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PREFACE

THE art and the science of wireless were more than 25
years old before the general public began to take much
thought of the legal and economic problems which this de-
velopment caused. This is characteristic of a constantly
changing society. The time comes, however, when tech-
nical developments give rise to social problems of such
magnitude that it would be folly to ignore them. Wireless
communication has reached this stage. Scientists have so
perfected this new agency of communication that its future
organization and uses have become a matter of public con-
cern. If the radio deserves a place alongside our other
recognized social agencies and means of communication,
then it behooves us to mold this instrument of service ac-
cording to our desires. To accomplish this purpose, how-
ever, knowledge of the economic problems raised by wireless
communication is a prerequisite.

The following chapters constitute a brief study of these
problems. It is hoped that the presentation of this book to
the public will stimulate further investigation of the many
interesting problems in the radio field. Subjects which limi-
tations of space have made it impossible to develop in this
book but which afford fertile fields for further investigation
include: labor policies in the radio industry, the radio in time
of war, the radio and the aeroplane in international rela-
tions, the problem of property and sovereignty in the air,
radio securities and their position in the investment field,
the nature of the radio audience, financial histories of the
important radio corporations, economic effects of the intro-
duction of the short wave-length and the beam system,
problems in the distribution and the selling of radio, proc-
esses in radio manufacturing, and many others.

In the perusal of this book the reader is earnestly re-
quested to bear in mind that radio is much older than popu-
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vi ECONOMICS OF THE RADIO INDUSTRY

larly supposed and that the telephone, which has done the
most to popuuarize radio, is, from the social point of view,
little, if any, more important than the radio telegraph. Both
the telephone and the telegraph are used for two kinds of
service; namely, broadcasting and point-to-point communi-
cation. We have thus four types of wireless communication
and different principles apply to all.

The reader is also asked to keep in mind the central trend
running throughout the discussion; otherwise the book will
seem more of a labyrinth of details than a completed story.
The writer has attempted to emphasize the principle of ser-
vice throughout. The function of the radio is to render a
more or less distinctive service of communication. From
this point of view of service to the community the radio
should be judged in comparison with other agencies of like
character. The legal and economic problems of radio oper-
ation and regulation are fundamentally problems of social
significance and it is appropriate to look upon these as ser-
vice problems and to analyze them from the social point of
view. This approach is indicated by the main divisions of
the subject. In Part I the writer takes up the development
and present extent of the radio industry. Part II is devoted
to a consideration of the most effective ways of making this
service available to the people. Part III considers the prob-
lems facing the organizations rendering radio service. Part
IV is devoted to the future of the radio service and its rela-
tion to the other social agencies and means of communica-
tion.

In the preparation of this book the writer has secured aid
from many sources. He has drawn freely from magazine
articles, government reports, and books and investigations
of others, as the numerous footnotes will indicate. Radio
business men have been very cordial to him in his search
for information and requests for interviews. F oreign govern-
ments, especially those of Canada and Great Britain, have
turned over to him official documents in regard to the radio
situation in their respective countries; W. E. Downey, radio
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supervisor of the Bureau of Navigation, and R. A. Lund-
quist, chief of the Electrical Division of the Bureau of For-
eign and Domestic Commerce, granted several interviews.
Of the people to whom the author is indebted none are re-
sponsible in any way for any of the opinions herein expressed.
The writer also wishes to acknowledge aid from his colleagues
at Denison University: Professor F. G. Detweiler of the
Department of Economics and Sociology and Professor E. L.
Jacobs of the Department of English (now at New Mexico
State Teachers College) for reading and criticizing the book
in manuscript, and Professor Richard H. Howe of the De-
partment of Physics for preparing the first two sections in
Chapter VIII. Joseph L. Speicher, senior at Denison Uni-
versity, has prepared some of the tables and most of the
charts, besides helping in the collection and the classifica-
tion of the data involved. Professor Harry R. Tosdal of the
Graduate School of Business Administration at Harvard
University and E. W. Morehouse of the Institute for Re-
search in Land Economics and Public Utilities, have also
criticized parts of the manuscript in detail. The writer’s
wife has been very helpful during the course of the work.
Miss Julia Rogers has aided with bits of constructive criti-
cism.

Finally, the author has the great privilege of dedicating
these efforts to Dr. Richard T. Ely, the eminent economist,
who has carefully perused the manuscript and during the
course of its preparation has always, in his beloved and char-
acteristic manner, been ready with helpful suggestions and
words of encouragement.

H.L.J.

Granville, Ohio, August 18, 1925.
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PART 1

DEVELOPMENT AND EXTENT OF THE
RADIO SERVICE



BEGINNINGS OF WIRELESS

The advent of Marconi. Predecessors of Marconi. Conduction. Induction.
Electromagnetic waves. Marconi, the commercializer of radio. Wireless
early brought to the service of man. Early use of radio for life-saving
purposes. Use of radio for transmitting news. Marconi spans Atlantic.
Appearance of DeForest. Importance of the vacuum tube. Development
of wireless telephony. Effect of World War. Adaptation of wireless to
aerial use. Practical services performed by aeroplane radio. Recent appeal
of radio to popular imagination.

WE live in an age of rapid and miraculous mechanical
achievement. Fifty years ago the man who ventured to
prophesy that the sky-line of New York City would soon
be brokeu by 40- and so-story buildings was thought an
idle dreamer. Today the development of structural steel
construction has made this a common sight. Almost a cen-
tury ago when Andrew Jackson was inaugurated, Nashville,
Tennessee, was several days’ ride by stage from Washing-
ton; today New York and Chicago are only 20 hours apart.
The aeroplane will decrease this time by possibly 60%.

Viewed from the perspective of history, these achieve-
ments in building construction and transportation pale
beside the developments in the field of electricity. When
the commercial telegraph made its appearance in the forties,
the most sanguine believer in the invention would hardly
have supposed that wires could be dispensed with or that
the human voice could be transmitted across a continent.
Yet in 1925 the voice of Chief Justice Taft administering
the oath of office to President Coolidge could be heard by
millions of American citizens without leaving their homes.
What is more, by the time a radio fan had listened to the
inaugural address he might leave his home and see an actual
photograph of the scene he had just heard. Similarly, in

3
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1921, when President Harding officially opened the Radio
Central on Long Island, 19 countries—including Japan,
Australia, and New Zealand—acknowledged the President’s
message, four of them within 15 seconds. Again in 1921,
David Sarnoff, vice-president and general manager of the
Radio Corporation of America, in the course of a lecture
in Boston, communicated with 16 ships at sea and with
Great Britain, France, Germany, Norway, and Poland,
received replies, and read them to his audience. The elapsed
time for sending and receiving these messages ranged from
5 minutes to a half-hour.

Thus within the span of a single lifetime human stand-
ards of space and time have been revolutionized by man’s
ingenuity. These striking accomplishments are apparent
and visible to every one. Back of the seen is the unseen,
which in the future may prove yet more significant. Such
mechanical improvements leave their mark on the social
and economic structure. While we marvel at the perfection
of radio, we tend to lose sight of the effects upon habits of
living, upon popular judgments of men and affairs, upon
economic organization and processes. The contraction of
space and time may easily, but less obviously, even subcon-
sciously, lead to an enlargement of mental horizons.

Such considerations as these give value to an economic
and social study of radio as an agency of communication.
An analysis of this kind cannot be restricted to the private
aspects of the radio industry, but must necessarily include
the discussion of economic and legal problems from the pub-
lic point of view. Throughout it will be well for the reader
to bear in mind that we are dealing with a new medium of
communication that is just beginning to take its place along-
side other and well-established agencies rendering similar
service. Consequently, the public aspects of radio may be
expected to gain increasing prominence as the industry
develops on both its technical and economic sides.

Finally, it is evident that any economic analysis of the
radio industry must start from a brief summary of its tech-
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nical development. This is necessitated not only by the
fact that the radio is still undergoing rapid improvements
in technique, but also by the fact that the economic aspects
of the industry have unfolded hand in hand with the
advance in technique. In truth, remarkable technical
accomplishments are part of the unseen progress which has
brought the radio to its present position. We see today
what seems to be a comparatively perfect instrument, but
behind this present-day state of comparative perfection lie
the struggles and accomplishments of scores of inventors
and investigators. Let us first analyze the work of some
of the more important of these pioneers.

THE ADVENT OF MARCONI

In the spring of 1896, a modest Irish-Italian youth of 22
arrived in London from his Italian home and applied for
the first British patent for wireless telegraphy. Sir William
H. Preece, the chief electrical engineer of the Post-Office,
who had done some experimenting in wireless himself, was
very courteous and helpful to the youth, asking him to set
up his apparatus in the General Post-Office in London.

The young inventor was Guglielmo Marconi. After his
arrival in England, he carried on further experiments under
the observation of the postal authorities.®! In September,
1896, he succeeded in transmitting a message over a dis-
tance of 100 yards. Mr. Preece was so greatly impressed
with Marconi’s success that he referred to his devices as
“highly novel and very beautiful.” In June of the next
year he summarized other steps of progress in these words:

“The distance to which signals have been sent is remark-
able. On Salisbury Plain Marconi covered a distance of
four miles. In the Bristol Channel this has been extended
to over eight miles, and we have by no means reached the
limit. It is interesting to read the surmises of others. Half

In Great Britain the Postmaster-General exercises control over matters
of communication.
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a mile was the wildest dream.” The “surmise” referred to
was probably that of Sir Oliver Lodge, who said concerning
some of the earlier experiments in wireless: “I mention 40
yards because that was one of the first out-of-door experi-
ments, but I should think something more like half a mile
was nearer the limit of sensibility. However, this is a rash
statement not at present verified.”?

Thus, from humble beginnings has radio communication
developed into a potent reality.

PREDECESSORS OF MARCONI

Guglielmo Marconi was not, however, the originator of
the idea and theory of radio. For many years men had
worked on the problem of wireless communication. Their
efforts may be summarized under the following three heads:
(1) conduction, (2) induction, (3) electromagnetic waves.

CONDUCTION

The essential characteristic of the principle of conduction
is the use of some sort of material substance for the trans-
mission of sound waves or electrical energy. The old cus-
tom of the Indians who placed the ear close to the ground
in order to detect the presence of enemies is familiar to us.
‘The material early used for electrical conduction was either
the earth or water. By this method wires were stretched
along opposite banks of a body of water—for example, a
river. These wires were grounded at both ends, so that
when a current of electricity was sent through the one cir-
cuit, some of it passed by means of the water as a conductor
to the circuit on the opposite side. Thus, by the breaking
and connecting of the circuit into a system of dots and
dashes, a message could be transmitted. Morse is given

‘Speech June 11, 1897, before the Royal Institute of Great Britain,
reprinted in the Report of the Smithsonian Institute, 1898, p. 256. See also
213 Fed. Rep. 815 at 830.

*The Work of Herts, p. 18.
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the credit for the discovery of this principle in 1842.! The
weakness of the method was the great length of the wire
circuits needed in proportion to the distance covered, which
was never more than three miles.?

INDUCTION

The method of induction may be subdivided into electro-
magnetic and electrostatic. The essential characteristic of
the former is the running of a current through a wire cir-
cuit, which sets up an electromagnetic field cutting the
wires of a second circuit, thus inducing a current therein.
Electrostatic induction, on the other hand, depends upon
the existence of a variation of potential in two circuits.
Faraday discovered the latter phenomenon in the year 1831.
Thomas A. Edison developed a system of communication
between railway stations and moving trains without the use
of connecting wires. In 1891 he took out a United States
patent (465,071) for “a signaling system having elevated
induction plates, supported on masts and connected with
the earth.”® Concerning this invention Mr. Edison stated:
“If sufficient elevation be obtained to overcome the curva-
ture of the earth’s surface and to reduce to the minimum
the earth’s absorption, electric telegraphing or signaling
between distant points can be carried on by induction with-
out the use of wires connecting such distant points.”* But
as a means of communication without wires, induction, like
conduction, is today of only historical importance.

*For the names and achievements of others who proceeded on this prin-
ciple, see Chronology in the Appendix.

’An English scientist stated that in 1888 the dynamo at one of the elec-
tric lighting plants in London through some derangement became connected
to the earth. The railway telegraphs in South London were temporarily put
out of order, while the currents flowing in the earth were received as far
north as Leicester and as far south as Paris. Speech of Professor Silvanus
P. Thompson, F. R. S,, in 1898, published in Smithsonian Institute Report
for 1898, p. 235. Professor Thompson here gives a very good description
of early attempts at wireless.

*213 Fed. 815 at 818.

*Ibid.
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ELECTROMAGNETIC WAVES

The next and the successful method attempted was the
employment of electromagnetic waves. Mazxwell, in 1867,
saw the possibility of the existence of electrical waves. He
did not, however, prove it except by mathematical deduc-
tion. It remained for Heinrich Hertz, professor of physics
at Bonn University, to prove the physical being of such
waves. Hertz experimented with a wire circuit which con-
tained a spark gap. When a current was sent through this
coil, the pressure finally became so great that the air
between the balls became highly conductive, producing a
spark in the ether which resulted in the radiation of a
wave. These waves, Hertz concluded, are radiated through
space in all directions by means of the ether.

The real contribution which Hertz made was the discov-
ery of a means of detecting the presence of such radiation.
He invented a simple device consisting of a turn of wire
provided with a small spark gap between two metallic
knobs. As this loop was held near an oscillator, described
in the preceding paragraph, the waves struck it and set up
impulses which revealed themselves by minute sparks at the
gaps. This apparatus is called the resonator.!

While Hertz did not make any practical use of his dis-
covery, his experiments and disclosures aroused wide-spread
interest. Other scientists took up the development of wire-
less. Sir Oliver Lodge was one of Hertz’s disciples, and he,
together with Edouard Branly, devised the coherer for the
detection of electromagnetic waves.? Sir William Crookes
in 1802 predicted the commercial use of radio through the
propagation and reception of electromagnetic waves, reveal-

*The description of Hertz's apparatus is taken freely from the opinion of
Federal Judge Veeder in 213 Fed. 815 at 821. For accounts of Hertz, see
Reports of the Smithsonian Institute, 1889 and 1894.

*The coherer consists essentially of a glass tube filled with filings, in
either end of which are sealed terminal wires. When an electric current is
passed through this device, the filings are arranged so as to serve as a con-
ductor. When it is slightly tapped by an automatic device, the circuit is
broken.
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ing a “new and astonishing world—which is almost within
the grasp of daily life.”

MARCONI, THE COMMERCIALIZER OF RADIO

This was the condition of radio when Marconi began his
experiments. Men had dreamed and experimented in wire-
less for 60 years. ‘“Keen intellects and indomitable wills—
one after another—never ceased to be turned to the solu-
tion of the problem [of communication without wires].
First, they sought the answer in one direction, then in
another. Ever there was a reply sufficient to keep the ball
rolling—to keep the ranks of the investigators full; and the
achievement of one generation of workers after another
served as the stepping-stones over which their successors
moved to more assured success, until finally the goal was
won.”!

