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FOREWORD

HERE may be those who will think that a dispropoftienate

amount of space is given in this book to the early history
of the telegraph, as against the remarkable technical develop-
ments of the past quarter or half century. May it be suggested
that the birth and infancy of ideas are intrinsically more note-
worthy, more important, than their middle age? The centuries
of groping for a method of quick communication, the one long
century of man’s striving to make electricity his servant, the
pioneer days of the telegraph, when not only it but all America
was simple and crude—these are to most folk to-day so exotic,
the last-named phase is to the student so significant a picture
of the youth of American society and the nation, that, in the
judgment of the author, they should be dealt with in detail for
the benefit of a generation which knows them not.

On the other hand, the rapid developments in telegraph, tele-
phone, and wireless in recent days are described at length in
newspapers and magazines as they appear; and they come so
swiftly and we are so inured to them that the astounding inven-
tion of yesterday has to-day become a commonplace, and to-
morrow is superseded by something still more, miraculgus. It is
therefore scarcely worth while for so slowly built and so final a
publication as a book to attempt chronicling all the ‘minor de-
tails of recent progress in communication, especially since these
matters become so complex and so abstruse that full explanation
of their development and functioning would be too complicated
for non-technically minded readers. Nevertheless, these modern
developments have not been neglected, but are treated as fully as
space limitations and the need for clarity seem to dictate.

As usual, I have leaned heavily in my research upon the
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FOREWORD

original documents and other materials in the collections of the
New York Public Library and the New York Historical So-
ciety. The latter’s Henry O’Rielly Collection is one of the most
valuable telegraph sources in existence.

The great communications companies have all been very help-
ful. Through the good offices of Mr. William P. Banning, Assis-
tant Vice-President of the American Telephone and Telegraph
Company, I spent many hours in personally conducted tours
through that company’s three huge operating buildings in New
York City, any one of which is worth a trip to New York to
see; I was overwhelmed with pamphlets, reports, documents,
magazine articles, and books; and any and all photographs I
desired for illustrations were at my disposal. Mr. Langdon, the
librarian; Miss Winburg, keeper of the photographs; Messrs.
Fowler and Mills of the Bell Telephone Laboratories, Rood and
Lea of the Long Lines Building ; Carl and Sedgwick of the New
York Telephone Company, all gave their assistance with the
courtesy characteristic of the organization.

Mr. E. W. Goode, of the publicity department of the Inter-
national Telephone and Telegraph Corporation, supplied all the
data at his command, loaned books not to be found elsewhere,
procured permission for me to see the company’s operating
rooms, gave me whatever photographs I desired, and searched
the country over for older ones which were not in his files.

The Radio Corporation of America, through Messrs. Galvin,
Wright, and Weaver, was also very helpful. I was conducted
through its operating building and was supplied with photo-
graphs and technical information as needed. The Western Union
Telegraph Company threw open its library and operating build-
ing to me, and the librarians were particularly helpful in looking
up special items of information.

Mr. Norvin H. Green of New York, grandson of a famous
Western Union president and great-grandson of Peter Cooper.
has been an enthusiastic assistant all through my work—supply-
ing books and papers, suggesting sources, loaning me old tele-
grams and envelopes for reproduction in this volume. At his
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request, his uncle, Mr. Erskine Hewitt, permitted me to examine
a mass of correspondence of Peter Cooper and Abram S.
Hewitt, regarding the Atlantic Cable and the American Tele-
graph Company.

Messrs. Frank E. Lawrance of Jersey City and George B.
Sloane of New York also loaned rare old telegraph forms for
the illustration of this book. Mr. Lawrance likewise contributed
a number of private telegraph franking cards from his large
collection. Albert Dressler of San Francisco was another such
contributor, and gave me some valuable hints.

Among the many who gave assistance in one way and another
were the Rochester Historical Society, Cornell University, Pro-
fessor M. S. Munro of Tufts College, the National Museum at
Washington, the United States Signal Corps, Mr. F. W. Crone
of the New York Edison Company, Mr. Eugene P. King of
Providence, Rhode Island, the Scott Stamp and Coin Company
of New York, Dr. Lee de Forest of Los Angeles, the Museum
of the City of New York and Miss May Davenport Seymour of
that institution, the New York Chamber of Commerce, and
Cunard White Star, Limited, of Liverpool, England.

Thanks are also due Messrs. Houghton Mifflin and Company,
Charles Scribner’s Sons, and Harper and Brothers for permis-
sion to use quotations and pictures from their publications.
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CHAPTER 1

THE CRAVING FOR INSTANTANEOUS
COMMUNICATION

As when... from out a town...which foes are beleaguering ...
at the setting of the sun, beacon fires blaze forth in close succession,
and their flame darts on high for those who dwell about to behold,
if haply they may come with ships and help them against their ruin.

HoMERr, Iliad.

ICTURE to yourself a chilly spring night in the year 1183

B.C.—or it may have been the year 1260 or 1335; we can-
not be certain because those early historians and epic poets were
lamentably unhandy with dates. But after all, it was so long ago
that a hundred years or so one way or another doesn’t really
matter.

Anyhow, it is a coolish spring night in Greece, more than a
thousand years before the Christian era, and on the roof of
King Agamemnon’s palace at Mycenz a watchman, according
to the veracious dramatist, Aschylus, is grousing over his un-
comfortable and monotonous job. For ten years the King has
keen over in Asia Minor, leading the Greek army in the un-
profitable siege of Troy. At home, his wife, Clytemnestra, is
amusing herself as wives are said sometimes to do when their
husbands are absent. A bad lot, Clytemnestra; though it must
be admitted that a woman whose husband has been away from
home for ten years, waging a war to soothe the injured feelings
of a friend whose silly wife had eloped with a young fribble
on the enemy side—well, that lady undoubtedly has a legitimate
grievance. Though she need not carry it as far as Clytemnestra
did.

For several years past the Queen has kept the watchman on
the roof of the palace at night, to catch a promised signal which
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should announce the fall of Troy—a city more than two hun-
dred and fifty miles distant in an air line, and much farther
than that by the nearest travel route. How is the signal to come?

The watchman, while the palace below him sleeps, peevishly
grumbles at the tedium of his task. “Couching on my elbows on
the roofs of the Atreida like a dog,” “drenched with dew,” and
suffering “fear instead of sleep,” he implores of the Gods “a
release from these toils.”

Suddenly he springs to his feet and peers eagerly into the
darkness. Far away to northward a spark of light, a tiny flame,
has come into being. It flickers, wavers, increases in size; it is
the expected signal fire. The watchman gives a shout of joy—
largely on his own account, not his master’s, we fancy. “Ho!
Ho!” he cries, according to the dramatist, “I will give a signal
distinctly to the wife of Agamemnon, that she, having arisen
with all speed from her couch, may raise aloud a joyous shout
in welcome to this beacon, if indeed the city of Ilion is taken,
as the beacon light stands forth announcing; and I myself will
dance a prelude.”

This speech alone may be regarded as a sufficient answer
to those D. Lit. Hums. who wonder why Greek plays are no
longer performed save as a sort of literary votive rite. The
subsequent dialogue supplies further proof. The watchman
dashes down the stairs, and in a few moments the palace is in a
joyous uproar. Lights flash in all the rooms, signal fires blaze
outside and altars spring into flame. Of Queen Clytemnestra the
chorus, more determinedly stupid than Conan Doyle’s Dr. Wat-
son, begs to know the meaning of the tumult; “Thou, daughter
of Tyndarus, Queen Clytemnestra, what means this? What new
event? What is it that thou hast heard?”

The Queen, with characteristic verbosity, reveals that Troy
has fallen. The chorus are frankly skeptical. ‘““Your words have
escaped me, in consequence of my disbelief.”

CLYT: I say that Troy is in the possession of the Achaans,
Do I now speak clearly?
CHO: Joy steals over all my senses, calling forth the tear.
2
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CLYT: Your eye gives token of your friendly sentiments....
CHO: And at what time hath the city been sacked?
CLYT: I tell thee that it was in the night that hath now brought

forth this dawn.
CHO: And what messenger could come with such speed?

The Queen explains the remarkable system of signals which
she and Agamemnon had arranged, ostensibly that she might
rejoice in his victory and his imminent homecoming; in reality
to give her opportunity to plan with her paramour for her hus-
band’s assassination, when he returns. A watchman stationed
on Mount Ida, close by Troy, must have known for days that
the fall of the city was near, and could look down into it and
see it in flames on that last dreadful night of the siege. As soon
as he was satisfied that the Greeks had won, he kindled a great
bonfire of dry wood, whose flames leaped many yards into the
air and were seen by the second watchman, who waited on the
summit of a hill on the island of Lemnos, seventy miles to west-
ward in the Agean Sea.

From Lemnos the next point of land in the direction of the
home palace was in Fubcea, nearly a hundred miles southwest-
ward across the Aigean. But the curvature of the earth and the
low elevation of the hills on both shores made it impossible to
send a signal in that direction, so a clever detour was arranged—
though the Queen does not explain all this as scientifically as
we are doing.

Forty miles northwest from Lemnos is Mount Athos, a 6,350
foot peak on the Macedonian shore. To that point the signal was
flashed, and from that great elevation a huge blaze could be
seen over the earth’s convexity by the next watchman, he on
Mount Makistos, a hundred miles away to the southwest. Thence
the signal was passed by shorter leaps, great piles of dry brush
and scrub from the mountain sides bursting into flame on Mount
Messapius, on the Crag of Citharon, on Egiplanctus, until the
final flame from the Arachnzan heights was seen by the watcher
at Mycenz.

From very early times mankind has yearned for some means

3
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of instantaneous communication, primarily for purposes of
war. In war it is highly desirable to know where the other
party is and what he is doing, and to get an advantage of him,
if possible. Polybius, noted Greek historian of the second cen-
tury B.C., discussing fire beacons, then the best known method
of signaling, remarks that it is “of the greatest service in war-
fare, because it is in war that the greatest advantage is derived
from opportuneness, and this is best secured by fire signals.”
Therefore we have had from the dawn of history and doubt-
less before that, many kinds of signals—the great wooden war-
drum and tom-tom of tropical savage peoples, whose booming
sounds carry for miles over hill and jungle, the smoke column
of the North American Indians, interrupted by flirts of a
blanket or animal pelt, the horn blasts and signal fires from
the hilltops by other peoples. Carrier pigeons, messengers with
flaming torches were swift, but the signal flung through the
air was swifter.

The antiquity of the fire beacon is attested by Homer in
the Iliad, quoted at the beginning of this chapter. Sinon, ac-
cording to legend, gave the signal by a beacon for the irruption
of the men from the wooden horse into Troy.

The Greeks and Persians were early and extensive users of
the signal fire. Herodotus mentions two instances; one, Book
VII, during the invasion of Xerxes, when three Greek ships on
outpost duty on the Magnesian coast, sight the vanguard of
the Persian king’s flect, the news is sent to the Greek fleet at
Artemisium by signal fires. A year later, Book IX, after Xerxes
has decamped to Asia, he is taking it easy at Sardis, hoping to
hear that his army under Mardonius has completed the Greek
conquest. To bring him news of this, a line of beacons has
been established “through the islands.” The treatise, De Mundo,
attributed to Aristotle, says that the dominions of the Great
King, stretching from the Hellespont to India, have so com-
plete a system of communication with the capitals, Susa and
Ecbatana, by messengers and especially by beacon fires, that
the king knows daily of any attempt at revolt or war. Xenophon

4
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had a bitter taste of the Persian signal efficiency when, after
his famous retreat, he tried to capture a wealthy Persian’s
castle near Pergamus, but found it stronger than he had ex-
pected. While he was battering at it, those inside summoned
such powerful army help with their signal fires that Xenophon
and his men were happy to save their skins by flight.

Diodorus Siculus, the Greck historian of the first century
B.C., says, Book XIX, that Antigonus, “the One-Lyed,” the
general who took over a part of Alexander the Great’s do-
minion after the latter’s death, arranged a smoothly working
system of messengers and beacons throughout his empire. The
Talmud tells of a system of fire signals arranged by the Jews
between Jerusalem and Babylonia: “One went to the top of
the mountain and lighted them and waved the flame to and
fro, up and down, until he could perceive his companion doing
so on the second mountain, and so on to the third moun-
tain....” “...Blow the trumpet in Tekoa and set up a sign
of fire in Bethaccarem,” cries the prophet Jeremiah to the
children of Benjamin, “for evil appeareth out of the north and
great destruction.” *

The historian Thucydides describes many fire signals used
during the Peloponnesian War. In 429 B.C. when the Spartan
confederacy made a night attack on Salamis, the warning was
flashed to Athens by fire. In the following year when the 212
Plateans and Athenians succeeded in escaping by night from
beleaguered DPlatea, the besiegers sent a beacon signal to
Thebes when they discovered the heroic band climbing the
wall, but the Plateans remaining inside the city were ready for
this, and muddled the situation by lighting counter-signals to
render those of the Spartan-Theban allies unintelligible. There
was a difference in signaling the movement of enemies and
friends, as Aristotle and others explain; the lights indicating
an enemy were kept in motion, the contrary were stationary.

One evening in 427 when a Spartan fleet of 53 sail was
lying off Sybota on the western shore of Greece, it was noti-

1 Jeremiah VI, 1.
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fied by beacons from the island of Leucas just after nightfall
that a fleet of 60 Athenian triremes was stealing up the coast,
and so was ready to give them battle. The fire signal was em-
ployed at Torone to inform Brasidas, the Spartan general, who
was lying in wait near by, that certain gates of the town had
been left open by traitors, so that he might rush in and cap-
ture it. In the year 411, when 73 Spartan ships slipped away
from 67 Athenian vessels at Lesbos and made for Sestos,
Athenian lookouts sent the news ahead by fire. Undoubtedly
the use of beacons was common practice in those times.

Among the Romans one finds here and there references to
smoke and fire used for signaling. Livy, Book XXII, mentions
the system of watch-towers and signals in Spain for use against
the pirates. Plutarch, describing the state of the Mediterra-
nean before Pompey’s famous anti-pirate campaign, says that
the freebooters were well equipped with beacon towers. In the
works of ancient poets and dramatists—Sophocles, Aris-
tophanes, Pindar and others—are found many references to
beacon fires.

Such signals continued in use for more than twenty cen-
turies after those primitive days. In Scott’s Lay of the Last
Minstrel, the approach of the hated Southrons is announced by
lines of beacons leading from the border at the Cheviot Hills
and the River Tweed throughout Scotland :

Till high Dunedin the blazes saw

From Soltra and Dumpender Law;

And Lothian heard the Regent’s order

That all should bowne them for the border.

Again in the same poem,

On Penchryst glows a bale of fire,
And three are kindling on Priesthaughswire.

Bale is an old word for bonfire or signal fire, which explains
an act of the Scottish Parliament passed in 1455, fixing the
signal code. One bale burned at a station was a signal that

6
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the English were coming; two bales, that they were come;
four bales side by side, they were in great force.

When the Spanish Armada approached England in Queen
Elizabeth’s time, the watchmen were ready, all around the
coast. Macaulay thus describes that night when the great fleet
was sighted :

A SEVENTEENTH CENTURY
BEACON

From Eddystone to Berwick bound, from Lynn to Milford Bay,
That time of slumber was as bright and busy as the day.

For swift to east and swift to west the ghastly war-flame spread.
High on St. Michael’s Mount it shone; it shone on Beachy Head.
Far on the deep the Spaniard saw, along each southern shire,
Cape beyond cape, in endless range, those twinkling points of fire.

The appended illustration is that of an English seventeenth-
century beacon fixed on a post, with steps for climbing to place
7
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fuel and light it. The beacon itself consisted of a wrought-iron
basket, in which was usually burned a coil of rope smeared
with tar. Undoubtedly a similar type fixed to a lighter, portable
pole was used during the Peloponnesian War in the fifth cen-
tury B.C. to give those signals in which the flame was moved
to and fro or up and down.

One of the most curious of early telegraphs was the human
voice. Diodorus Siculus says that the great Persian King
Cyrus established lines of signal towers on high hilltops ex-
tending in several directions from his capital, and on these
vantage points were men with leathern lungs who shouted
messages in short, staccato sentences from one to another with
great rapidity. Darius Hystaspes, a mighty successor of Cyrus,
is also credited with using the vocal telegraph. Stentor, the
noted Greek herald before Troy, roared the commander’s or-
ders to the besieging host with the voice of fifty men.

Julius Ceesar, while in Gaul in 53 B.C., hearing of some dis-
orders in Rome and believing that he had the Gauls pretty
well subdued, hastened back to the capital, leaving his army in
winter quarters. But no sooner was his back turned than some
Gallic chieftains began to conspire. The tribe of the Carnutes
agreed to start an uprising if the other tribes would back them
up. Under two daring chiefs, they rendezvoused near Orléans
and massacred all the Romans there, including Cesar’s com-
missary of that department. The news spread throughout Gaul
with lightning quickness. It is said to have traveled to the
Arverni at Gergovia, in present-day Auvergne, about one hun-
dred and sixty miles, between sunrise and the end of the first
watch, 9 A.M. Men stationed in low towers or signal posts on
hilltops shouted the news from one to another in a peculiar
code of “sonorous monosyllables.” This method of communica-
tion existed in some degree in Gaul until the Middle Ages.
Remains of some of the towers could still be seen on hill-
summits in France in recent years.

One hears of the people in Albania and Montenegro using
this lung telegraph not so many years ago, and of the Kaffirs
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of South Africa doing a bit of it during their wars with the
French and English in the latter part of the nineteenth century.
Sir Samuel Moreland invented in 1670 the “Tuba Stentoro-
phonica,” an early megaphone, by means of which he conversed
with jolly King Charles II at a distance of a mile and a half.
Vague references seem to indicate that Alexander the Great
had something of the sort three hundred years before Christ.

There is a knack of pitching the voice in the proper manner
which causes it to carry great distances without apparent com-
mensurate effort. Scott, in Aune of Geierstein, tells us that in
Switzerland in the Middle Ages, even “The maidens will con-
verse with each other in that manner, from cliff to cliff, through
storm and tempest, were there a mile between” ; while an Eng-
lishman who tried to shout across a gorge above the roar of
a torrent could not be heard twenty yards away.

The inhabitants of the island of Gomera, in the Canaries,
have a curious whistling language by which they converse from
mountain to crag across the deep valleys and gorges of their
rough little domain. With the aid of tongue, lips, teeth and
fingers they make shrill whistles take the form of words. A
traveler ? tells how a woman, with her lips drawn tight across
her teeth in a sort of death’s head grin, made her whistle sound
the word, “Pepe.” The natives say, “Just whistle and speak
the word at the same time”; easier said than done for a be-
ginner. Conversations were held for this traveler, and the an-
swers of the men on the opposite mountain showed that they
understood every word. Various references show that this
whistling language has been in use in Gomera for centuries.

How long ago did it occur to human beings that the glint
of sunlight from a polished surface might be used as a signal?
Many more centures than we imagine. Herodotus tells of a
signal flashed from Athens to Marathon by means of a bur-
nished shield at the time, 480 B.C., when the Greeks were
about to come to grips with Darius’s army. Xenophon mentions

2 Gest Very in New York Times Magazine, March 3, 1935.
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one such signal given by Lysander before the Battle of
ZEgospotamos. King Demetrius of Macedonia is represented as
giving the signal for battle at Salamis in Cyprus by displaying
a gilded shield.

Henry Cornelius Agrippa, in a learned treatise published in
Antwerp in the sixteenth century, seems to be describing the
heliograph when he says that Pythagoras knew about it. The
great Pharos or lighthouse at Alexandria, erected nearly three
hundred years before Christ, is said by some to have had a re-
flecting mirror for signaling on the top of it, probably of bur-
nished metal, for such was the material of ancient mirrors.

