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Who invented “radio”e

Marconi

OR

Tesla

» When you hear terms like the

Marconi Company, Marconi
Radio, Marconi Men, Marconi
Awards, or even consult some
older textbooks, you might
conclude that Marconi was the
original radio pioneer. The
story of who invented radio is
one of melodramatic ups and
downs, and a controversy that
took over 40 years and the U.S.
Supreme Court to resolve.




Who was
Marconi¢

Marconi's Birthplace in Villa
Griffone, Bologna with his
tomb in the foreground

He was an inventor and engineer born to nobility in 1874, in
Italy, with an affluent ltalian father and Irish mother whose

family was of Jameson Whiskey Distillery fame. ]

Marconi studied the work of Heinrich Heriz (radio waves) and
as a youth, was successful in generating a signal that travelled
for about a mile on his estate.

Lacking any real support from Italy for his discoveries, he
moved at the age of 22 to England with his mother, and there
he secured investors and wealthy backers including the British
Post Office?. (His first and second wives were also descended
from aristocracy, which helped him establish numerous
connections throughout life).?

About a year later, he applied for his first British patent after
sending a signal for 12 miles, and the next year he set up a
wireless station that gave Queen Victoria the ability to send a
message to her son aboard the royal yacht.



>

He was a scientist and inventor of Serbian descent born in
1856 who immigrated to the U.S. in 1884, arriving in New
York with 4 cents in his pocket. 5

He worked for Thomas Edison until Edison refused to give
him a promised $50,000 bonus, saying he had been joking.
Then Tesla’s subsequent invention of AC current deepened
their rift ; Tesla quit and went to work with George
Westinghouse.

Westinghouse was very optimistic about AC Power, and
Tesla by then had filed 40 patents.é Royalties from them
could have brought Tesla a small fortune and possibly
made him one of the richest men in the world 7 until...

An economic downturn threatened to bankrupt
Westinghouse’s company if he had to pay for Tesla’s
patents and their royailties so...

Tesla voluntarily assigned them all to Westinghouse in the

-~ hope he could continue to develop hisideasifthe

company stayed afloat.?




What happened
thene

» With little money for research and
discovery, Tesla quietly focused on a new
interest called ‘wireless’ which was for all
intents and purposes, ‘radio’. ?

» In 1893 in St. Louis, he presented the first
ever public lecture and demonstration of
radio communication,” predicted wireless
communication, and employed apparatus
with all the elements of spark and
continuous wave that were incorporated
into radio”.!°

» In early 1895 he was ready to transmit a
signal for 50 miles to West Point, New York
but.... a fire destroyed his lab and all his
work!1!
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Tesla didn't give up!

In 1900 on March 20th,

Tesla received the first

US radio patent which
he submitted in
September 1899.

a
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received a second
patent that he applied
forin February that
same year.'?

» U.S. Patent 645,576: System of
Transmission of Electrical Energy

» U.S. Patent 649,621 Apparatus for
Transmission of Electrical Energy




ave a quick look at Tesla’s U.S. Patent 645,57 6:

No. 645,576,
YESLA. Patented Mar. 20, 1900.

SYSTEM OF TRANSMISSION OF ELECTRICAL ENERGY.
(appiicasion. 2007 °
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UNITED STATES

NIKOLA TESLA, OF

ParTeENnT OFFICE.

NEW YORK, N. Y.

SYSTEM OF TRANSMISSION OF ELECTRICAL ENERGY.

SPECIFICATION forming part of Letters Patent No. 845,676, dated March 20, 1800,
Application filed Beptember 2, 1807, Sorial No. 650,248, Ho modaly

To eall weleome §8 oy eoncerm

Beit known that I, NikoLa TESLA, nculxpn
of the United States, residing at New Y ork, in
the county and State of New ¥ orlk, have in-
vented certain new and usefal Tmpr ‘ovements
in Bystems of I'ransmnission of Electrical En-
ergy, of which the following is a specification,
reference being had to the drawing accom-
p‘ll’l}' ng and l'mmm-' m part of the same.

