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FORMERLY NAMED:

~ "NIKOLA

In 1888, a young immigrant stirred
the world of electrical engineering when he
presented a paper, “A New System. of
Alternate Current Motors and Trans-
formers,” before the American Institute
of Electrical Engineers (N, Y.). His dis~
covery of the rotating magnetic field and
its application to the generation, trans-
mission, and utilization of polyphase al-
ternating currents for power and light
brought electrification to the world. To-
day, the pulse of our society functions
by Tesla’s system and all high tension
towers bisecting the countrysides here
and abroad are lasting monuments to
Tesla’s genius. Not widely remembered,
however, are his contributions to the
establishment of early radio communi-
cations and broadcasting.

In 1889, the inventor commenced a
series of investigations into the pro-
perties of high-frequency alternating cur-
rents. Except for his earlier work in
low frequency ac and an occasional ven-
ture into incidental fields, high-
frequency researches were to remain
the dominant objective of his inventive
career. Tesla’s original work in high-
frequency was devoted to the develop-
ment of an efficient system of lighting.
Shortly thereafter, he inaugurated ex-
periments which were to place him on a
trail leading to communications.

One of the many varieties
of lamps originated by
Tesla. He observed,a
peculiar sensitivity of
brush charges to magnetic
and electro-static fields
and suggested it might be
useful in communications.,
As far as is known, Tesla
was the first to conceive
the idea of the vacuum
bulb as a detector., Un-
fortunately, he did not
pursue this vision,
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It is not clear what force motivated
Tesla in this direction. His intense in-
terest in communications was probably
initiated as a fesult of Heinrich Hertz’s
experimental work. Although Tesla was
among the earliest who foresaw the appli-
cation of electro-magnetic waves in point-
to-point communications, he continuously
contested the concept of wireless trans-
mission by hertzian waves. He attri-
buted communications between ground sta-
tions to earth conduction. Later, when
challenged to explain transmissions be-
tween ground stations and airplanes, the
inventor responded, ‘capacitor action.”
Tesla rarely wavered in this debate and
it is probable that his persistent inflexi-
bility retarded, if not prevented, proper
recognition for his contributions,

By 1890, he had constructed alternators
capable of producing 30kHz. In 1910,
the radio industry (then in its embryonic
stage) found undamped waves highly de-
sirable. The high-frequency alternator
then became a sophisticated piece of
communications apparatus, holding a
position of great significance in radio
transmissions until the advent of the high
power triode in 1922, Had Tesla, in his
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Nikola Tesla, father of high-frequency alternating cur-
rent electrical sciences, whose principles and devices
were later widely applied to wireless telegraphy. Al-

though Tesla’s patents laid the foundation for wireless
communications, he is little remembered for this con-
tributions.
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The American Phonograph Collecting
Society is publishing a Newsletter, which
is slanted for collectors of records and
and phonographs. Vol. 1, No. 2 contains
geveral interesting articles such as: "The
Proudfit Story in Miniaturae," "Edison Disc
Approximate Relsase Dates," and "Presidents
Message," which discribes am auction sale of
over 80 phonographs and about 100 radios.

01in G. Carver publishes a lenghty list
of records that he has priced for sals. His
address is P, O. Box 3603, Temple, TX. 76501.
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“Vintage ‘Radio |i
Re-live the pioneer
days of wireless and radio

in this new 240-page
book.

o Discover a new hobby.

X @ See’old-time ads and
pictures. TR

e Read about the rough- |f Lo s 7

and-tumble early days
of a new industry.

e See hundreds of photos and data on wireless and \
radio equipment.

e Own the only available collector’s handbook.
e You can’t lose; ten-day mongyback guarantee. §
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Vintage Radio, Box 2045, Palos Verdes Peninsula,
California 90274

Enclose check to VINTAGE RADIO for $3.95 per {
copy ($4.15 in California), Postpaid. A
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For former employees or as-
soclates of Dr. Lee DeForest a
group called the DeForest Pion-
eers has been formed. Writa:
Ken Richardson, secretary, 254
Vincent Ave, lynbrook, N. Y.
11563.

