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; TERRORS OF THE TELEPBONE—THE ORATOR OF THE FUTORE
From the collection.of Culver Sersice

The Mational Broadeasting Company, Radio Corporation of America, Bell Telephone
Laboratories in the New York Museum of Science and Industry in the RCA Building,

and you and you and you will be interested to note that way back in 1877, when the
telephone was new, this artist didn't miss the 1936 radio broadeasting idea very far.

]

Figure 1. "Terrors of the Telephone" from the Daily Graphic
March 15, 1877. (Clark Collection)
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INTRODUCTION

Imagine a race for which there is no clear prize or finish line, a contest
of which most participants didn’t even realize they were a part. Years
later the race would be viewed as one of finding the right technology and
a greater social purpose for the talking wireless, one resulting in an elec-
tronic mass media totally different from its original prototype, the tele-
phone and the telegraph. Before this race ended, before the finish line had
been reached, some of the contestants would have dropped out, the Fed-
eral Government would finally get involved, and world events would alter
its outcome. Major industries, corporations and fortunes would be estab-
lished and their power would be felt for decades. Both the race and the
prize would have lasting influence.

There was such a race for the radiotelephone. It took place between
1900 and 1920, the years when the radiotelephone came of age, twenty
years in which we saw this device evolve from an original emphasis on
two-way wireless telephone communication experimentation into broad-
casting for an audience. Within these two important decades the transmit-
ting technologies of spark, arc, alternator and vacuum tube were tried.
improved, discarded or embraced. This important transition period will
be explored through the work of five individuals, most of whom began as
scientists and inventors, but later some became businessmen and promot-
ers. The five are Reginald Fessenden, Valdemar Poulsen, Lee de Forest,
Charles Herrold and Frank Conrad.

This article evolved out of a larger research and writing project. |
started out looking for supplementary material for an in-progress biogra-
phy on early broadcaster Charles Herrold and I ended up with this story of
five men whom I believe were primarily responsible for either the discov-
ery, the invention or the realization of the broad uses of a talking wireless.
I found that more than any others, it was probably this group of five who
led the early race for the radiotelephone. And while the evidence suggests
that it began for all of them as a quest for a wireless replacement for the
wired telephone, it ended with thg broadcasting of entertainment programming
for an audience. Of course, this is my list based on my unique research
experiences. Important technical and business contributors like Edwin
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Armstrong and David Sarnoff are missing from the list because the pur-
pose of this story is to focus narrowly on the invention and the public uses
of early radiotelephone transmitting technology between 1900 and 1920.

PRELUDE AND PERSPECTIVE

Early rumblings of the possibility of what radio might become sounded
several decades before Marconi’s wireless became part of the lexicon of
the Twentieth Century. Books like Edward Bellamy’s Looking Backward:
1887-2000, and other political and social satire in the form of editorial
cartoons, encouraged public discussion of what might result if a system of
sending a speech or the music of a live orchestra simultaneously to a num-
ber of receivers were to be developed. Some editorial writers thought it
would be an intrusion, others believed it would destroy society as it kept
people out the concert halls and away from the orator’s public soapboxes
and isolated them in their homes. Nevertheless, from time to time there
was speculation about such a system, and in several European countries,
such music and news subscription systems actually existed for a time. Of
course those fictional and real systems all used connecting wires. Their
precedents were the existing communication systems of the era; the tele-
phone, the telegraph and the transatlantic cable.

There were also a handful of pre-wireless inventors who constructed
and even patented voice transmission systems using modulated light, ground
conductivity or magnetic inductance. Some of these individuals, such as
Alexander Graham Bell, were already well known for other inventions.
Others, like Nathan Stubblefield, went to their graves believing they had
been foiled by unknown conspirators, or that if they could have found one
more financial backer, or the time and money with which to make one
more improvement, their system would be the one in use today. Before
Heinrich Hertz, Oliver Lodge and Guglielmo Marconi experimented with
the sending of small signals from a spark gap from one side of a room to
another, there were the theories and writings of James Clerk Maxwell and
others that at least suggested that a better system, perhaps a wireless one,
was waiting to be discovered and exploited.

Compared with the wired systems of speculative fiction, compared to
the very limited range of the modulated light and inductance methods, the
wireless telegraph popularized by Marconi was to be the base on which
was launched every new system of sending voice and music to an audi-
ence of more than one. The issues raised by this new electro-magnetic
method of long-distance communication changed forever the thrust of the
invention that would ultimately lead to radio broadcasting. The important
work leading to a practical radiotelephone began with the arc systems of
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Poulsen and Duddel, the spark and alternator voice experiments of Reginald
Fessenden, and the early arc and later vacuum tube work by Lee de Forest.
It was from this basic work, most of it in the first decade of the century,
that inventor Charles Herrold entered the picture. Herrold’s significance
was twofold: He made Poulsen’s arc work well enough and long enough to
be a dependable carrier of voice and music, and before anyone else he
used this technology to start and maintain the first radio station. Finally,
as these two decades ended, engineer Frank Conrad found himself in a
position to set the stage for the ultimate practical use of the radiotele-
phone. Asthe RCA agreements clarified ownership of the technology, the
broadcasting of entertainment and information into homes by radio be-
came a reality.

THE NINETEENTH CENTURY IMAGINATION

Before the radiotelephone experimenters introduced their competing
wireless systems, there already had been some discussion in the newspa-
pers and periodicals about how the technology of sending music into homes
might be accomplished. More than talk, there actually were a couple of
systems in place that today might be categorized as “subscription music
services,” Nineteenth Century versions of the current TV cable-delivered
DMX, Digital Music Express. Likely influenced by the Bell telephone, all
of those systems, whether actual or imagined, used wires for distribution.
The significance of those early non-Hertzian systems to this story is that
for the first time they introduced into the public debate a possible family
entertainment service that was closer to what radio would become than the
then in-home fare of books, magazines, stereo-opticon cards, and the pi-
ano. What those few non-wireless systems attempted were certainly ahead
of their time, perhaps unknowingly awaiting a successful wireless tele-
phone.

In Bellamy’s best-selling 1887 novel Looking Backwards, its discus-
sion of the wired music system of the future and its influence on the public
cannot be minimized. As one of the most exciting, most read stories of
speculative fiction, it placed a system of musical entertainment in every
home in the context of a utopian, albeit benevolent socialist society in the
year 2000. There was no poverty and everyone had a job and a home.
Within each home there was a future version of the radio: “They have
devised an arrangement for providing everybody with music in their homes,
perfect in quality, unlimited in quantity . . . you can hear by merely press-
ing a button.” (1) But even before Bellamy’s ideas went into print, there
was a prophetic cartoon on the front page of the March, 1877 issue of the
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Radio Broedcesting station,.
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Lithograph by Albert Rbbida
Radlo Journal ,Feb. 1943
(SRM 14 265)

Note the wires lesding up to the pole, and thense
outrrard to subscribsrs. Notes also ths largs 'spark
gnp shove the station. This may have been s com=-
bined wired-wireless and radio brosdessting stationl
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Historia Mondiale
AN ANTICIPATION OF THE WIRELESS RECEIVER

A futuristic sketch, by Albert Robida in 1883, of a telephonic msml'}a.t:opg by which news-

paper reports are Io be trawsmitied. ]'}u appuratus is constructed in the table lamp and is

marked ‘' Journal' and “Stop (Arrét)” On the neighlouring table 15 another apparatus
which tramsmits information

Figure 2. Albert Robida's 1882 lithograph re-titled "Radio
Broadcasting Station, 1882" by George Clark in Radio
Journal, February 1943. (Clark Collection)

Figure 3. Albert Robida, 1883 lithograph, re-later titled
"An Anticipation of the Wireless Receiver."(Clark
Collection)




New York Daily Graphic. Captioned, “Terrors of the Telephone,” it de-
picted an angry-looking orator yelling into a floor-mounted oversized telephone
microphone. From the back of the device are hundreds of tiny wires
connected to large receivers in a dozen places; London, New York, Dublin,
Boston, San Francisco, Peking, and curiously, a lone Indian, outdoors, on
the American prairie. With the exception of the Indian, all of these re-
ceivers are in public halls, none in a living room setting. (2) (Figure 1)

That same year a similar idea had been advanced in the form of a song.
Written by Thomas P. Westendorf, The Wondrous Telephone predicted
lyrically that: “You stay at home and listen to the lecture in the hall or hear
the strains of music from a fashionable ball” (3) Then there was Albert
Robida, a political cartoonist and lithographer who in 1882-83 did a series
of lithographic drawings depicting broadcasting, but this time aimed at a
home listener rather than an audience in a public hall. At the “transmit-
ting” or originating end, a musician played what appeared to be a combi-
nation organ-steam calliope, its sound somehow gathered and connected
to many wires. The late George Clark, RCA Historian in the 1920s and
19305, added a note to the bottom of the cartoon calling it “Radio Broad-
casting Station, 1882.” In Clark’s words, “Note the wires leading up to
the pole, and then outward to subscribers.” (4) In Robida’s 1883 litho-
graph a home receiving setup was portrayed, with the husband, wife and
daughter sitting around a table listening in rapt attention to several tele-
phone loudspeakers. It’s described by Robida as: “a telephonic installa-
tion by which newspaper reports are to be transmitted.” (5) (Figs. 2, 3)

If the systems described in the books and editorial cartoons of the day
seemed more like science fiction than reality, consider the actual working
systems. In an operating demonstration system patented in 1881 by French
inventor Clemen-Agnes Ader, microphones were installed next to the footlights
of a stage, connected to listeners by wires. According to Ader’s patent,
“The telephone allows us to convey songs, music and the spoken word to
distant places.” (6) Apparently, the existence of wired systems was more
commonplace than realized: “European capitals had a service of wired
broadcasts via the telephone system. Paris naturally had such a system.
London telephone subscribers could participate in the two-tier tariff
Electrophone service at five or ten pounds per year, and eavesdrop on
concerts, music halls, theatres or church services. The London system ran
from 1899 until radio finally killed it in 1925.” (7) And. “In 1893 the
Telephon-Hirmondo in Budapest was transmitting news, weather reports,
market quotations, lectures and music over the telephone from 8am to 11pm
for a large number of subscribers.” (8) Wouldn’t those systems and the
publics they served have benefitted from a successful wireless telephone?
Could the transition have been made from a reliance on wires to a technol-
ogy less onerous? Were those early attempts simply “radio” waiting to
happen?
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How It Is Possible to Talk Over A Light Ray
Miles in Length.

The radiophone, which forms a part of the exhibit of the
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sition, i= the only practicable method of telephoning witheut
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Tnitting, a tiny fragment torn from 2 silk dress, particles of
rubber scraped with a pen knife from an old overshoe, these
and many other substances may be made to repeat words
flashed 1o them from an electric light miles away. So may
the fine hairs found on the milkweed and the thistle-down
which is the sport of the summer's breeze.

Alexander Graliam Bell, the inventor of the telephone, also
discovered the means by which wircless telephony has been
made possible, and constructed the first apparatus to which
the name of the mdiophone was given, This was later per-
fected by an officer of the Bell Telephone system, and the
wonderful results now sitained are due to the scientific
knowledge and skill of American inventors and enginests.
In the experiments which led to the making of the radio-
phone Mr. Charles Sumner Taintor was associated with Pro-
fessor Bell. ‘They found that a great many substances could
be made to give out sounds under the action of the heat car-

' 1

EARLY RADIOTELEPHONE SCIENCE

Early on, there were a number of individuals who apparently saw a
need for a non-wired voice' communication system. Much of this activity,
if not all of it, happened prior to and around the time of Marconi’s wire-
less telegraph introduction. Before the successes of Fessenden, Poulsen,
de Forest and others, most early experimenters had based their devices on
non-Hertzian principles. Whether over land or water, most of the early
attempts to send voice without wires fell into one of two categories of
technology: modulated light or inductance. There were systems that used
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a bright, focused light source modulated or made to “flicker” analogous to
the varying currents caused by speaking into a carbon button telephone in
series with a DC voltage. The receiver used a light sensitive element,
selenium, in combination with batteries and earphones. The flickering of
the received light falling on the selenium created tiny currents representa-
tive of the voice transmitted which could be heard in a telephone receiver.
The range was limited to a few miles, and depended on the atmospheric
conditions and the brightness of the light. The most successful of those
limited devices was known as the “Photophone.” Originally introduced
by Alexander Graham Bell in 1878, this light telephony system had been
improved by 1904 where it was demonstrated at the Louisiana Purchase
Exposition in St Louis. Bell called it the “Radiophone,” and while it may
have attracted attention it never found practical use. (9) (Figure 4)

How did the press greet Bell’s discovery? The word “radio™ was used
in a 1904 report: “The radiophone, which forms a part of the exhibit of the
Bell Telephone Companies at the Louisiana Purchase Exposition, is the
only practicable method of telephoning without the use of wires yet dis-
covered. By its means the blinding rays of a searchlight may be made the
path for human speech and other sounds. The rays of light will carry for
miles every tone and inflection of the voice, the delicate shading and vary-
ing effects of orchestral music, every note and cadence of a song. With
the help of the radiophone electric lights may be made to talk or be trans-
formed into musical instruments. The radiophone is the embodiment of
much that is wonderful in the transmission of sound, and it suggests the
marvelous possibilities hidden in articles of common use.” (10) While
Bell clearly saw and marketed his device as a wireless accessory for his
wired telephone, at least one member of the press was beginning to look at
the future.

Other less well-known scientists were also working on variations of
modulated light voice transmission using an arc as a light source. Moving
closer to the Poulsen system of wireless arc transmission, in 1897 Profes-
sor H.T. Simon discovered that a DC arc would give out tones and speech
by superimposing telephone currents on an arc used for a line-of-sight
transmitter. This may have convinced Bell to use an arc for his Photophone.
Around this same time the German inventor Ernst Ruhmer equipped sev-
eral naval vessels with his version of a light telephone device. Distance
limitations and the soon-to-be-invented wireless telephones would rap-
idly doom all development of this and other line-of-sight devices.

