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WITH S5PECIAL REFERENCES Ti» THE SERVICES OF ALFRED VAIL.

| HE University of the City
of New York, then but
recently organized, estab-
lished, in 1835, a professor-
ship of the Literature of the
Arts of Design, and chose
Samuel  Finley  Breese
Morse, who had already
achieved reputation as an historical painter, as
the incumbent. In July of that year Professor
Morse took possession of a suite of apartments
which had been provided for him in the new
University building on Washington Square and
entered upon his duties.

Eleven years prior to this date, Alfred Vail,
a youth of seventecn, having completed his
studies in the village school of Morristown,
New Jersey, found congenial opportunity to
gratify his inherited mechanical tastes by go-
ing to work in the Speedwell Iron Works,
of which his father, Judge Stephen Vail, was
the proprietor. One of his characteristics,
from an early age, had been a marked fondness
for study and investigation in matters relating
to the natural sciences; and as his mind grad-
ually matured and unfolded itself, his aspira-
tions fora broader and more systematic mental
culture, and a higher degree of attainment than
was possible under the conditions which then
surrounded him, were with difficulty repressed.
It was the natoral desire and expectation of
Judge Vail that both his sons, Alfred and
George, should identify themselves with the
manufacturing business, an extensive one for
those days, which he himself had prosecuted
withindustry and success. In compliance with
his father's wishes, Alfred contented himself
fora time with the duties of his position. Upon
attaining his majority, however, his inclina-
tion for a more appropriate field of labor could
no longer be restrained; and, after much anx-
ious consideration of the matter, he determined
to prepare himself for the ministry of the
Presbyterian Church. In 1832, at the age of
twenty-five, he entered the University of the
City of New York, from which institution he
was graduated in due course in October, 1836,

Towards the close of his term his health be-

came impaired, and as his physical condition
precluded the prosecution of his theological
studies, he appears for a time to have labored
under much uncertainty as to his future course.
The problem of his life-work was, as the event
proved, soon to be solved by a fortunate and
unexpected incident.

Inthe year 1832 Professor Morse, on a voy-
age from Havre to New York in the packet
Sudly, had conceived and drawn in his sketch-
book an apparatus for recording signals at a
distance by electro-magnetism.

The history of the inception and early
development of Morse's invention is familiar
and need not be repeated, except as may he
necessary to enable the successive steps hy
which it was wrought into a practical and
commercial form to be properly understood.
Until Morse became one of the faculty of the
University, he had been prevented, by the no-
madic life imposed upon him by his straitened
circumstances, from making any effort beyond
the molding and casting of a set of leaden
type to reduce that conception to practice.
This, according to his original scheme, was
automatically to open and close an electric cir-
cuit and thereby transmit certain signals, to
which an arbitrary numerical signification was
to be given.

Dunng the latter portion of the time in
which Alfred Vail had been a student in the
University the chair of chemistry had been
occupied by Professor Leonard D, Gale. In
January, 1837, Professor Morse, who in the
privacy of his apartments had constructed a
rude but nevertheless operative experimental
model, exemplifying the principle of the re-
cording telegraph which he had devised on

‘board the Swify, took Professor Gale into his

confidence and exhibited to him the invention,
so far as it had then been developed by his
unaided hands and brain,

Professor (sale, whose knowledge and ac-
fuirements were of a character which enabled
him to appreciate the ingenuity of the inventor
and to forecast the possible success of the in-
vention, became at once deeply interested in
the plans of his colleague, and thenceforth the

¥ See also ¥ Professor Morse and the Telegraph,® by Benson J. Lossing, in this magazine
for March, 1873, and a communication by Professor J. W. Draper, in May, 1873
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assistance which he rendered Morse in his ex-
periments was of the utmost importance and
value, For some time, the experimental in-
strument remained substantially unchanpged,
Morse himsell possessed hut moderate me-
chanical =kill, while his poverty debarred him
from employing trained workmen to put the
imvention into o more permancnt form.

In February, 1837, the House of Represen
tatives haidl |'I'1'-'--'>1_L1 a resalution I'{_'I'lLJI_-:-['il'I}_{ﬂ'.lL'
secretary of the I'reas ITY Lo TCPOrt upon the
propriety of establishing a “system of tele-
graphs for the United States”™  With the view
of gathering the necessary material for his re-
port, the Secretary of the T'reasury, on March
1o, 1837, sued a circular of | muiry, a copy
of which fell into the hands of Profiessor Mor i,
and doubtless led to his determination to com-
plete his invention and, if possible, to secure
s acceptance by the Government,

VoL XXXV.—iz0,

B MORSE.

On Saturday, September 2, 1837, Professor
Diaubeny of Oxford University, then visiting
the Umited States, was mvited with others
to witness the operation of the electro-mag-
netie telegraph at the Umversity,  The appa-
ratus had been set up with a cirewt of copper
wire, stretched hack and forth along the walls
of a large room. Among the spectators was
Adfred Vail, who then saw the apparatus for
thie frst time.  Notwithstanding the crude
anid imperfect character of the machinery in
Hklﬁil:]] |,|'IIJ' ir'l".'{!l'll,i.(]'ll- Wils 1_'[1||Ilili}il'L|.1 fh{! r1!51'|.|..|1!‘1'
were such as conclusively to demonstrate the
possibility of recording signals at a consider-
able distance by the instantancous action of
electricity,

This exhibition produced a profound effect
upon the mind of Vail. His inherited and ac-
quired mechanical skill, and the knowledge of
construction which his apprenticeship in his
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father's works had given him, satisfied him that
it was possible to embody this grand concep
tHon in o concrete form, which should insure
its successiul emp loyment for public purposes,
More than this, his education and training at
the University had given him some insight into
the affairs of the world, and his mind intui-
|:'i'.'|.:'|].' formed a distinct con eption of the vast
scope and future importance of the invention,
Among the papers left by Mr. Vail is one
giving an account of this incident,  Referring
to his occasional visits to New York during
the vear following his graduation, he says:

On one of these 'u its, '||1'|||r 10 "'h._'|.-|| nber 4, 1837 [
accidentally and without invitation called upom [* |_r'|

sor Maorse at the 17 niversily and found him, with Pre-
fessors Torrey and Daobeny, in the mineralogical
cabinet and lecture room of Professor Gale, where
Professer Morse was exhibiting e 1 senllemen an
apparatus which he called his * Electro- Magnetic Tels
]"'||||'|." Th were wires suspended i the room
FI.II'|I'|II|"r h- an cte end 1o 1 e other anil rell g many
times, mak Ing A .l'i.l'l Al of seventeen hanideed feet.
The iwo enils of thie wire were connected with an
electroamarnet faslened to a vertieal wooden Trame.
In front of the mapnet was its armatare, and also
wonden lever or arm fitted at its extremity to h-:|:| :?:
Jizarl |‘:-.'I'|:i|. - I saw this i|1~;||'11|11{'|1lf'.'||||-\
T :_|1|>|'|.|,|:_-|_|_-.- :||'-!|.':.-||'..| 1 with 1he -|:|||l::|Jll.*-- lrf
its operation, and, T may say, struck with the rud c ma-
chine, comtaining, as I believed, the rerm of what was
destimed to prosduce preal changes in the q‘n:-:llli.:.illl'l and
relations of mankind. T well recollect the impression
which was then made wpon my mind, T rejoiced to