Interest in the early el-
aborate wireless recelvers has
really been growing. Many are
searching for the type of gear
pictured in the old aé on pagse 3.

The Antique Wireless Assoc-
iation will hold their annual ra-
dio conference at the Smithsonian
Institute at Washington D. C. on
September 22, 23 and 24 this year.
The program includes a sound
showing called An American In-
ventor, which is a historical
documentary about Edwin Howard
Armstrong's 4O years of radio in-
ventions. Also a receiver con-
test and a swap session is plann-
ed for the conference.

THE FIRST PRESIDENTIAL BROADCASTING

The late President Harding at the
microphone in St. Louis, June 21, 1923

FOR SALE OR TRADE:

Send SASE for 1ist of du-
plicate items in my An-
tique radio collection for
sale or trade. David T.
McKenzie, 1200 West Euclid,
Indianola, Iowa 50125.

FOR SALE: Radio Schema-
tics 1921-56 $1.00.

N. Batsch, 278 Suther-
land Dr., Toronto 352
Ont. Canada.

WANTED: Rider's Technical
Manual of Schematics, Vol.
1, also Atwater Kent
speakars. F. E. "Pat"
Patterson, P. 0. Box 21&3,
Longview, TX. 75601.

WANTED: John Rider Vol. 1
1933 edition. K. Parry
17557 Horace, Granada Hills,
Calif. 91344.

NEED Crosley Model 52
Schematic. R. A, Misak
5524 N, Major Ave.,
Chicago, Illinois 60630,

FOR SALE: Antique radios,
parts, books and magazines.
R. Matson, 388 Concord Road,
Bedford, Mass. 01730,

PHONOGRAPH WANTS: Ma-
roon GEM horn, top
carrage & mandrel for
_an Edison Balmoral,
perts for Regina Hexa-
phone, Duplex Phonograph
or parts. Ken Wood, 1731
E. Austin, Nacogodches
TX. 75961, Ph, 713-569-
8611.

FOR SALE: Grebe CR-5,
CR-8, AK Breadboards,
Zonith Super, Ete.

Send for free list.
Paul Giganti, 2429 San
Carlos Ave., San Carlos
CA. 94070.

WANTED to buy all types
of phonographs Edison,
Victor, Columbia, ete.
Algo we are interested

in one item or complete
collections. Please

send photo, description,
and price wanted first
letter to; G. W. MacKinnon,
453 Stando Avenue,
Charlotte, North Carolinsa
28206,

FOR SALE: 2 & 4 min-
ute Edison Phonograph
cylinders, $5.00 ea.
D. E. Cole, P. 0.°
Drawer 520, Channele
view, Tx 77530,

WANTED: comic books,
big 1little books,
pulps, any radio and
cereal giveaways,
rings dealing with
radio shows. Rogofsky,
Box HS1102, Flushing,
New York 11354.

PROFESSIONAL CW operators,
retired or active, com-
mercial, military, Gov't,
police, atc. invited to
Join Socioty of Wirgless
Pioneers, W/GAQ/6, Box 530
Santa Rosa, CA. 95402.

INTERESTED in buying or
trading for collections

of radios or parts. Ham
equipment available for
trade. Walt Jackson,
W52ZYA, 2929 N. Haskell,
Dallas TX. 75204 Day time
214 526-2023, 214 262-7855

evenings or weekends.

WANTED, advertising
and technical 1it-
erature on McMurdo
Silver and Scott radios
and associated itema,
J. W, F. Puett, 3008
Abston Dr., Mesquite,
Texas 75149.
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Tesla’s spark apparatus in a flame, one of many
varieties of spark devices he created. The prin-
ciple was later applied in experiments by other

pioneers.

Tesla spark apparatus with magnetic blowout,
one of many forms of spark discharge appara-
tus he created.

DEecemBER, 1915

RUHMKORFF COIL.
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SYSTEM’

Radio Signal
Receiving Apparatus
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Amateur
Wireless
Stations

WRITE FOR
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INDUCTION COIL.

