios and parts was restricted to pro-
tect the business of the domestic companies. It was expected
the fees and royalties would more than pay for the broadcast-
ing, and a profit would result. As a control on possible
Profits, the company was limited to dividends of a maximum
Seven and one-half per cent,

The annual licensing fee on recelvers was not prohlbil-

tive; 1t was only ten shillings (about $1.40 in our currency

—

1This should not be confused with the British Broad-
casting Corporation which succeeded it in 1927.
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today but 1t was somewhat higher both relatlively and actually
in 1922). The radio receivers were quite simple at first,
They were largely of the crystal varlety, so were lnexpensive
and even easy to make at home.

Radio grew 1n scope and service but the British Broad-
casting Company had severe critics. The smaller manufacturers
clalmed the six largest shareholders dominated the company
and 1ts policles. Furthermore, the paylng of royalties on
Britlsh equipment in return for protecting the British busi-
nessmen from foreign competition did not seem a practicable
method of financing the broadcasting. (This situation was,
in a small way, parallel to the early days of American broad-~
casting when 1t was partially subsidized by radio manufacturers
in order to stimulate the sale of their products.)

Parliament heard the complaints and appointed the
Sykes Committee and the Crawford Committee to study the
situation. Because of the tenor of the reports, whlch were
made in the early Twentles, 1t was decided to revamp the
organlzation of the broadcasting corporation.

A new public corporation was '"chartered and licenced"
and was to take over the assets and business of the old com-
pany. The license granted a monopoly of brcadcasting for ten
years (1927-1936). This was the British Broadcasting Corpor-
ation (BBC) which has operated continuously since that time,

The new BBC was a monopollistic public corporation which

many have compared to our own Tennessee Valley Authority. It



.r

feps S

e tatee Ly
teievece. ST
s aaad
233

v Aalla

2 o ~d o
Tt ra ga

<z
“iT,

- Siver -
el o,
- s e
L=
D
N
[

S
e
*TTas
N

1

tn



15
had a beocard of nine governors serving five year terms with
one member especlally selected for each of Scotland, Wales,
and North Ireland. John Relth, an excellent adminlstrator,
came from the o0ld company to be the Director-General, the
executlve head of the corporation,

There was no provision for the balancing of party
strength on the board such as there 1s in the Federal Com-
munications Commission (FCC) in the United States, but
provision was made for regional councils and advisory
boards to assist the management.

The financling of broadcasting was by annual license
fees on radlo receiving sets much as with the old company,
but no royalties were levied on sets and equipment.

The Postmaster General assigned the frequencles BBC
was to use. He also was authorized to pay BBC elghty-five
per cent of the llicense fees collected each year for three
years, and thereafter the amount the Treasury authorlzed
each year.

Some other areas of action were also clearly defined:
no commerclals, as we know them, were allowed; no aliens
were to be hired without the written consent of the Mlnistry:
and BBC employees were allowed to join labor unions.

In the matter of broadcasting, it was understood an
impartial dally account of the activities of Parllament must
be reported, Also, BBC must make facilities available for

any announcements cabinet ministers might need to make.
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16
Furthermore, the government retained the right to stop or
cancel a message or a program. To most Americans this would
seem the rankest kind of censorship, but the British do not
seem to be perturbed. They look at the splirit of the law
rather than the letter, assuming a cancellation of a program
will be requested only 1f the welfare of the nation 1s in
question. The British people belleve the power of public
opinion will prevent abuse.l

The BBC went into operation under this general frame-
work and did quite well, but everyone was not satisfied with
monopoly broadcasting. (Thils dissatisfaction culminated in
the establishment of a second broadcasting corporation in
1955, This featured commercial television.)

Burton Paulu, author of one of the standard books on
British broadcasting, said of the system:

+ « « the principal argument in favor of monopoly

has always been that 1t ensures a better-balanced
program service and maintains higher standards than
would a competitive system.

Furthermore, some proponents of monopoly sald they
feared competition would act much in the same manner as
Gresham's law of money--the bad would drive the good off
the alr.

But monopoly was called a threat to free speech. Sir

Winston Churchill belleves this, for he was denled the right

lBurton Paulu, British Broadcasting (Minneapolis:
University of Minnesota Press, 1956), p. 38.

°Ipid., p. 17.
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to broadcast when he was out of power, but when he felt he
had something important to say in time of crisis.l

A monopoly gave the people little opportunity to choose
for themselves, while under a competlitive system the welight
of public oplnlion could effectuate the satisfaction of public
taste and desire. But radio grew raplidly in spite of the
BBC monopoly.

The policy to be followed by BBC radio quickly took
definlte shape under Director-General Reith. He aimed at
high level programming, probably at a quallty rating above
what the majJority of the listeners desired. Furthermore, his
Sunday pollicy was strict in that he felt programs on the
Sabbath should be religlously oriented with due respect to
keeping the adults 1in church in the morning and the children
in Sunday School in the afternoon. The reaction to Reith's
programming was to turn on Radio Luxemburg for light enter-
tainment on Sunday and on weekday mornings before BBC went

on the air'.2

Radlo Luxemburg 1is a high-powered station in the Duchy
of Luxemburg which beams English language programs of Jazz
music, and American-type entertainment to the British Isles.
British advertisers support the station in a very profitable
operation; Briltish listerners turn to Radio Lux when they can

not get sultable programs at home.

l1p14., p. u45.

2Tbid., pp. 195-202, 360-361.
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With Radio Lux cutting in, BBC radio was forced to
become more competitive in the fare 1t offered. Also BBC
galned much experience in measuring public taste in 1ts
broadcasts to the troops during World War II and the Occup-
ation, As a result, three types of broadcasting evolved:
Light, Home Service, and the Third Programme (plus Network
Three).

The Light Programme is one of popular music and light
entertainment characterized as '"entertainment not envolving

"l The Home Service Programme 1s popular

too much thought.
entertainment of a wider range than the Light, while the
Third 1s for those few who want artistic programs, classical
music, and serious talks. Network Three uses the Third's
frequency at some of the times 1t would not otherwlse be 1n
use for broadcasts to even a more highly specialized cul-
tural group.

BBC worked hard to develop radio broadcasting, but
also devoted much effort to establishing television. 1In
fact, the British had an earlier start wlth the television
than the Americans. Broadcasts of importance were made on
TV from Alexandra Palace 1n London as early as August, 1936,
Regular scheduled broadcasts began in November of that same

year. The first really blg event given good coverage by TV

was the coronation of George VI in May, 1937.

lMaurice Gorham, Broadcasting and Television Since 1900
(London: Andrew Dakers, Ltd., 1952), p. 22l.
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As far back as the Forties there was expression of
opinlon about monopoly broadcasting. BBC, through its
Listener Research Department and the British Gallup organi-
zation reported a growing feeling for competition in broad-
casting, particularly for commercial television.l

Pressure mounted, as time passed, for a wilder range
of programming which was thought would come with commercial
TV. The political parties divided pretty much along party
lines on the question of commercial television: the Conser-
vatives were in favor of it, while the Labour party was
opposed.

The Conservatives came to power in 1951. They were
impressed with a committee report to Parliament of hearings
held in 1949 and 1950 in which recommendations were made for
commerclial TV. Advertising interests 1n the House of Com-
mons worked to pass a new television act which would permit
commerclal TV. This was done in spite of great opposition
and the horrible example made of American commercial tele-
vision.

An Independent Television Authority (ITA) was created
by the Television Act cf 1954. This was a public corporation,
separate from BBC, which would own and operate TV trans-
mitting stations in the United Kingdom. Although the ITA
could present what we in America would call sustaining pro-

grams, 1n general the corporation would sell time to program

contractors who would prepare and present programs. The

lpaulu, op. clt., pp. 374-331.
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contractor, in turn, would make his profit by selling adver-
tising time, similar to our spot announcements.

It was provided further that advertisers would have no
control over programs and would not be identified with a par-
ticular program. ITA would retain right of supervision of
programs. In a sense, buylng ITA television advertising
time was much like buying newspaper or magazine ads without
guarantee of position.

The ITA was licensed for ten years. It was to be
managed by a board of governors of seven to ten persons
serving terms of not more than five years. Scotland, Wales,
and North Ireland were to be speclally represented on the
boagrd. No member of Farliament or of the BBC Board of
Governors, or any person interested in an advertising agency
could serve. The Postmaster General ard his ministry were to
be responsible to Parliament for ITA.

Under the Television Act, ITV programming must be
British 1n proper proportion; program contractors must be
British. Furthermore, programs and advertising must be
separated, there can be no advertising incorporated in pro-
grams. Advertlsing can appear only at the beginning, at the
end, or during a '"natural break" in a program. No ads can
appear on religious programs.

It was estimated ITA would have twenty-three stations
operating by 1965 to serve eighty per cent of the population.

This coverage was exceeded by 19€0.
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Thls was the way commercial television came to Britilan
and broke the BBC monopoly. BBC rose to the occasion com-
petitively by having Grace Archer, the herolne of the country's
favorite soap opera die in a ten minute death scene Just as
Independent Television was trylng to secure all possible
viewers for 1ts elaborate televised dinner at which the
Lord Mayor and other notables inaugurated the new commercial
TV.l It seemed that competition was really a shot in the arm
to British TV.

This study of the development of the Britlsh system
of broadcasting revealed certain contrasts with the American,
There are contrasts not only 1n ownership, in programming,
In financing, but also in the rate with which the systems
settled into definlite patterns. In Amerlca, the framework
was shaped before the Twentles ended; in Britain, major
changes such as the introduction of commercial TV came as
late as 1954-1955.

| Still another kind of approach to broadcasting is that

of Canada. Canada has an adaptation of both the British and
American methods. Broadcasting has had to be planned with
t hought in mind of the extremely large land area of the country
and a relatively small population which 1s settled predomin-
antly 1n a narrow strip along the country's southern border.

Canada has two types of operation in broadcasting.

There 1s the Canadian Broadcasting Company which operates

llondon Illustrated News, October 1, 1955.
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stations and networks, and private commercial stations
which operate some stations independently and some 1in associ-
ation with the CBC networks. Since the country is bilingual,
1t 18 necessary to have both English and French programs and
networks. Another problem 1s to provide service to the
sparsely 1lnhablted areas of the country. Since a commercial
station would have difficulty furnishing such service at a
profit, it has been necessary for CBC to furnish radio service,
at least.

From 1936 to 1958 CBC acted as a public corporation
broadcasting to the public and as a general regulatory
power over broadcasting. The Board of Broadcast Governors
(BBG) was established in 1958 to take over the regulatory
powers of CBC.1

Financing of the CBC stations has been accomplished
through a small license fee on recelvers, and through adver-
tising fees for a few sponsored programs--popular American
programs, for example.

Canadian stations have more sustalning programs than
most American stations because they have not sold as high a
proportion of sponsored time. Many of the sustalining programs
are of serlous muslc and other entertainment, and of subjJects
of interest to language and raclal minorities. Some of these

programs are broadcast during prime evening time.

lGeorge A, Codding, Jr., Broadcasting Without Barriers
(New York: UNESCO, 19595 contains valuable information on
forelgn broadcasting systems. Charles A. Siepmann, Radilo,
Television and Soclety (New York: Oxford University Press,
1950) discusses British and Canadian systems quite fully.
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A conclusion about Canadlan broadcasting similar to
that arrived at about the British can be reached. The

Canadlan system was also slow 1n shaping up.
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CHAPTER IIT

EARLY HISTORY

This study 1s based on the premise that the Twentles
were the formative years of radio, the years in which Ameri-
can broadcasting as we know 1t today was molded and shaped
to pattern., This 1s true, but 1n one sense radio has been
evolving since the day man first began to speculate about
electricity and electro-magnetic waves.

The 1lilst of scilentists who has some part in making it
posslble for an American to switch on his radlo or television
and receive entertalnment or informaticn 1s too long to glve.
Nevertheless, one should at least doff his hat to James Clerk
Maxwell, Helnrich Hertz, and a few others.

Scots-born James Clerk Maxwell was a theoretical
physicist who was able to formulate mathematical equations
to explain electro-magnetic radiation, to describe the move-
ment of those waves, and to determire that their spesed was
the same as that of light, 186,000 miles per seccnd.

Maxwell was professor of Natural Phllcsophy at Lorcon
University and later the head c¢f the Cavendish Laboratory at
Cambridge University. In 1864 he explalned electro-qagnetic
radiation--we call it by various names today depending cn
the wave length: radio waves, 1nfra red and ultra violet

24
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rays, visible light, X rays, gamma rays, cosmlc rays.

A few years afterwards, in 1886, a German physicist,
Helnrich Hertz, was able to demonstrate some of Maxwell's
theories by doing experiments 1in the transmission and re-
ception of electro-magnetic waves, or "Hertzian Waves,' as
they became known.

Professor Eduard Branly of Paris became interested in
Hertz' experiments, In 1830 he developed what he called a
coherer, making 1t possible to detect more feeble electiro-
magnetic waves than 1t had been possible for Hertz to do.
The coherer was a small glass tube filled with fine metal
filings which were caused by the electro-magnetic Iimpulsss
to ¢cling together and form a conresive conductor.

Oliver Lodge, the famous English physicist, relieved
he could improve on Branly's coherer. He demonstrated his
improved apparatus at the British Association for the Advance-
ment of Science in 1894,

Over in Russla, Professor Aleksandr Popov followed the
electro-magnetic experiments with great interest. When he
read an account of the improvement Lodge had made in the
coherer, he decided to improve even on that, In the f{ol-
lowlng year he showed a new 1dea in cocherers complete wifh
a device for tapping the metal filings loose after each
Impulse.

Even the great American inventor, Thomas Edlscn, made

a contribution unknowingly. As early as 1875, he noted the
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unusual action of electricity in a partial vacuum. This has
since been called "the Edison effect," he called it "etheric
force." Over a quarter of a century later, Flemlng,de Forest,
Langmuir, Arnold, and others put thils discovery to good use
in developing and perfecting the vacuum tube.

One man visuallzed the possibility of wireless commun-
ication as early as 1892 but could not interest any of the
wire communication companiles in his idea. This man was the
British scientist, William Crookes.™

The development of radio 1n the early days can be
divided roughly into two approaches. There was the theoret-
ical advance through contributions by scientists of many
lands. There was also the advancement through efforts of men
trylng to find practical applications for the new discoveries--
and ways they could be commercilalized.

Maxwell, the Scot; Hertz, the German; Branly, the
Frenchman, Lodge, the Englishman; and Popov, the Russian,
were all sclentlists who contributed to the theoretical knowl-
edge of radio, but who made no practical application of their
work.

There were many men who did contribute tc the przctical
application of experimental knowledge of the new wireless
telegraphy, which later developed into radlo. Many of these

men were important lnventors, btut they also were interested

lgleason L. Archer, History of Radio to 1325
The American Historlcal Soclety, Inc., 1938), p. 55

(New York:
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in putting thelr inventions to work to serve mankind.

The public knows the name of Marconi best, possibly.
Guglielmo Marconl, the Italian, during hils career built a
great network of wireless companies which served the greatest
part of the world.

There were other great figures also. Reginald Fessen-
den, the Canadlan, was a genlus whose career was marred by
hlis bad temper. Lee de Forest was an American inventor who
is best remembered for his improvement of the vacuum tube,
but who also had many other inventions to hls credit.
Germany's contributlion to great names in radio invention
would have to 1nclude Arco, Slaby, and Braun. Valdemar
Poulsen was a Danlsh inventor who invented a generator use-
ful in long distance transmission. Finally, one cf the key
figures in modern broadcasting is Ernst Alexanderson, the
Swedish-born engineer employed by General Electric in the
early days of radio. Alexanderson bullt an Alternator, as
he called his generator, which was superior to any other 1in
the world. The Alternator remained in Amerlca because the
Radio Corporation was formed to take title to 1t. This pre-
vented the Marconi interests from getting controi of the
inventlion and gave the United States pre-eminence in world
radlo. Indirectly it did much to shape the pattern of
American broadcasting in the future.

The parts these men played in the story of fmerican
radio will be more fully discussed as we proceed. For the

present let us return to Marconi and his part.
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Mardoni was born 1n a wealthy Bolognese famlly and was
educated by tutors. He showed a particular interest in
physics and chemistry. He was only twenty in 1894 when he
heard of Hertz' experiments with electro-magnetlic waves. He
became interested in making wireless telegraphy a practical
reality. With the help of Professor Righl of the University
of Bologna, he began to construct wireless apparatus.

It was this desire of Marconl to make a practical
application of the wireless experiments which made the young
man's name loom so large, according to Maclaur-in.l He sald
that the Italian's work can be classifled as appllied research
and engineering development rather than fundamental research.
The point was also made that up to the founding of British
Marconi in 1897, the majJor contributions to radio research
had come from universities or foundatlons such as the Royal
Institute, The sclentists already mentioned--Maxwell, Hertz,
Lodge, and Popov--after making a contribution to the knowl-
edge of wireless communication had turned to other interests.

Marconl was different. He wanted to bulld apparatus
that would work. After experimenting a year he was able to
transmlt a wireless message across his father's country
estate, Guglielmo spent all hls time on this absorbing new
interest. He worked to improve his apparatus, and, after a
year, he was able to send a message 1in Morse code over a

distance of two miles.

lsee fobtnote page 29.



-t ‘e
\ T
\ ..
1

) ‘ O ]
. Y

"




29

The young man had now reached a point where he belleved
hls work could have some commercial value. He believed in
England he would find the best opportunity to develop the
business side of wireless communication. Furthermore, since
hls mother was from an aristocratic Irish family, he expected
to meet many Influential people 1n the United Kingdom.

Among the capitalists and government officials Marconi
met in England was Willliam Preece, the engineer-in-charge
of the British Post 0Office, the agency which controlled the
communicatlons of the country. Preece was an inventor also
and watched with interest as Marconl sent wilreless messages
over a distance of elght miles. This demonstration led to
the formation of the Marconl Wireless Telegraph Co., Ltd.
(British Marconi) in 1897 for the purpose of sending communi-
cations point to point, and ship to shore, on a commercial
basis.

British Marconi was formed with a capital of Z 100,000
subscribed largely by investors who were willing to speculate

on the long chance of ultimate but handsoneprofits.l

lw. Rupert Maclaurin, Invention and Innovaticn in the
Radio Industry (New York: The Macmillan Company, 1949), p.42.
Maclaurin said British Marconi accumulated a deficit of
$445,102 from 1903-1910. The first "good year" was 191¢ when
a profit of $211,246 was shown, By 1918 the yearly profit had
risen to $711,842. Some of the increased efficiency after
1910 can be attributed to the work of Godfrey Isaacs, the
managling director hired that year. Some of the success can
also be laid to the ability of G. Marconi to hire the best
sclentlfic bralns avallable--notably Professor Ambrose
Fleming.
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Marconi, who was twenty-three at the time, received Z 15,000
in cash and sixty per cent of the stock for his patent rights.
It was a long time before the speculators received any divi-
dends=--1n fact 1t was 1910--because the new company still had
many technlcal dirficulties to overcome and growing competi-
tion to meet.

Fear, or at least recognition, of competition may have
made the Marconi interests rather ruthless in thelr attempts
to gailn monopoly by crowding out and buying up all possible
competition and wireless patents.l

From the very beginning, Marconli attempted to keep
others out of the field by trying to lease rather than sell
apparatus, and by refusing to cooperate with rivals such as
de Forest of the United States, Slaby-Arco of Germany, and
others. Before Marconl Company is condemned too severely it
should be mentioned that the British Post Offlce, from whom
Marconl had hoped for cooperation, and the Anglo-American
Telegraph Company, operators of a transatlantic cable, both
attempted to keep his company out of competition with them.