Then there was the strange case of Nathan B. Stubblefield, 1860-1928.
His two radiotelephone systems, one based on ground conductivity and
the other induction, both caused quite a stir in his native Kentucky. He
claimed to have sent the first non-wired voice transmission over land as
early as 1892. In an attempt to free the telephone from its wires, Stubblefield
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Figure 5. Stubblefield
and his induction
device. (Murray State
College, KY)

did not use true wireless methods, but rather, two non-radio systems. The
first of his systems used the conductive characteristics of moist ground,
and featured a carbon telephone transmitter, many batteries in series, and
long rods stuck in the wet earth. It was big news by 1902: “Nathan Stubblefield.
a Kentucky truck farmer, claims to have discovered telephoning without
wires. At a public exhibition in Murray, Calloway County, Ky., on Jan. 1,
he convinced a thousand people of the truth of his claim. . . Stubblefield
placed his transmitter in the courthouse square and ran two wires from it
into the ground. He established five ‘listening stations’ in various parts of
the town, the furthest six blocks from the transmitter. Then Mr. Stubblefield’s
son took his place at the transmitter and talked, whispered, whistled and
played a harmonica. Simultaneously everyone at the receivers heard him
with remarkable distinctness.” (11)

The importance of this demonstration was not in the technology em-
ployed for it was primitive and limited. Its significance was in the send-
ing of voice and music without wires to more than one receiver in a public,
non-message application. This demonstration, organized by the Wireless
Telephone Company of America, also preceded their purchase of the rights
to 500,000 shares of stock in the Stubblefield inventions. For a while it
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looked as if Stubblefield might become rich: “The company also orga-
nized an experiment in Central Park, New York City, in June, 1902. This
event, however, was nearly a total failure, due primarily to the rocky soil
in the park which would not conduct electricity. Company executives suggested
that Stubblefield surreptitiously run a wire underground to connect the
rods. Nathan became immediately suspicious and, upon further investiga-
tion, discovered that the company was nothing but a stock fraud. He re-
turned to Murray and urged all his friends who had invested to demand
their money back. The company collapsed and the swindlers involved
eventually went to prison.” (12) (Figure 5)

Perhaps influenced by Sir William H. Preece who in 1899 used tele-
phones and a parallel-wire induction system to transmit voice three miles
(13), Stubblefield’s second system was based on magnetic induction, a
technology similar to modern day systems that connect to a hi-fi receiver
which allow a music listener to walk around a room wearing headphones
but with no connecting wires. He received a patent in May, 1908 for his
magnetic induction system, which, unlike the Preece system, used a tele-
phone and a battery fed into large inductance coils, like the primary of a
giant air core transformer. The secondary coil was connected to a tele-
phone receiver. After his earlier experience with ground conductivity
Stubblefield refused to show his induction system to potential investors
for fear that they would steal it from him. He used the induction system
for a while but later gave it up, having unsuccessfully spent four years
trying to raise the money needed to develop it. Its range was probably
limited to less than half a mile. In the March, 1930 issue of Kentucky
Progress Magazine, an article, “Murray Kentucky, the Birthplace of Ra-
dio” tells of the plaque placed on March 28, 1930, at Murray State Teach-
ers College to honor Stubblefield as, “The first man to broadcast and re-
ceive the human voice without wires. Although he undoubtedly gave the
world its greatest invention, the radio, he failed to get the honor due him.”
(14)

MARCONI’S IMPORTANCE

But then around 1900, there was publicity surrounding a true technical
revolution, actual wireless as we now know it. The first stories to appear
in the national press were about Guglielmo Marconi, a young boy with an
Italian father and British mother. When the Italian government would not
support his work, he took his inventions to the British. From sending
Hertzian waves across a room as early as 1894 to the highly publicized
transmission of the letter “S” from Poldhu, England to Newfoundland, Canada
in December, 1901, Marconi’s system made obsolete all non-Hertzian
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systems of wireless communication. Today some believe Marconi’s suc-
cess was mostly because he was a “systems man,” the first to successfully
combine the relevant practical and theoretical wireless ideas and experi-
ments of others into a business. Said historian Hugh Aitken: “What dif-
ferentiated Marconi from his contemporary rivals was not his scientific
knowledge nor, initially, the distinctive excellence of his technology. It
was his sense of the market, of where a demand for this new technology
existed or could be created.” (15) And Marconi had little interest in wire-
less beyond dependable two-way commercial communication and the safety
of ships at sea. Contrary to broadcasting by voice, Marconi believed mes-
sages should remain private.

By 1902 Marconi’s wireless telegraph was an established fact. It was
in that context that a new group of experimenters began to look at better
ways of sending voice through the air. After all, the light and induction
systems were limited to a few miles and never would be taken seriously,
especially if a voice transmission system with the range of Marconi’s wireless
telegraph could be found. So in the future invention history of radio. wireless
by Hertzian waves was where all the action was going to be centered. And
between the time of Marconi’s wireless in 1900 and the broadcasting de-
cade of the 1920s, systems based on spark, alternator, arc, and the vacuum
tube quickly overshadowed all earlier non-Hertzian systems as a carrier of
voice. Determining which one was best would consume the first two de-
cades of the new century. Scientists and inventors like Poulsen, Fessenden
and de Forest led the way. While none of the participants knew it at the
time, it would be a race for the radiotelephone.

Another limiting technology that for a time delayed the transition from
modulated light systems to a wireless-based radiotelephone was that of
the receiver. For translating the dots and dashes of spark, the major de-
vice used in the Marconi system was a variant of Branley’s Coherer. a
small tube containing iron filings which closed like a switch when receiv-
ing the electromagnetic pulses of the Morse code. It both looked and worked
like a Rube Goldberg creation: Each time the filings “cohered.” or caused
the circuit to close, current from an in-series battery flowed and a buzzer
sounded or a telephone receiver clicked or an inking device recorded a
coded symbolic component of the message, a dot or dash. Then a small
hammer would “tap” the filings apart, and the entire process began again
in order to detect the next dot or dash. In addition to being extremely
slow, the mechanical coherer could not receive sound which we know to
be audio frequency. A coherer did not allow a receiver to “hear” audio,
obviously a serious technical impediment to the development of the wire-
less telephone. New systems of detecting like Fessenden’s “Liquid Barretter”
and Picard’s “galena” had to be discovered before an operator could “hear”
a human voice using a headphone. A new generation of detectors which
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converted or “rectified” RF, radio frequency, into AF, or audio frequency
really opened the door for the Hertzian-based radiotelephone.

THE NEW RADIOTELEPHONE PIONEERS

So in the first few years of the new century, the stage was likely set for
a practical radiotelephone system or systems based on Marconi’s success
with the Hertzian principles. In the beginning, some of the five pioneers
profiled here only wanted to discover and reap the financial rewards from
finding a replacement for the wired Bell telephone, just like Marconi had
done with the land-based telegraph. Fessenden and de Forest were serious
scientists, and Herrold a wireless tinkerer, but all three tried to invent and
profit from a practical system. And perhaps accidentally, these three be-
gan to discover that they had small audiences listening to their experimen-
tal transmissions of voice and music. Poulsen’s importance was that his
arc system was the major transmitting technology used between 1907 and
1916, a technology which was brought from Denmark to the Bay Area of
California by a Stanford engineering graduate. It was the Poulsen arc
transmitter and the wireless company built around it that became the basis
for the development of the modern electronics industry and Silicon Val-
ley. Conrad became important toward the end of the two decades. By
then he and others saw a potential for a mass entertainment system out of
the finally perfected radiotelephone. The result was that the 1920s would
become broadcasting’s defining decade.

REGINALD FESSENDEN AND THE FIRST BROADCAST

Reginald Aubrey Fessenden was born in Bolton, Quebec, Canada in
October 1866. As the son of a minister, he was educated in New York and
Canada, and “at an early date manifested a particular liking for math-
ematical and scientific subjects.” (16) Between 1887 and 1890 Fessenden
worked for Thomas Edison, then as a professor of electrical engineering at
Purdue University and at Western University of Pennsylvania, 1892-93,
and finally at the US Weather Bureau, 1900. Described by colleagues as a
hard working, hard driving intellectual, by 1902 Fessenden had 13 wire-
less patents issued in his name. He was an early primary contributor to the
science of wireless and radio; in 1902 his inventions covered “improve-
ments in construction of antennas, means of amplifying received signals,
wireless telephone.” (17) Probably his most important early contribution
was the 1903 invention of the Liquid Barretter, “an electrode-electrolytic
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Figure 6. Reginald Fessenden. (Communications Research Centre, Canada)

Figure 7. Fessenden in his lab. (CRC, Canada)

interface rectifier which was used for both radio-telegraphy and radio-
telephony — initially for reception of synchronized rotary spark gap trans-
missions, another one of his inventions, and later for reception of ampli-
tude-modulated wireless signals.” (18) In simpler terms, Fessenden in-
vented the first audio receiving device that made the hearing of wireless
voice transmissions possible! (Figure 6)

The Liquid Barretter was no small accomplishment since, unlike all
the previous mechanical detectors like the above mentioned coherer, au-
dio could finally be heard with it over headphones. Using it, Fessenden
had listened to the various musical notes of the spark stations and noticing
their distinct audio sounds believed that if he could put a voice over the
air, it too could be “heard” by the Barretter. And Fessenden was probably
the first to send and have received a voice transmission using Hertzian
waves, this as early as 1900. Writing in Scientific American, Fessenden in
1907 describes his work with all three systems: spark, arc, alternator. About
his early spark experiments during his employment by a wireless com-
pany, The National Electric Signaling Company (NESCO), he wrote how
he, “transmitted speech wirelessly for the first time in the summer of 1900
by the method disclosed in US patent 706,747. While the speech trans-
mission could be understood, there was a great deal of extraneous noise in
the telephone, and various devices were devised for eliminating this.” (19)
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Figure 8. The Alexanderson/GE built alternator used
for the 1906 broadcast. (CRC, Canada)

Next, he turned to an arc with *“an improvement on the original Thomson
singing arc method, recently discovered by Poulsen and others, but which
was used by the National Electric Signaling Company in 1901 and pat-
ented in 1902.” (20) Fessenden also described his work with General
Electric engineer Ernst Alexanderson in developing his alternator for NESCO:
“During this test not only speech but phonographic talking records and
music were transmitted, all being received with perfect clearness and dis-
tinctness, the wireless telephone being in this respect markedly an ad-
vance over the regular wire lines.” (21) (Figure 8)

As an eccentric genius, he was reported to be tough on his staff: “Fessenden
and Alexanderson worked well together, although that was not the case
for many others who fell into Fessenden’s orbit. His assistants, for ex-
ample, grumbled about his high-handed ways with them. “Don’t try to
think - you haven’t the brains for it!” was one of the kinder ways he
addressed them. Alexanderson recalled that Fessenden was domineering
and bombastic with people he thought were beneath him. When some-
thing went wrong, he sometimes would fire everyone only to rehire them
the next day.” (22) While he continued to work with Alexanderson on the
design of a super-alternator for radiotelephone communication, he contin-
ued to intimidate his staff: “As Fessenden’s prowess in wireless grew, so
did his eccentricities. He experienced growing paranoia that any number
of people were out to steal his inventions. His Brant Rock, Massachusetts
laboratory became a top-secret outpost, where information and apparatus
were kept under lock and key at all times. His visions of industrial espio-
nage were not entirely imaginary. A casual visit by de Forest to one of
Fessenden’s workshops in 1903 resulted in a round of court battles re-
garding de Forest’s theft of the Barretter receiver design.” (23) After
three court appearances, he finally received an injunction against de For- -
est for patent infringement. It cost Fessenden over $100,000 and increased
his paranoia.
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; Figure 9. Brant Rock antenna. (CRC, Canada)

Fessenden’s longest lasting and most pub-
lic claim was his 1906 Christmas Eve broadcast
r 3 from Brant Rock, a small Atlantic coastal village

: north of Cape Cod Bay. In a letter he wrote to
Westinghouse Vice-President S. M. Kintner in 1932,
he reflected on this event: “This broadcast was ad-
vertised and notified three days in advance of Christ-
> mas, the word being telegraphed to the ships of
the U.S. Navy and the United Fruit Co., which were
equipped with our apparatus that we intended broad-
casting speech, music and singing on Christmas
Eve and New Years Eve. The program on Christ-
& mas Eve was as follows: first a short speech by me
saying what we were going to do, then some pho-
nograph music, Handel’s Largo. Then came a violin
solo by me, being a composition by Gounod called
‘O, Holy Night,”” and ending up with the words
‘Adore and be Still" which I sang one verse of, in
addition to playing on the violin, though the sing-
ing, of course, was not very good. Then came the
bible text, *Glory to God in the highest and on earth
peace to men of good will,” and we finally wound up by wishing them a
Merry Christmas and then saying that we proposed to broadcast again New
Years Eve.” (24) (Figure 10)

While today many historians categorize the 1906 Brant Rock musical
program as a “broadcast,” Fessenden’s stated goal was simply to build a
radiotelephone for commercial purposes. He was a musician by avoca-
tion, as evidenced by his performances on the 1906-07 Brant Rock trans-
missions, and he admitted sending phonograph music many times to “rest
my voice,” but other than Brant Rock, he never made any claim to being a
broadcaster. His two most important contributions to actual broadcasting
were in the technology, not the art. The Alexanderson Alternator used in
the 1906 Brant Rock broadcasts demonstrated early that clear speech and
music could be transmitted. And most important, his earlier invention of
the Liquid Barretter detector forever changed the receiver from its earlier
mechanical roots. It was, “the first device to enable operators to receive
signals ‘by ear.” (25)

Reginald Fessenden was truly an original thinker. But that he was
also an eccentric caused his early undoing, and by 1910 his backers, NESCO,
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Figure 10. Fessenden in lab, Brant rock, 1906. (CRC,
Canada)

fired him and removed his equipment. According to a witness, “He needed
a bathtub of especial size to accommodate his huge frame, and had one
installed at Brant Rock, covering it by a requisition as *Blueprint Washing
Machine.” Fessenden had just returned from a voyage to Europe and had
turned in a prodigious expense account, which the backers would not pay.
So he was fired. The workers chose sides. The order came to dismantle
the plant, and especially to get the records packed in boxes and sent to
Pittsburgh. Up came a van with large packing boxes, into which the pa-
pers were hastily stowed. Then arose a battle between the ins and outs,
and the upshot was that the pro-Fessendenites sat on the box covers all
night to prevent them being taken away by the renegades. The matter was
settled amiably and the records put back.” (26) But after that insult, and
with a divided staff and little or no money with which to continue, Fessenden
got out of the radiotelephone business. Others like Lee de Forest and Charles
Herrold learned from his work, his successes and his failures, and contin-
ued to find new ways to use the talking wireless.