Apparatus of
Scientific.Con-
struction for
the Reduction
of Static In-
terference.

High Resonance

Unapproached
Selectivity

and

Durability

The “Mignon
Bystem" Radio
Receiving OCabi-
nets RC2—RLO2

Ne. 845,576.
N. TESLA. Patented Mar. 20, 1900.

SYSTER OF TRANSHISSION OF ELECTRICAL ENERGY,
(Appitation Mat Begs. 8, 1897}

(Mo Medel.)

Special — RLCS
Special and RLC4 are not guaranteed
for the reception of continuous wave
signals, However, through the per-
sistent efforts of our untiring laboratory
staff, they have been decidedly im-
proved upon, with the gratifying result
of being able to hear the above signals
in our daily tests of apparatus before
shipment is made. These signals will
greatly improve by the shunting of a
fixed or variable condenser of suitable
capacity across the 'phone terminals.

We receive many gratifying letters
from our satisfled patrons verifying the
above statement.

wiTaESsks InvERTOR

&( w Aeon . Enliy )‘/Z;u
ATTORNEYS,

Teslas patent #645,576 for the transmission
of electrical energy. It included a four-tuned
Circuit system thus antedating Marconi’s
circuit upon which science of wireless
telegraphy was founded.

Mignon

Wireless Corporation

Specialists in

Radio Receiving Apparatus

R L C 3 Specia

Elmira, N.Y.

Tesla’s methods of high-frequency. The arrows point out the two
methods basic to wireless telegraphy later employed by leading

pioneers wuch as Marconi.



original experiments, pursued the de-
velopment of the high-frequency alternator
to wireless communications, his con-
ception of employing continuous waves,
and his design of apparatus for producing
them, would have preceded the radio in-
dustry by two decades. As a striking
example of the alternator’s importance in
radio, it ~was possession of the
Alexanderson alternator patents which
gave RCA a decided advantage in global
communications.

Tesla, again, aroused the attention of
the scientific world in 1891 when he
presented the first of a series of his-
toric lectures revealing discoveries from
experiments with high-frequency alter-
nating currents. (1) Among these was the
disclosure of a new kind of transformer.
Better known then as a ‘Tesla” coil,
this device later became the heart of all
significant communications systems as the
all-important oscillation transformer.
Consequently, Tesla, in his early ex-
periments, stumbled upon another im-
portant facet to communications—in-
ductively coupled-tuned circuits. Time has
not dimmed their importance.

One can gain an insight into the in-
ventor’'s  experimental wisdom and
prophetic vision in the reading of his 1892
lecture before the Institution of Electrical
Engineers of London. Referring toa sensi-
tive brush discharge in one of his vacuum
tubes, Tesla describes its sensitivity to
magnetic and electrostatic influences and
states, “I think that it may find practi-
cal application in (wireless) telegraphy.
With such a brush, it would be possible
to send dispatches across the Atlantic,
for instance, with any speed. . . (2)
Although the Edison effect phenomenon
in incandescent vacuum bulbs, later to
become the basis for the radio tube, was
well known, I know of no reference prior
to Tesla’s suggestion that the vacuum
tube be utilized as a component in com-
munications. Historians, it seems, have
missed the import of Tesla’s declaration
for 1 have read no publication which
credits Tesla with the conception of using
a vacuum tube as a detector.

The present-day state of technology may
serve to blind us from sensing the im-
pact of Tesla’s predictions. After all,
the ease with which we can communicate
with the moon astronauts (Tesla was one
of the earliest, if not the first, to predict
interplanetary communications) tends to
portray those early pioneers in com-
munications as a bunch of tinkerers.
But at that time, they were crossing a
frontier beyond which no one had leaped
and the other side appeared quite hazy.
Leading figures in the scientific world
publicly conceded the impossibility of
traversing the Atlantic’s prohibiting span
with an electromagnetic wave. To Tesla,
the earth’s magnitude was of little signi-
ficance. “I would say a few words on a
subject which constantly fills my thoughts
and which concerns the welfare of all.
1 mean the transmission of intelligible
signals or perhaps even power to any
distance without the use of wires. . .
We need not be frightened by the idea
of distance. To the weary wanderer
counting the mileposts, the earth may
appear very large; but to the happiest of
all men, the astronomer, who gazes at
the heavens, and by their standards judge
the magnitude of our globe, it appears
very small. . .And so I think it must
seem to the electrician. . .it certainly
is possible. . .to produce some electrical
disturbance sufficiently powerful to be
perceptible by suitable instruments at any
point of the earth’s surface.”’ (3)