What method of signaling did the Emperor Tiberius use
in his retreat in the island of Capri, from which he ruled
Rome so ably for the last ten years of his life—what else than
the heliograph? Tacitus pictures him, an old man of more
than seventy, standing on a rocky point of the island, looking
towards the hills on the mainland for news of the execution
of the traitor Sejanus, which he had ordered, but which might
prove fatal to himself. He had a ship ready and loaded with
his treasure, on which to flee if Rome turned against him. But
from the hill on shore the world flashed that all was well, and
the old man turned and went back to his villa, to rule—partly
by telegraph—for six years more.

The Moors in Algeria were using the heliograph as far back
as the eleventh century A.D. But after ancient Rome, one
hears nothing more of it in Europe for many hundreds of years.

The heliostat, a device by which a flash may be sent in any
desired direction, regardless of the sun’s motion, was invented
by Willem Jakob van ’s Gravesande (1688-1742), a Dutch
physicist. The discovery of the art of making mirrors by sil-
vering one side of a glass made greater distances possible with
the heliograph. Early in the nineteenth century Johann K. F.
Gauss, the German mathematician, discovered by experiments
that the flash from a mirror one inch square could be seen 7
miles. With a much larger mirror the distance could be enor-
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mously increased. But little was done with the heliograph until
the Morse dot-and-dash code was devised.

In 1861, the United States Coast Survey, testing a mirror
equatorially mounted in the Lake Superior region, found that
they could send signals as much as 9o miles. By 18go the
army, working from mountain peaks in Arizona, had been able
to flash a message 215 miles. The British took it up, and added
night signaling with an electric or calcium light, the dots and
dashes being made by alternately exposing and masking the
light. They employed the heliograph in the Afghan and Boer
Wars, and it was also extensively used in the World War.

The invention of the rocket in the seventeenth century sup-
plied another means of signaling much used by armies and
navies until recent years. Thomas Moore in Lalla Rookh (1817),
represents Hafed, his Persian fire-worshiper hero, as being
called from his sweetheart’s side by calcium lights and rockets:

With sudden start he turned
And pointed to the distant wave
Where lights, like charnel meteors, burn’d
Bluely, as o’er some seaman’s grave
And fiery darts, at intervals
Flew up all sparkling from the main,
As if each star that nightly falls
Were shooting back to heav’n again.

“My signal lights! I must away....”

It was also in the middle seventeenth century that flags were
first used for sending messages by the Duke of York, after-
wards James II, in the English navy; though we have a right
to suspect that not the dull-witted James but some unknown
genius originated the idea.

Experimenters were busy as bees during that century,
wrestling with the problem of gratifying mankind’s desire to
send a message through the air as quick as light. The inven-
tion of the telescope gave them many ideas. One Schottus pro-
posed to spell out signs with huge letters at hilltop stations,
while the next station watched the process through a telescope.

IT
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Another enthusiast named Kessler would adapt the system to
the night by placing the letters, cut out of plank, one after an-
other over the end of a cask, inside which a light was burning.
In 1684, Dr. Robert Hooke suggested his improvement upon
these ideas which will be discussed in the next chapter.

There have been other and curious instances of signaling;
that line of cannon, for example, within hearing distance of
each other from Buffalo to Albany and thence down the Hud-
son to New York, by which word was sent to New York in
1825 that Governor De Witt Clinton and his party had started
from Buffalo through the Erie Canal in its grand opening
celebration. The news traveled from Buffalo to New York in
eighty minutes, and a “reply” thundered back in about the
same time,



CHAPTER II
SEMAPHORE, OR VISUAL TELEGRAPHS

Then the wooden telegraph’s long arm
Had just been taught to indicate alarm.
JouN PIERPONT.

HOSE ancient fire signals were such a nuisance—you

had to burn so many fires at once to let your allies know
that sixteen enemy ships were coming up the coast, and so on
—that an Arcadian Greek named Afneas Tacticus set himself
to find something simpler. The device which he conceived must
have cost him considerable mental travail, for it was rather
more complicated than the old system, and unless perfectly
handled, less dependable.

He proposed cylindrical earthen jars, four and one half feet
high and one and a half feet in diameter, all precisely the same
size, one to be placed at each signal station. In each there was
to be a disk of cork, nearly fitting the jar, but small enough to
slide up and down inside it. Set in the center of the disk was
a light rod which protruded through the mouth of the jar.
Spaces, three fingers wide, were marked off on the rod, each
one marked with some message: “Enemy cavalry has passed
the border”; “Light infantry ditto”; “Enemy retreating”;
“Fleet coming to your assistance”; and so on, for the full
length of the rod.

Next, small holes, all of exactly the same size, were drilled,
one in the bottom of each jar, and corks fitted to them. The jars
were now filled with water and the cork disks set afloat in
them. When one station wished to give news to another, it set
up the warning beacon which called that station. At the mo-
ment that the other station acknowledged the call by showing a

13
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light, both operators pulled the stoppers from the bottoms of
their jars, and the corks began to descend simultaneously. When
the sender observed that the cork had sunk until the desired
message was opposite the top of the jar, he displayed another
light, and the receiver instantly stopped the outlet of his jar
and noted the fact marked on the rod, “Our army is retreat-
ing,” or whatever it was.

This device required such hairline accuracy of handling that
we have no assurance that it was ever used.

All these beacon systems were absolutely rigid; that is, the
only messages they could send were a few which had been
agreed upon beforehand. Two Greeks named Cleoxenus and
Democlitus saw that what was needed was a system by which
words could be spelled out through the air just as they were
on paper. They made an attempt to create such a device, but
bogged down on the job and the historian Polybius, who lived
204 to 125 B.C., took it over and put on the finishing touches.
At least, that is Polybius’s story. But no matter who did it, it
contained the fundamental principle of the best systems of
signaling which were developed in the centuries to come.

These Greek inventors divided the alphabet into five groups
of letters, which were marked upon pieces of plank in regular
sequence, thus:

A Z A4 I (2
B H M P X
r 6 N b) v
a4 I ) T 2
E K 0] Y

Each signal station was to have a set of these boards. At each
station there was also to be a fence closely built of plank, as
14
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high as a man’s head and several yards long. To announce the
beginning of a message, the sender raised two torches, the ob-
server responded with two. It was advisable, of course, to reduce
the message to the fewest possible number of words. To spell
out a word, the sender then raised torches at the left end of
the fence to indicate the number of the plank, torches at the
right to indicate the number of the letter on the plank. Suppos-
ing the name DARIUS (4APEIOZY) is to be sent: D (A4)
is on the first plank and is the fourth letter. Hence raise one
torch at the left and four at the right. A is the first letter on
the first plank, so one torch is next raised on either side—and
so on. After each letter was shown, the lights were to be veiled
by lowering them behind the fence.

Again there is no record of this system’s ever having been
used. And there the matter of semaphore signaling rested for
seventeen or eighteen hundred years.

One of the busiest minds of the seventeenth century was
that of Dr. Robert Hooke (1635-1703). Every little while he
bobbed up before a meeting of the Royal Society in London
to read some paper or to report or perform some experiment
in physics, mechanics or mathematics. About 1767, he toyed
with the idea of telegraphing by means of symbols of some
sort, to be displayed on high places and read through tele-
scopes—for again that instrument was the inspiration.

The idea did not quite work itself out then; but sixteen
years later, when the Turks laid siege to Vienna, and were
finally beaten off only with the aid of Jan Sobieski of -Poland,
Dr. Hooke was fired again by the notion of devising some
means by which a beleaguered city, for example, might com-
municate with its allies on the outside. He took up his tele-
graph once more, developed it, and made a report on it with
drawings before the Royal Society in 1684. His device con-
stitutes another and very important step in the direction of the
semaphore telegraph.

Dr. Hooke’s own drawings of his machine are reproduced
herewith. His idea was to reduce the alphabet to simpler char-
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acters, and to have some symbols which would mean whole
sentences. The two crescent-shaped pieces of wood or metal
shown in the drawing were to be used in various ways as pre-
liminary signals. When turned towards each other to form a

DR. HOOKE’S SEMAPHORE

letter O they meant, “I am ready to communicate.” The next

station answered by placing them back to back, thus, )( as in

the picture, meaning, “I am ready to observe.” A single curve

with points facing towards the right, thus ( meant, “I shall be

ready presently”; with points towards the left ) “I see plainly
16
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what you shew.” A single one with points turned upward re-
quested, “Shew the last again”; with points turned downward,
“Go slower.”

A mere right-angled symbol, shown in eight different posi-
tions, stood for eight letters of the alphabet. Dr. Hooke did
not take time to work out a whole vocabulary. He was too
busy, he said, which meant that his restless mind was too eager
to pass on to something else. It was needless for him to devise
all the symbols, anyhow, he thought:

... since, whensoever such a Way of Correspondence shall be put
into Practice, those, and many more than I can think of at present
will of themselves occur; so that I do not in the least doubt but
that with a little Practice thereof, all Things may be made so con-
venient that the same Character may be seen at Paris, within a
Minute after it hath been exposed at Londom, and the like in
Proportion, for greater Distances.

Again the world was too slow in understanding to do any-
thing with the idea, though a Frenchman, Guillaume Amontons,
took it up a few years later with the French Academy of Sci-
ences and improved Hooke’s device; and so the matter rested
for another century and more.

In 1763, the Liverpool (England) Town Commission placed
a signal station at Bidston, on the Cheshire side of the Mersey
estuary, where there was an outlook to sea, so that a vessel could
be seen some hours before it reached port. Here more than
seventy-five tall masts were erected in a long row, each repre-
senting some important Liverpool ship-owner, and on which
his own house flag was hoisted when one of his vessels was
sighted, homeward bound. The signal could be secen from the
Merchants” Coffee House and other points of vantage in the
city, and preparations were made for receiving the cargo.

Herman Melville, in his Redburn, published in 1849, recalls
that the old church of St. Nicholas, on the water-front near
Prince’s Dock, Liverpool, helped to spread the news to wives,
sweethearts and kinspeople of homeward-bound sailors. This
church, dedicated to the patron saint of mariners, had a fine
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chime of bells. “Thirty or forty years ago,” says Melville,
“these bells were rung upon the arrival of every Liverpool
ship from a foreign voyage.” Then, as for many decades after-
wards, the homecoming of a ship from foreign parts was one
of the most important of events, not only to a seacoast city,
but to its nation.

Later the Bidston masts were superseded by a semaphore, and
in 1827, this was connected by a line of such telegraphs with
the lookout station at Holyhead, seventy miles away, whence
information of the vessel’s approach could be obtained much
earlier.

When Chappe’s semaphore—the Chappes were three French
brothers, discussed later—became famous in the closing years of
the eighteenth century, Richard Lovell Edgeworth, a prominent
Irish gentleman, well known in British social, sporting and gov-
ernmental circles, declared that he had used a device of the sort
more than a quarter century before. In his memoirs he tells how,
in 1767, when a race between two famous horses was pending
at Newmarket, Lord March, talking one night at Ranelagh to
Sir Francis Delaval, expressed regret at being unable to attend
the race, but said that by relays of express riders which he
would place, he expected to hear the result at an early hour at
the Turf Coffee House in London, “and I shall manage my bets
accordingly.”

Edgeworth, then a young man of twenty-three, was standing
by, and asked when he expected to receive the news. “By 9 in
the evening,” said Milord. Edgeworth, who had read Dr. FHooke
and others on the subject, said, “I can get it by 4 in the after-
noon.” March ridiculed the statement, whereupon Edgeworth
offered to wager £500 that he could have the word by 5 p.M.
Sir Francis Delaval, who knew Edgeworth as a clever scientific
experimenter, looked into his face for encouragement, and then
offered to lay another £500 on his side. Lord Eglintoun did the
same, and a man named Shaftoe and some one else in the
party took up their bets, which were all put into writing at the
Turf Coffee House next day.

18
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Edgeworth confided his scheme to Sir Francis alone, and they
set up an experimental telegraph between Delaval’s home in
Hampstead and a house in Great Russell Street, Bloomsbury.
What they needed was simplicity itself, for there were only two
signals necessary, one for either horse. Naturally Edgeworth
and his friends won their wagers. Perhaps it was the birth of
his daughter about this time—in after years famous as the
novelist, Maria Edgeworth—which diverted his mind from his
telegraph, for he made no further effort to use or improve it
until the Chappe semaphore became known.

Some time before the breaking out of the French Revolution,
three brothers named Chappe, youths in their teens, were pupils
in two French boarding schools—Claude, the eldest, at the
Seminary d’Angers, while his brothers were in another school
about half a league distant, but within sight of the seminary.
It is asserted that the brothers had never read anything on the
subject of signaling. Whether this be true or not, Claude de-
vised what was really the first of the semaphores used for many
years afterwards, and did it just for the fun of communicating
with his brothers daily. It was at first an upright pole, with a
movable arm attached to it. The brothers, no doubt conferring
by letter, developed the idea further. Two more billets of wood
were added to the ends of the main beam, and by setting these
arms in various positions, they were able to work out 192 differ-
ent signals. The school authorities permitted, perhaps encouraged
them to erect their apparatus on the school grounds.

The young men believed that they had an idea which was
destined to be of public service, and in 1791, some time after
they had left their schools, they set up an experimental line in
Paris. The populace, with typical mob intelligence, suspected
treason to the Republic, overthrew the masts and burned them.
A second attempt met the same fate, and the brothers narrowly
escaped with their lives. But by this time the Revolutionary
government had begun to see merit in the suggestion, and the
Assembly voted 6,000 francs for a series of official tests. A line
was set up and a committee of three members of the Assembly
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tested its operation. Their report, dated July 2, 1793, was
favorable. It speaks of the sending of a télégramme—the first
appearance, so far as known, of that word in a written or
printed document. Claude Chappe wanted to call the instrument
the tachygraphe, but was overruled.

The Assembly now took over the brothers’ invention, and on
August 4, 1793, ordered the construction of a line from Paris
via Montmartre to Lille. M. Breguet, a famous watchmaker,
aided the Chappes with the mechanism, and a prominent dip-
lomat, familiar with cipher codes, helped to simplify the language
so that a certain position of the wooden arms sometimes stood
for a whole syllable, word or phrase.

Half of Europe was making war at that time upon the blood-
stained state which was trying to abolish the monarchistic form
of government. The first telegram in history was creaked and
clattered out by the waving arms of the machine on the hill of
Montmartre on August 15, 1794. Fortunately for the prestige
of the telegraph, it was a message of victory; it announced the
capture of Quesnoy from the Austrians. A second message
sent two weeks later regarding the taking of the town of Condé
has erroneously been given first place by most historians. When
the Convention replied to the victorious commander, “The Army
of the North deserves the gratitude of the country,” France was
thrilled to its boundaries by the speed of the new communication.

Claude Chappe was made chief telegraph engineer of the
Republic, with his brothers as his assistants. The Lille line was
extended to Dunkirk in 1798 and to Brussels in 1803; and
meanwhile other lines were building. In 1805, Napoleon, then
Emperor, extended a line to Milan. After Claude Chappe’s
death that year, his brothers took over the management of the
system. Under them the northern line was extended to Am-
sterdam, and other arteries were thrown out through Stras-
bourg to Mainz, to Calais, to Brest, while the Italian chain was
extended to Venice and Mantua. At the end of the Napoleonic
era, France had 1,112 miles of telegraphs, served by 224 stations.
During the next twenty years many more extensions took place,
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The accession to power of Louis Philippe in 1830 was
disastrous to the Chappe brothers, for the Citizen King dismissed
them and filled their places with friends of his own. He greatly
extended the system, however, and by 1844, France had 533
stations and 5,000 kilometers of line. Through the country, a
great number of semaphores were located on the stumpy Gothic
church towers from which the spires had fallen ages before, or
on which the projected spires had never been completed. Of
course, every station must have a telescope with which to read
the signals; those were halcyon days for the optical instrument
makers.

In the early 1790’s, the British army on the Continent did
almost nothing in the way of signaling, orders and information
being conveyed by messenger. During a campaign an observant
British officer noticed near Menin in Flanders a distant wind-
mill on a hill with two of its long arms broken off; and he
observed that the two remaining arms changed their position
now and then, such changes being quickly followed by move-
ments of the French troops. He discussed his suspicions with
a messmate, the Duke of York’s chaplain, Rev. John Gamble,
who had a flair for mechanics, and who now became deeply
interested in the subject of signaling. When a drawing and
alphabet of Chappe’s telegraph were found on a French prisoner,
they were taken at once to Gamble, who set to work to produce
a better system. The Duke asked him to investigate and report
on all known methods of signaling. The result, entitled, Ob-
servations on Telegraphic Experiments, was printed by the Duke
carly in 1795, and a copy sent to the Admiralty. Though the
Admiralty had no telegraph then, a line of signal stations had
been erected along the coast, whereby numbers of black balls
hoisted in air could convey a few prearranged signals as to ship
movements.

Gamble was encouraged to experiment with his telegraph
ideas on the hills near Portsmouth, and there he worked out a
machine entirely different from Chappe’s. It was a vertical frame
holding five shutters which could be opened or closed so as to
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make thirty-one changes. But when he laid his plan before the
Admiralty, he was horrified to learn that another clergyman,
Lord George Murray, a younger son of the Duke of Atholl, had
barely preceded him with a six-shutter frame capable of sixty-
three changes. The Admiralty accepted Murray’s machine,
awarded him £2,000 for the idea, and proceeded to build some
lines along the coast.

Gamble now turned to another principle, and devised a signal
with five rays which could be thrust out from a post by lazy
tongs. It was much lighter than the cumbersome frame required
for the shutters, and could be carried or even set up in an or-
dinary wagon. But though he tried again and again to obtain
a hearing from the Admiralty, it refused to listen to him.

Thereafter for twenty years, whenever peace was made on the
Continent, interest in telegraphs slackened in England, and was
quickly revived again whenever Napolcon began to itch for
another war. At one time our old friend R. L. Edgeworth is
found superintending the building of a Government line between
Dublin and Galway. In a telegraph line along the French coast
the DBritish, peering through their telescopes, noticed a modifi-
cation of the Chappe system which struck their fancy, and a
British officer named Thicknesse still further improved the
device, his machines being used from 1808 onward in the
Channel Islands. The name semaphore, formed from two Greek
words and meaning loosely “signal displayer,” was now born
and bestowed on this form of signaling instrument. In 1811, the
signal stations along the east coast of England were equipped
with the new machines.

In 1814, when Napoleon was sent to Elba, telegraphs and
signals were for the most part abandoned in IEngland ; but when
the wily Corsican escaped from the island a few months later
and France rose, cheering, to his standard, the Britons fell into
a somewhat comical flurry of rehabilitating the systems. Ad-
miral Sir Home Popham, an advocate of semaphores as against
the shutter species, now worked out another improvement
whereby the post upholding the arms could be revolved, thus
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making the signals readable from various directions. His tele-
graph soon replaced the shutter machines. There seems to have
been little or no use in Europe of the system sometimes em-
ployed in early times in America, of spelling out words by
hoisting black and white kegs on a rope attached to tall spars.

Among the other countries of Europe, Sweden was the quick-
est to adopt the semaphore, setting up an adaptation of the
Chappe plan in 1795. In 1802, it was established in a modified
form in Denmark. The Germans had a primitive and clumsy
form in 1798, and comparatively little was done towards de-
veloping telegraphs in that country until long after the
Napoleonic incubus was removed. In 1832, Prussia established
a state line connecting Berlin with Magdeburg, Paderborn,
Cologne, Coblentz and Treves, to which other lines were soon
added. Herr Treutler of Berlin also developed a telegraph for
railway use which combined the ideas of the semaphore and
heliograph—the two movable arms each being furnished with
a series of mirrors.