Marconi was soon able to demonstrate what wireless
meant to the wecrld. A wireless meassage was sent from the

land to a ship ten mlles at sea during the first year his

lMaclaurin,op. cit., pp. 43-44. "Marconi's contribu-
tions to the commercialization of wireless made him more 1im-
portant as an ilnnovator than as an 1nventor. But his com-
pany succeeded in getting possession of many of the principal
patents 1In the radio art, despite the fact that the most
important wireless discoveries and inventlons were not made
by him or his associates."
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company operated. After this, one dramatic incident followed
another.

It seemed at last a method had been found of sendlng
marine distress signals and of avoiding some of the frightful
loss of life 1n sea disasters. One of the first distress
slignals was sent by the East Goodwin lightship in the Straits
of Dover to report severe storm cdamage to the ship Jjust one
month after the Marconl wireless had been installed. Three
months later the same lightship sent a wireless message
saying it had been rammed by a frelighter 1in a dense fog.

The two accldents at sea, which came most to the
attention of the world in the years before World War I, were
the sinking of the ship Republic in 1909, and that of the
splendid liner Titanic in 1912.

The British ship Republic collided with the Italilan
Florlida about 175 miles out of New York. Wireless distress
signals were picked up by American shore stations and retrans-
mitted to ships in the area of the collision. Because help
was summoned, all the passengers and crew of the Republic
were rescued before the ship sank, and the passengers cf the
Florida were taken off the damaged ship for the saks ¢of
safety. Wireless was used 1in a remarkable way that day. The
transmitter of the Republic was used to guide rescus ships
through the fog up to the side of the darkened ship.

The Titanic tragedy in 1912 is usually remembered &s

one 1n which over 1,500 persons lost their lives beoecause
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nearby ships did not receive the S0S. At that time, ships
were not required to have wireless operators on duty twenty-
flour hours a day. It was tragic so many had to drown, but
1t should not be forgotten that 700 persons were saved
because some wireless messages had gotten through to ships
some distance away.

Wireless was used over forty times in rescue work at
sea between the time the Republic sank in 1909 and the
Titanic in 1912.1

This dramatic rescue work did not come about by a
system which developed by smooth progression. Marconi was
forced to make many experiments under varyling conditions
to prove his apparatus practicable.

There was enough of the showman about Marconi to try
to arrange to use his wireless 1in such a way as to make it
newsworthy. One such event was to use the wireless to report
the Kingston Regatta from ship to shore in 1898, The next
year he sent a message across the English Channel from Dover
to Boulogne, a distance of thirty-two miles. He learned at
this time he could not depend on the Post Office to cooper-
ate with him under competitive conditions. He had wanted to
link his shore station at Dover with London by wire but the
Post Office refused because this would be in direct competi-

tion with their cable service to France. This was the same

lGeorge A. Coddings, Jr., Brecadcasting Without Barricre

(New York: UNESCO, 1959), pp. 13-1i.
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year the light ship in the Straits of Dover sent out a
distress signal to the Marconl station on shore and proved
there was no English competitor in this ship to shore service.

Marconl was a practical man. He no doubt soon began
to realize his best way of competing with other systems of
communication was by sending messages over water and over
long distances. With this in mind, Marconl began to incor-
pecrate companies in several parts of the world so that he
could set up shore stations to take care of his ship to
shore and long distance business.

One of the first of these companies was the Amerlcan
subsldiary--Marconi Wireless Telegraph Company cf America--
which was organized November 11, 1839. This was the first
company organlzed to transmit wireless messages in America.
The capitalization was $10,000,000 with about twenty-five
per cent held by British Marconi. The new company had the
exclusive rights in the United States and Territories to
"use and exploit" the patents of the parent company.
American Marconi erected high-powered wireless stations at
New Brunswick, New Jersey, Belmare, New Jersey, Marion,
Massachusetts, Chatham, Massachusetts, Rolineas, California,
Marshall, California, Kahuku and Kokohead, Hawali.

The most dramatic event in which both the neames
Marconl and America are assoclated was the first trans-
atlantic wireless transmission which took place Decamber 11,

1901.
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Marconl had been pushing ahead with his great energy
and drive in the attempt to extend his broadcasts to more and
more dlstant polints. His ultimate goal was to send a message
across the Atlantlc. This he accomplished on the day mentloned
above. The message originated at a station at Poldhu, Corn-
wall, England and was received at St. Johns, Newfoundland,
3,000 miles away. The recelving equipment was temporary, so
makeshift, in fact, that Marconi used a huge kite to carry
the aerial aloft. The message was a single letter "S"
repeated over and over, sent from one side of the ocean and
faintly received on the other.

Although the world thrilled to Marconl's transcceanlc
message 1t had little effect on the financilal success of the
American Marconl company. This company became predominant
in wireless communication in America in the days before World
War I, but the success of the company was based on ship to
shore and ship to ship cocmmunication. Transatlantic wireless
did not become a commercial reality until several years later.

There were at least two reasons for the slow develcpnent
of wireless service across the ocean. One, there was no
generator strong enough to give sufficient power to insure
dependable transmission for that distance under all conaltions.
Two, the cable companies were strong ccmpetitors in the quality
of service they offered, in the rates they were avle to give,
and in the determination they had to keep Marconl out of ‘heirp

field.
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Marconl felt the force of this competition a few days
after the first England-to-Newfoundland message. The Anglo-
American Telegraph Company, a transatlantic cable company,
oclalmed the Marconl station in Newfoundland infringed on
thelr excluslve franchise for a cable station in that
province.

The Canadian government offered to furnish Z 16,000
and grant a franchise for Marconi to bulld a wireless sta-
tion at Glace Bay, Nova Scotia. In return, the Marconi
Company could give cut rate communications to the government
when the station became operative.

As mentioned, the Marconl Company turned to the ship
to shore business when 1t found competition with cable com-
panies too stiff, The Marconl interests tried to protect
thelr business by attempting to lease rather than sell wire-
less apparatus. They were able to do this with commerical
shipping lines, but other arrangements had to be made for
the navies of the world.

One of the first commercial contracts was with Lloyd's,
the marine insurers. Thils company signed an exclusive con-
tract for fourteen years which called for equipping thelr
lighthouses with wireless and for erection of shore stations
to handle the communications. Several important shipping
lines also leased Marconi services. These included North
German Lloyd, Hamburg-American Line¢, Compagnie Goncrale

Transatlantique, the Cunard Line, and the American Line.
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The British Admiralty also adopted Marconl wireless
quite early. Although the government did not agree to a
lease arrangement such as the commerical lines worked under
there was more security for Marconi in the naval contract
than in an outright sale. The first contract with the
Admiralty called for equlpplng thirty-two ships of the fleet
wilth wireless. The cost to the government was Z 20,000
down and ¥ 1,600 for each installation. In addition, the
contract called for an annual fee of % 5,000 to be paid for
eleven years starting in 1903. Marconi also installed wire-
less on warships of Italy and France.

The Marconl business spread rapidly. Forty-eight
coastal statlons were erected in various parts of the world
by 1903. Besides the parent British company and the
American subsidiary, other Marconl companies sprang up in
Belgium, France, Italy, Canada, Argentina, and Russia--with
more to come.

Marconil did not develcp without competition in the
wireless business. 1In spite of the company's efforts to
protect its interests by leasing rather than selling equip-
ment and by refusing to cooperate with other wireless com-
panies, competition did appear.

In Europe the competition came chiefly from the German
Telefunken Company. Telefunken made equipment based on the
patents on the inventions of Professor Ferdinand Eraun, Dr.

Rudolf Slaby, and Count von Arco. The ccmpany bullt shore
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stations and equlipped some of the ships of the German navy.
Also, Telefunken incorporated an American subsidiary in 1905,
bullt a station on Long Island, and convinced the Amerilcan
navy 1t should try out Slaby-Arco wireless.

There were some Amerlcan companles in competition with
Marconl 1n the years before the war, also. The de Forest
Wireless Telegraph Company and 1ts successor, United Wire-
less Company, sold and leased equipment usually at lower
rates than Marconi. The German company and de Forest both
had been able to install equipment on American naval vessels
because our government would buy equlpment only on competil-
tive bid. Marconil refused to do business this way so the
other companies benefited.

United Fruit Company set up its own wireless system 1in
the Caribbean. The company operated a fleet of vessels
between 1ts West Indian, Central and South American plan-
tations and certain North American ports. The frult company
bullt shore stations at New Orleans, Boston, and a few points
in Central America. It maintained a commerclal service under
license of Marconi and under certain patents it had acgulred.

The Federal Telegraph Company maintained stations in
California for ship to shore and ship to ship wireless
service in the Pacific area. This company owned the rights
to the Poulsen Arc Transmitter, which was the most powerful

generator-transmitter until Alexanderson perfected hils
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Alter'nator.1

Broadcasting for entertainment did not develop prior
to World War I. Recelving and transmitting apparatus was
belng sold in the United States to the companlies in the com-
munications fleld, to the United States government, and to
amateurs and experimenters. The big electrical companies
which were to dominate the business after the war were not
manufacturing radlo equlpment for sale at this time. West-
inghouse, General Electric, and Western Electric were all
experimenting in the field but 1t was others who bullt the
bulk of the equipment offered on the early market. Prin-
cipal among the other companies were Marconl of America,
Federal Telegraph, de Forest, and Wireless Specialty
Apparatus Company, a subsidiary of United Fruit.

The apparatus being offered for sale at this time was
really qulte simple, for up to the time of the war an effi-
cient vacuum tube had not been perfected. De Forest had
added a third grid to the tube first devised by Fleming and
had shown improvements possible. But even this improved
tube was soon tled up in a lawsuit. It was sometime later

before other scientists were able to more nearly approach

lg1eason L. Archer, History of Radio to 1926 (New York:
The American Historical Society, Inc., 1933), p. 73. The U.
S. Navy Department tested four European wireless systems,
1902-1903, and decilded the German Slaby-Arco was best. Six
experimental stations were built by the department (1903) to
test the foreign systems and also those of the Amerlcans,
Fessenden and de Forest. A speclal school for operators was
opened at the New York Naval Yard.

The Braun system was used by the U. S. Army, the
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vacuum 1n the tubes and thus make them more effective as
detectors and amplifiers.

Of all the companles Marconl was the strongest and
controlled the largest number of patents. It was possible
for Marconi to have a monopoly if 1t could force its
licensees to refuse to relay any messages not coming from
a Marconl station. The German companies appealed to thelr
government for help. An invitation was issued by that
government for an international radio conference to be held
in Berlin in August, 1903 to discuss the problems of the new
industry. Austria, France, Germany, Hungary, Italy, Spaln,
Russla, the United Kingdom, and the United States all sent
representatives. Not much was accomplished aside from some
agreement on toll charges for wireless, and talk of an inter-
natlional distress signal.

A second conference was held in Berlin in 1906,

Marconl still stood firm on not relaying messages from

other makes of apparatus. The Britlish government put pres-
sure on the Marconi people and the ruling was changed finally
in 1908. This became official in the 1912 conference, through
the efforts of Britain and Italy.l

The Marconl companlies kept growing, kept presszsing

forward to take advantage of every opportunity. As already

Fessenden by the U. S. Weather Bureau. Many Navy men seaned
tofavor the de Forest machines.

1Codding, op. cit., p. 15.
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noted, a new contract was made with the British Admiralty
when 1t was found the o0ld leasing arrangement was not satis-
factory. Similar contracts were offered other navies of
the world. An innovation 1n the contracts with navles now
appeared. It was agreed that naval vessels would relay
messages from merchant marine operators and commercial
Marconl stations., In turn, the navles had speclal privileges
at Marconl shore stations thus eliminating the need for the
governments to builld their own.

United Wireless went bankrupt in 1912 as a result of
damages in the infringement sults brought against the company
over the Flemling valve and Lodge tuning device patents. This
was a great boon to the Marconl interests. The American and
British Marconl interests acqulred the assets of the bankrupt
company and removed a major competltor. Soon after this,
Marconi raised its minimum charges to $1,000 a year and
prospered mightily. From that day until the United States
entered the war in 1917, American Marconi carried ninety per
cent of the American ship to shore business.

American Marconl reached the peak of its power and
growth when the war broke out in Europe. At that time it
was attempting to take one final step which would have
virtually given 1t and its sister companies a monopoly of
world wireless communicatlons.,

General Electrlic had the patents on the Alexanderson

Alternator, a generator powerful enough to use in world-wide
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wlreless or voice radio. Senator1 Marconl himself made a

trip to Schenectady to inspect the wonderful machine. The

Marconl interests made a handsome offer for control of 1it.

Only war saved the Alternator for America, negotiations

were broken off until peace should return.

1

Douglas Coe, Marconi, Pioneer of Radio (New York:
Julian Messner, Inc., 1943), p. 216.

Senator by the King of Italy. This was an honor used 'for
the recognition of remarkable distinction in the fields of
art, literature, or science." Encyclcpedia Britannica
(1952), XIV, 470, gives the date of the award as 1903, the
same year Marconl recelved the Nobel prize for physics.

Marconl was named a







CHAPTER IV

DE FOREST AND FESSENDEN

Lee de Forest was a scientist and inventor with a
wlde range of creative work to his credit. The contri-
butions he made to modern life were many and varled, but
his fame would have been sufficient if he had only the de
Forest audlion (vacuum tube) to his credit.

De Forest went to work for the Western Electric Com-
pany 1n Chicago soon after he received his doctorate from
Yale in 1899. He was interested in finding a better de-
tector than the Branly coherer for use 1n wireless tele-
graphy. He spend a great deal of his time, and probably
the company's, trylng to develop and perfect such a device.
He changed Jobs the next year to go with the American Wire-
less Telegraph Company of Milwaukee. He showed company
officials his responder, as he called his invention, and
they wanted 1t. He refused to turn 1t over to his employers
and was discharged.

For the next year or so, back in Chicago, de Forest
had a difficult time making a living because he spent so
much time on hls invention. He worked part-time as assis-

tant editor of the Western Electrician and part-time in

Armour Institute. In addition, he taught two nights a week
42
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at Lewls Institute. Finally he gave up all work but the
teaching Job which pald $5 a week. He borrowed another $5
a week from a former assoclate by the name of Smythe. With
this money he managed to exlst until he completed work on
his wireless apparatus. Then he and Smythe together took
out a patent on the responder.

In 1901, de Forest was offered $800 to use his new
invention to report the International Yacht Race. The
offer was made by the Publishers Press Assoclation. De
Forest did not have all the equipment he needed to report
the race so he borrowed $1000 from friends on the promise
of a stock interest 1n a telegraph company not yet formed.
The press assoclation arranged for a tug to follow the
ships 1n the race. De Forest set up his transmitter aboard
the tug from which an account of the race was to be wire-
lessed to a recelving station on the shore. In turn, the
report could be relayed from there by telegraph and tele-
phone to various newspapers. The press association counted
on the novelty of the idea to have wide appeal.

Unfortunately, Assoclated Press, and a third party
had the same 1idea. In fact, all three major systems of the
day were 1n use at the race: Marconi, Fessenden, and de
Forest. A still more unfortunate circumstance was that all
three transmitters were working on the same frequency and
drowned each other out. No report of the race was received

by wireless from any one of the three. De Forest recelved
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4y
no fee or glory for his Job. He was saddled with the debt
for the new equlpment as well as welighted with the sense of
failure.

Shortly after this fiasco, de Forest set up a labor-
atory in New Jersey under the firm name of American Wireless
Telegraph Company and began looking for business. Soon the
Navy Department invited him to send some apparatus to them
to be tested alongside that of Marconi and Fessenden. The
tests were favorable. He was glven an order to set up two
wlreless stations for the Navy. Thils kept his laboratory
and little factory busy and prosperous for a time. It also
brought de Forest to the attention of Sir Thomas Lipton,

the British yachtsman.

Iipton was the owner of Shamrock III a boat entered

in the International Yacht Race of 1903. Lipton invited de
Forest to report the race by wireless. De Forest took pre-
cautions 1n this race. He reached an agreement with rival re-
porters so there was no confusion in wave lengths.

The wireless report of the race was a success. Lipton
was so enthusilastic about de Forest's apparatus that he in-
vited the young scientist to come to England. Lipton's idea
was to interest British capital in de Forest's company so it
could be expanded. But the 1nfluence of the British Marconi
Company was too strong for de Forest to get support there,
De Forest dlid make one good impression which resulted in a

chance to try hils apparatus out under a new condition. The
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zgggg_(London) asked de Forest to use wireless to report the
war which was developing between the Russlans and the Japan-
ese in the Pacific,

De Forest sent two of his ablest assistants to the
Shantung peninsula in China where they improvised and
erected a 150 foot tower of bamboo on a sea-side cliff for
a receiving station they set up there. A small steamer
salled about the Yellow Sea to pick up news of ship move-
ments and warllike engagements to wireless back to the land
station. Thils news was then relayed by telegraph and cable
to London.

The Russo-Japanese war gave different wireless systems
an extenslve test. Scattered over the war area there were
wireless outfits made by all the major companies. Wireless
was used by the combatants, by reporters, and by observers
of neutral powers.

The de Forest equlpment was used to report for the
Times (London); the British navy used Marconi with Branly
coherers; the Itallans used Marconi with a different coherer;
the Germans and French were using Braun. As for the combat-
ants, the Russlans used a varlation of Braun; the Japanese
used what they called original equipment which seemed to be
based on the Marconl design.

During these early years, 1902-1906, de Forest took
out thirty-four patents on wireless telegraphy equipment.

The most 1ntensive work of thls perlod was pointed toward
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hls outstanding invention 1n radio, the audion vacuum tube.
De Forest's audion was an adaptation of the vacuum
tube first conceived by Professor Ambrose Fleming, the

English physicist. Fleming's "valve," which was patented
in 1905, made use of the "Edison effect" as previously men-
tioned,

The original Fleming valve was really not as effective
as crystal detectors. But the idea set 1nvestigators on the
right track. Fleming assigned his patent rights in the
invention to the Marconi Company when he became assoclated
with them as a consultant.

The Federal Trade Commission in 1ts investigation of
the radio industry in the Twenties described the Flemlng
valve or two element vacuum tube as '"an evacuated vessel
containing a filament and a plate--these two elements being
connected in a circult with a microphone in such a manner
that high frequency waves compressed upon the circult other-
wise 1naudible in the telephone receiver would be rendered

audible by the rectifying action of the tube. The patent on

thls tube covered its use for radio purposes only.”l

(Italics added.)

The de Forest invention was a three element vacuum
tube. The third element or grid which de Forest added to
the Fleming design was "to be used not merely to rectity

[detect] electric oscillations, but to relay or repeat them

1The Federal Trade Commission Report on the Radlo '
Industry (Washington: GoVernment Printing Office, 192%),p.26.




Lt

on a magnified scale, so that when employed with the proper
Instruments such as the telephone, a considerable 1increase
in detecting power occurs. "t

De Forest patented hilis audion or grid vacuum tube 1n
1907 and for a few years manufactured it for sale. But not
for long, because American Macronl brought sult for infringe-
ment of the Flemlng patent which the Marconli 1lnterests then
owned. An injunction was granted agalnst de Forest pro-
hiblting him from manufacturing grid tubes. The court held
that the Flemlng patent "domlnated use of a vacuum tube
elther as a detector, repeater, amplifier, or oscillator."2

The irony of the situation was that de Forest could
no longer manufacture his improved tube for radio, and
Marconl could manufacture only the less valuable two element
tube. Everyone, even the public, lost by the court declsion.