Into this state of scientific knowledge appeared Marconi,
the commercializer of radio. His forerunners had predicted
and speculated; Marconi acted. “I believe,” he said in his
claims, “that I am the first to discover and use any practical
means for effective telegraphic transmission and intelligible
reception of signals produced by artificially formed Hertz
oscillations.” He used or improved the oscillator of Hertz
and the coherer of Lodge. He, however, inserted a Morse
key in the sending apparatus and thus cut the current into
a definite system of dots and dashes. All these devices are
at the present time out of date in wireless communication,
but in addition Marconi contributed the grounded vertical
antenna attached to both the transmitting and the receiving
apparatus, which his predecessors had not developed.?

We must admit that Marconi was not a pioneer like
Morse in wire telegraphy or like Bell in wire telephony.
He did not discover the principles of radio. In his original

'Story, A. T., The Story of Wireless Telegraphy, 1904, p. 10.

*There is some evidence, however, that certain predecessors of Marconi
had also conceived the idea of the vertical antenna.
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application for a patent he claimed only to have made
“improvements in transmitting electrical impulses and sig-
nals and apparatus therefor” by means of Hertzian waves.!
Marconi coordinated the principles of others, improving
their operation by additional devices of his own invention,
and thus made radio a commercial possibility.

Like Bell in the wire telephone field, Morse in the wire
telegraph, and Fulton and Stephenson in water and land
transport, Marconi at first met with skepticism and criti-
cism. Wise men denied the practical value of the inven-
tion. It was a mere plaything, a toy to engage the attention
of theorists.? But Marconi continued his efforts in his
chosen field. In November, 1897, the first Marconi station
was constructed on the Isle of Wight off the south coast of
England, from which experiments were conducted covering
a range of 1424 miles. On December 6, of the same year,
signals were transmitted from shore to a ship at sea 18
miles distant.?

WIRELESS EARLY BROUGHT TO THE SERVICE OF MAN

With the growing success of his apparatus, Marconi
early looked about for methods of making it of practical
value. Armies had made use of the land telegraph and
telephone, but up to the invention of the wireless, the
navies of the world were forced to depend upon wigwagging
and other primitive methods of signaling. It was, there-
fore, to be expected that wireless would find its first exten-
sive use for communication at sea. The year 1897 saw the
Marconi system adopted by the Italian navy. In 1899 tests
were made on a large scale by the British Admiralty, result-
ing in the subsequent installation of wireless on 32 warships

*213 Fed. 815 at 833. Italics the writer’s.

*See, for example, Marconi’s complaint of the attitude of cable companies
in an interview in Technical World Magazine, October, 1912, pp. 145-150 at
149; and Investors’ Review, December 21, 1901, p. 776.

*An enumeration of the record distances reached would be superfluous.
The reader has only to consult the Chronology in the Appendix, and note
that the progress of Marconi in conquering distance was very rapid.
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and shore stations.! W. K. Towers cites a British “sham
battle in which all the orders were sent by radio, and com-
munication was constantly maintained both between the
flagships and the vessels of their fleets and between the flag-
ships and the shore.”” On April 22, 1899, the first French
gunboat was fitted with wireless telegraph apparatus; in
1899 tests were made by the United States navy; and in
the year 1900 Belgian and German shipping companies in-
stalled radio.

EARLY USE OF RADIO FOR LIFE-SAVING PURPOSES

Likewise, radio stations were very early installed on light-
ships, and wireless was introduced for life-saving purposes.
In 1899 the East Godwin Lightship was damaged by colli-
sion with a steamer, and the accident was reported by wire-
less. On January 19, 1901, the SS Princesse Clementine
ran ashore, and news of the accident was flashed through
the ether to Ostend. The momentous aid given by wireless
in saving passengers in the collision between the SS Repub-
lic and SS Florida impressed upon the governments of the
world the necessity of having radio on ships as a life-saving
device. In rapid succession several nations passed acts
requiring radio equipment and operators on certain vessels
carrying more than a specified number of people. At pres-
ent radio is widely used for reporting distress signals, posi-
tions of icebergs, storm and time signals, direction finding,
and many other things needful for the safeguarding of life
and property.3

213 Fed. 815 at 830-831.

*Masters of Space, 1917, p. 315. In this book the author gives a very
interesting description of the development of wireless as well as cable, wire
telegraph, and wire telephonic communication,

’In January, 1924, because of the breakdown of wire communication,
radio was used during a blizzard in the region of the Great Lakes for dis-
patching trains. For several days wireless was the only means of communi-
cation between Chicago and the outside world, Pacific cables were broken
during the terrific Japan earthquake of 1923. Full details of the disaster
were given to the world by radio.
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USE OF RADIO FOR TRANSMITTING NEWS

Concurrently with the scientific development of radio
came its ever-increasing use as a means of transmitting
news. The events of the Kingstown regatta, July 20-22,
1898, were reported by wireless from the steamer Flying
Huntress for the Dublin Daily Express. The news was sent
from the Marconi-equipped vessel to a specially erected
land station, whence a telephone wire carried it to the news-
paper office. Only two weeks later, at the request of Queen
Victoria, wireless communication was established between
the Royal Yacht Obsorne and Ladywood Cottage, Osborne,
in order that her Majesty might communicate with her son,
the Prince of Wales, who lay ill on his yacht. One hun-
dred and fifty messages passed by wireless between the
two during the 16 days the system was in use.!

The international yacht races of September and October,
1899, were reported by wireless for the New York Herald.
Newspapers began to be published aboard ship, the first
known being the Transatlantic Times printed on the SS
St. Paul in the fall of 1899. A wireless message informed the
world of the surrender of Port Arthur. 'In 1904 the first
press message was transmitted across the Atlantic. Numer-
ous passenger and even freight steamers now publish news-
papers for distribution to passengers or crew. High-power
stations daily send news messages among all the nations of
the world. It is needless to mention the fact that during
this stupendous development, the use of radio for commer-
cial purposes was being enlarged. June 3, 1898, was the
date of the transmission of the first paid radiogram.?

MARCONI SPANS ATLANTIC

After seeing the early practical application of his inven-
tions and improvements, Marconi sought to perfect his

Towers, Masters of Space, p. 213.
3Sent by Lord Kelvin (William Thompson) from the Wight station.
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methods. He attempted to increase the range and sensitive-
ness of his apparatus. After conquering Western Europe,
he attacked the problem of transatlantic communication.
For this purpose he constructed a powerful station at
Poldhu, England. The aerials were, after difficulties in
erection, finally supported by four wooden towers, each 210
feet high. This was to serve as the transmitting end of his
transatlantic experiment. The receiving apparatus was
installed in Newfoundland.

Let Marconi tell the story: “I landed quietly, on Decem-
ber 9, 1g9o1, at St. Johns in Newfoundland, with my two
assistants . . . and set my instruments in a low room in
the old barracks of Signal Hall, which stands about half a
mile from the town of St. Johns. .

“I had cabled my assistants to begin sending signals on
December 12 at 3:00 p.m. in England and continue until
about 6 p.m., which hours correspond to about 11:30 to
2:30 in St. Johns.”

On the morning of December 12 Marconi filled a balloon
and sent it with the aerial through a thick fog—about 400
feet in the air. “I remained waiting an hour without a
sound, except the roaring sea, to break the silence. Then
suddenly I heard the tapper as it struck against the coherer.
I listened, my hand trembling with excitement. A few
minutes’ pause, and again I heard, faintly yet distinctly, the
three low clicks, signifying the letter ‘S’ My assistants
were in the other room, and unable to control myself, I
exclaimed: ‘Gentlemen, did you hear it?’ The question
was solved and I experienced a feeling of the greatest joy.

.71 In another connection in the same account Mar-
coni sald “The mere memory of it makes me shudder. It
may seem a simple story to the world, but to me it was a
question of the life and death of my future.”

Thus was the Atlantic spanned—a distance of 1,800 miles.
Marconi was then only 27 years old.

'Quoted in an interview in the Technical World Magazine for October,
1912, p. 145.




14 ECONOMICS OF THE RADIO INDUSTRY
APPEARANCE OF DE FOREST

Here we take leave of Marconi the inventor. In Chapter
II we shall see him as the business man, the exploiter of his
patents. This Irish-Italian youth had, however, by no
means a monopoly of the radio imagination. While he was
making application for his patent in London, another young
enthusiast, Lee DeForest, of Iowa, was graduating from
Yale University. After receiving his Doctor of Philosophy
degree at Yale in 1899, DeForest obtained employment with
the Western Electric Company in Chicago, testing and
assembling at $8 a week. He had followed the work of
Marconi and his predecessors, and now he set about improv-
ing their methods.!

Marconi had used the coherer invented by Lodge and
Branly. Instead of this device DeForest attempted to use
the gas flame as a rectifier of radio currents, but with little
success. In the meantime an English scientist, Dr. J.
Ambrose Fleming, had taken the Edison hot and cold elec-
trode incandescent lamp and used it for the rectification of
wireless waves. (Edison in his search for the principle of
the electric light had, in the course of his “trial and error”
experiments, devised a two-electrode lamp. Not knowing
that he had constructed a rough vacuum tube, Edison
abandoned this device.) This was the so-called two-elec-
trode audion. A patent was granted Fleming on Novem-
ber 7, 1905.2 Some time in this interval DeForest began
a series of experiments upon the same principle. He added
another element, the grid—making three in all, the filament,

'For stories of DeForest’s life, see an article entitled “The Man Who
Made Broadcasting Possible,” by Owen MacLean in the American Magazine
for February, 1924; a serial article on the life of DeForest in Radio News,
beginning October, 1924; and “Making Wireless History with DeForest”; a
series of articles in Radio Broadcast, beginning December, 1924.

Professor E. A. Dolbear, of Tufts College, had been issued a United
States patent for a radiotelegraph system in 1881. See Newark, Ohio,
Advocate, December 5, 1924.

*Not till 1906 were the rectifying qualities of carborundum and silicon
crystals discovered by Dunwoody and Pickard, respectively. These discov-
eries form the basis of the widely used crystal detectors.
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the plate and the grid—and from 1906 to 1908 was granted
several patents based on this method of reception.!

IMPORTANCE OF THE VACUUM TUBE

The discovery of the audion, the “magic lamp of radio,”
is probably the most important milestone in the history of
the wireless art since the original invention of Marconi.
This device has multiplied the sensitivity of radio receiving
apparatus, and in its later use in transmitting sets has
greatly increased the range and lowered the cost of opera-
tion.

DEVELOPMENT OF WIRELESS TELEPHONY

Just as the discovery of the wire telegraph led to the
search for the means and methods of wire telephony, so the
development of radio telegraphy was followed by the
advance of radio telephony. Important progress had been
made by Armstrong, Fessenden, Branly, Hazeltine, and
many others; but it remained for the American Telephone
and Telegraph Company to make radio telephony a com-
mercial possibility.

The work was in charge of John J. Carty, chief engineer
of the Bell System, who associated with himself some of the
foremost men in the field. After a number of successful
short-distance tests, Mr. Carty, in the latter part of 1915,
conducted an experiment which showed that wireless teleph-
ony was no longer a dream but an accomplished fact. The
words of President Theodore Vail, spoken into the telephone
of his New York office, were carried by wire to the Arling-
ton Naval Station near Washington, whence they were
broadcast by wireless. Mr. Carty, in Mare Island, Cali-
fornia, carried on a free and easy conversation with his
president. It is interesting to note that a few hours later,
words sent on the air at Arlington were heard not only at
Mare Island, but were also intercepted in Hawaii and

*For litigation between the assignees of these patents, see Chapter XI,
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Panama. In the same year wireless telephonic communica-
tion was established between Arlington and Paris.! In
1924 wireless telephone conversation on a short wave length
was carried on between Australia and England.

Some idea of the comparatively rapid development of the
radio telephone is conveyed by the fact that though the wire
telephone had been successfully demonstrated by Bell at the
Philadelphia Centennial in 1876, the continent had not been
spanned by wire telephone until January, 1915, only eight
months before the Vail-Carty demonstration.

EFFECT OF WORLD WAR

The World War and the years following saw a rapid
growth in both wireless telephony and telegraphy. Very
early in the war the cables to Germany were cut, and the
United States communicated with the Central Powers by
means of wireless.2 The year 1918 witnessed great prog-
ress toward continuous-wave communication. This develop-
ment derived impetus from the steady evolution of the
electron tube as an efficient receiver and generator of
undamped oscillations. Aircraft were equipped with both
telephonic and telegraphic apparatus. The United States
army and navy maintained schools for instruction and
research in the art. During the war the government under-
took the operation of practically all land and ship stations.
Progress was made in direction-finding and submarine-
detection.

ADAPTATION OF WIRELESS TO AERIAL USE

One of the outstanding wireless achievements shortly
before and during the World War was its adaptation to
aerial use. Even earlier than 1914 France and Great Britain
had developed “one way sets,” which were capable of send-

“Towers, Masters of Space, chap. xx, and 1915 Report of Bell System.

*The Sayville, Long Island, and Nauen, Germany, circuit had been put in
operation in 1914.
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ing messages to the ground, but provided no means of re-
ceiving signals by wireless. The first successful American
attempt at radio transmission from aeroplane to ground was
made August 27, 1910, at Sheepshead Bay, Long Island.
One year later, at an aviation meet on Long Island, a wire-
less message was transmitted from aeroplane to ground over
a distance of 2 miles. In the summer of 1912 radio communi-
cation was established from an army aeroplane over Laurel,
Maryland, to Washington, a distance of 25 miles. In the
fall of the same year at Fort Riley, Kansas, this distance
was increased to 5o miles.

Partly because of the difficulty of excluding the noise of
the motor and the propeller, the receiving of wireless mes-
sages on an aeroplane was a later development. The recep-
tion of signals amid the noise of the powerful aeroplane en-
gine presents more difficulties than their interception in a
quiet sound-proof chamber. In December, 1914, however,
telegraphic messages were received over a distance of 6
miles.

PRACTICAL SERVICES PERFORMED BY AEROPLANE RADIO

In the field of telephony, the progress of aeroplane radio
was even slower. It is always more difficult to understand
the human voice than it is to follow a system of dots and
dashes. In fact, this phase was developed in the United
States almost entirely between April, 1917, and the signing
of the armistice.

The radio telephone and telegraph as applied to aircraft
are already proving of great value in commercial aviation.
Just as a seagoing vessel needs constant communication,
especially with the shore, so does the aeroplane need to be
in touch with the various stations and aerodromes along the
route. In foggy and dark weather, direction-finding and

nited States Army Aircraft Production Facts compiled January, 1919,
at the request of the Assistant Secretary of War, by Colonel G. W. Mixter
and Lieutenant H. H. Emmons of the Bureau of Aircraft Production, pp.
86-92.
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position-locating apparatus is necessary; as the number of
planes increases, the ground stations must maintain a system
of traffic control through dispatching officers; the pilots must
be cognizant of weather forecasts and storm signals. All
these functions can be performed only by the use of radio.
The United States is utilizing a chain of radio stations in
connection with its transcontinental air mail. England is
maintaining a regular radio service for its London Conti-
nental airways.!