In Russia Nicholas I, who reigned from 1825 to 1855, saw
great possibilities in the semaphore, and organized a telegraph
system on a huge scale, connecting St. Petersburg with Warsaw,
Moscow and other important cities. The instruments were set
on stone towers of handsome appearance, high enough to over-
look the tall pines of the dark Russian forests, and some five
or six miles apart. The system cost many millions of rubles, and
was well manned. The line from St. Petersburg through Warsaw
to the German frontier required 220 stations staffed by six men
each, or 1,320 operatives all told. The department heads and
general administration staff numbered many more.

The chief weakness of the semaphore system, especially in
regions such as the vicinity of London, was shown by a report
that on 133 days during the fiscal year 1839 to 1840, the Ad-
miralty was unable to communicate between its office and Chat-
ham dockyard because of fog and smoke. On such days telegrams
were carried by messenger to some near point to Chatham, and
wigwagged from there.
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The semaphore was at first almost monopolized by the forces
of war. It was with what seems at the present day almost un-
believable slowness that the French and then the English began
to realize its commercial possibilities. The final removing of the
Napoleonic blight in 1815 left men’s minds free to promote the
arts of peace, and the telegraph began to be known as an agency
of commerce.

In the early 1840’s, the India Mail was a matter of tre-
mendous importance to England, and many minds were bent
on the problem of rushing it to British shores at greater speed.
In 1844 to 1845, for example, it was coming via the Red Sea,
across the Suez Isthmus, then by ship through the Mediterranean
to Marseilles, and from there hurried across France to Calais
by horse diligence. The letters and papers were carried in sealed
boxes ; but accompanying these was a bag containing a digest of
the news from India which a mounted messenger snatched at
Marseilles and galloped to Calais, outstripping the diligence. A
still more concise summary was taken from the bag at Mar-
seilles and telegraphed to Calais, where a fast boat lay champing
at the bit, waiting to rush it to British officialdom and the news-
papers. The fly in the ointment was that French journalists
“stole” the news from the telegraph en route, and were able to
publish it from twelve hours to a day ahead of the London
papers, which enraged the British editors almost to the point of
apoplexy. “The insolent and conceited jealousy,” fumed one
of them, “which has marked the whole policy of France for
some years past renders her people little deserving of the bene-
fits conferred upon them by the selection of the present route
for the conveyance of mails.”

To Alexandre Dumas alone among the novelists of that age
does the semaphore seem to have appealed as an element of
romance. It appears several times in The Count of Monte
Cristo, which was one of his few romances dealing with his
own period. In that story a poorly paid telegraph tender on
the line from Paris to Spain laments to a passing traveler, who
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happens to be Edmond Dantes himself, that the dormice are
eating his fruit. By pretending to suggest a remedy, Monte
Cristo tricks the telegrapher into sending a masked message
of great political importance and thus encompasses the ruin of
one of his enemies. Later the Count himself is said to be
visiting Paris to promote a new telegraph invention.

America was not long in noticing the development of the
telegraph idea in Europe. In those days when a blank, dead pall
of silence fell behind every vessel, every traveler as soon as the
port or home faded from view, and might not be lifted again
for months or years, the news hoped for most eagerly of all was
that of the sighting of a ship, one of the small, comparatively
frail vessels of the times, whose venturing into the vast, im-
pelled only by capricious winds, was a proof of the boundless
daring of humankind. Thousands watched eagerly for its com-
ing—wives, parents, sweethearts, kinsmen, friends to whom
some one on board was important or to whom it might bring
letters from the other side of the world, merchants for whom it
brought goods or cash for cargoes already shipped, exporters
and traders who anxiously awaited news of the foreign markets,
bankers for whom it did business abroad and to whom the for-
eign money situation was important, journalists who could hardly
wait to lay hands upon its news of other lands. This is why all
the carly telegraphs in America were erected on outlying points
of land to report to near-by cities the approach of homecoming
vessels, from one to several hours before they docked or cast
anchor in the harbor.

In 1799, when the name of The Castle in Boston Harbor
was changed to Fort Independence, the merchants of the city
gave the commandant there three flags, with which he was to
signal to shore the coming of a square-rigged ship, a brig or a
schooner respectively. For years thereafter, in the shipping col-
umns of Boston papers one saw such items as “Signal at the
Fort for a Ship,” “Brig below the Fort at Sunset,” and so on,
no effort being made to identify them. In later years, the mer-
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chants had a watchman stationed in the cupola or lantern of the
old State House to watch for sails.

On October 24, 1800, Jonathan Grout of Belchertown, Massa-
chusetts, a Boston lawyer and Master of Arts of Dartmouth,
procured a patent or charter for a line of semaphore telegraphs
from Martha’s Vineyard to Boston. “The Vineyard” was a good
place for sighting not only coasting vessels, but those coming
from the West Indies, South America or around Cape Horn. A
year later Grout’s line was not yet completed, for the Boston
Gazette announced in October, 1801, that: “A line of telegraphs
has been completed from the Vineyard to Cohasset. On October
21st, information of the arrival of the ship Mercury at the Vine-
yard from Sumatra was very expeditiously and correctly com-
municated, passing through eleven different stations. The line
will be extended to Boston.” Two or three weeks later the linc
was open to Dorchester Heights, and the Gazette, on November
13th, announced the arrival at the Vineyard of the sloop Lucy of
Boston from Baltimore and the brig Betty of Portland from
Demarara. “The above despatch information was communicated
to this town through fourteen different telegraphs.”

A few days later Grout announced through the New England
Palladium that he had established a ninety-mile line of tele-
graphs to Martha’s Vineyard, had a Boston office on Orange
Street, “and is ready to convey correct intelligence reciprocally
through said line.” The fees, he added, were “rated according
to a scale of reasonable proportions from $2.00 to $100. To
know more of which please apply as above from 8 a.M. to
11 A.M. or from 6 to 8 p.m.”

Sometimes the weather embarrassed Grout as it did all visual
telegraphers, and at least once he apologized through the news-
papers because a brig which had passed the Vineyard reached
Boston before the news could be semaphored. To stimulate busi-

1 William Upham Swan’s interesting paper, “Early Visual Telegraphs
in Massachusetts,” in Proceedings of the Boston Society for 1933, from
which much material in this chapter regarding the Boston telegraphs is
drawn.
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ness, he would now and then insert a tantalizing line in the
papers, “The proprietor of the Telegraph has many items re-
garding ships,” or “Intelligence is attained of divers vessels in
distress at the Vineyard.”

In 1804, he raised his rates. For the first news of the ap-
pearance of a schooner or sloop from domestic ports a subscriber
paid $10; if the vessel came from Europe the fee was $18; or
if from a far eastern or western port, $25. For brigs and scows
from the same quarters, the fees were $15, $25 and $30, and
for barks and ships, $20, $30 and $40 respectively. The rates
seem pretty stiff to us, and evidently did to the public of that
day, for Grout placed his affairs in a receiver’s hands in 1807,
and the last telegram was sent on April 24th of that year. Swan
says that the course of Grout’s pioneer line may still be traced
by no less than seven eminences bearing the name of Telegraph
Hill between Martha’s Vineyard and Boston, all former sites of
Grout’s semaphores, and by Telegraph Street in Dorchester,
leading to the old summit station.

In 1807, William Duane, editor of the Aurora of Philadelphia,
was urging President Jefferson to study Europe’s example and
establish telegraph lines between the principal ports and the seat
of Government. But the Government saw no reason for ventur-
ing farther into the matter of communication than the postal
service. Five years later that busy soul, Christopher Colles, en-
deavored to interest New York and vicinity in a telegraph.
Colles, then growing old, had been an early advocate of canals
and a piped water supply for cities, and had seen both sugges-
tions slowly being carried out. In July, 1812, he advertised in
the New York papers that:

Mr. Colles, having completed his Telegraphs, informs the pub-
lic that their Operations will be shown from the top of the Custom-
House on Tuesdays, Thursdays and Saturdays, from 4 until 6 in
the afternoon. Admittance, 50 cents.—The subscribers’ tickets will
be received.

A few days later, he published a long advertisement, declaring
that he had
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... with the assistance of God, the giver of all good things, been
able to discover and invent two or three practical modes of execut-
ing this important object—the simplest of which exhibits figures,
letters, words and sentences, by night or by day, either for the
universal communication of unexpected intelligence, letter by letter,
or by preconcerted sentences to any extent, for any event which
may be expected and registered for that purpose.

Notwithstanding the “lamentable consideration’” which he
sadly admitted “that the utility of any improvement is not always
a sufficient stimulation to insure success, and although the
minds of intelligent persons are sometimes so obscured by
prejudice or influenced by jealousy as to be invincible even by
the most lucid arguments and incontestable facts,” Colles never-
theless lectured at the Custom House on his device, and suc-
ceeded in getting sufficient financial backing to set up a
semaphore on Sandy Hook, from which, via Coney Island, news
of vessels sighted was relayed into New York.

The War of 1812 had just begun, and as it was principally a
naval war, one marvels that the Government did not see the
importance of placing semaphores along the coast to report
war-ship movements. The State and City of New York had
placed a signal station on Staten Island, which merely hoisted
colored balls when ships were sighted ; and there was consterna-
tion in the city one day in 1813 when four black balls and two
white ones were raised, announcing four enemy ships of the
line and two frigates outside of Sandy Hook. Perhaps the sight
of the signal station reporting them, as undoubtedly seen from
the decks of the squadron, was sufficient to deter them from
entering the harbor.

In 1813 Colles published a pamphlet on his machine, one
paragraph of which was headed:

CeLERITY OF THE CORRESPONDENCE

As it has been found by experiment that 84 letters can be ex-
hibited by this machine in five minutes, or 300 seconds, to the dis-
tance of one telegraphic station (averaged at ten miles), it follows
that each letter can be exhibited at that distance in 3.57 seconds,
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and to a hundred miles in 35.7 seconds;—and by the same pro-
portion, from Passamaquoddy to New-Orleans, a distance of 2600
miles, in 928.2 seconds, or 15 minutes, 28 seconds; and a com-
munication of the length of the Lord’s Prayer, in 36 minutes, 13
seconds—but say one hour. Will not this be rapid enough?

But notwithstanding his arguments and appeals, Colles’s line
never got farther than Sandy Hook, and was abandoned after a
few years.

In 1821, a new line was built under the direction of Captain
Samuel C. Reid, who had commanded the famous privateer,
General Armstrong, during the War of 1812. The lookout who
sighted the incoming vessels was on one of the hills of Staten
Island. At a test on June 23, 1821, a boy at the Battery received
messages with scarcely a mistake.

In 1824, Isaac Wright & Son and other merchants obtained
from the Common Council a year’s lease of the flagstaff at the
Battery, where signals were received, they declaring that the
telegraph was of great utility to merchants and ship-owners.
Upon the completion of the Merchants’ Exchange in Wall Street
in May, 1827, the telegraph receiving station was placed on its
roof, while at the other end of the line, it was extended to
Sandy Hook.

In the latter ’30’s Stephen Holt’s Hotel, corner of Water and
Fulton Streets, became the receiving station, the semaphore and
operator having a booth on its roof—for messages were often
sent from owner to ship as the latter tacked in through the
Ambrose Channel. Thus the line remained until Morse’s inven-
tion climinated it.

In San Francisco, Telegraph Hill still recalls the famous
semaphore of Forty-niner days with its two black arms which
pointed straight upward—Ilike those of a man confronted by a
highwayman’s gun—when a “side-wheel steamer” was sighted ;
the most joyous moment of the month to the infant metropolis,
and one which threw the whole city into an expectant bustle.

Captain Reid remarked that he had found from experiment
that it was possible to send “orthographically’” 400 words an
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hour. By orthographic he meant a condensation of part-time
system. The spelling out of a word, a letter at a time, was too
slow for the taste of most of the semaphorists. The Franklin
Institute reported an early and primitive system in which the
machine was so simple that it could attain only twelve positions.
These were laid out to express figures and numbers as follows:

¢ 2 3 4 5 6 7 8 9 10 II 12
a b c d e f g i 1 m o s
p k t v j y r n u z

q th w sh

ch wh X

If, said the Journal of the Institute, signals were seen to read
4, 5—5, 10, 5, 10, 81, 12—9, I, 10, 4, 5, 4—I, 4—2, I,
9, 4, 8, 10, 11, 9, 5—6, 8, 4—1, 7, 11, 11, 1I—1I0O, §, 10, the
message, taking the letters in the upper line, would read “De
ememi as landed ad Baldimole fid agooo mem.” Here one must
use one’s intelligence. The message is already fairly clear with
the exception of the eighth word. It is apparent that in some
cases letters not from the first line, but the second or third line
should be used; while in the eighth word, figures instead of
letters should be chosen for the first two, giving us “17,000.”
The message therefore reads, “The enemy has landed at Balti-
more with 17,000 men.”

To improve on this, a machine was devised capable of more
positions, and one simultaneously telescoped letters and words
so that one position sometimes meant a word or phrase.

When Sir Home Popham was reforming the British sema-
phores about 1816, flag codes to spell out words were brought
to a higher state of efficiency, and spelled-out messages now
began to be sent from ships to shore and thence through the
telegraph. Frederick Marryat, famous writer of sea stories,
worked out a merchant marine code which was used by British
ships for nearly forty years. In America, James M. Elford of
Charleston, South Carolina, a native of England and a teacher
of navigation, devised a marine signaling system, using seven
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blue and white flags, with which he compiled a vocabulary con-
taining several thousand combinations. He also set up a harbor
telegraph at Charleston which was used for many years to an-
nounce incoming ships.

Elford’s flag signals soon began to be adopted by American
vessels along the Atlantic coast. In Boston, Samuel Topliff,
owner of the Exchange Coffee House, extended the range of
the harbor signal system to a farther island, so that a vessel
could be reported much sooner. John R. Parker, who had be-
come Boston agent for Elford’s flag system, set up in 1824 a
semaphore telegraph to replace Topliff’s black balls and extended
it still farther out. The lighthouse keeper on Iong Island, who
was also Parker’s operator, was annoyed by excursioning
visitors, and announced through the Columbian Centinel in

1826, that:

There will not be any accomodations for Frolickers, as the
keeper does not wish to make a tipling-shop of any house belonging
to the United States Government. And that no liquors can be ob-
tained, as his whole attention will be devoted to his duty to the
Government and to the Marine Telegraph.

Parker, an indefatigable salesman, introduced the Elford flag
system pretty thoroughly to American ships. On top of the
masts of his harbor telegraph an indicator would first be hoisted
which corresponded to the “Conversation Flag” in the Elford
code, and which was used to start the message. Below were two
other arms with which thousands of combinations were possible.
The flag code was capable of making 8,000 signals, and Parker
kept ship captains coming to his office to obtain the latest cor-
rections and additions to it.

By this time, practically all American ships had been given
numbers, and these numbers were known in all the leading
American and English ports. When a ship captain approached
a harbor or passed Holyhead on his way in towards Liverpool,
he hoisted his number in signal flags. The captains all sent
Parker their numbers, so that he had the most complete shipping
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list in America, and the most extensive signaling vocabulary,
several editions of which were published. A lecturer before the
Boston Marine Society in 1833, alluding to Parker’s system,
said :

It must be evident, even to the most common observer, that no
means of conveying intelligence can ever be devised that shall
exceed or even equal the rapidity of the Telegraph; for with the
exception of the scarcely perceptible relay at each station, its
rapidity may be compared with that of light itself.

In 1837, a memorial was presented to the Twenty-fourth
Congress, praying for the construction of a telegraph line from
New York to New Orleans. The House, before acting, asked
the Secretary of the Treasury to report upon the propriety of
establishing a system of telegraphs for the United States. The
Secretary in turn sent a circular letter to naval and revenue
officers and to a few prominent scientists, asking for their
opinions as to the best system, distances between stations, the
rapidity with which messages could be sent, the possibilities at
night and in foggy weather, and so on.

Many of the replies were not illuminating, and showed little
knowledge of the subject. Captain Reid of New York found
here a golden opportunity to voice a grievance. He said the
telegraph built in 1821 to Staten Island was intended to be com-
pleted to Sandy Hook, but was not because the Merchants’ IEx-
change showed no disposition to aid him.

Captain Hunter of Baltimore estimated that with a well-
managed telegraph, news could be sent from New Orleans to
Washington in one hour, or about ten minutes to the hundred
miles. He thought Sir Home Popham’s system the best—two or
more arms near the top of a mast, so moved by ropes as to be
capable of a complete revolution. Stations eight miles apart could
be built, he said, for about three hundred dollars each. The dis-
tance between Boston and Washington, for example, would re-
quire about fifty-six such stations, which could be operated at a
cost of, say, $18,000 a year.
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Among the replies was a protest from a New York college
professor named Samuel F. B. Morse, who told the Secretary in
effect that it would be unwise to spend a lot of money on visual
telegraphs, which would be out of commission at night and in
bad weather, and would soon be obsolete, anyhow; for he,
Morse, had under way a system of telegraphing by electricity
which could be used at any time and in any weather and would
sweep the semaphore out of existence. He so impressed some
of the Congressmen with the possibilities of his device that
governmental interest in visual telegraphs quickly died out.

But meanwhile other semaphore lines had been built. There
was one between New York and Philadelphia, passing through
Mount Holly, which worked for a few years, mostly for the
benefit of market operators. When the Morse telegraph forced
it out of business, the Philadelphia Public Ledger, announcing
on January 7, 1846, the sale of its equipment, remarked that
it had “no doubt done good service to its owners”:

Intelligence was conveyed from one city to another in about ten
minutes, by elevating boards on a pole in a particular way.... At
night, lamps of different colors were used. The whole concern has
been sold for about $3,000. It was a great affair when first estab-
lished, and many mysterious movements in the Philadelphia stock
and produce market were laid at the door of the speculators who
worked the telegraph. No doubt the speculators paid them well.
But though a good thing at first, it has been superseded by a better.
Morse’s electro-magnetic telegraph has prostrated all rivals.

In 1844, the year when Morse sent his first message, Parker,
shrewdly foreseeing the triumph of electricity, sold his Boston
line and retired. New ship telegraph promoters came into the
field, however. In 1845, Henry J. Rogers, then superintendent
of the United States Magnetic Telegraph at Baltimore, and
Furman Black obtained a patent on a new system of marine
flag and semaphore signals, to be used in connection with the
new electric telegraph. Their grandiose scheme included stations
or observatories all along the coast, from which the positions
of vessels, especially those in distress, would be signaled and the

33



OLD WIRES AND NEW WAVES

news scattered by wire. Storm or news schooners and life-boats
would be maintained by the company at various points. These
visionary proposals never proceeded very far towards realization.

Semaphore telegraphs continued in operation in Algeria until
1860. An occasional isolated one still continued waving its arms
at scattered points on the world’s seacoasts until very recent
years. But to-day the so-called semaphores which swing sedately
up and down over railway tracks or wink red and green eyes at
night in mute warning or release to locomotive engineers are
practically the only reminders left of the “telegraph” developed
by the Chappes and others a century and a half ago.

The visual telegraphs did indeed perform good and useful
service in their day. To an earlier generation, they typified the
ultimate in speed, even as radio and the airplane do to us. Long
before electricity had been put to work in communications, crack
stage-coaches were being named “Telegraph,” as a hint at high
velocity. Did not Mr. Pickwick and his friends, in the year 1827,
according to their chronicler, ride down on the Muggleton
Telegraph to that famous Christmas house-party at Dingley
Dell?



CHAPTER III
GROPING TOWARDS THE ELECTRIC TELEGRAPH

Soon, like Orion’s belt of fire,
Its broad electric arm shall hold
With all a monarch’s strong desire
The world and all its varied fold.
E. J. O'REemLy.

HE discovery of lodestone, or magnetic iron ore, was

another event which set men’s imaginations to working,
centuries ago. Giambattista della Porta, an Italian natural
philosopher, commenting upon “the wonders of the magnet,” in
his book, Magia Naturalis, published in 1569, said, “I do not
fear that with a long absent friend, even though he is confined
by prison walls, we can communicate what we wish by means of
two compass needles circumscribed with an alphabet.”