S been well known heretofore that by
nnref_',lng the air inclosad in A vessel its in-
snlating properties are impnaired to such an
extent that it becomes what may be consid-
ered as a true condoetor, althonzh one of ad-
mittedly very high resistance. The practical
information in this reg: has been derived
from observations necessarily limited in their
secope Ly the character of the apparatus or
means heretofore known amd the quality of
the elestrical effocts producible thercby.
Thus it has been shown Ly ¥ linm Crookes
in his elassiceal researches, which have so far
served as the ebiief sonrce of knowledge of
this snbject, that all gases hehave ansexcellent
insulators until rarclicd toa point eorrespond-
ingtoa bavemetrie pressure of aboat seventy -
five millimeters, and even at this very low
pressure the discharge of a high-tension in-
duction-coil passes Ehmiir"h onl_v a part of the
attenuated gas in the form of a luminous
thread or arc, a still further and considerable
diminution of the pressure Deing reguired to
render the entire mass of the gas inclosed in
a vessel conducting. While this is troe in
every particular so long as electromotive or
current impulses such as arc obtainable with
ardinary, forms of apparatus are employed, I
have found that neither the geéneral behavior
of the gases nor the known relations between
electrical conductivity and barometric pres-
sure are in conformity with these observa-
tions when impulses arc used such as are pro-
ducible by methods and apparatus devised
by me and which have peculiar and hitherto
unobserved properties and are of effective
electromotive forces, measuring many hun-
drad thonsands or millions of volts. Through
the continnous perfection of these methods
and apparatus and the investigation of the
actions of these current immnpulses I have beon
led to the discovery of ecertain highly-impor-
tant and nseful facts which have hitherto been

unknown. Amongtheseand bearing divectly
upon the subject of my present appheﬂsmlcl:
are the following: First, that almospherie or
other gases, even undernm mal pressare, when
they are known to behave as perfect insulda-
tors, are in a large measure deprived of the

dielectrie properties by being subjected to the
inflience of electromotive impulses of the
eharacter and magnitude T have referred to
and assome condacting and other quahbiee
which have bean so far observed only in gases
zreatly attennated or heated to a high tem-
perature, and, second, that the condactivity
imparted to the air or gases increases very
rapidly both with the augmentation of theap-
plied electrical pressure +and with the degree
of rarefaction, thelaw in thislatter respect be-
ing, however, guite different from that hereto-
fore established. Inillustrationof these facts
a few observations, which I have made with
apparatus devised for the purposes here con-
templated, may be gited. Iorexampla, acon-

_duetor or terminal, to which impulses sach as

those hore considered are supplied, but which
iz otherwise insulated in space and is remote
from any condneting-bodies, is surrounded
by a luminons flame-lilte brush or discharge
often covering many handreds or even as
much as several thousands of sguara feot of
surface, this striking phenomenon clearly at-
testing the high degree of conductivity which
the atmasphers atlains under the influence
of the immence electrical siresses to which it
is snbjected. This influence Is, however, not
confined to that portion of the atmosphere
which is discernible by the eye as lnminons
and which, as has been the case in some in-
stances actually observed, may fill the space
within a spherical or eylindrical envelop of
a diameter of sixiy feet or more, bat reaches
out to far remote regions, the insulating guali-
ties of the air being, as I have ascartained

still_sensibly impaired at a distance many
hundred times that through which the lu-
minouas discharge projeects from the terminal
and in all pro ty much farther. The dis-
tance extends wi the increase of the elec-
tromotive foree of the impualses, with the dimi-
nution of the density of the atmos) here, with
the elevation of the active terminal above the
ground, and also, apparently, in aslight meas-
nre, with the degree of moeisture contained in




And what was Marconi up to¢

» Marconi fook out his first British wireless
telegraphy patent in 1896 with a 2-circuit
system.