LI
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think that [ Jived in such a day, snd my mind contem.
|=|-\.'||.l\.'l:'! the futare in which sa j::'l'.'llll.l arud _'1||g|_'|_t:.' an

agent was aboot to be introdoced for the henefit of e
world,  Before leaving the room in which [ beheld for
the first time this maspificent invention. [ asked Pra.

fessor Morae il he intended 1o make an !,-_'||-;'|'i|||;_-|'|l; 1
¢ extended line of conductors. He replied that
i, bt that he dezived pecaniary assisiance 1o
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ing in the enterprise. And upon this T decided in my
own it o soed or raodee seddd

This remaining doubt on the part of Vail
was dizpelled by o visit to Morse, during which
the latter explained to him the plan, already
conceived, bt not embedied in the exhibited

mw
{FROM A DAGUEREECOTYFE TAKEN IN

carey ot his ]1]31]:-‘». I ]n(l:ll[c:::] him assistance |ro-
vided he would admit me in a share of the fnvention,
i which proposition he assented, T ihen returned to
my |:-|'|:1|'||irl|_:-|'|-:'|l.|-i.'. lacked the door of My e, threw
myself upon the bed, and gave myself upe b petlection
upon the mighty results which were certain to follow
the jntrocduction of this new agent in meeting and
serving the wants of the worll, With the atlas in my
Tand, T traced (he meost important fmes which would
mast certainly be erected in the United States, andd
calealated (heir length.  The question then rose in
iy mmd whether the electro-magnet conld be made
o work through ihe necessary lenpthis of line; and
after mwuch reflection I came to the conclosion that
ovided the megrmect would worle even at a distanes

ght or ten miles there conld be no risk in embark-

ol e

L B VEIHEN
B RIVENTY-THIKD VEAR, BY BESKER & Baw, 1852,

VALl

apparatus, of repeating signals from one circuit
ingo another. The explanation of this feature
appears to have convinced him of the truth
of Morse™s remark, W T can sweceed i oot
Frrg et feae mdles ) T et go posind Fre glpfe”
When Vail had once satisfied himsell of the
feasibility of the scheme of electric communi
cation, his mind became fascinated with the
field ofachicvement which opened before him.,
Here was indeed the promise of @ carcer which
satisfied alike Tus scientific and mechanical
tustes and his highest aspirations, |[.;i.1.'i1|l_[ an
opportunity thus opencd to him to acquire an
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before deciding to embark
insuch a novel and unpre-

pi— . cedented enterprise. Hav-

ing accepted the invitation,
Morse was introduced by
Alfred to his father and’
brother, who, ascopartners,
were carrying on the speed-
well works.

Judge Vail's business ex-
perience had been such as
to dispose him towards the
favorable consideration of
an invention of this charac-
ter, The annals of the

THE SFREEMWELL 1RGN WORKS.

interest in the invention and 1o associate him-
self with Professor Morse in its development,
he sought to interest his father in the enter-
prise, and to secure his sympathy and material
assistance, The sanguine faith of young Vail
in the future of the electric telegraph, exceed-
ing, if possible, that of the inventor himself,
was not without effect upon his father’s mind,
Judge Vail was a man whole ideas werein ad-
vanece of his time. He had almost unconscious-
Iy acquired a marked respect for the judgment
af his elder son in scientific matters, and so it
. came about that Alfred received permission
to invite Professor Morse to Speedwell, osten.
sibly that the merits of the
project might be
more thoroughly
discussed,  bnt
in reality that
the Judge might
see the invent-
or for himself

SINGP TN WHICH WALL.

(REDRAWH FROM AN [NVOICE OF 837

Speedwell Iron Works had
already become a part of
the history of intercom-
munication in the Tnited States. Here
was forged the shaft of the Serannak, the
first steamship which crossed the Atlantic.
Here were manufactured the tires, axles, and
cranks of the first American locomotives,
and Judge Vail himself had invested no small
share of the profits of his business in these and
similar enterprises. 1t may be presumed that,
with his characteristic shrewdness, he did not
overlook the substantial benefits which would
be likely to accrue from the ownership of a
share in the telegraph patents, should the
enterprise ultimately prove successful. At all
events, he did not lend an uwnwilling ear to
the solicitations of hisson and of the inventor,
It was estimated that two thousand dol-
lars would be required to sccure patents and
to construct apparatus by means of which a

AND BANTER (ONSTRUCTED APPARATUS FOR EXMIBITION HEroire CONGRESI.
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sufficient demonstration could be made hefore
Congress to secure a liberal appropriation for
the construction of the first link 1n a system
of Government telegraph lines,

The occurrences which have been narrated
took place during the incipient stages of a se-
vere financial depression. It is almost impos-
sible now to form an adequate conception of
the difficulty of raising at that time even so
small a sum as two thousand dollars, espe-
clally for a project so apparently illusive as
the electric telegraph, It would be far easier
to raise two millions for a like purpose at the
present day. Under these circumstances, the
timely and generous assistance given by Judge
Wail at o most eritical period, not anly in the
history of the telegraph, but in the condition of
commercial affairs, entitles him to the grateful

ememhbrance of the world.

These negotiations resulted man agreement
between Samuel F. B, Morse and Alfred Vail,
on September 23, 1837, in which it was stipu-
lated that the latter should construct at his
own expense and exhibit before o commities
of Congress one of the telegraphs  of the plan
and imvention of Morse™; that he should give
his time and persenal services to the work, and
assume the expense of exhibiting the appa-
ratus and of procuring patents in the United
States,  In consideration, Vail was to receive
one-fourth of all rights in the mvention in the
United States. Provision was made for secur-
ing to Vail an interest in any foreign patents
which he might furnish the means to obtam.

929
An interesting account of the operations at
Speedwell during the construction of the early
apparatus has been given by William Baxter,
a skillful mechanic and inventor, well known
as the designer of the “ Baxter Engine,” Mr,
Baxter, who was an apprentice at Speedwell at
that time, died in 1885, and was perhaps the
last of those who were associated with the in-
vention in its inception.  Mr. Daxter says:

As it was important to keep the invention a sceret
from the pullic antil # had been l:llllfu{il'.'l| and a patent
seciired, a special room in the shop was fitted up with
tonls and provided with a lock smaf key. It was neces-
saTy b employ amechanic who could Ella-l'l'l}”t]‘.l".']:ll’.l neswy
i_:I:_':[-c, execele aecurate work, and who at the same time
hud the necossary judgment amd discretion to keep an
important secretl | owas at that time an employes of
the works and was in my ifleenth year, It wosn high
compliment Tor a boy of that age to b selected for such
@ trust, hut it iz not for me to criticise the Judgment
of those who were responsible for the
appeintment. For many months Alfred
Wail and mysell occupied that room,
shaving each other’s confidences, anel 11|| |
experiencing  alternating cmotions of
elation and depression, as the vicissl
tuies of the experiment gave [rromise at
one time of a ploricns sucecss and
anather of a hamiliating failure.