RECENT APPEAL OF RADIO TO THE POPULAR IMAGINATION

Only comparatively recently, however, has wireless at-
tracted much popular attention. The general public asso-
ciates radio with telephonic broadcasting, which has of late
received increasing publicity. The first United States
licenses for broadcasting stations were issued in September,
1921. Qut of this fact has come the impression that wire-
less broadcasting has been a spontaneous and instantaneous
growth. For example, The Outlook recently remarked
editorially: ‘It has all come about from the development
of broadcasting, a lusty child not yet three years of age,
who, nurtured on the rich milk of free publicity, has cut its
teeth and now craves the strong meat of profit. Here in a
moment® has sprung up a device by which an idea, a sug-
gestion, an impulse, may be communicated to an innumer-
able number of people at one and the same time, a possibil-
ity heretofore undreamed of.”’®

On the contrary, however, broadcasting did not spring up

‘(}ermany, France, Italy, Holland, and Belgium are also maintaining such
service.

The reader who is interested in following out the methods and technique
of aviation radio will find valuable material in the article on “Signaling on
Our Airways,” by Duncan Sinclair, of the Department of Communication,
British Air Ministry; and in the regulations and procedure for aeroplane sig-
naling. These may be found in the aviation section of the 1922 Year Book
of Wireless Telegraphy and Telephony.

Italics the present writer’s.

*Italics the present writer's. March 29, 1924, article entitled ®Broadcast-
ing and the Public Interest.”
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in a moment. June 2, 1917, had marked the “coming of
age” of wireless telegraphy. More than 8o years ago sci-
entists were dreaming of world-wide wireless. Broadcasting
is the result of 30 years of steady technical evolution, of
hard and tedious study, of early public antipathy and an-
tagonism, of gruesome patent litigation, and of heartrend-
ing struggles with poverty. The United States naval radio
stations have for many years been broadcasting weather and
time signals, instructions to vessels, and news reports. Dur-
ing the writer’s war service in the United States Navy, he
had many occasions to copy broadcast messages from
American, English, French, and German stations. The
inventor DeForest broadcast a program by Caruso in the
Metropolitan Opera House in the winter of 1908-1909, 13
years before the first broadcasting station was licensed in
the United States.

It is true, however, that the last three years have wit-
nessed an unprecedented development of telephonic broad-
casting for entertainment. If Caruso were able today to
sing in the radiophone, he would have an audience not of a
hundred nearby amateurs, but of millions of scattered radio
enthusiasts both in the United States and abroad. The
songs could be received and rebroadcast in other nations.
His program could be heard by the millionaire in his man-
sion, by the king in his palace, by the farmer in his farm-
house, by the laborer in his cottage, by the explorer in the
arctic zone, by the sailor on the bosom of the sea, by the
passenger on the train. Not only those who can patronize
grand opera, but also multitudes of people in all walks of
life, from diverse parts of the earth, would be within the
range of the famous Italian voice. The social and political
significance of being able to reach such great audiences
depends in large measure upon the future use of this agency
of communication.
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EARLY ORGANIZATION FOR SERVICE

Need of organization. Early financial difficuities. Beginnings of world sys-
tem. Early strife. Marconi and the radiotelegraph conventions. Continued
growth of Marconi system. The “imperial chain.” Prosperity. Compulsory
installation of ship radio. Charges of corruption. Continued extension of
control. Fall in price of stock. Post-war developments. Other early wire-
less companies. The United Fruit Company. The Federal Telegraph Com-
pany. The DeForest Company.

MARCONI is a business man as well as an inventor and a
scientist. Hardly had he applied for his original patent
from the British Post-Office before he had taken steps for
the exploitation of his invention and its enlistment in the
service of man. The public had to be educated to the use
of radio for such purposes as naval, life-saving, and general
marine communication, for sending press dispatches and
commercial messages. Apparatus had to be manufactured,
wireless stations installed and operated, and arrangements
made with foreign countries and companies for the handling
of their end of international communication. Marconi
understood all this. Instead of selling his rights to exist-
ing companies, he undertook the establishment of a new
corporation, which later he hoped to make the center and
nucleus of a world-wide organization.

The Wireless Telegraph and Signal Company was incor-
porated in England on July 20, 1897. It acquired the title
to all of Marconi’s patents in every country in the world
except Italy and its dependencies. The capital was origi-
nally fixed at £100,000, but it was increased in 1898 to
£200,000. Mr. Marconi himself became one of the first
six directors and has remained a director of the company
ever since.

Of the original capitalization of £100,000, £75,000 was

20
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devoted to the payment for patents and patent rights.! This
fact, as well as the lack of earnings from the very begin-
ning, led the Investors’ Review to remark rather caustically:

From all we can gather the public will be well advised to keep
clear of this concern. ... Signor Marconi’s ingenious ideas do not

seem to have made much headway, and it would be interesting to
learn what the government officials reported about them.’

In March, 19oo, the name of this corporation was changed
to Marconi’s Wireless Telegraph Company, Limited. This
has been, and is today, the chief Marconi Company, and
will sometimes be referred to as the British Marconi Com-
pany.

EARLY FINANCIAL DIFFICULTIES

During the first two years of its existence this corpora-
tion apparently made no financial headway. It did very
little remunerative business; its profit and loss statements
showed a continuous deficit, for the wireless business was
still in the experimental stage. Marconi did not, however,
give up hope. Several ships were fitted with the new appara-
tus, and the results of these experiments were such that the
company expected to see its system adopted for the use of
the British navy.

In spite of the fact that the income statements of the
company showed an excess of expenditures over receipts,
the common stock of the corporation was selling, in 1899,
at £414,% the par value being only £1. To justify this high
price a return of at least 30% would appear to be necessary,
but no dividend on this stock was paid by the British com-
pany until 1gx1. It is apparent, therefore, that the attitude
of the public toward this new industry and company was
one of optimistic speculation. When the corporation issued
new shares, they were always snapped up at a premium.

*Vendor received £60,000 in shares, £15,000 in cash.
"ssue of October 7, 1898, p. 484.
*Figure from Investors Monthly Manual.
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BEGINNINGS OF WORLD SYSTEM

But Marconi saw that expansion was necessary. Wire-
less was proving itself especially adaptable for the use of
ships at sea; foreign territory was coming into sight as a
fair field for the development of radio. Within a period of
10 years he organized subsidiaries to carry on the work in
a half-dozen countries and on the high seas, retaining for
himself and associated directors of the original company an
interest in the new companies (as well as in those still later
organized) both in the form of stock ownership and also of
representation on the boards of directors.!

EARLY STRIFE

The British Marconi Company and its various subsid-
iaries became what appeared to certain interests to be a

“The Marconi Wireless Telegraph Company of America was chartered in
1899 by the state of New Jersey. This company built stations on both the
Atlantic and the Pacific coasts of the United States. The Marconi Interna-
tional Marine Communication Company was organized one year later under
the laws of Great Britain for the purpose of carrying on the operation of
wireless aboard ships. Corporations were also early organized -in Belgium
(1901), in France (1903), in Canada (1g03), in Argentina (1go6), in Russia
(1908), and in Spain (1910).

The holdings of the British company in the various associates have
been of a more or less shifting nature. The following table from the 1917
Moody’s Manual, Public Utilities Section, gives the holdings of the Marconi
parent on December 31, 1912.

Stock HeLD BY BriTisH MARcoNT CoMPANY, DECEMBER 31, 1912

Shares Company Amount
(Number) Par Value
198,790 Marconi International Marine. ......................... £198,790

Cia Marconi de Teleg. sin Hilos del Rio de la Plata.

157,740 Series AA. ... it oo 157,740
78,250 Series BB. .. ... ... . i .. 27,387
566,826 Marconi Wireless Teleg. Co. of America. ........ .. 566,826
414,855 Marconi Wireless Teleg. Co. of Canada. . 414,855
250 Marconi Press Agency............. 50
240 Cia Nacional de Teleg. sin Hilos (Pfd 4,444
11,500 Societe Russe de Tel et Tel sans Fil . . . 122,340
100,750 Spanish and General Wireless Trust. .............. ...... 100,750

Cie Francaise Maritime et Coloniale de Teleg. sans Fi
17§ Ordinary. ... oueu i e 700
00 Parts. benefic.. .. ... ..o i i e e
100 Founders'shares.............c oo, 700
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monopoly. The International Marine was rapidly install-
ing apparatus on ships of many nations. Shore stations
were being established to carry on transoceanic, as well as
ship to ship, and ship to shore, traffic. The parent company
and its subsidiaries were buying up the patent rights of a
large number of inventors, including those of Fleming and
Sir Oliver Lodge. The American Marconi Company erected
eight high-power stations in the United States and Hawaii.
Other subsidiaries were increasing their facilities. Marconi
dreamed of world-wide wireless.

Foreign nations beheld this development and began to
show signs of fear. In 1897 the German Professor Slaby
had come to London to witness Marconi’s experiments. He
had then gone back to Germany and had caused wireless
apparatus to be manufactured by a German company—Die
Allgemeine Electricitdts-Gesellschaft. We have no proof of
infringement, for Professor Slaby had for many years been
working on the idea of wireless telegraphy. On his return
from England, however, he admitted that his efforts had
been in vain and that Marconi had apparently solved the
problem of radio communication.

The competition between this new German enterprise and
the Marconi Company was not on an equal basis. Wireless
apparatus is valuable only so long as there are messages to
be heard and receiving stations to hear them. A radio set
on board ship is useless unless there are shore stations with
which it may communicate. The Marconi companies had
very early recognized this fact, and while the International
Marine was installing ship stations, the parent company or
its associates were erecting shore stations. So the growth
in the number of ships installing the apparatus was com-
mensurate with the increase in the number of land stations.
The German company, however, adopted a different policy.
It installed radio apparatus on board vessels but failed
to erect the necessary number of coastal stations. The
German-equipped ships were thus forced to rely on the Mar-
coni stations for the shore end of the communication circuit.
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The British company and its subsidiaries immediately
objected. Why should they feed their competitors? If I
manage to tap a telephone wire with my own apparatus,
could I force the telephone company to accept my message?
Would not the telephone company be justified in refusing to
listen until I had installed the apparatus which it required?
Would I not be encroaching upon the telephone company’s
prerogative of using its inventions as it sees fit? Thus the
Marconi interests argued. So they forbade their coastal and
ship stations to communicate with any vessel equipped with
German sets. The Marconi operators were not even per-
mitted to relay for any station using a different type of
apparatus. This attitude naturally placed the German-
equipped ships in a dilemma. With no one with whom to
communicate, the sets became practically worthless. The
result was that the German apparatus was being dropped
and replaced with Marconi.

MARCONI AND THE RADIOTELEGRAPH CONVENTIONS

The German Imperial Government now took action, and
sent official notes to a number of foreign nations, including
the United States. These notes declared that England was
attempting to obtain a monopoly in the field of wireless just
as she had done in submarine cable communication. Ger-
many requested the foreign powers to help overthrow this
threatened monopoly. She invited the nations of the world
to convene at Berlin in 1903 for the purpose of drawing up
an international agreement for the regulation of wireless.

This conference met as planned, but accomplished little.
Three years later, however, another similar convention, held
in the same city, reached an important agreement.! The
clause (Art. IV) which interests us in this connection stipu-
lates that with certain exceptions, intercommunication
among companies and countries must not be refused on
account of differences in the system of wireless telegraphy

'See Chapter XII.
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used. It provides for the exchange of radio messages with-
out regard to whether any business or commercial arrange-
ment for the interchange of traffic has been made or not.

The Marconi companies were up in arms against this
international agreement. Strong pressure was brought
against its adoption and ratification in both England and
the United States. Magazine articles were written; inter-
views were given out; speeches were delivered; and repre-
sentatives of the companies appeared at legislative hearings
to argue against this unfair and enforced ‘partnership in
which one partner furnished all.”

The British Government faced a serious issue. If they
refused to ratify the convention, and if Marconi maintained
his attitude of non-intercommunication, the result would
necessarily be that Marconi apparatus would have to be
removed from all ships and stations belonging to the assent-
ing countries. This would seriously retard British wireless
development and would ‘“diminish the scope and effective-
ness of the Marconi organization.”

On the other hand, if Great Britain ratified the conven-
tion, and if Marconi maintained his avowed purpose of non-
intercommunication, then the government and the company
would possibly end their hitherto friendly and cooperative
relations. The two had always maintained a spirit of
friendliness and good-will. The prosperity of the Marconi
interests and of the English Government seemed to be
closely interlinked. Furthermore, if the government ratified
this convention, the Marconi interests might cause legal
trouble under an earlier agreement between them and the
government, whereby it was agreed that in case the Berlin
convention were ratified, the patent rights of the company
should be kept intact. The company might refuse to obey
the International Convention on this ground.!

'For a detailed statement of the objections of the American Marconi
Company to the ratification of the Berlin Convention of 1906, see Hearings
before the House Committee on Merchant Marine and Fisheries on bill
H. R. 15357 to regulate radio communication, 1912, pp. 114 ff; and article
by H. Cuthbert Hall in Empire Review for 1908, p. 548.
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The British committee appointed to investigate this dif-
ficult problem recommended the adoption of the convention.
But it stipulated that if the company could show a loss, then
the government would compensate it for a period of three
years, the computation of the loss to be based upon a com-
parison with the average annual net traffic receipts from
British stations during the three years preceding the rati-
fication,

CONTINUED GROWTH OF MARCONI SYSTEM

In spite of the early charges of monopoly, the Marconi
system continued its steady growth. Magazines which at
first had derided the company as the dream of an impracti-
cal theorist, were so impressed by its accomplishments that
they eventually became out-and-out Marconi partisans.
Nations were beginning to see the benefits of marine wire-

TABLE 1

INCREASE IN AUTHORIZED STOCK OF BRITISH MARCONI
CoMPANY

Year

1897 capital was £100,000

1898 capital was increased from £ 100,000 to £ 200,000
1903 capital was increased from 200,000 to 300,000
1905 capital was increased from 300,000 to 500,000
1908 capital was increased from 500,000 to 750,000
1911 capital was increased from 750,000 to 1,000,000
1913 capital was increased from 1,000,000 to 1,500,000
1919 capital was increased from 1,500,000 to 3,000,000
1922 capital was increased from 3,000,000 to 4,000,000*%

*Computed from data in Stock Exchamge Official Intelligence (London). In_ Feb-
ruary, 1925, the directors announced the offering to stockholders of an additional
500,000 one-pound shares at 27%; shillings per share. This is, however, included in the
authorized stock of 1922.

less and were either urging the installation of apparatus or
were enacting laws providing for the compulsory use of a
radio system on ships of certain types. Striking examples
of the use of wireless for the saving of life at sea were multi-
plying and were creating a favorable public sentiment?