VALDEMAR POULSEN, THE DANISH EDISON

Another early and important influence on radiotelephony was Valdemar
Poulsen, who was later known by the complimentary title, the Danish Edison.
For most of the first two decades of the Twentieth Century his DC arc-
based system of transmission was the model on which most inventors based
their devices. Poulsen, who had earlier discovered the fundamentals of
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Figure 11. Early Poulsen
magnetic recorder. (Ampex
Museum)

magnetic recording used today,
improved on the theories of oth-
ers to develop a system of arc
telephony. Just as Marconi built
on the work of Hertz and Max-
well, Poulsen based his arc sys-
tem on “William Duddell’s dis-
covery of the singing arc. The
principle of this discovery was that
when an arc lamp, fed by a di-
rect current of about two-hundred
and fifty volts, is shunted with a
suitable capacity, and an inductance, alternating currents of a frequency
0f 40,000 per second were established.” (27) Poulsen discovered that when
the singing arc was placed into an atmosphere of hydrogen or other gas,
the frequency of the oscillations increased to almost 500,000 cycles per
second, putting it in the radio frequency range where it could be detected
as audio. He was also the first to introduce the use of “six arc lights in
series as generators of an oscillating current of high frequency.” (28) The
Poulsen-Duddell system was introduced in 1903. For the transmission of
voice most inventors used and attem pted to legally improve upon Poulsen’s
technology.

In 1903 Poulsen patented, “an improved arc oscillation generator us-
ing a hydrocarbon atmosphere and a magnetic field.” (29) The modifica-
tions of the Poulsen-Duddell discovery continued with Telefunken. Their
arc telephone system in 1906 covered 25 miles: “The arcs used by the
Telefunken Company were burned either six in series on 220 volts direct
current, twelve in series on 440 volts, or twenty-four in series on 880 volts.”
(30) Then there was the problem of the microphone: Every Poulsen-based
arc radiotelephone system required a microphone capable of handling high-
current, the most popular of which used a carbon microphone with some
form of circulating liquid to keep the element from overheating. In 1906
the Italian Count Majorana used a variant of the Poulsen arc system but

94



Vi
il

o

Figure 27—Telefunken series arc vadio transmiller

Cz
¥ i

Jatwci e T

Lids Vi

Figure 28—Colin and Jeance radiophone transmiller

Figures 12, 13,14. Three schematics of arc systems based on Poulsen
principles: Dublier, Telefunken and Colin & Jeance. (Clark)
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Figures 15, 16, 17, 18. Four views of
carbon microphones necessary for the
high current requirements of the arc
radiotelephone system. Mostwere cooled

by liquid. (Clark)
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AOTEWORTHY  demonstrations

have been recently g n by
William Dubilier of his new wireless
telephone, The
tween Seattle ane h
of thirty miles, an

Fig. 1

e writer who had the
sing 3 number of the
the distance between
could be extended many
s farther without detriment to the
working of the apparatus. The Gov-
ernment station at Tatoosh one hun-
dred and twenty-eight miles disrant
veked up the messages on a number
ASIONS,
Dubilier system® embodies a
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Figures 19, 20. Two arc systems,
Dublier & Telefunken. (Modern
Electrics, July 1911)

tures

T'he greatest difficulties heretofore
encoun in wireless telephony has
been t unstable features of the are

nets
and the Jow current carrying: capacity
of the transmitter: hese points Du-
bifier has apparently overcome, for in

added his own special invention, a “hydraulic microphone.” Majorana’s
solution was based on the hydrodynamic principle: “Water is made a con-
ductor by the presence of acid or salt and by continuous change so that
even the heat produced by the current is removed from the set.” (31). His
microphone, based on earlier experiments by Chichister Bell, showed that
a column of liquid responded to mechanical energy, and was not a carbon
system but a liquid-filled microphone; water to which salt or acid is added
is used to change electrical current when exposed to acoustic events. (32)
(Figures 15, 16, 17, 18)
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The obvious significance of Poulsen was that he had introduced the
first wireless system that made possible a high quality clear transmission
of voice using Hertzian waves. The realization of the vacuum tube as an
oscillator was then more than a decade away, and so the Poulsen arc was
really the only option for radiotelephone experimentation, even broadcasting,
during much of the two important decades covered here. But the story of
Valdemar Poulsen and his arc had a hidden significance, one that was im-
portant to the development of the modern electronics industry. It began
with a young San Francisco wireless experimenter and a Stanford engi-
neering graduate, and it’s culmination was the formation of a unique com-
pany based in a now famous “garage” in what has become Silicon Valley.
Even today, the Poulsen story remains significant because of its direct
connection to Cyril Elwell and the Federal Telegraph Company. and the
inventions that evolved out of this early association. It is an important but
necessary digression, an interesting story in the radiotelephone saga. It
was all part of the same race.

Francis McCarty was an early Bay Area radiotelephone experimenter.
Using the Collins system of spark, in 1907 he sent music, according to an
eyewitness, from a “transmitter erected on the Ferry at the foot of Market
Street to the Ferry boats plying between San Francisco and Oakland. This
was the system employed by A.F. Collins, consisting of a 1™ induction
coil, with very nicely adjusted vibrators, so that vibration frequencies or
primary interruptions could be obtained up to about 1500 cycles. The
oscillating circuit spark gap was composed of two silver discs, spaced from
.0005 inch to 3/16” when the microphones were good. There were three to
eight telephone type microphones placed in parallel, these in series with a
six volt battery in the primary.” (33) The fidelity of this spark coil system
was limited; Fessenden’s earlier experiments with similar technology had
already proved that spark transmissions were so overpowered by the noise
artifacts of the system that it was next to impossible to hear clear audio.
By McCarty’s time spark as a carrier of voice and music was already a
dead end technology.

Still, McCarty’s experiments, unsatisfactory as they were, served as
the catalyst for the formation of the Federal Telegraph Company a few
years later. McCarty’s financial backers, the Henshaw Brothers, approached
arecent electrical engineering graduate, Cyril Elwell, to help them evalu-
ate and perhaps improve the McCarty transmission system. In 1907 Elwell
set up a transmitting station at Palo Alto and constructed McCarty’s de-
vice based on the details in his patent. While it produced mostly unintel-
ligible speech, Elwell found that when he closed the spark gaps to as nar-
row as possible, an arc developed and the voice quality improved. He told
the Henshaws not to waste their money on the McCarty spark patents.
Case Closed. But based on what he had learned from the McCarty failures
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and having read something about arc systems Elwell traveled to Denmark
and negotiated the American rights to the arc transmission system of Poulsen.
He brought several of the Poulsen transmitters back to Northern Califor-
nia in 1909 where he demonstrated them in Palo Alto for a group of Stanford
professors.

The Poulsen Wireless Telephone and Telegraph Company was formed,
and by 1910 stations were in operation in nearby Sacramento and Stock-
ton. Earl Daniels worked for the Poulsen station in Sacramento, which
used the same arc transmitter as did Stockton: “The microphones were in
series with the ground lead, and were multiple, mounted on a disc in a
circle, all in parallel. An old style Columbia phonograph of the morning
glory horn type was played into this set of microphones. The Poulsen
people were represented by Jensen, now with Magnavox. He brought the
set from Denmark and installed it. His standard speech in testing was,
‘Hello, hello, hello, Stockton. This is the Poulsen Wireless Telephone,
invented by Valdemar Poulsen, of Copenhagen, Denmark. Mr. Poulsen
has secured the rights to this phone in the U.S. of America. Hello, hello,
hello, Stockton. I will play you another record now.” (34)

Even though Elwell’s goals centered around the two-way radiotele-
phone message business, not broadcasting, in later years he wrote in his
autobiography about the early radiotelephone experiments in Palo Alto,
1909-10: “Little did I realize that we were laying the foundations of broad-
casting...” (35) What Elwell accomplished was the formation of a radio-
telephone business utilizing a series of high-powered wireless telegraph
and telephone stations based on the Poulsen arc, but used to send mes-
sages across the country and the world. (The company evolved into Fed-
eral Telegraph and the Poulsen arc was used into the early 1930s for high-
powered wireless telegraph transmission.) Elwell and his business con-
temporaries had no use for the “hams™ and people like Charles Herrold
who would clutter up the air with useless music and talk. Lee de Forest
joined Elwell in Palo Alto in 1910, where in that famous garage near the
Stanford campus he worked to improve his Audion, first as an amplifier
for the telephone company, and later as the oscillator behind the final and
successful version of the radiotelephone. And so the connection to the
Bay Area of California and the invention and industry that evolved into
Silicon Valley and the modern electronics industry remains an important
Poulsen-related legacy.

LEE DE FOREST: IN A CLASS BY HIMSELF

The single most important individual in the twenty year evolution from
two-way wireless telegraphy as a commercial business to the technical
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Figure 21. Lee de Forest. (Perham
Foundation)

perfection and use of the radiotelephone
for entertainment broadcasting was Lee de
Forest. There were three major events that
defined de Forest as a radiotelephone pio-
neer-cum-broadcaster; his equipping of the
Navy Fleet in 1907, his publicized broad-
casts of opera in New York City between
1907 and 1912, and his 1916-17 and 1919
broadcast demonstrations over stations in
New York and San Francisco. Judging by
this early performance, Lee de Forest should have won the race for the
radiotelephone hands down.

Arguably, there was no wireless and radio inventor who was surrounded
by more controversy than Lee de Forest. He fought for decades to con-
vince the technical community that he deserved to be known as the “Fa-
ther of Radio,” and he spent millions in court battles trying to validate and
re-validate his patents. Still, whether you fall into the two opposite camps,
whether you love him or hate him, sanctify him or vilify him, (there seems
to be no middle ground) the evidence strongly suggests that, more than
any single individual, Lee de Forest was the first to want to use the wire-
less for more than two-way commercial message traffic. Throughout his
early career he bordered on the edge of the activities of broadcasting, sending
entertainment programs to a defined audience. In all the published re-
ports, in all the historical analysis, it is the name of de Forest that is early
and often associated with the sending of music and news using the radio-
telephone. And while until 1919 he failed to establish a permanent sta-
tion, failed to broadcast on a regular basis and therefore failed to gain a
regular audience, his contribution to the art and science of radio is unprec-
edented. The evidence strongly suggests that Lee de Forest could right-
fully claim to be what he struggled his entire life to be, the “Father of
Radio.” (36)

Lee de Forest was born in the Midwest but really grew up in the South.
Shortly after his birth in Council Bluffs, lowa in 1873 young Lee’s father
accepted a position as the President of a small black college (Talledega) in
Alabama. But while de Forest grew up on that rural campus, his education
was formal, upper class and thorough. After a local grammar school he
went on to the Mt. Hermon School for Boys in Massachusetts, preparatory
to his entrance into Yale University’s Sheffield Scientific School. De Forest
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Figure 22. De Forest with Audion. (Perham Foundation)

completed his higher education and received the degree of Doctor of Phi-
losophy. His 1898 dissertation was titled: “The Reflection of Hertzian
Waves at the End of Parallel Wires.” Well-educated, Lee de Forest as an
engineering graduate worked for several Chicago companies, Western Electric
among them. (37)




Figure 23. De Forest at telegraph with wireless promoter White.

Even though it is the purpose of this article to place de Forest into the
context of the transition from radiotelephone to broadcasting, he is most
known for his contributions and improvements to the basic invention of
all radio and television, the vacuum tube. Thomas Edison’s electric lamp
earlier had been modified by the Englishman, Ambrose Fleming, who added
a second element, a plate, and called it the Fleming Valve. By 1906 de
Forest had modified Fleming’s Valve by adding a grid (which amplified
small signals) and called this device the Audion. (38) And while today it
is believed that de Forest did not fully realize what he had invented, and
while he battled Edwin Armstrong in court for decades over the regenera-
tive or feedback principle of the Audion, it was really Lee de Forest’s
work in early radiotelephone experimentation and its broadcast-like ap-
plications that proved to be the most interesting of his career. In the be-
ginning he seemed to have followed the work of Marconi, attempting to
develop better communication between ships and shore stations. And like
Fessenden and Charles Herrold, de Forest first tried spark and later a Poulsen
arc in an attempt to give voice to his wireless.