When the shop was rvebmill, several
years ago, this room was preserved in-
tact, and the descendants of Judge Vail
still cherish it as o memeorial of he in-
famey of one of the grand achieve-
ments which mark the prog-
ress of modern civil-
ieation.

-..-

i
o

THE FIRST RIECNRDING TELEGRATN, TE37.
fIH THE CABINET OF THE WESTERN UNION TELEGEAPFH
COMPARY, MEW VOEK.)
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It is interesting, in looking back, to contrast the
prevalent igmoranee and misconception of that day with
the present realization., No one could be et he-
lieve that an electric telegraph, even if practicable, was
either mecessary or desirable. The more intelligent
comceded that it might perhaps prove an interesting
suicntific toy, but the hard-fisted New Jersey farmers
locked upon the experimant as 2 wanton and inex-
cusalle waste of money, and were accustamed Lo speak
af it as the one solitary instance of haud Judgment on
the part of the Vails, , . .

The mechanical difficulties of the ondertaking can
scarcely be comprehended by an electrician of the oS-
ent day, wha finds every conceivable materinl and ap-
pllance in the market r|':||i}' Lo his hand. O firsl vol-
tadc battery was constructed of o reclangular box of
::|'|-:'|']'_'|-' waood, sululivided into eight cox partments, aned
limed with beeswax, in order o resist the action of
acids, Theform of the zine and copper elements — and,
in fact, the elaboration of every detail — jpvalved 2 new
scries of experiments. Tnsulated wire was (hen un-
knownin the market, the hest sulstitoie abtainalle Tee-
ing millimer's wire, such as was wsed o give outline to
the sly-seraper bonnets of the dav. It was of COpper,
that it might be made to take and retain any form that
the deft fingers of the artist choso ta give :|rt__ and wias
Found te serve sulficiently well as 2 conduetor, although
the insulation of the catton covering was somewhat
imperfect.  However, it was the hest obtainable, and
the entire New York market was deained for our ex.
periments,

Before giving a further account of the work
of Vail at Speedwell, in the autumn of 1837,
it is desirable to understand the precise point
of development which the original apparatus
of Morse had reached when it was placed in
his hands for reconstruction, and we there
fore give a sketch and a brief description of
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the apparatus, which at that time formed the
only matenal embodiment of the invention.
The identical machine is still preserved, at
the office of the Western Union Telegraph
Company in New York City. The support
for the mechanism is a rectangular frame of
pine, ¥ X, which, when inuse, was Gstened in
an upright position to the edge of a table. LUp-
on the lower part of this frame three wooden
rollers, a s c, are mounted. A ribbon of paper
is =0 arranged that it may be unwound from
the first roller, passed over the second, and
finally rewound upon the third, This move-
ment is cffected by the machinery, 1, of a
wooden clock put in motion by a weight, &, and
cord passing over a pulley, A wooden pend-
ulum, F, suspended from the upper part of the
frame, swings transversely across the paper as
it moves uniformly over the middle roller. A
pencl, g in the lower end of the pendulum has
its point in constant contact with the paper.
Midway of the length of the pendulum an
clectro-magnet, 4, is mounted upon a station-
ary shell, facing a soft-iron armature fastened
upon the pendulum, This constituted the
register, or recording apparatus, The arbitrary
signs are written or drawn upon the moving
paper by a transverse movement to and fro
af the pendulum. This movement is effected
by the alternate magnetization and demagnet-
ization of the iron of the electro-magnet,
caused by the alternate flow and cessation of
an clectric current traversing the wire coiled
upon i, The manipulation of the current
from battery, 1, was to be effected by a circuit-
breaking device atthe transmitting point, con-
sisting of metallic type, representing by con-
vention numerical characters, setupin a % type-
rule,” s, inanorder depending upon the matter
to be transmitted. The type-rule and type
were then placed upon an endless band of
carpet-binding, and were carried forward by
points extending downward into the band
which passed over two rollers, & 1, and was
turned by a crank. The projections upon the
face of the type impinged upon a tooth affixed
to the extremity of alever, oo, which carried s
metallic fork, Thus, as cach successive pro-
jection upon the type came in contact with
the tooth upon the lever, the fork was caused
to dip into two mercury cups, J K, completing
the circuit of the
hattery through a
fow  feet of wire
and the coils of the
electro-magnet,
Thiswasthestate
of  the mvention
when first shown
to Professor Gale,
- January, 1837

STURGENN'S ELECT RO-MAGRET.
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The recording machinery had been con-
structed, but could be made to operate through
a very short wire only, the addition even of
forty feet rendering the apparatus ineffect-
ive.  Although Morse was doubtless at the
time entirely ignorant of the fact that any
other person had even conceived the possibility
ol the instantaneous transmission of intelli-
genoe to a distance by electricity, yvet, as we
now know, this had actually been attempted
by o number of experimenters, who had one
after another been confronted with the appar-
ently insurmountable obstacle which now pre-
sented itsell to Morse,  Very fortunately,
Frofessor Gale not only comprehended the
nature of the difficulty, but was able to suggest
the means of overcoming it, In a letter to
Frofessor Joseph Henry, dated April 5, 1856,
he writes:

This apparatus was Morse’s original instrument,
usually known as the type apparatus, in which the
types, 26l up m a composing stick, were run through
a cironit-breaker, and in which the battery was the

cylinder battery, with a single pair of plates. This ar-
rangement also had another peculiarity, namely, it was
the electra-magnet used L Mall, and shown in draw-
ings of the older works on that subject, having only a
few turms of wire in the coll which surrounded the
poles or arms of the magnet, The sparseness of the
wires in the magnet coils and the vse of the single cup
Battery were 10 me, eon the lirst look at the instroment,
chvious marks of defect, and T i|,|_'\-;'r:-|'||[|:||_{|'_|.’ 5-:[1!:!’!_."‘(_'&':4_'{]
to the professor, without giving my reasons for so
ning, fed o baifery of aeany paive shondd be sufniituted
Jor thas of @ sl padey and that Bhe codd on cacd arm
af £l pnagied showds S dwereared fo winaiy Siosdred
frver ety which experiment, i I remember avight,
was made on the same day with a Latlery and wire on
hand, furnished, T believe, by myself, and it was found
thal while the original arrangement would only send
the clecteic current 1|"||‘l‘.-|.|g'|1 a few feetl of wire, =y 1§
ta 40, the modified arrangement would send it through
as many hundred.  Although T gave no reasons at the
time to Professor Morse for e ﬂaugglﬂ.slilms I hail pro-
posed in maodifying the arvangement of the machineg, T
did o afterward, and referred in my explanations to
the paper of Professcr Henry, in the '[1:1‘,‘}1 valuwmee of
the = American Journal of Science.”” . . Professor
Marse professed great surprise at the contents of the
paper when T showed it to him, but especially at the
remarks on Tir, Barlow's resolts respecting telegraph-
ing, which were new to him, and he stated at the time




that he was nol aware that any one
liad even conceived the ideny of using
the magnet for such purposcs,