» In 1897 he formed the (British) Marconi
Wireless Telegraph Company (later called
the Marconi Company) and by 1900 it was
a roaring success, with the stock rising from
$3 to $22 a share 3. Marconi was hailed as

a handsome international nobleman with

<t — u connections to aristocracy, and prominent
. ; I o included Edi
and Andrew Carnegie- 14

» On November 10,1900 he also pursued a
U.S. radio patent application! 15




Tension began to build....

» The U.S. Patent Office took 3 years to rule on Marconi’s patent
application, since Tesla’s had already been applied for and issued
earlier. The U.S. Patent Examiner also dismissively said the following
about Marconi’s patent application, in rejecting it on October 15"
in 1903:

» “Many of the claims are not patentable over Tesla patent numbers
645,576 and 649,621, of record, the amendment to overcome said
references as well as Marconi’s pretended ignorance of the nature

of a “Tesla oscillator” being little short of absurd. Ever since Tesla’s

before the American Institute of Electrical Engineers in 1891...the
term “Tesla oscillator” had become a household word...” 16




The tide turned on Tesla...

» Forreasons unknown, but with plenty of

speculation about politics and pressure, 7
the U.S, Patent Office reversed its 1903
decision and awarded Marconi the radio
patent a few months later, in 1904!

Interestingly, and several years before that
occurred, Marconi had already
established a U.S. subsidiary of the original
British Telegraph and Wireless Company
commonly called American Marconi.

One of the consulting engineers on it was
none other than Tesla’s former nemesis,
Edison...18




Things were brewing in Europe...

» Inoraround 1903, Germany was becoming
concerned with all the competition coming
from the British and American Marconi
companies.

» To better consolidate their assets and efforts,
Germany encouraged the amalgamation of
various German wireless telegraph outfits into
a single company, commonly known as
Telefunken. 1%

» Telefunken Germany spun off their own U.S .-
based subsidiary to directly challenge
American Marconi in Americo’s own chk
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Company.
» Nikola Tesla was one of their consultants! 20




World War 1 came....

When the war broke out, the
British cut all the undersea
telegraph cables from
Germany. However, there was a
great concern about the
German subsidiary in the U.S.,
namely the Atlantic

The British Marconi parent company
engineered a strategic lawsuit in
1914 by asking American Marconi to
sue the Atlantic Communication
Company for patent infringement to
try to cripple this security threat. 22

Nikola Tesla, with evidence of his two U.S.
patents from 1900, was a strong key
witness against American Marconi, and
American Marconi asked for a
postponement in 1915, ostensibly

Ll L
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Communication Company,
could be a national security
threat since they could sfill

communicate with Germany.?!

because of the war requiring Guglielmo
Marconi's attention back in Italy. 23




Tesla had enoughl!

We can probably surmise that Tesla was upset when the U.S.
Patent Office reversed its earlier decision and awarded
Marconi patent rights in 1904.

He was probably further unhappy when Marconi was
awarded the Nobel prize in 1909.

It was perhaps that much more infuriating when Marconi
admitted in his Nobel Prize acceptance speech that he
didn’t really understand how his invention worked!?*

Marconi continued amassing various accolades and the
telegraph distress call placed by the sinking Titanic ship
(1912) that brought about the rescue of 700 passengers, was
perceived as another Marconi triumph. 25

With the postponement of the lawsuit against the Atflantic

Communication Company, and the Nobel Prize insult, Tesla
decided in 19215 it was time to personally sue Marconi for
patent infingement over the 1904 patent ruling. %




An important note of
explanation...

A Flurry of Interwoven Lawsuits:

The term “Tesla vs. Marconi” has
become a popular way to

describe the 4-decade long 1. The1914 lawsuit between American Marconi
saga that unfolded, prior to the and Atlantic Communications over patent

courts definitively deciding infringement

whether Tesla or Marconi was ' ! :
the first radio pioneer. However, 2. Teslo’s 1915 per_sonol lawsuit against Marconi for
apart from his personal lawsuit losing the patent in 1904

against Marconi in 1915, the 3.The 1916 Marconi Wireless Telegraph Co. of

great majority of the litigation

America suing the U.S. government for damages
rom using its wireless equipment in WWT

and wasn’t about who was ‘the
first’.27




Powerful and complicated forces were at play...