Nearly fifty years later, Faminianus Strada of Rome, in his
Prolusiones Academice, published 1617, repeated the sugges-
tion, but this time described it as an accomplished fact. As Ad-
dison paraphrases Strada, there was “a certain loadstone which
had such a virtue in it that if it touched two several needles,
when one of the needles so touched began to move, the other,
though at never so great a distance, moved at the same time and
in the same manner.” The two friends each had one of these
needles set on a pivot in the middle of a dial plate having the
letters of the alphabet around its circumference. When one
friend turned his needle so that it pointed to a letter, the other
needle, a thousand miles away, did the same: “By this means
they talked together across a whole continent, and conveyed
their thoughts to one another in an instant over cities or moun-
tains, seas or deserts.” !

1 The Spectator, No. 241, December 6, 1711.
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This yarn of Strada’s is often cited in awe-stricken tones by
modern writers as a prediction of the telegraph. Nearly all of
them overlook della Porta’s prediction, decades earlier, and the
fact that Strada admitted getting his idea from a screed of
Cardinal Pietro Bembo’s (secretary to Pope Leo X) who died
in 1547, and therefore preceded Porta, too, in the suggestion.
To be honest, however, it must be admitted that the thing is no
more than a coincidence, an accidental coupling of man’s long-
ing for quick communication with his semi-superstitious awe
of the magnet.

The idea took hold strongly of the imagination of the seven-
teenth century, and several other amateur scientists who were
the best the age afforded, repeated it in various forms. Even
long afterwards, in 1744, Mark Akenside sang, in Pleasures of
the Imagination;

Two faithful needles—from the informing touch
Of the same parent stone, together drew

Its mystic virtue;—

And though disjoined by kingdoms—though the main
Rolled its broad surge betwixt—and different stars
Beheld their wakeful motions—yet preserved

Their former friendship and remembered still

The alliance of their birth.

That ardent experimenter, Sir Thomas Browne, actually had
two dials fashioned, magnetized two needles, and carefully
tested the theory, but found to his disappointment that when he
moved one needle, the other paid no attention whatsoever. “That
it continued motionless,” says Dr. Johnson in his life of Browne,
“will be easily believed ; and most men would have been content
to believe it without the labour of so hopeless an experiment.”
But Browne, he adds, “appears to have been willing to pay labour
for truth.” The Doctor forgot or was not aware that in Browne’s
day the knowledge of magnetism was still in its swaddling
clothes.

But slowly men were groping, groping through the murk of
ignorance towards the light; and now we begin to discover, at
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intervals of several years, real suggestions of the telegraph.
Electricity had been discovered, and in 1729 an English gentle-
man, Stephen Gray, sent a spark and excited an electroscope
through 293 feet of wire suspended by silk threads. He con-
tinued improving his apparatus and lengthening his line until in
August, 1730, he sent the impulse through 886 feet of wire. He
described the experiment in a letter to the Secretary of the Royal
Society of London, dated February 8, 1731. But clearly he was
thinking only of the conductivity of electricity and the capacity
of metal to carry it; there was as yet no thought of com-
munication.

The Leyden jar was discovered in 1745, and several experi-
menters during the succeeding year received such shocks from
it that some of them well-nigh lost their interest in science. One
Boze, on the contrary, wished to die by the current so that the
account of his death might be spread upon the Memoirs of the
French Academy. News of the discovery spread over Europe
and excited great wonder. Amateur electricians went about,
gratifying public curiosity at so much per shock. Many of us
can remember when the same thing was being done by fakirs
at county fairs and elsewhere not so many decades ago, when the
shocks were supposed to be good for what ailed you.

The first advance was in the matter of distance. Daniel
Gralath, early in 1746, was first to extend the field of the shock,
which he did by discharging a battery of three jars through a
circle of twenty persons with linked hands. A month or so later
Joseph Franz, at Vienna, discharged a jar through 1,500 feet
of iron, and next a man sent a charge through 30 ells of in-
sulated wire (the ell in divers countries varies in length from
2214 to 47 inches, so make your own guess), laid along the bank
of the River Pleisse, whose water formed the return half of the
circuit.

The Abbé Nollet, a famous clerical scientist of the period, in
the same year sent a Leyden jar shock through a chain of 180
of the Royal Guards in Paris, and shortly afterwards demon-
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strated on a grander scale in a Carthusian monastery. By
placing lengths of iron wire between the hands of every two of
the monks, he formed a circuit a little more than a mile in length.
At the discharge of the jars, the brethren all leaped simultane-
ously into the air in undignified fashion, and then laughed
heartily at the spectacle they had created.

Progress was rapid that year. Lemonnier of Paris next sent
a shock through 12,780 feet of wire lying on the ground. At this,
Watson of England was spurred to new tests under the sponsor-
ship of a committee of the Royal Society. In July, 1747, a wire
was carried across the Thames on Westminster Bridge; one end
of it touched a Leyden jar, the other end was held by a man
on the opposite shore, who grasped in his other hand an iron
rod, which he dipped into the water. Another man stood near
the jar, holding in one hand a wire communicating with the ex-
terior coating of the jar, and in the other an iron rod. On dipping
the rod into the water and thus completing a circuit, a shock was
felt by both men, but most strongly by the man near the jar,
because some of the current escaped into the stone of the bridge.
Later Watson learned that the shock would pass through earth
as well as water, and what seemed to be fairly dry earth, at that.

In 1748, Benjamin Franklin sent inpulses in similar manner
across the Schuylkill River, and De Luc some months later
across Lake Geneva. Franklin, in a letter to his friend Peter
Collinson of London early that summer, said:

Chagrined a little that we have hitherto been able to produce
nothing in this way of use to mankind, and the hot weather coming
on, when electrical experiments are not so agreeable, ’tis proposed
to put an end to them for this season, somewhat humorously, in
a party of pleasure on the banks of the Skuylkill. Spirits at the
same time are to be fired by a spark sent from side to side through
the river...a turkey is to be killed for our dinner by the electrical
shock, and roasted by the electrical jack, before a fire kindled by the
electrified bottle, when the healths of all the famous electricians
in England, Holland, France and Germany are to be drank in
electrified bumpers, under the discharge of guns from an electrical

battery.
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At last, in 1753, we came to the first authenticated suggestion
of communication by electricity ; and the name of the seer who
proposed it will probably remain forever an uncertainty. A letter
written at Renfrew, Scotland, on February 1, 1753, signed
merely “C.M.” and published in the Scots Magazine of Edin-
burgh, under the caption, “An Expeditious Method of Convey-
ing Intelligence,” proposed the stringing between two distant
points of as many insulated wires as there are letters in the al-
phabet, through which “electrical discharges should separately
exhibit themselves by the diverging balls of an electroscope,
or the striking of a bell by the attraction of a charged ball.”

An investigation as to the identity of this unknown genius
was started by “Inquirendo” in Notes and Queries in 1853,
and for seven years the subject was discussed. Sir David
Brewster, writing in The Engineer (London, Dec. 24, 1858)
expressed his firm belief that the writer was Charles Marshall
of Paisley, who was remembered by his fellow townsmen as a
man “who could light a room with coal reek, and make lightning
write and speak upon the wall”; which sounds as if he had
been one of the earliest experimenters, not only with electricity
but with illuminating gas. But another investigator wrote two
years later that he had learned positively from Marshall’s son
that Marshall was not the man, but instead, one Charles Mor-
rison, of Renfrew.

Joseph Bozolus, a Jesuit and lecturer on natural philosophy
in the college at Rome, was next to suggest an electric telegraph.
This must have been prior to 1767, for his idea is described in a
Latin poem, Llectricorum, by Josephus Marianus Parthenius,
published that year. Father Bozolus’s plan was that of two wires
laid underground between two stations. At one station, the inner
coating of a Leyden jar or charged plate was connected to one
wire, the outer coating to the other. The discharge through the
wires would produce a spark between the contiguous ends of
the wires at the other station. An alphabet of such sparks could,
he thought, be devised without much difficulty, But nobody
did it.
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(As this chapter is growing continually more technical, any
lay reader who chooses may skip the rest of it and be none the
worse off, save that he will miss seeing the slow but steady prog-
ress towards success; he will not learn how much spade work
was done, indeed, how near to being practical the telegraph
became before Morse or Wheatstone even took up the subject.)

The first telegraph instrument of which there is any record
was that of Georges Louis Le Sage, set up at Geneva in 1774.
His line consisted of twenty-four insulated wires for the letters
of the alphabet (i, j and u, v each being represented by a single
wire), each wire ending in an electroscope, duly lettered, where
a ball of pith became nervous when its key at the other end of
the wire was pressed. The receiving operator, watching the little
bobbing balls, spelled out the words. Le Sage said in a letter
written in 1782 that the notion of corresponding by means of
electricity had been contemplated by him for thirty or thirty-five
years. His first thought of it must therefore have been nearly
coincidental with that of the unknown Scotch genius.

In 1787, Lomond in Paris is reported to have operated one of
those pith-ball telegraphs with a single brass wire extending
from one room to another at some distance. Arthur Young, an
English traveler, saw it at work. Madame Lomond went to the
instrument in the other room, Young wrote a short sentence on
paper, Lomond manipulated the machine a while, and lo!
Madame came in with the sentence correctly written out in her
own hand. Young thought that she identified the letters by the
motions of the ball.

In 1704, Reizen of Geneva rigged up a queer device of thirty-
six wires, connected at the receiving station with strips of tin foil
pasted on glass, and representing the letters of the alphabet and
the ten digits. The flash of a spark at breaks in these strips
spelled the message. But it was evident that these systems which
required a wire for each letter and figure were not the final
answer to the problem.

In 1795, Tiberius Cavallo experimented in England with a
wire 250 feet long, insulated by successive coatings of pitch,
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linen strips, woolen cloth and oil painting, and announced
vaguely that “by sending a number of sparks at different inter-
vals of time, according to a settled plan, any sort of intelligence
might be conveyed instantaneously.” But the idea was evidently
beyond his capacity to make practical.

We are totally in the dark as to what sort of telegraph D. F.
Salva set up in Spain a little later, and through which messages
were sent to a hitherto unheard-of distance. The Madrid Gazette,
on November 25, 1796, tells how the Prince of the Peace, hav-
ing heard of Salva’s telegraph and of a paper which he had read
on it before the Academy of Sciences, went to see it, and being
“delighted with the promptness and facility with which it
worked,” he presented it before King Charles IV and the court,
operating it himself. Later the Infanta Don Antonio had a Salva
telegraph constructed “of great extent and on a large scale, by
which the young prince was informed at night of news in which
he was much interested.” He also entertained Salva at court.
The explorer Humboldt declares that a telegraph was built
under this plan between Madrid and Aranjuez, a distance of
twenty-six miles. But why do we never hear more of it?

In 1816, Francis Ronalds demonstrated a telegraph at his
home in Hammersmith, England. He had suspended by silk
strands eight miles of wire on his lawn. An electrical machine
or a small Leyden jar supplied the power. The sending of the
message depended upon two clocks at each end of the wire,
synchronized to beat as nearly the time as possible. On each
clock, on the axle which ordinarily turns the second hand, a dial
with letters and figures around its circumference was fixed in
place on the hand. Of course, it turned as fast as the hand would
have done. In front of it and covering it was a stationary plate
of similar size, with an aperture through which one of the letters
or figures could be seen. At the instant when the desired letter
passed the aperture, the inventor charged the wire and a pith
ball electrometer at the other end moved. The letter passing the
aperture at that moment was written down by the receiver, and
thus the word was spelled.
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This is the earliest authentic example of a dial telegraph or
of a letter indicator employing but a single wire. Forty years
later this idea was developed by David E. Hughes, a Kentuckian,
into a fast and accurate letter-printing telegraph which was one
of the most successful among the early machines of communica-
tion. Another type of dial telegraph was invented by Professor
Charles Wheatstone of England, in which the lettered dial was
revolved by successive impulses of the electric current nudging
a ratchet wheel on its axis—the desired letter or figure being
halted as long as necessary. This idea in turn was made the basis
of the excellent letter-printing telegraph invented by Royal E.
House of Vermont in 1846—nearly ten years before Hughes’s
machine appeared. In the strange cycle of human events, both
these machines have become in a sense, distant spiritual
ancestors of the up-to-the-minute automatic printing telegraph
of to-day.

In 1828, Harrison Gray Dyar invented a chemical telegraph
wherein the electric current, causing an acid reaction, made red
marks on a roll of blue litmus paper involved by hand. Dyar
ran his single wire several times around the race track on Long
Island, a distance of several miles, supporting it by glass insula-
tors fixed on trees and poles, and making zigzags in it for a
more strenuous test. Those who saw its trials testified that the
marks were distinct and satisfactory. Dyar induced a man
named Brown, of Providence, to invest a little money in the
device and go into partnership with him, and they employed one
Connell of New York to raise additional capital with which to
carry the wire to Philadelphia. They thought themselves on the
road to success ; but suddenly Connell brought suit against them
for $20,000 for services rendered, “hoping to extort a share in
the project from them.” Failing in this, he had the partners
arrested, charging them with conspiracy to carry on secret
communication between the two cities for speculative purposes;
“and thus,” says Dyar, “effectually put an end to the enterprise
without the formality of judicial trial on this novel accusation.”
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Professor C. A. Steinheil, great European electrical authority,
says: “All these experiments put it beyond a doubt that fric-
tional electricity may be employed for giving signals at any
distances, and that when these signals are properly contrived,
they offer convenient means of telegraphic intercourse.”

The discovery of galvanism by Galvani, and then the intro-
duction of the galvanic battery by Volta at the beginning of
the nineteenth century opened the way for several other kinds
of telegraphs. These were all of the electro-chemical or
decomposing type. Dr. Samuel T. von Soemmering of Munich
appears to have been the first to use Volta’s invention for this
purpose in 1807-8. He used the energy of a powerful Voltaic
pile for the decomposition of water. Again he had the incubus
of thirty-five wires, each ending in a gold pin or electrode im-
mersed in its individual test-tube of water, bearing each its own
letter or numeral. A flash of the current through any wire
caused bubbles of oxygen to appear in that particular test-tube;
and thus slowly and clumsily, words were formed. Soemmer-
ing began working through 724 feet of wire, and gradually
increased the distance to 10,000 feet. His device was intricate
and inconvenient, yet the inventor persisted for years in believ-
ing that it was practical.

In 1816, Dr. John Redman Coxe of Philadelphia, Professor
of Chemistry in the University of Pennsylvania, suggested
telegraphy either by the decomposition of water, (he had evi-
dently never heard of Soemmering’s apparatus), or of metallic
salts. Not until twenty-seven years later was his second
suggestion utilized by a Scotsman named Robert Smith ; though
Smith had probably never heard of Coxe. In Smith’s machine,
the alphabet and digits cast in iron type were at the receiving
station, connected with the sending station each by a separate
wire. A band of paper damp with a solution of ferro-cyanide of
potassium was moved by machinery under the receiving instru-
ment, and an impulse sent through any individual wire caused
the impression of a blue letter on the band. Two or three years
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later Smith reduced his device to a single circuit of two wires,
and impressed marks of different lengths on cloth to represent
the letters and figures.

In 1846, Alexander Bain of Edinburgh obtained an English
patent on a galvano-chemical telegraph which closely resembled
that of Smith, with some ingenious improvements. This was
introduced into the United States and widely used for a time.
Twenty years later, Wheatstone improved it into an automatic
telegraph. Morse in 1849 also obtained a patent on a galvano-
chemical telegraph somewhat like Smith’s—this several years
after his electro-magnetic telegraph invention.

Gian Domenico Romagnosi of Trent, about 1800, discovered
that if a galvanic-charged wire be held just above or just below
a magnetic needle and parallel with it, the needle will be
deflected to westward or eastward respectively. Two decades
later, Professors Hans C. Oersted of Copenhagen and J. S. C.
Schweigger of Halle developed therefrom the galvanometer, or
instrument for measuring the galvanic current. This suggested
a new mode of telegraphy. Ampere in 1820 affirmed the
possibility of deflecting a magnetic needle through a wire at a
great distance from the pile or battery, and said that the idea
was suggested to him by Laplace. The telegraph which he pro-
posed, however, did not differ greatly from that of Lesage,
constructed nearly half a century before.

The first to make a practical development of Ampére’s
suggestion was a Russian, Baron Paul Ludovitch Schilling, of
Cronstadt. Schilling was attached to the Russian embassy at
Munich when Soemmering’s telegraph was shown at the
Academy of Sciences there, and he was greatly intrigued by it.
Early in 1812, he was trying to insulate a cord so that the gal-
vanic current could be carried through earth or water. He was
hoping to perfect a telegraph for the use of the Russian army
before the threatened invasion of his country by Napoleon that
year, and if he had succeeded, events might have borne even
harder upon the Corsican invader than they did. But it was not
so to be, though Schilling succeeded in exploding powder by a
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wire laid through the River Neva near St. Petersburg that
autumn.

It was not until 1823 that he reduced his telegraph to working
form. His signals were produced by five galvanometer needles,
each provided with its own galvanic circuit. By giving the
needles positive and negative motions, and combining two or
more of these motions into a single signal, he was able to con-
trive a code reproducing the alphabet and numerals. He ex-
hibited a working model to the Czar Alexander I in 1824 or
1825. This was in reality the first electro-magnetic telegraph.
Later Schilling reduced his five needles to one needle and a
multiplier, and by a more intricate combination of movements
produced all the letters and numerals. The Emperor remained
keenly interested in his device and visited the inventor’s home
in 1830 to inspect it. In 1835, Schilling exhibited it to a con-
gress of German physicists at Bonn, and later, assisted by two
of them, operated it with wires swung across the streets and
housetops of Vienna. He preferred aérial to underground or
underwater lines; but in 1837, he ordered from a Russian rope
factory the necessary length of insulated cable for connecting
St. Petersburg with the fortress of Cronstadt through the Gulf
of Finland. His death occurred within a few months, however,
and put an end to the enterprise, for there was no one to carry
on after him.

Many scientists in Germany and England in 1829-30 were
unaware of his success, for one inventor in each country pro-
duced an electro-magnetic telegraph after the suggestion of
Ampére, though both had the incumbrance of a wire for every
letter.

In 1820, Dominique Francis Arago of Paris discovered that
with the galvanic instruments of Oersted and Schweigger he
could develop greatly the magnetic power in bars of iron and
steel, and give them permanent magnetism. William Sturgeon of
Woolwich carried his experiment a step further, and in 1824
produced a true electro-magnet, with its intermittent control of
an armature. It was of soft iron, of the now typical horseshoe
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shape, coated with a non-conducting resinous varnish, and with
a copper wire wound in a loose coil directly around its limbs.
By touching the ends of this wire to the poles of a single
galvanic pair of moderate size he created a temporary magnet
that would sustain sceveral pounds’ weight. On breaking the
circuit, it immediately lost its power.

Two methods of signaling were suggested by this device. In
one the determined oscillations of the magnetic bar, in the other
of the armature, by means of intermitted currents, might be
arranged to indicate letters and figures. Hence the two types of
electro-magnetic telegraph—the magnetic needle system and the
magnetic armature system.

We now come to Joseph Henry, one of America’s most
famous explorers in this field. Henry was born of Scotch ances-
try in Albany, New York, in 1797. In his early ’teens, while
staying with an uncle in a small village near Albany, he chased
a rabbit through a hole in the foundation of a church, and
creeping up through a break in the floor he discovered a
small library. He became fascinated with the books, especially
those on science, and the course of his life was determined.
At fifteen he was apprenticed to a watchmaker in Albany.
He began attending a night-school, and later entered Albany
Academy, paying his way by teaching a country school and
tutoring in the city. Science was his chief interest, but his
notion as to the particular branch that would be his varied from
time to time. At first he rather favored medicine, but when he
was sent out at the age of twenty-eight to survey a State road,
he became enamored of engineering, and thought that his life
work. In the following year, however, he was offered the
position of professor of mathematics in Albany Academy, and
accepted it. Though the work was arduous, he found time to
do much experimenting in physics, and especially in electricity,
in which he had become deeply interested.