Prior to the mvestigatons
of Professor Henrv, in 1830,
the means of developing mag-
netism in soft iron had been but imper-
ﬂ‘utl}' known. The t_:]e.n;;tr:;-n]ngnet, as n:f'i_;i.-
nally devised by Sturgeon of England, m
1825, consisted of an iron rodin the form of
a horse-shoe, coated with varnish, and sur-
rounded with a helix of naked wire composed
of a small number of turns at a considerable
distance from each other. A copy of this mag-
net was made by Professor Tana as early as
1827, and was familiar to Morse, and thus
it happened that it was the Sturgeon magnet
which Morse emploved in his first experi-
ment. It was found by Henry that the pro-
jectile force necessary to send the electric
current effectively through 2 long conductor
required a battery of a series of many pairs of
plates; and that in order to utilize that power
at the distant station it is necessary (o sur-
round the magnet with many tumns of one
long wire, superposed upon cach other and
insulated, 5o as to muloply the effect of the
current enfeebled by its transmission through
the long conductor,

But Henry, m 183z, had done much more
than this. He had actually constructed and
operated an electro-magnetic signaling ap-

HENREY'S SlGHAL TELeciarn o 1832

i the words of Professor A0 M. Mayer: * This
was the hrst eleciro-magnetic telegraph which had
worked throngh so preat a length of wire: it was the

=,
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paratus which was as truly
an electric telegraph as that
of to-day. Not only was it o telegraph,
but 1t was essentially what now goes by the
name af the © Maorse ™ telegraph, Professor
Henry describes his apparatus of 1832 as
follows

I arranged around one of the apper rooms in the
Albany Academy o wire of more than a mile in length,
through which [was enabled to make signals h:,' sondd-
ing a bell. The mechanical arrangement for efocting
this alject was simply a steel bar permancntly mag-
netized, of about ten inches in length, supported on a
pivat, and placed with s nocth end between the twa
grms of o horse-shoe magnet, When the later was
excitedd Ty the  current, the end of the bar thus
placed was attracted by one arm of the horse-shoe and
repelled by the other, and was thus cavsed to maove in

a hovizontal plane and its farther extremity to steike
a bell suitably adjosted.

This apparatus is shown in the accompany-
ing illustration, and was seen in operation by
many witnesses, It is therefore certain that
Henry was the first actually to magnetize a
piece of fron at a distance hy electricity and
o produce acoustic signals thereby ; that he
was the first to point out and experimentally
demonstrate the relation between the battery,
the conductor, anil the clectro-magnet neces-
sary tovdevelop magnetic power at a distance ;
and, moreover, he did not omit publicly to call
attention to the fact of the apphcability of this
experiment to an electric telegraph.®

The statement of Professor Gale clearly es-
tabilishes the fact that the principles laid down
by Henry were applied by himsell, in 1837, to
render Morse's machine effective at a distance,
It 15 therefore certam, that although Maorse
had recorded signals by means of his Sturgeon
magnet thromgh a few feet of wire, vel, for any

first telegraph in which an electra-magnet hald worked
saccessfully s it was the first sounding electric tele-
graph.”
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TELEGRAPHIC WRITING BY MORSE'S FIEST 15STHEUMENT,

felegraphic purpose, his previous experiments
had been utterly unavailing,

It is also important to remember that the
code of conventional signals which had been
devised by Morse, and which, in connection
with his machine, he proposed to use for the
transmission of intelligence, were wumerdeal
and not afphabetical. According to his scheme
a specially prepared dictionary was required,
n which every word in the English language
was represented by an arbitrary number. A
separate type represented each numeral, hav-
ing a corresponding number of projections or
teeth. Wereproduce a specimen of telegraphic
writing by this numerical code, The numbers
refer to words in the telegraphic dictionary.
They are translated by counting the points at
the bottom of the line, and then, by referring
to the dictionary, the corresponding words are
found and the communication translated.

The construction of the machines referred
to by Mr. Baxter was begun early in September,
1837, immediately after the partmership be-
tween Morse and Vail had been determined
upon, Meanwhile, Morse remained in New
York, engaged in the preparation of his caveat.
This document was subscribed by him on the
third day of October, 1837, and from it we may
learn precisely of what his invention then con-
sisted. He enumerates the essential parts of
his apparatus as follows:

First, a system of signs, by which numbers,
and consequently words and sentences, are
signified ; sal:-'_'ﬂnd!: a sef of fype, adapted to reg.
ulate and communicate the signs, with rules
in which to set up the type; third, an agpa-
ratus called the port-rwle, for regulating the
movement of the type-rules, which rules, by
means of the type, in their turn regulate the
times and intervals of the passage of electricity;
fourth, a register, which records the signs per-
manently ; fifth, a ieffonary, or vocabulary
of words, numbered and adapted to this sys-
tem of telegraph; sixth, modes of faving con-
ductors to preserve them from injury, This,
then, was Morse's telegraph, as it existed in
October, 1837. Tt was the first apparatus to
record simple numerical signs at a distance by
electricity. Writing as late as 1867, and giv-
ing what may be regarded as his own mature
opinion of his work, Morse claims, and with
justice, to be the first inventor of a recording or
prinfingtelegraph, as distinguished from a sema-
Phore, giving only evanescent signs, either vis-
ual, asin the apparatus of Schilling and others,
Or acoustic, as in the apparatus of Henry. He
inquires :

VoL, NXXV.—iz7.
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What else was necessary 1o be added to the catalogue
of facts known in 1832 to construct a telegraph # One
other fact only was wanting, and that was a system of
signs adapted 1o the eapabilities of the mechanism for
printing at adistance; and this system of signs [ invent-
edin 1432, and adding to it the inventory of known facts
seccerpfudly combined them to produce the telegeaph,

But, as we shall hereafter see, the telegraph
invented by Morse in 1832, and described in
his caveat of 1837, has nothing in common
with the essensals of the modern system of
telegraphy which is known in the United States
as Morse's; nor is the code of alphabetical
signs now universally used in  telegraphy
throughout the world the same, either in prin-
ciple or in construction, as that of the caveat,

As soon as the coveat had been safely
lodged in the Patent Office, Morse began the
preparation of a dictionary, October 24, he
writes to Vail:

The dictionaryis at last done. You cannot conceive
how much labor there has been, but it is accom-
Elisheﬂ, and we can now Lalk or wrile anything by num-

BES. . . 4

The spark passes freely as yet three and a half
miles, and magnetizes well at that distance, though
evidently with diminished strength, which would seem
to indicate that there is a limit somewhere. We have
just heard that Professor Wheatstone had tried an ex-
periment with his method — twenty miles — with suc-
cess § we have, therefore, nothing to fear.

