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TO
LoUuisE

“If my slight Muse do please these curious days,
The pain be mine, but thine shall be the praise.”



One of the first of the immortals in the Italian Royal
Academy instituted by Mussolini in April, 1926, in the Far-
nesina Palace at Rome, is Guglielmo Marconi, inventor of
wireless, President of the Academy, and Italian plenipoten-
tiary of science and peace.

He has drawn “the most distant places and many for-
gotten lives into the orbit of civilization’’; annihilated space,
shriveled a planet and girdled its earthly sphere ere the
pulse beat twice!

To whom has been granted the almost superhuman power to
give wings to words, music and pictures that they may fly to the
uttermost parts of the earth bearing messages from and to the
heart of man, and whose name has already become a common
noun.



PREFACE

Booxks have long been one of the strongest allies of civili-
zation; so is communication. Both liberate ideas, spread
knowledge and knit human kinship. It is pleasing to me
that Mr. Dunlap, an editor possessing a wide background
of practical experience in radio, has authored this story of
Marconi wireless, recording the historic steps of science,
and the part that I have had the honor to play in it.

In revealing to the world the significance of wireless and
its influence on the lives of the people, I hope that this book
in English will further cement the friendship of Italy and
the Anglo-speaking nations, and that this story of wireless
will be an inspiration to youth in science. The achievements
of wireless illustrate the truth that where there is a will there
is a way. There are no limits in science; each advance
widens the sphere of exploration. It was that way in 1895;
it is that way now. Radio is a symbol of progress.

GUGLIELMO MARCONI.
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INTRODUCTION

SEVERAL meetings with Senatore Marconi inspired the
idea to write a “profile” of him—an impression of his per-
sonality. But the portraiture lengthened into a book. Face
to face he is radically different from the world’s general pic-
ture of him as a scientist. He is more English than Italian,
shy and mysterious, punctual but not easy to meet.

Marconi the man and Marconi the inventor are two indi-
viduals with the outstanding characteristic of simplicity
linking the two into one personality. Simplicity is the key-
note of his everyday life and of his scientific triumphs; it is
the secret of his wizardry. The simplicity of his mind pro-
tected him from complex technical ideas quite as Edison’s
deafness shut off noises and chatter which would have dis-
turbed him by contamination of clear thinking. Marconi’s
simplicity of thought enabled him to accomplish what skilled
mathematicians and theorists had failed to do because they
became entangled in deep technical approaches.

““Nothing is more simple than greatness; indeed, to be
simple is to be great,” observed Emerson. Marconi stands
with Edison in testifying to this truth.

Jotting down impressions of the man is comparatively
easy, but almost before the author realizes, wireless has
crept into the fabric of the personal story; Marconi and
wireless are synonymous and inseparable. One cannot be
told without the other. His life is a chapter in the history
of civilization. What he has achieved—what he has said—
all interwoven with his inspiring personality and the genius
of his soul, make an impressive, almost incredible, story of
accomplishment within the span of a lifetime.

x1



xil INTRODUCTION

Marconi sowed electric sparks to the winds. He ploughed
electrically beyond the frontiers of science in search of elu-
sive waves and reaped a wondrous system of lightning-like
communication. He discovered new truths.

The very simplicity of Marconi’s nature makes it pos-
sible for wireless to overshadow everything else in his life.
The man is dwarfed by his own scientific creation. The
human-interest yarns and lively anecdotes of his career have
vanished as shadows in the brilliant glare of the wireless
legend.

Even Marconi completely absorbed in wireless seems to
have forgotten interesting little happenings of his boyhood
and manhood. In all the records of his career, wireless pre-
dominates—always it is wireless, wireless, wireless! And
that may explain why those who have talked with him along
the march of life have generally overlooked the traditional
fables usually recorded about great men. Nine times out
of ten those who met him encountered him in hours of wire-
less triumphs and they naturally covered the big news of
the day which eclipsed the man who made it possible. Mar-
coni the inventor, of course, figured in the news but Mar-
coni the man modestly stepped aside.

The unfathomed, unlimited wireless teases him in the
sixties as it did in his teens to penetrate and to solve the
ever-present riddles of the infinite. So steeped is he in the
lore and craftsmanship of wireless—those who know him
are aware—its enchantment will follow him to the gates
of the Great Beyond. Indefatigable is the energy of this
dynamic Italian, never content to rest on his laurels. Within
sixty-three years he has crossed the Atlantic eighty-nine
times on voyages of scientific research and good will. Once
the ocean was his boldest challenger. It defied his magic.

Thoroughly familiar with the scientific aspects of wireless
the author has endeavored to present impartially, with
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thoroughness and befitting brevity, the significant facts as
he has seen and understood them; to interpret Marconi’s
role as revealed by a study of scientific and historical evi-
dence much of which has been related to the author by
veterans in wireless who have been with the inventor in
hours of disappointment and triumph.

This is the life story of Marconi; a story of ingenuity.
The emphasis is on the man’s work and on his personality;
on his life full of romance and historic interest quite as
human, even humanitarian, as it is scientific. This is the
story of Marconi as he came into the news. And once he
came into it he remained, for Marconi crowned by wireless,
is always news, generally front page. Today broadcasting
bespeaks his genius; television illustrates it.

O. E. D, Jr.
New York, 1937.
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I
THE BIRTH OF A WIZARD

GucGLIELMO MaArcon1 is an Italian who speaks English
as fluently as his wireless “talks” all the languages of man-
kind. He is the last survivor of a romantic age in science;
the last of the dramatic Edison era in which a man’s inven-
tion bore his name as did his child.

Marconi’s triumph lives with the radio; Morse’s with
the telegraph; Bell’s with the telephone. They pioneered
in the nineteenth century—in the Victorian era, when
rugged individualism was a potent force in science. There
may never be another genius to whom science will award
the sole honor of a great discovery and historically link his
name with the invention. Mass effort in the twentieth cen-
tury’s highly specialized era of mass production has put
an end to such single-handed achievements.

Invention is now developed, promoted, commercialized
and merchandized by specialists, but in Marconi’s day the
complete problem belonged to him who nurtured the idea.
His invention was the mere beginning; “selling” the idea
was the herculean task, testing every ounce of the inven-
tor’s stamina and courage. He stood alonel

Today the glory of discovery is divided. No one man
wears the crown. Invention is a laboratory product; a
complex mathematical offensive, no longer the evolution of
a simple idea born in the solitude of some visionary youth’s
attic workshop. Science now scatters and shares the inven-
tive laurels; it emblazons the name of no lone inventor.
The new instrument emerges from the perfectly equipped,

3



4 MARCONI: THE MAN AND HIS WIRELESS

highly financed realm of research in which the worker’s
identity is lost amid plans, formulas, slide-rules and
machines.

Already the forces of progress threaten to divorce Mar-
coni’s name from the ever-expanding invention, as is invari-
ably the case when the originator’s fame is dwarfed by the
perpetuity of his achievement. Once it was always ‘“Mar-
coni wireless”; he personified wireless, and wireless was
his life electrified. But when wireless gave way to the
word “radio,” and then radio to “broadcasting” and ‘“tele-
vision,” the name Marconi was spoken less. Time, it can
be seen, has a way of glorifying an invention, but the man
who invented it shrinks into the ages which year after year
dim the power of his name with the eventuality that he be-
comes almost a myth and his creation a commonplace thing.

Already the next generation may be heard inquiring who
invented radio; who invented television? Old-timers and
history books will tell them that Marconi discovered wire-
less, and from that as the root, the communication tree
spread its branches. Now it’s nobody’s radio; nobody’s
television, but it is Marconi wireless! Those who remember
the Titanic will never forget!

Guglielmo Marconi brought everlasting glory to Italy. He
was one of two Italians possessed of the idea of encircling
the earth; one with sails, the other with sound.

Three hundred and eighty-two years after Christopher
Columbus excited the imagination of the fifteenth century,
Marconi was born, destined to thrill the twentieth century
to the utmost as did the Genoese sailor before him. Columbus
voyaged in the age of silence. His was an adventure of
dangerous solitude on an ocean believed to be flat. From
Spain, scoffing mariners watched his sails drop over the
edge of the earth, gone forever, but like some phantom he
returned over a rounded sphere to tell the strange story
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of new lands over which he had unfurled the royal banner
of Spain. He lived unaware that he had stepped upon a new
continent. He died believing that he had sailed around the
world to Asia.

Now, across an invisible sea of “ether’” there lay hidden
an unexplored continent in science. He who discovered it
would find a short path to the Indies and to every city and
hamlet on the face of the globe. The scoffers said no; by
mathematics they attempted to show how the curvature of
the earth, the very thing that Columbus proved, would stop
such signals if ever hurled against the horizon by some
man-made machine. They argued the world would have to
be flat if such waves were to go far; they knew, however,
the earth was an inter-stellar ball.

Science called upon Italy for a genius.

Had not the gifted Roman, Strada, fascinatingly antici-
pated that from Italy would come wireless, when in 1617,
he published his “Prolusiones”? He envisaged two friends
corresponding by the aid of “a certain loadstone, which had
such virtue in it that if it touched several needles one began
to move, the other, though at never so great a distance,
moved at the same time and in the same manner.” Each
owner of such a needle-device was portrayed adjusting it
to a dial plate with the letters of the alphabet disposed
around its rim. When they wished to converse one of them
spelled the words, and they were reproduced at any distance
by the sympathetic needle of the other.

Significant prophecy!

In the ancient city of Bologna lived the dignified Giuseppe
Marconi, an able business man and gentleman of inde-
pendent means, known among his neighbors as “the lightest-
hearted and best-natured man in the town.” * His first wife
was of the Renoli family. She lived only long enough after

! Died, March 2%, 1904, Palazzo Albergati, Bologna (winter home).
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her marriage to bear a child—a son, Luigi. In later years as
a public servant he won the esteem of his native city in
various capacities, finally being elected councilman on the
strength of his personal charm and popularity among the
people. By trade he was “an expert agriculturist.”

Giuseppe Marconi’s second marriage in 1864 at Boulogne-
sur-Mer was with a blue-eyed, keen-witted Irish girl, Anna
Jameson, youngest daughter of Andrew Jameson of Daphne
Castle and Fairfield, Enniscorthy, County Wexford. The
Jamesons were well-known whiskey distillers of Dublin. On
the other side of her family she was related to the Scottish
family of Haig. Anna went to Bologna to study music at
the conservatory; she found love also.

Two children were the issue of this union: Alfonso, born
November 22, 1865," and Guglielmo, who nine years later
first saw the light of day on April 25, 1874, in the massive,
heavily shuttered Marescalchi Palace (now Orlandini Pal-
ace), Via Tre Novembre 5, near the center of Bologna and
not far from the city hall. Guglielmo was baptized a Catholic
in the Church of St. Peter at Bologna; his father was of the
Catholic faith, his mother of the Protestant.