The reality of the early radiotelephone development years did not in-
clude the broadcasting of music and information into homes using wire-
less. If you needed backers, if you wanted to sell stock certificates to raise
money, it had to be for a wireless telephone for serious, profitable two-
way communication purposes, an addition to the wired Bell telephone.
And further, as de Forest and hundreds of inventors lamentably discov-
ered, you had to be a promoter as well as an inventor, and that often meant
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Complete Equipment of Transmitting and Receiving Instruments for One Station,

THE DE FOREST RADIO-TELEFHONE APPARATUS,

Figure 24. The de Forest arc transmitter and audion receiver built for the
US Navy. (Clark)
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Figure 25. De Forest Company radio-telephone arc transmitter schematic,
1908. (Clark)
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that you found yourself allied with an unsavory, easy money crowd. De
Forest himself was accused, but acquitted of stock fraud, although his backers
went to prison. Controversy notwithstanding, de Forest began early and
often to find public uses for his version of a Poulsen-like arc radiotele-
phone transmitter: “In 1906 he devoted his entire energy to the problem of
wireless telephony. His first invention of importance was the use of the
microphone in the earth connection, where it has been used in practically
all (arc) wireless telephone transmitters ever since.” (39) That Lee de
Forest was both a promoter and a music lover led him and his arc radio-
telephone into two areas; one is practical, a demonstration for the Navy,
the other reflected his penchant for bringing culture to the masses, the use
of opera music to demonstrate his wireless telephone for newspaper re-
porters. (Figures 24, 25, 26, 27)

An early recipient of the de Forest arc radiotelephone system was the
Navy: “In 1909 I was manufacturing wireless telephone sets for the US
Navy; each set was tested by means of phonograph records. Much to my
surprise, many wireless amateurs and professional operators intercepted
and enjoyed these test transmissions. They came to look for these “pro-
grams.’ And quite naturally, the idea of mass communication occurred to
me, whereby attractive music and interesting talks might be placed on the
air, thus creating a profitable demand for wireless equipment by those de-
sirous of listening in.” (40) De Forest equipped the Navy Fleet’s lead ship
Ohio and others with his arc transmitter and a wind-up phonograph for the
fleet’s trip around the world between 1907 and 1908. This is a well-pub-
licized event, and while on the West Coast, de Forest, aboard the Ohio,
played music from the phonograph and communicated with Mare Island
during June, 1908. Radio operator Herbert J. Meneratti of the U.S.S. Ohio
documented these events well in correspondence with historian Clark in
1948: “We gave music regularly to the Mare Island Station. Our record
shows that from June 1 to July 5 (1908) we did not miss a day in giving out
music to the fleet in the Bay at the time.” (41) Meneratti claims that on
January 12, 1908, his ship, the U..S.S. Ohio, was sending out band tunes to
other ships, even responding to requests, a “date he considers the begin-
ning of broadcasting, although we didn’t call it that.” (42)

Another early claim of “broadcasting” by de Forest was connected to
his love of opera. He had long admired this form of music, and while he
realized it appealed to the upper classes who could afford the time and
money with which to attend live performances, the evidence suggests that
he believed that in the future even the less affluent would be exposed to
opera using the wireless telephone: “It will soon be possible to distribute
grand opera music from transmitters placed on the stage of the Metropoli-
tan Opera House by a Radio Telephone station on the roof to almost any
dwelling in Greater New York and vicinity. . . The same applies to large
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Figures 26, 27: 1910 newspaper headlines about de Forest's opera broadcasts.
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Figure 29. De Forest's work
in Palo Alto led to making
his vacuum tube oscillate for
this 1915 Bell System/Navy
experiment in voice trans-
mission. (Espencheid Pa-
pers)

of what broadcasting might become: “still another feature of the invention
. .. the supplying of music and other forms of entertainment to passengers
traveling on the passenger vessels. A service of this kind, aided by a large
receiver, so that all of the passengers gathered in a large salon could hear
the music or operatic air. . . © (45)

The radiotelephone years, 1900-1920, were known more for the com-
peting voice transmission technologies than for broadcasting. While spark
was quickly rejected as too noisy and the alternator as too costly, it was
the many permutations of the Poulsen arc that clearly dominated radio-
telephone inventions and early broadcasting for an audience. Even today
many people apparently believe that early radiotelephone science was dominated
by de Forest’s vacuum tube. The evidence suggests otherwise. De Forest
himself was manufacturing, marketing and using an arc radiotelephone as
late as 1915.(Figure 28) This was not an aberration; de Forest, Charles
Herrold and all other radiotelephone inventors had between 1910 and 1916
spent countless dollars perfecting the arc as a carrier of voice and music.
(Of course much of that money was spent on lawyers in attempts to some-
how get around the basic Poulsen patents) It is ironic that the individual
responsible for bringing the Poulsen system to America, Cyril Elwell, and
the company he founded based on the Poulsen patents, Federal Telegraph,
had long abandoned as impractical the use of the arc for voice and instead
concentrated on high- power, long-distance arc telegraphy. Likely because of
the high current demands of a microphone in an arc circuit, only low-power,
limited- range arc radiotelephones were ever satisfactorily developed and employed.

By the beginning of 1916, de Forest had finally perfected his Audion
for its most important task — that of an oscillator for the radiotelephone.
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Figure 30. Anolder
Lee de Forest looks
at an early version
of his vacuum tube
(Oscillion) radiotele-
phone. (Perham
Foundation)

Earlier in Palo Alto he had made his tube perform as an amplifier and sold
it to the telephone company as an amplifier of transcontinental wired phone
calls. —Returning to his home in New York City, by late 1916 de Forest
had begun a series of experimental broadcasts from the Columbia Phono-
graph Laboratories on 38th Street, finally abandoning his version of the
arc transmitter and using for one of the very first times his Audion as a
transmitter of radio: “The radio telephone equipment consists of two large
Oscillion tubes, used as generators of the high-frequency current.” (46)
One early broadcast received mixed reviews: “Columbia phonograph records
played from the laboratory of the company at 102 West Thirty-Eighth Street
were distinctly heard in the receiving room of the (Hotel) Astor, with the
exception of a few interruptions by the powerful naval wireless apparatus
at the Brooklyn Navy Yard, when the warning of a storm was heard inter-
mittently with the music.” (47) One month later, de Forest told a New
York Sun reporter that he, using a ‘wave length’ of 800 meters, “will be
setting another record by giving the first public concert by wireless in
history.” (48)

A few months later, de Forest moved his tube transmitter to High Bridge,
New York, where one of the most publicized pre-WWI broadcasting events
took place. Just like Pittsburgh’s KDKA would attempt exactly four years
later in 1920, de Forest used the most public of events for his broadcast.
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Figures 31, 32. News stories of de Forest's High Bridge transmissions,
1916. (NY Times, November 6, 1916 and Electrical Experimenter, Janu-

ary 1917)

This time it was the Hughes-Wilson presidential election of November,
1916: “The New York American installed a private wire and bulletins were
sent out every hour.” (49) This time the listener reports were more posi-
“Seven thousand wireless telephone operators withing a radius of
200 miles of New York City received election returns from the New York
American. They heard not only election returns, but music as well.
tween the bulletins, music was sent thru the clouds.
‘Columbia, Gem ofthe Ocean,” ‘America,’
‘Maryland,” ‘Yankee Doodle’ and all the other anthems, songs and hymns
(50) Because it happened in New York, was lis-
tened to by a large audience, and received so much press attention, it was

tive

‘The Star-Spangled Banner,’

that American’s love.”

‘Dixie,’
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one of the single most important pre-World War | events in radio broad-
casting. (Figures 31,32)

Years later, de Forest wrote to Charles Herrold about how he saw the
art and science of broadcasting in 1916. He discussed both his and Herrold’s
early experiments in the context of the vacuum tube: “Until the 3-elec-
trode tube had been developed sufficiently to serve as a reliable oscillator
for radio telephone purposes, and the audion amplifier could be used at
the receiver in connection with the detector, those early efforts at radio
broadcasting were necessarily unsatisfactory. In 1916, after we had learned
how to build ‘Oscillion’ tubes of 50 to 100 watts power, I began a regular
nightly broadcasting service from my station at High Bridge, NY. This
service was regularly maintained until the federal government caused a
suspension of all non-military radio communications shortly before our
nation entered the European War.” (51) Were it not for the Great War and
the closing down of all non essential. non defense uses of radio, de Forest,
already exciting small audiences with interesting, entertaining and informing
broadcasting, might have succeeded with this new service four years ahead
of KDKA.

After the war Lee de Forest was anxious to return to the air. After his
near-success in 1916, he was prepared to broadcast again. De Forest later
told Herrold: “I resumed these operations in December, 1919, as soon as
the governmental ban was lifted. The U.S. Federal Inspector in New York
clamped down on me in February, 1920, however, acting on the technical-
ity that I had voided my license by moving my station downtown without
his authorization. Whereupon I promptly moved the High Bridge trans-
mitter to San Francisco and installed it in the wings of the California The-
atre, running my antenna up to the roof of the bank tower next door. This
station was maintained in daily operation, broadcasting the orchestra mu-
sic of the Weber Orchestra in the theater. In the fall of that year the sta-
tion was moved over to Berkeley, where it was maintained in operation
for perhaps a year.” (52) In 1929 de Forest remembered the day that the
radio inspector first shut down his post-war New York operation: “Then
the Federal inspector (Arthur Batcheller) in New York, taking advantage
of the technical fault that | had moved my station from High bridge down-
town, peremptorily closed the service after a few weeks, with the definite
statement that program broadcasting for entertainment had no place, no
legitimate place, in the ether, and should be terminated, and he terminated
it.” (53) Beginning with his arc telephone experiments for the Navy and
his transmissions of opera music, and ending with his radio stations at
High Bridge in 1916 and San Francisco in 1920, the evidence strongly
suggests that Lee de Forest, more than any other individual entered in the
race for radiotelephone, saw a potential for voice transmission beyond just
a wireless replacement for two-way communication.
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Figure 33. Ad from Electro-Importing Catalogue,
1910 telling of Herrold's "wireless phone concerts
for amateur men throught the Santa Clara Valley."
(El)

CHARLES HERROLD BROADCASTS
ENTERTAINMENT PROGRAMMING

“By modern broadcasting is understood a radio intelligence that is sent
out at a certain pre-determined schedule or program,” so wrote radio pub-
lications pioneer Hugo Gernsback in Radio for All. (54) Later, RCA his-
torian George Clark suggested that in order to qualify as a broadcaster you
had to have scheduled, pre-announced, publicly advertised programs, but
you also had to reach a “citizen audience,” which he defined as people
who were not experimenters or hobbyists. (55) By 1912 Charles Herrold
of San Jose, California was announcing his regularly-scheduled programs
in the local newspapers and while important, these announcements were
actually preceded by several years by one of the few very early printed
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Figure 34. Young Charles
and his telescope.
(Herrold Papers)

references to the activities of broadcasting to an audience. Likely an im-
portant “smoking gun” of intentional broadcasting, it was this 1910 nota-
rized statement by Herrold, “We have been giving wireless phonograph
concerts to amateur men in the Santa Clara Valley” that appeared in an
early 1910 New York publication of the Electro-Importing Company. (56)
To this researcher, it qualifies as the earliest and most prophetic statement
in the national public record descriptive of what broadcasting was to be-
come. Not Fessenden, not de Forest, not anyone else engaged in wireless
telephony was saying about their work anything close to what Herrold was
saying. And while Herrold’s 1910 listeners could hardly be considered a
citizen audience, he changed all that when he broadcast daily to audiences
at the 1915 San Francisco World’s Fair. (Figure 33)

Charles Herrold’s contributions to the technology of the radiotelephone
years and the art of what was to be broadcasting were in the beginning
derivative and accidental and finally, purposeful. As an inventor of a trans-
mitting system he called an “arc fone,” he spent years attempting to dif-
ferentiate his system from that of Poulsen’s. Herrold received a total of
six U.S. patents for his devices, patents that certainly would have been
challenged by the Poulsen people were it not for the fact that by 1917 the
perfection of the vacuum tube as the basis of all future radiotelephones
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made such arc-based devices obsolete. Nevertheless, by 1912 Charles Herrold
had established a radio station. He was programming information and
entertainment for an audience on a regular schedule, often pre-announced
in the newspapers. That he may have accidentally stumbled onto what
was certainly radio broadcasting might have been a function of his role as
the proprietor and headmaster of a wireless trade school. Given the re-
sponsibility of providing daily technical activities for hundreds of eager
young boys, it is my belief that the broadcasting of the popular music of
the day by his students to an audience of their friends, families and pos-
sible future students was the cauldron from which broadcasting emerged,
Charles Herrold style.

Charles David Herrold was born in 1875 in Fulton, Illinois on the Mis-
sissippi River. In 1888 the family moved to rural San Jose, California
where William Herrold became a successful farmer. Charles attended high
school between 1891 and 1894 and it was there that he began to be recog-
nized by his teachers and classmates for his superior grasp of mechanical
and scientific subjects. He constructed telescopes and microscopes and
excelled in photography. After graduation he attended Stanford Univer-
sity in nearby Palo Alto, but after three years he dropped out for unidenti-
fied health reasons. In 1900 Herrold set up an electrical manufacturing
company in San Francisco, and when the 1906 Great Earthquake destroyed
his work and possessions, he moved to the Central California town of Stockton
to teach at a small college that specialized in electricity. (57) Both his
work as an inventor and his experience with students led Herrold to return
to his family in San Jose and open his own school. The Herrold College of
Wireless and Engineering was to be a way to provide an income and at the
same time provide him with the classroom and laboratory environment
necessary to continue his inventing. This was in 1909 and Herrold was
most interested in inventing a radiotelephone system that would make him
rich and famous.

Published reports and interviews with former students indicate that
beginning in 1909 there was music and voice coming from the Herrold
College daily. As the earlier reference in the 1910 Electro Importing Catalogue
suggests, “wireless concerts for amateur men” were an accomplished fact.
By 1912 Charles Herrold was broadcasting to a sizeable audience: “It was
a religion for ‘Prof” Herrold to have his equipment ready every Wednes-
day night at nine o’clock. He would have his records ready, all laid out,
and what he wanted to say. And the public or listeners, it became a habit
for them to wait for it.” (58) Herrold’s assistant Ray Newby remembered
what contemporary historians now believe to be the first regularly sched-
uled radio broadcasts of entertainment programming for an audience. (59,
60, 61, 62, 63) Said Newby, “We even had a San Jose music store that
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18 WIRELESS TELEPHONY A FACT?