In 1828, at the age of thirty-one, he first exhibited at the
Albany Academy his electro-magnet wound with copper wire,
which had been insulated by covering it with silk thread. “To
him belongs the credit for inventing the magnetic ‘spool’ or
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‘bobbin,’ that form of coil since universally employed for every
application of electro-magnetism.” > In 1830, he bent a piece of
iron 20 inches long into a horseshoe magnet and lifted 750
pounds with it. Then he bent a bar 30 inches long, and it lifted
2,300 pounds—eight times more than any magnet hitherto
known in Europe could cope with. “Professor Henry,” re-
marked Sturgeon, a contemporary scientist, “has been enabled
to produce a magnetic force which totally eclipses every other in
the whole annals of magnetism; and no parallel is to be found
since the miraculous suspension of the celebrated oriental
impostor in his iron coffin.”

“Henry,” says Taylor, “was the absolute creator of the inten-
sity magnet.”

In 1831, he suspended around the walls of a large class-room
in the Academy a mile of copper wire, interposed in a circuit
between a battery and an “intensity”’ magnet. At each excitation
of the magnet, a rod which had been in contact with a limb of
the soft iron core was repelled from it, and its other end struck
a bell. Henry explained to his classes that signaling might be
done in this way, but that was as far as he went with it. He
did not formulate a code of language, nor attempt to develop
an actual telegraph instrument; yet his simple circuit and bell
had elements which no previous telegraph had had, and which
were destined to be essential to the telegraph of the future. It is
therefore claimed by those who think that Henry’s contribution
to the science has been underrated that it was he and not Morse
who “invented” the telegraph.

His biographer, Taylor, points out that this experimental
apparatus “involved three significant and important novelties” :

1. It was the first electro-magnetic telegraph employing an in-
tensity magnet capable of being excited at very great distances
from a suitable “intensity’” battery.

2So says William B. Taylor in An Historical Sketch of Joseph
Henry’s Contribution to the Electro-Magnetic Telegraph, published by
the Smithsonian Institution in 1879, a book which has been largely drawn
upon in the preparation of this chapter.
a7
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2. It was the first electro-magnetic telegraph employing the arma-
ture as the signaling device; or employing the attractive power of
the intermittent magnet, as distinguished from the directive action
of the galvanic circuit. That is to say, it was, strictly speaking,
the first magnetic telegraph.

3. It was the first acoustic electro-magnetic telegraph. One prac-
tical inconvenience of the needle system was found to be the
perfect silence of its indications; and hence, in almost every case
a call-alarm was required to draw attention to its messages.

How different would have been the estimate of Henry’s labors
(and especially the practical estimation of subsequent patentees)
if the modest discoverer and inventor had been worldly-wise enough
to secure an early patent on these three indisputably original and
most pregnant features of telegraphy-—to contest which no rival
has ever appeared.

In the decades immediately following, hundreds of patents
were granted for improvements upon or modifications of the
electro-magnetic telegraph, all of them dependent upon Henry’s
original invention.

In 1832, Henry was called to the chair of natural philosophy
in the College of New Jersey at Princeton, later to be developed
into a famous university. Here he conceived a new form of
galvanic battery and made his most powerful magnet. He also
strung a wire between two buildings on the campus and did
some more signaling. He describes it in a letter to a friend on
the college faculty, Professor Samuel B. Dod, written after
Professor Henry had gone to the Smithsonian Institution:

I think that the first actual line of telegraph using the earth as
a conductor was made in the beginning of 1836. A wire was ex-
tended across the front campus of the college grounds, from the
upper story of the Library Building to Philosophical Hall on the
opposite side, the ends terminating' in two wells. Through this wire
signals were sent from time to time from my house to my labora-
tory. The electro-magnetic telegraph was first invented by me in
Albany in 1830. Professor Morse, according to his statements,
conceived the idea of an electro-magnetic telegraph in his voyage
across the ocean in 1832, but did not until some years afterward—
1837—attempt to carry his ideas into practice.. ..

At the time of making my original experiments on electro-mag-
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netism in Albany, I was urged by a friend to take out a patent,
both for its application to machinery and to the telegraph, but this
I declined, on the ground that I considered it incompatible with
the dignity of science to confine the benefits which might be derived

from it to the exclusive use of any individual. In this, perhaps, I
was too fastidious.

In briefly stating my claims to the invention of the electro-
magnetic telegraph, I may say that I was the first to bring the
electro-magnet into the condition necessary to its use in telegraphy,
and also to point out its application to the telegraph and to illus-
trate this by constructing a working telegraph, and had I taken out
a patent for my labors at that time, Mr. Morse could have had no
ground on which to found his claim for a patent to his invention.
To Mr. Morse, however, great credit is due for his alphabet, and
in bringing telegraphy to practical use,

Notwithstanding Henry’s afterthought that perhaps he had
been “too fastidious” in his feeling that “a discoverer’s position
and attitude are lowered by courting self-aggrandizement from
scientific truth,” he could never change it, hut maintained this
high unselfishness throughout life and died a comparatively
poor man.

In his Princeton telegraph, the signals were conveyed by taps
of a bell, as before.

James Smithson, illegitimate son of the first Duke of North-
umberland, dying in 1829, left to the United States a fund to
set up “An Establishment for the Increase and Diffusion of
Knowledge Among Men.” The Smithsonian Institution was not
actually set going until 1846, at which time Joseph Henry was
chosen to be its first Secretary—which really meant Director.
Commenting upon his appointment, Sir David Brewster, Scot-
tish physicist and President of the British Association for the
Advancement of Science, said: “On the shoulders of young
Henry has fallen the mantle of Franklin.” “Young” Henry was
fifty at the time. It was after his going to the Smithsonian that
the controversy with Morse arose, which we shall discuss later.
Henry remained at the helm of the Institution until his death
in 1878.

In 1833, ten years after Schilling’s experimental telegraph
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had been exhibited, Charles Friedrich Gauss and William
Edward Weber constructed a galvanometer telegraph of a
single circuit connecting the Cabinet of Natural Philosophy in
Gottingen with the Observatory, about a mile and a half distant.
The two wires were carried over the housetops of the city, up-
held by insulators. In the receiving station, a needle alternately
attracted and repelled caused slight deflections to right and left
of a small mirror suspended by a silk thread—the alphabet
being represented by differing combinations of right and left
movements. These tiny tremors were watched from a distance
of ten or twelve feet through a telescope. This may have been
the first reflecting galvanometer; an instrument which Sir
William Thomson later developed, and with which he made the
first ocean telegraphs possible.

Gauss, who was too deeply engrossed with other research
to spend much time on the telegraph, asked his friend, Professor
C. A. Steinheil of Munich, to carry his and Weber’s invention
further towards practicability. Steinheil, after some experimen-
tation, set up a galvanometer telegraph between Munich and
Bogenhausen—about two miles—employed greater power and
added new features. The magnetic bars, alternately attracted
and repelled, struck two bells of different tones instead of one,
thus making letters and figures easier to express. Not only that,
but to the adjacent ends of the two bars, the inventor fastened
fountain pens, which, on a roll of paper moved by clockwork,
made dots capable of representing an alphabet. Although Dyar
in America had attempted a chemical register in 1828, this
machine of Steinheil’s seems to be the earliest automatic, record-
ing, electro-magnet telegraph which was actually practical.

A few months later Steinheil discovered that the earth might
be used as one-half of the connecting chain, and therefore
reduced his two wires to one. He modestly gave credit to his
predecessors. “To Gauss and Weber,” said he, “is due the
merit of having, in 1833, actually constructed the first simplified,
galvano-magnetic telegraph.” Of his own he said, “I by no
means look on the arrangement I have selected as complete;
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but as it answers the purpose I had in view, it may be well to
abide by it until some simpler arrangement is contrived.”

The Bavarian Government built many miles of telegraph
under Steinheil’s system for its own use. But with the unselfish-
ness of the true scientist (what a contrast with some others
who have furthered communication!), when a “simpler arrange-
ment” of the receiving instrument was brought to his attention
some years later, he was the first to express public recognition
of its worth, and to urge upon the Bavarian Government the
abandonment of that part of his own excellent system which
had been improved upon.

Contemporaneously with Steinheil's work, Professor John
Frederic Daniell, a noted English chemical philosopher, devel-
oped a new galvanic battery with a steadiness and continuity
of action far beyond anything previously known. Time and
again in the story of the Civil War telegraphs and at other
times during several decades, one reads of instruments being
operated with a Daniell battery—though the name is usually
spelled Daniels or in any other way than the right one.

Next we encounter the man who, in England, is hailed to
this day as the inventor of the electric telegraph. Beginning life
as a musical instrument manufacturer, Charles Wheatstone
while yet a young man began studying the laws of sound, and
in the early 1830’s became intrigued with electricity. It may be
remarked in passing that he was also the inventor, in 1838, of
the stereoscope, a little entertainer which used to lie on
thousands of Victorian parlor tables in America, as well as
elsewhere, each with its collection of views of world scenery,
statuary, and a few comic and sentimental subjects.

In 1834, Wheatstone undertook—with an ingenious revolving
mirror which he had devised, capable of measuring the millionth
of a second—to detect the velocity of electricity passing through
half a mile of copper wire ; and then through four miles of wire.
That year he was appointed Professor of Experimental Philoso-
phy in King’s College, in London.

In 1836, he completed a telegraph with five needles, which
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could present thirty signs. At about that time William Fothergill
Cooke, another Englishman who was working on a telegraph
and had produced one with three indicating needles on three
circuits of six wires, heard of Wheatstone. Cooke had recently
visited Germany, where a Heidelberg professor had told him
something of the progress of telegraphy on the Continent. One
report has it that the professor described Schilling’s instrument
to him, another is that Cooke had never heard of Schilling.
Anyhow, he was fired with a desire to invent a telegraph of his
own. He heard of Wheatstone’s progress, they compared notes
and decided to consolidate ideas and apply for a joint patent.

They strung an experimental wire a mile and a quarter long
between Euston Square and Camden Town which worked with
partial success early in 1837. Documentary evidence too lengthy
to reproduce here shows that Wheatstone received advice and
assistance from Joseph Henry when the latter visited his
laboratory in London in April, 1837. The machine on which
the inventor-partners obtained their patent in July of that year
was often called a chronometric telegraph. At each station,
sending and receiving, there must be cylinders revolving syn-
chronously and arrested simultaneously as desired by a magnetic
armature, somewhat after the general idea of Ronald’s
synchronous clock dials of twenty years before. In this tele-
graph, says Taylor, “Henry’s intensity magnet was used, but
no acknowledgment of the fact was ever made by the inventors.”

In 1839, Wheatstone completed a greatly improved dial tele-
graph, comprising an escapement and index operated by the
stop-motion of an armature. The transmission principle of this
machine was used by Royal E. House, an American, in his
printing telegraph, perfected in 1846, just as the synchronous
clock-movements of the earlier Cooke and Wheatstone system
were used by David E. Hughes, another American, in his print-
ing telegraph of 1855.

Soon the inevitable dispute arose between Cooke and Wheat-
stone as to which deserved the greater measure of credit for
the “invention” of the telegraph. It seems likely that, as in the
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case of Morse and Henry in America, the controversy was egged
on by the partisans of each. They issued rejoinders to each
other from time to time, though Cooke, who was angriest, seems
to have done the major part of the pamphleteering and castiga-
tion. Impartial scientists were called upon to adjudicate the
matter, and in April, 1841, Sir I. M. Brunel and Professor
Daniell, after long investigation, drew up a statement which
read in part:

Whilst Mr. Cooke is entitled to stand alone, as the gentleman to
whom this country is indebted for having practically introduced
and carried out the electric telegraph as a useful undertaking,
promising to be of national importance, Professor Wheatstone is
acknowledged as the scientific man, whose profound and successful
researches had already prepared the public to receive it as a project
capable of practical application. It is to the united labors of two
gentlemen so well qualified for mutual assistance that we must
attribute the rapid progress which this important invention has
made during the five years since they have been associated.

This statement was acknowledged by Cooke and the good-
natured Wheatstone to be correct; but it applies only to the
first patent in which they were associated ; not to the dial tele-
graph of 1839, for which Wheatstone is given the bulk of the
credit by most authorities. Professor Daniell considered his and
Brunel’s statement as making no assertion whatsoever as to the
originality of the invention on either side—although to the
present writer, it certainly appears strongly to favor Cooke as
the original genius.

England evidently regarded Wheatstone as the master mind
of the partnership, and to this day Englishmen are firmly con-
vinced that he was the inventor of the telegraph, “The popular
infatuation in England,” says Taylor, “as to the originality and
priority of the Cooke and Wheatstone telegraph is probably
quite equal to that prevalent in America as to the superior claims
of the Morse telegraph.” French scientists in 1840, were also
declaring that Wheatstone had been the first to invent means of
transmitting signals under water. The English Vice-Admiral
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Smyth in 1850, backed Wheatstone as “undoubtedly the first
contriver of the electric telegraph in the form which made it
available for popular use”; adding, “of his submarine telegraph
he showed me plans and publicly explained the details upwards
of eighteen years ago” (this would have been in 1832 or
earlier). De la Rive in 1858, also gave Wheatstone credit for
inventing a “practical” telegraph instrument.

This leaning towards Wheatstone by press, public and others
naturally irked Cooke almost beyond endurance, and he con-
tinued battling over the question as long as he lived. In 1854,
he published a book on the controversy entitled, The Electric
Telegraph,; Was It Invented by Professor Wheatstone? And
thirty years after their first patent had been issued, Cooke’s son
brought out a volume, Invention of the Electric Telegraph: The
Charge Against Sir Charles Wheatstone of Tampering with
the Press.

For Wheatstone had by this time been knighted. He com-
pleted, in 1867, an automatic instrument which increased the
speed of telegraphy, but was not equal to some designed in
America. His military telegraph was used by all the principal
armies of Europe. He appears to have been on the whole a
modest sort of person. When the British Society of Arts
awarded its fourth gold medal to him and Cooke, he acknowl-
edged the honor, but did not call for his medal. It is practically
impossible at the present day to decide whether he or Cooke
deserves the greater honor.

Another man whom some believe to have been outrageously
neglected in the story of the telegraph is Edward Davy. Born
in Devonshire, Davy was a dispensing chemist in youth, but
before he had reached thirty, he became interested in electricity.
In 1836 to 1837 a needle telegraph of his design was on exhibi-
tion in London. Fahie, a telegraph historian, insists that

He had a clearer grasp of the requirements and capabilities of
electric telegraphy than Cooke and Wheatstone themselves; and
had he known how to promote it, to get hold of the right men, had
his idea been taken up by capitalists, he would have successfully
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competed with Cooke and Wheatstone for a share of the profits and
honors.?

Davy’s idea was that of a number of insulated copper wires
connecting, say, London with Liverpool, each wire with a small
brass ball at each. end. An electric spark applied to the ball at
the London end would be drawn from the connecting ball in
Liverpool for the same duration of time. With the numerous
changes and combinations possible with six wires, he thought
the alphabet and digits might be easily represented. In fact, he
envisioned a code whereby whole sentences might be flashed at
once. In March, 1837, he became alarmed by rumors that
Wheatstone was engaged upon a telegraph, and to secure prior-
ity, he hastened to lodge a caveat, and at the same time deposited
with the Secretary of the Society of Arts a sealed description
of his telegraph as it then stood.

He now added the relay, or as he called it, the “electrical
renewer,” which was later found to be absolutely essential to the
success of an electric telegraph. Said he:

It occurred to me that the smallest motion (to a hair’s breadth)
of the needle would suffice to bring into contact two metallic sur-
faces so as to establish a new circuit, dependent on a local battery;
and so on, ad infinitum....In Cooke and Wheatstone’s first pat-
ent there is...not a word about any renewer or relay as applicable
to general electric telegraphy.

Nor did Morse have at first any inkling as to the necessity of
a relay. When in March, 1837, Cooke and Wheatstone applied
for their first patent, Davy entered an opposition, giving the
Solicitor-General a full description of his apparatus. That jurist
decided that the two systems were different, and allowed both
patents to be granted, “although time has since shown,” says
Davy, “that they contained some of the clearest identities.”

He had now also invented a chemical or recording telegraph.
In connection with these devices he planned a dial for railway

8J. J. Fahie. A History of Electric Telegraphy to the Year 1837
(London, 1884).
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stations, on which hands or pointers would indicate the momen-
tary location of all principal trains passing over the line. As a
train passed a milestone, its hand would move forward one
notch and a tiny bell would ring. A waiting passenger could thus
trace with fascinated eyes the approach of his own train, and
if it was still many miles away, he could with an easy mind
step out for a bite of lunch or attend to some neglected matter.
The idea sounds delightfully useful.

Through some unaccountable oversight, Davy neglected to
mention this dial arrangement in his patent applications, and
Wheatstone obtained a patent on a similar one in 1840.

At one time Davy had several English railroads interested
almost to the point of adopting his inventions, “and had he
stood his ground but six months longer,” says Fahie, “things
would undoubtedly have gone hard with Cooke and Wheat-
stone.” But just at this time a private matter came up which
seemed to necessitate a trip to Australia. He sailed in 1839, and
never returned to England. In Australia he became absorbed
in other matters and gave up the thought of pushing his tele-
graph. “A magnificent failure,” says Fahie.

In the 1830’s and ’40’s new telegraphs sprang up like weeds
everywhere. In one and the same year with the Cooke-Wheat-
stone patent, 1837, Professor Stratingh of the University of
Groningen, M. Amyot of France and William Alexander of
Edinburgh produced appliances. Alexander’s had a board on
which were thirty characters in white enamel on a black ground
—the twenty-six letters, a comma, period, asterisk and semi-
colon. Eash character had behind it a magnet attached to a
movable piece of metal which veiled the character, so that at
first glance at the board you saw only the black surface. The
operator had a sort of piano keyboard with thirty keys. On
striking the desired key, the magnet at the other end moved its
little plate aside and you saw the letter. The receiving operator,
watching this process, wrote down the words.

Mungo Ponton of Edinburgh saw Alexander’s machine and
made some improvements in it; but neither his machine nor
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any of the other three just mentioned nor that of Professor
Luigi Magrini of Venice, which resembled Cooke and Wheat-
stone’s five-needle or hatchment telegraph of 1837, ever made
any stir in the world.

Inventors continued toying with the subject, however, and
dozens of devices, many of them differing but slightly from
older ones, appeared in the next few years. One of the most
curious was that of David McCallum—also British—and was
christened by him the Globotype. In this curious machine the
electric impulse released small colored balls or marbles at the
recciving station, which rolled down a slot to form words in a
trough below. One white ball represented the letter A ; two, B;
three, C; four, D. Then he began with the blue balls. E was one
blue; F was two blues; G, three; H, four; I was a white and
a blue; K, a blue and a white; L, white, blue, white; M, blue,
white, blue and so on. Z was three whites and one blue; & was
three blues and one white.

But stay! There must be black balls, too; one between every
two letters, for example; two blacks meant the end of a word;
three, a change to or from numerals, and four, the end of the
message.

The 1nventor, in a pamphlet, published in 1856, pointed out
the disadvantages of all other systems; among them, the fact
that in the United States alone, £500 was expended in a year
on pencils by operators of the Morse Telegraph! Morcover,
pencils required constant sharpening, the slightest wabble in
clicking the Morse instrument caused mistakes in receiving, and
if your pencil point broke in the middle of a message, there you
were! But the world refused to listen to these common-sense
arguments.
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CHAPTER IV
AN ARTIST TURNS INVENTOR

Canst thou send lightnings, that they may go, and say unto thee,
Here we are? JoB, XXXVIII, 35.