“Che orecchi grandi ha!” (What big ears he has!) ex-
claimed an old servant of the house on seeing the little
stranger for the first time. And what historic sounds they
would hear when science tapped on their drums!

Time was all he needed. Here was an Italian born with
a secret; in that drowsy bambino’s dreams and in the solemn
silence of the ether, wireless was lost. The world in 1874,
plunging toward a century of greater speed and tumult, was
more concerned with current schemes in the minds of men.
What mattered another Italian baby born of an Irish
mother? That was not news. Here’s what the telegraph
clicked on that day for the presses to print:

? Died, April 24, 1936, heart attack in London.
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April 25, 1874—President Grant vetoed inflation. That
was the big story of the day in America. . . . Then more
dots and dashes, “the King of the Fijis formally ceded the
islands to England.” . . . In New York, “Very respectable
clergymen were discussing the temperance movement and
the nature of wine used at the feast of Cana.” . . . Over
in London Victoria was Queen; Mr. Gladstone made a
speech reviewing the budget; Disraeli spoke about war
rewards in the House of Commons. . . . In New York the
Italian opera ‘“Don Giovanni”’ was sung at the Academy;
Barnum’s New Roman Hippodrome was in full swing “lit
up with a galaxy of lights, a dazzling appearance.” . . . A
surveying expedition was examining the proposed route for
an inter-ocean canal across the Isthmus through the State
of Nicaragua. . . . Britain was building twenty-seven ves-
sels-of-war, the largest the Inflexible, 11,165 tons, and the
Fury, 10,950. . . . From Albany came the news that the
Senate passed the Brooklyn Bridge bill. . . . Sermons of
Henry Ward Beecher were published in New York. . . . In
Washington Congress appointed a committee to report on
the desirability of establishing a postal telegraph system in
the United States. . . . Opposition was rife in the forty-third
Congress against a proposed item of $2,000 to provide horses
and carriages for the Department of Justice; a Senator re-
called an old Spanish proverb, “Put a beggar on horseback
and he will ride to the devil.” . . . Two widely discussed
topics in the news were cremation as a great reform, and the
“invention’ of oleomargarine as a threat to butter.

Such was the world and its problems on the day Guglielmo
Marconi first cried, cooed and whimpered a bit.

Columns and columns of news, long stories about people
and things soon to wither in the news; not a single sentence
about that boy born at Bologna, Italy. Too many others
born the same day, and no way of telling if any one would
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leave more of a mark upon the world than greenbacks, rapid
transit or Gladstone oratory. Time gripped the answer in a
babe’s clenched fist, which only the years could open.

No soul in all Ttaly had the slightest inkling of what was
inscribed in the book of Life for this boy, else some fortune
teller might have hastened to read the stars. But, it was
just as well, for no one would have believed the tale could
the lad’s path have been charted from the cradle to the
grave. It would have been too unreal; too unlike anything
that had ever gone before in science. No one dreamed that
the germ of a great scientific truth was hidden in that tiny
head, back of those little blue eyes. Yet, Italian parents
might well envisage accolades of science for each cradled
son, for had not Italy presented Galileo, Galvani and Volta!

Who could have suspected that this babe “with no lan-
guage but a cry,” when grown to manhood would turn to
the Pope in Vatican City and dramatically exclaim, “Be
pleased, I pray you, let your voice be heard all over the
world!”

The canopy of the heavens, the very emptiness of space
far and beyond the spinning stars would be his laboratory as
some day he moved to unmask a new science.

The story of this youth who hitched wireless to Italy’s
star is not that of the poor boy who climbed by sheer grit
through misfortune and poverty. His life is no Horatio
Alger from ‘“rags to riches” yarn. It is the opposite;
evidence that the rich man’s son can strive and succeed.

Whether heredity or environment counts most in life mat-
ters not in this case, for Guglielmo Marconi was endowed
with a richly balanced quality of both. Italo-Hibernian her-
itage is a rare combination which largely accounts for inde-
pendent action, intensity and vision. From his Gaelic mother
he inherited persistence, alertness, initiative and musical
refinement; from his Italian father, the power of conception,
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indomitable will and accuracy together with a good business
sense.

Guglielmo was very fond of his parents and was particu-
larly close to his mother, who was a guiding factor in his
life. Hers was an immense influence. He does not remem-
ber that she ever scolded him for youthful impulses for she
was lenient as a rule, while the father was rather strict.
Always with serenity the mother encouraged him in his
studies and work. From her he inherited blue penetrating
eyes and a cold countenance which concealed strong senti-
ments and emotions.

Boyhood was passed in the country at his father’s exten-
sive estate in Pontecchio, near Bologna, except for an inter-
lude in London where he went with his parents when three
years old. Old residents remember him as a delicate lad who
shrank from rugged play, and early found his chief delight
in books. There was quite a complete scientific library in
Villa Grifone, the family residence, and he reveled in read-
ing about steam engines and electricity; he learned all he
could about them. Chemistry attracted him and he at-
tempted to extract nitrate from the atmosphere. That helped
to lure him into space! In the history books, men who inter-
ested him most were, Napoleon, Garibaldi, George Wash-
ington and Edison.

Here was a boy of surpassing imagination, foreordained
to venture far to the Antipodes and out across the fron-
tiers of the planet. He would go off the beaten paths of
science; his vision would influence the subsequent course
of history and the lives of his fellowmen. But none of the
neighbors suspected it.

Marconi never attended public school. His tutor on the
parental estate was Germano Bollini, a grammar-school
teacher of Pontecchio. When the family sojourned to Flor-
ence or to Livorno for the winter an instructor was engaged
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so the boy’s studies would not be interrupted. When seven
years old he attended the “Istituto di Cavallero Via delle
Terme,” at Florence. Some years later at Livorno he met
Professor Vincenzo Rosa under whom he was initiated into
the study of physics at the request of Signora Marconi, who
was amazed at her son’s passion for anything pertaining to
electricity.

These winter migrations, made chiefly to dodge the severe
weather at Bologna, because of Signora Marconi’s health,
were extremely educational for young Marconi. It was at
Bologna, however, that he met Professor Augusto Righi of
the University of Bologna, where Dante and Petrarch had
studied and Tasso stood trial for his gall-dipped pen. Mar-
coni was never a student at this or any other university.
Nevertheless, both Rosa and Righi were attracted by the
ardor the young man put into his studies, and by his intense
interest in science.

After Marconi learned something of electromagnetic the-
ories it did not take long for him to realize he was con-
fronted with a jigsaw puzzle. All mixed up; all in tiny
pieces, yet each fragment of utmost importance to some one
who would fit ideas and devices into a finished picture—a
practical system of communication for signaling through
space without the use of connecting wires. Before this youth
were strewn the pieces of a problem as cut out of electrical
science by noted theorists and experimenters. A visionary
with a practical mind was needed to put them together.

The young Italian observed a marked difference between
Hertzian oscillations and ordinary alternating currents which
had attracted the attention of several experimenters. This
was the Marconi explanation:

An analogy may be found in the case of a sound wave in the
air. The swing of a bell in a church steeple to and fro will produce
no wave and further no sound. But if the rim of the bell is struck
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Marconi, his father, mother and brother Alfonso in the park at
Villa Grifone.
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with a hammer, it affects the air with sufficient suddenness to
make a sound.

Hence it appears absolutely clear to me that there is no Hertz-
ian wave telegraphy without the essential feature for producing
Hertzian waves, which is the Hertzian spark.

Static or atmospheric electricity aroused his curiosity. He
had read about Benjamin Franklin’s experiments with a kite
during a thunder storm, and how Franklin proved light-
ning to be electricity. He studied Franklin’s letter to the
Royal Society of London, in 1750, in which he suggested,
“electrical fire might be drawn silently out of a cloud before
it came nigh enough to strike.”

In a reminiscent mood he told how as an inquisitive youth,
he once erected a spear-like zinc contraption on the roof
and connected it to apparatus inside the house. When suffi-
cient static electricity was collected a bell jingled. He was
always on the watch for electrical storms, but when fellow
students laughed at his bell-ringing alarm, Marconi “closed
up like a clam and went fishing.” That was his great sport;
he had the patience of an expert angler. Next to fishing he
liked to ride horseback and travel; they were his hobbies, so
his brother Alfonso recalled, until wireless came along, but
even that did not dim his love for travel, especially at sea.

This “fisherman” and traveler at the age of twenty was
ready to embark on an invisible sea on which no bearded
savant had ever traveled.

The summer of 1894 found Guglielmo and Luigi in the
Italian Alps on vacation. While enjoying leisure in the
mountains of Biellese, the younger of the two Marconis hap-
pened to pick up an electrical journal in which appeared
an article describing in detail the work of Hertz, who had
died in January of that year. The story told how Hertz
radiated electromagnetic waves with an electric oscillator
he had developed, and how little sparks appeared in the
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tiny gap of a metal loop across the room, although there was
no connecting link except the air. There was the germ of
an idea and Marconi had time up there in the mountains to
think it over. Why not use these Hertzian waves for com-
munication? If they could leap across a room they might
cross a town, a country, a continent—perhaps the oceans!

“It seemed to me,” said Marconi in a lecture years later,
recalling those thought-provoking vacation days in Biellese
mountains, where he worked the idea out in his imagina-
tion, “that if the radiation could be increased, developed and
controlled it would be possible to signal across space for
considerable distances. My chief trouble was that the idea
was so elementary, so simple in logic, that it seemed diffi-
cult to believe no one else had thought of putting it into
practice. I argued, there must be more mature scientists
who had followed the same line of thought and arrived at
almost similar conclusions. From the first the idea was so
real to me that I did not realize that to others the theory
might appear quite fantastic.”

Throughout that summer in the Alps, Marconi’s brother
found him always figuring and sketching queer-looking dia-
grams that looked like the hieroglyphics of some unborn
race, for Marconi was no artist; he had no talents for draw-
ing or painting; in fact, his wireless hook-ups had to be
supplemented by verbal or written explanations. All summer
long the dream of wireless floated vaguely, ever changing
like a chameleon. The idea that had shaped in his mind’s
eye made him restless. Dreaming day and night of signaling
with electric waves, he confessed, ‘“‘the idea obsessed me
more and more in the mountains of Biellese.”” When he left
for home he followed a vision embedded in his mind. Some-
thing new in electricity—a winged spectre had beckoned
to a restless youth. Irresistibly he followed it.

Upon arrival early in the autumn at Villa Grifone in Pon-
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tecchio, he lost no time in going to his third-floor workshop
—the first Marconi laboratory. Within a month or two he
was ready to test the idea. The results, however, were not
so spectacular as the dream.