Before the Marconi sult, de Forest had demonstrated

the efficacy of his audion in wireless telephony. In 1907,

he transmitted voice from a Lackawanna ferry to the com-
pany's Hoboken and Manhattan terminals. He also conducted
experiments the same year from a yacht cruising in Lake Erie
and from United States naval vessels. The range of signals
was not great but the experiments were impressive. In fact,
the Great White Fleet, which President Theodore Roosevelt

sent around the world in 1907, had twenty ships equipped with

11p14., p. 26.

2FTC Report (1924), 26; 236 Fed. Rep. 942.
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the new radlo telephone.

Walter Lord described this in his recent book: "At
sea the Great White Fleet 1tself experimented with a device
which could also prove a miraculous bridge between peoples--
the radio telephone, the New York Sun reported. There was a
division of opinion among the officers as to the real value
of the invention."'

A bilography of Lee de Forest 1s in one sense a history
of the wireless telegraph companlies he formed, and of the
triumphs and upsets of those companies. As noted, shortly
after he failed in hils first attempt to report a yacht race
he formed De Forest Wireless Telegraph Company. We know he
was 1in debt $1,000 for the equipment he purchased to use in
reporting the race. He borrowed a few hundred more and set
up a laboratory and trial transmitting station in Jersey
City. He slowly began to make headway there when the U. S.
Navy became interested in his work.

About this same time he met a stock promoter named
Abraham White. White suggested a new corporation--the
American de Forest Wireless Telegraph Company--with a capi-
talization of $3,000,000.

The new company was formed and prospects seemed bright.
An order came from the War Department for receiving equipment
for an Army tugboat and for two land stations for the Signal

Corps. Later an order came from the Navy for two land

lwalter Lord, The Good Years (New York: Harper & Bros.,
1960), p. 219.
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statlions. This was encouraging to de Forest, for up to this
point the Navy had been buying most of its apparatus from
Slaby-Arco.

The company continued to grow. In 1904, the Unilted
Frult Company asked de Forest to build a wireless link be-
tween Costa Rica and Panama for them. The following year
the Navy awarded de Forest a contract for five transmitting
and receiving stations along the Gulf of Mexico.

Then de Forest overexpanded and was forced out of
business. The assets of the company passed to a new corpor-
ation, the United Wireless Telegraph Company. De Forest was
not a part of this. He personally retained the patent rights
to hls new audion.

Now de Forest became associated with a new corporation,
the de Forest Radlo Telephone Company, capitalized for two
million dollars. Thils was the company which sold the Navy
the radio telephone apparatus for the around-the-world
crulise of the Great White Fleet. The equipment was assembled
and installed rather hastily and was inefficient by later
standards, but it did work for a limited range. One nrovel
use was made of it. Menarattl, an operator abcard one of
the shlps, broadcast phonograph records daily to the rest of
the fleet, Thls man may go down in history as the first dilsc
Jockey.l

In those early years, de Forest used what ws would

call stunts to get publicity for his company and apparatus.

lMaclaurin,op. clt., pp. 82-84.
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One such endeavor, in 1908, was hils radlo telephone broadcast
from the Eiffel Tower 1n Paris. With the cooperation of the
French government, he set up hils transmitter at the base of
the tower and used most of the height of the structure as an
aerlal. French government receivers reported clear and dis-
tinct reception of the records played on the Pathe phono-
graph for distances up to twenty-elght miles. The next day
1t was learned the broadcast had been heard in Marseillles,
five hundred miles away. The broadcast had been made 1n the
evening and the sky waves had bounced back to earth that far
away.

De Forest received much publicity for hils brocadcast of
the voice of the great opera star, Enrico Caruso, from the
Metropolitan Opera House, January 20, 1910, The great singer
was 1nvited to sing opera over the new radio telephone.
Accounts of the event vary as to the quallty of the reception.
Possibly fifty people heard the broadcast. A few in New York
City and on ships in the harbor said they heard the tenor's
voice very distinctly, others said there was a sound heard,
but 1t did not come through distinctly. There were a few
who complalned that some amateur on the same wave length
spolled the receptilon.

In splte of the good publiclity de Forest received, his
financial troubles were far from past. The de Forest Radio
Telephone Company failed in 1911 after an unsuccessful attempt

to become a part of a new ten million dollar corporation,
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the North American Wireless Corporation. Doctor de Forest
had to find a job., He went to work for the Federal Tele-
graph Company for $300 per month. During the two years he
worked there, he developed telegraph transmitters and
recelvers capable of handling ninety words per minute on the
Los Angeles-San Francisco line.

De Forest did not step out of his business deals with-
out reaction., He and several of hls assoclates were
Indicted for using the malls to defraud in thelr attempt to
sell radio stock. This was in May, 1912.

During the trial de Forest's audlon was scoffed at as
a devlce which looked 1like an incandescent lamp but was
worthless. De Forest's statement that some day the human
volce would be broadcast across the ocean 1n a practicable
manner was also scorned as an impossible claim used merely
to sell radio stock to the gullible for ten to twenty-five
dollars a share. De Forest was finally acquitted although
two of hls former assoclates were sent to prison.l

Thirty-four years later, David Sarnoff, president of
RCA, halled the audion as one of the twenty greatest inven-
tions of all times. Mr. Sarnoff pointed out "that modern
telegraphy, telephony, radio, motion pictures, phonographs,
transportation, navigation, aviation, and hundreds of indus-

=

trial operations now employ de Forest's basic invention.'

lNew York Times, January 1, 1914, p. 1; New York Tlmss,
January 8, 1914, p. 20.

2Monroe Upton, Electronics for Everyone (New York: New
American Library, 1958), p. 131.
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De Forest receilved another positive nudge from fate.
This came about the time he and hils associates were waiting
for theilr trial to be held.

He had been working on methods of getting greater
benefits from the audion by using two or three tubes in a
cascade or series. Thls experiment seemed to be on the
right path, but de Forest was not entirely satisfied with
results. Nevertheless, this experiment took place at the
very time when AT&T was looking for any method which could
be used for repeater or booster effect 1n long distance
telephone calls.

Up to this time the phone company had not been able
to send a long distance call much farther than Chicago from
New York Cilty~--then it faded out. The World's Falr was to
open in San Francilsco in 1915. The telephone company wanted
to be able to demonstrate at that falr that coast-to-coast
telephone service was now possible. It would be a dramatic
demonstratlion. The de Forest audion in cascade offered some
hope the feat could be accomplished. Doctor de Forest showed
his experiment to Bell sclentists. They were interested but
not entirely satisfled. They were concerned about how the

deslgn could be improved.l

lseveral men made improvements on the audicn. Langmuir
of General Electrlic bullt a tube with higher degree of vacuum,
therefore, with greater efficlency. Arnold of Western Elec-
tric, Coolidge of GE, Just and Hanaman of GE, and Babcock of
AT&T all made valuable contributions in making the audion a
detector, a repeater, an amplifier, and oscillator. All the
improvements and resulting patents made such an impasse for
commercial development that a patent pool soon became necessary.
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Because of the uncertalinty of the value of de Forest's
invention to Bell, there was delay. Thils came at a bad time
for de Forest; he was faced with an expensive court trial for
fraud. At thils poilnt, an attorney approached the de Forest
company with an offer of fifty thousand dollars for the
telephone rights to the audion. The attorney assured the
de Forest directors that he did not represent AT&T. The
price he offered was much lower than the de Forest directors
hoped for, but the need for money was pressing. They voted
to accept the attorney's offer. The de Forest people were
chagrined to learn later that the attorney transferred the
rights he bought to the American Telephone and Telegraph
Company.

De Forest took hls share of the money for the telephone
rights to the audion and reorganized hls old company.

The following years showed mixed results for de Forest.
He began to experiment with broadcasting again in 1916. It
was on one of these broadcasts that Vaughn de Leath, '"the
Original Radio Girl," based her title to fame. Most of the
program material, however, was the playing of phonograph
records supplied by Columbia and the reading of news releases

from the New York American. Among the news storles was one

which gave the results of the Wilson-Hughes presidential elec-
tion. These broadcasting activities might be called the
positive side of 1916 for de Forest, On the negatlve side

that year was the adverse decision for de Forest in the
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Fleming infringement suit.?

The next year America was at war and the federal govern-
ment placed a ban on broadcasting. But there were bright
sldes to de Forest's fortune in 1917. That year AT&T paid
$250,000 for the remaining rights to the audion. And, also,
because of the war, de Forest had the opportunity to manu-
facture audions for military communications systems without
fear of patent reprisals.

After the war, de Forest's interests spread to other
fields in which he made important contributions: talking-
moving pictures, television, and diathermy--he no longer

figured prominently in the development of radio.

Reginald Aubrey Fessenden

Professor Fessenden, a Canadlan-born sclentist, made
contributions to the development of the radio receliver which
rank with those made by de Forest and Armstrong. Hils design
of the heterodyne circult was nearly as important a develop-
ment as the audlon for home recelvers

Fessenden was a professor at the Unlversity of Pitts-
burgh in 1900 when the U. S. Weather Bureau hired him to

conduct experiments in wireless telegraphy. It was thought

1Archer, op. cit., pp. 132-135. De Forest seemed
always to be fighting a patent sult. His longest lasted
twenty years. It was with Edwin Armstrong, the father of IM
radio over the rights to a process called current feesdback
based on a method of multiple hookup of audions for stronger
reception of radio signals. All decisions in the lower
courts were against de Forest, finally in 1934 the U. S.
Supreme. Court declded de Forest had priority. De Forest
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wireless could be used to broadcast weather forecasts and
storm warnings.,

The professor had been interested in wireless for a
long time. He thought a better detector than the coherer
could be contrived. His first attempt was what he called
a "hot wire barretter," an apparatus much like an electric
lamp with a special kind of filament for detecting the
impulses. A more efficlent detector was made possible by
an observatlion made by an assistant. Followling a suggestion
of his assistant, Fessenden made a detector which he called
a "liquid barretter" or "electrolytic detector." Fessenden
used a special type of platinum wire and a dilute nitric
acid solution within a tube as component parts. With this
device the professor was able to detect the human voice
faintly.

Fessenden was showing good progress in his experiments
and was encouraged in hils work by the officials of the
Weather Bureau. He had been able to demonstrate his ability
to transmit speech, but he was not satisfied. He needed
better equipment. He realized he had a workable receiver,
but the transmitting was not satisfactcry. He had used two
towers fifty feet high and a mile apart in his attempt to
transmit from one to the other but the spark apparatus was

so nolsy 1t drowned out volces.

Radio Telephone and Telegraph Co. v. Armstrong, N. Y., 46 S
Ct 471, 270 US 663 (1925), 70 L EA 787 den'g cert. A4rm-
strong v. De Forest Radio Telephone and Telegraphy Co., CCA,
10 F2d 727.
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At thls point when the Weather Bureau was pleased with
the experiments and urged him to go on, Fessenden quarreled
about patent rights on some of his work and quit his Jjob.
This same kind of trouble occurred many times 1in Fessenden's
life, He was quarrelsome, fractious--just difficult to get
along with, to say the least.

After he left the Weather Bureau, Fessenden was able
to Interest two Plttsburgh capltalists 1n the prospects of
his experiments. The two men, Hay Walker, Jr. and Thomas H.
Given, supplled the money to form the National Electric
Signaling Company (NESCO). The original investment was about
$100,000 but Fessenden often called on them for more money.
Before the company was finally sold out, the backers had
supplied over two million dollars.

Fessenden felt hils problem was to design a high speed,
high frequency alternator (generator) for sending purposes.
The frequency would have to be too high to be audible to the
human ear. Wilth thls kind of transmitting equipment and
wilth hils improved detector he bellieved he would be able to
send and recelve the human volce over long distances--
possibly even over the ocean.

The professor knew the alternator he wanted was beyond
anything Thomson, Tesla, or other scientists had ever built.
By 1903 he had completed plans for a machine which he thouzht
would do the work he needed. He took the design of the

machine to General Electric for Charles Steinmetz to build.
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If 1t would work the way he visualized, it would be far
superior to Marconl's spark transmitter.

The machine was finally completed, but the tests were
disappointing. The frequency 1t was capable of producing was
st1ll not high enough.

While Fessenden still dreamed about a high frequency
generator, the National Electric Signaling Company went
ahead with the construction of transmission stations. Three
were erected along Chesapeake Bay; at 0ld Point Comfort, at
Cape Charles, and at Ocean View. A little later these were
given up for othersalong the Atlantic Coast. The principal
statlon was the one at Brant Rock, Massachusetts, a short
dlstance from Boston. A little later constructlon was started
on a station at Machrihanish, Scotland, because it was felt
the day was not far off when transatlantic broadcasting would
be practicable.

In the meantime, Fessenden's 1life was affected by
several major events at one time. Fessenden started negoti-
ations with General Electric for an alternator capable of
100,000 cycles frequency. Also, he was working to perfect
his heterodyne principle, and he was in the midst of a legal
sult with de Forest over the patent rights on the electro-
lytic detector. Fessenden and NESCO contended that a device
made by de Forest and his assistant Babcock was an infringe-
ment on the Fessenden patent. The case was flnally settled

in Fessenden's favor.
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The order for the second alternator which Fessenden
placed with General Electric was turned over to Ernst F. W,
Alexanderson. It became hls responsibility to bulld 1t.'

Alexanderson was a young man in his twenties when he
was glven the so-called impossible task of bullding an alter-
nator capable of generating the high frequency current
Fessenden wanted. The choleric inventor could not agree
with Alexanderson on design, so it was necessary for the
young man to follow along with ideas he did not necessarily
approve. Alexanderson prepared a design for a machine with
a stationary laminated iron armature with two rotating dilscs.
Fessenden objected to the 1ron armature and insisted on one
of wood--and his mind could not be changed. It was 1906 be-
fore Alexanderson was able to dellver the alternator in the

general form Fessenden desired. Thils machine was sent to

the Brant Rock station in September of that year.

larcher, op. cit., p. 83; Alexanderson was born
January 25, 1878 in Upsala, Sweden, the son of a university
professor. He studied at the University of Lund and the

Royal Technical Institute in Stockholm, graduating as elec-
trical engineer. He had a year post graduate work with

Slaby in Berlin. A book by Stelnmetz inspired him to go to
America to see the great man. He himself filnally worked at
General Electric with Steinmetz, whose great intellect
thrilled him.

Walter R. G. Baker, from an interview recorded in Oral
History Collection, Columbia University. Mr. Baker worked
wlth Ernst Alexanderson as a mechanical engineer at General
Electric. Baker said: '"Alexanderson always gave a great deal
in discussion, but he had such a brilliant mind you cculd
never follow him very closely., He would Jump ten, fifteen,
or twenty steps 1in the development of an idea and come out
with the result and leave you wondering how he got 1it."
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Fessenden tried out some new ideas i1n the Brant Rock
installation. He erected a sending tower quite different
from any ever before attempted. The tower was a great metal
tube three feet in diameter, as Dr. Gleason L. Archer described
it. It was 420 feet high and rested on a steel sphere as a
base. The tube was made 1n elght foot sections which had
been bolted together and supported at four polnts along the
length by sets of guy wires. The tower and wires were care-
fully insulated from the earth.l

The Brant Rock statlon went on the alr December 11,
1905, the year before the Alexanderson Alternator was de-
livered. Even wlth the spark transmitting equlpment Fessenden
had avallable at that time, the slgnal 1ssuing from the tower
was superlor to anything beling broadcast elsewhere. The first
broadcast was plcked up in Puerto Rico, strong and clear.

A letter from that same place in June, 1906 said Brant Rock
was recelved well even when a Marconl station nearby was
cut off on account of static.

The Brant Rock station had its first exchange of wire-
less messages with the installation in Scotland on New Years
Day, 1906. Fessenden and hls associates were elated with
the flne reception on both sides the Atlantic. They had
visions of the first practicable and dependable transatlantic
wireless. Thelr hopes of great commercial success were

dashed when the receivers went blank after three days. No

larcher, op. cit., 84.
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mechanical or technical reason for thils stoppage could be
found, no method of correction was successful. Three weeks
later the apparatus began to work again. The statlions oper-
ated efficlently for a short while then blankness recurred.
The problem was never solved. A few months later the station
in Scotland was largely destroyed during a storm. The com-
pany never rebullt 1t, for attention was drawn to other
problems.

The Alexanderson Alternator was delivered to Brant Rock
in September, 1906. Fessenden looked forward to broadcasting
volce with this new machine. The equlipment was assembled,
everything was 1n place, but the machine would not work. The
whole machine was torn down laboriously and a little wire
was found which had come loose from its termlnal. Repalrs
were quickly made, the machlne was reassembled, and it
worked!

The flirst demonstration of radio telephony from Brant
Rock was made to a station eleven miles away at Plymouth,
Massachusetts, But the most historic broadcast from this
station was made on Christmas Eve, 1906. This was picked up
by United Frult Company ships, by U. S. Naval vessels, and
by other craft along the Atlantic coast as far south as lower
Virginla. This has been called the first radio program in
history.

Astonlshed wireless operators on the ships called thelr

officers and shipmates to hear the music and volces coming
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out of the air. In keeping with the Christmas season, Brant
Rock, in this first program, broadcast a recording of
Handel's "Largo," a violin solo of "0, Holy Night," and a
Bible reading.?

Fessenden was working on other inventions at this tilme.
One was his heterodyne principle, which was somewhat ahead of
the times but was necessary for the reception of high fre-
quency oscillations coming from the new alternator. A non-
technical explanation of the principle is that two currents
of different frequencies when becoming part of a single
circuit establish a new frequency. For example, 1f there was
a frequency of 301,000 cycles to be recelved--and this was
beyond the capacity of the recelver--an adjJustment could be
made i1f a second current of 300,000 cycles were added to
the first, A new frequency of 1,000 cycles would result,
and this probably would be within the range of the recelver,

A few years later, MaJor Edwin Armstrong was able to
make still greater advances in reception by improving on
Fessenden's 1dea in a circult which became known as super-
heterodyne--a term familiar, i1f not understood, to most radilo
fans of the late Twentles and early Thirties.

The other important invention which Fessenden perfected
about this time (1909) was the one which led to the breakup
of his company. This was a new spark gap sending apparatus

which sent Morse Code with an exceptionally clear signal that

lypton, op. cit., p. 121.
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even penetrated static. The United States Navy and the
United Frult Company purchased several. The potential
market seemed excellent for this superior transmitter. But
the partners were not satisfled with equipment sales, they
wanted to do something bigger. They felt they could go into
transoceanic communications with a chance of competing with
the cable companies.

An application was made to the British Post 0Office for
a license to open up wireless stations in the United Kingdom
for sendlng and recelving service with America. The British
officials asked for proof of performance from Fessenden's
company. It was agreed that demonstration of abillty to com-
municate between Brant Rock and New Orleans would be suffici-
ent for the granting of a nine year license in their country.
The Americans held out for a fifteen year license, the British
finally agreed to grant it 1f the test proved successful.

The test went off well. The next step was to set up
a Canadian company to handle the link between Canada and
England. NESCO officlals assumed this would be a subsidiary
of their firm but Fessenden decided, in a wave of patriotilc
feeling toward his Canadian birthplace, the company should
be separate, should be a Canadlan, and should be controlled
by a Canadlan, Reginald A. Fessenden.