*See Chronology in Appendix.
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To accommodate the growing business the Marconi Com-
pany and its subsidiaries from time to time increased their
capitalization. The parent needed more capital in order to
hold its interest in the subsidiaries, which were constantly
growing and increasing in number. Table 1 will illustrate
the capital stock increase of the British Marconi Company.

The common stock of the British Marconi Company paid
its first dividends in the year 1911, and has passed no divi-
dends since that year. The annual dividend disbursements
of the company from 1911 to 1924 have averaged about
18%.

THE “IMPERIAL CHAIN”

The British Marconi Company, like the Radio Corpora-
tion of America, has looked with longing .eyes toward the
formation of a system of world-wide wireless. In the case
of England it has been called the “imperial chain.” Although
several contracts have been entered into with the British
Government, the most interesting was the agreement with
the Postmaster-General in 1912. Under this contract the
Marconi Company was to construct all the long-distance
wireless stations necessary for the imperial wireless chain.
The stations were to be used for commercial purposes.
The company was to begin immediately the construction of
stations in England, Cyprus or Egypt, Aden, Bangalore,
South Africa, Singapore, and others as occasion demanded.
The English Government agreed to provide the land and
buildings, and was to pay the company £60,000 for equip-
ping each station. The Marconi Company agreed to operate
the stations. The company’s share was to be 10% of the
gross receipts from long-distance traffic. The term of the
contract was 18 years. The government had the prlvxlege
of canceling the agreement at the end of this term, but in
such case it would be deprived of the right to make use of
the company’s patents.! This agreement was characterized
by the Investors’ Review as a “first-rate contract.”

*See Investors’ Review for March 9, 1913, p. 333.
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PROSPERITY

If the reader will examine Figure 1, below, he will
note that the price of Marconi stock rose steadily from the
middle of 1911 to the end of the first quarter of 1912. The
highest in June, 1911, was £2'%2 for each one-pound share
of the ordinary stock. In the preceding month of May it
was only £134. The price steadily rose until in April, 1912, it
had reached the record height of £9'%e, which in United
States terms would be the equivalent of almost $975 for a
$100 share. In May, 1912, however, the price began to re-
cede. -

In this rapid price fluctuation is found some of the most
interesting history in connection with the Marconi Com-
pany. The reasons for the tremendous rise in its stock
quotations can be summarized as follows:

First, the favorable contract with the English Postmaster-
General. It was expected by the stock market that this
would redound to the benefit of the corporation, and hence,
would tend to cause a bullish movement in Marconi stock.

Second, a number of the important subsidiaries of the
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Figure 1: Market prices of common stock of the Marconi Wireless Tele-
graph Company, Limited.
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Marconi Company were beginning to declare dividends.
Although the American did not pay its initial dividend (and,
incidentally, the only one in its history) until 1913, and
although the Canadian Marconi has never paid dividends
on its stock, some of the other subsidiaries in which the
parent company was holding an interest were paying very
liberally. The Marconi International Marine had begun a
prosperous period in which its dividend rate never fell below
10%. Its gross earnings increased by £36,159 in the year
1912. The French and Belgian companies had for several
years made payments to their owners, the French rate
amounting to §% annually, and the Belgian 10%. The
German paid its initial dividend of 4% for the year ended
September 30, 1911.!

Third, the absorption, either actual or promised, of power-
ful companies in the wireless field. Especially to be
mentioned is the United Wireless Company, which was
characterized as “hitherto the most extensive American
company in the business.”” This company was absorbed
by the American Marconi Company indirectly through the
purchase of the assets by the parent company and subse-
quent resale to the American company. This amalgamation
took place for the following reasons:?

1. Decisions in patent cases before United States Federal
Courts. The company pleaded guilty to the infringement of
certain Marconi patents. The Marconi Company was
granted a permanent injunction. This court procedure left
the United Company practically helpless with its stations
on both Atlantic and Pacific seacoasts and aboard a large
number of ships. The existence of these stations was
threatened.

2. Internal financial difficulties of the corporation. This
was almost cause enough in itself, and the consolidation

See Investors’ Review for June 15, 1912, p. 847, and June 25, 1910,
p. 929.

*Report of U. S. Commissioner of Navigation, 1912, p. 38.

*Ibid., pp. 38-39.
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would probably have taken place without the occurrence of
the patent suit.

3. In June, 1911, the president and certain other officers
of the United Company were convicted of selling stock
under false pretenses, and receiverships were appointed for
the company in four American states.

The absorption of the assets of this company gave the
American Marconi Company a practical monopoly of the
supply of apparatus and operators for radio communication
in the United States.> This relief from a powerful source of
competition added to the business prestige of the American
Marconi Company and indirectly to the earning capacity
of the parent British company. Partly in order to finance
this consolidation and partly to take care of normal growth,
the authorized and issued capital of the American company
was increased in 1912. A traffic agreement was also made
with the Western Union.

COMPULSORY INSTALLATION OF SHIP RADIO

Fourth, the second decade of this century witnessed a
strong wave of sentiment in favor of wireless as a means
of safeguarding and saving life at sea. On January 23,
1909, the White Star passenger steamer ‘“Republic” was
rammed by the Italian steamship “Florida,” off the Nan-
tucket coast. The distress signal was sent out by the radio
operator, John R. Binns, who “demonstrated to the whole
world the value of radio in such a case by bravely standing
by his instruments in the dark on a sinking ship and sum-
moning aid, which arrived in time to save all hands.”® On
this occasion, Jack Irwin and other operators at the Marconi
shore station at Siasconset made their names immortal by
staying at their posts for many hours at a stretch without

"Moody's Manual, issue of 1911.
2Report of U. S. Commissioner of Navigation, 1912, p. 39.

34mrad Radio Products, 1923, published by American Radio and Re-
search Corporation, p. 8B-4.
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sleep, relaying the messages and notifying an anxious world
of the success of the life-saving efforts.?

The effect of this incident upon an awed world was stu-
pendous. What would have happened had not the ill-fated
ship been equipped with wireless? The world shuddered.
Two years later, April 15, 1912, the passenger steamship
Titanic, on her maiden voyage, struck an iceberg and sank,
but, owing to the radio call for assistance, the lives of more
than 700 of her passengers were saved. The chief radio
operator, Jack Phillips, died at his post, having refused to
desert the radio “shack.” Again the world shuddered—and
praised.

The nations of the world acted. On June 24, 1910, and
July 23, 1912, the United States put into effect laws which
provided that “From and after October 1, 1912, it shall be
unlawful for any steamer of the United States or of any
foreign country navigating the ocean or the Great Lakes
and licensed to carry, or carrying, 5o or more persons,
including passengers or crew or both, to leave or attempt to
leave any port of the United States unless such steamer
shall be equipped with an efficient apparatus for radio com-
munication, in good working order, capable of transmitting
and receiving messages over a distance of at least 100 miles,
day or night.””2

These laws also provided for the installation of auxiliary
apparatus and contained regulations for the number and
duties of the radio operators. The act of 1910 also con-
tained this significant provision: “For the purpose of this
act apparatus for radio communication shall not be deemed
to be efficient unless the company installing it shall contract
in writing to exchange, and shall in fact exchange, as far
as may be physically practicable, to be determined by the
master of the vessel, messages with shore or ship stations
using other systems of radio communication.”

*Other examples of the early use of wireless for such purposes will occur
to the reader.

*Barnes, Federal Code, 1919, pp. 1784-1%85.
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The Third International Radiotelegraph Conference met
in London on June 4, 1912, and its convention containing
provisions for the safeguarding of lives at sea was signed on
July 5. In June, 1913, Canada passed its Radiotelegraph
Act, which, among other things, provided for the compulsory
installation of wireless apparatus on Canadian and foreign
ships leaving Canadian ports. In November, 1913, the
Safety at Sea Conference was held at London.

Naturally other nations followed the Canadian and Amer-
ican examples.! Furthermore, if neither a foreign nor a
domestic ship can leave an American or a Canadian port
without being equipped with wireless, plainly the ships of
other nations will rapidly of necessity be supplied with such
apparatus. Ships of all nations of the world enter these
harbors.

The effect of this legislation on the number of radio
installations is apparent. For example, while in 1912 there
were 367 American private ships equipped with radio, in
1913 this number had increased to 483, and in 1914 to 555.
The number of British ships carrying wireless increased in
the period 1910-1913 by nearly 300%.

CHARGES OF CORRUPTION

As can be noted from Figure 1 on page 28, the price of
the Marconi stock receded in May, 1912. We have just
completed a sketch of the causes of the prosperity of the
Marconi interests at this time. What, then, was the reason
for this decline? It will be remembered that one of the
things that made for the Marconi progress was the con-
summation of a favorable contract with the British Govern-
ment, providing for the construction of a British wireless
chain. But almost immediately charges and countercharges
of corruption clouded the atmosphere. Lloyd George and
other public officials, it was pointed out, had bought stock

“The laws were passed to give effect to the London convention.
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in the British Marconi Company when the quotations were
comparatively low and had unloaded them when the prices
were high. The motive behind the contract was not difficult
to find, said the critics. The agreement had been made in
order to bolster up the price of the stock and thus to permit
these public servants to take advantage of the increase.

These were serious and ugly charges. An official investi-
gation was necessary. So a parliamentary committee was
appointed in 1912 to inquire into the motives and effects of
the Marconi-Government agreement, and to report on the
desirability of continuing or breaking the provisions of this
contract. The committee reported favorably to the carry-
ing out of the agreement, thus exonerating the public, and
the company, officials from the charges which had been
brought against them.

CONTINUED EXTENSION OF CONTROL

Now began another period of expansion, which took not
only the form of increased number of installations of radio
apparatus, but also of the absorption of old companies and
the formation of new subsidiaries. It is this latter phase
which will be taken up in this connection. In 1913 the
Marconi companies had either secured or were negotiating
for concessions in more than 20 foreign countries.! The
Marconi system promised to assume colossal proportions.

The British Marconi Company, in 1913, acquired a
majority of the shares of the Compagnie Universelle de Tele-
graphie et Telephonie sans Fil, of France, which owned the
world-wide rights (outside of Germany) of Professor Gold-
schmidt’s inventions. To finance this expansion 500,000
new one-pound ordinary shares of the British Marconi Com-
pany were floated in 1913.2 In the same year the British

‘Investors’ Review, September 27, 1913, p. 400.

*From the Stock Exchange Vear-Book, 1924, p. 1270. See Table 1, on
page 26, showing the increases in the Marconi stock.
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TABLE 2

List oF DIREcTORATES HELD BY THE DIRECTORS OF MARCONI
CompraNY, LIMITED, OF ENGLAND*

SENATORE GUGLIELMO MARCONI

Compania Nacional de Telegraphia sin Hilos (Madrid)

Marconi’s International Marine Communication Co., Ltd,

Marconi Wireless Telegraph Co. of Canada

Nederlandsche Telegraaf Maatschappij Dario-Holland (Amsterdam)
Nederlandsche Seintoestellen Fabriek (Hilversum)

Russian Company of Wireless Telegraph and Telephones (Petrograd)
Societa Anonima Fiumina per le Radio Comunicazione

Societa ltaliana dei Servizi Radiotelegrafici Radiotelephonici (Rome)
Societe Anonyme Internationale de Telegraphie sans Fil (Brussels)

ALYONSO MARCONI

Marconi’s International Marine Communication Co.
Spanish and General Corp.

GoD¥REY CHARLES Isaacs (Retired November 13, 1924)

Marconi’s International Marine Communication Co.
Spanish and General Corp.

Aircraft Disposal Co.

British Broadcasting Co.

British Danubian Trading Corp.

Carreg-e-Llam Quarries

Federation of British Industries

Marconi Wireless Telegr;:ph Co. of Canada

Sterling Telephone and Electric Co.

CaPTAIN HENRY RiALL SANKEY

British Klip River Colliery Co.

British Niclausse Boiler Co.

Carreg-e-Llam Quarries

Eastwoods, Ltd.

English Oilfields, Ltd.

Hamonite, Ltd.

Light Steelwork, Ltd.

Marconi International Code Co.

Marconi’s International Marine Communication Co.
Never-Stop Transit, Ltd.

Relay Automatic Telephone Co.

Silver Lockstitch Sewing Machine Ce.

Societe Anonyme Internationale de Telegraphie sans Fil
Spanish and General Corp.

Still Engine Co.

Transoceanic Wireless Telegraph Co.

Wallerawang Collieries, Ltd.

Wireless Press, Ltd.

*Source, Directory of Directors, England.

Marconi Company acquired a majority of the shares of the
Goldschmidt Company.!

The Amalgamated Wireless, Limited, of Australia, was
formed in 1913. In this company the International Marine
secured the controlling interest.? In 1922 the Amalgamated
Company made an agreement with the Australian Govern-

Investors’ Review, September, 1913, p. 409.
*Moody’s Manual, Public Utility Section, 1918, p. 915.
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TABLE 2 (Continued)

List or DIRECTORATES HELD BY THE DIRECTORS OF
Marcont CompaNY, LIMITED, OF ENGLAND

HexrYy WiLLIAM ALLEN
Marconi's International Marine Communication Co.
M-0 Valve Co.
Marconi Wireless Telegraph Co. of Canada
Relay Automatic Telephone Co.
Sterling Telephone and Electric Co.

MAURICRE A. BRAMSTON
Householders’ Mortgage Society
Marconi’s International Marine Communicatiom Co.
Underfeed Stoker Co.

Stonry F. StJ. STRADMAN
Adaptable Code Condensers, Ltd.
African City Properties Trust
Aircraft Disposal Co.
Carreg-e-Llam Quarries
Foldal C(@per and Sulphur Co.
Handley Page, Ltd.
Marconi International Code Co.
Marconi’s International Marine Communicatiom Co.
Relay Automatic Telephone Co.
Reversion Fund and Insurance
Spanish and General Co.
Sterling Telephone and Electric Co.

CHARLES JOoHN STEWART
Anglo-Scottish Trust, Ltd.
Jurgens, Ltd.
Marconi's International Marine Communicatioa Co.
Province of Buenos Ayres Waterworks Co.
Texas Land and Mortgage Co.

Loro HERSCHELL
Marconi’s International Marine Communication Co.

Apriax H. F. S. SiupsoN
Marconi’s International Marine Communication Co.
British and Hungarian Bank
British Danubian Trading Co.
M-O Valve Co.
Marconj Scientific Instrument Co.
Marconiphone Co.
Spanish and General Co.