In his final lecture of the “trio-series"’’,
Tesla suggested a system of radio com-
munications employing synchronized
aerial-ground elements at the transmitting
and receiving station.(4) In view of this
disclosure, it would seem that he was the
first to conceive the idea of using trans-
mitting and receiving antennaetunedtothe
same frequency. Therefore, by 1893, some
four years before contemporaries had
made equally significant contributions to
the art, it appeared that Tesla possessed
both the technology and ambition necessary
for bringing radio communications to its
fruition, What, then, barred him from
achieveing the honor?

On March 13, 1895, the entire con-
tents of his inventive career, as well
as records, documents, and a world’s fair
exhibit were lost when a fire destroyed
his New York City laboratory. Incredible
as it may seem, in less than two years
following this tragedy, Tesla had carried
out investigations in the field of x-ray,
studies of the dynamics of mechanical
vibrations, the invention of electro-
mechanical isosynchronous alternating
current generators, as well as ex-
periments with radio-controlled devices.
One of his most important contributions
of this period was a patent containing
the fundamental principle upon which the
“four-tuned-circuit’’ system of radio
transmission was to be founded. (5) Pro-
fessor Adolph Slaby, German’s leading
authority in early communications,
demonstrated an enthusiastic appreciation
for Tesla’s work. In declaring Tesla as
the “Father of Wireless,”” he wrote,
] have been engaged for some time in
investigations in telegraphy without wires,

which you have first announced in your
‘Inventions,’” It will interest you as the
father of this telegraphy. . . (6

Restricted by the limits of his New
York laboratory, Tesla left for Colorado
Springs in 1899 to initiate experiments
on a large scale. Communications was to
be but one phase of his project. Ahother
was the transmission of electricity with-
out the use of power lines. He was of
the conviction that resonant efforts of
large magnitude would enable him to
utilize the earth as a conductor. ““Not
only was it practicable to send telegraphic
messages to any distance without wires,”
stated Tesla, ¢. . .but also to impress
upon the entire globe the faint modu-
lations of the human voice, far more
still, to transmit power, in unlimited
amounts to any terrestrial distance and
almost without loss.”* (7)

There, on the plains below Pike’s Peak,
he constructed a large barn-like labora-
tory containing an array of apparatus
reminiscent of a Jules Verne fantasy.
The concrete achievements of the Colo-
rado adventure remain obscure. Except
for a lecture, some scattered notes, and
a few ambiguous articles, he never fully
disclosed the -outcome of the experiment.
He announced the discovery of standing
waves induced in the earth’s static charge
by nature’s lightening and was able to
duplicate them by bringing about an
immense resonant action. In an experi-
ment which has not since been equaled,
Tesla produced an absolute potential of
18 million volts and antenna currents
of 1,110 amperes.

Tesla demonstrated the vision of a
true prophet when he suggested the em-
ployment of standing waves as a means
for detecting the position and movement
of distant objects. ‘. . .by their use. ..
we may determine the relative position
or course of a moving object such as a
vessel at sea. . .“(8) Once again, Tesla
chose not to pursue a promising vision
but left to others the development of
radar,

Tesla returned to New York in 1900
and began construction of a transmitting
plant on Long Island. Residents of early
Shoreham can recall the gigantic tower
situated on a tract of land known as
Wardenclyffe. The station was to be but
one of a series of components making
up Tesla’s ‘““World System’ of broad-
casting. In addition to the distribution
of news, music, and humanity services
provided by today’s communications
media, the inventor promised a number
of startling benefits. It was to establish
a universal system of telephone, tele-
graph, and stock ticker services; a pre-
cision clock system whereby all the
world’s timepieces would be accurately
synchronized from a master station, a
safe system of navigation enabling con-
trol of direction without the need of
compasses and an ability to determine
the exact location, hour, and speed at a
moment’s notice. In addition, it was to
provide a world system of private tele-
phone communications between parties,
regardless of distance, with an incredible
device small enough to be carried on
one’s pocket.