The anger of the two Pittsburgh businessmen, who had
poured two million dollars into the speculation, can be

understood. They had supported Fessenden all the way. They
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had agreed to increases 1n salary for Fessenden even before
the company promised to show a profit. Now when their in-
vestment might begin to pay returns from a transoceanic com-
munication system, the inventor wanted 1t all for himself.

A quarrel developed between the financers and Fessenden.
Walker and Given did not feel the inventor was belng fair
with them so they dismissed him from the company. Fessenden
sued for breach of contract and was awarded $400,000 in
damages. The sult was appealed. During the appeal National
Electric Signalling Company operated under a recelver and
tried to carry on with experimental work.

The company was also carrylng on other expensive legal

battles.1

Marconl was sulng for infringement of several of
its patents; NESCO was suing Marconi for infringements of
its patents on continuous wave apparatus. NESCO recelved
$300,000 in royalties in settlement from Marconi, and in
turn had to pay Marconi $30,000 for that company's claim,

The declsion on the appeal of the Fessenden sult was
rendered. Fessenden had to be palid off. When it was all over,
the Natlional Company had little left but the patents they
owned. The transoceanlic wireless telegraph business was never
developed by them. Marconi was left without competiticn to
develop that,

The National Electric Signaling Company soon discontin-

ued business. The radlo patents went to a new corporation

INational Electric Signaling Company v. Fessenden 207 F
915 (1913), 125 CCA 363; Marconi v. National Electric Signal-
ing Co. 206 F 295 (1913).
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organized by Walker and Given. This was called the Inter-
national Signaling Company. Shortly after this Given bought
out Walker. No returns on the Given investment came for
several years, and after Gilven's death., His wife had an
opportunity to make a deal with Westinghouse in 1919-1920,
After a serles of legal maneuvers a new corporation, The
International Radio Telegraph Company, took over control of
the Fessenden patents. A large part of the stock went to
the Given's estate and control to Westinghouse.

Westinghouse now was 1in a bargaining position to talk
with General Electric and i1ts new subsidiary, RCA. Westing-
house was invited to bring the Fessenden patents and its own
radio patents and Join in the ownership of RCA. Thus the
Fessenden patents came under control of RCA. The Given
family, after walting many years, reaped a handsome return
on thelr investment. They were paid 450,000 shares of RCA
preferred stock and 450,000 shares of RCA common for their
interests.

Reginald Fessenden turned his attention away from radio

to other fields of electronics, much as Lee de Forest did.






CHAPTER V
ALEXANDERSON AND RCA

Lee de Forest's grid vacuum tube may have been one of
the gr;atest inventions of all times, but, until the tube
was made efficient, the Alexanderson Alternator was the
most sought after apparatus in the radio industry.

Without a high frequency alternator such as the
Alexanderson, or the Poulsen arc transmitter as second best,
ship to shore wireless was the extent of this type of com-
munication which could be practiced with commercial cer-
tainty and success.

The wdrld had been thrilled when Marconl made his first
transatlantic broadcast in 1901, when Fessenden made long
distance broadcasts from Brant Rock, and to some of de
Forest's experliments, but commercial transatlantic message
service had never become a reality up to the time the United
States government tock over the Marconl stations on the
coast during the war.l

General Electric was installing an Alexanderson
Alternator in the New Brunswick, New Jersey, Marconi staticn

when the government commandeered the station. This became

America's link with Europe. Even though the British had cut

1FTC Report, 1924, op. cit., pp. 11-12.
65
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cables from America to the continent to prevent communi-
cations with Germany, the Alexanderson Alternator made direct
radio contact with Europe possible.

The U. S. Navy Department had long been concerned
about the problem of communication. The Navy had been
investigating wireless long before World War I. It has been
thinking in terms of defense, of naval strategy, and of ship
movement such as they had seen practiced in the Russo-
Japanese war and more recently in the European War of 1914,

Because of this concern, and because the Navy knew
1t had to have long distance transmission independent of
cable companies, the government purchased the patent rights
to the arc transmitter 1lnvented in 1903 by Valdemar Poulsen,
the Danish scilentist. The Poulsen rights were purchased from
the Federal Telegraph Company in 1918. Marconi interests
had been negotliating for the Alexanderson Alternator when
our government took over the American Marconi stations.

The United States government had the opportunity to
give the Alexanderson Alternator a good trial at the Marconil
station. The machline installed there was a 50 kw capacity.
Alexanderson was already working on a new one of a 200 kw
capacity. Once the war was over someone would be able to
buy control of the machine.

In a sense, there were only two possible customers
in the United States for the Alternators--the United States

government and Marconi. American Marconl, as previously
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noted, beneflited from the faillure of Unlted Wireless, and of
NESCO. Clark Wireless Company had shown some promise of
development on the Great Lakes but had been crowded out;
Federal Telegraph Company worked on the Pacific coast and

" had little that was excluslve after the sale of the Poulsen
patent except some Chilnese telegraph rights. United Frult
Company was interested in 1ts own banana business.

The story of the founding of the Radio Corporation of
America 1s 1n 1its essence the story of the struggle between
Marconl and the United States Navy over the Alexanderson
Alternator,

Amerlcan Marconl completed its high powered station
at New Brunswick, New Jersey, in 1913 and began others along
the Atlantic coast. About this time the German Telefunken
Company built a similar station at Sayville, Long Island,
and a French company erected one at Tuckerton, New Jersey.
These three companles hoped to compete with the seventeen
cables which linked America and Europe. The cables were,

In the maln, between the United States and Great Britain

and France. Unfortunately, as has been noted, the wireless
companlies were unable to compete efficiently and continuously
wlth the cable companies.

Senor Marconl came to America in the spring of 1915
to testify 1n a legal matter in which the American subsidlary
of his company was involved. He made a special trip to the

General Electric laboratories at Schenectady to see the
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Alternator he had heard so much about. As a result of thils
visit, negotliations were begun toward the acquisition by
British Marconl of exclusive rights to the Alternator. If
i1t was not decided at this time to install a 50 kw Alternator
in the New Brunswick station for testing transatlantic
messages, the decislon certainly was made after the German
cable was cut,

The war cut short the negotiations between General
Electric and British Marconl over the purchase of the
rights to the Alternator, for Marconl was called back to
Italy for service in the armed forces, Negotlations were
suspended by agreement of both sides to resume them at the
end of the hostilities.

In the meantime, General Electric started installation
of an Alternator at New Brunswick; the Unlted States entered
the war and took over the Marconi stations.

The 50 kw Alternator at New Brunswilck was put into
operation by the government and proved very successful.
Shortly afterward in 1918, General Electric completed its
new 200 kw Alternator. The United States Navy suggested
to American Marconi that the company put one of the new
Alternators in the commandeered station at New Brunswick
but Marconli would not agree to this, General Electric was
eager to put the machine to a test so it installed the
Alternator at New Brunswick at its own expense. It rebuilt

the aerial and entire transmitting system.
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The new equlpment was marvelous. It carrled the bulk
of the wireless traffic between America and Europe from
June, 1918 to March 1, 1920 when the government ban on
private broadcasting was lifted. A government report said
1t was the "first high powered station on the Atlantic coast
which transmitted radio messages contlnuously and reliably."l
It has been reported that battleships all over the world
were able to plck up messages from this station RFF. Even
troops in the fleld in Europe were able to receive the station
on portable outfits. The New Brunswick station was also used
to relay news of the United States to the newspapers for
servicemen in Europe.

After the demonstration that world radio was possilble
and practlcable through the use of the 200 kw Alexanderson
Alternator, 1t was not surprising the Marconl interests were
eager to renew negotlations with General Electric. These
talks began about March, 1919.

Britlsh Marconl wanted exclusive control of Alexander-
son's invention. They offered $127,000 each for fourteen Alter-
nators for Amerlcan Marconl and ten for British Marconi. There
was delay because General Electric was unwilling to sell exciu-
sive rights but inslsted on some sort of royalty arrangement.
The two parties had nearly reached agreement when represen-
tatives of the U. S. Navy visited General Electric.

Rear Admiral Willliam H. G. Bullard and Commander S. C.

Hooper talked first with Owen D. Young, then a vice president

1prC Report (1924), p. 15.
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of General Electric, and later with a group of other top
officials of the company. Bullard and Hooper came directly
from Preslident Woodrow Wilson in Paris, where he was attending
the Peace Conference. The President wanted General Electric
to dlscontinue negotiations with the Marconi interests because
once control of the Alternator passed to the British they
would have a monopoly of international radio in the same way
they did of international cables.,?’

General Electric had invested a great deal of money
and had assembled a staff of experts to produce the Alexan-
derson Alternators for a limited potential market--limited
almost to British and American Marconl, and possibly the
United States government. The Marconl companies had offered
an initial multi-million dollar contract with prospects of
8till more in the future. Now government representatives
were asking General Electrlic to refuse this buslness and
proflit., It would be difficult to explain such action to the

stockholders and workers who might be affected.

1Ernst F. W. Alexanderson, from an interview recorded
in the Oral History Collection, Columbia University, 27.
This 1s Doctor Alexanderson's account of what took place
after the Marconl offer to buy the Alternator:

"But when the contract was on 1ts way, President
Wilson interceded and sald that he wouldn't permit the rights
to be sold because the British wanted to develop a communi-
cation system that could monopolize all the communications
facilities or the world. So President Wilson asked Mr. Young
to form a company for the exploitation of those rights in
America, At least, my understanding is that he had something
to do with 1t. Probably his advisers advised him to do 1t,
but anyway a representation from the government was made to
Mr. Young and he took actions whereby the General Electric
Company bought American Marconi Company."
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Admlral Bullard had an answer to this dilemma. He
sald an American company could be formed which would "take
over" the Alternator, the Navy radio statlions and patents,
and the American Marconl interests. In this manner the
country would be assured of an Amerlcan-owned international
system and General Electric would be assured of a market for
equipment, At first, Young and hls GE assoclates were not
enthuslastic about golng into a strange buslness, the com-
munications business. When i1t was suggested that it was a
natural connection with their manufacturing of radlio tele-
graph equipment they became interested.l

The United States government through the Navy Depart-
ment had acquired large holdings in communications during
World War I. It had purchased the patent rights for the
Poulsen arc transmitter and several land stations from the
Federal Telegraph Company; 1t owned several land stations;
and 1t commandeered Marconl and other commercial statlons.
The proposal now was to form a new Amerlican corporation, as
noted, to acqulire the radlo telegraph properties of the
Unlted States government, the Marconl properties, and the
Alexanderson Alternator,

The organizers of an American company to control com-
munication faced many difficulties. The filrst obstacle,

strangely enough, was the government itself. Commander

17da M. Tarbell, Owen D. Young (New York: Macmillan,
1932), 131ff.1s the best account found of Mr. Young's part in
the formation of RCA., Margery R. Cosgrove, personal secretary
to Mr. Young, wrote "Tarbell's report is substantially correct."
Letter to writer January 24, 1962.
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Hooper and Admiral Bullard had been enthusiastic about such
a company and had suggested this company could acquire the
government holdings, but there were others 1n the government
who did not agree.

Owen D. Young went to Washington to talk with Asslstant
Secretary of the Navy Franklin D. Roosevelt about Bullard's
plan. Roosevelt was acting for Secretary Josephus Danilels
who was in Paris with Preslident Wilson. Tarbell seemed to
think a program was worked out which Roosevelt approved and
sent on to Danlels i1n Paris.l Freidel sald Roosevelt dis-
covered British Marconi "would be influentlal if not
dominant within the proposed company."2 Freidel possibly
did not understand the company was to be wholly American-
owned under thils first arrangement. It 1s conceivable some
of the stockholders might have been o0ld Marconl stockholders
of American nationality.,

If Franklin Roosevelt had not become so prominent
in public life later on, his part as assistant secretary
might never have been remembered, for Secretary Danlels
made the declsion--a negative one. Daniels felt he had no
authority as Secretary, without Congress' consent, to sell
the propertles now that the war was ended. Furthermore,
Daniels made no attempt to hide hls personal opinion: the

government should own and operate the communication system.

lrarbell, op. cit., p. 131.

2Prank Freidel, Franklin Roosevelt, The Ordeal (Boston:
Little, Brown and Company, 1954) II, p. 28.
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In fact, a bill was being introduced in Congress to make
this possible.

In the meantime, General Electric went ahead wilth
plans to acquire American Marconl. The Schenectady company
‘had the most powerful bargaining agent in the industry in
the Alternator.

The war years had been years of rapld technological
advances, coming because of the urgent pressure of war,
Dr, Alfred N. Goldsmith has said in his book the whole value
of alrcraft in the war as observation alds depended on the
abllity to report what was seen from the alr to headquarters
on the ground as quickly as possible. This meant workable
radio units had to be perfected and manufactured rapidly.1

The British government asked Westlnghouse to carry
out certain experiments and manufacture radio telephone
equlpment. Thls led to the setting up of experimental sta-
tions for testing the radio equipment in East Pittsburgh
and at Dr. Frank Conrad's home 1in Wilkinsburg, Pa. Out of
these grew KDKA, one of the pioneer and great stations of
commercial radio, AT&T sclentists in the Bell and Western
Electrlc laboratories were working to improve vacuum tubes
and other radio equipment. The laboratories of Wilreless
Speclalty, a United Fruit subsidiary, also helped out in

the war effort.

lpifred N. Goldsmith and Austin C. Lescarboura, This
Thing Called Broadcasting (New York: Henry Holt and Com-

pany, 1930), p. 15.
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The Unlted States government ordered a freeze on radio
patents during the war so infringement suits would not hold
back the manufacture of needed radio parts.l

The company which Admiral Bullard suggested for keeping
international communications in the hands of Americans would
have to face the patent problem once the freeze was lifted.
The ban could not be continued much longer now that hostili-
tles had ceased.

The company holding the largest bank of radio patents
was the American Marconi through its own patents and those
of the British company. But Marconli lacked the Alexanderson
and was helpless competitively in its American operation
without it, Young and hls assoclates knew thls fact and
used 1it.

American Marconl was a vast enterprise--the largest
radio company in America before the war. There were thousands
of American stockholders, there was property and patents
valued at millions, and a strong organization linked closely
with the British Marconi. It looked like a difficult task

to convince Britlsh interests to sell thelr shares in such

a promising property. But General Electric had the leverage

lunder the freeze, firms manufactured goods for the
government using the patent rights belonging to others but
with the guarantee of the government to protect them on
infringement counts. 'In this way de Forest was able to manu-
facture three grid tubes even though there was a Jjudgment
of infringement of the Fleming patent standing against him,
Several other companles also made the tubes.
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of the Alexanderson Alternator which they did not choose to
sell, lease, or release 1n any way to Marconli interests
except on thelr own terms.

Tarbell seems to be the only author who explains how
Young and his assoclates were able to convince Marconi to
sell, The argument used was the cross licensing idea, 1n
a sense, General Electric offered British a reasonable
price for its stock in the American subsidiary, and cross
licensing, Marconi could have the use of Alexanderson
Alternators for twenty years, and the two companies would
exchange the use of each other's radio patents. This was
a good bargaln for both, a division of business between
America and the Brlitish Emplre, an exchange of patents so
both could benefit.

Far greater than the benefits to elther company was
that to the art 1itself, according to Tarbell's quotatlion of
Owen D. Young:

Great as was 1ts gain for the nation, the chief
beneflciary of the consolidatlon was the art 1tself.
Instead of being held back by years of bickering over
patents, the intermlnable legal squabbles, as has
happened agaln and again 1n the development of almost
every one of our dilscoveries and inventions from
barbed wire to electric currents, the great existing
laboratories of the world could pool thelr interests,
each feeling that 1t was getting not only the use of

what 1t had discovered, but the use of what every-
body else had discovered,l

Owen D. Young kept 1n close touch with the departments

of State and Commerce as well as the Attorney General's office

lParbell, op. cit., p. 13A4.
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during the organizing of the new company. Admiral Bullard
was always 1nterested, always pushing the project.

General Electric had to negotiate two ways at the
gsame time: flrst, 1t had to talk with British Marconi
about the sale of 1ts interest 1n American Marconl; second,
it had to talk with American Marconl about the sale of 1ts
propertles and good will, and about use of 1ts patents.
The American talks were contingent on the outcome of the
British talks, and vice versa.

The new company, the Radlo Corporation of America,
was organized in October, 1919, with a capital of $25,000,000,
American Marconl sold 1ts physical propertles, patents,
licenses, and good will for two million shares of RCA pre-
ferred stock ($5 par value). General Electric agreed to
put three million dollars into the company, taking preferred
stock at par value, Furthermore, the electric company agreed
to turn in to the new company any patents then owned and
any which might be developed in the next twenty-five years
in the radio field for common stock at no par value.?!

Forelgn share certificates were limited to 20 per cent
in the new company. Voting rights on other than foreign
shares were transferable only to American citlzens. Under
the original organization plan, a director of the company,
or the Secretary of the Navy had the right to challenge

anyone on stock ownershlp as being by an American citizen or

1PTC Report, 1924, op. cit., p. 17.
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an American corporation,

The Radio Corporation of America began business as a
communications company. Tarbell characterized 1its progress
by saying "with incredible rapidity international communi-
cation began, first with Great Britain, then Norway, then

nl Owen D.

Germany, then France, then Hawaill and Japan.
Young noted that America was soon able to lay down any
message she cared to put on radio in twenty different
countries,

By the end of 1922, the assets of RCA had risen to
$40,975,608.17. There were 3,955,974 shares of preferred
stock of $5 par value, and 5,734,000 shares of common stock,

no par value, outstanding.

The shares owned by the majJor interested companies

were:
Common Preferred
General Electric 1,875,000 620,800
Westinghouse 1,000,000 1,000,000
United Fruit 160, 000 200, 000
3,035,000 1,820,800

By this date, December, 1922, AT&T had disposed of,
or was in the process of selling, 400,000 preferred shares

1t held.®
Even though the formation of RCA had lncluded a cross

licensing agreement between Marconl and General Electric,

lrarbell, op. cit., p. 13L4.
2FTC Report, 1924, op. cit., p. 22.
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many of the two thousand or more radio patents remained out-
side the combine. A little later Westinghouse, AT&T, and
United Fruit Company also came into RCA, This made 1t
easler to reach agreements between the leading American
manufacturers,

There was a great deal of patent confuslion over the
manufacture of tubes. Besldes the original Fleming and de
Forest patents there were many others covering patents on
improvements developed in the laboratories of General
Electric, Western Electric, and Bell. The Navy was concerned
because 1t had need for large numbers of tubes yearly Jjust
for replacements in the apparatus developed during the war.
A, J. Hepburn, Acting Chief of the Bureau of Steam Engi-
neering of the Navy, 1n January 1920 suggested to General
Electric and American Telephone that some agreement among
the patentees was necessary if the public was to be supplied
with tubes,

AT&T apparently had a policy of watching all of the
communication media with the thought always in mind to act
in the way to best protect the corporation's interests in
wire telephony, In the early days no one knew in what way
radio telephony would develop, Not many persons thought
radlio would develop as an entertainment medium supported by
advertisers, It was thought radio might develop in a form
of telephony. It was establlished early that the human

volce could be transmitted by radio from point to point.
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As Coon pointed out, AT&T needed vacuum tubes and
could not afford to have the development in this fileld
arrested or have 1ts monopoly in long distance wire
telephony threatened. It would be a very serious
matter to have others enter the field of two-way radio
telephonX particularly 1f they could adapt 1t to public
service,

Amerlcan Telephone entered a cross agreement with
General Electric July 1, 1920 with every effort made to
protect 1ts telephone interests. AT&T recelved exclusive
wire and radio telephone rights in the domestic fileld under
this agreement, The telephone company in turn gave General
Electric and RCA the right to use 1ts patents 1n the manu-
facture of radio receivers, Non-exclusive llcenses were
exchanged in the fleld of international telephony.