Freperick GeoRce KELLAWAY

Edinburgh Evening News, Ltd.
United Newspapers, Ltd.

ment for the construction of the necessary stations for a
“direct commercial wireless service between Australia and
the United Kingdom.” )

For the exploitation of the Marconi patents in China, the
Chinese National Wireless Company was organized. This
company is owned in common by the British Marconi Com-
pany and the Chinese Government, the British company
owning one-half of the stock and electing a majority of the
board of directors.
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# Sterling
{ Telephone )

T he figures by each of the
spokes represent the number
of directors in common.

Figure 2: Representation of the directors of Marconi’s Wireless Telegraph
Company on the boards of other companies.'

FALL IN PRICE OF STOCK

A glance at Figure 1, on page 28, will reveal the fact that
the price of Marconi stock continued to decline during the
years 1913 and 1914. This fall may in general be attrib-
uted to the World War. More specifically, the causes can
be discussed under the following heads:

1. At the end of the year 1914 the British Government

“Table 2 gives a complete list of directorates.
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repudiated the 1912 contract and took over the stations.
This was a war measure, but the effect on the market price
of the corporation’s stock is apparent. In 1919 the company
was finally awarded damages of £590,000.

2. The war disrupted negotiations for concessions in for-
eign countries. The normal relations between the parent
company and its associates were dislocated. . Wireless sta-
tions in belligerent territory were, as a rule, commandeered
for war purposes.

3. On account of the fall in the value of most foreign
money in comparison with sterling exchange, the Marconi
Company, holding a considerable amount of foreign securi-
ties valued in terms of foreign currencies, was forced by
bankers to deposit large sums in order to compensate for the
depreciation of such securities.

4. Payments of money from nations and individuals were
deferred by the course of the war. For example, Turkey
owed the Marconi Company £4,347, but failed to pay.! The
moratorium also indirectly retarded dividend payments.

5. Finally, and in summary, the following statement from
Mr. Marconi may be quoted.

We all realize that we are passing through most exceptional
and serious times, and everybody, I am sure, will appreciate that
the outbreak of hostilities.... must have caused considerable
disturbance to a world-wide’ business such as ours. As was to
be expected, wireless apparatus was promptly declared to be con-
traband of war, and for the time being, therefore, our work in
many parts of the world practically came to a standstill.’

Investors’ Review, July 17, 1915, p. 69.

*The company letter-head lists the following offices of affiliated com-
panies and representations: Alexandria, Amsterdam, Antwerp, Athens, Bang-
kok, Belgrade, Berlin, Berne, Bogota, Bombay, Brussels, Bucharest,
Budapest, Buenos Aires, Calcutta, Callao, Cape Town, Christiania, Con-
stantinople, Copenhagen, Durban, Genoa, Guayaquil, Helsingfors, Hilver-
sum, Hong Kong, Johannesburg, LaPaz, Lima, Lisbon, Madrid, Melbourne,
Mexico City, Montreal, New York, Paris, Peking, Petrograd, Riga, Rio de
Janeiro, Rome, San Jose, San Salvador, Shanghai, Sofia, Stockholm, Sydney,
Trinidad, Warsaw, and Wellington.

*The Economist, July 31, 1915, p. 188. Later on the company received
large war orders and many associated companies prospered, but these facts
did not influence stock prices until 1915 and 1916.
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POST-WAR DEVELOPMENTS

The year 1923 showed an enormous decrease in the sur-
plus available for dividends. Besides serious losses in
operating income due to the failure to reach a satisfactory
agreement with the British Government regarding certain
phases of the broadcasting situation and regarding the con-
tinuance of the plans for the building up of an imperial
wireless chain, and besides the serious loss of wireless traf-
fic due to the destruction of the important Clifden station
in Ireland, this year witnessed a drastic and well-considered
house-cleaning in regard to some of the uncertain and
dubious assets of the company. The period from 1915 to
the present day has been one of violent and unprecedented
economic and political changes. As already indicated, the
assets of the Marconi Company abroad were naturally
valued in terms of foreign money. If the securities held
were those of Russian, French, or German companies, their
values were stated in terms of rubles, francs, or marks,
respectively. The political conditions were very unstable in
certain nations, and the value of a number of foreign cur-
rencies had depreciated much more proportionally than the
English pound. Therefore, the directors of the British
company decided, in 1923, to convert the whole of certain
foreign assets into sterling value. This was done by the
creation of reserves to the amount of these uncertain values.
This procedure represented an immense loss to the com-

pany.!

'See Annual Report for year ending December 31, 1923. See also speech
of Mr. Marconi before the stockholders at the annual meeting August 15
1924. This is reproduced in the London Times of August 16, 1924. He
thus described the procedure and the amounts involved:

In order that you may have a better appreciation of the way in which we have pro-
ceeded, 1 propose to give to you the amount which we have dealt with under each of
the headings set out in the report.

Under (a): To reserve for the whole of the Russian shares, debts, and securities,
£370,203. This amount represents cost only and is substantially less than was the value
at tI}}edtime(bv)ve ’II(‘m possessitfm. d b

nder : To reserve for overdue debts from foreign overnments, £182,345.

Under (c): £648,815, to reserve for depreciation of s args in foreign compi’n‘igs after
converting the foreign currencies into sterling at the rate of exchange ruling on June 30
last, so that they now stand in the balance-sheet at sterling values,

Under (d): To write off the amount which represented the Clifden and other sta-
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The condition of the British Marconi Company during
and after the Great War may be seen from the comparative
profit and loss statements in Table 3:

TABLE 3
BritisH MarcoNt ComMpPaNv—ProFIT AND Loss AccouNTt*

Balance of|

Contracts, Rents, Surplus

VYear Sales, and| Misc. Total Rates, | Depreci-| Station | for Divi-
Trading | Income | Income Taxes, ation | Expense|dends, etc.
Accounts etc.

£581,125 |£ 540 |£581,665 |£111,856 [£72,540 |£19,452 [£377.818

485.095 676 ( 486,671 | 116,478 | 18,412 | 33.348 | 318,433
539,856 329 | 540,185 | 109,950 | 18,413 | 27,087 | 383,835
765,700 5§63 | 766,263 | 147,605 | 18,461 2,160 | 597,938
946,997 | 591,043 {1,583.040 | 204.618 | 19,048 | 92,734 |1.220,740
5§63.314 1.524 | 564,838 | 171.649 | 23,220 | 72,278 | 207,682
553.729 786 | 534,515 | 169,556 | 27,476 | 82,122 | 275,36L
§56,290 1,120 | 377,419 | 151,276 | 29,006 | 73,280 | 302,948
§52,113 811 | 552,924 35,361 | 37,028 | 66,924 | 172,543

*Moody’s Manual, Public Utilities Section.

Several facts may be gleaned from a study of these
figures:

1. The total income for the year 1919 was double that
of the preceding year and thrice that of 1920. A few rea-
sons for this variation may be advanced.

(@) In the year 1919 the company was awarded dam-
ages from the British Government amounting to about
£590,000. (For breach of contract in 1914.) This sum is
entered in the books as “miscellaneous income.”

(b) The year 1919 also witnessed a spurt of additional
business. By 1920 the depression had set in. The net earn-
ings of the International Marine also showed the effects of

tions damaged and thrown out of commission during the Irish troubles, £8s,019.

Under (e): To write off all obsolescent plant and stock, £218,620.

(f) To write off all losses during the eJ'em' in consequence of further depreciation of
foreign currencies in money accumulat abroad or temporarily invested in foreign
government securities, which” amounted to £151,358; from this amount there is deducted
the value of debentures and shares unrealized but which we are satisfied are of their
full value, amounting to £120,000, leaving a balance written off to £31,358.

(£) To provide reserves in respect of depreciation of shares in associated and other
companies in proportion to our shareholding in those companies, £767,635. As we
have informed you in the report, there is no obligation on the company to write off
such losses, but we feel that in so doing we are presenting to you a more conservative
balance-sheet.

Finally, we have written off £31,523 in respect of sundry debts and debit balances
unclassified as not coming under any of the above headings, and which we have thought
it sound to dispose of in so far as our balance-sheet is concerned.
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the hard times. A large number of ships were laid up and
many are to this day idle. The company followed the
policy of maintaining the oldest telegraph operators in
point of service on the pay list; it also granted rebates in
the rentals paid by the ships carrying the Marconi appara-
tus when these ships were idle.

. 2. The net earnings of the company are, as a rule. equal
to about one-half of the gross income. This fact indicates
that the Marconi Company is apparently operating very
efficiently, and that a substantial reduction in costs of teleg-
raphy may be possible.

The 1923 balance-sheet of the corporation reveals the
fact that associated companies owed the parent £1,949,462,
and that the parent held shares and debentures in asso-
ciated and other companies to the amount of £2,346,574.
Thus, more than one-half of the British Marconi assets con-
sisted of holdings in other companies. This indicates at
once the extent of the Marconi interests abroad. The item
“amounts due from associated companies” in the balance-
sheet reveals considerable variation from year to year,
depending on general business conditions and the financial
successes of these concerns. Thus, this account was almost
two million pounds in 1923. In 1921 it was only a little
more than a million and a half (£1,584,777). The Marconi
Company has shown itself to be very willing to come to the
financial aid of its associates. For example, the Canadian
company announced, late in 1924, that it was to float new
stock issues and that subject to the capital being reduced
the directors had arranged for the sale to Marconi’s Wireless
Telegraph Company of sufficient new shares at par to fund
the excess of current liabilities, furnish more working capital,
and pay for the construction of the first beam station.

OTHER EARLY WIRELESS COMPANIES

While the Marconi organization was progressing and
prospering, other interests were also exploiting the field of
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wireless.! Some of these, such as the United Fruit Com-
pany, intended the radio to serve as an auxiliary to their
regular business; others, such as the Federal Telegraph
Company and the DeForest Radio Telephone and Tele-
graph Company, made wireless their main line and built
commercial stations, as well as factories to supply the
apparatus; still others, such as the Radio Corporation of
America, made radio dealing and communication their main
lines of endeavor and relied upon other concerns to manu-
facture and supply the wireless apparatus.

THE UNITED FRUIT COMPANY

The outstanding example of the first group is the United
Fruit Company. This corporation was organized in 1899,
and owns fruit and sugar plantations in Central and South
America, Cuba, and a number of nearby islands. For the
transportation of these products to the northern markets,
the company operates the famous “White Fleet.” These
vessels are equipped not only for the carrying of bananas,
the principal product, but for general freight and mail, and
also contain comfortable first-class passenger cabins.

It is evident that in the fruit business a rapid and reliable
method of transportation and communication is necessary.
The plantation managers must be notified of movements of
the steamers so that the fruit can be ready for loading
immediately, so that loss through spoiling of the fruit or
waste of time can be avoided. Since the numerous swamps
and rivers very often precluded the use of wire, it was but
natural that this company should very early develop a sys-
tem of wireless, establishing stations at Boston, New Orleans
(Burwood), and points in Central America, near the planta-
tions in the tropics, as well as aboard its vessels.

But it is difficult for the same company to carry on both
a fruit and a wireless business. So in 1913 the Tropical
-—‘It_will, of course, be impossible to discuss all of the numerous com-

panies which have entered this relatively new business. The writer will
briefly describe a few of those he considers the most important.
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Radio Telegraph Company was organized to carry on the
radio communication field. To manufacture and sell appara-
tus, the Wireless Specialty Apparatus Company was formed.
The parent owns a controlling interest in both companies.
The Tropical Radio Company has developed a number
of its own radio patents, and has also procured rights from
the American Marconi Company and later from the Radio
Corporation of America.

THE FEDERAL TELEGRAPH COMPANY

The Federal Telegraph Company was incorporated Feb-
ruary, 1911, in California under the original name of the
Wireless Development Company. This company owns sta-
tions on the Pacific Coast, having recently completed four
new high-powered stations in San Francisco, Los Angeles,
San Diego, and Portland, Oregon. The company owns the
patents of the Danish inventors, Poulsen and Pederson,
together with the free and exclusive right to make use of
and sell all of such inventions. The Federal Company
manufactures and sells high-powered apparatus, and also
conducts radio communication between ships at sea and
between the United States and the Orient.?

THE DE FOREST RADIO TELEPHONE AND TELEGRAPH COMPANY

This company was incorporated under the laws of Dela-
ware, in 1913, as a successor of the Radio Telegraph Com-
pany of New Jersey. It owns several audion patents.
Under these patents the DeForest Company for a time

*The Tropical Radio Company also handles radiograms for the United
Fruit Company passengers.

For a very interesting and instructive account of the wireless system of
the United Fruit Company, see an article entitled “The History of the
Development of the United Fruit Company’s Radio Telegraph System,” by
Roy Mason in The Radio Broadcast, September, 1922.

’For a discussion of the Federal Telegraph Company of Deleware, see
Chapter III.

Material on Federal Telegraph Company was taken from Poors’ and

Moody’s Manual, Consolidated, Public Utility Section, 1923, p. 2397.
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manufactured tubes, but was restrained by a United States
District Court. (See Chapter X.) Subsequently, the
DeForest Company assigned its patents to the American
Telephone and Telegraph Company, retaining for itself a
personal, non-transferable right to manufacture and sell.
It confined its own business to the manufacture and sale of
parts used by amateurs and experimenters in assembling
sets. With the expiration of the Fleming patent in 1922,
the DeForest Company resumed the manufacture and sale
of vacuum tubes.?

See Poors’ and Moody’s Manual, Consolidated, Public Utility Section,

1923, p. 69, and Report of the Federal Trade Commission on Radio Indus-
$ry, p. 13.
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Condition of post-war communication. Inadequate service rendered by
cables. Great Britain predominant in cable ownership. The vacuum tube
situation. Desire of Marconi for Alexanderson alternator. Naval interces-
sion in interest of service to Americans. Organization of Radio Corporation
of America. Radio by and for Americans. Confused patent situation.
Cross-licensing agreements for the protection of public. Provisions of cross-
licensing contracts. Ownership of Radio Corporation stock. The South-
American situation. Grant of rights to board of trustees. A new “Monroe
Doctrine.” Advantages of trusteeship arrangement. The Chinese situation.
Agreement with the Federal Telegraph Company. Nature of Radio Cor-
poration service. Growing importance of broadcasting.

THoucH the Marconi organization was the earliest exten-
sive wireless system, the period during and immediately
following the World War saw a number of important and
fundamental conditions which were destined to greatly
influence the position of the United States in the radio field.
The steady development of wireless had convinced people
of its reliability and practicability as a medium for long-
distance communication. Though for several years the
Marconi interests had been carrying on a transatlantic
service, their efforts had not been regarded as satisfactory.
The World War, far from making for a cosmopolitan senti-
ment, had apparently accentuated nationalism and inter-
national rivalries, one of which manifested itself in the
slogan “America for the Americans.” Furthermore, the
tendency of foreign countries to favor private or public
monopolies of radio communication was brought forcibly
to the attention of the American people. The desire of
American capital to expand in all directions was a direct
concomitant of our increased interest in foreign trade, espe-
cially exports. This desire for expansion necessitated the
extension of our foreign communication facilities. In the

44
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wireless field the American Marconi Company, which had
been organized to exploit the Marconi patents in the United
States, was limited in its license to American territory only.
This company, therefore, was not free to expand in other
directions.