{n the 2qth, Morse went to Speedwell for a
few days, partly to observe the progress of the
new machinery, and partly witﬁ the intention
of painting the portraits of the members of
Judge Vail's household, in fulfillment of a com-
mission which had been given him as a deli-
cate and considerate manner of relieving his
pressing pecuniary necessities.  After his return
to New York, he wrote to Vail, November 13:

Wou will be gratified and agreeably surprised when
Linform you that the result now is, that, with a lictle
addition of wire to the coil of the small magnet which
T had all along used, the power was as great apparently
thraugh feee a5 throogh three miles. gl‘hr: result has.
surprised us; and yel there is no mistake, and, I con-
ceive, settles the whole matter,

Meanwhile Alfred Vail and his young as-
sistant, William Baxter, were engaged night
and dayin pushing forward the construction of
the new machinery. Writing of this period, Mr.
Baxter says:

Alfred was singularly modest and unassuming,
while Professor Morse was very much inclined to in-
sist on the superiority of his own plans and methads
—if for mo other reason, deeamse they were his own.
As we all leoked wpon him with the respect doe to a
professor, we were at first quite willing to defer sub-
tmissively to his dicta, Tt resulted from this, thal the
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firsl machine which was constructed at Speedwell was
substantially a copy of the original model, althongh
constructed of metal; in a more symmetrical and prac-
tigal form.

As we became soquainted with Morse it became evi-
dent tous that his mechanical knowledpe and skill were
limited, and his ideas in matters relating 1o eonstroc-
tiam of little value, As the weak points in the apparatus
were one after ancther developed, Alfred began to draw
upon the resources of his own wonderful power of in-
vention in substituting practical and commercially val.
uable mechanicl mm%inatiuns for the more or less im-
practicable designs of Maorse,

We [ound, for example, that the pencil of the record-
ing :l.pr]mmtus frequently required rcHi[n!.ing_, and that
when freshly sharpened it made a different mark from
that made by & worn point, which tendel 1o render (he
record obscure and difficelt to decipher.  Alfred eon.
trived o founlain-pen that made a wniform line,  This
device, however, was nol satisfctory te him, as it threw
the ink in all directions when jerked by the sudden
action of 1the magnet, and he spentsome time in diligent
study in the endeaver to devise n remedy,

He wos a mechanical draoghtaman of surpassing
akill, as is fully attested by some of his work still in
possession of his family.*  He brought to me one day,
after working for an hour at his drawing-table, a sketeh
of a new marking device, in which a vertical motion
was given to the lever instead of the fransverse move.
ment which had hitherto been employed. We con-
structed the pew lever, and thus for the first time
produced a repister capable of maling daér, derdes, and
Sfdces.

Alfred’s brain was at this time working at high press-
are, and evolving new ideas every day., He saw in
these new characters the elements of an alphabetical
code by which language could be telegraphically trans-
mitted in actual words and sentences, and he insiantly
set himself at work to eonstruct sucha code, His gen-
eral plan was to employ the simplest and shortest
combinations to represent the most frequently recar-
ring letters of the English alphabet, and the remainder
for the more infrequent anes. For instance, he found
upon investigation that the letter 2 ocears much more
frequently than any other letler, and accordingly he as-
signed to it the shortest symbol, asingle dot (=), On the
other hand, 7, which ocecurs infrequently, i expressed by
dash-dot-dash-dot (—-—-)  After going through a
computation, in order to ascertain the relative frequency
of the occurrence of different letters in the English al-
phabet, Alfred was seized with sudden inspiration, and
visited the office of the Morristown local newspaper,
where he found the whole problem worleed oot for Efm
in the type-cases of the compositors.

In this statement [ have given the true origin of
the misnamed * Morse * alphabet, the very founda-

* Az an illusteation of Vail's skill as a draughtsman,
we give a fac.simile of his drawing of one of his origi-
nal conceptions, embodying the principle of the mod.
ern eleciric annunciator,  This was probably made
in 1845,

FAC-SIMILE OF VAIL'S DRAWING OF ELECTRIC ANMUNCIATOR
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tion and corner-stone of a new system, which has
since become the universal telegraphic language of
the world,

The construction of the apparatus, and the
accompanying expeniments, were carried for-
ward as rapidly as possible during the last
three months of 1837. Meantime, Professor
Gale, in New York, was engaged in planning
the batteries, which were of the Cruikshank,
or trough pattern, having sixty pairs of plates
each. By November 13, as we have seen,
Gale had transmitted signals through ten
miles of wire with the old expenimental in-
strument. At length, on January 6, 1838, the
new InSIruments were set up @ vacant
room at Speedwell; and on the 1oth and 11th
of the same month they were publicly exhib-
ited to the people of Morristown, in operation
through three miles of wire.

Wrting of this period in the progress of the
work, Mr. Daxter says :

The path to this land of promise was not by any
means strewn with roses, It could hardly have been
expucted that the Judge, who was the actoal financial
supporter of the enterprize, would go on for months
making a constanl outlay without seeing any result.
It was too large a sum of money to be to all appear-
ances thrown away on an invention the ]:u:racticall use
of which was little understood or appreciated, and the
ultimate success of which wes, to say the leasl, prob-
lematical. The superior wisiom of his neighhors and
the sarcastic remarks of the villagers irritated and dis.
couraged him, so that by degrees he grew morose and
ill-tempered, and at length utterly refused 1o look a
the machinery or to assist in its construction, thus
lea vitl% us 1o hnd our ewn way out of the accomulating
difficulties as best we could.

It was a trying ordeal, for we were convinced that
if a favorable result were not reached at an early da
the Tudge would order the experiment discontinued.
During the last days of 1837 the crisis seemed so close
at hand that Morse and .ﬂ"l.ﬁ-l'cl.l carefully avoided meet-
ing the gud e, for fear of precipitating the déusnentent,
We confined ourselves closely to the room and worked
pasiduonsly at the apparently endless task, determined,
if possible, to accomplish it before our opportunity for
doing sowas withdrawn, Fach succeeding day, at noon,
I was directed 1o watch and report when the Jodge
left the works to go to his dinner, whersupon Morse
and Vail would steal out and dine at the house of T,
Cutler,—a brother-in-law of Alfred’s who lived near
Liy,—and hurry back to the room before the Judge
returned,

It was a time of extreme anxioty for us, as well as
a critical point in the history of the telegraph, We
well knew that unless a satislactory resalt were scon
reached the work must stop, never to be resumed by
us, and we felt that at any moment the fate of a great
invention might be deeided fer all time,

But time and patience conquer all, and at length we
had the unutterable satisfaction of knowing that the
machine was at last in working condition. . . .