N OCTOBER 2, 1832, the packet ship Sully—small, but

comparing favorably in size with other vessels of her day
—lay rocking gently beside her pier at Havre. In the saloon sat
an American painter named Samuel Finley Breese Morse,
writing an embarkation letter to his friend, James Fenimore
Cooper. He expected to sail in a few hours.

But the wind decreed otherwise, and as the Sully must depend
upon sails for her locomotion, Mr. Morse still had his letter
open three days later. “Here I am yet,” he added on the sth,
“wind-bound, with a tremendous southwester directly in our
teeth. Yesterday the Formosa arrived and brought papers, etc.
to the 1oth September....” Next day the wind changed, and
in the evening he wrote, October 6, 7 o’clock. “We are getting
under way. Good-by.”

Morse was now forty-one years old, and life so far had been
somewhat disappointing to him. True, he had received a medal
some years before from a fine arts society for his first essay at
sculpture, “The Dying Gladiator,” and he had been elected
first President of the National Academy of Design upon its
organization in 1826, holding that position for sixteen years.
But in the matter of financial reward, Art had been a stingy
mistress. There were as yet no millionaires to be painted in
young America, little decoration of public buildings, and artistic
taste was still undeveloped. As a consequence, commissions were
few and prices low, and a picture ventured upon any subject of

the artist’s own choosing was hard to sell.
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Morse had been in Europe for three years, 1829 to 1832,
doing some painting and some vagabonding about, forgetting his
worries in the artistic or congenial atmosphere which he found
in England, France and Italy, and the pleasant living in pic-
turesque scenes at low cost.

Returning on the Sully were—among others—MTr. Rives, the
American minister to France and his family, and a certain Dr.
Charles T. Jackson of Boston. At the dinner table one day, Dr.
Jackson was discoursing upon electro-magnetism, then an almost
unknown subject to most people. Jackson was describing the
electric circuit, and saying that the presence of the current could
be detected in any oart of the line by breaking the circuit.
According to Edward Lind Morse, biographer of his father:

Morse was naturally much interested, and it was then that the
inspiration, which had lain dormant in his brain for many years,
suddenly came to him, and he said: “If the presence of electricity
can be made visible in any part of the circuit, I see no reason why
intelligence may not be transmitted instantaneously by electricity.”

The company was not startled by this remark; they soon turned
to other subjects and thought no more of it. Little did they realize
that this exclamation of Morse’s was to mark an epoch in civiliza-
tion; that it was the germ of one of the greatest inventions of any
age....

Little does Edward Morse seem to realize—or if he does, he
concea's it—that men for the better part of a century past had
been toiling over that very problem, and that several instruments
had already been put together which did convey intelligence
“instantaneously,” though in a crude way. Morse’s suggestion
was by no means new or profound. Furthermore, if Dr. Jackson
was discoursing at all learnedly of the progress of electro-mag-
netism in Europe, it seems odd that he did not mention the
telegraphs of Ronalds, Soemmering, Schilling and others, which
were the finest developments of electricity then extant.

Dr. Jackson's story is that Morse knew nothing about elec-
tricity, while he, Jackson, was perfectly familiar with it, having
made it a study since childhood ; and that he gave Morse much
information on the subject. The Morse cohorts retort that Morse
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had studied a bit of physics (including electricity) at Yale under
Professor Silliman. That must have been rather elementary, but
undoubtedly the pupil had absorbed more of it than one is apt
to suspect.

Edward Morse says that the idea had “taken root” in his
father’s brain and obsessed him:

He withdrew from the cabin and paced the deck, revolving in
his mind the various means by which the object sought could be
attained. Soon his ideas were so far focussed that he sought to give
them expression on paper, and he drew from his pocket one of the
little sketch-books which he always carried with him and rapidly
jotted down in sketches and words the ideas as they rushed from
his brain.

On pages of the note-book appear drawings of wound and
unwound magnets, insulated wires and other devices, showing
some familiarity with such things. When partisan controversy
arose in after years, there were scoffers who found it difficult
to believe that a painter who had never devoted much time to
anything but his art should have had sufficient knowledge of
electrical appliances to make these drawings and plan a tele-
graph. One of the drawings, showing a magnet wound with
wire, indicates, says Edward L. Morse, that his father was
familiar with the discoveries of Arago, Davy and Sturgeon in
electro-magnetism. But long before this book was brought to
public notice, Dr. Jackson had made a deposition regarding his
aid to Morse, in the course of which he said that Morse knew
nothing whatsoever about magnets, that he, Jackson, made
sketches of them, which Morse copied into his note-book. In
view of the ignorance which Morse later displayed regarding
magnets and batteries, Jackson’s statement seems the most
plausible and likely explanation of those pages in Morse’s little
book. Any man who understood magnets would not have needed
to make sketches of them for his own guidance.

That Jackson gave this information does not, however, prove
that he had any part in the invention of the telegraph.

One finds it hard to reconcile the assertion that Morse was
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familiar with the work of Arago, Davy and Sturgeon in elec-
tricity with his “honestly supposing,” as he says he did, that
he was “the first person that ever put the words ‘clectric tele-
graph’ together.” It seems inexplicable that (as he wrote to
Professor Sears C. Walker in 1848) he could have been ““utterly
ignorant that the idea of an electric telegraph of any kind what-
ever had been conceived by any other person.” And yet so
palpably ignorant was he of some fundamental facts then known
about electricity that one is disposed to accept this disclaimer as
true.

E. L. Morse says that, “This original sketch book was burned
in a mysterious fire which, some years later, during one of the
many telegraph suits, destroyed many valuable papers. Fortu-
nately, however, a certified copy had wiscly been made, and this
copy is now in the National Museum in Washington.” Certain
opponents and Henry partisans were disposed to hint that the
mere disappearance of that original book, leaving only a hand-
made wraith of itself behind, looked quite as bad for one side
as another.

On one page of the note-book there is even the alleged embryo
of the famous dot-and-dash alphabet, though here it is merely a
series of dots and spaces, representing the ten numerals. This
page was offered as confuting the claim, made long afterwards,
that not Morse, but Alfred Vail originated the so-called Morse
code. On another page there was a suggestion that these signs
be imprinted by chemical decomposition on a strip of paper
passing over rollers—as in some previous telegraphs, though we
have Morse’s assurance that he had never heard of them.

He frankly admitted five years later that he and Jackson had
agreed to experiment together on the problem, but they never
did. When lawsuits and controversy arose, and some were
denying that Morse had thought of a telegraph as far back as
1832, he sought corroboration from some of his fellow-passen-
gers on the Sully. One of them, J. Francis Fisher, a prominent
attorney of Philadelphia, readily testified that “During the
voyage the subject of an electric telegraph was one of frequent
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conversation. Mr. Morse was most constant in pursuing it, and
alone the one who seemed disposed to reduce it to a practical
test, and I recollect that for this purpose he devised a system
of signs for letters, to be indicated and marked by ... strokes
or shocks of the galvanic current. . .. I did not suppose that any
other person on the ship claimed any merit in the invention, or
was in fact, interested to pursue it to maturity, as Mr. Morse
seemed to be, nor have I been able since to recall any fact or
circumstance to justify the claim of any person other than Mr.
Morse to the invention.”

Some other passengers, including Mr. Rives, the minister to
France, gave similar evidence, and Captain Pell, commander of
the Sully, testified under oath that when he saw Morse’s working
instrument in 1837, he recognized it as containing principles
which Morse had expounded to him during the voyage; and he
added that just before landing, Mr. Morse had said to him,
“Captain, should you hear of the telegraph one of these days
as the wonder of the world, remember the discovery was made
on board the good ship Sully.”

After more than a month on the water, the “good ship Sully”
tacked into the harbor of New York on November 15, 1832,
and Morse was met at the dock by his brothers, Richard and
Sidney. Richard later testified that:

Hardly had the usual greetings passed between us...before he
informed us that he had made during his voyage an important
invention, which had occupied almost all his attention on shipboard
—one that would astonish the world and of the success of which he
was perfectly sanguine. ... He took from his pocket and showed us
from his sketch-book, in which he had drawn them, the kind of char-
acters he proposed to use. These were dots and spaces representing
the ten digits or numerals, and in the book were sketched other
parts of his electro-magnetic machinery and apparatus....

Sidney remembered that “he was full of the subject of the
telegraph during the walk from the ship, and for some days
afterwards could scarcely speak about anything else.” Sidney
also mentions the “cogged or saw-toothed type,” the object of
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which was to close and break the circuit, so as to print the dots
and dashes. He stayed for quite a while at Richard’s home, and
there tried to cast some of the type in a primitive way, melting
the lead on a shovel in the open fireplace. His sister-in-law even
fifteen or twenty years afterwards remembered with annoyance
how he had spilled molten lead on her drugget and on the seat
of a rush-bottomed chair.

But he had little time to spend on invention. Necessity’s whip
was scourging him; there must be money earned somehow for
the needs of his motherless children and himself. His brothers
were generously financing him for the moment, but that could
not go on indefinitely. He turned to his easel and palette again,
and for nearly three years little or nothing more was done with
the telegraph. There is pathos in a circular letter which he wrote
to several prominent members of Congress in 1834, saying that
he had heard that the four panels still blank in the Rotunda of
the National Capitol were soon to be filled with pictures, and
“I should esteem it a great honor to be selected as one of the
artists.” He points to his twenty years of study, seven of them
in Europe, and humbly begs for “favorable recommendation.”

But largely because of the belief of John Quincy Adams,
then a member of Congress, that there were no American
painters capable of doing such work in the best style, and par-
ticularly because of a scathing anonymous retort to this opinion
in a New York newspaper, erroneously ascribed to Morse, the
inventor was eliminated from the competition. This was a heavy
blow to him, and he never afterwards did much painting; but
it had the effect of turning his attention more intensively to his
telegraph again.

In 1835, he was appointed Professor of Literature of the
Arts of Design in the University of the City of New York.
His salary was distressingly small, for the university was just
getting under way and its budget was limited. He was given
spacious quarters in the still unfinished building of the univer-
sity on the east side of Washington Square (for which, however,
he paid $325 a year rent, later $400). Here he could live and
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have not only his painting studio, but a laboratory and workshop
for tinkering.

Now, relieved of the necessity for pot-boiler art, he could give
some time again to his cherished invention. The first apparatus
which he put together was set in one of the light wooden frames
over which canvas is stretched for a painting. As will be seen
by the picture of it, the message was to be recorded on a strip
of paper passing over rollers, by a pencil point fixed in the
lower end of a wooden pendulum. A small iron bar at the
center of this pendulum acted as armature for the Sturgeon
electro-magnet fastened at the right of the frame. A single gal-
vanic cup supplied power, and the circuit including the electro-
magnet was closed and opened by means of a lever ending in
a wire fork which dipped into the two mercury thimbles con-
nected with the positive and negative poles of the Dbattery.

In the sending instrument appeared the saw-tooth type which
Morse had cast with his own hands. His original idea was to
make type which stood only for the ten numerals. These num-
bers, by a vocabulary which he was working out, were, in certain
combinations, to stand for whole syllables. Thus in the short
message which he sent around a room on wire in September,
1837, the figures 215 represented the three syllables of the word
“successful.” Morse’s first idea was that the telegraph should
be the property of the Government, and so imbued was he with
European governmental practices that he thought all messages
should be kept secret by cipher. But the dictionary necessary to
such a system must be so appallingly voluminous that Morse
finally abandoned the scheme, and in 1838 made type instead
for each letter of the alphabet.

To send that word “successful,” you picked out the type for
2, 1 and 5, from a case just as a printer would, and set it in a
printer’s composing stick. Its appearance is shown on the
opposite page. On the bottom of the composing stick a series of
sharp points were fixed; and when you turned a crank, a strip
of carpet binding passing over two rollers caught these points
and pulled the stick forward. The free end of the circuit-lever
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rested on the type and dragged over it as it moved. As it fell
into the notches and rose again over the points, it opened and
closed the electric circuit. In the receiving instrument, the pencil
point which rested lightly on the strip of paper would simply
record a straight line along the strip as long as the pendulum
was at rest. But at each momentary attraction of its armature
by the magnet (caused by completion of the circuit as a tooth
passed under the lever), the pendulum moved to one side; and
thus was produced a zigzag line, with longer laterals whenever
the circuit remained open or closed for a time.

In answer to the charge that Alfred Vail designed the alphabet
after he began helping Morse, it is pointed out that the zigzag
line made by the pencil really shows the first form of the dot
and dash system. In the number illustrated here, the lower
points of the saw-tooth represent the dots. The figure 6 was
represented by a dot and a dash; 7 by two dots and a dash, and
so on.

“Tarly in 1836,” said Morse sixteen years later, “I procured
forty feet of wire, and putting it in the circuit, I found that
my battery of one cup was not sufficient to work the instru-
ment.” (“Fifty or a hundred cups,” says Taylor, “would
have been equally insufficient; a fact which he ignores.”) As
Professor Henry says in his letter—already mentioned—to
Professor Dod, “He [Morse] found himself so little acquainted
with the subject of electricity that he could not make his simple
machine operate through the distance of a few yards.” *

Not knowing what to do, Morse called upon a colleague,
Professor Leonard D. Gale, Professor of Chemistry in the Uni-
versity, for advice. Gale knew at once that a battery of many
cups was necessary; that Morse’s one large battery should be
divided into a number of smaller ones of the same total capacity
to make it a battery of intensity. Accordingly he submitted a
multiple cup battery. There was another defect in Morse’s
machine, said Gale, namely, that:

1 Letter now in the Treasure Room, Princeton University Library.
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The coil of wire around the poles of the electro-magnet consisted
of but a few turns only, while to give the greatest projectile power,
the number of turns should be increased from tens to hundreds,
as shown by Professor Henry in his paper published in the Ameri-
can Journal of Science in 1831.... After substituting the battery of
twenty cups for that of a single cup, we added some hundred or
more turns to the coil of wire around the poles of the magnet and
sent a message through 200 feet of conductors; then through
1,000 feet; and then through ten miles of wire arranged on reels
in my own lecture room in the New York University in the pres-
ence of friends. All these experiments were repeated with the
original Morse machine, modified as stated.

Dr. Gale wrote the above for the composite memorial volume
to Morse compiled and published by order of Congress in 1875,
after the inventor’s death. Here we enter the curious maze of
contradictions and mysteries surrounding the birth of the tele-
graph. In one of the patent suits in 1851, Dr. Gale testified that
he first saw Morse’s telegraph in January, 1836—which coin-
cides with all other chronologies. He was asked whether the
machine was complete when he first saw it. “It was in perfect
order,” he replied, “when I first saw it.” The next question was,
“Could said Morse successfully operate his telegraph prior to
your communicating to him scientific intelligence?” To which
the Doctor replied, “The said Morse could have successfully
operated his telegraph, and did so operate it, prior to my com-
municating any scientific intelligence.”

If these answers of his were correct, how could he have
explained his words, written after Morse’s death, telling how
Morse failed to operate his instrument until Gale had substituted
a new battery and an improved magnet? And where was the
need for Morse’s calling upon him for help in setting the thing
going ? What strange inconsistencies in the human animal! Dr.
Gale would no doubt have hotly resented any suggestion that
he was not a truthful man. But when, on the stand in 1851, he
was a witness for Morse, it is only charitable to suppose that
he had been so coached and drenched with argument as to the
rightfulness of Morse’s side that he involuntarily remembered
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things as the Morse attorneys wanted him to remember them.
William B. Taylor remarks:

The practical improvements introduced by Professor Gale into
the arrangement devised by Professor Morse appeared to the latter
so obviously mere matters of degree that he felt confident (after
they were shown) that he would himself have effected them by
simple trial or experimentation; and he does not appear ever to
have realized that any scientific principle was involved in the dif-
ference. But had he increased separately either the number of his
galvanic elements or the number of coils upon his magnet, he
would equally have failed to accomplish the desired result. The
chance that he would have combined these increments may be esti-
mated as very low, when we consider that much wiser and more
scientific heads had failed entirely to attain such purpose and ar-
rangement.

“Up to the autumn of 1837,” says Morse, “my telegraph
apparatus existed in so crude a form that I felt reluctance to
have it seen.” On September 2nd of that year, some English
scientists and others, including Alfred Vail, son of Judge
Stephen Vail, proprietor of the Speedwell Iron Works at Mor-
ristown, New Jersey, witnessed a test in the cabinet of New
York University through 1,700 feet of wire strung around the
walls. This test was so successful that young Vail was pleased
with the thought of having a hand in the enterprise, and agreed
to experiment and manufacture parts at the iron works on a
basis of partnership. His father and brother were also persuaded
to advance money for the furthering of the work.

It was about a month after this test that Professor Morse
filed in the United States Patent Office a caveat—signed October
3, 1837—stating that “the machinery for a full practical display
of his new invention is not yet completed, and he therefore prays
protection of his right till he shall have matured the machinery.”
He said that he had “invented a new method of transmitting
and recording intelligence by electro-magnetism.” Among the
items which he claimed as original and wished to patent were “a
system of signs by which numbers and consequently words and
sentences are signified,” a dictionary or vocabulary, a set of type
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and cases, a port rule for regulating the type movements, a
register which recorded the signs permanently, and modes of
insulating the wires. It is regarded as significant £ his critics
that most of these features were discarded or greatly changed
soon, after Vail had begun working with him, and that not one
of them remained as a part of the telegraph system twenty-five
years later.

The Secretary of the Treasury in March of that year had
issued the circular letter already mentioned, asking the advice
of prominent men as to the possible establishment of a Govern-
ment telegraph. Although little seems to have been known about
Morse or his work, even for years afterwards, he received a
copy of the letter, and promptly wrote to the Secretary that he
was working on an electric telegraph. Thereafter he kept the
Secretary apprised of his progress—informing him in Novem-
ber, for example, of their sending through 10 miles of wire.
Upon returning from a visit to the iron-works at Morristown,
he had written back to Vail:

I arrived just in time to see the experiment Professor Gale was
making with the entire ten miles....The result now is that with
a little addition of wire to the coils of the small magnet which I
had all along used, the power was as great apparently through ten
as through three miles. This result has surprised us all (yet there
is no mistake) and as I conceive, settles the matter;

which proves again that he did not realize that the additional
winding of the magnet was the salvation of his telegraph.
Meanwhile, Morse had been having a brush with his old
fellow-shipmate, Dr. Jackson. In August, while on a visit to
Boston, Morse, full of naive enthusiasm, called at Jackson’s
office to tell him of the progress of his project, but finding the
Doctor out, had written him a letter. Evidently he never dreamed
that Jackson would claim a share of the credit for the invention.
In his reply Jackson expressed himself as “rejoiced” to learn
that the instrument was a success, and added, “I have seen
several notices of it in the newspapers, but observe that my

name is not connected with the discovery.” He supposed that it
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was “an accidental inadvertency” of the editors; they did not
know that the telegraph was “our mutual discovery.” He hoped
Morse would correct this error.

The astonished Morse replied temperately, rejecting any
thought of Jackson’s collaboration; reminding the Doctor that
Morse had asked him to name some substance easily decomposed
by electricity, and Jackson had suggested glauber salts upon a
paper which had been first colored with turmeric. They had
agreed to experiment together upon the idea for a chemical
telegraph, but never did so. Morse in his letter deftly casts the
blame upon Jackson for this failure to cooperate. “Your neglect
retarded my invention,” he charges, “and compelled me, after
five years’ delay, to consider the result of that experiment a
failure, and consequently to devise another mode of applying
my apparatus—a mode entirely original with me.” This sentence
refutes Morse’s claim that the idea of the electric telegraph
originated with him on the Sully in 1832; but probably Morse
wrote it just as a “throwoft” on Jackson, failing, in his naive
way, to realize all the implications in it. Apparently, neither he
nor Jackson had heard of Dr. Coxe’s suggestion of a chemical
telegraph more than sixteen years before their meeting, nor of
Dyar’s successful experiment with one in 1828.