OUTH again has outstripped age, and to two tnere youths
Y have eome the laurels of success for which such men as Edi-

son, Tesla and Marconi haw unsuccessfully striven for years,
Edisonl—that wiurm has been experimenting for
Years i an attempt to perfect a wireless te[ephonm Partial suc-
cess has been his but never such as would warrant his exploiting
it commercially. He has plodded on and from his workshop oc-
casional rumors have filtered out concerning the progress of a wire-
less telephane, which, according to last accounts, was on the brink
of perfection. And in the face of this has corne the dispatch from
New York that two boys, not yet of age, have diseovered the
chret for which Edison and other scientists have been toiling so
ong.

- Experts who have tried the invention of these mere yoiths
are most optimistic over its possibilities. From a small plant on
the roof of a dwelling, where first as amateur wireless telegraph
operators {or the last six years they have been guietly developing.
their system, they have talked with battleships all along the At-
lantic coast. Wireless ‘operators at telegraph instrumen®s along
the coast reported hearing plainly-spoken words coming appar-
ently from nowhere.” Years agb it would probably have been
looked upon as a voice from heaven, but in this materialistic age
it was but another knot in nature to be unrawelled, So the wire-
less operators began their wirelezs telegraph signals, and from the
roof station the signal was answered and the sceming miracle ex-
plained.

According to the young inventors; whose untiring industry
has met with such astonishing results, the apparatus is so simple
that it may be used in connection with the ordinary telephone if |
the exchange were fitted with a wireless receiver, and in this way |
it would be possible to call up any exchange so equipped and have
the wireless switched onto the home or office of any telephone
subzcriber,

But, if the invention is what is asserted, there is a far greater
field of usefulness thap its mere convenience as a readier means
of ¢communicating by land. The inventors claim that it would be
possible with five wireless telephone stations, costing not more
than $10,000 each, scattered along the Atlantic coast, to have tele-
phonic communication with every ship within 1000 miles of the
shore fitted with wireless telegraphy. Ships within 1000 miles of
one 3nother could talk instead of telegraph, and any telophone
tizer could talk from his own telephone to any such ships, calling
up any passenger desired, If this astounding discovery be indeed
what is asserted, there need never again be such a disaster as
shocked the world Jast April. Instead of a vague flash or the
“5, 0. 8" whose direction could not be accurately determined,
there will be the human voice to direct them to the rescue. Instead
of a signal which in the confusion of accident may be mistaken or
misconstriied, there will be a spoken message, details given, and
intelligent succor may be rendered without loss of valuable time.
Think of the inestimahble value of wireless telephony either on land
or sea; the inmnmerable udes to which it would be put, A field
almost too vast to conceive of is opened at once, with future pos-
sihilities as yet undreamed-—if only these young inventors have
really salyed the prokle oh }

oh iy acemi du.sured
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‘CDNGER‘I’ BY WIRELESS
TELEPOHNE'A SUCCESS

Several Bigaify That They. Hear Musio
From_ Phonograph
Distingtly.’

— e
Professor- Charles Dx-Earrold of tiils
oity, assisted by h(y.,one&-gtor. E A
Portal, succesafully’ demonstrated’ yes-
terday afternoon that wireless tele-
phony I8 & reality ‘and a fact., For
more than two hours they unnﬂnctied
a comeert im Mr. Herrold® office In
tha Garden City Bank building, which
wag heard for many miles around. The
music was  played oo & phopograph
furnished by the Wiiey B. Allen Musis
company.
Immedintely after.the firat, racord
was' played numerpus amateurs from
various: polnts. In. the walley wnotified
Mr, Portal' that' they had- heard the
music distinetly,  AMr. Portal gave the
names of the.recoeds he had, on hand,
and -asked those with whom he Wi
communicating to slgnify their choles,
mying thit he would play any rec-
org- they ‘deaired. One ashed for “My
©Oid: Kentuckty Home,” which was fur-
nished. i

Mr: Portal has a similsr ocutft to
that of Mr. ‘Herrold at his home on
Fine street.  Mr. Herrold, dn compaaiy
with & Mercury reporier, went there
and held a lengthy conversation over
the wireless with Mr. Portal, who also
played several selectloms on the. pho-
nograph.  The artlculation was heard
=& digtinetly as over the ordinary tele-
phang.
O Mry Herrold 1s developing-the wire-
less telephone into a ‘practical ‘means
of communication, 'and is pow working

on'’ s, do  away; with' “the
il “already made sucoe
ful® experfments’ in” that ‘dirsction.

E. A. Portal, Mr. Herroid's assist-
ant, iz n focnl boy who is-a very prom-
islng operator. Hea Is only” 18 years
old, but he can already operate either
the ‘wirals h or L

eph “He haw ped . several
original 1deas of his own In the lne
of telegraphy,
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Figure 35. A July 8, 1912 editorial from the San Jose Mercury- Herald.
Figure 36. A July 22, 1912 story from the San Jose Mercury-Herald
“"Concert by Wireless Telephone a Success" tells of a Herrold broadcast.

supplied us records, of course free of charge, and I think we played them
all. We would take the Mercury, 1 believe it was the Mercury-Herald in
San Jose, and we would read headlines and discuss them a little bit, just
something to yak about and make it interesting at the same time, to de-
velop an audience, I would say.” (64) The major significance of Herrold is
that he, before anyone else, began the transmission of regularly scheduled




programs of entertainment and information for an audience. He started a
radio station.

But no one, not even Herrold, simply woke up one morning in 1912
and said: “Let’s broadcast to the public.” It happened much more gradu-
ally than that, so slowly that even a major San Jose newspaper failed to
see its significance. The press, like most of the public, still saw the
radiotelephone’s importance as that of a replacement for the wired tele-
phone. Two July, 1912 stories in the local San Jose Mercury-Herald illus-
trated both the public’s confusion and perception of “broadcasting,” and
demonstrated why most at that time didn’t see the future of the wireless
telephone in the way that Charles Herrold did. In a July 8, 1912 editorial,
the subject was the potential commercial use of the wireless telephone for
two-way communication: “It would be possible with five wireless tele-
phone stations, costing not more than $10,000 each, scattered along the
Atlantic coast, to have telephone communication with every ship within
1000 miles of the shore. If this astounding discovery be indeed what is
asserted, there need never again be such a disaster as shocked the world
last April” (65) Obviously, it was the sinking of the Titanic, with its great
loss of life, that set the immediate agenda for the new invention.

But it was in another article in the same daily paper two weeks later
(66) where you can see that Charles Herrold saw his wireless telephone in
a different light. Herrold and assistant Emil Portal demonstrated for the
reporter: “For more than two hours they conducted a concert in Mr. Herrold’s
office in the Garden City Bank building, which was heard for many miles
around. The music was played on a phonograph furnished by the Wiley B.
Allen Music company. Immediately after the first record was played nu-
merous amateurs from various points in the valley notified Mr. Portal that
they had heard the music distinctly. Mr. Portal gave the names of the
records he had on hand and asked those listening to signify their choice.
One asked for ‘My Old Kentucky Home,” which was furnished.” (67) It
was broadcasting, much in the same way Herrold had been describing it
since 1910. Sure, there was no doubt that Herrold’s main motive paral-
leled that described in the earlier editorial; to invent a successful system
of two-way radiotelephony and thereby profit from its manufacture. As
an inventor that was Herrold’s business, and the regular broadcast of mu-
sic and talk was a way to test his system. Years later, Herrold said that it
was from those daily experiments that regular broadcasts designed to en-
tertain rather than test evolved: “Broadcasting was an obsession with us
and certainly, the entire Pacific Coast looked upon the radio broadcasts
from San Jose as an established institution.” (68)

Closer to the action was Ray Newby. Appearing as a guest on the
1950s television show, “What’s My Line,” he signed in as the “World’s
First Disc Jockey.” Later he described for Herrold biographer Gordon
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Figure 37. Herrold assistant Emil Portal at an early arc radiotelephone at
the Herrold College. (Perham Foundation)

Figure 38. Herrold and Newby, 1909, with early spark apparatus. (Herrold
Papers)
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Figure 39. Herrold and a student
experiment with wireless, 1910.

Greb a typical 1912 broadcast: “In
general we would just ad lib and play
a record like you would today, more
or less. We would read the newspa-
per headlines and carry on with what-
ever came into the mind that you would
think would be important. We had
the old Caruso records. We did use
an Edison once but it didn’t have a
hard needle. Many a time we’d sing
with the records at the old bank build-
ing. We had musical instruments come
in, such as a harp, we had a lady play
a harp one time and she was a little
disturbed by the proximity of the
microphone. She was afraid of the
thing.” (69)

And who did Newby understand
his early audience to be? “The listeners were all amateurs who had crystal
detectors listening to ships or codes or whatever they could learn and read
and find and they were startled to find music coming in on their ears. Oh,
they’d call us right up and say put on such and such a record, or play it
over and over, certain ones they liked better. And we had callers coming
in from around San Jose, even as far as San Francisco. We had listeners
within, I'd say, at that time, even in the earliest arc days, it was heard as
far away as 900 miles but under very favorable conditions. We had listen-
ers all over the Bay Area.” (70)

Obscured by his broadcasting claims is the fact that Herrold received a
half dozen patents for his arc transmitter. Like most radiotelephone in-
ventors between 1910 and 1916, Herrold and his attorneys, in an attempt
to get around the American Poulsen arc system patents, had designed a
system just different enough to get government recognition. It is believed
that if the arc had become the technology of the radiotelephone, Herrold
and other arc experimenters would have certainly met the Poulsen forces
in court. And lost. One area in Herrold’s patent applications in which he
was trying to differentiate his system from that of Poulsen was in the elimination
of the magnetic field. Poulsen’s arc needed to operate in such a field so
that high-power, long-distance wireless telephone could be possible. Arc
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Figure 40. The classic Herrold arc station photo, circa 1912-14; Herrold
standing in the doorway; at right is "mechanician” Frank Schmidt; at micro-
phone, left, Emil Portal; right, Ken Sanders. Portal and Sanders began as
Herrold's students.

technology expert William J. Byron was asked to examine Herrold patents
and documents: “Herrold uses no magnetic field, but he does use alcohol
in the arc chamber. They will operate at low powers (no more than 10 or
20 watts) without the field, and that’s one of the reasons Herrold’s arc
worked . . . I suspect that Herrold was trying to avoid the difficulties of
providing a field in the area of the arc — not to mention infringement of
innumerable patents covering the field; the era virtually exploded with
patent suits, involving everyone, including Marconi.” (71) And the Herrold
patent for his distinctively-shaped conical helix coils would have likely
been in trouble: “If Herrold were to try to manufacture and sell his system
he would have come face-to-face with Marconi’s patent on the secondary
coupling system; Herrold’s ‘Conical” coils. It was patented in 1898, Brit-
ish patent number 7777, hence the description ‘the four-sevens patent.’
The conical shape really had nothing to do with the physics of the device.
Marconi’s patent would have put him out of business.” (72)

The Herrold technology is best seen rather than described. Both the
patents and the pieces that made up his “arc fone™ are presented here in
this series of photographs and drawings. Nearly all radiotelephone inventors,
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de Forest included, used some form of an arc fired by 200-500 volts DC,
in series with inductors. A water-cooled microphone was typically in the
ground circuit of the secondary of the antenna coupling coils. Here is the
entire Herrold system, the patents and the actual devices, a system repre-
sentative of the type of arc systems used by practically every inventor
during the two decades of radiotelephone development. (Figures 40-55)

Having invented, tested and improved his “arc fone” between 1912
and 1917, Herrold began to patent the various versions of the pieces that
made up his system of radiotelephony.

Science and invention was not Herrold’s legacy. It was the sending of
regularly-scheduled entertainment programs designed specifically for a
public audience that defined Herrold. There were two events, the 1912-
1917 weekly “Little Hams Program,” and the 1915 daily broadcasts to the
public receiving stations at the Panama Pacific International Exhibition in
San Francisco. According to former students, Herrold believed that after
a week of hard work spent on invention and study, both the students and
the audience were entitled to some fun: “Every Wednesday night at nine
o’clock he would be on because he knew he had fifty or more listeners
with crystal detectors to report to him. They’d call up on the phone and
ask for records. They’d request or call in or ask what records we had and
also we’d yakity yak and sing. I used to sing on it myself. (chuckle) And
news. We’d give out news from the Mercury-Herald.” (73) Eventually,
Herrold, Newby and the students were joined by Herrold’s young wife
Sybil: “I really believe that I was the first woman to ever broadcast a pro-
gram. We used to get cards from the little hams asking us to play after we
started playing the records for their little programs on Wednesday nights.
And I went to Sherman-Clay (a San Jose music store) and arranged to
borrow records from them at no cost but just for the sake of advertising
these records to these young operators with their little galena sets. And
we would play the up-to-date young people’s records and they would run
down the next day and be sure to buy the one they heard on the radio the
night before.” (74) (Figure 56)

While the Wednesday night programs were true “local radio,” with an
audience of mostly young experimenters, it was at another event, known
the world over, that the Herrold broadcasting apparatus was placed into
service to entertain what probably was their largest audience ever. The
1915 Panama Pacific International Exhibition (PPIE), held in San Fran-
cisco, was designed to celebrate the opening of the Panama Canal. Billed
as a “World’s Fair,” the PPIE featured the very latest technology. News-
papers from all over the country began announcing in 1914 some of the
big names in wireless expected to attend and present at the event: “Will-
iam Marconi, the wireless inventor, announced today that he had decided
to participate in the Italian section of the Panama Pacific International

119



€. . HERROLD.
CEOILLATOR FOB WIKELERS TRANSMISZION,
AFFLIOATION FILED APH. 41, 1823,

1,0986,717. Putented May 12, 1914

Figure 42. "Magnetic Lift for
Electrodes in Electric Oscillators,"
filed May 1913, patented Decem-
ber 1914,

Figure 41. "Oscillator for Wire-
less Telephone, " filed April 1913,
patented May 1914.
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Figure 43. "Oscillator,” filed
October 1915, patented April 1917.
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Figure 44. Original
notarized drawings for
Herrold "Telephone
Transmitter" micro-
phone, 1913.
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Figure 45. "Telephone Transmitter," filed January 1914, patented De-

cember 1915,
Figure 46. "Conical Helix," filed June 1913, patented July 1915.