1 recall vividly, even after the lapse of s¢ many yvears,
the prond moment when Alfred said to me: * William,
go up to the house and invite Father to come down
ani see the telegraph machine work,™ :

1 did not stop (e don my cont, alihoagh it was the
6th of [anuary, but ran in my shop-clothes as fast as
I possibly could. It was just after dinner when I
knocked at the door of the house and was ushered into
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the sitting-room. The Judge had on his bread-brimmed
hat and surtout, as if prepared to go out, but he sat
hefore the Lroad fire-place, leaning his head on his
cane, apparently shsorhed in deep meditation, As [
entered the room he looked up, and said, = Well, Will.
jamz 7 and T oanswered, © Mr. Alfred and Mr. Morse
sent me ta invite you 1o come down bo the room and
sec the lelegraph machine work,” He started up as
if the imporiance of the message impressed him deeply,
and in o few minutes we were standing in the experi-
mental room, After a short explanation, he called for
a picve of paper, and wriling upon it these words,
A padient waiter i ose foser)” he handed it to Alfred,
saying, ™ IT you can send this, and Mr. Morse can read
it at the ather end, T shall be convinced.” He knew
that Morse could ot possibly be cognizant of the con-
tents of the message, and hence that there could be no
collusion between the experimenters, and in any event
he had perfect faith in both; so that when the message
was translated from the machize by Morse and handed
to him, the duplicate in every word of his own dispatch,
he knew that the invention was a demonstrated sue-
cess, and he then, perhaps for the first time, fully real-
ized its actual importance. The unexpected result of
the experiment overcame his usnal equanimity, and he
Eﬂ."& way in an instant, apparently wholly overcome
¥ lis emations,

He had scarcely seen or spoken to Alfred Tor six
weeks, and the meeting under such E.I:I.EP:iC'IC-IJ.E circuin-
slances was o most joyous one.  In the exuberance of
his happiness the Judge proposed to go at once o
Washington snd urge wpon Cenpress the establishment
of a Government ll:%: raph. He was perhaps the most
influential adherent, in his portion of the country, of
the Van Duren adwinistration, then in power, and
henee apprehended bat little difficulty in cffecting the
desived result. But the event proved that the assist-
ance of Congress was not so casily to be procured,

" It was at once determined that an exhibi-
tion should be first given in New York, and
that Morse and Vail should then take the ap-
paratus to Washington, for exhibition before
Congress. The instruments were accordingly
transported to New York and set up in the
University, in the same room where the early
experiments had been made. A letter from
Alfred to his brother, written January z3,
1838, says:

Yesterday I wrote by stage informing you of our
intention to exhibit te-day. We have done so with per-
fect suceess, throngh ten miles, to hundreds of ladies
and gentlemen, To-morrow isour last day, T shall box
up, and it s decided we make a stop in Philadelphia

for a few days, We are now going on very well. Our
andiences were astonished and delighted.

At the conclusion of the exhibition in New
York, Morse and Vail proceeded to Philadel-
phia and submitted the apparatus in opera-
tion to a committee of the Franklin Institute.
This committee in their report expressed their
high gratification with the performance of the
apparatus and their hope that the Govern-
ment would furnish the means to make a test
on an extensive scale. This indorsement pro-
duced a most encouraging effect, and Judge
Vail at once authorized papers to be prepared
for securing foreign patents. After a stay of a
few days at Philadelphia, Morse and Vail set
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out, with high hopes and anticipations, for
Washington.

The report of the Secretary of the Treasury
to the House, heretofore referred to, had been
made on December 6 of the preceding year,
and was accompanied by the most promising
of the various replies to the circular which
had been received. The Secretary said ;

From these communications, and soch other inves.
tigations ns the pressure of business hos enobled me
to make, Tam satisfied that the establishment of a sys-
tem of telegraphs for the United States would be use-
ful to commerce as well as {he Government. It might
mosi properly be made appurtenant to the ozt Office
Department, and, during war, would prove a most es-
sential aid to the wilitary operations of the countey.

The letter of Morse in reply to this circular
was written September 27, 1837, immediately
after the contract with Vail had been con-
cluded, and, together with the report, had
been referred to the House Committee of
Commerce, Immediately upon ariving at
Washington, Morse had applied to the chair-
man, Hon. Francis O. J. Smith of Maine, to
be heard by the committee in explanation of
his plan. This permission was readily granted,
together with the use of the committee room
m the Capitol for the exhibition of the appa-
ratus. At the next meeting of the committee,
when the somewhat unprepossessing appara-
tus was first seen, the members evinced general
incredulity as to the merits of the invention;
but, fortunately, Mr. Smith had in the mean
time become deeply interested, and had made
himself acquainted with the principles and
maode of operation of the apparatus. With
such effect did he intreat his associates to prom-
ise attendance at a special meeting to listen
to the explanations and to witness the manip-
ulations of the partners, that the time appointed
found every member present. Morse and
Vail, inspired with new hope by the favorable
attitude of Smith, spared no effort to make
the exhibition successful, The demonstration
was conclusive, and,the chairman was in-
structed to report a bill appropriating thirty
thousand dollars to construct an experimental
line between Washington and Baltimore.

The following interesting letter from Alfred
Vail to his father, wrtten on February 17,
1838, gives a graphic impression of the sensa-
tion produced by the inventien, as it appeared
to the hopeful and enthusiastic writer:

The labors of the week have closed, and with the
most unexpected success. Hundreds have witnessed
the operation of the machine and its almost ineredi-
ble powers. [ do not represent to vou the full effect
which our exhibition has had uwpon the minds of those
who have witnessed it— for you would scarcely be.
lieve,—but T ean assure you, | feel as though some
strange thing had happened when I see members of

Congress enger to witness the powers of the machine,
and, after having seen them, utter exclamalions of won.
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(FAC-SIMILE OF ORIGINAL PENCIL-SHETCH BY MORSH. )

SHETH,

der and amazement, Some say, ¥ The world is comin
to an end.” thers, * What would Jefferson thin
should he rise up and witness what we have jusl seen 7"
“ Where will improvements and discoveries stop? "
“ Time and sg@c& are now annihilated,” “ It is the
most wonderful discovery ever made," Others say
that * it must belong to Government,” ete,, ete. Some
members, after having seen it themselves, go out and
bring in half a dozen more, and they come again and
again, Mr. Calhoan, after he had seen it, which was
the day after he made his speech, sent down o dozen
other senators to witness ity and sowe go. The Presi-
dent and Cabinet have signified their intention to visit
it, and yon may imagine the interest they feel from the
fact that it will be the Arst visit the President will have
made to the Capitel since Congress has been in ses-
sion this winter. T believe they are more desirous to
have an experiment tried zoo miles than 100, but we
wish o tey it 100, The battery which we use has 40
plates mare than we need; the fluid passes the whole
circwit of 10 miles, even when it is not inaclion — that
ig, only from the meisture on the plates, D, Patter-
son has made a werp favorable report of our exhibition
at Philadelphia to the Secretary of the Treasury, which
will be or has been sent to the House, Professor M.,
has been vequestad by the chairman of the Commitiee
on Commerce to make out a full repart and proposi-
tion. The committee are very much pleased and will
senclonedteatly report favorably to the House, Professor
M. tells me that Ellsworth® and others inform him
that it will meet with apprebation by Congress, and
that members frequently ask him what is his opinion.
I state to yoo things as they are, Mr, Ellsworth said
that nothing had ever been in Washington that has
produced such a noise,

In the letters written by Alfred Vail at this
time to his family and friends there is appar-
ent an undercurrent of dissatisfaction in re-
spect to the personal relations between Morse
and himself. As we have seen, Vail, in ac-
cordance with the terms of the contract, had
not only become a full partner in the owner-
ship of the invention, but had supplied the
entire resources and facilities for obtaining