Jackson’s letters to Morse were so specious and hollow in
their pretensions that one is left with little belief in his claim
to a share in the actual invention. He says with a foggy pretense
at profound knowledge of the subject:

There are many ways of marking at any distance required....
In the application of the Electro-Magnet, I had proposed to mark
an actual type, having a packet of 24 wires for conductors to the
several magnets, each of which moved a letter pressed with great
power. I have several other applications of Electro-Magnetism
that I shall soon bring to bear on the useful arts. Nothing but the
urgency of my present avocations could have prevented me from
making public exhibitions in the lecture-room of my new applica-
tions. I have drawings of several instruments, and hope next winter
to make public trials of the experiments, and shall not publish
anything until the work is done and perfected.
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This paragraph has “bluff” written all over it. The fact that,
so far as can be ascertained, he never published, exhibited nor
invented anything eliminates Jackson as a serious contender for
honors in the telegraph.

Judge Vail had advanced a little money to Morse upon the
urging of Alfred, but he was still skeptical, irritated by the
jeers of his neighbors and worried by the slowness of progress
and the anxious demeanor of Morse and his son. He would have
ceased aiding the enterprise had it not been for proof that they
gave him. The two partners had avoided him for some time, but
finally invited him to come to the workshop on January 6, 1838,
and witness the machine in operation. By this time a change had
been made in it. The recording pendulum, instead of swinging
to and fro and marking a zigzag line, now had an up and down
movement, so that it marked actual dots and dashes on the
paper.

The Judge came to the shop at Morristown along with several
others. He wrote on a slip of paper—taking care that Morse
did not see it—a sentence which he had decided upon at random,
“A patient winner is no loser.” He handed this to his son at
the transmitting instrument, saying, “If you can send this and
Professor Morse can read it at the other end, I shall be con-
vinced.”

Alfred, with an eye on the sentence, slowly picked out type
from the case and set it in the composing stick. He placed the
stick on the machine and turned the crank. Morse, at the other
end of the wire, wrote busily; finally he arose and came to the
group with the sentence correctly written on a sheet of paper.
The Judge at once became such an enthusiastic partizan that
he wanted to rush off to Washington at once and urge upon
Congress the establishment of a Government line. But Morse
and Alfred were not yet quite ready for that.

Many years afterwards Morse paid a high tribute to the Vail
family. “It is to their joint liberality,” said he, “but especially
to the attention and skill and faith in the final success of the
enterprise maintained by Alfred Vail that is due the success of
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my endeavors to bring the Telegraph at that time creditably
before the public.” At one time Morse was ill in the Vail home,
and Mrs. Vail, Alfred’s mother, nursed him as tenderly as if
he had been her own son.

In a letter written February 15, 1838, to Francis O. J. Smith
(here a sinister name enters our history), Chairman of the
Committee on Commerce in the National House of Representa-
tives, Morse remarks, “It is proper that I should here state that
the patent right is now jointly owned in unequal shares by my-
self, Professor Gale of New York City University and Messrs.
Alfred and George Vail.” The patent was not actually issued
until a date more than two years later.

Changes in the system now took place rapidly. On January
24th, only eighteen days after the test before Judge Vail, a
demonstration was given at New York University, at which, for
the first time, new saw-tooth type marked the letters of the
alphabet, instead of numbers, in dots and dashes, and actually
spelled out words. The New York Journal of Cowmmerce
announced that Morse could now send twenty words a minute
as against only ten by his former numeral-and-dictionary sys-
tem. But a little later that year the type was discarded entirely
for the familiar key which telegraphers pounded for so many
decades afterwards. Dr. Gale’s own statement is that:

After a few weeks of trial, he (Morse) laid the types and the
port-rule aside, and substituted therefor a key and key-board called
the “correspondent” with which the telegrapher broke and closed
the circuit between his own and a distant station where his message
is to be recorded.

Gale here seems to give credit to Morse for the new device;
but these changes came rapidly after Alfred Vail’s association
with him, and many people were firm in the belief that Vail
was solely responsible for them. William B. Taylor declares that
concurring testimony shows that:

The new recording instrument built for Morse during October,
November and December, 1837, by Vail was entirely Vail’s own
design, without suggestions from Morse...its arrangement for
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discontinuous marking was specially contrived by its maker for an
alphabet exclusively designed by himself; which he abstained from
publicly claiming, owing to a delicate sense of obligation incurred
by his contract with Professor Morse....

That Morse had no conception on October 3, 1837, of the form
of instrument contemplated by Vail is clearly shown by his auto-
graphed “caveat” of that date, and his letter to Vail October 24th,
announcing the completion of the numbered dictionary (in which
he wrote, “We can now talk or write anything by numbers”) is
equally conclusive evidence that at this later date he was still un-
conscious of any alphabetic improvement.

Moses S. Beach, editor and proprietor of the New York Sun,
said in an editorial headed “Honor to whom honor is due,”
published September 25, 1858:

Alfred Vail entered into these experiments with his whole soul,
and to him is Professor Morse indebted quite as much as to his own
wit, for his ultimate triumph. He it was who invented the far-
famed alphabet; and he too was the inventor of the instrument
which bears Morse’s name. But whatever he did or contrived went
cheerfully to the great end.

Twenty years later Beach wrote to Taylor that he was at the
time acquainted with both Morse and Vail, and that “My im-
pression is that the article was at the time approved for its exact
statement—never controverted.”

Dr. William P. Vail, uncle of Alfred Vail, writing in Hours
at Home, in 1869, claimed the honor of the alphabet and the
final instrument for his nephew. “All this is well understood,”
he said, “and for the most part is written down, and the record
some day in the near future must find its place in history.” But
unfortunately this hidden proof has not, so far, come to light.

Neither the statement by Beach nor by William P. Vail, com-
ments Taylor, both published in Morse’s lifetime, were con-
tradicted by him.

Frederick Brent Read, in his book, Up to the Heights of
Fame and Fortune, published in 1873, says that “Alfred Vail
first produced in the new instrument the first available Morse
machine. . . . The new machine was Vail’s, not Morse’s.”
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AN ARTIST TURNS INVENTOR

In a speech delivered at a banquet given in his honor in New
York in 1869, Morse said of his invention, “It found a friend
in Mr. Alfred Vail of New Jersey, who, with his father and
brother, furnished the means to give the child a decent dress.”

Read comments indignantly :

It would have been more magnanimous if in the last days of the
aged savant, he had stated the precise facts, and given Alfred
Vail the full credit to which he was justly entitled....He makes
no allusion to Alfred Vail which would lead any one to suspect
that he was anything but a skilled mechanic—that Vail had ever
done anything beyond putting into form the conception of Morse’s
brain.

Morse too often showed this unwillingness to give proper
credit to those who had aided him; thereby supplying ammuni-
tion to his critics and confirming the belief of many that he had
merely profited by ideas supplied by others.

Vail himself chafed somewhat under this conception of him
as a mere subordinate during his association with Morse. Writ-
ing to his brother George on one occasion, he said: “Professor
Morse has received a letter from Mr. Patterson, inviting us to
exhibit at Philadelphia, and has answered it, but has said noth-
ing to me about his intentions. He is altogether inclined to
operate in his own name, so much so that he has had printed
five hundred blank invitations in his own name at your expense.”
And again to George a few months later: “In regard to Pro-
fessor M. calling me his ‘assistant,” this is also settled, and he
has said as much as to apologize for using the term.”

It seems evident that it was Vail who, after much experi-
mentation with pencils, fountain pens and inked roulettes for
marking purposes, finally discarded all and substituted a blunt
steel stylus, playing over a groove in the roller over which the
strip of paper passed, thus indenting the dots and dashes clearly
in the paper. In a memorandum attached to the original model
of this improvement, Vail wrote, “I have not asserted publicly
my right as first and sole inventor, because I have wished to
preserve the peaceful unity of the invention and because I could
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not, according to my contract with Professor Morse, get a patent
for it.”

On the other hand, Alfred Vail in his book,? a brief early
history of the telegraph, made no claim to authorship of the dot
and dash alphabet, but gives the credit to Morse. In a letter to
Morse, he speaks of it as “your system of marking, lines and
dots, which you have patented.” Nor did he in any of his
numerous letters and diaries, which were examined after his
death, make any claim to have originated the alphabet nor any
essential parts of the new Morse instrument. He wrote a letter to
Morse on March 19, 1838, while he was making, so it is claimed,
some of his greatest contributions to the invention, in which he
exclaims, “I feel, Professor Morse, that if I am ever worth
anything, it will be wholly attributable to your kindness. I now
should have no earthly prospect of happiness and domestic bliss
had it not been for what you have done. For which I shall ever
remember with the liveliest emotions of gratitude, whether it
is eventually successful or not.” Whether this gush of emotion
may not have been inspired by some other occasion than the
telegraph, we cannot say now.

Vail did away with the old clumsy saw-tooth type in the
original instrument by inventing the spring circuit-closer, the
clicking key which the calloused fingers of operators have
pounded, even unto this day. This he elaborated into the form in
which it was evermore used. After the first line was in opera-
tion, he continued making contributions to the science—a reduc-
tion in the number of battery cups, better magnets, a register,
reel, pen-key, the substitution of the galvanometer for the
receiving magnet. Whether his abstention from publicly claim-
ing any credit said to be rightfully due him was just another
manifestation of his delicate and scrupulous faithfulness to his
agreement with Morse is another question which cannot now be
resolved.

2 Description of the American Electro-Magnetic Telegraph, now in
operation between the Cities of Washington and Baltimore (Washington,

1845).
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Undoubtedly he made a large contribution in the way of ideas
to the system. Franklin Leonard Pope, writing in the Century
Magazine in April, 1888, says of the telegraph:

Prior to 1837 it embodied the work of Morse and of Henry
alone. From 1837 to 1844 it was a combination of the inventions
of Morse, Henry and Vail; but...the elements contributed by
Morse have gradually fallen into desuetude, so that the essential
telegraph today, and the universal telegraph of the future com-
prises solely the work of Joseph Henry and Alfred Vail.

Even before Morse’s first line was erected, Vail had invented
and operated a clever printing telegraph; but he did not even
patent it. He honestly thought that the simplicity of the so-called
Morse system gave it an advantage, and furthermore, he felt
prohibited by his contract with Morse from marketing any ideas
of his own. Only a few years later he had the bitterness of seeing
the printed telegraphs of House and Hughes patented, put on
the market and extensively used.

From Washington Vail wrote petulantly to Morse in Septem-
ber, 1848, “I shall in a few months leave Washington for New
Jersey, family, kit and all, and bid adieu to the subject of the
telegraph for some more profitable business.” He explained to
his brother George that: “The reason why I must give up
remaining here is that I am wearing myself out in the telegraph,
for the interest of the patentees, without compensation, and the
care and study is accumulating every day.”

It seems evident that the promoters were “freezing” him out
of the business. Vail at times was a bit difficult, but that con-
stitutes no reason why this should have been done. Had they,
as modern magnates would have done, given him a laboratory
and a modest salary, the improvement which he might have
worked in communication is incalculable. But instead, as he
wrote acridly to Amos Kendall, manager for the Morse interest,
in 1852:

I am told that the Telegraph Companies will never again give
to the Patentees an office....I took hold of the Telegraph in its
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infancy, and when the world was laughing at it and the Inventor
—by mismanagement or misfortune, I have the smallest mite in
the concern and am prohibited from holding any lucrative office
in it, because I in its early developments hazarded it my assistance.
Even some little portions of the telegraph which I invented have
never been publicly awarded to me....

Vail died in 1859, in actual poverty, while all others who had
a hand in creating and promoting the telegraph were prospering.
At a meeting of the Magnetic Telegraph Company directors
shortly afterwards, resolutions of respect were proposed, and
Kendall, in seconding them, said:

If justice be done, the name of Alfred Vail will forever stand
associated with that of Samuel F. B. Morse in the history of the
invention and introduction into public use of the Electro-Magnetic
Telegraph. ... Mr. Vail was one of the most honest and scrupulously
conscientious men it has ever been my fortune to meet.



CHAPTER V
THE FIRST MESSAGES

Lo, the golden age is come!
Light has broken o’er the world.
Let the cannon-mouth be dumb,
Let the battle-flag be furled.
God hath sent me to the nations
To unite them, that each man
Of all future generations
May be cosmopolitan.
American Telegraph Magazine, 1852

MMEDIATELY after the New York demonstration of their
new and improved instrument on January 24, 1838, Morse
and Vail escorted it to Washington for exhibition to officials
and lawmakers, in the hope of procuring a Congressional appro-
priation. IEn route they paused at Philadelphia to display it to
the admiring eyes of a committee of the Franklin Institute, who
expressed themselves as “much pleased.” They remarked
(which may have been news to Morse) that “the idea of using
electricity for telegraphic purposes has presented itself to sev-
eral individuals, and it may be difficult to settle among them the
question of originality.” But neither they nor Morse and his
aides seem to have heard that Gauss and Weber and Steinheil
were using bare wires for their telegraphs, insulating only at
the points of support. In America it was still the belief that the
wires must be covered—kept away from rain and snow. Morse’s
were wound with cotton thread, then painted thickly with a
gum-elastic varnish, and as a final precaution, they were to be
enclosed in a leaden tube.
In February, the instrument was shown in Washington to
Congressmen and Government functionaries, and a memorial
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was handed to Congress by Morse, asking for an appropriation
to defray the cost of an experimental line between two cities.
The paper was referred to the Committee on Commerce, which
in April reported favorably through its chairman, Francis O. J.
Smith, and recommended an appropriation of $30,000, to be
spent under the direction of the Secretary of the Treasury. A
bill was prepared, but did not pass at that session, nor for five
years afterwards. One of those financial panics by which human
beings periodically manifest their incapacity for affairs had
taken place in 1837, and the nation was so much debilitated by
it that Congress was reluctant to spend money on wild experi-
ments. Moreover, there were still many people in America—
some of them in high places, too—who thought of a telegraph
as did Dr. Birkbeck of the Mechanics’ Institute in England, who
remarked to Edward Davy in 1837, that “The electric telegraph,
if successful, would be an unmixed evil to society; would be
used only by stock jobbers and speculators—and that the present
Post-Office was all that public utility required.”

In April, Morse also presented his application for a patent;
and therein one finds several additions to and changes from the
caveat of the preceding autumn; the new alphabetic type, for
example, the marking of dots and dashes instead of the zigzag
line, the relay (also called the registering magnet, the local cir-
cuit, the repeater, and so on) by which the current is rein-
forced or renewed. Morse says that the idea of the relay, one
of the most important features of the telegraph, came to him
early in 183s.

Though Congress did not act on the bill at that session,
Congressman Smith regarded the matter as only temporarily
deferred, and believed so strongly in the invention that he
wanted a share in it. As Taliaferro P. Shaffner, an early tele-
graph builder says, in a style worthy his own name: “The
hidden power of the crudely formed agencies employed by the
Professor were seen and appreciated by Mr. Smith’s searching
perceptions, and their sublimities and subtleties seemed to chal-
lenge his admiration and aid. He felt the awe of a divinity’s

78



THE FIRST MESSAGES

wisdom and presence.” In other words, Smith offered to go with
Morse to Europe that spring, paying his own way, to aid in
obtaining foreign patents, on condition that he be admitted to
partnership in the concern. Morse, never a good judge of men,
agreed to the arrangement, and thereby stored up much future
trouble for himself. Smith, a Portland, Maine, lawyer, as well
as editor and proprietor of the Maine Farmer, came to be still
more noted for his lack of scruple.

In order to give Smith an interest, Gale and the Vails must
yield a half of theirs—for Morse did not intend decreasing his
own holding. The new deal therefore left Morse with his un-
diminished half, Smith with one-quarter, Gale and the Vails
with one-eighth each.

Morse and Smith sailed from New York on May 16th. The
money for Morse’s expenses was doubtless supplied by the
Vails. He asked the Patent Office to defer issuing his patent
until he returned to America. England was their first stopping
place, and there they failed to obtain a patent, largely because
of the opposition of Wheatstone and Cooke. After the exaction
of heavy fees, the Attorney-General ruled against Morse “on
an unquestionable judicial quibble.” Notwithstanding their dog-
in-the-manger policy, both Wheatstone and Cooke had the nerve,
eighteen months later, to write letters to Morse, begging him
to aid them in obtaining an American patent; which he refused
to do. In refreshing contrast to the British procedure, the Eng-
lishmen, to their own surprise, were granted an American pat-
ent on June 10, 1840, ten days before the issuing of Morse’s
patent, applied for more than two years earlier.

Morse had little better success in France; for though, after
long blowing of hot and cold by the French authorities, a
nominal patent was granted, it was rendered worthless by some
of those ingeniously negative legal conditions in which the
French are particularly apt, especially when dealing with a
foreigner. But one kindly Gaul, M. Amyot, recent inventor of an
unsuccessful telegraph, was generous enough to aid Morse in
an effort to place his system in Russia. Baron de Meyendorff, a
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Russian nobleman, had tried to introduce Amyot’s telegraph
there, and now undertook to do the same for Morse’s, but in
vain. Colonel Komaroff, writing in the Annales Telegraphiques
in 1861, says, “Emperor Nicholas saw in it only an instrument
of subversion”; and by ukase it was forbidden during his reign
to give the public any information regarding the apparatus, not
even translations of articles from foreign journals being per-
mitted.

Morse returned to America in very low spirits in the spring
of 1839; Smith had long preceded him. Jackson was still clam-
orous, and finally brought suit against Morse, but was decisively
defeated when the matter came into court. Smith, Vail and Gale
had all been hit by the depression, and in saving their own con-
cerns had suffered a slackening of interest in the telegraph, so
that its progress was but little advanced. Morse wrote to Smith,
complaining of his disappointment “in finding nothing done in
Congress. ... I had hoped to find on my return some funds
ready for prosecuting the enterprise....I return with not a
farthing in my pocket, and have to borrow even for my meals”;
not to mention a “debt of rent” which must be cleared up. The
University was in a low state financially, and he feared he might
have to leave it.

Within a month after his return, he asked if he might call
upon Professor Henry at Princeton, “In the absence of Dr.
Gale, who had gone south,” for some scientific advice. The latter
replied cordially, and Morse spent an afternoon and evening
with him, receiving all the information that Henry had to give
on the subject of electricity. Henry was one of those selfless,
ideal scientists who care not who receives the glory and emolu-
ments for a discovery or invention, so long as science is ad-
vanced thereby. At this time it had not occurred to Henry to
claim his bell-ringing device as a telegraphic invention. Then
and for years afterwards he was ready to give Morse every
possible aid in attaining his end. Henry was an explorer, a
discoverer rather than an inventor. He was interested in pure,
abstract science for its own sake, not in devising practical and
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marketable apparatus. Not until he was drawn into controversy
several years later, and Morse and his attorneys had made
ungracious, even malevolent attacks upon him did the gentle
scholar, embittered by the ingratitude and misrepresentation,
begin to speak of his own simple device as a telegraph and to
regret that he had not asked for a patent on it.

Now began for Morse the darkest years of his life. His
professorship had faded out. Gale had gone to a southern col-
lege, Alfred Vail was in Philadelphia and Smith seemed to be
doing little to further the telegraph measure in Congress. Morse
worked for a time at promoting the new invention of his French
friend Daguerre for making pictures of any object automatically
on a sensitized plate by means of sunlight; then he opened a
small studio and taught painting and drawing. He was shabby
and threadbare, sometimes did not even have the price of a meal
in his pockets. Once when a pupil who owed him $50 promised
to pay next week, Morse retorted sadly, “Next week! I shall be
dead by that time!” “Dead, sir!” repeated the startled student.
“Yes, of starvation.” “Would $10 be of any service?” asked the
youth. “It would save my life, that’s all,” replied Morse.