The makers of the agreement had no way of visualizing
the course radio would take when they made the agreements
in 1920. Not many anticipated that the entertalnment side
of radio would soon be greater than the communication.

Even after home radio began to develop the companles had a
general agreement by which the telephone company confined 1its
efforts in radio to telephony and to manufacturing radio
transmitters while General Electric--and Westinghouse, also,
later-~could manufacture radio recelving sets.,

The radio market developed beyond a communication busi-

ness soon after the ban was lifted by the government in 1920.

There was a great rush for sending and receiving equlpment.

lHorace Coon, American Tel. and Tel. (New York:
Longmans, Green, and Company, 1939), p. 206.
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Because of thelr war work, both Westinghouse and General
Electric were 1n a position to manufacture recelvers., The
two companies agreed to make RCA thelr sales agent for radio
recelvers, RCA agreed to take 60 per cent of its needs from
General Electric, and 40.per cent from Westinghouse. Both
companies contracted to sell radlo receivers to RCA for 20
per cent above manufacturing costs,

One of the first problems which arose with the growth
of radio as an amusement medium and which was not covered by
the cross licensing agreements was the question of furnishing
wlre services to radlo statlions. Sometimes 1t was necessary
to have a wire connection between the origination point of
the program and the transmitter if the two places were
separated, At first, programs had been broadcast from radio
studlos located at the transmitter., As program varlety
developed 1t occaslonally was necessary to broadcast from
"remote" or "nemo" places. A church service broadcast would
necesslitate a wire connection from the mlicrophones in the
church to the transmitter. A report of a sports event might
call for the same sort of wire service.

AT&T took the position that wire service was not part
of its public service as a telephone company., The company
expressgsed wlllingness to furnish wilre service any time possible
as long as 1t did not interfere with its telephone business.

In other words, the phone company would decide when 1t was
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able to glve wire connectlon service to radio; no one should
expect 1t as a matter of course.
The scene was lald for a long struggle between the big
companies in radio. The prize was great, A new industry
was developing which would make undreamed of profits a

reality.

lFederal Communications Commission, Proposed Report,
Telephone Investigation (1938), pp, 455-&58; 461-463%,




CHAPTER VI
PIONEER RADIO STATIONS

One of the most debated subjects 1n American broad-
casting history 1s which radio station was the first to
institute regular broadcasts. It 1s possible to read long
arguments to prove that KDKA, the Westinghouse station in
Pittsburgh was first, The same 1is true of WWJ, the Detrolt
Egﬂi statlon. They are only two of the claimants. There
are many athers,

Let thls be the first treatise on early radio which
has not been led into the confusion, Suffice it to say,
in the case of the two principals, KDKA and WWJ, each has
sufficient clalm to glory for its early accomplishments with-
out worry about which was "first." They both were piloneers
and both should always be remembered in the history of
communication.

A $5.00 bet on the accuracy of a cheap watch was the
first step in a sequence of events which led to commercial
broadcasting at KDKA, 1f some of the tenuous connectlons are
admitted.

Frank Conrad was asslistant chief engineer at Westing-
house Electric in Pittsburgh in 1912, One day Thomas

Perkins, a fellow employee, showed Conrad an expensive watch

82
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he had Just bought, Conrad sald the watch was no more
accurate than the $12 watch he carried. He had made the
statement Jokingly, but Perkins was indignant that Conrad
compared the new watch with a cheap timeplece. Conrad
enjoyed teasing his friend. In the end he offered to
match the accuracy of his cheap watch against that of
Perkins', A wager of $5 was agreed upon.

Conrad decided to play a Joke on his friend. He ex-
changed the works of a $65 dollar watch for that of the
cheap one. To test the accuracy of the watch he checked
with Western Union time, He noticed a varlation in time,
but did not belleve the fault was in the watch.

Conrad wanted the most accurate time check he could
get 80 he bullt a radio set over which he could recelve
Naval Observatory time signals broadcast from Arlington,
Virginia. Having done this, he adjusted hils watch, and
won the bet. We assume he returned the five dollars, and
told hils friend the story so they both could have a good
1augh.l

The bet on the watch in 1912 had played 1ts part:
it made Conrad a radio fan. He began to experiment with
a transmitter as well as & recelver., His statlion was on
the second floor of his carriage house garage at the rear
of his residence 1in Wilkinsburg, Pa. This experimental

station was licensed as 8XK. It has been related that

—yp——"

l11terary Digest, March 13, 1937, pp. 19-20.
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"it 1s from this statlon that KDKA stems and with it radio
broadcasting as it is today,"!

Conrad's experiments were cut short with the cancel-
lation of all amateur licenses, April 7, 1917, the day after
the Unlted States entered World War I. The statlon was
used on occ¢aslon during the war under special authorization
to tegt radlo equipment being manufactured by Westinghouse
for the military. After the ban was 1lifted May 1, 1920,
the station was relicensed.

The interest in radio had increased during the war,
After Doctor Conrad returned to the air with his experi-
mental station 8XK he found he had many persons listening
to his broadcasts, He received many letters from fans re-
porting they heard his signal and wanted to report on 1its
quality and on the distance of reception. Because of the
monotony of talking to test his equlipment, Conrad one night
placed a phonograph in front of the microphone and played
records,

This act seemed to amaze and please radio "hams" all
over the countryside. Conrad's mall became a flood of
letters with requests for certain records to be played at
specified times., At first he tried to grant as many of the
requests as he could, but soon thls became impossible. He
announced the volume of requests was so great he no longer

could answer them all individually at the times stated.

lwestinghouse Electric Co., "History of Radlo Broad-
casting and KDKA" (a mimeographed history, n.d., published
sometime after World War II), p. 5.
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Instead he sald he would "broadcast" records for two hours
each Wednesday and Saturday evening.1

The formal schedule had not been operating long before
Conrad exhausted his supply of phonograph records. The
Hamllton Music Store of Wilkinsburg offered to lend him
records to use on the radio if he would be kind enough to
mention the name of the store in his broadcasts, Thus the
music store early learned the benefits of radio advertising,

The programs of phonograph recordings continued for
some time. Occasionally vocal or instrumental "live talent"
was added as a speclal treat. Conrad's two young sons,
Crawford and Francis, relieved him from time to time as
masters of ceremony, but otherwise there was little change
from the first scheduled broadcast.

The step which transformed 8XK from an experimental
hobby of Conrad's to an outstanding commercial radio sta-
tion, KDKA, was simply a man reading a newspaper. The man
was not Just any man, but H. P. Davis, a Westinghouse vice
president who was 1ntensely interested in Conrad's radio
experiments. The newspaper Davis was reading contalned an
advertisement offering to sell radios to persons who wanted
to llsten to Doctor Conrad's concerts, Davlis at once saw
the opportunity for Westinghouse: bulld a radio station to
broadcast programs. This would create a market for radlo

receivers which Westinghouse could manufacture.

1"Broadcast" came into early use., Sometimes the past
tense was used 1n the form of '"broadcasted." It was not long,
however, before broadcast became both the present and past
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Davls reread the ad whlch the Joseph Horne Company, a
Pittsburgh department store had inserted in the local Sun

Wednesday, September 29, 1920:

Air Concert "Picked Up"
by Radio Here

Victrola music, played into the air over a
wireless telephone, was 'picked up" by listeners
on the wilreless recelving station which was
recently installed here for patrons interested
in wireless experiments. The Concert was heard
Thursday night about 10 o'clock and continued
about 20 minutes. Two orchestra numbers, a
soprano solo--which rang particularly high and
clear--and a Juvenile "talking plece’ constituted
the program.

The music was from a victrola pulled close
to the transmitter of a wireless telephone in the
home of Frank Conrad, Penn and Peebles Avenues,
Wilkinsburg. Dr, Conrad 1s a wireless enthusiast
and "puts on" the wireless concerts periodically
for the entertainment of the many people in this
district who have wireless sets.

Amateur Wireless Sets, made by the maker of
the set which 1s in operation in our store, are
on sale here, $10.00 up.

Mr. Davis was soon able to convince officials at
Westinghouse that a business opportunity lay in selling
recelving sets 1f the proper sending station were estab-
lished to furnish entertalnment.

An application was made to the Department of Commerce
for a radio station license on October 16, 1920. Conrad

and D. G. Little of Westinghouse set about constructing a

transmitter so they could be bn the alr to announce results

tense, Another word "radiocast" was tried as a verb but
never achieved popularity.
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of the Harding-Cox electlion, November 2. The llicense was
approved October 27, 1920 and the call letters KDKA were
assigned.

Arrangements had been made with the Pittsburgh Post,

a morning paper, to have the results telephoned to the
station as they came into the paper during the evening.

The station was constructed in a tiny, makeshift
shack on the roof of a Westinghouse manufacturing building
in East Pittsburgh. The transmitting equipment, the record
turntable, and the broadcasting staff were all crowded in
one room. There was an operator, an announcer, and two
men to handle the telephone lines to the newspaper. Two
men stood by at the newspaper office to telephone the wire
reports to KDKA as fast as they were received there. Mr.
Little was the engineer. Dr. Conrad stood by at the experi-
mental station in his garage loft, ready to take the air in
case transmitting at KDKA failled or faltered.

The initilal program at KDKA began at 6:00 P.M.,
November 2, 1920, and continued untll noon the next day,
long after Cox, the Democratlc candldate had conceded victory
for Harding. Music was played between the electlon reports,
80 there was entertalnment value to the broadcast as well as
information.

Dr. L. W. Chubb of the Westinghouse Radio Engineering
Department had set up a recelver and loudspeaker at the

Edgewood Club, a suburban Plttsburgh community center. Many
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Westinghouse employees and other residents gathered there to
hear the historlc broadcast. Not only these persons, but
hundreds of others, many from some dlstance, reported hearing
KDKA that night.
KDKA set standards of programming early in 1ts history.
Some of these have served as standards for the industry.
They pledged themselves to work in cooperation with the press
in news coverage; to try to beneflt the greatest number of
listeners with programs of interest; to avold monotony in
programming; to channel distinctive features into a regular
time schedule.
The statlon also triéd many innovations 1n programming.
One of these was broadcasting a church service by remote plck-
up. The service was from Calvary Episcopal Church in Pitts-
burgh and was conducted by Dr. Edwin Jan van Etten. Re-
calling the broadcast, Dr. van Etten declared:
All was goling well, but on glancing at the cholr
I discovered strange faces and noted unusual antics.
It was not until later that I learned these were
Westinghouse englneers--one a Jewish lad, the other
a2 Irish Catholic--garbed in surplices to make them
inconspicuous in the midst of my Protestant Episcopal
cholr.
Even now, as I think of theilr presence there, it
seems to me that they symbolize the real unlversality
of radio religion.l
KDKA trled another church experiment by broadcasting

the Calvary Eplscopal service to a recelver and loudspeaker

set up in the Herron Presbyterian Church on a Sunday when 1t

1West1nghouse, op. cit., pp. 8-9.
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was necessary for the minister of that church to be
absent.l

Into this new radio station, KDKA, one day in Decem-
ber, 1920, came an inquisitive young man. He was eager to
see fhe new statlion set up by Dr. Conrad, He was Harold
W. Arlin, a young electrical engineer working for Westing-
house at East Plttsburgh, During the tour of the station
he was 1nvited to speak into the microphone.

As West has said, "Fortunately he was gifted with
preclse dictlon, and a resonant voice, sharp enough to clear
through the imperfect conditions of transmission and
receiving sets."?

The microphone Arlin spoke into has been described
as looking like a fur-lined tomato can. His volce had a
natural quality that broadcast so well in the early days
of radio. He was quickly hired as a full-time announcer.

At first his dutiles were comparatively simple. He had to
chat informally with his unseen audlience between the playing
of phonograph records. Later on there was sports reporting
to do, and famous people to Introduce and interview.

Harold Arlin reminisced recently about hls work as an
early radio announcer. He was at his home in Mansfield,
Ohio where he had retired after thirty-five years as an ex-

ecutive in the Westinghouse plant in that city. He said his

1Radio Broadcast Magazine, May, 1922, p. 17.

2Robert West, The Rape of Radio (New York: Rodin Pub-
lishing Co., 1941), p. 23.
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announcing Job gave him the pleasure of meeting many famous
people. He introduced Herbert Hoover when he made a plea
for money to buy food for the people left desolate in Europe
after World War I. Arlin also introduced Lloyd George to
the audience when the British Premier visited America, and
Marshal Foch when he made his trip to this country in the
Twentles. Arlin said he thrilled to hear Will Rogers gilve
an unrehearsed comedy sketch of some length. His material
was taken from a newspaper which was handed him as he stepped
before the microphone. The announcer also remembered the
reception William Jennings Bryan recelved in his first ap-
pearance before the microphone.l

Arlin related several humorous experlences before the
"mike" which still make him chuckle. One night he was inter-
viewing Babe Ruth, who was supposed to read a prepared
statement, Ruth had mike fright and couldn't speak. Arlin
quickly took the paper from Ruth and read the statement him-
self, During the next few days several letters were received
at the station complimenting Babe on his fine speaklng voice.
Another time, Arlin was re-creating a prize fight between
Dempsey and Firpo, and was doing 1t from a wire report, as
it caﬁe in, round by round. Something went wrong with the
telegraph, Arlin could no longer keep up the illusion of a
ringside account of the fight. Many fans could never under-

stand why there was a swltch right 1n the very middle of

lHarold Arlin, interview with the writer, November 6,
1961.
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things from the fight to market reports.

Arlin's volce became known world-wide through his
announcling over Westinghouse's short wave station. One
housewife in Australia wrote about hls health after 1lis-
tenlng to a program on which he coughed. The Times (London)
called him "the best known American voice in Europe" and
sald many Britons stayed up all night to hear him.1

The shack on top the Westinghouse building served
satlisfactorlily only as long as the broadcasts were phono-
graph concerts, or programs from churches, stadiums, or
other remote locations. Before the summer of 1921 it was
declded to program orchestras and live talent. There were
several employee musical groups in the Westinghouse organ-
lzatlon; these groups volunteered to perform over radio.

The first of these programs were broadcast from the
plant auditorium, but the resonance in the room was so
great the music came out of the receiver distorted. To
correct thils, a tent was pitched alongside the shack on the
roof. The broadcastingwas done from there. Thls served very
well all that summer and into the fall, but then 1t was
destroyed during a heavy wind storm.

The bad weather forced the company to builld another
indoor studio. Someone had the idea of pitching a tent in-
doors to escape the resonance caused by the sound waves

bouncing off the hard walls. In essence, this 1s what the

lRotarian Magazine, November, 1955, p. 63.
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engineers did: they lined the studio walls and celling with
drapes and burlap. This corrected the problem, the reception
was satisfactory.

KDKA continued to grow, continued to set standards for
other stations to follow. Dr. Frank Conrad soon began to
devote much of his time to perfecting short wave radio. This
became an important step in making radio broadcasting reach
out for great distances. A repeater station was bullt at
Hastings, Nebraska, in January, 1924, This made possible

relays from Pittsburgh to the Pacific coast,

General Electric Statlons

General Electric, Westinghouse's principle competitor
in the manufacture of electrical devices, was a little slower
in getting into broadcasting. GE had worked on radio equip-
ment during the war, and was prepared to make radio recelvers
when Westinghouse started. The progress and purpose in
broadcasting at GE closely paralleled that at Westinghouse.
The two companlies were closely assoclated as members of the
"radio group."

Clyde D. Wagoner, who directed the publicity and
promotion of the General Electric stations in the early days,
stated the purpose of the company very succlnctly:

General Electric began broadcasting in 1922 for two

reasons:

1, To help in the sales of radio recelvers which

it was manufacturing. There were but few 1n the busl-
ness at that time.

2. To establish a studlo-workshop or laboratory
where newly developed broadcasting equipment could be
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put to a practical test; also a place where prospective
customers could come and see broadcasting equipment in
actual operation.

General Electric had no thought of entering the
entertalinment field. It was a manufacturer of electrical
equipment and in no way associated with the entertain-
ment fleld.

Its first broadcast station was WGY, about the tenth
in the country when opened. Later the Company bullt
two more stations, to expand national interest 1n
buylng radio recelvers, One_was KOA in Denver and the
other KGO in Oakland, Calif,l

The operatlon of these stations became a great burden
to the Radio and Publicity Departments which were footlng the
bills. This problem became an industry problem. Who was
to pay for broadcasting? The problem will be discussed in

a later chapter.

WWJ, the Detroit News Station

WWJ came 1into existence by chance much as KDKA had.
To compare with the $12 watch, the radio to pick up the
Arlington time signals, and the company official reading a
newspaper which figured in the founding of KDKA, there was
a wireless operator who needed a loan, a kind-hearted and far-
sighted publisher, and a young son with an interest in auto-
moblles and wireless sets.

Willliam E. Scripps, the publisher, befriended Thomas
E. Clark, who had been working with wireless 1n Detroit
since‘l900. Clark established his own company and secured
the wireless contract for the Detroit and Cleveland Navi-

gation Company ships on the Great Lakes until about 1910.

lclyde B. Wagoner, personal correspondence with the
writer, October 9, 1961,
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Clark was unable to withstand the squeeze of the larger wire-
less companies when they moved into the area about that time.

Clark asked Scripps for a loan during those pre-war

days, for hils funds for experimental work were low. Scripps
became interested in what Clark was doing. Clark was full

of enthusliam for wilreless and in turn made Scripps feel the
same. The newspaper man began to visualize what might be done
with radio--how a newspaper might use radio. Scripps not

only thought of radio as a news disseminator but also as a
news gatherer, In hls own words:

The thought occurred to methat perhaps the News should
become interested in wireless telephony. I thought
perhaps that we might even afford to put in a wireless
statlion, and have an operator sit there all day long
and Just gather any news that might come from the air.

I don't know what the restrictions were on stealing
stuff from the air in those days. I didn't know whether
there were any laws covering that point or not, but I
thought that at least we might try it and see what
happened. After usling what persuasive powers I had, Il
finally got the consent of the Board to install a set.

Young Bill Scripps, the publisher's son, had an early

amateur radio station 1n his name. He was a frequent visitor
to Clark's shop, and in turn Clark helped erect radio equip-
ment at the family city residence on Trumbull Avenue and

at the summer home at suburban Lake Orion.

Radlio Broadcast magazine of June, 1922, published an

article telling of the predecessor of WWJ and of the insti-
tution of regular weekday broadcasts which began August 30,

1920 after ten days of experimental broadcasting.

lWilliam E. Scripps, from an interview recorded in the
Oral History Project, Columbla Unilversity, p. 23,
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The first regular broadcast was a report of the local,
state, and Congressional primary election results.l
The 1mportance of WWJ to the development of radio 1is
not what 1t was "first" 1in, but that a newspaper would spend
as much as 1t did on the station without any revenue for

several years or profit for a longer period of time. The

sole beneflt to the owners of the Detroit News station WWJ

was the publiclty that came with the mention of the name of
the newspaper along with the call letters of this ploneer
station.

Banning quoted the radio editor of the Detroit News as

saying goodwill was the only return they expected from the
station. No increase in circulation or advertising could
be attributed to the operation of the station, but he said
"Qur paper and our call letters, WWJ, have become known in
every state in the Union and in countries within 4500 miles
of Detroit, through our broadcasting service,"?