* How, Henry L. Ellsworth of Connecticut, then
Coammissioner of Patents.
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patents and for constructing the apparatus
for exhibition at Washington ; and, more than
this, he had mtroduced essential improvements
not only n the mechanism, but in the funda-
mental principles of the telegraph. In the cor-
respondence of this period there is evidence
that, notwithstanding his many admirable traits
ol character, Morse seems to have possessed
so high an appreciation of his own abilities
that he was scarcely able to do justice to the
work of his coadjutors, or even fully to com-
prehend its essential value to him. This was
particularly the case in respect to the serv-
ices of his enthusiastic and faithful associate
Vail. From the time when the apparatus was
first exhibited in WNew York to the last day
of his life, Morse appears to have evinced a
certain disinclination to aeknowledge the full
proportion of credit to which, as time has
shown, his associate was entitled. We find
him repeatedly referring to Vail as his * me-
chanical assistant,” rather than his associate
and partner, and in terms calculated to con-
vey the impression that the latter, instead of
being a liberally educated young man, of more
than ordinary ability, was but an ordinary me-
chanic who had been employed to put the
matured conceptions of the inventor into’ sub-
stantial form. The sensitive spirit of Vail
chafed under this ungenerous treatment, His
private letters contain occaslonal references
to this grievance, On January zz, 1833, the
day before the exhibition in New York, he
writes to his brother:

Since my arrival here I have been so engaged with
the telegraph that I have had ne time to inform you
of our progress. [ however have now the pleasure to
inform you of its complete success through the ten
miles, after some litile trouble and solicitude, We re-
ceived the machine on Thursday morning and in an
hour we made the fiest trial, which did not succeed,
nor did 3t with perfect success until Saturday — all
which time FProfessor M. was rather seroed,  To-
motrow we shall make our first exhibition, and con-
tinue it until Wednesday, when we must again box op.
Professor M. has recerved a letter from Mr. Patter-
son inviting us to exhibit at Philadelphia, and has
answered it, but has said nathing to see about his in-
tentions.  [Teis altogether inclined to operate in his own
name; =0 much so, that he has had printed five hundred
blank invitations in his own name, at your expense.
+ « . Professor Silliman has seen the machine in oper-
ation, and says it exceeds his expectalions,

Apain writing from Washington, to his
brother George, February 20, 1838, in refer-
ence to the execution of a formal conveyance
of their stipulated interest in the invention,
which for a long time he had been urging
Morse to make, Vail says:

He has apreed to give us one-fourth, so you pereeive
the thing is settled. Inm regard to Professor M. call-
ing me his ® assistant,”™ this is also settled, and he has
said as much as to apologize for using the term, .

4+ =
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I cannot take your advice that one should allow him-
self to he called all sorts of names if he can only get
the “ready. ™

After the exhibition before the Congressional
committee at Washington, the chairman, Mr.
Smith, whose acute perceptions fully appre-
ciated the vast prospective importance of the
telegraph as well as its enormous pecuniary
value, proposed to be admitted as a partner
in the invention. Further negotiations resulted
in an agreement by which Smith was to be-
come the owner of one-fourth of the inven-
tion, to be contributed in equal shares by Vail
and Morse. He was to resign his seat in Con-
gress and become the legal adwviser of the
partners, and was also to accompany Maorse 1o
Europe, bearing his expenses while abroad,
and providing means and adopting measures
for securing European patents.

The immediate object of their visit to Wash.-
ington having been accomplished, Morse and
Vail returned early in March— Maorse with the
intention of proceeding to Europe at an early
day in company with Smith, while Vail went
to Speedwell to prepare apparatus for ex-
hibitton in Europe. He mmmediately began
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frayed the cost of patent protection ; he had
constructed the machinery, adding essential
improvements, the work of his own hands and
brain; he had borne the expense of exhibiting
the apparatus in New York, Philadelphia, and
Washington, demonsirations attended with
such success that a report of the most eulogis-
tic character had been made to Congress by
the committee having the matter in charpe ;
and finally, to secure the cofperation of the
ex-chairman of the Congressional committee
as a partner in the enterprise, he had given up
one-hall his original interest. Not only had
he thus more than performed his part of the
labor, but a large sum of money had been ex-
pended without tangible result, Under these
circumstances it is not surprising that Judge
Vail had hecome somewhat disheartened.
There was no immedi:tte“'pmspﬁci that 2 dol-
lar could be realized from the mvention either
in America or in Europe. Meanwhile a cloud
of financial embarrassment enveloped the coun-
try and cast its gloomy shadow over every in-
dustrial enterprise. The Speedwell works were
not exempt from the effects of the general de-
pression, It was with the utmost difficulty that
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FACSSIMILE OF RECORT B¥ MULTIPLE POUNTAIN-FEN INSTEUMENT 0F APRIL, lﬁg.B.

two new instruments, on a plan radically dif-
ferent from that exhibited in Washington, The
pencil hitherto used in registering was replaced
by a multiple fountain-pen. This was attached
to the armaturc-lever, making dots and lines
upon a continuous ribbon of paper, which by
clock-work was made to pass beneath the pens.
This improved register had been completed
by Vail and was in successful operation when
first seen by Morse on a visit to Speedwell,
April 1x, 1835

On May 16, 1838, Morse and Smith em-
barked for Europe, where they arrived in June,
Smith returned 1in November, and threw him-
self into the political arena. Morse remained
abroad until April of the following year, en-
deavoring, without avail, to induce the Euro-
pean governments to adopt the invention, bhut
at Jength returned to New York, By this time
the apathy and indifference of Congress to-
wards the invention had filled its promoters
with discouragement, As we have seen, Alired
Vail, supported by his father and brother, had
performed every obligation placed upon him
by the partnership agreement. He had de-

its proprietors could meet their current obliga-
tions, and the condition of afiairs was such that
they were utterly unable to furnish Morse with
further pecuniary aid.

This was a period of discouragement and
depression for the proprietors of the telegraph,
scarcely relieved by a ray of light from any
source, At the time, there seemed little hope
that Congress would ever grant the desired
appropriation. The session of 1839-40 was
on the eve of the most exciting and disgrace-
ful presidential campaign that the country had
ever known, and, as in later days, the mems-
bers were far too much interested in legislation
which would give them some imaginary advan-
tage over their political opponents to pay at-
tention to measures affecting the real welfare
of their constituents and of the country. In
December, 1842, Morse was persuaded to
make one more application to Congress. The
Committee on Commerce again recommended
an appropriation of thirty thousand dollars in
aid of the enterprise. ‘The bill passed the House
by a close vote, and only after a discussion,
which, as reported in the “ Congressional
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Globe,” reflects scant credit upon the patriot-
1sm, to say nothing of the intelligence, of some
of the participants. In the last hour of the ses-
sion, March 3, 1843, the bill passed the Sen-
ate, and was signed by the President. Morse,
writing to a friend in after years, says:

This was the turning point in the history of 1he
telegraph. My persenal funds were reduced to the
froction of a dollar; and had the passage of the bill
failed from any cavse, there would have been little

prospect of ancther attempt on my part to introduce
to the world my new invention.