He wrote long and frequent letters to his partners, telling of
his difficulties, not blaming them harshly, but urging assistance
in any way possible. His patent was granted in 1840, but Wheat-
stone, as already mentioned, had received one ten days earlier.
Wheatstone had money to spend in promotion, and business
men were beginning to listen to his sales talk. Then, as now, the
foreign idea, whether in science, literature or art, had more
glamour for America than the one conceived at home. Moreover,
another man named Gonon had actually been permitted to erect
a semaphore telegraph on the Capitol building, and a slow-
witted Congress was regarding the clumsy thing seriously, in
half a mind to spend some money on it.

In all his spare time—and he had much of it—Morse was
tinkering with his invention. He developed a more powerful
battery. He was enormously cheered when Joseph Henry, after

81



OLD WIRES AND NEW WAVES

a visit to his little laboratory, wrote him on February 24, 1842,
a commendatory letter whose final paragraph read:

About the same time with yourself Professor Wheatstone of
London, and Dr. Steinheil of Germany, produced plans of the
electro-magnetic telegraph, but these differ as much from yours as
the nature of the common principle would well permit; and unless
some essential improvements have lately been made in these Euro-
pean plans, I should prefer the one invented by yourself.

With my best wishes for your success, I remain, with much es-
teem, etc.

Morse’s biographer, Prime, says that “This was the most
encouraging communication Professor Morse received during
the dark ages between 1839 and 1843.” Morse also heard of
Henry’s saying to a friend that “without exception it (Morse’s
telegraph) was the most beautiful and ingenious instrument he
had ever seen.” Morse now wrote dozens of letters to Congress-
men, repeating this praise of Henry’s, “a high authority’” on
this subject, and begging for action. He had hoped for some-
thing that year, but it was a bitter disappointment when Con-
gressman Boardman wrote him in August: “The Treasury and
the Government are both bankrupt, and that foolish Tyler has
vetoed the tariff bill; the House is in bad humor, and nothing
of the kind you propose could be done.”

Morse was well-nigh crushed by this blow, but soon revived
and fought on. In October, he attempted a demonstration of
his telegraph in New York City. He had laboriously covered
two miles of wire with a gooey mixture of pitch, tar and rubber,
and on one moonlit night he employed a man with a yawl to
row him from the Battery to Governor’s Island, while he paid
out the wire over the stern—impressing a few loungers on the
Battery with the belief that he was laying a “trot-line” for fish.
Next morning the New York Herald announced editorially that
a demonstration of Morse’s Electro-magnetic Telegraph would
be given that day between the hours of twelve and one at Castle
Garden. Eccentric Editor Bennett was sufficiently impressed
with the device to utter a noteworthy prophecy: “It is destined
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to work a complete revolution in the mode of transmitting intel-
ligence throughout the civilized world.”

A huddle of curious folk assembled at Castle Garden that
day to witness the test of under-water telegraphy. Professor
Gale, recently returned from the South, was at the other end
of the wire on Governor’s Island. Morse sat down at his instru-
ment, and had succeeded in exchanging two or three signals
with Gale when the wire suddenly died. Looking out of a win-
dow, Morse promptly guessed the reason. There were three or
four vessels anchored between the Battery and the island, and
one of them had just lifted its anchor, bringing the cable up
with it. The surprised sailors, not knowing what the queer,
gummy thing was, cut it to see what was inside, then flung the
ends into the water and went on their way. The spectators
around the doleful inventor, thinking they had been hoaxed,
jeered and departed.

In December, however, the experiment was repeated across
a canal at Washington, and was successful. Morse, now terribly
pinched for money, appealed to Alfred Vail’s brother George,
but without success as he, too, was hard up. The inventor had
by this time enlisted the physical aid of another scientist, Dr.
James C. Fisher, and they jointly discovered that two or more
currents could be passed simultaneously through one wire—
though they did not develop this into actual duplex telegraphy.
Fisher, who knew several members of Congress, was a good
booster, and aided considerably in that way. As the year 1842
drew to a close, Morse had more and more prominent men, both
in and out of Congress, working in his behalf. He strung a
wire between two committee rooms in the Capitol at Washing-
ton, and those who could be induced to look and listen were
much impressed by the performance. But even many of these
remained utterly oblivious to the possibilities of the telegraph
as a mode of communication, or else, like the Russian Czar,
thought it dangerous.

But as the year 1843 dawned, it gave promise of being a
brighter period for the weary but still hopeful dreamer. His
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bill, still calling for a $30,000 appropriation, was before the
House of Representatives again, though with many corn-fed
members still incredulous or fearful of it. Morse was there,
watching and lobbying. His letters to his brother Sidney give
evidence of the long strain which he was enduring with remark-
able fortitude. On January 6th, he wrote that he had vainly
hoped to see the measure brought up that day. “Everything
looks favorable,” he wrote, “but I do not suffer myself to be
sanguine, for I do not know what may be doing secretly against
it. I shall believe it passed when the signature of the President
is affixed to it, and not before.”

The opening sentences of his letters to Sidney for weeks
thereafter are significant:

Jan. 16th: I snatch the moments of waiting for company in the
Committee Room of Commerce to write a few lines. Patience is a
virtue much needed here....

Jan. 2oth: My Patience is still tried in waiting for the action of
Congress on my bill. ...

Jan. 25: I am still waiting, waiting. ...

Jan. 30: I am still kept in suspense which is growing more and
more tantalizing and painful....

Feb. 21: I think the clouds begin to break away and a little sun-
light begins to cheer me....

On that day some of the “showoffs” in the House, led by
Cave Johnson of Tennessee, indulged in a rodeo of rustic wit
at the expense of the telegraph. The report of it in the pages of
the Congressional Globe was of course thickly peppered with
those interpolations of “(laughter)” so dear to the legislator’s
soul. We quote from it:

Mr. Cave Johnson wished to have a word to say upon the bill.
As the present Congress had done much to encourage science, he
did not wish to see the science of mesmerism overlooked. He there-
fore proposed that one half of the appropriation be given to Mr.
Fisk, to enable him to carry on experiments, as well as Professor
Morse.

Mr. Houston thought that Millerism should also be included in

the benefits of the appropriation.
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Mr. Stanly said he should have no objection to the appropriation
for mesmeric experiments, provided the gentleman from Tennessee
(Mr. Cave Johnson) was the subject. (A laugh.)

Mr. Cave Johnson said he should have no objection, provided
the gentleman from North Carolina (Mr. Stanly) was the operator.
(Great laughter.)

Several gentlemen called for the reading of the amendment and

it was read by the Clerk, as follows:
Provided, That one half of the said sum shall be appropriated
for trying mesmeric experiments under the direction of the Secre-

tary of the Treasury.

Mr. S. Mason rose to a question of order. He maintained that
the amendment was not bona fide, and that such amendments were
calculated to injure the character of the House. He appealed to the
chair to rule the amendment out of order.

The Chairman said it was not for him to judge of the motives
of members in offering amendments, and he could not, therefore,
undertake to pronounce the amendment not bona fide. Objections
raised to it on the ground that it was not sufficiently analogous in
character to the bill under consideration, but, in the opinion of
the Chair, it would require a scientific analysis to determine how
far the magnetism of mesmerism was analogous to that to be em-
ployed in telegraphs. (Laughter.) He therefore ruled the amend-

ment in order.

Poor Morse, lurking uneasily in the balcony, must have found
it difficult to join in the (Great laughter) !

The mesmeric amendment was lost, and two days later the
bill squeezed through the House by a vote of 89 to 83. “I
have no desire to vaunt my exertions,” wrote Morse, “but I can
truly say that I have never passed so trying a period as the last
two months.” But there was still greater tension to come. The
Senate had yet to act, and only eight days of the session re-
mained. Morse heard that some of the opposition members of
the House were working hard to bring about an adverse vote
in the Senate. Every day his spare, worn figure, like an uneasy
ghost, haunted the gallery and the lobbies, helpless to do any-
thing save listen or buttonhole a Senator now and then between
times.

In a letter written many years later, he tells a pretty story
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of the last day of the session, March 3rd, when there were 140
bills to be acted upon before his could be reached. According
to custom, President Tyler sat in a room in the Capitol, signing
bills as fast as they were ground out of the mill. Morse watched
all day, so the story goes, and after dark in the evening went
home thoroughly discouraged, having been assured by Senators
that his could not possibly be reached before midnight, which
would end the session of Congress. He made his arrangements
to leave Washington next day. But as he was eating his break-
fast on the following morning, a servant announced a young
lady caller. He found her to be Miss Annie Ellsworth, daughter
of his old friend and college classmate, the Commissioner of
Patents.

“I have come to congratulate you,” she exclaimed.

“Indeed, for what?”

“On the passage of your bill.”

Morse insisted that she was mistaken.

“It is you that are mistaken,” she replied. “Father was there
at the adjournment at midnight, and saw the President put his
name to your bill, and I asked father if I might come and tell
you. Am I the first to tell you?”

Morse says that the news was so unexpected that he could
not speak for several moments. At last he said: “Yes, Annie,
you are the first, and now I am going to make you a promise;
the first dispatch on the completed line from Washington to
Baltimore shall be yours.”

The Senate journal flatly contradicts this story, showing that
Morse’s bill was passed early on the morning of the 3rd,
promptly laid before the President and reported back to the
Senate as signed several hours before adjournment. We are all
aware that legislators in their final sessions sometimes play
curious tricks with the clock, but this discrepancy seems a little
difficult to explain away.

Morse in his reported speech to Miss Ellsworth takes it for
granted that Washington and Baltimore will be the termini
of the experimental line, though this was not settled with the
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Secretary of the Treasury until later. The Secretary also ap-
proved Gale, Fisher and Vail as assistants in the undertaking.
To Vail, Morse wrote peremptorily, “You will not fail, with
your brother and if possible, your father, to be in New York
on Tuesday the 21st, to meet the proprietors of the Telegraph.”
Undoubtedly he meant, “to meet with the other proprietors,”
for Vail was one of them. Vail readily agreed to “devote my
whole time and attention to the business so as to secure a favor-
able result,” his chief part being the making of the instruments.
“Three dollars per diem,” he modestly specified, “with traveling
expenses, I shall deem a satisfactory salary.”

When Morse first described his telegraph to the Secretary of
the Treasury in 1837, he contemplated aérial wires. “Stout
spars of some thirty feet in height,” he wrote, “well planted in
the ground and placed about 350 feet apart, would be required,
along the tops of which the circuit might be stretched.” But
later suggestions that it would be impossible to maintain a line
in air against storms, falling boughs and human malice or mis-
chief finally convinced him that the line must be subterranean.
The notion also prevailed that the wires must be shut away
from the air—which a few years later was declared to be a
valuable auxiliary in the carrying of the current. Some of
Wheatstone’s lines in England had been laid underground, and
Morse had not yet heard that they didn’t work very well.
European countries tried for years afterwards to bury their
wires—in some cases laying iron wires in a bed of bitumen or
asphalt and covering them with the same; but even after the
discovery of gutta-percha as a covering, they had very indiffer-
ent success.

Morse and Fisher now filed a caveat on “a mode of filling
lead pipe with wire.” Fisher’s job was to superintend the manu-
facture of the wire, its insulation and insertion in the leaden
tubes. Gale’s scientific knowledge was to be used wherever
needed; and he quickly brought it into play by objecting to
underground wires encased in lead. Lead in acid soils, he said,
is apt to corrode and let water in; and furthermore, any tiny
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hole left in the soldering will admit water and destroy the
insulation. But Morse overruled him.

Smith, as his part of the work, undertook to get a good con-
tract for digging the 44-mile trench from Washington to Balti-
more in which the wires were to be laid. Advertisements asking
for bids on lead piping were published, and among the replies
was this one from Morris, Tasker & Morris, who, as may be
guessed from the text, were located in Philadelphia:

Thy advertisements for about one hundred and twenty miles of
14 in. lead tube, for Electro Magnetic Telegraphic purposes, has
induced us to forward thee some samples of Iron Tube for thy
inspection. The quantity required and the terms of payment are the
inducement to offer it to thee at the exceeding low price here stated,
which thou wilt please keep to thyself undivulged to other persom. ...

During the first few weeks, everything moved smoothly.
Morse wrote regular and meticulous reports of expenditures to
the Secretary of the Treasury. He was anxious to make a good
impression by keeping costs as low as possible. In the covering
of the wire with thread, he was able to make some changes
which cut the cost from the first estimate of $1,010 to a trifle
over $500, and this he very happily reported. Fancy his annoy-
ance when Smith made a contract for the ditching at a figure
much above the estimate given to the Government. ‘“There are
plenty of applicants here,” he wrote to Smith, “who will do it
for much less, and one even said he thought for one half.” It
did not occur to Morse that Smith might have included a slice
of graft for himself in the contract price. But a bright and
clarifying light is soon cast upon the subject.

Ezra Cornell—and here we introduce one of the stalwart
early figures of the telegraph—was a six-foot, lank, York-State
Yankee, who began life as a carpenter and moved when young
to Ithaca, where there are souvenirs of him yet. The panic of
1837 threw him out of a job, and he bought the sales rights for
a patent plow for the States of Maine and Georgia. As a
walker, Cornell was remarkable even in an age when the purpose
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of the human foot was better understood than it is now. To sell
his plow he walked most of the way to Maine and pretty well
all over the State, then walked to Georgia, covered that com-
monwealth largely on foot and walked back.

On his first trip to Maine he had naturally sought the ac-
quaintance of F. O. J. Smith, proprietor of that influential
agricultural journal, the Maine Farmer. On his second trip
down East, he entered Smith’s office in Portland and found the
editor on his knees, drawing a crude diagram with chalk on the
floor, whilst a plow manufacturer stood by, looking on and
grinning broadly. Smith welcomed Cornell as a godsend and
said he was trying to explain to the manufacturer his idea of a
ditching plow which would cut a trench two feet deep, throwing
the carth on either side, whence it might be brushed back
again with some sort of scraper after Professor Morse’s lead
pipe was laid in the trench. “I have taken the contract,” said
Smith, “to lay the pipe at $100 a mile, and I must have some
kind of a machine to enable me to do the work at any such
price.”

Cornell was much intrigued by the problem, and was not long
in reaching an unexpected solution. He proposed and made
rough drawings of a knife-like plow which cut a mere slit
through the earth. The leaden cable to be rolled on a drum
mounted on the beam, and as the share clove the carth, the tube,
unreeling from the drum, passed down behind the share and
was laid in the bottom of the slit, the earth falling back imme-
diately and closing the gash. Morse came all the way up to
Maine to see a trial of the machine, and to him and Smith its
working seemed almost like magic.

Smith wanted not only the plow, but its inventor, too. He
asked Cornell to superintend the laying of the wire between
Washington and Baltimore. This meant giving up his plow
business, but Cornell’s shrewd perception did not hesitate long
over that: “A little reflection convinced me that the telegraph
was to become a grand enterprise, and this seemed a particularly
advantageous opportunity for me to identify myself with it.”
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And thus, at thirty-six, lean Ezra took the path towards fame
and fortune, and Cornell University was assured of being.

And now ensued more trouble for the harassed Morse. The
best place to lay the wire seemed to be between the two tracks
of the Baltimore & Ohio Railroad, that offering a level grade.
Permission was obtained from the railroad, and work began,
starting from Baltimore. At first, a team of spirited horses were
used to pull the wire-laying machine, but the animals were so
disquieted by the occasional passing of trains—and no wonder !—
that Cornell substituted a team of eight mules whose nerves
must have been very steady, indeed. They laid from a half mile
to a mile of pipe daily.

At that time Morse was using a double circuit to work his
telegraph, and so four copper wires were placed in the pipe.
To insulate them from each other, these were covered with
cotton yarn, each wire in one of four different colors—black,
‘red, green and yellow—so that it could be identified at the
terminus and properly attached to the instruments. The wrapped
wire was next coated with shellac. Lead ingots were cold-rolled
into cable size, the four wires being drawn into it through a
hollow mandrel during the rolling process.

Vail was superintending the soldering of the lengths of pipe
together as they were laid in the trench. Cornell says that he
suspected the “integrity” of the pipe and asked Vail how search-
ing his tests were, but “Vail was uncommunicative.” Cornell
next asked Avery, who was in charge of the batteries, whether
it would not be well to make tests by attaching the wires in
every possible combination to the battery and galvanometer,
but Avery would offer no suggestion to Vail, who “appeared
very jealous of any interference, and had already intimated to
Mr. Avery that he should confine himself to his own duties.”

Cornell then suggested to Avery that they make a secret test
of the wires, and they stole out and did so at midnight, proving
to their own satisfaction that the insulation was faulty, and that
current was passing from one wire to another. Cornell urged
Avery to report this to Morse, “but he dared not do so,” and
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so Cornell went on with his work and kept his own counsel. Not
until about nine miles of the pipe had been laid would Vail
admit that anything was wrong. One afternoon Morse, pale and
troubled, stepped off the train at the Relay House, near which
they were working, walked along the track to Cornell and drew
him aside, so that the workmen might not hear him.

“Mr. Cornell,” said he, “can you contrive to stop this work
for a few days in some manner, so the papers will not know it
has been purposely interrupted? I want to make some experi-
ments before any more pipe is laid.”

Cornell was not unprepared for such a request, and quickly
evolved an expedient :

I stepped back to the machine and said, “Hurrah, boys, whip up
your mules, we must lay another length of pipe before we quit
to-night.” The teamsters cracked their whips and the animals started
at a lively pace, as I grasped the handles of the plow, and watching
an opportunity, I canted it over so as to catch into a point of rock,
breaking the machine into a complete wreck.

The following morning’s newspapers in Baltimore contained
accounts of the “accident,” and said that work would be delayed
for a few days until repairs could be made. Morse and Fisher
next decided to try a hot process, drawing the wire in the hollow
mandrel through molten lead; but this, too, was a failure, be-
cause the heat charred the yarn covering of the wire, and so
ruined the insulation.

Morse was almost in despair. By this time he and Smith had
quarreled violently. For the first time, Morse had come face to
face with what we now call graft, and did not at first recognize
it. Smith had told Morse that he had made an advantageous
contract for the lead pipe, whereby a thousand-dollar profit
accrued, which he would split with Morse. That the latter was
so simple-minded as not to realize what this meant will seem
well-nigh incredible to-day, yet he wrote of it to his brother
with naive enthusiasm. The more practical Sidney wrote back,
“Are you sure this is right? Will it be considered so if it is
made public?”
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Your remark led me to think of the matter [Morse admitted in
reply], and I determined at once that, since there was a doubt, I
would not touch it for myself, but credit it to the Government, and
I accordingly credited it as so much saved to the Government from
the contract.

And now, will you believe it! the man who would have persuaded
me that all was right in that matter, turns upon me and accuses me
to the Secretary as dealing in bad faith to the Government, citing
this very transaction in proof. But providentially, my friend Ells-
worth, and also a clerk in the Treasury Department, are witnesses
that the sum was credited to the Government before any difficulties
arose on the part of Smith.

The enterprise was now in a precarious position. It was
December ; nine months had passed since the appropriation was
made. Nearly $23,000 had been spent, and between $7,000 and
$8,000 remained. Salaries were eating into it—$2,500 a year for
Morse, $1,500 each for Gale and Fisher, and for Vail about a
thousand dollars. Of the small balance remaining, Smith
claimed $4,000 in satisfaction of his contract for laying the pipe
the full 44 miles, whether it was actually laid or not, as he stood
ready to lay it according to plan. He had by this time decided
that the whole affair was a failure, and he was going to get
what he could out of it, regardless of the others.

Morse was so angry at Fisher for failing to test the pipe as it
was being made that he dismissed him. He wrote one of his
bitterest letters to his brother about this time:

The trenching is stopped in consequence of this among other
reasons, and has brought the contractor upon me for damages (that
is, upon the Government). Mr. Smith is the contractor, and where
I expected to find a friend, I find a FIEND. The word is not too
strong, as I may one day show you. I have been compelled to dismiss
Fisher, and have received a very insolent letter from him in reply.
The lead-pipe