The spark sputtered across the induction coil’s gap faith-
ful to the laws of physics, but there was no sign of electrical
life at the receiver, as there had been in the scheme that
buzzed in his mind. Some one with less confidence in science
might have thought the idea but a mystification after all.
Not so with this young man. He rearranged the instruments
again and again for other tests but all were disappointments.

It was autumn in 1894. And looking back to those por-
tentous days he declared, “Ma non mi persi di coraggio’—
“But I did not lose my courage.”

Work, work, work, day and night, in fact, he lost interest
in everything else. His mother became worried at the drawn,
wan face; his eyes revealed the need of sleep.

Alfonso was his assistant; so were the peasants on the
estate. Alfonso always delighted in telling the story of the
beginning of wireless. The years never dimmed his memory
of those historic days in the Marconi ‘“backyard.” Only a
few days before his sudden death in the spring of 1936,
he recalled the story of how his brother actually made many
different tests before the electric ‘“buzzes” really indicated
they were ‘“going places.”

After having worked for a month or more to perfect the
instruments, Guglielmo invited his father and mother up-
stairs, and in Alfonso’s presence too, the “wizard” demon-
strated that he was able to ring a bell on the ground floor
by pressing a button on the third floor without any connect-
ing wires.

A few days later and signals were transmitted from one
end of the house to the other; then from the house to the
lawn. Wireless was on its way! Signora Marconi, although
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it was all a miracle to her, was firmly convinced that her boy
was playing no prank. The father scratched his head; he
wanted to figure it out. There was too much mystery in it
for him. If there was any trick in it he would find out. He
suggested that Guglielmo send the Morse letter “S”’; he
would go to the receiver on the lawn, and if the machine
tapped off three dots he would be sure the magic worked
through the air. And it did!

Signor Marconi was now more willing to lend financial
assistance, so when prevailed upon by Signora Marconi,
Giuseppe contributed 5,000 lire (about $1,000) to the cause
of wireless. With this financial assistance from his father
and the moral support of his mother, the “boy’’ inventor, in
the spring of 1895, was ready to test wireless in the wide
open spaces, and, if successful, offer it to the world.

On the work bench, close to the ‘“laboratory” window of
his father’s villa, Marconi had built his first sending station.
From that secluded spot, where he had spent hour after
hour, had come the frequent requests for money to buy long
lengths of copper wire, batteries, induction coils and other
electrical gadgets. More than once the father had wondered
what was going on up on the third floor of his home. He
was by no means alone in doubting that messages could go
through the air, nevertheless, he had grumblingly financed
his son’s queer notions. But now he had more faith; seeing
and hearing were believing to him. He had seen the sparks;
he had heard the clicks at the receiver!

Nothing could stop the Marconis now. Again and again
Guglielmo tried to make the ether “talk” by using different
arrangements of the instruments, but always utilizing the
induction coil as the Hertzian wave emitter, and the ball dis-
charger or gap described by Professor Righi in his scientific
papers. It consisted of four brass balls separated by small
gaps and immersed in vaseline oil. To control the electric
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discharge across the gap a telegraph key was wired in the
primary circuit of the induction coil. This enabled him to
cause sparks to leap the gap in dot-dash form, correspond-
ing, of course, to the length of time the key was held down.

After the indoor tests across the length of the house, and
then to the lawn, Marconi moved the paraphernalia further
out in the garden, hopeful that experiments in the open
might prove that wireless could cover a longer distance.
This was a lucky step. In rearranging the equipment and
in adapting it to outdoor conditions an important advance
was made. Instead of employing the two rods of the Hertz-
ian oscillator, one terminal of the “spark” discharger was
connected to a metal cylinder or elevated conductor on top
of a pole. The other terminal was attached to a metal plate
on the ground. This gave Marconi an elevated aerial dis-
charge across the gap to the earth, greatly increasing the
signal strength, the range and reliability. Wireless by this
step definitely went out of the “laboratory” and into the air.
Now there seemed to be no limit to what the embryonic
sparks might do and where they might go. The secret of
covering greater distance was to “pump” more power into
the waves.

Maxwell, of course, had “found” the ether; Hertz, the
waves. Marconi enlivened the “ether” by making the waves
more powerful, and he supplied a missing link in wireless—
the receiving instrument.

Obviously, if the waves were to be utilized for signaling
they would have to be converted into sound after having
traveled through space. Maxwell had done nothing about
that, neither had Hertz. The incoming impulses were high-
frequency currents; vibrating many times in a second, so
rapidly that the unaided human ear could not perceive them.
A machine was needed to detect the waves; to rectify or
change the signals into low-frequency currents capable of



16 MARCONI: THE MAN AND HIS WIRELESS

operating a device that would record them and put such
mystic whispers of science within man’s range of hearing.
This called for even more ingenuity than flashing the sparks,
the basic trick of which Hertz had revealed.

Marconi in his studies of electro-physics had learned that
Edouard Branly, Professor of Physics at the Catholic Uni-
versity in Paris, had won distinction by studying the obser-
vation, first made by Calzecchi Onesti of Italy, that the
conductive effect on metallic filings in a small glass tube,
caused by an electric discharge in the vicinity, persisted
after a comparatively long period, but quickly disappeared
if subjected to mechanical shock. Sir Oliver Lodge called
the device a “coherer.” Marconi adopted it as a wireless de-
tector. He erected an antenna at the receiving end, similar
to the transmitter’s elevated aerial, and connected the wire
to the earth through the coherer.

As designed by Marconi it was a small, fragile-looking
glass tube about the thickness of a thermometer and about
two inches long. The silver plugs were so close together that
a knife blade could scarcely pass between them; yet, in that
narrow slit electrical magic was performed. Fine nickel dust
nestled in the slit. These particles enjoyed the strange
property of being alternately conductors and non-conductors
for the Hertzian waves. They were good conductors when
welded into a continuous metal path by a passing current.
They were poor conductors when they fell apart under the
blow of a little tapper, such as used to ring an electric door-
bell. The tapper arrangement was known as a decoherer.

The practical operation is interesting: When the signals
came down the antenna wire and struck the coherer the dust
particles of metal cohered (hence the name); the tapper’s
tiny hammer hit against the glass tube. That blow decohered
the metal particles, stopping the current flow from a local
battery. Each successive impulse reaching the antenna
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produced the same phenomena of coherence and deco-
herence, hence the recording of dots and dashes on a Morse
receiving instrument.

Marconi soon found the coherer was erratic. He realized
it would have to be improved or a more sensitive device
invented before wireless could hope to go very far and be
dependable. He sought a modification of the Branly instru-
ment to improve the sensitivity. First, he tried a smaller
glass tube and shortened the slit in which the metallic fil-
ings were located. The mixture was changed by using
finely -sifted particles, 95 percent nickel and 5 percent sil-
ver. Branly and others had concluded that copper, iron,
brass, zinc and similar metals responded best to the sudden
increase in conductivity. Marconi’s new nickel-silver com-
bination showed promise of being the most sensitive detec-
tor yet devised.

Now for a test across ‘“long
garden!

The receiving station was carried out to a hill 1,700
meters from the window of the wireless room of Villa Gri-
fone, so the inventor might keep an eye on the entire “ex-
panse”’ he hoped to cover. At the receiver he stationed
Alfonso and told him to wave a flag should he see the
coherer’s hammer tap three dots, the Morse letter “S.”
Marconi touched the telegraph key and immediately his
brother’s flag waved.

Jubilant, but, nevertheless, mindful that wireless to be
practical would have to pass through all obstacles such as
mountains and buildings, Marconi moved the receiver to the
opposite side of the hill beyond optical range. He instructed
Alfonso to take a gun and shoot, if he heard the coherer
tap out a cricket-like sound. Again Marconi touched the
key, and instantly from beyond the hill, which was about
three-quarters of a mile in thickness, came the ‘“‘salvo’”—

” distances—beyond the
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the first salute to wireless! Giuseppe Marconi was sum-
moned for a repeat performance, and when he walked back
across the fields to the house, he was entirely stripped of
skepticism.

Right then and there Marconi was thoroughly convinced
that no obstacle on the face of the earth or distance could
stop his wireless.

““A problem is always simple—when solved,” he once re-
marked in talking about his early experiments. “To radi-
ate the electric waves was not easy; there seemed to be a
thousand and one things in the way. But from the begin-
ning I aimed at interfering with the radiation from the
oscillator, breaking the emission up into long and short
periods so that Morse dots and dashes could be transmitted.
My first success with the radiation problem came in Decem-
ber 1895; and I continued to work all winter on it.”

And so he did; but he took very good care not to whisper
a word to anybody who knew anything about physics until
his first patent was applied for in June, 1896.

Monsieur Branly, in the course of a communication to the
“Société Francaise de Physique” in 1896, made the follow-
ing statement: ‘Although the experiment which I have al-
ways prospected as the main experiment of my study of
radio conductors (battery element, iron filing tube, and
galvanometer, making a circuit where the current passes
after an electric spark has been flashed at a distance) is the
image of wireless telegraphy, I have no pretense to have
made this discovery, as I never thought of transmitting sig-
nals.” (Bulletin de la Société Francaise de Physique, Ré-
sume des Communications, seance du 16 decembre, 1896,
p. 78 du volume de 1898.)

Later, in 1905, in the August number of the French maga-
zine, “Je sais tout,” Dr. Branly published an article on the
“Marvels of Wireless Telegraphy,” in which he said: “a
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young scientist, Mr. Marconi, conceived the idea that since
it was possible to produce and transmit through space elec-
tric waves, it might be also possible, perhaps, to pick them
up at a distance and ‘talk’ as diplomatists would say. Mr.
Marconi deserves the credit of having devised ingenious
apparatus for picking up these waves, and of having done
so, in spite of the doubts and denials opposed to his daring
idea, wireless telegraphy was born.”

Distance—that was the goal. How to annihilate it—that
was the problem.

Marconi utilized the idea of concentrating the waves into
beams, like the flash from a lighthouse. He placed the
discharge gap of the transmitter in the focal line of a cylin-
drical parabolic reflector. The detector was in the focus of
a similar reflector. This was the alpha of the famous Mar-
coni beam; the prelude of world-wide wireless which some
day would flash powerful streams of energy in desired direc-
tions. All that, however, would transpire in the years to
come, long after the early Marconi reflector patents expired.
The inventor concentrated on the task at hand. He made
the sparks snap with greater vigor; the signals were clearer
and more consistent at the receiver.

But he did not rush to proclaim the genesis of wireless.
Quietly he worked to strengthen the signals. Day after day
the experiments were repeated with this new miracle called
wireless, so named because no wires were used to link the
sending and receiving stations.