It is difficult in the 1960's to appreciate how
different radio was in the Twentles. In the first place,
radio stations operated differently. They were not on the
alr as long as they are today. Some broadcast only a
few hours a day or even a few hours a week, This was

due in part to the number of frequencies or wave

lWWJ -The Detroit News (Detroit: The Evening News
Assoc.,, 1922). The first set was a de Forest Type 0T-10
transmitter, 200 meter wave length wlith range of not more
than 100 miles. There were possibly 300 recelvers 1in the
area. Soon replaced by stronger Western Electric.

°William Peck Banning, Commerclal Broadcasting Ploneer

(Cambridge: Harvard University Press, 1946), p. 237.
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lengths that were avallable. Many of the receivers of that
day were not adapted to tuning in a variety of wave lengths.
Since several stations might be assigned to each ot the few
wave lengths avallable in an area, 1t was necessary for sta-
tions to divide time.

Radio was also a new art. There were no traditions,
and few standards for programming. Even as Conrad, Fessenden,
and de Forest had done, so were most ot the other early sta-
tion operators doing--using music as the main fare in the
early program broadcast. Most of the music consisted of
phonograph records, although there was instrumental or vocal
music sometimes when visitors dropped in to try radio broad-
casting. Now and then a speech was glven, or some sports or
election results read, or some hymns sung.

WWJd faced the problem of being on the air part of
every week day and presenting programs which would have
enough variety so there would not be a monotonous sameness.

Concerning thils early programming, Mr. Scripps saild:

With regard to talent for our station, if a good band
came to town we would try to get them to come down

and play for us, charging them nothing for the experi-
ence. The filrst time that Fred Waring ever played
before a microphone was 1in our station. There were no
rates for talent in those days.

Otis Skinner and his wife came 1n one day. They

knew about radio and had heard that we had a set so
they came over to see 1t. They very graclously put on
a Shakespearean act for us, with no thought of compen-
sation, nor did we suggest that we might owe them

something. We weren't getting compensation ourselies.
It was not commercialized in any way at that tlme.

1Scripps, op. cit., p. 27,
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It was fascinating to run a radio station even in those
days. The staff had to be versatile and willing to undertake

the Impossible. Rex White, a writer for the Detrolt News,

was drafted to help out on the radio station. He wrote
sketches and shows for the station, sometimes as many as
eighteen a week. He 1nterviewed celebrities whenever they
could be coaxed into the studlo. These intervlews were
mostly ad 1lib and were often done on the spur of the moment,
Even when there was time for preparation there was likely
to be trouble. Sometimes seasoned performers would have
stage fright in front of the microphone. Thurston, the great
magiclan, was so nervous on hils first appearance that the
whole cast had to sit down. Even Mary Pickford lost her
place while reading the script, the first time she appeared
on WWJ.
One of the first problems in programming which faced
WWJ was with the stage and screen stars who appeared on the
station. There was fear that radio would hurt theilr box
office. Later when they found what attractions they really
were, they demanded large fees for appearances.
Rex White reminisced about this:

We started bringing in stage celebrities but we ran

into trouble. The managers of the theaters felt that

we were taking away a portion of their audiences who

would stay at home and listen to the star on radio

rather than pay, at that time, two dollars to hear

them. Notices were posted in most of the dressing

rooms saylng that any actor who appeared over a radilo
station was to be immediately discharged. It took
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some little time to convince the managers what we were

really doing was gilving him an enormous amount of free

publicity to fill his theater rather than empty 1t,1

Mr, White may have had trouble gettlng theatrical

talent to appear on WWJ, but he found 1t was Just as difficult
to keep off the alr the undesirables, or "psychopaths" as he
called them.

In retrospect, it 1s unusual that the Detroit News

and other such organizations without direct connection with
the radio industry invested so much time and money and

talent 1nbullding broadcasting stations from which only
intangible results could be expected. The first transmitters
were simple and inexpensive by present standards, but, never-
theless, 1t seems strange that astute businessmen put thou-
sands of dollars in an enterprise which many people labeled

a passing fancy.

The owners of WWJ seemed determined to do a good Jjob
of broadcasting. Attention was glven to good programming
and to keeping the equipment up-to-date. A special musical
Program was broadcast during the Christmas holidays 1in 1920
as well as one celebrating the new year. A more powerful
transmitter was installed in June, 1921, less than a year
after the station began regular broadcasts. A two wire

antenna 290 feet long was strung from the Detroit News

Bullding to the Fort Shelby Hotel. Soon after this new equip-
ment was in operation, there was a report the programs were

being receilved in Atlanta, Georgia.

lRex White, from an interview recorded in the Oral
History Project, Columbia University, p. 2.
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The staff of the radio station grew. The staff had
eleven members by the end of 1921, and occuplied 3,000 square
feet of space in the newspaper building.

WWJ expénded capacity again in February, 1922. A still
more powerful transmitter was installed. Under favorable
condltions 1t could be heard coast-to-cbast.

That year there were new ideas in programming also.

An extenslve schedule of Lenten programs was ilnaugurated
which culminated in a remote broadcast of the Easter Cantata
from St, Paul's Eplscopal Cathedral in Detroit.

Educational programs were tried in 1922 also. Broad-
casts were made of extension programs from the state's
largest schools, the University of Michigan at Ann Arbor,
and the Michigan Agricultural College at East Lansing.

There was another important development at WWJ in

1922. In May, the Detroit News Orchestra was established

with sixteen musiclans, most of whom were also members of
the Detrolt Symphony Orchestra. This was at a cost of
$1,100 a week, which was a heavy expense 1tem for a totally
Subsidized undertaking.

This account has gone to considerable detaill about the
development of WWJ because the statlon serves as an out-
standing example of public service by a broadcaster who had
very little expectation of any tanglble benefits.

But more astounding than the account of the time and

talent expended by the owners of WWJ in public service
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broadcasting 1s the amount of money that was poured into the
project year after year. Herbert Ponting who was in the

business office of the Detroit News during the early years

sald the station started receiving some revenue when 1t

Joined the Red Network of AT&T through the telephone company's
New York station. This was 1n 1925. Nevertheless, the
station operated in the red for the first ten years (1920-
1929).

seven years to wlpe out the deficits of the first ten. 1In

Even after profits started in 1930 i1t took another

other words, 1t was seventeen years before WWJ returned a

profit to 1its owners.l

Henry Ford and Radio

The electrical manufacturers who set up stations to
broadcast so that they might sell more radio recelvers, and
the newspapers whose only benefit for years was largely the
publiclty of 1dentification were not the only owners of radilo
There were schools, churches, stores, and dance

stations.

halls, and many kinds of business places.

1Herbert Ponting, from an interview recorded in Oral
Hispory Project, Columbia University, p. 2.

WWJ Costs (operating costs and depreciation included)

1920 costs $ 3,604 1926 revenue $ 21,500
deficit 71,000
1921 costs 5,760 1927 revenue 29,000
deficit 51,000
1922 costs 80,000 1928 revenue 56,600
deficit 53,000
1923 costs 66,000 1929 revenue 106,000
deficit 65,800
1924 costs 66,000 1930 revenue 190, 000
profit 7,000
1925 revenue 7,437
deficit 81,000
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Orie of the best known business men during the Twenties
was lnterested 1in radio also. This was Henry Ford, the man
who set America on wheels in his Model T Fords.

He had automobile plants in the metropolitan area of
Detroit, he owned lake freighters, he operated lumber camps,
he owned 1ron mining property in Upper Michigan and coal
mining property in Kentucky, and a railroad--to mention only
a few of his interests.

Ford thought and talked of radio in terms of develcping
a vast communication system (some 500 stations) througch which
his wldely spread enterprises could be linked.1

Some experimental radlio work was done by the Ford
interests as early as 1920. A station, XKDEN, was buill in
Dearborn, Michigan, 1in August, 1921. Shortly thereafter,
WNA, Springfield, Ohlio, WFD, Flat Rock, Michigan, and KDEP,
Northville, Michigan, were also constructed. There was

another station, WWI, which willl be discussed on the following

page. 2

Three other stations were constructed in the years
1923-1925 at Jackson, Ohio, and at L'Ange and Iron Mountzin,
Michigan. It 1s not clear if Ford meant to blanket the
country with stations as a commerclal communicaticns nstwcric
or 1f he planned to use the statlons Jjust for company

messages.

lpord News, August 15, 1921, p. 3.

20ffice Memo to J. A. Moekle, Office of Gensi1al Counsecl,
Ford Motor Co. from Henry E. Edmunds, manager Ford Arznives,
Dearborn, Michigan.
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There was one Ford radlo station which broadcast for
the entertainment of the public. This was station WWI,
Dearborn, now all but forgotten, even by Mr. Ford's bio-
graphers.

Radlo station WWI began to broadcast in May, 1922,
on a 360 meter wave length for one hour, one night per week
(10:00 to 11:00 P M. on Wednesdays) with a varlety program.
During the daytime, the station operated under a limited
commerclal license as KDEN. It was a part of the communi-
cations circult of the Ford Motor Company.

The Ford News, an old company magazine, described the
station studio as "heavily padded and quilted gray curtains
with white padded cellings have added greatly to the tone
quality of both instrument and voice."l This is suggestive
of the tent Westinghouse engineers built into an inside
studio in order to escape the resonance caused by plastered
walls,

The plant magazine of April 15, 1923, reported the
radio station had received letters from listeners in thirty
states--some as far away as New England, Florida, and Texas.
The programs were enjoyed 1in Ontario and Quebec also.

A typlcal program broadcast by WWI during this early
period was one presented 1n October, 1922. Muslcians from
the Ford Motor Company band played several numbers featuring

the saxophone, an instrument which was very popular at that

lrord News, Fetruary 1, 1923, p. 4.
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time. Other musical numbers on the program were vocal solos
wlth plano accompaniment.

Dr. J. P. Pratt of the staff of Henry Ford Hospital,
Detrolt, gave a medical talk. Reprints of the talk were
offered to anyone who might write for them. The program ended
with interpretive readings of "Encouragement" and "Bells cof
St. Michael” to the strains of soft music.

This "made up a good evening.'l

The station recelved a better time assignment in 19237,
It went on the air at 8:00 instead of 10:00 P.M. The statlon
manager did his best to present a variety program of local
talent each week,

Within four years after the Federal Radio Commission
was formed 1n 1927, the Ford stations were off the air. The
Dearborn station was closed April 1, 1930 when the company
was unable to renew its license. The other statlons closed
down June 25, 1931, for the same reason. In October, 1931,
licenses for experimental stations at Dearborn and Lansing,
Michgan were granted. These were held until August 3, 1934,
when the new regulatory body, The Federal Communications

~

Commission, did not grant renewals of licenses.®

1Ford News, November 1, 1922, p. 1.

QOffice Memo, to Moekle from Edmunds. An eariler sta-
tion at Lansing had been established for experimental broad-
casting with aircraft shortly after Ford acquired the Stout
Metal Airplane Company in 1925.



CHAPTER VII
A GIANT BEGINS TO GROW

Herbert Hoover became Secretary of Commerce in 1921
and assumed the duty of licensing radio stations. He found
he had no discretionary power in deciding who should be
licensed. Persuasion seemed to be his only weapon in
regulating licensees.

The government wartime ban against private radio sta-
tions had not been lit'ted long when Hoover took offilce, but
the interest in radio was high. At the end of the first
year, March, 1922, the department had granted only 65
licenses but by the end of the second year of Hoover's
secretaryship there were 576 1icensees.l

Confusion and chaos in radio broadcasting was becoming
evident by the end of 1921. Banning said,

By the end of 1921, the situation as to broadcasting
was that hundreds wanted to broadcast, that millions
wanted to listen, that no one was sure how broad-
casting was to be supported, and that the rapidly

growing industry was in an unwholesome and demoralized
state,

1Banning, op. cit., p. 135.

* 2pigtribution of radio broadcasting stations,January 1,
1922 to Februarg 1, 1923, ibid, p. 61.

1922--Jan, =-- 2 1922--May--220 1922--Sept.-496
Feb, -- 36 June-314 Oct.--539
Mar. -- 65 July-378 Nov.-=-554
Apr. -- 133 Aug. -451 Dec.--570

1923--Jan. -- 583; Feb.--576

104
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There had been fewer than 50,000 receiving sets when
Hoover took office as Secretary. The broadcasting stations
were of low power and of short range.1

Before the end of his first four years in office, Hoover
looked back 1n amazement at the gilant which had grown because
of the public's demand for radio entertainment. The more
than 500 radio stations made i1t possible to reach nearly
every home 1in the country. The sales of radio apparatus
during those four years increased from a million dollars a
year to a million dollars a day. Two hundred thousand
persons were belleved to-be employed to some degree in the
Industry which furnished entertainment to an audlence of abcut
twenty million.°

In the first years of Hoover's term as Secretary, radio
stations sprang up in every state in the nation except
Wyoming. California led with sixty-six, Ohio second with
thirty-four, and New York third with twenty-eight. The best
and most powerful stations were in the East.3

There should be no mlstake about the longevity of
radio stations. Since the Department of Commerce had no
Power to set standards of financial respcrnsitilitiy c¢: of

technical capabilities, licenses were necessarily granied to

———

lHer'bert C. Hoover, The Memoirs of Herbert Hoover
(New York: Macmillan, 1952), 1II, p. 139.

°Radlo Broadcast Magazine, December, 1924, p. 260,

3L1terary Digest Magazline, November 11, 1922, p. 29.
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many who would not be conslidered today. Undercapitalized and
inexperienced operators of staticns from which there was no

revenue soon found broadcasting was an expensive hobby few

D

men, companies, or 1Instituticns could afford. The turncver

of licenses was extremely rapid.

Banning said that at the close ¢ 1925 there had been
1,429 licenses granted since 1922 with only 562 sti1ll remaining
active. Seven per cent of the licensees had never operated
thelr stations, and forty per cent disappeared from the list
within eighteen months after licensing.l

Early radio sets were mainly of the crystal variety,
although vacuum tubes were used more and more as they were
perfected and became available.2 In those early years pro-
duction could not keep up with the demand.

E. L. Bragdon, radio editor of the New York Sun in the

early Twenties, said of the tube situatlon in those years:

It should be understood that tubes 1n those days
were not 60f each. Tubes had a list price of around
$6 yet were so scarce that no one could buy one with-
out paylng a bonus which brought it to $8 or $3.50 a
tube. The 1life of the tube might be one night or
again it might last three or four months. Thus the
multi-tube sets were for the boys and men with money
who were willing to gamvle.

lBanning, @ . Ci"J. k] po 2350

2Ibid., p. 281. By 1574, four million radloc sets weve
in American homes of which 2.4 millions were "manufacture=d
tube sets'" and the balance "home-made tube sets and crystal
sets in almost equal proportion.”

3E. L. Bragdon from an interview recorded in the Oral
§£§§ory Project of Columbia University, p. 14. The Literary

———— o o el e
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Radio became very popular in America. The Literary

Digest, in 1922, devoted the front cover of one issue to a
pilcture of a family--mother, father, and children--grouped
around a radio enJoying an evening's entertainment coming
to them from a station three hundred miles away. The New

York Times ran a feature story on a classified ad 1in one of

the metropolitan newspapers which had cited good radio
reception as one of the selling points of a piece of country
property.l
This new industry with hundreds of thousands of employees,
with 3,000 manufacturers, 1,000 distributors, 30,000 retailers,
and millions of customers, grew like Topsy--to about a
$500, 000,000 business in 1924.°
Among the stations which were beling opened were several
by Westinghouse. The broadcasts from KDKA had proved so
popular that the company opened others in Newark, in Spring-

field, and in Chicago.

Digest magazine, May 13,1922, glves the vacuum tube production
as follows: December, 1921, 5000 a month; April, 1922, 40,000
a month; May, 1922, 175,000 a month expected; June, 1922,
200,000 expected.

" lNew York Times, June 22, 1924. The want ad read:

Farm for sale: nine room house; fruit; two hours by rail
from New York, excellent radio reception, KGO being heard con-
Sistently on one tube set. Price---, Box---."

°New York Times, June 22, 1924, XX, p. 7. New York
Times, September 21, 1924, p. 1l4. The figures were based on

igsﬁrvey made by the American Radlo Association earlier in
2 .
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Station WJZ, Newark, New Jersey, was opened 1n the
Westinghouse plant there. This time there was no radioc sta-
tion housed in a shack on top of the roof--WJZ had quarters
inside the bullding--on the second floor at the end of the
women's cloak room where 1t was divided off by a curtailn.
In spite of the cramped quarters, within two months, Radio
News magazlne printed laudatory comments on the programs
from that crowded studio:
Never before has a radlio telephone station sent
out broadcast, on a regular schedule, day after day
so complete and satisfactory a musical and bulletin
service; as a result of this, literally thousands of

new recelvers are belng put in operation every week,
and a trimendous interest 1n radio telephony has been

aroused.

Withlin six months Radio Broadcast commented that WJ2Z

had an evening audlence of 300,000 persons.

The WJZ studlo in Newark was not conveniently located
for New York City talent. Arrangements had to be made to
have limousines and taxls take the artists to and from the
metropollis. A studio was opened in New York Cilty at the
Waldorf-Astoria Hotel in February, 1922. Thils same month
RCA became co-sponsor and pald half the operating expenses.

A struggle for power in the industry was beginning to
Shape up. WJZ had broadcast sports events as speclal pro-
grams since its early days on the air.2 The station, 1n

line with this policy, decided to broadcast the World Serles

lRadio News, December, 1921, p. 482.

2Raymond F. Guy in an interview recorded in the Oral
ﬂ£§§ory Collection, Columbia University, p. 34.
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in 1922. This broadcast required a remote hookup by wire
from the baseball stadium to the transmitter. The telephone
company refused to furnish this service. This may or may
not have been because the phone company's experimental toll
radio station in New York was now in operation. The new
station, WEAF, and WJZ were the outstanding stations in the
clty and natural rivals. Because the telephone company re-
fused service, WJZ was forced to use telegraph wires for
connections. This did not prove as satisfactory as a tele-
phone connection.

The posltion of the American Telephone and Telegraph
Company on this matter in 1922 was that 1t had exclusive
rights under the cross licensing agreements '"in the fileld of
wire telephony on land."l Tt also maintained that the radio
group had no rights for transmission by wire even to connect
stétions.2

Westinghouse went ahead building and operating stations
in spite of the opposition of the telephone company. It was
experiment on short wave transmission with the hope that
statlons might be connected in this way without the need
of Bell or Western Union wires.

Bruce Barton wrote a perceptive article for American

Magazine 1n 1922 on the course radio was taking. In the

lgleason I. Archer, Big Business and Radic (New York:
The American Historical Company, Inc., 1939), pp. 57-959.

°In the following chapters, the terms '"radlo group" and
"telephone group" will be used frequently. Radio
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article he analyzed a typical Sunday evening broadcast from
WJz.

He characterized the program by saying there was music
every hour on the hour. A. 3:00 P.M. there was a religious
service with choir singing, a prayer, and a sermon by a well-
known New York clergyman. A musical interlude followed. The
next feature was a talk by a YMCA secretary. Then more musilc
followed. A plea for funds for European relief was the last
talk of the afternoon.