The Long Island plant was never com-
pleted. The cost of the project exceeded
the inventor’s available funds and credi-
tors refused further investments when
rumors circulated debasing the scheme as
a fairy tale.

In an objective which no other person
had then dreamed possible, Tesla had
visualized, and nearly created, broad-
casting some twenty years preceding its
eventuality. Edwin H. Armstrong, radio
pioneer and inventor of FM, paid great
tribute to Tesla’s prophetic vision of
broadcasting when he stated, *. . . .
the instrumentalities for practicing broad-
casting were not then in existence. Tesla
was classed as a visionary and his pro-
phecy was forgotten. What harsher terms
might, with justice, be applied to many
of us who helped produce the instrumen=-
talities with which broadcasting was even-
tually accomplished. We applied them to
point-to-point  communications, failing
completely to realize the significance of
Tesla’s words.” (9)

In addition to the major goals mentioned
herein, Tesla made an infinite variety
of contributions to communications that
remain generally unheralded. The most
striking example is a patent describing an
invention for controlling moving objects
by radic waves. (10) With this invention,
Tesla singularly ushered in the age of
radio-guidance systems. ‘‘We shall be
able, . .to send a projectile at a much
greater distance; it will not be limited
in any way, weight, or amount of explosive
charge; we shall be able to submerge
it at command, to arrest it in its flight
and call it back, and to send it out again
and explode it at will; and more than this,
it will never make a miss. . .”’(11)
A vital part of Tesla’s system of radio-
control was a patent which provided for
multi-channel non-interferable radio
transmission. (12) This, and his “four-
tuned’’ circuit patent are, perhaps, the
two most significant contributions forming
the foundation for the radio art.

The science world did not stand idly
by while Tesla spewed forth his pro-

phecies and visions., It considered his
guided-missle theories incredible and was
quick make its viewpoints known, Although
spectacular demonstrations of his radio-
controlled devices were presented in a
week-long display in New York City, and
later, in Chicago, colleagues refused to
concede the possibility of Tesla’s missle.
Said one reporter, ‘“We have recently been
informed by the public press in flamboyant
rhetoric that Nikola Tesla has devised
a boat which is destined to revolutionize
warfare. Mr, Tesla’s improvement has
been introduced to the world with some of
the most extravagant rhapsodies that ever
threw discreit upon an untried inventor.

“It could strike, we are told, a vessel
that lay in Southampton, England, while
the operator was snugly ensconced in the
forts at Sandy Hook. What possible good
can be done either to the inventor him-
self or to the great cause of science. . .
by confusing the minds of the public by
such unscientific exaggerations as we
have quoted above?'’ (13)

Others were even less optimistic,
“‘When we are expectedtoaccept in silence
such an utterance as quoted above. . .we
refuse point blank, and we are willing
to face the consequences.’”” (14)

This form of opposition did not deter
Tesla from expanding on his vision for,
to him, this was but the beginning, In a
gesture typical of his unlimited imagina-
tive powers, he proposed radio-controlled
robots capable of thinking for themselves.
He coined them AUTOMATONS, ¢, . .it
will be able to follow a course laid out
or to obey orders given far in advance;
it will be capable of distinguishing be-
tween what it ought and what it ought
not to do. . .”’(15) Tesla’s utterances
raised more tharr the eyebrow of the
scientific world. Resulting protests sur-
passed the discontent of indignation. The
significance of Tesla’s words, however,
becomes more apparant when we con-
sider today's vast arsenal of guided
missles and self-thinking machines, The
fact that we can send a missle, manned
or unmanned, to the moon, that it will
know where it ought to land or ought
not to land, that it will return to earth
on a pin point landing, all without human
interference, is evidence of performance
exactly as Tesla predicted.