INADEQUATE SERVICE RENDERED BY CABLES

Moreover, the existing cable facilities (a large number
of which were transatlantic and only one transpacific) were
being strained to the limit in order to accommodate the vast
war and post-war demand. This was especially the case
with transpacific communication. When the United States
Government, for example, made public the famous Zimmer-
man note, showing the attempt by the German Foreign
Minister to involve Japan and Mexico in a conspiracy
against the United States, New York newspapers ordered
their correspondents in Japan to interview the government
officials as to the matter. The news had not even reached
Japan, and it was necessary for one of the newspapers to
inform the Japanese Government directly as to the contents
of the note.l

President MacKay, of the Commercial Pacific Cable
Company, stated, in a telegram to the Senate Committee on
Naval Affairs, that “Every day brings more messages to the
Commercial Cable Company than it can possibly carry.
The result is a constantly increasing accumulation of unsent
messages and a corresponding accumulating delay, so that
the cable has fallen eight days behind and messages are only
accepted subject to delay. . . .”” This congestion was due
to the fact that the war had closed certain eastward cable
lines so that the Commercial Cable across the Pacific
became the only open route to the Orient. Relief could not

““Regarding a New Pacific Cable,” by Silas Bent in Asia, March, 1919,
p. 252. The writer also points out that during the war there were times
when the “confirmation sent by mail” outstripped its fellow filed for electri-
cal transmission. The only transpacific cable was so overburdened that
often it was 10 days behind with its work.
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be immediately obtained owing to the great length of time
(at least two years) required for the laying of a new cable.

GREAT BRITAIN PREDOMINANT IN CABLE OWNERSHIP

Most of the existing cables were foreign owned. Captain
Samuel W. Bryant,! of the United States navy, estimated
that in 1919 England controlled 51% of the cable facilities,
the United States 2615%, France 9%, Germany 7%%,
Denmark 3%, Spain, Japan, and Italy each 1%.2 In the
summer of 1919 the British Post-Office Department in-
formed the public that messages for the Continent of
Europe were liable to delay and should be accepted entirely
at the senders’ risk; and that no inquiry could be made as
to their disposal nor could claims for refund be considered.
This ruling aroused the apprehension of American officials.
It meant that foreign messages would be under the control
of the British when they were sent via British cables. As
a result, the Navy Department recommended that the naval
radio stations be authorized to handle commercial traffic.
This incident illustrates the recognized need for a system of
American transoceanic communication.?

THE VACUUM TUBE SITUATION

The radio patent situation was another constituting factor
in the rise of the Radio Corporation of America. The Ameri-

‘Before United States Senate Committee on Naval Affairs, August 14,
1919, p. 28.

*The reasons for Great Britain’s eminence in the cable field may be sum-
marized: (1) Advantages of an early start; (2) Necessity of an adequate
communication system to hold together the Empire on which the “sun never
sets”; (3) The possession of an adequate supply of cable materials, espe-
cially gutta percha, which is used for insulation; (4) The exercise of wise
foresight and planning by the government. For example, though England
was in the lead, the Report of the Interdepartmental Committee (19o2) had
recommended a large number of new cables. This policy has also been
followed in the case of wireless. Government boards and committees have
from time to time studied the needs and made recommendations as to the
lIocation and number of stations.

*See letter from Franklin D. Roosevelt to the Senate Committee on Naval
Affairs, August s, 1919.
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can Marconi Company, under a patent assigned to it by
Fleming, was manufacturing the so-called two-element vac-
uum tube. DeForest had added a third element. For a short
time the DeForest Company manufactured tubes under
DeForest’s patent, but the Marconi Company of America
brought suit for infringement. The court held that the
Fleming patent controlled the use of the vacuum tube.
DeForest may have improved upon it, but the patent for
the vacuum tube as a detector belonged to Fleming.! As a
result of this decision, DeForest was forced to discontinue
the making of this device, but at the same time the Marconi
Company of America was obliged to confine itself to the
manufacture and use of the two-element tube. Later the
DeForest Company assigned whatever rights it had to the
American Telephone and Telegraphy Company, retaining
for itself a personal, non-transferable license to manufacture
and sell these tubes.

Thus the situation stood. Marconi controlled the two-
element tube. DeForest could not manufacture the three-
element; neither could Marconi. And the three-element
tube, with a few improvements, was generally admitted to
be the better device.

DESIRE OF MARCONI FOR ALEXANDERSON ALTERNATOR

Marconi had always relied on the spark type of trans-
mitting apparatus, which was rather costly and inefficient.
With the development of the radio art, especially the
vacuum tube as a transmitter, it became necessary to devise
a high-speed alternator to be used instead of the spark
apparatus. The General Electric Company had assigned
one of its engineers, Dr. E. F. W. Alexanderson (now with
the Radio Corporation of America), to the task of design-
ing such a machine. Dr. Alexanderson had, before the
opening of the war, succeeded in his purpose, producing
what is now known as the Alexanderson alternator.

'See Chapter XI.
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This was exactly the machine which the Marconi inter-
ests wanted. So in 1915 the British Marconi Company sent
two representatives, Mr. Marconi, the chairman of the board
of directors, and Mr. Steadman, the company’s lawyer, to
the United States to attempt, if possible, to secure the exclu-
sive rights in this machine. Nothing but a tentative agree-
ment was drawn up contemplating the purchase by the
Marconi Company of about three millions of dollars worth
of these alternators annually. Before the agreement was
put into final form, Marconi was compelled to report to the
colors in Italy. Subsequently, these arrangements were can-
celed, but both sides agreed to keep the matter open.

During the war the General Electric Company installed
an Alexanderson generator at the New Brunswick station
of the American Marconi Company. Later the United
States Government assumed the operation of this station.
The Navy Department found that the Alexanderson sys-
tem was very successful, and requested the Marconi Com-
pany to install a more powerful machine which the General
Electric was then completing. The Marconi Company
refused, and then the General Electric installed the machine
at its own expense. The United States Government made
extensive use of this station during the war.

After the signing of the armistice, the Marconi represent-
atives again came to the United States to negotiate for the
purchase of the rights in this machine. The negotiations
were practically complete when the officers of the General
Electric received a request from the United States navy to
postpone closing the contract until the naval representatives
had had the opportunity for an informal discussion with
them concerning the matter. The officers agreed, and on
April 5, 1919, a conference took place in New York between
representatives of the United States navy and the General
Electric Company.!

*The Federal Trade Commission in its Report on the Radio Industry,
pp. 1-22, gives a detailed discussion of the events leading up to the organiza-
tion of the Radio Corporation of America.
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NAVAL INTERCESSION IN INTEREST OF SERVICE TO
AMERICANS

The two naval officers were Admiral Bullard, director of
communications, and Commander S. C. Hooper, of the
Bureau of Engineering. They argued against the sale of the
machine to Marconi on the following grounds:

1. The Alexanderson alternator, which proved itself to be
the best in existence, was capable of rendering a reliable
transoceanic service.

2. The United States had never played an important part
in cable communication. Most of the cables running to and
from the United States are foreign owned and controlled.
There should be in wireless a policy similar to the Monroe
Doctrine, by which the control of radio on the American
Continent would remain in American hands.

3. The Alexanderson alternator was such a strategic
device that if the General Electric Company were to sell it
to any British interests, the result would be a practical
monopoly by the British in the field of world communica-
tion—wireless as well as cable.

In answer to the arguments of the navy officials, the Gen-
eral Electric asked: If their company did not sell to the
Marconi interests, to whom should it sell? The Marconi
Companies were the largest purchasers of radio apparatus
in the world. The General Electric had spent a considerable
sum of money developing this device, and if it did not sell
to the Marconi interests, the value of the investment would
be jeopardized. These were practical arguments.

To whom should the General Electric sell? To the Mar-
coni Company? That, said the navy men, would not be
desirable. To a new company organized to engage in radio
communication? This again would not be fair to the
American Marconi Company, many of whose stockholders
were American citizens. Or should the General Electric
go into the wireless communication business itself and make
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use of its own alternator? This would not be feasible, as
the normal business of the company is the building and sale
of electrical apparatus. Furthermore, in this way the Gen-
eral Electric would be entering into competition with one of
its normal customers.

ORGANIZATION OF RADIO CORPORATION OF AMERICA

It was finally decided to form a new corporation, which
(in order to prevent duplication of services and to protect
the present investment) should attempt to have transferred
to itself the assets of the American Marconi Company. In
this manner the idea of the Radio Corporation of America
was conceived.!

The General Electric then began negotiations with the
American Marconi Company for the transfer of the Marconi
assets to the Radio Corporation of America. On November
20, 1919, the main agreement between the Radio Corpora-
tion of America and the Marconi Company of America was
signed. According to this contract, the Radio Corporation
of America secured an unencumbered title to all the prop-
erty of the American Marconi Company except certain
“reserved assets.”” The compensation took the form of
stock in the Radio Corporation of America. It was also
stipulated that if the Radio Corporation of America is ever
taken over by the government, except in the case of war or
national emergency, the title to the transferred assets shall
revert to the Marconi Company.?

*For an account of the events and negotiations preliminary to the forma-
tion of the Radio Corporation of America, see testimony of Owen D.
Young, chairman of the corporation’s board of directors, before a subcom-
mittee of the Senate Committee on Interstate Commerce which conducted
hearings on S 4301, a bill to prevent the unauthorized landing of submarine
cables in the United States, January 11, 1921, pp. 327 ff.

*The “reserved assets” include a claim for patent infringement against the
United States, against four private companies, a claim against the United
States Alien Property Custodian and the Treasurer of the United States,
and finally, a claim against the British Government in regard to compensa-
tion for its stations commandeered during the war.

For the full text of this agreement, see Appendix B in the Report of the
Federal Trade Commission on the Radio Industry, December 1, 1933,
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RADIO BY AND FOR AMERICANS

The Radio Corporation was organized on October 17,
1919, under the laws of Delaware for the purpose of con-
ducting a general wireless business in the fields of com-
munication, dealing, and manufacturing. To make it an
American-controlied concern, the following provisions
were inserted:

No person shall be eligible for election as a director or officer
of the corporation who is not at the time of such election a citi-
zen of the United States.

The corporation may, if the board so decide, issue share cer-
tificates representing not more than 20% of the total shares of
the corporation at the time outstanding (including such issue) in
special form which may be owned or held by and the shares rep-
resented by which may be voted by foreigners without restriction.
These certificates will be a special series known as “foreign share
certificates” and each such certificate shall bear the words “for-
eign certificate” upon its face—the aggregate issue of such shares
at any time outstanding shall not exceed the percentage above
provided. Holders of “foreign share certificates” shall have in all
respects the same corporate status and corporate rights as holders
of other share certificates....!

The Radio Corporation of America began business on
December 1, 1919. Arrangements were made with the
Societe Francaise Radio Electrique by which the Radio
Corporation bought the Tuckerton, New Jersey, station. It
will be remembered that the Marconi and the Tuckerton
stations were the only high-powered American radio stations
in private hands. All high-powered transoceanic stations
had accordingly fallen into the hands of the Radio Cor-
poration.

CONFUSED PATENT SITUATION

The problem next became one of developing the acquired
resources as rapidly as possible. The corporation had pro-
cured certain patents from the Marconi Company, but

*The amount and kinds of stock, together with an enumeration of the
largest holdings, will be found on pages 56-57.
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other companies controlled patent rights which were abso-
lutely essential for successful operation in the radio com-
munication field.

The vacuum tube offers a good illustration. Under its
Fleming patent the Marconi Company could have manu-
factured a two-element tube. This patent the Radio Cor-
poration of America now controlled. The three-element
tube had been patented by Lee DeForest, who had, through
the corporation bearing his name, assigned it to the Amer-
ican. Telephone and Telegraph Company. DeForest had,
apparently, never entirely abandoned the heated gas theory.
He had supposed that a certain amount of air was necessary
in the tube. DeForest’s theory was found to be incorrect,
and now the question arose as to the proper method of creat-
ing a complete vacuum in the tube. Two men worked
almost simultaneously on this problem. Dr. Langmuir
invented one device which was owned by the General Elec-
tric Company. A similar improvement was devised by
Arnold, of the Western Electric Company. As a result of
the interference proceedings in which both these patents
became involved, a finding was made in favor of the Lang-
muir application, from which an appeal was taken by the
Western Electric. This situation can be illustrated thus:

assigned to American Telephone
DeForest. ..... { 3-electrode } and Telegraph Company
assigned to American Marconi Com-
Fleming....... 2-electrode pany and Radio Corporation of
America
Langmuir....... { ;:;tsgguggcreat'}assigned to General Electric Company

Interference proceeding

Arnold / method of creat-)

........ ing vacuum ,—aSSIgned to Western Electric Company

From a study of this controversy the Federal Trade Com-
mission concluded:

It seems, therefore, that the best known form of vacuum tube
could not be manufactuged by the Marconi Company of America
unless it had rights in the DeForest patents, and in the patents on
pure electron discharge tubes. The American Telephone and
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Telegraph Company could not manufacture such tubes for radio
purposes unless it acquired rights in the Fleming patent and
cleared up the interferences of the Arnold application with the
Langmuir application on pure electron discharge tubes, while the
General Electric Company could not manufacture, sell, or use
such tubes for radio purposes unless it acquired rights in the
Fleming, DeForest, and Arnold inventions.!

But that is not all. A number of “construction” or “de-
tail” patents were owned by the American Telephone and
Telegraph Company and the General Electric Company.
These were all considered necessary for the successful
operation of the vacuum tube. Then, again, there were
patents owned by different concerns covering the character
of the filament used.?

CROSS-LICENSING AGREEMENTS FOR THE PROTECTION
OF PUBLIC

The situation was so confused that in January, 1920, a
high official of the United States Bureau of Steam Engineer-
ing wrote a letter to the General Electric Company and
American Telephone and Telegraph Company simultane-
ously, of which the following are a few extracts:

Referring to numerous recent conferences in connection with
the radio patent situation and particularly that phase involving
vacuum tubes, the bureau has constantly held the view that all
interests will be best served through some agreement between the
several holders of permanent patents whereby the market can be
freely supplied with tubes. .

In this connection the bureau wishes to invite your attention
to the recent tendency of the merchant marine to adopt continu-
ous wave apparatus in their ship installations, the bureau itself

‘Report of the Federal Trade Commission on the Radio Industry, p. 27.

*These are only a few of the patent conflicts mentioned by the Federal
Trade Commission in Chapters I and II of its Report on the Radio Indus-
try. For complete details the reader is referred to this report, the first and
second chapters of which are often quoted by the very concerns which the
Commission was called upon to investigate. See, for example, pamphlet
exf:tj:led f‘Why America Leads in Radio,” issued by the Radio Corporation
of America.
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having arranged for equipping many vessels of the Shipping
Board with such sets. Such installations will create a demand
for vacuum tubes in receivers, and this bureau believes it par-
ticularly desirable, especially from a point of view of safety at
sea, that all ships be able to procure without difficulty vacuum
tubes, these being the only satisfactory detectors for receiving
continuous waves.