Figure 47. Oscillator with six arcs and magnetic lift, version 1.
Figure 48. Oscillator with six arcs and magnetic lift, version 2.
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Figure 49. (left) Oscillator with four
arcs and magnetic lift.

Figure 50. (above) The above arcs
in metal cans for submersion under
alcohol, three sizes/versions.

Figure 51. (left) Water-cooled micro-
phone mounted on telephone base.

Figure 52. (below) Water cooling cham-
ber from microphone showing water con-
nections.
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Figure 53. (left) Attached to water
cooling chamber are six carbon
buttons in series.

Figure 54. (above) The Herrold
conical helix.

Figure 55. (left) Possible schematic
of basic Herrold arc system as drawn
by Thorn Mayes.

Figure 56. (above) Sybil Herrold with
son Robert, "on the air," 1913.
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Exhibition at San Francisco. He said he hoped to be able to communicate
from the exposition by radio-telephony with all of the states and Canada.”
(75)

Another of the radiotelephone pioneers profiled in this article had also
made plans for San Francisco. Lee de Forest, working nearby in Palo
Alto, had an exhibit in the fair’s Liberal Arts building, one dedicated to a
major advance in long distance wired telephony. Sure, it had been ru-
mored that he would also demonstrate at his booth how he had been able
to make his audion oscillate at the radio frequencies necessary for the trans-
mission of voice and music. The real purpose, however, of the de Forest
exhibit had been to demonstrate the “de Forest Audion amplifier licensed
to the American Telephone and Telegraph Company as a telephone relay
that made the transcontinental service possible.” (76) De Forest’s audion
transmitter failed to work and that allowed Herrold to participate as a broadcaster
at the PPIE: “At the personal suggestion of Lieutenant Ellery Stone, U.S.
Radio Inspector, I carried on a special daily schedule of radiocast music
from 6 to 8 hours per day for the World’s Fair at San Francisco, Califor-
nia, in 1915. This was received at the radio inspector’s booth, also at that
of Dr. Lee de Forest, in the Liberal Arts building.” (77) That first PPIE
broadcast was heard at the foot of the Tower of Jewels on the exposition
grounds by Herrold and his wife: “I was at the fair with him when he
received the programs that our station was putting on here in San Jose. He
was anxious to see what the reception was like there. We’d been sending
out these things but this was the one time when we got to hear it our-
selves.” (78)

Apart from that important year of daily broadcasting to the World’s
Fair, between 1912 and 1917 Herrold was continuously trying to build the
most difficult part, the final piece of the radio puzzle. How do you create
an audience? Herrold believed that the publicity surrounding the PPIE
was one way to gain listeners. He knew that if he was on every day, more
and more young men, even commercial operators would tune in. Wrote a
former Herrold student: “A Marconi operator stated that he had danced to
our ‘wireless’ music from San Jose on the deck of a trans-Pacific liner,
using a long éxtension cord on his fones.” (79) Later Herrold recalled his
audience in a letter to Lee de Forest: “My audience was not always made
up of amateur wireless telegraph operators. During the period of 1909 to
1917 I trained over 1200 students in the theory and practice of wireless
telegraph and telephone. The interesting part is that these students built
apparatus and installed sets with which people could listen to the tele-
phone music. It was a beginning, and my students were building my audi-
ence, and incidentally they were publicizing my school.” (80) He also
told his story to the local newspapers: “If any boys in the neighborhood
possess a wireless telegraph outfit ask them to permit you to listen any
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night between 9 and 9:30 o’clock and you can hear my station experiment
with the wireless telephone. Phonograph concerts over the wireless tele-
phone are not all uncommon. You can hear the phonograph as distinctly
as if it were placed in the next room to you.” (81)

Did Charles Herrold really understand the difference between broad-
casting and what he termed narrowcasting? Years later in a radio inter-
view he explained it this way to a reporter: “The word ‘broadcast’ is an
old word used by the Marconi telegraph operators to designate a message
‘to all ships and stations.” When Valdemar Poulsen talked from his labo-
ratory at Lyngby, Denmark to a test receiving station, that was a narrowcast.
Count Arco, Professor Slaby, and many other Europeans did the same thing.
When Lee de Forest in this country had a singer from the Metropolitan
Opera sing in his laboratory and he himself talked, this was intended for
reception by a group of newspapermen located on a ship in the harbor
equipped with receiving instruments. There is not the slightest evidence
to show that Collins, McCarty, de Forest, Poulsen, or any of these early
experimenters had in mind the use of their experimental radio telephones
for entertainment purposes™ (82) Conversely, he believed many of his
own early transmissions to be true broadcasts: “Certainly the thousands of
amateurs who made it a religion to listen every day to our dance music and
the thousands of records we played, certainly the hundreds of homes who
connected a dozen pairs of telephone receivers to their receiving sets and
invited the neighbors to listen — certainly they knew what I was doing.”
(83)

FRANK CONRAD, THE FIRST LICENSED BROADCASTER

Frank Conrad was a Westinghouse engineer who has been widely cred-
ited with being the first person to receive an actual government broadcast-
ing license. The station, of course, was KDKA. According to Conrad
researcher David Kraeuter: “Born in Pittsburgh on May 4, 1874, by age 16
Frank Conrad had quit school to work as a bench hand with the Westinghouse
Electric and Manufacturing Company, his life-long employer. Between
1898 and 1942 (the year after his death) Conrad received over 200 Ameri-
cﬁn, English and German Patents on mechanical and electrical devices such
as grenades, refrigerators, carburetors, radio transmitters and receivers,
televisions, clocks, arc lamps, gear shifts, air conditioners, insulators, vacuum
tubes, and electric meters. His experimentation with radio transmitting in
1919 and earlier helped Westinghouse found pioneer radio station KDKA.
In the 1920s Conrad also did pioneering work which helped establish world-
wide communications via short wave.” (84) A self-made man, in 1928
Conrad was awarded an honorary Doctor of Science from the University
of Pittsburgh.
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Figure 57. Frank Conrad.
(Westinghouse History Collec-
tion)

Prior to Conrad and KDKA, amateurs and experimenters like Lee de
Forest had just “gone on the air” with music and talk, often without any
license. Charles Herrold, using the experimental radiotelephone call sign
6XE, had been allowed to “experiment™ until the World War | ban begin-
ning in April, 1917. And while de Forest, Herrold and others had prob-
ably been “broadcasting™ as defined by their programming content and
audiences, they were not official in the eyes of the government or the com-
munications industry. To commercial operators they were misplaced, they
interfered with legitimate “traffic,” and even as late as 1920 there was
hope in Federal Government circles that in the future all wireless would
be controlled by the Navy. The historic metamorphoses of Conrad’s ex-
perimental radiotelephone known as 8 XK into KDKA almost did not hap-
pen!

Nevertheless. it was two years following the April, 1917 ban on ama-
teur radio sending and receiving that stations were allowed to pick up where
they left off, and so many continued with their earlier pre-war radiotele-
phone experimentation. In the June, 1921 publication by the Radio Ser-
vice, Bureau of Navigation, Department of Commerce called Commercial
and Government Radio Stations of the United States. a small group of
radiotelephone stations were listed as “Special Land Stations, Alphabeti-
cally by Names of Stations [Additions to the List of Radio Stations of the
United States, edition of June 15, 1919 only].” (85) These three were
listed: “Pittsburgh, Pa, 8XK, variable wave length, Frank Conrad; Madi-
son, Wi, 9XM., University of Wisconsin; San Jose, Ca, 6XE, Charles D.
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Figure 58. Conrad's garage (at left) in Wilkensburg,
East Pittsburgh. (Westinghouse)
. 2! . .

Herrold.” Later each of those experimental radiotelephone licensees went
on the air as broadcasters; Conrad in late 1920 became KDKA, the Uni-
versity of Wisconsin (Earle Terry) as WHA, and Herrold as KQW (now
KCBS), both in 1921. All three stations operate today.

Unlike others during the war Conrad had been in a unique position,
that of being allowed by the Signal Corps to experiment with a vacuum
tube radiotelephone. Often he accomplished this by using his voice and a
phonograph as an audio source: “During the War, the Navy gave him (Conrad)
permission to carry on with his experimental work, for they wanted him to
solve some problems, such as an airplane transmitter. His call then was
3WE, the “3” meant that the station was in the third Naval district.” (86)
After the war ended Conrad continued to experiment, and by mid-1920 his
Saturday night phonograph concerts had caught on in an interesting way
with a small audience in (Wilkensburg) East Pittsburgh, Pennsylvania. Said
Conrad in 1940: “People within radio distance had bootleg receivers, and
soon they began picking up (my) transmissions. Then they began to tele-
phone and say, “We have some friends in this evening. They do not be-
lieve us when we tell them that we can pick up music out of the air. Won’t
you please play some selections for them?” (87) This clandestine receiv-
ing and audience activity (Conrad’s transmissions were legal) had been
building during the wartime ban on amateur activity. After the ban was
lifted he continued and he got the attention of his bosses.

Said S.M. Kintner of Westinghouse: “On account of the number of
requests he received he agreed to undertake this broadcasting at regular
intervals. So he agreed to do this every Wednesday and Saturday night at
certain times. The number of requesis kept growing, till by the summer of
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Figure 59. QST, September 1920.

1920 some of the department stores of Pitts-
burgh were carrying radio receiving sets
of approved type which were advertised
as suitable for listening to Mr. Conrad’s
concerts.” (88) And according to Leroy
Williams, special patent counsel to
Westinghouse: “As a result of the public-
ity that Conrad got with his sending out
radiotelephone signals, Joseph Horne and
Co., a department store of Pittsburgh ad-
vertised in September, 1920, that they would
sell receiving sets that would pick up Conrad’s music. H.P. Davis (Westinghouse
president) saw this ad and saw the possibilities of radio broadcasting. He
thought it was time for the company to take over the work of Conrad.”
(89) It was the corporate spin on the work of an inventor who incidentally
spent his entire working life at Westinghouse. Was Conrad bitter in later
years that his idea had been usurped and the credit taken by boss Davis?
The evidence suggests that he never publicly raised the issue. Conrad was
a good soldier.

There was national publicity as well. Concurrently with Westinghouse’s
awareness of the potential of Conrad’s work, his experimental station was
featured in a cover story in a major national amateur publication. In the
September, 1920 issue of QST, Conrad’s 8XK was written up in great
detail. (90) With photos and descriptions of his low-power tube transmit-
ter with its microphone aimed at the horn of a wind-up phonograph, it was
the first up-close look at the technology that several months later in that
same year would be licensed as KDKA, just in time for its broadcast of the
Harding-Cox presidential election. And unlike the de Forest Wilson-Hughes
presidential broadcast of four years earlier, that time the public was more
ready for radio. Thanks to the ongoing RCA negotiations and their effect
on the supply of legal radio parts, a few ordinary citizens were able to buy
receivers with which to hear the KDKA broadcasts. In fact, one of the
major benefits hoped for out of the highly publicized Conrad broadcasts
was to profit by selling simple consumer versions of the Westinghouse/
RCA RA DA tuner-receiver, a device originally worked on by Conrad and
manufactured for the war. (91)

But it was not simply an overnight transition from Conrad’s garage
experiments to KDKA as a broadcast station. According to Conrad, the

BXK, PITTSBURGH
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whole idea began as a plan for a two-way service: “(S.M. Kintner of
Westinghouse) planned a city service or rather cities service, placing sta-
tions at Pittsburgh, Newark, and Cleveland, for code communication, with
radiotelephone working as a sideline. These point to point stations were
installed. It was for code operation in these stations, incidentally, that the
RC receivers were designed. I went to H.P. Davis, big boss of Westinghouse
and said, “Why have this just a point to point affair? Why not let the
station talk to everyone, not just to each other?” This was June or July of
1920.” (92) Davis agreed and KDKA evolved out of that group of Westinghouse
stations originally designed for this commercial operation: “It went on the
air, for the first time, on Election Day, 1920. Permission to use the station
for broadcasting on that night was granted, the call to be 8ZZ. A few days
after the election, permission to add broadcasting to KDKA's license was
granted . . . [I] used the calls 82Z and KDKA more or less interchangeably
during the night.” (93)

Frank Conrad described the famous November, 1920 election eve broadcast
in a 1937 letter to RCA historian George Clark: “The broadcast was car-
ried out in cooperation with the Pittsburgh Post and the publicity was en-
tirely confined to the Pittsburgh Post circulation. The broadcast was pri-
marily to announce the election returns and the first returns were received
about 8pm; however, some preliminary matters, such as talks and music
were transmitted from about 6:30pm. The content of the broadcast, other
than the news bulletins of the election, consisted of short talks explaining
how the broadcast was carried out and interspersed with musical selec-
tions. These selections were almost entirely phonograph reproductions.
My recollection is that the weather was clear on that day. We had carried
out enough preliminary tests to assure ourselves that the service would be
reasonably reliable; however, to guard against any general breakdown, such
as power or lines, arrangements were made so that (my) private station in
the garage (8 XK) could be used in place of the station at East Pittsburgh —
line facilities being arranged for from the Pittsburgh Post building to (my)
home. Certain information on the results were known soon after the broadcast
started by telephone calls from receiving stations, which previously had
been instructed to report on the success of receiving the returns. The broadcast
in general was handled by the personnel of our publicity department and
the radio engineering department. It would be somewhat difficult to give
a complete list of the names of the people taking part in the program.
However, so far as the listening audience was concerned, it is probable
that only one name appeared, that of L.H. Rosenberg, who did the an-
nouncing.” (94)

Unlike Lee de Forest and Charles Herrold, Frank Conrad had excellent
timing. The nation had put the war behind, the technology had mostly
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been sorted out and the patent issues were being resolved. Radio had ar-
rived and people were beginning to embrace its possibilities. And most
important, there was big-time corporate support behind the fledgling ser-
vice.