The spark of a new era in communication had ﬂashed
The scintilla was bewitching; Marconi saw no end to the
dazzling beam that projected into the future.

From that day on, the workshop room in which wireless
was nurtured and the home-made instruments fashioned
by the hands of Guglielmo Marconi, were guarded as a
sanctuary by his devoted mother, until her death on June 3,
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1920, at Harley House in London. And on the spot where
Alfonso waved the flag as a white ensign of scientific tri-
umph that would spread the gospel of peace and good
will among the nations of the earth, there happens to be
erected a stone cross, which incidentally, stood there long
before Marconi was born, as a remembrance of a monastery
once located on the spot; there the crusade of wireless began.

Bologna, the scene of it all, might well be described as
the Middle Ages still alive. It is a town of beautiful
churches, and to a visitor it seems quite the same today as
it might have been had he walked into the town 500 years
ago. Now, however, the automobiles in the narrow streets,
never planned to accommodate motorized traffic, offer a
unique contrast with the sidewalk archways designed to
shade pedestrians from Italy’s summer sun; the atmosphere
throughout the town is one of leisure.

Bologna is on the map near the top of the Italian boot,
slightly above the knee of the long peninsula that swings
down from the Alps to dip its toe in the waters of the Medi-
terranean. Pronounced Bo-lon-ya, in the Middle Ages the
town was called “La Dotta,” meaning ‘“the Learned,”’ be-
cause of its university; ‘“La Libera,” because of the demo-
cratic institutions; and ‘“La Grassa,” because of the fertile
soils and abounding wealth.

Twitching frogs’ legs brought fame to the town, however,
long before Marconi wireless. It was the home of Luigi Gal-
vani, who, while experimenting with electricity flowing
through the legs of a frog observed galvanic or ‘“animal”
electricity, which led to the invention of the voltaic cell or
battery by Volta. But the eighteenth century research pio-
neers never imagined that some day a son of Bologna would
give wings to the perplexing electricity and send it fleeting
around the world with messages, music and pictures.

Bologna is a town in which invention thrives!

Old-timers like to tell an interesting legend concerning
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the stalwart warriors of that community. The hero of the
story is a butcher, described as “too fat to fight but keenly
alert to the tortures of hunger.” He believed in Napoleon’s
logic that “an army travels on its stomach.” So as the
defenders sallied forth against the Milanese, this ingenious
butcher converted a notion into a clever idea. He chopped
up beef, pork and veal and stuffed the seasoned mixture into
the intestinal tubing of a pig. That was not all. He made
his invention practical for soldiers on the march. He linked
the sausage together so that long strings could be hung from
the neck or wound around the waist. He tied this portable
food supply into short lengths for convenient rations. As a
popular idea it swept the world; appropriately, to this day
it is called bologna.

Up the lane-like streets of this historic town visitors go to
see the old Marconi home, the Marescalchi Palace on the
facade of which is a marble epigraph bearing this inscrip-
tion:

Qui nacque
GUGLIELMO MARCONI

che su le onde della elettricita
primo lancio la parola
senza ausilio di cavi e di fili
da un emisfero a P’altro
a beneficio della umanita civile
a gloria della Patria

Il Commune decreto
P
MCMVII

(Here was born Guglielmo Marconi, who
on the waves of electricity, first threw the human word
without the aid of cables and wires
from one hemisphere to the other, to
the benefit of the civilized world, for
the glory of the Fatherland.—By order of the
Municipality 190%)
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At Pontecchio, one finds Villa Grifone, high on a hill over-
looking the village, the same today as when wireless first
sputtered beneath its rafters and through the thick walls.
It is a heavy structure, three stories high with green blinds
on the windows to keep out the heat of summer and the
wintry blasts that sweep down from the Apennines. There
is really no attic, in the American sense of the word, al-
though fiction has pictured the boy Marconi toiling at his
workbench under the shingles. That is not quite true.

The spacious, but now empty and neglected room on the
third floor, used as the first Marconi laboratory, once served
as a storage place for silk cocoons gathered on the sur-
rounding farms and purchased by Marconi’s father for
profit. The chamber where Guglielmo slept as a boy may
still be seen on the second floor, and from this room he
could run up a back stairway to his workshop. From the
windows he had a magnificent view of the Apennine
ridges.

In the garden, facing the front entrance there is a large
water fountain that adds a note of distinction to the place.
The atmosphere is as peaceful and quiet as it can be. One
hears the birds singing, and only once in a while a train is
heard rumbling by on the Bologna-Florence tracks. From
the distance the bells of a small Pontecchio parish church
echo across the extensive estate.

Easy access to the Marconi home is gained from the main
road. The visitor drives up to the top of the hill where
house No. 126 is located. It is an imposing property, obvi-
ously belonging to well-to-do people, although today the
house is not so well taken care of as it probably was in the
days of Giuseppe Marconi. Now, during the summer the old
home is rented to vacationers from the city. The rooms are
typically Italian with stone floors and only one large fire-
place in the drawing room downstairs.
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A marble commemorative tablet on the front wall of the
house, facing the village of Pontecchio, is inscribed:

Onore al merito di Guglielmo Marconi il quale in questa casa
facendo le prime prove ancora giovanetto col suo ingegno e collo
studio invento il telegrafo senza filo nell’anno 1895 ammirato dall’
Italia e dall’ Europa.

(Honor to the achievement of Guglielmo Marconi who, still a
young man, making the first tests in this house, with his genius
and constant endeavor invented wireless telegraphy in the year
1895 admired by Italy and Europe.)

In this age only a few may be found in Bologna who re-
member Marconi as a youngster, among them a farmer
Antonio Marchi who, as an attendant on the Pontecchio
estate, helped Marconi carry the apparatus to various parts
of the garden during his first experiments. Now at the age
of ninety-three he lives with his wife, age eighty-seven, in
Calderara, Reno, near Bologna. He knew Guglielmo when
the lad was fourteen, and remembers him as “a very solitary
boy.”

The patriarch never forgot how Guglielmo as a boy joked
and teased him, because he could not understand a word of
English, when he happened to be within range of conver-
sation between Mrs. Marconi and her son. Signora Marconi,
however, could speak Italian quite well. And her son, even
in later life, is still familiar with the native Bologna dialect,
although there have always been slight traces of English
accent in his Italian. This is believed to explain partly why
he never associated much with other boys, besides being of
solitary character by nature. Those who know him inti-
mately, and they are very few, say he has never changed
much in this respect.

Marchi, the old peasant, says that Marconi had few if any
school companions, in fact, he never seemed to have any
close friends in his boyhood years. Mostly he kept by
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himself and enjoyed riding horseback over the hilly coun-
try and visiting neighbors. The old farmer remembers that
Guglielmo would also climb the plane trees in front of his
father’s house and on several occasions was found asleep
amid the heavy branches.

The boy, through manhood and fame, always had a warm
spot in his heart for his old friend Marchi, who had done
odd jobs to assist him put wireless in the air. As a mark of
appreciation on the farmer’s ninetieth birthday on July 15,
1935, Marconi sent a gift of 1,000 lire in cash, also his
autographed picture.

And as Bassanio spoke to Antonio, the inventor of wire-
less might have inscribed, “I did receive fair speechless mes-
sages.”



II
SECRETS OF MARCONT'S SUCCESS

THE trump cards of a new science had been put into
Guglielmo Marconi’s hands. He played them with the in-
tuition of a genius. The prize he won was wireless.

It was in the ’go’s. Science challenged. Destiny dealt the
cards. Opposite the unknown Italian, Marconi, at this elec-
tric gaming table was the Englishman, Sir William Preece,
at his right another distinguished Briton, Sir Oliver Lodge,
and at the left Professor Augusto Righi of Italy. All were
intent. The game was near the final trick.

All were experts taught by Maxwell and Hertz to know
that every coveted scientific honor on earth, fame and for-
tune lurked in the cards they held. No four men ever played
for such a stake. Edison, Lord Kelvin, Popoff, Tesla,
Branly, Fessenden, Crookes and Fleming stood by watching
every move. They, too, were skilled at this electromagnetic
game. For years these rival men of science had gambled
their time in pursuing mysterious clues that in the air was
hidden an invisible opportunity—a rich scientific prize.

But they had had their chances. Marconi in his teens
had studied their errors in the game; he profited by the
way they had flipped their cards without success. Fate
stacked the cards for him. Lady Luck directed his every
move. As if inspired by a vision the invincible Marconi con-
fidently laid down every card with the persistence and fore-
. sight of a victor about to be crowned champion. The prize
was his. It was engraved ‘Marconi Wireless.”

With scientific cunning Marconi had played the cards that

25
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ingeniously assembled the scattered parts of wireless. He
offered the world a finished product to be accepted or re-
jected. It was accepted universally, for it was as universal as
the air breathed by every race on the face of the earth.

Marconi assumed nothing. Modestly he presented civili-
zation with a revolutionary system of quick communica-
tion. No statesman ever had such power; no dictator ever
waved such a wand over the public domain. With invisible
threads of electricity he proceeded to establish his empire
in the sky to endure as long as the earthly sphere spins on
its axis. Although heralded as ‘“the King of Space”’—that
vast expanse of unfathomed “ether” reaching out to the
planets and beyond—he was no hereditary monarch.

Timeliness 1s one of the sharpest tools with which destiny
carves a man’s career. Fame and fortune often are missed
by a mere whim—by a twist of fate. Guglielmo Marconi
did not miss. He did the right thing at the right time. He
stepped upon the dais of Time when Fate held out the dia-
dems of opportunity to make his name immortal.

Too soon is as ill-fated as too late whether the scene be
in scientific research, exploration or in politics. That truth
runs through history. There is Leif Ericson, believed to
have visited the shores of Greenland between the fifth and
ninth centuries. Nevertheless, Columbus is heralded as the
discoverer of the New World. Wireless also has its “Vik-
ings,” and it would be amiss to leave them out of the story.

Dr. Mahlon Loomis, an American, in 1865, showed how
to set up what he called “disturbances in the atmosphere”
that would cause electric waves to travel through the air
and -.ground, thereby establishing wireless communication
between two distant points. He described and drew pictures
of a so-called “aura” around the globe. He named it “the
static sea.” Later, others found the term, “the ether,” more
convenient.
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Loomis knew what he was talking about. The United
States Patent No. 129,071 dated July 30, 1872, proves it.
In 1866, he sent signals from Cohocton Mountain, Va., to
Beorse Deer Mountain, Va., fourteen miles apart, and later
for two miles between ships on Chesapeake Bay. The patent
covered “aerial telegraphy, employing an ‘aerial’ used to
radiate or to receive the pulsations caused by producing a
disturbance in the electrical equilibrium of the atmos-
phere.”