Today ships are cruising on the high seas with only (sic) con-
tinuous wave transmitting equipment, except for short ranges,
when interrupted continuous waves are used. Due to the peculiar
patent conditions which have prevented the marketing of tubes
to the public, such vessels are not able to communicate with
greatest efficiency except with the shore and, therefore, in case
of distress, it inevitably follows that the live: of crews and pas-
sengers are imperiled beyond reasonable necessity.

In the past the reasons for desiring some arrangement have
been largely because of monetary considerations. Now the situ-
ation has become such that it is a public necessity that such
arrangement be made without further delay, and this letter may
be considered as an appeal, for the good of the public, for a
remedy for the situation.!

Thus, it appears that at about the end of the second
decade of this century there was a genuine need for some
sort of cross-licensing agreements among the various com-
panies interested in radio, whereby they would be able to
make use of one another’s patent rights. The most impor-
tant of such contracts are graphically illustrated in Figure
3, the arrows pointing in the direction of the grant.

PROVISIONS OF CROSS-LICENSING CONTRACTS

In most cases, with certain minor limitations, the “Radio
Corporation of America, under these agreements, secured an
exclusive divisible right to sell and use the radio devices
covered by the patents involved or by any patents which
the other companies may acquire during the term of the
agreement. It, in turn, grants to the other companies the
right to make devices under all of its patents, or applica-

*Quoted from the Report of the Federal Trade Commission, p. 29.
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3. American Telephone and Telegraph Company 10,

4. Westinghouss Electric Company 1"

S. Western Electric Company- 12.
6. Radio Engineering Company 13.
7. Wireless Specialty Apparatus Company 14.

1. Radio Corporation of America 8. United Fruit Company
2. General Electric Company 9. Tropical Radio Telegraph Company

American Marconi Company

. British Marconi Company

Federal Telegraph Company {Califorma)
Federal Telegraph Company (Delaware)
International Radio Telegraph Company

Figure 3: Cross-licensing of patents,

tions, and so forth, which it then owned or controlled or
which it should acquire during the term of the agreement.”!

The ordinary term of the agreements is up to but not

including January 1, 1945. The companies usually agree
to exchange information regarding radio developments.
Most of the agreements contain a clause, or a supplementary
contract, stipulating that if the company is ever taken over

*Report of Federal Trade Commission on Radio Industry, p. 40.
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by the government, except during time of war or emergency,
the granted rights shall revert to the patentees, or, as in the
case of the American Marconi sale of assets to the Radio
Corporation of America, to the owner at the time the trans-
fer was made.

Thus, the directors of the Radio Corporation of America
could truthfully report to the stockholders on March 21,
1924, that:

The corporation continues to benefit by the engineering and
research organizations of the General Electric Company, the
Westinghouse Electric and Manufacturing Company, the United
Fruit Company, the Wireless Specialty Apparatus Company, the
American Telephone and Telegraph Cuinnany, .nd the Western
Electric Company.t

OWNERSHIP OF RADIO CORPORATION STOCK

In order better to carry out the terms of the cross-licens-
ing agreements, some of the companies bought shares of
stock in the Radio Corporation of America, or provision
was made for representation on the board of directors. For

TABLE 4

NUMBER OF SHARES AND PERCENTAGE OF ToTaL CaAPITAL STOCK
OF Rap10 CorRPORATION OWNED BY IMPORTANT
Horping CoMPANIES, 1922

PREFERRED CoMMoN
Name of Stockholder

General Electric Co.. 620,800 | 15.6 | 1,876,000 | 32.7
Westinghouse Elect.

No. of Shares |Per Cent | No. of Shares | Per Cent

and Mfg. Co......| 1,000,000 | 25.2 | 1,000,000 | 17.4
Am.Tel. and Tel. Co.*| 400,000 | 10.1
United Fruit Co.....| 200,000 3. 160,000 2.7

*The American Telephone and  Telegraph Company was for several years the
owner of 400,000 shares of the Radio Corporation Preferred Stock, but in 1922 it dise
posed of these holdings on the ground that “Ownership of stock in the Radio Cor-
poration of America has not proved to be necessary for cooperation. Therefore, im
line with our general policy to hold permanently only the stock and securities directly
related to a national telephone service, we have disposed of all stock in the Radie
Corporation.”’

'Report for the Year Ended December 31, 1923, p. 1.
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example, on December 31, 1922, the balance-sheet of the
Radio Corporation showed capital stock outstanding:

3,955,974 shares 7% preferred stock,
$sparvalue ......... ... ... ... ..., $19,779,870.00
5,734,000 shares common (no par value)... 13,660,163.56

Table 4 shows the number of shares and percentage of
the total owned at the end of 1922 by the important holding
companies.

Since both the common and the preferred stock have
equal voting power, share for share, we can combine the
two.

TaBLE 5

TotaL NUMBER OF SHARES OF CAPITAL STOCk OF Rapio Cog-
PORATION OWNED BY IMPORTANT HoLDING COMPANIES, 1922

Held by No. of§1are—s_ Per Cent_
General Electric Co................. 2,496,800 25.7
Westinghouse Elect. and Mfg. Co..... 2,000,000 20.6
American Tel. and Tel. Co........... 400,000 4.1
United Fruit Co.................... 360,000 3.7
Total shares ....................... 9,689,974 100.0%

*The other 50% of the stock is either held by former owners of the American
Marconi Company and by other smaller individuals and corporations, or is actively
traded in on the exchanges. See also statements of ownership of Wireless Age, which
up to its merger in 1925 with Popular Radio, was published by the Wireless Press,
Limited, a subsidiary of the Radio Corporation of America.

THE SOUTH AMERICAN SITUATION

In the year 1920 the South American Radio Corporation
was organized for the purpose of handling the radio over-
seas business of South America.! This corporation was to
be jointly owned by the British Marconi and the Radio
Corporation. Although the capital was to be provided half
and half by the two sponsors, the original contract stipu-
lated that the board of directors was to consist of seven
members, five to be named by the Radio Corporation of
America, and two by the British Marconi Company. The

See Report of Directors of Radio Corporation of America to Stockhold-
ers for Year Ended December 31, 19z0, p. 5.
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management and control of the stations were to be in
Americans’ hands.

This contract was not carried out for the reason that the
British Marconi immediately began an agitation to change
the provisions as to the representation on the board so as
to give the British company the same number of directors
as the American company. Finally, toward the end of the
year 1920, it was agreed that the South American Com-
pany should have nine directors, of whom the British
should appoint four and the Radio Corporation five. The
management was still to be in the hands of Americans.!

But other countries and their companies were getting a
foothold in South America. French and German wireless
companies had procured concessions and were contemplat-
ing the erection of high-power stations in the principal
republics of South America. To quote the Report of the
Directors of the Radio Corporation for the year ending
December 31, 1921: “The erection of individual stations
by different nationals would have meant duplication of capi-
tal in countries where the prospective business was too
meager to warrant such duplication, particularly as the
construction of stations was very expensive; and the wave
lengths suitable for long-distance international radio com-
munications were so few that they should be used at their
full capacity; moreover, the national feeling with reference
to communications ran too high to permit the successful
execution of competitive programs. To have proceeded
with individual competitive stations would have been highly
wasteful and uneconomic.”

GRANT OF RIGHTS TO BOARD OF TRUSTEES

With the purpose of preventing this duplication of sta-

See testimony of Owen D. Young before a subcommittee of the Com-
mittee on Interstate Commerce of the United States Senate in regard to
S 4301—a bill to prevent the unauthorized landing of submarine cables in
the United States, January 11, 1921, pp. 343 ff.

*Page s.
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tions, a meeting of representatives of the four companies
was arranged.! The conference took place in Paris, where,
on October 14, 1921, an agreement was signed. This unique
document resembles so strikingly a ‘‘Radio Monroe Doc-
trine” that it deserves more detail treatment.?

The four parties agree to make certain grants to a board
of trustees numbering nine in all. These assignments
include:

1. All concessions now owned or hereafter acquired by
the four parties, or any of them, up to February 26, 1945,
relating to communication from South America to external
points, but not including ship-to-shore traffic.

2. Exclusive divisible and transferable license to use, but
not to make and sell, radio apparatus under all patent
rights now owned or hereafter acquired by the four parties.

Each of the parties also agrees that it will not directly
or through subsidiary and affiliated companies engage in the
business of external radio communication in the South
American republics during the period of the trusteeship;
and that if any concessions are already held by any com-
pany in which either of the four contracting companies is
interested, the interested party will use its best endeavors
to persuade the subsidiary to grant its external communi-
cation and patent rights to the trustees.

A NEW ‘“MONROE DOCTRINE”’

As mentioned above, the board of trustees is to consist of
nine members. Two are to be appointed by each of the
four contracting parties; the ninth, or the chairman, is to
be the nominee of the Radio Corporation and is to be an
American “of high standing” and not connected with the

'The four companies were: Radio Corporation of America, British Mar-
coni Company, Compagnie Generale de Telegraphie sans Fil, and Gesells-
chaft fiir Drahtlose Telegraphie, m.b.H.

*The reader will find a complete copy of the main and supplementary
agreement in the Appendix (SS) of the Federal Trade Commission Report
on the Radio Industry.
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American company. The chairman may vote in case of tie.
Then comes this peculiar provision, which has been char-
acterized as the “Monroe Doctrine in Radio”:

In any case in which the voting of the trustees appointed by
the four parties hereto respectively shall so result as to leave the
trustees appointed by any one of the four parties in a minority
and the said party believes that injustice has been done to it by
the said majority vote the trustees appointed by the said party
may appeal to the chairman to veto the proposed action of the
majority, and if the chairman, after full discussion, is of the
opinion that the said proposed action would do substantial injus-
tice to the said minority, he shall have the power to forbid it
and to cancel the resolution agreed to by the said majority.

In other words, the American chairman has the veto
power.

The agreement makes provision for the formation of so-
called national companies for the conduct of radio com-
munications between South America and other parts of the
world. In these companies the trustees shall control at
least 60% of the voting power. Each company is to be
managed by a board of directors and shall be directly
operated by a general manager assisted by four operators,
one of whom shall be nominated by each party to the agree-
ment. The latter shall, however, be subject to the orders
of, and to dismissal by, the general manager. The president
of the National Company shall be a citizen of the Republic
in which it is incorporated, and the general manager also
shall preferably be such a citizen. The original agreement
provided for either the formation of new Argentine and
Brazilian national companies, or the taking in and chang-
ing the names of the then existing corporations in those
republics.

Substantial progress in this plan has been made. The
local organizations in the Argentine and Brazil have been
made over into national companies; the British station at
Bogota, Colombia, and the German station at Cartagena,
Colombia, have been purchased; the territory has been
extended so as to include Central American countries except
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European possessions, Cuba, Porto Rico, and those of the
United States.

It should be noted that the rights extended to the trus-
tees include only those pertaining to external communica-
tion. The South American Radio Corporation was kept in
existence, and all the stock is now owned by the Radio
Corporation. This company was retained to develop those
rights which are outside the scope of the trusteeship; that
is, the “development of continental and internal radio com-
munications and the merchandising of amateur, experi-
mental, and commercial apparatus.”® Likewise, the South
American subsidiaries of the four contracting parties have
been kept in existence. By a subsequent agreement the
Radio Sud America was formed by the trustees to handle the
sale of radio apparatus in South America. Each of the four
contracting parties agreed to limit its individual selling ac-
tivities and to make use of this organization as the sole dis-
tributing agency for its products.?

ADVANTAGES OF TRUSTEESHIP ARRANGEMENT

The advantages of this trusteeship arrangement for South
America are manifold:

1. Because of the great amount of static in the heated
air over the tropics, and because of the projecting high land
over and through which the waves must pass,® very high
power is required for radio transmission from South Amer-
ica to the other continents of the world. This fact makes
the cost of constructing and operating these stations very
great.

'Quotation from Report of Directors of Radio Corporation of America
for Year Ended December 31, 1g921.

For an account of the recent dissolution of the Radio Sud America,
see Chapter XV. The trusteeship is still in effect for external radio com-
munication from South America.

‘Statement of Admiral Bullard of the United States navy. Cable Land-

ing Hearing of Subcommittee of U. S. Senate Committee on Interstate
Commerce on bill S 4301, January 11, 1921, p. 344.
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2. This arrangement tends to eliminate or at least to
reduce to a minimum the controversies which would surely
have arisen under the former system of separate concessions.

3. The field is not sufficient to pay an adequate return to
many independent companies operating a large number of
expensive, high-power stations.

4. It makes for economy of wave lengths, the number of
which is limited.!

s. It facilitates prompt construction of a station when
the need for it is seen, since the resources available to the
trustees are much larger than could be mustered by one
single concern.

THE CHINESE SITUATION

The Chinese situation resembles in many ways that of
South America before the organization of the trusteeship.
Various foreign interests are obtaining concessions in China.
The British Marconi Company and the Chinese Government
own, together, the Chinese National Wireless Company,
which has acquired concessions. The Federal Telegraph
Company of California, in 1921, obtained certain rights.
Japanese and Danish interests also hold concessions from
the Chinese Government.?

The Radio Corporation of America early suggested a
trusteeship arrangement in most respects similar to the
South American, as this would “give China a direct inter-
national communication within six months or, at the outside,
a year. It would insure an open-door policy in communica-

But see statement of Senatore Marconi appearing in the August 16,
1924, number of the Literary Digest, in which he says that better long-
distance transmission is possible with the short wave lengths—that is, feet
and inches—than with the lengths running up into the thousands. If
Marconi’s statement is correct, it would mean the opening up of a consid-
erably larger number of wave lengths than we consider available at the
present time.

Letter from Owen D. Young to James R. Sheffield, December 7, 1921.
The full text of the letter is given in the Report of the Federal Trade Com-
mission on the Radio Industry, pp. 60-62.
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tion, cooperation of all the principal governments, and bring
China the technical and financial resources of the principal
wireless companies of the world.”

Owen D. Young also suggested to Elihu Root that this
question be taken up by the Disarmament Conference meet-
ing in Washington at the call of President Harding. Mr.
Root, however, declined to place this problem on the agenda,
on the ground that it was too complicated a subject in the
limited time allowed for the conference. For this reason
and because of the fact that the Navy Department was luke-
warm toward Mr. Young’s proposition, the plans failed to
materialize.