The U.S. Government Took Control of
the Radio Business

» After WW1 ended, the U.S.
government didn’t want to
relinquish their war-time control of
radio, nor return the American
Marconi subsidiary to the British,
citing new security issues. They
pressed for U.S. ownership and
eventually General Electric
purchased the Marconi assets

A Much Profracted American
Marconi Company Lawsuit

» Although American Marconi sued

the U.S. government (1916) in
Claims Court for unlawfully using or
buying its equipment during WW1,
that lawsuit was more about
whether the Company could
collect royalties for later
Improvements to wireless
communications used by the U.S.
government. They kept up the

and paved the way for theirnew
subsidiary to be called the Radio
Corporation of America, or more
famously, RCA. 28

claim against the government
even after they sold most of their
assets to General Electric.?




By all accounts, the complicated
lawsuit between American Marconi
and the government didn’f look like it
would be resolved quickly, and as for
Tesla’s personal lawsuit against
Marconi for the 1904 patent decision
reversal, he resigned himself to “radio
silence” 3 when he realized he was
going up against a very large
monopoly with very deep pockets,
and he ran out of funds ... so he had
to drop his personal lawsuit against
Marconi.




One of the top ten and biggest
patent disputes, turned out to be the
1916 lawsvuit involving radio, in
which the Court of Claims
subsequently ruled in 1935 that the
Marconi patents had not been
infringed . 3

>




It had taken 19 years....

Although the 1935 decision gave hope to
restore the original Tesla patent that
Marconi took from himin 1904, it gave hope
also going forward. However, “no patent is
truly safe”33 and "“patent law is fickle” 34 so
an additional 8 years of waiting ensued in
order to learnif the 1935 decision would
continue to be upheld, or if all that had
been added would again be lost.




It wasn't until June of 1943 that the U.S. Supreme
Court upheld the 1935 decision on appeal. It was
rendered some 6 months after Tesla's death.
Marconi didn't live to learn the ultimate outcome
either, as he died in 1937.

The Supreme Court decision confirmed Tesla’s two
patents that were granted in 1900, pointing to the
Tesla lecture/ demonstration in St. Louis in 1893 as
a critical indicator, and affirming that he was the
first fo demonstrate and patent the principles of

radio. °°




The Supreme Court made some additional rulings:

» Besides affirming the work and >
patents of Tesla, the Supreme
Court also affirmed the earlier
work of two other individuals,
John S. Stone (American
mathematician, physicist and
inventor), and Oliver Lodge, a
British physicist.

» The Court found that Lodge and

The Court also affirmed that
Marconi’s reputation “as the man
who first achieved successful radio
transmission rests on his original
patent ...which is not here in
question”. 37

It was not a unanimous ruling, with
5 judges being in the majority,
with 1 abstention and 3 dissents . 38

Stone developed other features
after Tesla's patents but before
Marconi’s. 36




“ “*Marconi's real contributions are more engineering and
commercial rather than theoretical. He took the basic ideas
and inventions of others and improved upon them and made
them practical business successes. Tesla was almost the
opposite. He created original ideas and proved them
mathematically and physically, patenting some and not others. ,,
Some of his best ideas like the AC Induction motor was a
commercial success which brought him fame but not riches.
Marconi, of course, was fabulously rich™ .

SUMMED UP VERY SUCCINCTLY BY LOUIS E. FRENZEL




Conclusion

. s,

» Teslawas undoubtedly a brilliant inventor and
scientist and his fame and fortune alternately rose
and fell dramatically over the course of his
lifetime.

_—
‘‘‘‘‘

» He arrived in the USA with little money, and it
seemed whatever financial advantage he
gained, he just as quickly lost through bad luck,
bad timing, bad financial outcomes, or betrayal
by people he trusted.

» Tesla above all else, was driven by his desire to
invent and discover, and as a result, far less
focused on protecting the rights to his work or

personally flaunting his own achievements, much
less making a profit from them, as the Tesla vs.
Marconi story shows.
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