The “Loomis Aerial Telegraph Bill” requesting an appro-
priation of $50,000 was presented to the American Congress
on May 21, 1872. The principle of operation was de-
scribed as:

. causing electrical vibrations or waves to pass around the
world, as upon the surface of some quiet lake one wave circlet
follows another from the point of the disturbance to the remotest
shores, so that from any other mountain top upon the globe
another conductor, which shall pierce this plane and receive the
impressed vibration, may be connected to an indicator, which will
mark the length and duration of each vibration; and indicate by
any agreed system of notation, convertible into human language,
the message of the operator at the point of the first disturbance.

What better conception could one have of wireless?

Loomis conducted experiments with ‘“kites covered with
fine light gauze of wire or copper, held with a very fine
string or tether of the same material, the lower end of which
formed a good connection with the ground by laying a coil
in a pool of water.” *

This all happened prior to the birth of Marconi.

And when Marconi was but a year old, Thomas Alva Edi-
son, in November, 1875, while experimenting in his Newark
laboratory, observed new manifestations of electricity
through mysterious sparks. The true import and practical
applicability of these phenomena, however, did not occur to

1 Washington Chronicle, November 1, 1872.



28 MARCONI: THE MAN AND HIS WIRELESS

him despite enthusiastic investigations. Nevertheless, he
deduced correct conclusions that the impulses were of an
oscillatory nature.

It was while experimenting with a vibrator magnet con-
sisting of a bar of Stubb’s steel fastened at one end and
made to vibrate by means of a magnet, that Edison noticed
sparks coming from the cores of the magnet. He had ob-
served a similar effect while working with other devices but
always passed it, believing induction to be the cause. But
the action seemed so strong on the vibrator of the magnet
that he wondered if he was witnessing some ‘“true unknown
force.” Curiosity led him to connect the end of the vibrator
to a gas-pipe, and when he drew sparks from the pipes in
any part of the room, he considered it good proof of a new
force, the sparks of which were tell-tale clues.

Edison then built what was popularly known as his famous
‘“black box” inside of which two carbon points formed a
micrometer gap across which the mysterious sparks could
be seen through a “window.” It remained for Hertz, how-
ever, a more profound student of mathematics than Edison,
to prove the existence of electric waves in space.

Edison, having noticed the tendency of the strange force
to diffuse or broadcast itself in all directions through the air,
and through various objects, named it “Etheric.” The idea
was quite widely ridiculed. Nevertheless, he had discovered
an unknown phenomenon—that under certain conditions
electricity would pass through space and through matter
entirely unconnected with the point of origin. He was on
the threshold of wireless. Its history might have been dif-
ferent had Edison realized what he had discovered; had he
injected more power into the waves and applied a coherer
to detect them. But he didn’t. Marconi did.

Laboratory notes dated December 3, 1875, captioned
“Etheric Force,” record how “Charley Edison hung to a gas
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pipe with feet above the floor and with a knife got a spark
from the pipe he was hanging on.” The note books reveal
Edison tried all sorts of stunts with frogs’ legs and various
instruments in an effort to unravel the mystery of the sparks.

Dr. George M. Beard, noted physicist, devoted consider-
able study to Edison’s “find,” and in a discussion of priority
claims by others said that ‘“thousands of persons, probably,
had seen this spark before it was discovered by Mr. Edison,”
but they failed to suspect its meaning, and thus missed an
important discovery. To which Dr. Beard added, “The
honor of a scientific discovery belongs, not to him who first
sees a thing, but to him who first sees it with expert eyes;
not to him even who drops an original suggestion, but to him
who first makes that suggestion fruitful of results.”

Marconi did just that. ]

Dr. Beard pointed out: “If to see with the eyes a phe-
nomenon is to discover the law of which that phenomenon is
a part, then every school boy who, before the time of New-
ton, ever saw an apple fall, was a discoverer of the law of
gravitation. . . .”

Edison took out only one patent on long-distance teleg-
raphy without wires. It involved the principle of induction,
and while not exactly wireless in the sense that Marconi
developed it, nevertheless, it was a step toward progress. The
application was filed May 23, 1885, but the patent, No.
465,971, was not issued until December 29, 1891.

“I have discovered,” said Edison in the specifications of
his patent application, “that if sufficient elevation be ob-
tained to overcome the curvature of the earth’s surface and
to reduce to the minimum the earth’s absorption, electric
telegraphing or signaling between distant points can be car-
ried on by induction without the use of wires connecting
such distant points.

“. . . At sea from an elevation of 100 feet I can com-

A
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municate electrically a great distance, and since this eleva-
tion or one sufficiently high can be had by utilizing the masts
of ships, signals can be sent and received between ships
separated a considerable distance, and by repeating the
signals from ship to ship communication can be established
between points at any distance apart or across the largest
seas or even oceans.”

Edison further claimed: “Collision of ships in fogs can be
prevented by this method of signaling, by the use of which,
also the safety of a ship in approaching a dangerous coast in
foggy weather can be assured. In communicating between
points on land, poles of great height can be used or captive
balloons. At these elevated points, whether on masts of ships,
upon poles or balloons, condensing surfaces of metal or other
conductors of electricity are located. Each condensing sur-
face is connected with the earth by an electrical conducting
wire.” He called the receiving instrument an “electromoto-
graph.”

Drawings accompanying the Edison patent showed his
conception of high-pole aerials, on either side of a stream,
connected to the signaling apparatus, which included a tele-
phone receiver, telegraph key and batteries; his drawings
also illustrated how boats might be equipped. Edison is said
to have referred to his device as “grasshopper” telegraphy.

Convinced by the first transatlantic wireless signal that
Marconi was the logical man to wear the wireless crown, and
to pursue the research, Edison sold his “radio” patent to the
Marconi Wireless Telegraph Company for what was de-
scribed as ‘“‘a small amount of cash and quite a little stock.”

Standing back of Marconi “four-square,” Edison associates
recalled the friendship of the two inventors, and said when
Edison sold his patent to Marconi in 1903 he did so for “a
song.” It seems other interests tried to acquire the patent
but Edison because of his faith in Marconi and his belief in
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the fundamental nature of his experiments, flatly refused.
Edison, engaged in other lines of research, side-tracked his
investigations of “etheric force.” The patent became a bul-
wark in Marconi’s defense in the courts, in fact, early asso-
ciates of Edison have remarked that this patent on more
than one occasion in litigation helped to “save Marconi.”

Edison’s discovery of “etheric force” stirred scientific
comment on both sides of the Atlantic. The later experiments
of Hertz caused a spotlight to be put on Edison’s early work
and many wondered why such an important observation had
been so generally overlooked.

At a meeting of the Institution of Electrical Engineers on
May 16, 1889, in London, there was a wide discussion on the
celebrated paper of Professor (Sir) Oliver Lodge on “Light-
ning Conductors,” and the chairman, Sir William Thomson
(Lord Kelvin), made the following remarks:

“We all know how Faraday made himself a cage six feet
in diameter, hung it up in mid-air in the theatre of the Royal
Institution, went into it, and as he said, lived in it and made
experiments. It was a cage with tin-foil hanging all around
it; it was not a complete metallic enclosing shell. Faraday
had a powerful machine working in the neighborhood, giving
all varieties of gradual working-up and discharges by ‘im-
pulsive rush’; and whether it was a sudden discharge of
ordinary insulated conductors, or of Leyden jars in the
neighborhood outside the cage itself, he saw no effects on his
most delicate gold-leaf electroscopes in the interior.

‘“His attention was not directed to look for Hertz sparks,
or probably he might have found them in the interior. Edi-
son seems to have noticed something of the kind in what he
called the etheric force. His name ‘etheric’ may, thirteen
years ago, have seemed to many people absurd. But now
we are beginning to call these inductive phenomena “eth-
eric.””’



32 MARCONI: THE MAN AND HIS WIRELESS

Britain wondered, and rightly, why Sir William Preece or
Sir Oliver Lodge was not crowned sovereign of wireless.

Preece for a long time had been at work upon the problem
of telegraphing through the air where wires were not avail-
able. When the cable broke between the mainland and the
island of Mull in 1896, by laying lines of wire on the two
shores, he telegraphed by induction over the water and
through the air, the distance being four and one-half miles.
He sent and received 156 messages in Morse code. But,
Preece conceded in a lecture at Toynbee Hall that the Mar-
coni system was superior. Furthermore, the Preece idea was
not applicable on board ships.

Lodge, too, contributed to wireless. He verified the Hertz
experiments, and in 1894 demonstrated the Branly coherer
as a detector of signals up to 150 yards. His work was con-
fined chiefly to the lecture halls. He took out a patent, how-
ever, that showed how undesired waves could be tuned out
by adjustments of devices at the transmitter and receiver.
(This patent was later acquired by the Marconi Company.)

Marconi’s own appreciation of Sir Oliver Lodge and his
work in wireless is found in the remarks he once made at
Central Hall, Westminster, at a meeting in honor of the
noted English scientist:

“Sir Oliver Lodge is, as we all know, one of our greatest
physicists and thinkers, but it is particularly in regard to
his pioneering in wireless, which should never be forgotten,
that we are all here to welcome him tonight. In the very early
days, after the experimental confirmation of the correctness
of Clerk Maxwell’s theory as to the existence of electric
waves and their propagation through space, it was given to
only very few persons to possess clear insight in regard to
what was considered to be one of the most important hidden
mysteries of Nature. Sir Oliver Lodge possessed this insight
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in a far greater degree than perhaps any of his contempo-
raries.”

Sir Oliver explained why he had not pursued wireless in
the ’go’s: *

“T was too busy with teaching work to take up telegraphic
or any other development nor had I the foresight to perceive
what has turned out to be its extraordinary importance to
the Navy, the Merchant Service, and indeed, land and war
services t0o.”

Similar stories ran through the story of invention. There
is always one, so it seems, whose conception surpasses all
others, although to the layman in later years the differences
may appear slight. For instance, Professor Samuel Pierpont
Langley of the Smithsonian Institution, Washington, D.C.,
introduced a machine to fly in 18¢97. But it was not until
1909 that the airplane was developed for human locomotion.
Wright brothers did the trick. Again the early pioneer did
not win the inventive crown.

At the turn of the century it was remarked that it was
difficult to invent anything basically new in radio, and still
more difficult to invent anything which did not have some
bearing on or had not been preceded by an invention of
Nikola Tesla. In 1891, at Columbia University, Tesla de-
monstrated the principle of tuning. He obtained patents on
tuned circuits and claimed more than 100 tuning inventions.
Nevertheless, it is called Marconi wireless; not Tesla wire-
less.

Why was Marconi selected as the one to be immortalized?