In the evenlng, at 7:00 P.M., Miss Anita Loos, authoress

of Gentlemen Prefer Blondes,and screen writer for movie star

Douglas Failrbanks, gave a fifteen minute speech on "How to
Write a Scenario." A musical selection followed Miss Loos'
talk. The feature of the evening was something new in pro-
gramming. It was the presentation of a theatrical productlon
on the air: Ed Wynn 1n "The Perfect Fool."t
Westlnghouse also had spectacular success wilth 1ts

first mldwest station, KYW in Chicago. Announcements were
made well 1n advance of the opening of the statlion that per-
formances of the Chicago Opera Company would be broadcast.
There were no more than 1,300 radio sets iIn the city when the
announcement was made but by the time the opera season came

to an end there were over 20,000 receivers in Chicago, and

the demand for sets was not satisfiled.

group refers to General Electric, Westinghouse, RCA, United
Frult, and assoclated companies; telephone group refers to
AT&T and associated Bell companies, the Bell Laboratories,
Western Electrlc, and assoclated research companles.

lymerican Magazine, June, 1922, pp. 11-13.
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What happened in Chicago was happening all over the
country. Radio was becoming a necessity in the home. Radilo
stations were springing up fast, and dying fast. Public
taste 1n entertalnment was beginning to take shape. Per-
forming artists were beginning to think in terms of pay for
appearances, ASCAP wanted fees for the use of 1ts copy-
righted music on radio. Station equipment was becoming more
Intricate and costly. The weak statlions were dropping out
fast, and the glants of the industry were making ready to
do battle. Rising costs presented a problem. How could the
profits from the sale of radio receivers ever make 1t worth-
whlle to be in broadcasting? Would there be a saturaticn
point 1n radio sales?

Many of the elements which shaped the future course
of American broadcasting were already evident in the early
Twenties.

As the popularity of radio grew 1t came in direct
competition with the phonograph which was the chlef home
musical instrument at that time. Slosson found there were
more phonographs than radios in the early Twentles, but
half the homes had radios. Many homes had radics when
there was only kerosene lighting in the house, when there
was no refrigerator, and possitly no cupboard for fthe dishes.
In rural areas there were radios when there were no furnaces,

often when there was no inside toilet, and in some cases,
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1,2

even when there was no running water. There 1s no ques-
tion radio was popular in America in the early Twentles.

Also, there 1s no question of the trend of ownership
of radio stations. Of the 516 stations operating at the
end of 1922, 222 were owned by radio and electrical manu-
facturers, 72 by educational institutions, and 69 by news-
papers. Other categories were small in number.3

As we have noted, the radlo group had a good motive
for broadcasting in their desire to stimulate the sale of
radio recelvers, but they were finding it an expensive method
of promotion.

We have also noted, the telephone company was concerned
with protecting its telephone business from any possible en-
roachment by radlio. The telephone company decided to protect
those interests by doing toll broadcasting. They were
thinking in telephone terms--thinking of selling time over
radio to anyone who might desire it, much as they sold time
over the long distance telephone. In line with this
thinking, in 1922, they established station WEAF, in New
York, to be used for toll broadcasting. This story will be

told in a later chapter.

lpreston W. Slosson, The Great Crusade and Atf'ter,
1919-1928(New York: Macmillan, 1930), pp. 2l5-217.

2Radio Broadcasting Magazine, May, 1922, p. 33. Radio
Was a serious competitor of the phonograph business. There
Were gsix million phonographs in the country in 1922. The
Output of phonographs in 1914 was 514,000 (?15,291,000 in
Value; and in 1919 the output was 2,226,000($31,569,000 in
Value). The sale of records in 1919 was 106,397,000 with a
Value of $44,690, 000,

3See Appendix B.
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When the telephone company went into toll broadcasting,
the rivalry between 1ts 1nterests and those of the radio
group became more pronounced. In the meantime, the new RCA
had grown rapidly and had begun to change from the inter-
national communicatlons company 1t was at first to a leading
sales agent for radlo equipment manufactured by 1ts associ-
ates., It had also become interested 1n broadcasting and 1n
direct rivalry with station WEAF.

In the followlng pages, an account will be gilven of
the growth of RCA from its founding to the time it became an

important factor in radio brocadcasting.

The Early Growth of RCA

During 1its first two years, RCA's principal activities
consisted of supplying radio apparatus to ships, providing
radio service between ships, and between ships and shore.

In addition, the company developed a transatlantic communi-
cation service. It also sold component parts used by
amateurs and experimenters in constructing radio sets.

The company began to sell complete radio recelving
sets In 1922. These sets were manufactured by General Elec-
tric and Westinghouse under the cross licensing agreements.

RCA was soon the dominant company in transcceanic
radio communications. It had six high powered transmitting
Stations on the East Coast, and one important multiplex
Peceiver at Riverhead, Long Island. These units were all

Connected by wire with a central staticn at 64 Broad Street,
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New York City, which directly controlled all transmitting
and recelving.

By 1923, of all the messages sent across the Atlantic,
including both cable and radio, RCA transmitted thirty per
cent of them., In addition, fifty per cent of the total radio
messages sent from the Pacific coast to the Far East, were
sent by RCA.l

A breakdown of the gross sales of RCA at thils period
revealed the direction of the future growth of the company's
buslness. RCA had the world's largest transoceanic radio
communications business, but of RCA's total business that was
but a small part. Radio equipment sales by RCA totaled over
$11,000,000 per year (at factory prices, not retail) while
the transoceanic business 1n communications was less than
$3,000,000 and the marine services business was only $630,000.

A glance at a record of growth in the sales volume of
General Electric and Westinghouse products marketed by RCA
shows why RCA turned its attentlon more and more to the
broadcasting industry:

Sales of General Electric and Westinghouse radic

products by RCA:2
1921 Sales . . . . $ 1,500,000
1922 Sales . . . . 12,000,000
1923 Sales . . . . 23,000,000
1924 Sales . . . . 50,000,000

lprCc Report (1924),o0p. cit., p. 35.

2Banning, op. cit., p. 281.
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The trade practices of the Radio Corporation were
strictly protective, and aimed at maintaining a controlling
hold on the radio industry. RCA refused to sell or lease
apparatus to competitors in the international communications
business. Equipment sales to amateurs and experimenters
were closely watched. Wholesalers who wanted to handle RCA
products had to demonstrate ablility to do business and to
place a minimum opening order of $25,000. Dealers for
vacuum tubes only were not wanted; the canpany preferred full
line accounts.

The key to competitlion was the supply of vacuum tubes.
Generally RCA did not sell tubes to other manufacturers of
radio sets. Many manufacturers made sets and sold them wilth-
out tubes--leaving the customer to find them for himself.
In spite of the great increase in the number of vacuum tubes
produced there still were not enough to satisfy the demand.

A government report showed that in 1921 there were
112,500 vacuum tubes manufactured, in 1922 the total was
1,583,021, and in 1923 it was 2,931,262.7

It was evident by 1923 that sooner or later there
would be a struggle between the telephone interests and the
radio group for dominance in the radlo industry.

Under the cross licensing agreements which began in

1920 1t was generally considered that the telephone company
had rights to build, sell, and lease transmitting equipment.

The telephone company had the rights of wire connections

——

lprc Report, (1924),0p. cit , pp. 6-7.
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between stations, and between a point of broadcast and the
transmitter. The radio group had concerned itself with making
and selling receiving equipment.

Each slide wanted to get into the field formerly con-
sidered belonging to the other. They quarreled with each
other. RCA tried to control the sales of recelving apparatus
and parts; AT&T triled to control transmitting, particularly
transmitting for hire. AT&T maintained that, under 1ts
patents, 1t had the sole right to broadcast forpay; and
claimed that all othe? stations wanting to accept advertising
had to have an AT&T license.

Before the end of 1923, there was much trcuble in the
Industry. RCA had been unhappy for some time as the sales
agent for sets manufactured by General Electric and Westing-
house. The company found that sharper and more flexible
manufacturers were changing and improving set designs faster
than its own two suppliers. This meant RCA was not in a good
competitive position.

Many questlions were raised over the meaning and inter-
Pretation of the cross licensing agreements. D1id the agree-
ments mean the radio group was confined to the manut'acture and
Sale of receilving sets? Did they mean AT&T had the excluslve
rights to make, sell, and lease transmitters except for those
the radio group made for thelr own use? Did they mean that
AT&T and 1ts licensees had the sole right to broadcast for

hire? What should be done about the request of AT&T that 1t
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be allowed to manufacture a limited number of radio recelvers.
The reason given for the request was that AT&T sclentists
needed to develop new recelvers in order to keep abreast the
advancements in the art and industry.

The disputes between the radio and telephone groups
were too complicated to be settled in court, and probably
it was not expedient to make their problems and methods
public. It was declided to submit the situation to an arbi-
trator. This action will be discussed in a later chapter.

But the problems and methods did come to the attentlion
of the public. There was fear that the two groups were be-
cecming too strong and that a monopoly might resulit, A full
investigation of the 1industry and the affalrs of the two
groups was ordered by the Federal Trade Commlssion, and was
conducted from 1923 to 1928.

In the meantime, RCA was attempting to get into broad-
casting. Its filrst venture was to open a station at the old
Marconl plant at Aldene, New Jersey. This station went on
the air on a regular schedule, December 14, 1921, A few
weeks previous to thls date a temporary station had been
Set up experimentally in Hoboken to broadcast the Dempsey-
Carpentier prize fight from Boyle's Thirty Acres in Jersey
Clty. Major J. Andrew White, editor and founder of the

Wireless Age magazine, which RCA had recently purchased, re-

Ported the fight to 200,000 listeners. MaJor White was to
become almost as well known as a sports commentator in the

nNext few months as Graham McNamee and Harold Arlin.



118

RCA operated the Aldene station only a little over two
months when it discovered what Westinghouse had earlier: 1if
a station hopes to cover the metropolitan New York area it
should do 1t from New York City. Consequently, as stated,
RCA made arrangements with Westinghouse to become an equal
partner 1n the sponsorship of WJZ 1n i1ts new studio in New
York City. At this time the cost of operating the station
was about $700 a week.l

In the spring of 1923, RCA took over the complete
ownership of WJZ and moved the station into an elaborate set
of studios 1n Aeolian Hall. Thls was called Radio Central.
There the radio company operated two stations on different
frequencies; WJZ on 455 meters for classical music and

serious programs; WJY on 405 meters for Jjazz and popular

entertalinment.

lprcher, op. cit., p. 220.



CHAPTER VIII

THE WEAF EXPERIMENT

The telephone company, in 1921, was trying to deter-
mine which way this new marvel, radio, would turn. A year
or two before, it seemed the role of radio was to be that
of a competitor of the transatlantic cables, but now the
public was taking a fancy to the inventlion as an entertain-
ment medlum. Anybody's guess was asgood as the next
person's as to how radio would finally develop.

Frank Conrad and some of the others had started
broadcasting music regularly. Now 1t seemed there were
thousands of persons who wanted to be able to flick the
switch at any time and hear Jazz or music of some sort.

A statement made a few years later by Presldent
Walter Gifford of AT&T gives some indication of the uncer-
tainty as to what course radio would take:

Nobody knew early in 1921 where radlio was really
headed. Everything about broadcasting was uncer-
tain. For my part I expected that since it was a
form of telephony, and since we were in the business
of furnishing wires for telephony, we were sure to
be involved in broadcasting somehow. Our first
vague ldea, as broadcasting appeared, was that per-
haps people would expect to be able to pick up a
telephone and call some radio station, so that they
could gilve radio talks to other people egquipped to

listen. It was 1mpossible for a_while even to
guess what our service would be.

1Barming, op. cit., p. 59.
119
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The telephone company 1in the first year or two ot the
decade confined 1its thinking and radio experimentation along
the lines of usage in traditional telephony.

When 1t was trylng to fit radio into telephony, it
was recelving requests for the use of telephone lines to
l1ink studios to transmitters, and station to station.

AT&T stated publicly and often that 1t had the exclusive
right to use telephone wires to pick up remote programs and
to hook up statlon to station. It clalimed thils right under
basic telephone patents. General Electric asked for a

te lephone wire connection for the special program which
marked the opening of 1its station WGY in Schenectady.

AT&T granted the request but expressly stated the permis-
sion was for one occasion only. This was already 1922.

The telephone company was evidently feeling 1ts way,
moving cautiously without éommitting 1tself to an estab-
li1shed policy. Instructions to 1ts assoclated telephone
companies stressed that even though 1t was proper to
furnish wire connections for use in radio work it must be
for non-commercial broadcasting. The subsidiaries were
also told the wire service was not a part of the company's
Public service activities. It referred to these con-
Nections as specilal circuits. Contracts were made for
8hort periods, terminable on short notice. Furthermore,
any requests for circults by members of the radio group

Were to be referred to the New York office for consideration.l

—

1FTC Report (1924), op. cit., p. L5S5.
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From the foregolng, 1t should not be 1inferred that
the telephone company was proceeding thoughtlessly, with-
out 1nvestigation or experimentation.

The feasibllity of one early suggestion was 1nvesti-
gated. It had been suggested that national events could
be broadcast over a wide area. For example, Armistice Day
ceremonies or the ilnauguration of a President could be
plcked up by the Washington radio station and then be sent
by a network of telephone wires to all the important
centers of the country. At the 1mportant centers loud-
speakers could be set up so thousands could listen. As
yet they were not thinking in terms of linking a vast net-
work of stations by wire, Just a network of loudspeakers.

One provislon of the suggested plan is interesting.
It was said that in working out the plan for the network of
cilties to be covered, allowance should be made for two or
three other long distance lines between the polnts so there
would be no possible interruption of regular telephone
Service.

A full scale study of the use of long distance tele-
Phone networks was ordered by the company. A report was
made in mld-December, 1921.l

The study showed that radio broadcasting was being
done principally by amateurs and radio apparatus manufac-

turers centered predominantly at eight points: Springfield,

——

1Banning, op. cit., p. 60.
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Massachusetts; Newark, New Jersey; Plittsburgh, Pennsylvania;
Detrolt, Michigan; Chicago; LosAngeles; San Franclscc; and
Seattle,

The estimate of the number of receivers was rather
vague: from 100,000 to 500,000, with half of them along
the East Coast. Broadcasting was belng done in a band 220-
800 meters. The common wave length was 360.

Significantly, one of the statements in the summation
was: ", . . and as yet, no definite regulations or stan-
dards have been effected . . . a chaotic condition . . ."1

The report proposed that the telephone company go
into broadcasting 1in a commercial way, radio for hire,
radio for toll., It was estimated that thirty-eight radio
statlions, each with a radius of 100 miles, 1f properly
placed could furnish reliable service to the country at a
reasonable cost. It was stressed thils would be a boon to
"the rural and outlying sections throughout the middle and
far west." It would be necessary to plan to connect
"remotes" for each station.

Other excerpts from the report demonstrate Ifuture
Planning in the abstract:

This service would enable the natlonal and

local advertisers, industrial institutions of all
kinds, and even 1individuals 1f they desire, to

send forth information and advertising matter

audibly to thousands . . .
. « A first consideration 1s that the material

broadcasted . . . be desirable to the recelver so
that the demand for the service will be stimulated.

11p14., p. 67.
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.« « » Our present plans do not contemplate our
providing talent for entertainment . . . we pro-
pose to be responsible for the quality of the
service in so far as the broadcasting 1is concerned. !

The telephone company took a realistilic view of the
future of broadcasting. Each year 1t was becoming more
expenslve to operate a station. Free talent was scarce.
Few companies could afford to charge off the expense of a
good station to institutional advertising. Radio had to
pay its own way. That could be done best by selling time
to those who wanted to broadcast, who wanted to furnish
programs to please and entertain the growing number of
listeners.

AT&T malntained 1t alone held the right to broadcast
for hire. But the company offered to include the right to
broadcast for hire with the sale of every one of the trans-
mi tters manufactured by 1ts subsidiary, Western Electric,
and with every license 1t 1ssued under 1ts patents. Lic-
ensed statlons would also be able to purchase speech input
equipment needed for picking up programs from remote polnts.
Exception to the regular license fee was made to colleges,
churches, and other non-profit organizations.

The prices Western Electric quoted in the spring of
1922 for transmitters were: 100 watt--$3,500, 500 watt--
$10,500. Extra equipment needed to put the apparatus in
operation would make the total cost from $10,000 to $15,000.

At this time 1t was estimated the annual operaticn of these

l1p1d., p. 67.
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transmitters without any program costs would run from 100
per cent to 200 per cent of the initial cost. By April,
1922, Western Electric had sold sixteen transmitting sets
and had made quotations on fifty others.l
The telephone company took the position at this time
that the public was beling forgotten 1n the disorganized

confusion which characterized radlo. In an article by

Vice President A. H. Griswold of the company in the Bell

Telephone Quarterly a point was made that radio was not

intercommunication but a one-way service, generally
speaking. Mr, Griswold sald that broadcasting at that
time was being done by various departments of the govern-
ment, by some of the manufacturers of radio apparatus, by
experimenters, by newspapers, and by amateurs. Therefore,
most all of the exlisting broadcasting stations were being
operated in the particular interest of the owners of the
stations, while the general public had 1little or no access
to broadcasting service.2

The telephone company was belng besieged wlth requests
to sell radio broadcasting equipment, or to provilide radlo
telephone service. The company sald if they granted all
the requests being made there would be so much confusion on
the few frequencles avallable that real service for any

of them would be impossible.

l1p1d., p. 75. 21pid., p. 73.
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Was the logical conclusion then that someone should
furnish a kind of service avallable to the general public?
If so, who was better fitted than the Bell people who had
knowledge and experlence 1n the electronlics fleld, who
owned the basic patents, and who had background in the
favorite public communications system, the telephone?

Mr. Gifford formally requested of the United States
Radlo Inspector in New York in February, 1922, that a
speclal wave length be specifically assigned to such a
public service radio telephone station. Although the De-
partment of Commerce did not go so far, the toll station
became a recognized category of stations durlng the First
Radio Conference called by Secretary Hoover that year.l
The toll statlion was defined as a public service radio
telephone company doing broadcasting as a pald service.

AT&T was now determined to go ahead and establish
America's first radlo telephone pay station where the
broadcasting would be avalilable to anyone desiring to talk
to the public. The first station was to be experimental in
many ways: a test of the public demand for this sort of
thing; a test of the appeal of radio as an advertising
medium; a test of local, regional, and national broad-
casting. Furthermore, 1t was another step for the pro-
tectlon of the tremendous holdings of the great telephone

empire.

lsee Chapter XIV.
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The telephone company's first station was set up in
the Long Lines Building, Walker Street, New York City. The
antenna wires were strung between two steel towers 100 feet
tall atop the twenty-four story building. This made them
500 feet above the sidewalk and high above any neighboring
structure. A transmitter of 500 watts power was installed
for the station.

The telephone company had requested a wave length of
400 meters which would have avoided any interference to or
from other stations. The Commerce Department said it was
unable to grant this specific request, but instead assigned
the call letters WBAY, and granted the 360 meter wave length
which the station was required to share with fifteen others.

Among the fifteen stations there were ten with strong
signals. Among them were WJZ, the RCA station, and WOR,
the Bamberger station in Newark. Both of these stations
were to be serious rivals.