Among his incidental contributions to
radio .communications was the Tesla
«sticker’’, a device for making continuous
waves audible. This apparatus was a vital
part of the Paulsen Arc stations until the
heterodyne beat-note system was intro-
duced to radio engineering. Several forms
of Tesla’s high-frequency spark apparatus
were utilized by early transmitting sta-
tions for many years. His radio patents
advanced the quarter-wave principle as
well as antennas in the form of a loop.
And it was Tesla who pointed out the
importance of oil as an insulating medium
in high voltage equipment and who sug-
gested the use of insulated stranded wire,
later called Litzendraht, in high-fre-
quency circuits.

Considering all that has been mentioned
in the foregoing, why then is the name
Nikola Tesla not listed amongthe ournals
of radio engineering history? Several ex-
planations are possible. For one, Tesla
was a complex personality. Hampered by
a grand gesture personality and driven
by an extra-ordinary ingenuity, his talents
remained eternally subservient to a
passionate and inexorable urge for
crossing frontiers while leaving for others
the benefits of commercial development.
Secondly, Tesla was forever being di-
verted off on tangents away from the path
of his ma or goals, delaying, if not pre-
venting, final achievements of his original
destinations,

In addition, Tesla’s extremes of in-
dividuality may have been his greatest
failing. Without detracting from their
brilliant work, it is known that the many
successes of men such as Edison re-
sulted from an ability to attract the ds-
sistance of highly capable associates.
Tesla, however, was unable by tempera-
ment to avail himself of this advantage.
Lee De Forest, an inventor whose contri-
butions are well established in the glorious
history of radio, pleaded to be taken in
as a Tesla assistant. Undoubtedly, other
talented personalities would have been
more than happy to oin the Tesla camp.
Unfortunately, Tesla was a born “loner”
who stood aloof and out of reach of those
with whom he mingled.

On December 12, 1901, while Tesla
was constructing his 300,000-watt Long
Island broadcasting station, Guglielmo
Marconi, with but a fraction of that power,
scooped the scientific world by sending
three dots across the Atlantic from Eng-
land to Newfoundland. The scientific
society hailed Marconi. Tesla sent a con-
gratulatory note but it was quite evident
that he had been struck a blow by Mar-
coni’s feat. A crushing defeat, and per-
haps the most important deterrent, to
Tesla’s bid for radio immortality came
about in 1915 when he battled Marconi
over the fundamental issues upon which
early radio had become established, The
courts ruled against Tesla, a judgement
which was to provide Marconi the means
for instituting unmittigated assertions for
the invention of wireless.

Be all that as it may, Tesla’s part
in the evolution of communications was
not to be denied completely. In 1943
(the year of Tesla’s death), long after the
radio empire had been well established,
the U. S. Supreme Court declared the
Marconi “‘four-tuned-circuit’ patent (his
most important contribution) invalid due
to prior disclosure by Tesla. (16)

In suifmauon, we Tind 1h NikKola Tesla
a personality possessing an experimental
acuity and prophetic vision equaled by
no more than a handful of colleagues and
surpassed by none. In an evaluation of
the inventor’s contribitions to radio en-
gineering, L. P. Wheeler credits Tesla
with the independent discovery of the
principle of inductive coupling between
the driving and working circuits, the im-
portance of tuning both circuits (oscil-
lation transformer), and the employment
of the open secondary circuit, He des-
cribes Tesla as *, .an immensely
energetic personality possessing great
skill in ac techniques and great in-
genuity in their utilization. . .his earlier
accomplishments, . .together with the in-
spiration given to many through his public
lectures, would seem to justify a place
in the history of radio engineering not
so very far below that due to his ac-
complishment in the field of low-fre-
quency alternating currents. (17)
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