He admits there were pioneers who blazed the trail. Yet
Marconi became a synonym for wireless. Eventually, the
others are likely to vanish in the mist of the past, forgotten
or recorded as ‘“a probable historic personage.” They may

? Wireless Weekly, September 26, 1923.
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have lacked business acumen or the subtle art of showman-
ship.

Marconi was treated kindly by fate and those uncanny
forces that sweep men in and out of the arenas of politics
and science to crown a few, and brush others aside although
they seem to be so neai and deserving of the garlands of
victory.

Those inventors, who are uncrowned, lack some almost
mystic element. Glory calls for more than invention. Time-
liness is a vital ingredient. So is money. So is courage, per-
severance and the will to win. Drama is paramount!

Marconi had money. Back of his modest and retiring
manner was a flair for the dramatic. He was a master show-
man, although few suspected it by his actions. To some
extent he frowned upon publicity, but in so doing gained
bountifully of its fruits.

Marconi could get things done and reach a commercial
conclusion. There is where many inventors fail. Further-
more, he wisely realized from the beginning that wireless
was no one-man job. He surrounded himself with expert
electricians; such specialists as Dr. Erskine Murray, W. W.
Bradfield, Dr. W. H. Eccles, Dr. Ambrose Fleming, Andrew
Gray, C. E. Richard and C. S. Franklin of short-wave and
beam fame. With an inflexible will, when headed for a goal,
Marconi drove everything and everybody associated with
him toward it. No one thought of failure.

All were spurred by an intense interest in wireless; a tire-
less energy and love for long hours of work. Tested by ad-
versity and disappointments they never lost confidence in the
elusive signals. Marconi never gave up. Skeptics could not
dent the armor of his faith. Always he plodded ahead under
the slogan, “Occorre progredire!”—“We must progress!”
He was endowed with a plastic power; he mastered circum-
stances.
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“Marconi’s success may be summed up in patience and
infinite persistence plus a great deal of natural ability,” said
one of his early associates. “I have seen him work thirty
hours at a stretch. He hates routine business, and while he
has a business sense he lacks administrative and organizing
ability. He is no mixer; out of 700 on the Marconi staff prob-
ably not more than a half dozen knew him well enough to
speak to him. He never cared for sports.

“I knew his brother Alfonso. He had none of Guglielmo’s
characteristics. He was a pleasant, amiable chap; a good-
natured man, but you would never suspect they were
brothers physically or mentally. Alfonso, however, was for
years a director of all the principal companies of the Mar-
coni organization. He was distinctly Italian; and so was
Guglielmo, who possessed, moreover, a sharp inborn knowl-
edge of the world.

“It was natural that an inventor of Marconi’s personality
and ability should attract the cream of the engineering crop.
He had a fine collection of experts. George S. Kemp, an ex-
Navy man, was his first assistant and remained with him
until his death in 1933. Andrew Gray was Marconi’s first
chief engineer. R. N. Vyvyan, also on the engineering staff,
was a graduate of a big university, perhaps it was Oxford or
Cambridge; he was a society man with wide acquaintances
in government circles. He jollied the officials when docu-
ments were delayed. We called him the red-tape breaker.”

Marconi, himself, was credited with “opening new doors
in the electric wing of the temple of truth.” Dr. Jagadis
Chunder Bose, the Hindoo, Professor of Physics in the Pres-
idency College at Calcutta, and distinguished student of
electrical radiation, foresaw, “all the special sciences march-
ing abreast along the old Roman road of science which leads
no one knows whither.” And he espied an obstacle—a great
high wall blocking the way in all directions. Upon the wall,
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as upon the wall in the palace of Babylon, he perceived “a
strange and as yet unintelligible inscription—the mysterious
word ‘ether’.’

“What new and great discoveries lie beyond this wall no
one knows,” said Dr. Bose; “but more than one high author-
ity believes that these discoveries will startle the twentieth
century more greatly than the nineteenth has been startled.
To suggest in the crudest possible fashion, how the ether is
at present regarded by scientists, imagine that the whole
universe, to the uttermost stars is a solid mass of colorless
jelly; that in this jelly the stars, solar systems and space-
worlds are embedded like cherries in a mould of fruit jelly.
. . . In short, this jelly or ether is a universal substance so
thin that it permeates everything in space on earth. Only by
its quivering, only by the waves in it, which light rays and
electric rays excite, are these rays enabled to travel and
produce their various results.

‘“‘Strange to say, considering the number of brilliant elec-
tricians today, and the enormous amount of interest in elec-
trical phenomena, it has been left to a young Italian scien-
tist, Guglielmo Marconi, to frame the largest conception of
what might be done with electric waves and to invent instru-
ments for doing it.”

One ship drives east, and another west,
With the self-same winds that blow;
*Tis the set of the sails, and not the gales,

Which decide the way we go.

Like the winds of the sea are the ways of fate,
As we voyage along through life,

’Tis the will of the soul that decides its goal
And not the calm or the strife.

ReBECCA WILLIAMS.

-

8 McClure’s Magazine, March, 189%.



III
ACTS IN AN OCCULT DRAMA

QuickLy the cry went up from several nations that Mar-
coni was not the true inventor of wireless. The envious de-
clared that the way had been paved for him; that he merely
acquired and adapted what others had discovered. With
their theories and devices, it was asserted, he had “invented”
wireless.

The point they overlooked, however, was that no one
despite all previous discoveries and instruments had ever
assembled all the units to achieve Marconi’s master stroke.
He accomplished what no man had ever done; he had the
courage and persistence to continue the conquest far beyond
the initial invention. Experiments by others never fructified.
Marconi was the perfectionist. He consecrated his life to
wireless.

The law holds that it is no “black mark” against an in-
vention if it is made accidentally, or in the course of experi-
menting with something else, provided only that the presence
and nature of the thing is recognized. It is explained that
““the patient labors of a lifetime and the unpremeditated
flash of an original thought resulting in invention stand upon
equal footing in character and merit in the realm of dis-
covery.” The wireless achievement, however, was no acci-
dent; it falls in the class of “patient labor” and “premedi-
tated thought.”

Marconi was quick to concede that wireless was no one-
man job. He was mindful that the eternal quest to solve the

37
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age-old riddle of light had led men of wisdom into the
ethereal realm long before he was born. He never claimed
that he discovered all there is to wireless, for he knew that
before the world was ready for him, science had to disclose a
clue that the pendent earth spins in a quivering mass of
imperceptible jelly.

Some one had to observe that tapping with an electric
finger would stir vibrations over a far-flung range—beyond
the orbit of the moon. Genius had to discover in the Crea-
tor’s plan a mysterious medium hidden until the twentieth
century approached, when mankind’s accelerated pace
needed communication on a world-wide scale; more rapid
than the mail carried by an ocean liner, faster than an air-
plane dispatch, quicker than the telegraph of Morse or the
telephone of Bell.

“I have been an ardent amateur student of electricity,”
explained Marconi, “and for two years or more have been
working with electric waves on my father’s estate at
Bologna.” I was using the Hertz waves from a modified
form of apparatus for exciting the waves as used by Hertz.
My work consisted mainly in endeavoring to determine how
far these waves would travel in the air for signaling pur-
poses. In September of last year (1896), working a varia-
tion of my own of this apparatus, I made a discovery.

“I was sending waves through the air and getting signals
at distances of a mile, or thereabouts, when I discovered
that the wave which went to my receiver through the air was
affecting another receiver which I had set up on the other
side of the hill. In other words, the waves were going through
or over the hill. It is my belief that they went through, but I
do not wish to state it as a fact. I am not certain. . . . I
find that while Hertz waves have but a very limited penetra-
tive power, another kind of waves can be excited with the

1 Interview in McClure’s Magazine, March, 189%.
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same amount of energy, which waves, I am forced to believe,
will penetrate anything and everything.”

Several nineteenth century pedagogues had been en-
tranced by what they called ‘“the ether”—an invisible, odor-
less, tasteless substance believed to occupy all space. The
original conception of this airy nothing is as old as Plato’s
time. Newton, Descartes, all the beacon lights of science
through the ages, assumed its existence. It was a great con-
venience in bridging an infinite, unfathomed void.

By dropping fragmentary clues for man to behold science
has a queer way of leading up to a master stroke. For ex-
ample, Christian Huygens, a Dutch mathematician, in 1678,
worked out a theory of undulation of light in an ether, which
as a conveying medium might explain the phenomenon of
light. Scientists and philosophers pondered over the prob-
lem. They wondered if inter-stellar space was filled with a
substance, a sort of liquid-filling matter. Huygens seemed to
strike a practical conception.

To pick up the long threads from which the odyssey of
Marconi is spun it is interesting to note that a conservative
Munich professor, K. A. Steinheil, predicted in 1837, ‘“wire-
less communication will soon be possible.” The prophecy
was so startling that his colleagues are said to have ques-
tioned the sanity of the prophet. He added nothing, in fact,
he refused to qualify or to retract his statement. Had he
divulged further the thoughts running through his mind he
might have gone down in history as the Jules Verne of space.
And all because the alert professor accidentally discovered
while experimenting with a telegraphic apparatus using two
connecting wires, that the instrument clicked although one
wire was disconnected.

Joseph Henry, an American physicist, developed an elec-
tromagnet as invented by William Sturgeon of England, and
attracted considerable attention as an electrical experimen-
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talist. The Henry magnet, incidentally, lifted 3,000 pounds.
In 1842, at Princeton University, he observed that in the
discharge of a Leyden jar the phenomenon was an oscillating
one (alternating current), and further that the discharge
would induce discharges in other circuits at considerable
distances; he was observing the essential phenomenon of sig-
naling through the air.

Then came the first big step toward wireless—Maichael
Faraday, in 1845, held to the Huygen undulatory theory by
a firm belief in its eventual practical realization. Faraday
began to experiment in order to seek definite proof of an
all-pervading medium. He suggested the theory that the
electrical action between two bodies was conveyed by lines
of magnetic force through the ether. That was a radically
new idea far removed from the old “elastic solid theory of
light.”

But Faraday did not mention wireless, and if there were
any thoughts of such magic, they were overshadowed in
1858 when the Atlantic cable was dramatically proclaimed
as the ultimate in communication between the continents,
for how else could messages be transmitted unless a wire
connected the two points? The cable was something more
tangible than the ether, nevertheless, it was difficult for many
to believe that such a long wire could be stretched on the
bottom of the sea and enlivened with intelligence.

There were reasons for doubt. The first attempt to lay the
cable in 1857 had been a failure; the next in 1858 was suc-
cessful for a short time only, but long enough to permit
President Buchanan of the United States to exchange greet-
ings between the hemispheres with Queen Victoria of Eng-
land. The third attempt to cableize the Atlantic in 1865 was
a disappointment, but the next year the indefatigable Cyrus
West Field succeeded.