There was some disagreement as to the division of
broadcasting time among the stations. WJZ was the most
difficult to placate. Finally, a schedule was agreed on.
WBAY was allowed to broadcast weekday mornings from 10:00
A.M. to 12:00 Noon, afternoons from 4:30 P.M. to 5:30 P.M.,
and Thursday evenings from 7:30 to Midnight. The station
began operatlons July 25 with the first evening program
scheduled for July 27. This program, however, was not
broadcast, because WJZ had a prize fight planned for that

night.
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The big test of an evenlng broadcast came the following
Thursday night, August 3. A three hour program was presented
with most of the musical talent furnished by members of the
Bell Long Lines Department. There was also a talk on base-

ball by Frank Graham of the New York Sun and reminiscenses

of minstrel days by Harry Armstrong, the composer. At

9:22 P.M. a report was given on the weather conditions of
the country as of elght o'clock that night through reports
collected by AT&T representatives throughout the country.
The statlion signed off at 10:31 P. M. to the strailns of
"Home Sweet Home." It was quite an ambitious first evening
program.

Harry B. Thayer, president of AT&T at that time,
invited a group of friends to him home in New Canaan,
Connecticut to listen to thils historic program. The sta-
tion came through badly on his set. Needless to say, Mr.
Thayer was chagrined to have this happen in front of his
guests.

No report has been made of Mr. Thayer's comments on
arriving at the office the next day, but immediate steps
were taken to improve the quallity of the station's signal.
After a few days, on August 16, 1922, the transmitter of
another station at the company's West Street laboratory was
used. The antenna was more favorably located. Soon the
station became one of the favorites in the East, a rival
of WJZ in popularity. This new station became known as

¥EAF.
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Professor James Stokley of Michigan State University
tells a story of what lengths WEAF englneers went to please
an important company director.

In the early days of the station, Professor Stokley
was a young sclence writer. He became interested in the
experiments belng carrlied on by Alfred Lee Loomis in the
private and luxuriously-equipped laboratory in his Tuxedo
Park home, up the Hudson from New York City. Mr. Loomis
was testing chronographs. He wanted to compare his 1nstru-
ments with the Bell laboratory clock crystals. This would
call for a direct line from his home to the Bell laboratory.
Even to a man of Mr. Loomis' standing this cost would be
prohibitive.

Then someone at the Bell laboratory remembered a
direct line that ran from the Bell laboratory to exclusive
Tuxedo Park. This ran only a few feet from Mr. Loomis'
home. Then the story came out. In the early days of WEAF,
George F. Baker, the well-known New York financler and a
director in AT&T wanted a radio installed in his house so
he could hear WEAF, the company's station. This time the
englneers took no chances. They ran a special line to Mr.
Baker's house. To his great delight he recelved WEAF
clearly and distinctly.

So Mr. Loomis used the direct line to test his
chronographs against the Bell clock crystals. Scientif-

ically it was a success. The results were published by
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Professor E. W. Brown of Yale.l

In September, 1922, the Department of Commerce created
a new classification of stations called Class B. These
stations could operate on the 400 meter wave length. WBAY
and WEAF were included 1in the category.

WBAY was on the air only about three weeks and never
had a paying customer. It was apparent from the very
beginning that AT&T could not expect to ignore the program-
ming aspects of the business. If cllents did not crowd
forward at first to purchase time and to supply entertain-
ment for the listeners, then AT&T had to do it. Sustalning
programs were a necessity. Since 1t was a company respon-
sibillity to furnish programming until the time that sponsors
took over, 1t was decided to do as good a Job as possible.
According to contemporary reports, WEAF program management
was good, the signal was good, and the station was popular
with listeners.2

Initially, WBAY had announced rates for time on the
station as $50 for 15 minutes of evening time, and $40 for
15 minutes 1in the after noon. No one reguested time on the
ailr. It was then thought the rates might be tco low, con-
noting lack of value 1n radio advertising. The rates wvere

raised to $100 for 10 minutes or $400 for an hour in the

lai1fred ILee Loomis, letter to writer, March 11, 1962.

2Banning's book gives the best and fullest account of
AT&T's experimentation in broadcasting at station WEAF.
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evening; and $50 for 10 minutes or $209 for an hour in the
afternoon.

The first client to broadcast over WEAF was the
Queensboro Corporation, a real estate firm interested in
promoting its Jackson Helghts tenant-owned Hawthorne Court
apartment house. On August 28, 1922 i1t presented a pro-
gram consisting of a fifteen minute talk lauding the
development where the splrit of Hawthorne was so well
exemplified. One suspects the copywriter did not know that
Hawthorne was quite a gloomy fellow. The Queensboro Cor-
poration bought time for a short series of these talks.

The firm 1is sald to have attributed sales of several
thousand dollars to the publlcity gained through the radilo
talks.

The Tldewater 011 Company and the American Express
Company also made experimental announcements over WEAF
during those early days, but after two months operation the
total income of the station was only $550.

The growth of the business was slow but progressive.
In November, 1922, the radlio station had seven clients:

R. H. Macy Co., the department store, a dentifrice manu-
facturer with a talk on the care of the teeth, a politilcal
organization, and a motion picture producer.

There were thirteen sponsors in December. Three of
them were department stores. One of them, Gimbel Brothers,

built a studlio on the upper floor of the store and
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connected to WEAF by wire. Another client was the William
H. Rankin advertising agency. One of its staff gave a ten
minute talk on advertising and the firm paid $100 for the
privilege.

The station received a revision of time schedule in
February, 1923, which was greatly to its benefit. WEAF
was allowed to broadcast 10:00 A.M. to 2:00 P.M., as
needed; from 4:30 P.M. to 5:30 P.M. daily; 7:30 P.M. to
10:30 P.M. Monday, Wednesday, Thursday, and Saturday;

7:30 P. M. to 8:00 P. M. Tuesday and Friday; and Sunday
as desired.

In February there were fourteen commercial firms
sponsoring programs on WEAF.

The management of WEAF early recognized the need
for good programming 1f it were to compete successfully
with WJZ and WOR and other radlo stations for the audlence
of the area, and if 1t were to make 1tself attractlive as
an advertising medium. Programming which would make
listeners talk about the show they had heard was what
WEAF needed and obtained. On Armistice night, 1922,
Verdi's "Aida'" was presented by means of remote pickup from
Kingsbridge Armory by using an intermediate amplifier. On
Sunday night, November 19, the first of the famous series
of variety shows, Roxy and Hls Gang, was broadcast. Thils
show was under the direction of S. L. Rothafel and came

from the Capitol Theater in New York. In April, 1323, the
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first act of a Brcadway musical comedy was broadcast from
the stage of the Cameo Theater. After the broadcast, the
sales of phonograph records and sheet music of the songs
of the show 1increased greatly.

WEAF was trying many new 1deas, not only for novelty,
or for attention value, but also to develop the art. Some
of the technical innovations which had thelr final tests
durlng the blg election campalign of 1924 had their first
short range tests in 1922.

Some of these experiments were tried with sports pro-
grams. For example, the Princeton-University of Chlcago
football game 1n Chicago was broadcast by WEAF by remote
control and was also sent out over loud speakers in the
streets of New York City. Thereafter, major sports events
were covered by WEAF and often by 1ts rival, WJZ2. The names
of Graham McNamee and Phillips Carlin of WEAF, and J. Andrew
White of WJZ became famous in 1923 for reporting sports
events.

The beginnings of the network idea came 1in 1923.

WEAF and WNAC, a Boston station owned by the Shepard Stores
of that city, cooperated in a three hour progfam originating
in New York and broadcast simultaneously over the stations.
The two-statlons were connected by a special circult of

long distance telephone wire. It was estimatéd that over
100,000 persons listened to orchestra music, saxophone and

cello soloists, to vocalists, and to a bird mimic. In a
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few short months radio fare had progressed a long way from
programs of records played on a Victrola placed before the
microphone.

The first "permanent" hookup of stations came about
through a hobby of a wealthy man. Colonel Edward H. R.
Green, the son and helr of the fabulously wealthy Hetty
Green, constructed a private radio station at Round Hill,
Massachusetts. Colonel Green soon found it quite a chore
to develop good programming for his station, WMAF. He felt
he would 1like to present talent such as WEAF did. Nothing
was more natural for a man of hils means and temperament
than to arrange to hire WEAF programming. Financial arrange-
ments were made, and WMAF was linked to WEAF by telephone
wire and carried some of the programs originating at the
New York station. These programs began on July 1, 1923.

A few weeks earller, WEAF and the General Electric
station WGY, Schenectady, and the Westinghouse stations KDKA,
Pittsburgh, and KYW, Chilcago were linked in a trial chailn
broadcast. The occaslion was the meeting of the Natilonal
Electric Light Assoclation at Carnegie Hall, New York. A
program originating at Carnegie Hall was broadcast by remote
from WEAF and by the other three stations which were linked
to New York by long distance telephone wires. This in
essence was a dress rehearsal for the coast-to-coast broad-
casts which came during the campalgn of 1924,

President Warren G. Harding began a trip across the

country to the West Coast and on to Alaska, in June, 1923.
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This may have been for two reasons: to counteract the
rumbles and rumors of graft and fraud in hils administration
and party; and to do a little advance campaigning for re-
nomlnation and re-election in 1924. It was a convenient
situation for the industry to improve the radio art because
of the public attention given the trip and because the
President undoubtedly welcomed the publicity radio broad-
casts might give him.

The Preslident spoke 1n St. Louls on the 21lst before
a large crowd in the auditorium of the Colosseum. He had
two microphones in front of him. One was connected to WEAF
by long distance telephone, the other was connected to the

local station KSD on the roof of the St. Louls Post Dispatch

bulilding. A story published in the Post Dispatch the day

before the speech was made saild 1t was estimated two million
people would be able to hear the New York station as well
as a large number who could listen to KSD.
On the day following the St. Louls speech, Harding
spoke 1n Kansas City. Thls was broadcast by WEAF also.
Jay G. Hayden, Washlngton correspondent of the Detroit
News commented on the President's trip a few days before 1t
began:
At least nine of the President's speeches will be
made in cities containing first-class radio broad-
casting plants, and arrangements are being made to
spread these speeches by a series of relays to

every radio recelving instrument in the country.
Literally 1t will be made possible for ten million
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or more to hear the volce_of the chilef executive as
he expounds hils policies.

President Harding planned to make a major speech in
San Franclsco July 31, a few days after hls return from
Alaska. Thls was to be broadcast by radio to an estimated
three to five million listeners through WEAF, KPO (San
Francisco), WOAW (Omaha), WNAQ (Chicago), WMAF (Round H1il1l),
and WCAP, the new telephone company station in Washington,
D. C.

The President's trip was never completed as planned.
He became 111 before the date set for the San Francisco
speech, and dled 1n a hotel in that city August 2, 1923.

The telephone company opened WCAP, Washington, D. C.,
as 1ts second station, July 4, 1923. The call letters were
selected to signify the Chesapeake and Potomac Telephone
Company, a Bell affilliate. In the beginning, there were
Joint programs with WEAF because WCAP had not completed 1ts
studios when the station went on the air. At the opening
of the station, Winifred Barr, the popular WEAF studio

planist had the honor of performing first.

l7he Detroit News, June 9, 1923. An issue of the same
paper of June 6, 1923 printed a schedule of Harding's
speeches as: St. Louls, June 21; Kansas City, June 22;
Hutchinson, Kansas, June 23; Denver, June 25; Cheyenne, June
25; Salt Lake City, June 26; Pocatello, June 28; Idaho Falls,
Butte, and Helena, June 28; Spokane, July 2; Meachem, Oregon,
July 3; Portland, July 4; Tacoma, July 5; and on his return
from Alaska the schedule called for him to speak 1n Vancouver,
July 26; Seattle, July 27; San Francisco, July 31; Los
Angeles, August 1; and San Diego, August L.
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WJAR, a Providence station was linked by land wire to
WEAF in October, 1923, to cover New England. This station
replaced Colonel Green's WMAF.

Now WEAF had a three station "permanent" network
arrangement: WEAF--WCAP--WJAR. The first notable broad-
cast of thls network was of a speech by former President
Woodrow Wilson from his home in Washington, November 10,
1923, on the eve of Armistice Day. This was Mr. Wilson's
first appearance on radio, and his last public speech, for
the alling stateman died less than three months later. The
same three station network broadcast his funeral services
from Washington, February 6, 1924,

The telephone company was using events of public
interest to test chain broadcasting. The tests in 1923
and early 1924 were significant but were minor compared to
those made during the broadcasts of the political conven-
tions and of the major campaign speeches of the Preslidentlal
election of 1924,

When President Warren G. Harding died in San Francisco
in August, 1923, he was succeeded by Vice President Calvin
Coolldge. Mr. Coolidge made frequent use of the radilo.
Before he retired from office in 1929, his volce was familiar
to most persons within reach of radio in the United States.

President Coolidge's first Message to Congress was
broadcast over radio. At this time 1t was sald more persons

heard hils volce that day than had ever listened to an
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individual at any time before in history. AT&T used the
"permanent" hookup of WEAF--WCAP--WJAR plus three stations
linked through the facilities of theilr associate company,
Southwestern Bell Telephone Company. The new stations were:

KSD, the St. Louls Post Dispatch station; WDAF, the Kansas

City Star station; and WFAA, the Dallas News and Journal

station.
Four days later the President made another speech,
this from the White House and over the three station network.
Many changes 1in radio technique, 1in programming, in
merchandising, and 1n advertising sponsorship came during
1923. Many thousands of listeners were added because radlos
could now be bought on installment purchase plans. Radilo
sets were improved with more selective tuning. MaJor Arm-
strong's superheterodyne principle was belng adapted to
home receivers. Gimbel's Department store initiated an
hour-long musical program over WEAF, American Tobacco Com-
pany started the "Lucky Strike Show" and the Happiness Candy
Company sponsored Billy Jones and Ernle Hare as the "Happil-
ness Boys." Walter Damrosch began his famous lecture-recital
musical programs, and Hoxie Fairchild of Columbia University
gave the first of a series of talks on English Literature.
"Roxy and His Gang" had been a regular feature since

January 28, as previously mentioned.l

lBanning, op. cit., p. 109. Gimbel started March 15,
1923; the Lucky Strike Hour, July 14, 1923; Jones and Hare,

August 22, 1923; Fairchild, July 17, 1923; and Damrosch,
October 29, 1923.
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WEAF, with Graham McNamee at the microphone, covered
the Willard-Firpo fight and the World Seriles. WJZ was not
idle. It programmed good features, and covered the major
sports events. Although WJZ did not accept pald sponsor-
ships because of possible patent infringement, 1t did offer
free time to anyone who could provide a high quallity program.
It should be remembered that advertising sponsorship
over WEAF and 1its affiliates and licensees was called "in-
direct" advertising. This was the type approved by the
National Radlo Conferences called by Secretary Hoover.
"Indirect" advertising consisted of mention of name of the
company, name of the product and possibly the company slogan,
but no prices, no extravagant claims--nothing much more than
an ldentification of the sponsor and product with the program.
WEAF was soon making money in spite of the handicaps
of operating an untested advertising medium with only in-
direct copy allowed. William Harkness, the first regular
manager of the station, said that by early 1924 expenditures
and lncome balanced:
Eventually we cleared all operating costs, the
cost of moving the studios, a new 5,000 watt trans-
former, network wire charges and music rights and
recovered the entire plant investment and were making
a very substantial Erofit by the time the station was
sold to RCA [1926].
Much of the enthuslasm which made WEAF grow and

prosper was engendered by the first sales manager of the

lWilliam Harkness 1n an interview recorded in the
Oral History Collection, Columbia University, pp. 64-65.
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station, George F. McClelland. Phillips Carlin, the announcer

who shared duties and popularity with McNamee at WEAF, said

of McClelland:

He was a great salesman and very progressive from
a commercial standpoint. I think he had a lot to
do with getting broadcasting on a commercial basis.
I think his background had been 1n the sales fleld.
He had a salesman's personality, and a terrific con-
fidence in himself and in the things he was talking
about and he had the ability that usually makes a
good salesman. He plcked up the feel of the radio
business and projected ahead in his thinking. I
think the comblnation of him with Aylesworth later
probably had more to do with the growth of commer-
clal broadcasting than from any two men 1n the
country.

Graham McNamee, the most famous of the announcers of
the middle and late Twentles, wrote 1n his reminiscences
that even 1n the early days WEAF made a definite effort to
sell time on the air and maintained a sales staff to do 1t.
He sald about half the programs were sustaining (furnished
by and at the expense of WEAF) and half were commercilal

(paid for by outsiders). He said:

It 1s easy to distinguish between them, of course,
for when a commercial program is rendered, we always
announce that 1t 1s given by such and such a firm and
also tell the name and brand of 1ts product, working
in, perhaps the publicity slogan, both at the begin-
ning and end of the hour, and occasionally between
numbers. Further than this we do not go. We do not,
for 1nstance, broadcast sales or price reductions.
What a client secures when he buys this "time on the
air" 1s good will. He galns a fine general publicity
through having his name and that of his commodity
broadcast to millions of listening people; and 1if his
name 1s linked up with a superlor program, entertain-
ment that universally pleases, the publicity 1s of the

1Phillips Carlin 1in an interview recorded in the Oral
History Collection, Columbla University. Aylesworth was
the first president of National Broadcasting Company which
was formed in 1926 and shortly afterward purchased WEAF.
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most profitable sort, though it cannot be immediately
reckoned in the concrete terms of sales.l

The most influential of the early programs in devel-
oplng the pattern of variety shows and in advocating network
broadcasting as an advantage to the advertiser was the
"Eveready Hour" sponsored by National Carbon Company.

This program was originated by the advertisling agency,
N. W. Ayer and Son. The agency saw a bright future for
radlo even before many people owned radio recelivers or
before stations did much program planning. National Carbon
signed a contract with WEAF and the "Eveready Hour" started
on a long series of 377 shows. The "Hour" on Tuesday nights
became a bright spot on the radio log.

The first Eveready program was broadcast from WEAF,
December 4, 1923. The programs which followed in brilliant
successlon were varied enough to hold the interest of large
audiences. Classlcal muslc prcgrams were alternated with
string quartets, and minstrel shows, and one act plays per-
formed by Broadway casts. Edwin Markham the poet, Vaughn
de Leath, the "Original Radio Girl," Wendell Hall, the
comedian, Nat Shilkret's orchestra--they were all featured
on the Eveready Hour. There were many other famous persons
whose names we remember today who appeared on the show
during those early years. Among them were Eddle Cantor,
John Drew, Julia Marlowe, D. W. Griffith, "Trader Horn,"

Irvin S. Cobb, Otis Skinner, and Commander Byrd.

lgraham McNamee, You're On the Alr (New York: Harper
and Brothers, 1926), pp. 97-98.
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It was claimed that National Carbon Company suggested
to WEAF that a network of stations was needed to broadcast
the Eveready Hour to areas beyond the local coverage of WEAF.

This action was described in a booklet, "The Eveready
Book of Radio Stars" which the National Carbon Company pub-
lished about 1930 for distribution to radlio listeners:

Soon the territory reached by WEAF was too limlted

for the needs of the Eveready Hour. Travellng bands
of Eveready artists toured the country, producing
local Eveready programs from numerous stations.
Wendell Hall, with his "It ain't goin' to rain no mo'"
was a star member of the troupe. Finally the sponsor
of the Eveready Hour persuaded the American Telephone
and Telegraph Company, then owners of WEAF, to arrange
a hookup of nelghboring stations by land wire. And
chaln broadcasting was born! The first of all chain
broadcasts was an Eveready program.

The first chain hookup to broadcast the Eveready Hour
was made October 6, 1924, This was over the "permanent"
hookup of WEAF, WJAR, and WCAP. This commerclal chain
broadcast came after much chain political broadcasting had
given the Bell engineers a good background of experilence.

Although commercial network broadcasting did not
begin until the fall of 1924, WEAF had bullt up a sizable
business in local advertising even in 1923. The <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>