SOME CONCLUSIONS ABOUT THE RADIOTELEPHONE DECADES

So which of these individuals won this imaginary race for the radiotele-
phone? Can you now visualize the finish line, the prize? You probably
have your own opinions. Before I give you mine I want to summarize the
importance of the years 1900 to 1920 to the invention, realization and
perfection of the radiotelephone from its communications beginnings into
broadcasting for an audience. | offer the following five broad conclu-
s10NS:

I. BROADCASTING WAS AN ACCIDENTAL BY-PRODUCT
OF INVENTION

The first radiotelephone experimenters and inventors probably became
broadcasters by accident; they discovered that they had small groups of
listeners or audiences in the course of trying to invent a wired replacement
for the Bell telephone. Fessenden was a musician, de Forest an opera
lover and promoter, Herrold the headmaster of a wireless trade school with
a large number of young boys to keep occupied. Conrad used the phono-

“graph as an audio source for his Signal Corps experiments. As you’ll read
later on in these conclusions, it would be several years into the 1920s be-
fore a clear direction for broadcasting was finally realized. (Figure 60)

Figure 60. The young boys who were the first radio audience.
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2. PUBLIC AWARENESS OF THE POSSIBILITIES OF THE RADIO
TELEPHONE BEGAN AS EARLY AS 1912

The years between 1912 and 1915 were important to the future percep-
tion of the radiotelephone because they were the first years in which the
latest inventir.g news made its way from the hobby periodicals to the daily
newspapers. Beginning in 1912 the general public finally began to hear
about the inventors and their experiments, and therefore the editorial com-
ments surrounding that new medium. Those were also the years in which
several unrelated events convinced the youth of the day that any place
related to wireless was an exciting place to be. Perhaps it began with the
publication of exciting reading material aimed at the high school boy. The
1911 book, Tom Swift and his Wireless Message (95), was all the impetus
many boys needed to sell their parents on the idea that a little “higher
education™ at a wireless school could translate into a living wage. Cer-
tainly the popularity of wireless in general was further helped by the ma-
jor event of 1912, the sinking of the Titanic, the news of which came in the
form of a wireless message: “We have struck an iceberg. Badly damaged.
Rush aid.” According to its survivors: “Seaward and landward, J.G. Phillips,
the Titanic’s wireless man, had hurled the appeal for help. By fits and
starts for the wireless was working unevenly and bluringly Phillips reached
out to the world, crying the Titanic's peril.” (96) To many newspaper readers,
the value of wireless had been solidified. (The loss of White Star’s Re-
public in 1909 was a significant event in wireless history although it did
not have the same public exposure as the Titanic.) (Figures 61-63)

Meanwhile, from coast to coast the work of the radiotelephone inven-
tor was being reported in the nation’s newspapers. (97) In what were four
of the most important years in the slow transition from experimental ra-
diotelephone development to actual programming for an audience, the years
between 1912 and 1915 marked the introduction of the radiotelephone to
the public. No longer confined to the technical and wireless hobby publi-
cations, the radiotelephone was now being discussed on Main Street. As
the newspaper stories indicate, dozens of inventors, having constructed
their own radiotelephone systems, began working on the next steps: pro-
motion and puBIicity and marketing and sales. Newspaper reporters dur-
ing those years seem to be interested in two things: how these inventors
planned to replace the wired telephone and the type of audio content they
were using to promote, test and demonstrate it. Often it was the inventor
himself shouting, “Hello, can you hear me?” Sometimes it was music
from a phonograph. Always, the goals were to both augment the wired
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Figure 61. Montage of newspaper stories about radiotelephone, 1912-1914.

telephone for two-way personal conversation and add a voice to the mes-
sage handling work of the wireless telegraph business. With the excep-

tion of a few speculative editorials, the content of broadcasting was rarely
discussed.

3. BROADCASTING WAS READY FOR THE PUBLIC BY 1916

Some members of the public were even ready for broadcasting. That
much was obvious from the news reports. The technology and mass manu-
facturing, however, had not quite caught up. The situation in 1916 was
that all the various inventors of the pieces that would make up radio trans-
mitters and receivers had up to this time refused to put their pieces to-
gether and so a complete system was legally impossible. Then there was
the war. As aresult of our entry into WWI in 1917, the holders of various
radiotelephone patents were forced to pool their inventions for national
security, but it took until after the war for the patents to finally be sorted
out and cross-licensed through the 1919 RCA agreements. The manufac-
ture and marketing of radio receivers specifically for the consumer began
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Figure 62. Another montage of the same.

around 1920. Nevertheless, you can tell from some of the newspaper sto-
ries in 1916 that the public was beginning to embrace radio. Most impor-
tant were the earlier mentioned High Bridge, New York broadcasts by de
Forest. (98) Less well known were the 1916 efforts of Charles Herrold.
The public record of one such Herrold broadcast illustrated what the pub-
lic was being told about a new use for the radiotelephone:

First, the broadcast was pre-announced on December 22, 1916: “An
extremely novel form of musical entertainment is planned for Christmas
morning at 11 o’clock. The place will be anywhere that wireless waves
can reach. Ships at sea as well as commercial and government stations
within a radius of 1000 miles will be listening to catch the first strains of
the opening numbers of the program. Professor Charles Herrold, the well-
known radio and electrical engineer, assisted by Emile Portal, well known
in wireless circles, will have charge of the concert. A modern talking
machine will be placed in front of the transmitter through which flows a
stream of cold water to protect against the powerful currents used. This
system of wireless voice transmission has been subjected to the severest
tests during the past three years and represents the highest development of
the art.” (99) (Figure 64)

134



fi | alearly grasp the matier; ". g
The book is the moat
[ u-to-date one mnd con

* fming u digest of Wi \hng

Figure 63. This Advertise-
i ey o o ment appeared in the May
S o ok 1911 Modern Electrics for a

mecessity  to the rising
wiless xpuriments who new Gernsback book called
v i f.:.“.*';-'il'_.‘,-;‘?u:. The Wireless Telephone.
v yoars,  sevolutionin
“‘g‘:.m;w;u::‘m“‘m
directions  for  building
mmall wireless telephons
atationa st n cost usder |
five dollare far short dia-)

R e R o

o5 tances up to cae mila. Y
g, Bk bt our Jatkatio to well 1y Mook for $i0-an. aceanot of fis gt
- valus, But we believe that the demuad wil be so great for Mr. Gemaback's book )
¥ that the low price 52 which it is seld, will repay = in tse,
4 As we sxpect seversl thousand arders, it will be wise 18 orier at asze, e
,_yv-wm not be delayed.
Pru:e Twenty\-fwn Cents I"repmd
# CLOTH BOUND, FIFTY CENTS . :
>, S-dmwmmmmmnp-uchmhm_

..'r o)

‘MODERN ELECTRICS CTRICS PUBLICATION

"f:\- 233 FULTON -STREET, NEW YORK Cn;z’»m

News of the concert’s apparent success was reported on December 26:
“Edward Bellamy’s prophecy in ‘Looking Backward’ that some day people
would turn on a button and listen to music from a central plant came true
yesterday in San Jose when the wireless operators of the city and beyond
within a radius of 1000 miles listened to a program of Christmas music in
their homes. It was made possible by connecting their own wireless appa-
ratuses with the central apparatus of the Herrold-Portal aerial system of
telephony.” (100) Even the papers didn’t really get it, or at least they
didn’t get it right. There was no connection between the “central plant”
and homes. That was the point. Later in the article, a listener gave his
impressions: “It was as clear and sweet and beautiful as if it had been
played and sung in the next room. The sounds came in distinctly. There
was no disturbing noise and we listened to the whole program, which lasted
about 20 minutes, without the slightest difficulty.” (101) (Figure 65)

And what about the public? What about those in that very early small
audience who would wonder themselves about what it all means? A San
Jose newspaper editorialized the day of the Christmas morning broadcast.
They compared it to other media forms of the day; film, records and the
player piano. They were thoughtful. They were impressed. They coun-
seled caution. The entire 1916 editorial is re-printed as an early indicator
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Concert by Wireless
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listen to muric played and sung at
& central plant, came irus yester-
day in San Joss when the wireless
vperators of the city and heyond
within a radius of ailmost 1004 miles
lstened to & program of Christmas
miuate while altting ln their homes
It ®mas i
thelr nwn wirelsss apparaiuses with
the central wpparntus of the Herrold-
Fortal aerial sysiem of telaphony.

Ve of the luwnl familles which
had the benefit of llsiening to this
progran was that of Mr. J O Heat-
woodd, 139 Bixth street.

Mr Hestwood sald in speaking of
the prografn, which was Theard
through the wireless apparatus of his
#on, Jamea i, Hestwood It was
am vlear and sweet and heautiful As
If 1t had besn played and sung 'n
the next rom The sounds came In
distinctly Thers was no disturbing
nolse and we [istened to the whale
af the program, which lasted about 20
minutes without the slightes: aiffi-
culty Mr Jamea H
heen working with wirele paratus
for the past flve or mx

Prof harles Herroli, who  has
perfected the avatem .0 Ils present
st sfficlent stats, sald Tast oS0t
that thers were alout 30 owiers
of wireless apparatus within tha
rudius roached by his machine, O(ma
of the great advanisges of his sys-
tem am eaplained by Prof. Herrowd
was tha feet that operaiors could
hreak Inte the middle of the word
and start agnin without disarrangicg
the sentencea in & tenth of A gecand
With other svatemas It takes from
twa (0 five minuiss to be “on” and

“oft.” I E; —', ‘

Heard by 300 People

Musis Clear and Distinot, Btates Man

cmnitile by connecting

— . a7 A WIRELESS CONCERT.

O NOW. WE CAN HAVE a whole concgft repertory
shot tHrough the air—a Christmas hyfhn, a Sonsa
march, gn effable “Perfect Day,” intermifjon and all

complete—ana science careers on to hankrupt sface and |Iir_tl(

up those it divides. For this morning radio ‘gnd electrical
enginers in this city will it from 1 d I se-
lection that all- with proper receivers within 100D miles radius
will hear—they say—and so the message, of Christmas mom

“and a variety of other things will go out from San Jose, to

Salt Lake City on the east and the storm-tossed sailor on the

west. :

What wilkit all lead to? Here we have Paflerewski draw-
ing divinity fiém a pianc; an impress is taken gnd unrolled on

- mechanical gianes, and so the master's touch §s duplicated ad
infinitne,  Meiba sings oned, and the™ dheard a million
times by machinery. Hernhardt acts, aml her gestures are
thrown on the screens of all the world.  And soon one trans-
mission will entertain the Esquimaux. the Maori and  the
Hasutos at one and the same time with complete symphonic
concert.

Tere is the making of a revolution in human nature that
needs to be watched and stpdied. Tt means that in the gen-
eral process of centralization where mankind finds efficien
in government. industry and trade, something very similar
is taking place in the realm nf art. Tt id no longer necessary
for artists tn he present in the {lesh when the busy, bustling
ouhlic have hall an hour to spare for musical or dramatic re-
laxation, For at a trifling cost the scientist will reproduce
their skill with his machines, and the fruits of their labor
are distributed, to order, with more or less precision.

Hut one cannot afford to ignore the dangers that arise
from this organized distribution of art, For art refuses to be
governed hy the ordinary laws that pertain to efficiency, The
preatest achievements of science could never make the Jew
dance in the bramble-bush pr rid the town of rats. In its me-
chanical reproduction it loses all that swhtlety and magnetism
that the artist himself can give! it loses that mysterious force
trat touches the very soul of those who listen, It is all the
difference between a Rembrandt and  the copy of a Rem-
brandt, betiveen the thunder of Jove and' the thunder of the
“flies.”” In other wards, it is an imitation which, however
faithful, cannot shed all the inherent defects of an imitation,

And if we'hear none but reproductions  and imitations,
whether by wire. needle or air. we may raise dur standard of
1aste samewhat if these be good, but we shall inevitably dull
the keenness of our appreciation of art through lack of human
magnedsneend soul. - v

The s¢  ist then willfdo wonders yet undreamed of; he
will maly L& world so small that he will long for other

“wilrlds to copquer; but the singer and the player of ancient

tistory will always he abreast-of mudern times and will dely

the effodts of science and w;a't.sim:ry to place him in harness,
_— .

ANeweperol | EDITORIAL PAC

%

Figure 64. An announcement of the success of the December 1916 Herrold
broadcast, San Jose Mercury-Herald, December 26, 1916.

Figure 65. Editorial from the December 1916 San Jose Mercury-Herald
about the Christmas Day, 1916 Herrold broadcast.

of what radio would become and how the audience might come to view
this revolutionary use of the radiotelephone:
“So now we can have a whole concert repertory shot through the air

- a Christmas hymn, a Sousa march, an affable ‘Perfect Day,’ inter-
mission and all complete and science careens on to bankrupt space and
link up those it divides. For this morning radio and electrical engi-
neers in this city will transmit from records a musical selection that all
with proper receivers within 1000 miles radius will hear they say and
so the message of Christmas morn and a variety of other things will go
out from San Jose, to Salt Lake City on the east and the storm-tossed
sailor.on the west.
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“What will it all lead to? Here we have Paderewski drawing divinity
from a'piano: an impress is taken and unrolled on mechanical pianos,
and so the master’s touch is duplicated ad infinitum. Melba sings once,
and the song is heard a million times by machinery. Bernhardt acts,
and her gestures are thrown on the screens of all the world. And soon
one transmission will entertain the Esquimaux, the Maori and the Basutos
at one and the same time with complete symphonic concert.

“Here is the making of a revolution in human nature that needs to be
watched and studied. It means that in the general process of central-
ization where mankind finds efficiency in government, industry and
trade, something very similar is taking place in the realm of art. Itis
no longer necessary for artists to be present in the flesh when the busy,
bustling public have half an hour to spare for musical or dramatic re-
laxation. For at a trifling cost the scientists will reproduce their skill
with his machines, and the fruits of their labor are distributed, to or-
der, with more or less precision.