The cable, however, did not distract all minds from the
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“ether.” Experimentalists who believed space might be set
in vibration turned to the induction coil as a means of gen-
erating electromagnetic waves. The history of the induction
coil goes back to November, 1831, when Faraday discovered
the principle of induction. As time went on, various prac-
tical applications for the coil were foreseen.

H. D. Ruhmkorff, a Russian working in Paris, in 1853,
added an automatic interrupter to the coil; insulated the
secondary and increased the number of turns of wire, thereby
minimizing the possibility of breakdown. Utilizing a battery
as the primary source of power, high voltages could then be
generated. Armand H. L. Fizeau shunted a condenser
around the interrupter, increasing the length of the sparks
that snapped across the induction coil’s gap-like mouth. By
the time 1867 arrived suspicions were being aroused that
man might some day actually send signals through the air,
but there were more who scorned the idea than believed
in it.

The Faraday conception of a field of magnetic force in-
spired James Clerk Maxwell, Professor of Experimental
Physics at Cambridge, and later at the University of Edin-
burgh, to evolve the famous equation from which he pre-
dicted, solely by mathematical reasoning, the existence of
ether waves. In what was called a masterful treatise on the
electro-dynamic theory of light, he proved that light is one
form of electromagnetic waves.

His logical equations concluded that electric waves were
propagated in space with sunlight velocity. As an expert
mathematician he pointed the way to a new field of research,
although in 1867 he had no method of generating or detect-
ing the impulses.

Mazxwell found the ether.

The task of causing the vast ethereal sea to ripple and
wave under the influence of electricity remained for Hein-
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rich Rudolph Hertz, born in 1857. At Berlin University, in
1878, he enrolled as a student under the distinguished scien-
tist, Hermann L. F. Helmholtz, who developed the static or
friction machine.

The youthful Hertz was attracted by the Maxwell theory
and became convinced that if a conductor were charged or
discharged suddenly, electromagnetic waves would radiate
into space. He went to Kiel in 1883 as Professor of Theo-
retical Physics, and, while lecturing, he experimented with
two flat coils linked by wire with a Leyden jar or condenser,
He noticed the discharge of the jar through one coil, in
which there was a tiny gap, induced a current in the other
coil, despite the fact that they were not connected. This en-
couraged him to delve further into the mystery. He built
a machine to generate and another to detect electromagnetic
waves.

The transmitter was called an “exciter.” It comprised two
metal plates connected by rods to two metal balls about one-
half inch apart. The rods were wired to the terminals of an
induction coil’s secondary. When the coil was electrified
sparks jumped the gap between the balls.

The receiver or “resonator,” as Hertz called it, was ex-
tremely simple, consisting of a circlet of wire the ends of the
wire being connected to two small metal balls. This formed
a loop with a micrometer opening in it. When the exciter
was energized and sparks leaped across its gap, a spark was
also seen to flow across the fractional gap in the resonator.
Of course, the resonator was not far removed from the ex-
citer, nevertheless, the simple experiment confirmed the
Maxwell theory, and demonstrated the physical properties
of electromagnetic waves.

Furthermore, Hertz observed that the law of this electri-
cal radiation was the same as the corresponding law of
optics. He proved Maxwell was right in his assertion that
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the velocity of electromagnetic impulses was the same as
that of light.

Hertz had done much to prepare for the entrance of Mar-
coni. Yet, this scientist, of whom Sir Oliver Lodge re-
marked, “He effected an achievement that will hand his
name down to posterity as the founder of a new epoch in
experimental physics,” modestly stated: *

“The theory of electricity is so foreign to me, that I should
almost like to chime in with the regular question: what is really
the purpose of the whole nonsense?”

On a page of his diary, dated December 9, 1893, Hertz wrote:
“If anything actually happens to me, you are not to sorrow but to
be a little proud and to think that I belong to those especially
selected, who live only briefly and yet live enough.”

Four weeks later he died leaving behind a lasting monu-
ment to his memory—Hertzian waves. Of her son’s inner-
most trait his mother said, “He was really not ambitious,
only very eager.”

Now, those who accepted the electro-dynamic theory of
Maxwell were aware of an all-pervading ether. They knew
from the work of Hertz that electric waves with a penetra-
tive power could pass through the mysterious ether to be
reflected and even polarized. They knew the waves traveled
186,000 miles in a second. But how could the trick be done
if the transmitter and receiver were more than a few feet
apart? How could it be done from room to room, from mile
to mile, from city to city, from continent to continent? If
Hertzian waves could cover all that territory and be con-
verted into sound or print again at a distant point, then they
could be used for signaling through space.

Conquest of the ether became international. Experi-
menters studied the scientific records of the past for clues
that might lead to a device capable of detecting electric
waves. They found that as far back as 1835 it was known

2 Short Wave Craft, May, 1932.
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that a mixture of tin filings and carbon were non-conductive
of electricity but became conductive when the discharge of
a Leyden jar passed through them. Also there were records
to show that S. A. Varley, in 1852, noticed metallic filings
when influenced by atmospheric electricity offered less re-
sistance to the current. Several years later he made the first
practical application of the principle in the construction of
a lightning arrester designed to protect telegraph lines.

Professor David E. Hughes, in 1878, observed the dis-
charge of a Leyden jar or condenser caused loosely asso-
ciated zinc and silver filings in a glass tube, wired in series
with a battery and telephonic earphone, to cling together or
cohere.

Professor Calzecchi Onesti of Italy noticed that copper
filings between two metal plates were non-conductors but
quickly became conductive when under the influence of a
high voltage discharge. Then, in 1881, Edouard Branly of
France, contributed his famous filings tube.

A patent was awarded Professor Amos Emerson Dolbear,
an American physicist at Tufts College, for a unique ap-
paratus utilizing the induction principle to facilitate ‘“elec-
trical communication between two points, certainly more
than one-half mile apart, but how much further I cannot
say.”” That was in 1882.

Had not Professor Alexander Popoff of the Electro-Tech-
nical Institute of St. Petersburg, in 1895, used a coherer, bat-
tery, relay and tapper to detect approaching thunder storms?
One end of the coherer is reported to have been attached to
an elevated wire to intercept the ‘static,” and the other
terminal connected to the earth. When the metal filings
cohered under the influence of the atmospheric electricity,
caused by the lightning storm, they were automatically de-
cohered by the tapper and restored to sensitivity. Popoff
was close to wireless!
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He expressed a hope that wireless telegraphy could be ac-
complished by the utilization of Hertzian waves, but as the
courts later pointed out, “no one had described and demon-
strated a system of wireless adapted for the transmission
and reception of definite intelligible signals by such means.”

Marconi did.

Edison had been witnessing another curious phenomenon
inside an incandescent lamp. His curiosity was aroused by
an electric current passing across the space between the hot
filament and an adjacent cold metal plate. That was a breath
of life for wireless; some day vacuum tubes would send
streams of electrical energy circulating through the inter-
national arteries in the sky. And at the receiver this same
sort of tube would detect and amplify the incoming impulses.
Edison’s patent stated a fact and suggested a tantalizing
mystery, because even he did not pretend to know why the
“effect” took place. His disclosure remained a laboratory
problem for some one to apply to a new and practical field
of usefulness. An English physicist—a wireless expert—
would do it years later. But the principle went into history
as “the Edison Effect.”

When the calendar turned into the ’9o’s more frequent
predictions were heard from men of science that space might
soon be used as a medium of invisible communication. Sir
William Crookes contributed a remarkable prophecy to the
London Fortnightly Review in 1892

Here is unfolded to us a new and astonishing world, one which
is hard to conceive should contain no possibilities of transmitting
and receiving intelligence.

“Rays of light will not pierce through a wall, nor, as we know
only too well, through a London fog. But the electrical vibrations
of a yard or more in wave length . . . will easily pierce such
mediums, which to them will be transparent. Here, then is re-
vealed the bewildering possibility of telegraphy without wires,

posts, cables or any of our present costly appliances.
Granted a few reasonable postulates, the whole thing comes
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well within the realms of possible fulfillment. At the present time,
experimentalists are able to generate electrical waves of any de-
sired wave length from a few feet upwards, and to keep up a suc-
cession of such waves radiating into space in all directions.

This is no mere dream of a visionary philosopher. All the
requisites needed to bring it within grasp of daily life are well
within the possibilities of discovery, and are so reasonable and
so clearly in the path of researches which are now being actively
prosecuted in every capital of Europe that we may any day expect
to hear that they have emerged from the realms of speculation to
those of sober fact.

The stage was set in this occult drama for the entrance of
a practical-minded scientist—a master magician who could
juggle coils of wire, unleash electrical impulses and pull
messages from the air, all in the twinkle of an eye. The
queer-looking instruments and strange theories of the pio-
neers were but props assembled before the footlights of the
scientific world. The trick was to make them work; to talk
across the sea.

All very well to predict such miracles by mathematics.
Theoretically, and on paper it might look quite feasible, but
even the sages wondered what there was to prevent such
electrical flashes from flying off the globe at a tangent like
the sparks from a wheel? How could mute devices built by
man cause the immensity of space to pulse with living
sound; spoken words in any tongue—the symphonies of
Beethoven; swirling images of people and places all criss-
crossed through the sky at the speed of sunlight?

Impossible! But even so, by what fantastic chance could
these waves be plucked from overhead to be turned back
into the original sound and possibly into television pictures?
At sunlight velocity they would be gone before man could
snatch them. To do it would be witchery.

So reasoned those who called the idea but a whim-
wham.

This thing called wireless was a miracle too wondrous for



Early receiving equipment which, with the simple coherer as a
“heart,” first felt the pulse of wireless.

The coherer—first detector of Hertzian waves.
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the mauve decade to grasp. The man to perform such wiz-
ardry in the span of a human life would be immortal.

In Italy a life had been shaping for the task. Tireless in
play as a boy so was the youth in study and research. There
was no end to his energy. Always he pursued the goal, no
matter how puzzling or evasive. If Nature were ever caught
off guard, this penetrating mind might go far to learn long
protected secrets. The earth might be girdled in less time
than the imaginative Puck in “A Midsummer Night’s
Dream,” fancied it could be done in forty minutes! The
unprecedented job cut out for this young Italian was to
conquer space, shrivel the size of a 25,000-mile sphere and
weave his fellowmen closer together in an invisible web of
lightning-like communication; to make an international
whispering gallery of the heavens.



IV
THE SCENE SHIFTS TO ENGLAND

Marcont’s youthful intuition and patience, his ambition
and perseverance would carry him far. Having put the
spark of life into wireless he offered it to the Italian Govern-
ment, but the offer was not accepted. So following in the
footsteps of Columbus, Marconi at the age of twenty-two
left Italy to seek encouragement under a foreign flag.” Ac-
companied by his mother, whose method of doing things was
English rather than Italian, he set out for London. Yet in
their hearts both held a strong love for Italy.