AGREEMENT WITH THE FEDERAL TELEGRAPH COMPANY

Besides the American Marconi Company, the Federal
Telegraph Company of California was, prior to 1919, the
only radio company operating on the Pacific Coast. In 1921
this corporation entered into a contract with the Republic
of China for the erection of five high-power stations in
China' and their operation for a period of ten years in
partnership with the Chinese Government, China to pay
by means of a bond issue. The Federal Telegraph Company
asked the Radio Corporation of America to cooperate in
the carrying out of this contract. Accordingly, the latter,
under date of September 8, 1922, agreed with the Cali-
fornia corporation to form a new company, the Federal
Telegraph Company of Delaware, to take over the contract
and obligations with the Chinese Government. The Radio
Corporation of America acquired the controlling interest in
the new company, and Owen D. Young became its chairman.

NATURE OF RADIO CORPORATION SERVICE

The Radio Corporation of America classifies its business
as shown on the following page.

One 1,000 kilowatts; three 100 kilowatts; and one 200 kilowatts.



64 ECONOMICS OF THE RADIO INDUSTRY

1. Traffic department, which handles the international, as
well as the marine, radiogram traffic.!

2. Sales department, which sells radio apparatus to for-
eign and domestic customers, which include governments,
commercial companies, amateurs, experimenters, and the
radio broadcast audience.

3. Marine department, which sells and rents radlo ap-
paratus to steamship owners and wireless companies.

4. Engineering department, which maintains or improves
the standards of radio efficiency. The corporation conducts
extensive research projects.

This corporation has made substantial progress. Formed
especially to carry on point-to-point communication and for
the sale of radio apparatus, its activity has been enlarged
by the advent of popular broadcasting. As a competitor of
the cable, it has drawn to itself an increasing proportion of
international traffic and has been a pioneer in the lowering
of rates.? The occasional breakdown of cable facilities has
demonstrated the usefulness of the Radio Corporation’s
work. The interruption of the transpacific cable during the
Japanese earthquake of 1923 threw an additional load on
the American-Japanese radio circuit. The internal strife
in Ireland resulted in the crippling of some of the trans-
atlantic cables, and the Radio Corporation handled the
extra traffic.® Occasionally the corporation’s facilities have
served as a valuable supplement to the land line telegraphs
and telephones. An important part of the organization, in
fact, consists of the traffic agreements which it has made
with foreign nations and companies, as well as with the
Western Union and the Postal Telegraph in the United
States.*

*The work and policies of the traffic department will be discussed in
greater detail in Chapter VIII.

*For discussion of relation between radio and the cable, see Chapter XIV.

*Nine of the eighteen transatlantic cables make relay landings in south-
western Ireland.

‘For a description of these agreements, as well as of the method of han-
dling international and marine radio messages, see Chapter VIII.
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GROWING IMPORTANCE OF BROADCASTING

Table 6 shows the classified gross income of the Radio
Corporation of America for the years 1921 to 1924.%
TABLE 6

CrassiFIED Gross INcOME OF Rapio CORPORATION OF
AMERICA, 1921-1924

Kind of 1924 1923 1922 1921
Business Per Per Per Per
Amount | Cent | Amount | Cent | Amount { Cent | Amount | Cent
Eotal. .. .1$54,848,131|100.00|$26,394.,790|100.00|$14,830,856/100.00|$4,160,845[100.00
ross
Sales....| 50,747.202| 92.5 | 22,465,091 85.1 | 11,286,480| 76.1 | 1,468,920 35.3
Trans-

oceanic
Commu-
nication.[ 3,358.584| 6.1 3,191,559 12.1 2,914,283| 19.7 | 2,138,626{ S1.4
Marine
Service.. 742,345 1.4 738,140 2.8 630,084 4.2 5$53.299| 13.3

While the aggregate receipts obtained from transoceanic
communication and marine service have made a substantial
and healthy progress, the greater increase in sales indicates
the growing dependence of the Radio Corporation upon
broadcasting. While in 1921 transoceanic communication
tolls yielded a little more than §1% of the total receipts,
this percentage has been constantly falling until, in 1924
only 6% of the gross revenues were obtained from this
source. On the other hand, the proportion from the sales
of radio apparatus, a large part of which was for broad-
casting receiving sets, became larger and larger until, in
1924, it was 92% of the total? This necessitated setting
up an organization for the developing and merchandising
of the newly popularized apparatus.

*The six months ended June 30, 1925, show a total income of $19,814,380,
of which 15 million was earned during the first quarter. A deficit of $391,-
ooo resulted in the second quarter. The second and third quarters are ad-
versely affected by the seasonal nature of radio, while the last quarter is as a
rule the most prosperous.

*Many of the sales were, of course, made to foreign countries and com-
panies to establish their ends of transoceanic communication circuits.
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THE RADIO INDUSTRY OF TODAY

Nature of radio service. Lack of authentic early figures. Radio communi-
cation after 1913. Broadcasting activity in the United States. Increased
earnings of Marconi companies. Effect of telephonic broadcasting. Com-
ponent parts of 1923 production. Production in 1924. Comparison of radio
with other industries. Occupations in radio. Telegraph operating. Broad-
casting station operating. Radio engineering. Manufacturing and selling.
Increasing number of operators licensed.

THE radio renders a service of communication, the various
types of which may be classified as follows:

broadcasting
Telegraphy {
point-to-point
Radio
broadcasting
Telephony

point-to-point

It will be noted that radio communication can be grouped
in two ways: (1) when voice and sound waves of various
kinds are transformed into electromagnetic waves, carried
through the ether, and reconverted into sound waves, it is
called felephony, (2) when a message is transformed by
hand or machine into a system of dots and dashes, carried
through the ether, and by means of the proper rectifying
agency, reconverted into dots and dashes to be read by
machine or by ear, it is called telegraphy.

Both telephony and telegraphy may be of two general
types. Messages, reports, dots and dashes, the voice, may
be addressed to no one in particular so that any one who
has the necessary apparatus, skill, ambition, and interest
may hear. The transmitting station does not call any def-
inite station or person; neither does the receiver acknowl-

66
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edge the receipt of the message. This is broadcasting. Then
we have the system of point-to-point communication wherein
the sending operator calls a certain receiving station, which
must answer with the “go ahead” signal before the message
will be sent. Such messages are always addressed. Even
here there may be eavesdroppers, but in most countries the
contents of the radiograms may not be divulged to or by any
unauthorized person under heavy penalty. There are also
methods making for a limited secrecy, such as the use of
the code, high wave lengths, unusual rapidity of sending,
and the beam system.

There are thus four kinds of radio communication. When
using the term “radio,” people ordinarily think in terms of
telephonic broadcasting. But telephonic broadcasting,
significant as it may seem to the average man, is slightly,
if at all, more important than point-to-point telegraphy.
The Radio Corporation ef America, which has a monopoly
of the American end of private commercial transoceanic
point-to-point telegraphy, handles about 30% of the mes-
sages crossing the Atlantic and 50% of those crossing the
Pacific. Practically all stations, except those licensed only
to broadcast, do a large amount of their business through
point-to-point telegraphy. Telegraphic broadcasting has
been common for more than a score of years, especially for
the sending of time and weather signals, news items, and
orders to ships at sea. Point-to-point telephony has been
used, but is not considered practicable or desirable, except
for communication to isolated points or to ships at sea,
because, on account of the congestion of the ether, the land
lines should handle all such conversation. Experience has
taught that for point-to-point communication the system of
dots and dashes is the best; whereas for broadcasting,
telephony is the most adaptable.

To furnish the apparatus for the carrying on of these
four distinct types of service, there has been a rapid growth
in radio manufacturing. It may be logical, therefore, to
discuss the growth and extent of the radio industry under
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the two general aspects of communication and production of
equipment. When present-day statistics of manufactures
and sales of radio are given, they include by necessity both
the equipment used for point-to-point communication and
broadcasting. It is impossible to know beforehand for
which of these purposes a piece of antenna wire, a battery,
or other radio apparatus is to be used.

LACK OF AUTHENTIC EARLY FIGURES

Though figures are available as to the number of radio
stations prior to 1913, they are regarded as inaccurate, for
the reason that most of the nations of the world did not
then require a license or permit of the operators even of
transmitting sets. In the year 19o4 Great Britain passed
her first act for the regulation of wireless telegraphy, which
provided that “a person shall not establish any wireless
telegraph station, or install or work any apparatus for wire-
less telegraphy, in any place or on board any British ship
except under and in accordance with a license granted in
that behalf by the Postmaster-General.”* This law was,
as far as the writer knows, the pioneer in this field. But
Great Britain, the home of the Marconi Company, was nat-
urally the first to legislate upon this subject. Other nations
were not so prompt. Canada passed her original radio
regulation law in 1913, and the United States in 19122
It is true that the Radiotelegraph Conventions made an
effort to classify and to give governments certain regulatory
powers over stations, but not all nations had subscribed to
these covenants.

The United States Bureau of Navigation reported that
in the years 1906-1912, inclusive, the number of radio sta-
tions in the world was as follows:?

4 Edw. 5. ch. 24.
A preliminary act had been passed in 1910.

*Compiled from annual List of Radio Stations, issued by Bureau of
Navigation.
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Year Number Year Number
1006. . . iiiivnnnn . 627 Qo Lo I 1,480
 {oToL, SR 00000Ga 784 19I0....... 0000000G 1,979
1908. ... ..e.... ...1,016 I0I2. 0ot nencnnacnns 2,619

Lloyd’s Register reported in 1911 that there were 1,013
vessels equipped with radio throughout the world.*

DATA ON RADIO COMMUNICATION AFTER IQI3

From the year 1913 up to date we have relatively
authentic statistics. Table 7 indicates the number of wire-
less stations in the world from 1912 to 1924.

TABLE 7

CLASSIFICATION OF WIRELESS STATIONS*
(All Stations American Except Sixth Group)

T
Class 1012 1913| 1914 1015} 1916 xgx7' 1018 1919| 1020 | 1921 | 1922 | 1923 | 1024

Amateurs.. .| T |1,224{2,706/3.805/4.870 ¢ | T | 1 s,922m,80915,50416.57015.535
Special Land| 1 22| s3] 118 183 I 1 1 164} 383 s2s5{ 566{ 665

Land..... i 78l o1l 117| 120, 38 38 38 o4, 139} 185{ 236 280

mercial
Ship...... 367! 483 sss| s8s) 6o4| 836|1,478|2,312] 2,808 2,078 2,773] 2,723] 2,741
Gove rnment
Stations. .| T | 306 385] 421| 442 § § |1,849| 1.574| 1,385| 1,478| 1,299 1,249
Foreign
Stations. .| 1 | 302{3,8094,403/3,748/4,365(4.356(4.669] 6,842| 8,154/11,462/11,349(11,979
Broadcasting]
(U.S. only) 383 s73] s3s
Total ....... 367]2,412{7,779(9,449/9,976(5,239]5,872{8,868| : 7,404{23,848(32,300 33.316F33,oos

*Compiled from figures furnished by W. F. Downey, supervisor of radio, Bureau
of Navigation, Department of Commerce.
tNo record kept.
+War period, no amateur or special land stations.
§No listing during war period.

BROADCASTING ACTIVITY IN THE UNITED STATES

The first broadcasting licenses were issued by the United
States Department of Commerce in September, 1921, and
from that time the growth of broadcasting in the United
States has been rapid but spasmodic. Table 8 shows the

*Report of U. S. Commissioner of Navigation, 1911, p. 44.
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TABLE 8

BROADCASTING STATION ACTIVITY DURING EAcH MONTH—FROM
SEPTEMBER, 1921*

New
Year Stations | Deletions | Increase Decrease Total
1921
September. .. ..... 3 3 3
October. .......... I I 4
November......... I I 5
December......... 23 23 28
1922
January........... 8 8 36
February.......... 24 24 60
March............ 77 77 137
April............. 76 76 213
May.............. 97 97 310
June......... .. ... 72 72 382
July. ...l 76 76 458
August, . ......... 50 50 508
September........ 39 23 16 524
October........... 46 22 24 548
November......... 46 29 17 565
December......... 31 20 11 576
1923
January........... 28 34 6 570
February.......... 24 13 11 581
March............ 30 29 I 582
April............. 21 14 i 589
May.............. 27 25 2 591
June.............. 32 50 18 573
July. ... 19 25 6 567
August........... 7 11 4 563
September........ 15 16 1 562
October........... 22 14 8 §70
November......... 12 33 21 549
December......... 12 34 22 5§27
1924
January........... 27 20 7 534
February.......... 21 7 14 548
March............ 32 11 21 569
April. ............ 27 19 8 577
May.............. 23 11 12 589
June.............. 27 81 54 535
July........oool. 22 13 9 544
August........... 7 18 11 533

*Furnished by courtesy of W. E. Downey, supervisor of radio, Department of
Commerce, Bureau of Navigation.
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number of new stations, discontinuances, increase, decrease,
and total for every month from September, 1921, to August,
1924.

Several interesting points may be mentioned regarding
this table:

1. The number of casualties in the radio broadcasting
field has been great. The total of new stations established
and licensed up to August, 1924, was 1,105. The total of
discontinuances during the same period was 572. In other
words, a little more than one-half of the stations have
dropped out. Five hundred and thirty-three had survived
up to August.

2. The greatest mortality occurred in June, 1924. There
were several reasons for this. In the first place, the demands
of the music writers for royalties became most insistent at
about this time. Many stations, rather than pay the fee
of $500 or more demanded by the Society of Music Com-
posers, Authors, and Publishers, discontinued their opera-
tions. The demands of the American Telephone and Tele-
graph Company tended to have the same effect. In the
second place, the competition among stations was becoming
very severe and a considerable number of broadcasters were
beginning to ask themselves the question: Does broadcast-
ing pay? A large number dropped out on account of finan-
cial difficulty. In the third place, public interest in radio
waves decreases appreciably during the summer months.

3. The reader will note the consistent growth from Sep-
tember, 1921, until the high point in the number of sta-
tions was reached in May, 1923-—s5091. From that time
the number has been fairly steady, though in May, 1924,
it reached 589.

INCREASED EARNINGS OF MARCONI COMPANIES

The gross revenues of the British Marconi Company and
of the Marconi International Marine were, for the years
1915-1923, as shown in Table g.
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TaBLE ¢

Gross REVENUES oF BriTisH MARCONI COMPANY AND MARCONI
INTERNATIONAL MARINE, 1915-1923*

Year British Marconi Marconi Interrational Marine
1915 £581,125 £ 208,927
1916 485,995 270,230
1917 539,856 470,855
1918 765,700 563,444
1919 946,997 772,462
1920 563,314 933,723
1921 553,729 1,084,590
1922 556,289 1,104,135
1923 552,113 976,231

*Source, Moody’s Manual, and Reports of the companies.
tDoes not include the £590,000 damages for breach of 1912 contract by English
Government,

The earnings of the Marconi Wireless Telegraph Com-
pany, Limited, have been comparatively steady because of
the fact that it is largely a holding company. On the operat-
ing side this company is interested in wireless services from
Great Britain to most of the other points in the world. The
stations at the other end are controlled by subsidiary or
associated companies, or by the government. On the other
hand, the International Company 