“But one cannot afford to ignore the dangers that arise from this
organized distribution of art. For art refuses to be governed by he
ordinary laws that pertain to efficiency. The greatest achievements of
science could never make the Jew dance in the bramble-bush or rid the
town of rats. In its mechanical reproduction it loses all that subtlety
and magnetism that the artist himself can give; it loses that mysterious
force that touches the very soul of those who listen. It is all the differ-
ence between a Rembrandt and a copy of a Rembrandt, between the
thunderof Jove and the thunder of the ‘flies.” In other words, it is an
imitation which, however faithful, cannot shed all the inherent defects
of an imitation.

“And if we hear none but reproductions and imitations, whether by
wire, needle or air, we may raise our standard of taste somewhat if
these be good, but we shall inevitably dull our keenness of our appre-
ciation of art through the lack of human magnetism and soul.

“The soloist then will do wonders yet undreamed of; will make the
world so small that he will long for other worlds to conquer; but the
singer and player of ancient history will always be abreast of modern
times and will defy the efforts of science and machinery to place him
in harness” (102)

Who were the other broadcasters of 1916? By 1917 an inventor named
Earl Hanson was broadcasting to his small audience in Los Angeles. Ac-
cording to Hansen: “Municipal wireless phonograph concerts may also
soon be a reality. For these a single centrally located sending station would
be necessary, the waves from this having a radius of the entire city.” (103)
And in a Pittsburgh newspaper story from 1915, “Wireless Talkfest Planned,”
historian George Clark related a story about a Professor Van Dyke of the
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Carnegie Institute of Technology who planned and pre-announced a wire-
less “talk” about general news, politics, etc., aimed at “every amateur wireless
operator in the county.” Another isolated event, “the test was for the ben-
efit of amateurs within a radius of ten miles.” (104) And while impossible
to prove but fascinating to think about, consider that another Pittsburgh
resident, KDKA’s Frank Conrad, might have been in that 1915 Van Dyke
audience, and thereupon got an idea or two. Still another local event was
happening in New Rochelle, New York: “Station 2ZK, operated by George
C. Cannon and Charles V. Logwood, broadcast music between 9 and 10pm
daily except Sunday in November, 1916.” (105) Logwood earlier had
worked in Palo Alto with Lee de Forest during his days at the Federal
Telegraph Company. Another set of influences, another connection. Broad-
casting, 1916 style. So why didn’t it happen? Why would it take four
more years to catch on?

It was the Great War. It was in April, 1917 that all licensed amateurs
received this letter from the Department of Commerce and the US Navy
District Communication Superintendent: “To all Radio Experimenters, Sirs:
By virtue of the authority given the President of the United States by an
Act of Congress, approved August, 13, 1912, entitled, ‘An Act to Regulate
Radio Communication,” and of all other authority vested in him, and in
pursuance of an order issued by the President of the United States, I hereby
direct the immediate closing of all stations for radio communications, both
transmitting and receiving, owned or operated by you. In order to fully
carry this order into effect, | direct that the antennae and all aerial wires be
immediately lowered to the ground, and that all radio apparatus both for
transmitting and receiving be disconnected from both the antennae and
ground circuits and that it otherwise be rendered inoperative both for transmitting
and receiving and radio messages or signals, and so remain until this order
is revoked. Immediate compliance with this order is insisted upon and
will be strictly enforced. Please report on the enclosed blank your compli-
ance with this order; a failure to return such blanks will lead to a rigid
investigation.” (106)

Never again would such a sweeping ban on not only transmitting but
receiving radio signals be implemented. That was a historic decision. And
even more onerous, emboldened by this shut down and with the belief that
amateurs have no place in the future of radio communication, the Padgett
Bill, known as HR 2773, was introduced on April 9, 1917. It proposed
that all American radio communication be turned over to the Navy, for-
ever. And while the bill did not become law, America’s involvement in
the Great War did portend an uncertain future for wireless and radio.
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4. THE SUCCESS OF LICENSED BROADCASTING IN 1920 WAS
GREATLY ENHANCED BY THE RCA AGREEMENTS

Licensed broadcasting started in 1920 with KDKA, but it took several
years to get off the ground. In a survey of all issues of the periodical
Pacific Radio News between 1920 and 1923, I noticed how a gradual tran-
sition occurred from an audience of mostly amateurs building sets and
listening to radio to a non-technical public being able to buy easy-to-tune
receivers. As late as 1923, the radio magazines were still using the term,
“radiophone concerts.” (107) In those three years, programming was be-
ing developed, advertising was not yet legally allowed, and all stations
were sharing the same frequency (360 meters), with each on for a hour or
so a day. It would take a few more years for both audience and govern-
ment to take broadcasting seriously enough for regulation. That would
finally happen in 1927 and by 1930 the radio industry was fully formed.
Advertising was its financial basis. networks were formed, programming
was in place, the AM broadcast band had been separated into local, re-
gional and clear channels, the public was hooked.

Why did broadcasting catch on in the 1920s in way that it couldn’t and
didn’t in 1916? One answer was the war. On a social level it could be
argued that the public, having been freed from the weight of war, death
and sacrifice, was ready for some fun, some good times. It was in this
context that a device, the radio, was introduced that could bring music
into the home, something you didn’t have to learn to play like a piano. As
believed in 1920 (an almost exact paraphrase of Bellamy’s 1888 book):
“By using channels of different frequencies, different classes of aural amusement
would be simultaneously transmitted, permitting the subscriber to select
at will his own type of amusement merely by pushing the proper button
which controls the selective circuit employed . . . The amusement might
come from stored sources, as from phonograph devices, or might be given
directly by a speaker, or a concert.” (108)

The other, more objectively explained outcome of the war was the
negotiation of a collection of hard-fought technology agreements that made
the radio possible. The Radio Corporation of America began forming in
1919 with two companies, GE and AT&T. General Electric had the pat-
ents to the Alexanderson Alternator, and AT&T/Western Electric held the
all-important de Forest tube patents. Initially, these were the most important
companies to sign on to the RCA agreements. Although author Banning
(an employee of AT&T during the RCA negotiations with that company)
seemed to have viewed the agreements as a way for the telephone com-
pany to retain its position in vacuum tube technology, it was really the
specter of British control of the Alexanderson Alternator by the Marconi
company that added urgency to the formation of RCA and propelled it
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toward its conclusion. After the war had ended, many in government and
industry had wondered hypothetically what could happen in a future war if
the means of international and national communications within our bor-
ders were controlled by a hostile power. “Thus in 1919 was created a
corporation which, in power, financial and otherwise, was able to cope
with any other in existence. General James G. Harbord, a recently re-
turned war hero, representing government influence, was elected presi-
dent, and a young man of twenty-eight named David Sarnoff, whose first
job, nearly fifteen years before, had been that of telegraph messenger boy,
was made commercial manager.” (109)

Later, Westinghouse, a company that originally believed itself strong
enough to go it alone, reluctantly signed with the Radio Corporation. They
had obtained the International Radio Telegraph Company and important
patents held by Fessenden and Armstrong. So while not a part of the original
RCA group, Westinghouse had already owned or quickly obtained enough
important exclusives to finally get in. As the final player in the RCA
group, Westinghouse signed on June, 30, 1921. The Radio Corporation
was now complete. The threat of Navy control, of Government ownership
of radio, very real at the conclusion of the Great War, was stopped thanks
to the RCA agreements, worked out by a combination of government offi-
cials and private companies, but with the control resting with the private
companies. RCA was born as a government-sanctioned telecommunica-
tions monopoly. Itis atruly fascinating and complex story, the most com-
plete and accurate details of which can be found in Hugh Aitken’s The
Continuous Wave: Technology and American Radio, 1900-1932.(110)

RCA was originally formed for commercial communications purposes,
not entertainment radio. So how did the RCA agreements affect broad-
casting throughout the 1920s? Here is the simple version: Westinghouse
and General Electric were allowed to manufacture radio receivers, to be
sold to consumers under their name and that of the RCA label. The so-
called “telephone companies,” Bell, AT&T and Western Electric, were
given exclusive rights to manufacture broadcast transmitters. Practically
every radio station in the 1920s used a version of the Western Electric
transmitter. More important initially, this latter group of companies, be-
cause of its ownership of the wired telephone system, were also given the
exclusive RCA franchise in two other untried and untested areas: Toll Broad-
casting, or the right to charge advertisers money to have their names men-
tioned on the air as a program sponsor, and Chain Broadcasting, the ability to
“network”™ more than one station to ensure a larger regional or national
audience for a single program. And while the AT&T group through sta-
tion WEAF in New York was the first to try “Toll” and “Chain” broad-
casts, they were not really interested in the further exploitation of these
RCA granted exclusives. By the mid-1920s networks began to form and
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advertising became the basis of support for radio broadcasters.

5. ALWAYS QUESTION HOW HISTORY
IS MADE AND PERCEIVED

I have also looked seriously at how the history of the radiotelephone
and its transition into broadcasting was created. When, why and by whom
was the agenda really set for what we now believe as “the history of broad-
casting?” Many of the historians of the 1940s and 1950s had based their
knowledge on one important source, Gleason Archer’s 1938 book, History
of Radio to 1928. Archer based some of his work on the collected docu-
ments of RCA historian George Clark. Beginning in the early 1920s and
continuing until his death in the 1940s, Clark argued for his criteria for
what was broadcasting and what was not. According to Clark, to qualify
as broadcasting the transmission had to be expressly to entertain, it had to
be advertised ahead of time, or pre-announced to the public, it had to ad-
here to a regular schedule, and it had to be heard by a citizen audience, not
just a group of “hams” or professional operators. It was this last criteria
that left out Herrold and de Forest. Finally, but no less important, from
the late 1930s until the early 1950s, there were published a plethora of
popularized broadcast history books, mostly anecdotal in nature. And while
many of these books were not accurate or thoughtful, and even written by
those with an unspecified commercial or political agenda, their influence
lasted far too long. The real story is surely more complex and is always
being revised. Always seek primary sources, evaluate carefully and ask
plenty of questions.

THE FINISH LINE

And who won my race for radiotelephone? Of the five, some won
more than they deserved, some have probably already been given an accu-
rate place in history, while others are still being re-evaluated by scholars.
If there is a prize for being remembered as a serious inventor and presti-
gious scientist of the radiotelephone era, then Valdemar Poulsen and Reginald
Fessenden share the honors for their thoughtful technical contributions to
the very early technology of the radiotelephone transmitter and receiver.
Were it not for the early inventions of the arc radiotelephone and the lig-
uid detector, later experimenters would not have considered wireless as a
carrier for voice and music as early as they did. So for most of this cen-
tury Fessenden and Poulsen have enjoyed a solid, secure place in history.
Lee de Forest gets the prize for being the first and most tenacious in his
pursuit of the radiotelephone as a device for bringing culture into the homes.
Ironically, most of de Forest’s early and most important work in this area
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was carried out using his version of Poulsen’s arc transmitter. It was only
later, in 1916, that de Forest used his own invention of the oscillating
vacuum tube to broadcast.

Charles Herrold was included in the race for two reasons. First, there
is no question that however accidentally, between 1912 and 1917 he started
and maintained a radio station designed to entertain an audience of hobby-
ists, experimenters and friends. And second, Herrold is symbolic, a good
example of one of the dozen “every men” in the pre-WWI race toward
broadcasting. He began like dozens of others, using arc technology, and
while trying to find a replacement for the wired telephone, he affiliated
with a company for the purpose of obtaining capital. When license broad-
casting began in the 1920s, Herrold set up a station, and like hundreds of
others, lost it. The difference between Herrold and the many other minor
players, pre-1920, is that he stayed on the air, was reinforced by an audi-
ence and received publicity for what he was doing, and therefore was early
in the promotion and experimentation of the non-two-way communication
uses of wireless telephone transmitting technology. Because of the war
Herrold did not finish the race.

Frank Conrad started the race late but finished. He wins the prize for
being in the right place at the right time, and for possessing the good sense
not to question the wisdom of his employers at Westinghouse. While his
radiotelephone experiments were not significantly different, content wise,
from those of Herrold or de Forest a decade earlier, Conrad had the right
technology, the right company behind him, and most important, the right
audience, an American public freed of the darkness of war and ready to be
entertained. Unlike the others, Conrad had arrived at the same time and
place as his audience. Five individuals all racing toward an imaginary
finish line in the race for radiotelephone.
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Mike Adams

Mike Adams remembers a defining moment in his childhood when he
first discovered radio. As a young listener, Adams began to poke around
behind the little box in an effort to discover where “radio” came from.
During his high school years he built several pirate transmitters and en-
tertained his neighbors with music and talk. More than anything, he wanted
to be on the air. In 1960 Mike went to Ohio University in Athens where he
got involved with the college radio station as an announcer and news re-
porter. For spending too much time at the station and too little at the
books, he flunked out. He spent the rest of the 1960s working in radio
where he found modest success as a “top-40" disc jockey during the “golden
age " of rock and roll AM radio.

Bored with commercial radio he returned to college and completed
his graduate work at Ohio State University. He moved to Los Angeles in
the 1970s where he made documentary films and taught at several univer-
sities, Currently, he is professor of radio and television at San Jose State
University where he is also the coordinator of the radio-TV-film degree
program. And yes, he is back in college radio, this time as faculty advisor
to the student-run FM station, KSJS. He has authored numerous articles
for historical radio journals and periodicals, two books on radio and tele-
vision production, and a video series for PBS called Radio Collector. Adams
is a former president of the Southern California Antique Radio Society,
SCARS, and is currently on the boards of the California Historical Radio
Society, CHRS, and the Perham Foundation Electronics Museum. His lat-
est works are a book and a television documentary on what else radio
broadcasting history. Look for Broadcasting s Forgotten Father: the Charles
Herrold Story on PBS. And look for the Herrold book, The Accidental
Broadcaster, coming soon. You can learn more about Mike Adams on the
World Wide Web. His page is at <http://www.ksjs.org/adams>
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