“I first offered wireless to Italy,” Marconi explained, ‘but
it was suggested, since wireless was allied to the sea, it might
be best that I go to England, where there was greater ship-
ping activity, and, of course, that was a logical place from
which to attempt transatlantic signaling. Also my mother’s
relatives in England were helpful to me. I carried a letter
of introduction to Sir William Preece. Mind you, Italy did
not say the invention was worthless, but wireless in those
days seemed to hold promise for the sea, so off to London
I went.”

There he met Sir William Preece,” Engineer-in-Chief of
the British Post Office, a man deeply interested in the pos-
sibilities of signaling without wires. Marconi told Sir Wil-
liam about the magic tin boxes or cylinders, and how he had
discovered, “when these were placed on top of a pole two
meters high, signals could be obtained at 30 meters from the

* First British patent, No. 12039 of 1896, described use of transmitter
and coherer connected to earth and elevated aerial.
* Died, November 6, 1913.
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transmitter’”’; and that, “with the same boxes on poles four-
meters high, signals were obtained at 100 meters, and with
the same boxes at a height of eight meters, other conditions
being equal. Morse signals were easily obtained at 4o0
meters.” |

It began to look as if the higher the pole the greater would
be the mileage. So the sky was the limit to this youth hot
on the track of something stupendous. The urge for distance
pushed wireless on to new goals just as it has enchanted
explorers and astronomers.

Distance, distance, more distance, that has always been
the call ringing amid the wireless signals since the beginning.

Now there were two gentlemen in London at this same
time from different countries, to tell the same story—teleg-
raphy needs no wires. And the messages will go through
walls, houses, towns and mountains—even through the earth
—on the wings of an electrical flash.

The Italian youth, aided by his cousin Jameson Davis,”
was soon ready to begin experiments in London.

“When Guglielmo was a small boy, about six or seven
years of age, I stayed with his parents for a short time in
Italy,” recollected Mr. Davis. ‘“He was a bright, intelligent
child, but, of course, no one suspected at that time or for a
long time afterward that he would blossom into a genius.

“When he was twenty-two or three I was in considerable
practice as an engineer in London, and his mother wrote
asking if I could help him; I replied that I would be glad
to do what I could if he came to London to see me. This he
did very shortly after. His instruments were broken by the
customs authorities, as they were not understood and were
thought to be dangerous. New instruments had to be pro-
cured, and these we ordered on Marconi’s specifications.

“When they were assembled and started to work, the pos-

3 Died on Christmas Day, 1936.
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sibilities of wireless telegraphy were very evident to me, and
for some weeks experiments were conducted at my home in
London; many prominent experts and others came to see
them.”

Among the notables was Sir William Preece. He wel-
comed Marconi and extended an invitation to use his labora-
tory. Britain was interested in this thing called wireless and
was anxious to get to the root of it. This was fortunate for
the Italian who otherwise might have encountered opposition
from the British authorities. On the contrary, their coopera-
tion was at his command and he installed apparatus at West-
bourne Park. '

Preece, in December 1896, lectured in London on, “Tele-
graphing without Wires.” He described the Italian’s magic
and expressed complete faith in Marconi. He disclosed that
he had been instructed by the Postal Department to spare no
expense in testing the Marconi instruments and ideas to the
fullest degree.

The Marconis, however, were not long in London when
the Ministry of War in Rome declared that Guglielmo
should do regular military service as all others. He had two
choices: go to Italy and enroll for three years of military
training and be completely distracted from his wireless ex-
periments or remain in England and apply for citizenship
papers, thereby evading Italian service. But he thought too
much of Italy.

He went to General Ferrero at the Italian Embassy in
London and explained the situation; he wanted to remain an
Italian but he also wanted to continue the conquest of wire-
less. Ferrero was sympathetic and wrote to the Minister of
the Navy, who luckily for Italy decided if the young man
consented to conduct his tests under the auspices of the
Italian Embassy, he could be attached to it as a naval stu-
dent in training.
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Marconi quickly agreed, and the demonstrations that fol-
lowed for the benefit of the Post Office officials were highly
successful. The signals first covered only 100 yards but
later traveled between the General Post Office and the Sav-
ings Bank Department in Queen Victoria Street. Trivial dis-
tances, yes—but extremely important.

The next step was to establish stations at Penarth and
Weston-Super-Mare. Between those two sites the sputter of
wireless sounded more triumphant than ever as Marconi
“pumped” more power into the mystic waves.

All of these English tests were so encouraging that the
Wireless Telegraph and Signal Company, Ltd.," was incor-
porated in England (July 1897), as the first commercial or-
ganization of its kind, the chief purpose of which was to
install wireless on lightships and at lighthouses along the
English coast. The capitalization, £100,000 was sufficient to
acquire Marconi’s patents in all countries except Italy and
her dependencies. Marconi was given half-share of the capi-
tal and £15,000 in cash. Jameson Davis, who assisted in
formation of the company, was appointed Managing Direc-
tor, a position he held for two years.

Marconi, disappointed in Italy’s lack of interest in his
invention, nevertheless, did not yield the Italian patent
rights to the English Marconi Company. More faithful to
Italy than Italy was to wireless and to him, he wanted to
be liberal to the land of his birth, the land over which wire-
less first vibrated. He felt that Italy in case of war might
want to be independent of any foreign nation, so with his
usual foresight he protected Italy in regard to wireless ap-
paratus and patent rights.

The serious-mannered Italian youth, speaking with grave
precision in his London home in Westbourne Park, made no
claim whatever to being a scientist. He simply said that he

“* Name changed to Marconi’s Wireless Telegraph Co., Ltd., in 1900.
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had observed certain facts and invented instruments to meet
them.

“My work,” he said, “consists mainly in endeavoring to
determine how far these waves will travel in the air for
signaling purposes. I am forced to believe the waves will
penetrate anything and everything.” °

Inquiry was made if fog would interfere.

“Nothing affects them,” he replied. “My experience with
these waves leads me to believe they will go through an iron-
clad.”

What are you working on at present?

“Mr. Preece and I are working at Penarth, in Wales, to
establish regular communication through the air from the
shore to a lightship.”

What length of waves have you used?

“Various lengths from thirty meters down to ten inches.”

Why could you not send a dispatch from London to New
York?

“I do not say that it could not be done,” he continued.
“Please remember wireless is a new field, and the discussion
of possibilities which may fairly be called probabilities omits
obstacles and difficulties likely to develop in practical work-
ing. I do not wish to be recorded as saying anything can
actually be done beyond what I have already been able to
do. With regard to future developments I am only saying
what may ultimately happen; what, so far as I can now see
does not present any visible impossibilities.”

The interviewer concluded: “Such are the astounding
statements and views of Marconi. What their effects will be
remains to be seen. The imagination abandons as a hopeless
task the attempt to conceive what—in the use of electric
waves—the immediate future holds in store. The air is full

8 McClure’s Magazine, March, 189%.
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of promises, of miracles. The certainty is that strange things
are coming.”

What is his magic? Proclaimed in a headline across the
front page of the New York World ° as “the boy wizard, an
Italian lad of 23 years of age,” Marconi described his inven-
tion and his faith in wireless:

“I am uncertain as to the final results of my system. My
discovery was not the result of long hours and logical
thought, but of experiments with machines invented by other
men to which I applied certain improvements. These experi-
ments were made principally at Bologna, Italy. I used the
Hertzian radiator and the Branly coherer. The radiator was
what would be known in telegraphers’ speech as the sender
and the coherer the receiver. Before I began the experi-
ments these two instruments would send a message without
wires a distance of from three to thirty yards, but there the
power ended.

“The improvements which I made were to connect both
receiver and sender with first the earth and second the ver-
tical wire insulated from the earth. The latter was by all
means the more important of the two innovations.

‘““At once instead of being limited to a few yards in results,
I extended the distance over which a message could be sent
without wires to about two miles. I found this principally
due to the vertical wire, and speaking as simply as possible,
I believe the following theory may explain why this was so.

‘“Everybody knows how sound is transmitted by means of
vibrations of air. For instance, if you fire a cannon, the con-
cussion produced by the explosion of the powder causes the
air to vibrate, and so far as these vibrations of air extend
just so far is sound audible. In other words, sound consists
of vibrations of air. Well, my vertical wire carries the elec-

® August 8, 1897.
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tric vibrations up into the air and produces certain vibra-
tions in the ether, and these vibrations extend in every direc-
tion until they reach the receiving instrument. Thus a mes-
sage can be transmitted through ether for as great a distance
as you can cause vibrations to proceed.

“The original Hertz radiator worked on the same prin-
ciple, but the vibrations its two brass spheres produced were
very slight. My improvement magnifies them.

“An Italian scientist in speaking of the case said: ‘The
old Hertz radiator and old Branly coherer might be likened
to the reed of an organ. By the Marconi improvements the
pipe of the organ is added. The reed would make very little
noise, but when you add the reverberant power of the pipe
you get a great volume of sound. Marconi’s connection of
both receiver and transmitter, first with earth, second with
air, supplies the pipe to the reed and makes the volume of
vibrations great enough so that it will reach great distances.’

“As a matter of fact before I improved the receiver, it
was impossible to end one pole of the transmitter with the
earth and the opposite pole with insulated vertical wire. It
was impossible to communicate intelligible messages even
thirty yards, but after I had done these things, I succeeded
in communicating from the Arsenal of San Bartolomeo at
Spezia with an ironclad twelve miles away upon the water.

“T have no reason to suppose that this is the limit of the
possibilities of the system. Indeed, I am sure that it is not
the limit. What the ultimate limit will be I cannot say. I
have no idea whether or not my system will ever be able to
carry messages across the Atlantic, but for land purposes it
will be a complete commercial success within a compara-
tively short time.”

England still wondered what Sir William Preece, after as-
sociation with this young man from Italy, really thought of
him. Why should Britain be devoting so much attention to
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the foreigner when Preece and Lodge were already in pursuit
of the mysterious waves?

Preece endeavored to clear up the matter when inter-
viewed by the New York World: *

While I cannot say that Marconi has found anything absolutely
new it must be remembered that Columbus did not invent the
egg. He showed how to make it stand on end.

Marconi shows how to use the Hertz radiator and Branly
coherer. He has produced a new electric eye, more delicate than
any other known system of telegraphy which will reach hitherto
inaccessible places. But enough has been shown to prove its value.

I have experimented freely with Marconi’s instruments and I
find for a certainty that they all proved of immense value to
shipping and lighthouse purposes.

The next experiments, the historic dots and dashes on
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