On March 4 Morse wrote to Vail the
most hopeful letter he had penned in many
years:

¥ou will be plad to learn, doubtless, that my Lill has
passed the Scrate without a division, and without op-
position, s0 that now the telegraphic enterprise bepins
to look bright. T shall want to see you in New Vork
after my return, which will probalbily be the latter part
of next week, [ have other letters to write, so excuse
the shortness of this, which, if short, is sweet at least.
My kind regards to your father, mother, brothers,
sisters, and wife, The whole delepation of your State,
without exception, deserve the highest gratitude of
us all.

On March 31 Morse tendered Vail an ap-
pointment as assistant and superintendent of
the machinery department of the telegraph to
be constructed between Washington and Bal-
timore under the Government appropriation,
which was at once accepted, Vail immediately
entering upon his duties with characteristic en-
ergy and industry. From this time forward the
condition of the work is minutely detailed in
his diary, and from this we gather much infor-
mation of interest in respect to the subsequent
progress of the work, On Aprl 13 he sug-
gested to Morse the tnal of two or more cir-
cuits from one battery. The experiment was
successtul, and the result proved to be of the
utmost importance when the telegraphic sys-
tem became more widely extended, Afterward
we find him experimenting with wires in pipes,
winding coils for receiving magnets, and ex-
permmenting with Morse in a trial of six wires
with a common return circuit. About this
time he was also making working drawings
for a new registering apparatus, and a new
¢ correspondent,” a machine which had been
devised by Morse while in Europe as a sub-
stitute for the port-rule and type, Vail's in-
ventive and experimental turn of mind found
full scope while engaged in this congenial
work., Among other discoveries which he
imade at this time was the sclf-interrupting cir-
cuit-hreaker, now universally employed for
ringing electric bells, and the axial-magnet, so
useful 1n electric arc lighting, in the first of
which devices, however, he had been, as after-
ward appeared, anticipated by Dr. C. G. Page.
The operation of the axial-magnet suggested
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to his fertile brain the idea of utilizing the
principle in the construction of a gauge for as-
certaining the power of a battery — the mod-
err ampere-meter, of which he made working
drawings. Meanwhile the work of construct-
ing the correspondents, registers, and receiving
magnets had been going forward i New York,
Smith was endeavoring to devise a machine
to lay the underground pipe and inclosed elec-
trical conductors betwesn Washington and Bal-
tirnore, which he had contracted with Momse
to do at the rate of one hundred dollars per
mile. FEara Cornell, afterward the founder of
Cornell University, had been engaged in sell-
ing a patent plow; and, chancing to fall in
with Smith in Portland, undertook, at his sug-
gestion, to construct a pipe-laying machine,
This was completed in August, 1843, on which
oceasion Morse went to Portland, participated
in a successful experimental trial of the ma-
chine, and returned home in high spirits. At
Smith's urgent solicitation, Cornell went to
Baltimore, and in October hegan laying the
wires, which had previously been prepared by
Morse's assistant, Dr. Fisher. As each length
was laid, Vail tested and united the conduct-
ors. Ten miles of the underground line had
been laid, when the insulation, which had been
gradually failing, disappeared altogether. The
minds of those engaged in the enterprize were
filled with consternation, Cornell dexterously
managed to break the pipe-laying machine,
that the apparent accident might furnish a
plausible excuse the newspapers and the
public for the temporary suspension of the
work, Professors Morse and Gale, Dr. Fisher,
and Mr. Smith spent days in secret session at
the Relay House discussing the cause of the
failure and endeavoring to devise a remedy.
The consultations were protracted and pain-
ful. A disastrous termination of the enterprise
seemed certain, Of the Congressional appro-
priation $z23,000 had been expended, and
Smith claimed $4000 of the remaining $7000
under his contract for laying the pipe from
Baltimore to Washington, He announced that
he was ready to perform his obligation, and
nsisted upon his legal right to be paid whether
the pipe was laid or not, in order to reimburse
himsell for the expenditure which he had in-
curred during the fruitless expedition of Morse
and himself to Europe in 1838, Smith had for
the time wholly lost his faith in the enterprise,
and the spirit manifested by him put an end
to all friendly relations between himself and
Morse, Their differences ultimately grew irito
an open and bitter quarrel which ended only
with the death of the participants. From this
time until April another period of the deepest
gloom and despondency ensued. It seemed
certain that the expense of re-insulating the
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wires and completing the work would more
than absorb the funds remaining on hand, and
that work must inevitably be suspended to
await another appropriation, any attempt to
obtain which Smith openly threatened to de-
feat, The services of Gale and Fisher were
dispensed with by way of reducing expenses.
Cornell was appointed mechanical assistant,
and directed to remove the wires from the
pipes and re-insulate them. The dismal pros-
pect of failure, the hostility between Morse and
Smith, and the feelings of jealousy among
some of the assistants rendered this period
a most trying one to all concerned. Vail,
though much dispirited, nevertheless labored
assiduously at his experiments, and diligently
studied Faraday's* Experimental Researches,”
determined, if possible, to find a way out of
the mist of discouragement which enveloped

himself and his associates. The quarre]l be--

tween Morse and Smith distressed him ex-
ceedingly, especially as the latter evinced a
most unfniendly spirit towards himself.  Janu-
ary 8, 1844, he writes in his diary :

The mode of conducting the business of the telegraph
I cannot concor in. I doubtif the experiment is ever
tried, and am at a loss to decide whether or not to re-

main in the employ of the Government. There is
much inefficiency in the chief superinténdence of it,

much indecision, and economy ill-devised.  Mre. Smith,
T understand, carries his case to the Senate to-morrow.
1 fear if the appropriation is spent without a trial that
utter disgrace will follow all concerned ; so far, 1 can
conscientionsly say, I am not in any way implicated.

In February it was decided to place the
conductors on poles, and accordingly Vail and
Cornell were emploved in the basement of the
Patent Office during March in joining the
ends of the wires and making them ready for
the poles. On the 1st of Aprl the string-
ing of the wires was begun at Washington,
under the direction of Cornell. One set of
apparatus was placed in the Capitol and ma-
mipulated by Morse, while Vail transported
the other set from place to place along the
route of the ling, and corresponded with him
as occasion offered. On April 12 the wires
were worked successfully for twelve miles,
On April 23 Vail substituted the earth for
part of the metallic circuit between Bladens-
burg and the Capitol with satisfactory results,
On April 30 the line was in operation between
Annapelis Junction and Washington. While
this work was going on, Smith continued to
manifest undisguised hostility towards the en-
terprise, as appears from an entry in Vail’s
diary on May 6, as follows:
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Professor Maorse 2 again low spirited,  [le says that
Smith will permit nothing to he done by Congress in
riference toon further appropriation.  Professor Morse's
[Hlan i o desist from Murther progress, to let the patent
expire, and then if Government will use it and remu.
nernte him, he will not let Professor Gale and myself
want, He will not give Smith a cent; this he tald me
m the Capitol this morning.

THE BALTDIDRE RECGRDING INKSTRUMENT OF 1844, MOW 1% THE MATIONAL MUSEUM,

The work went steadily forward, On May
23 the wires reached the Mount Clare depot
m Baltimore, and the instruments were set up
and operated with gratifying success, through
forty miles of line, On May 24 the historic
message, “ What hath God wrought!” which
had been dictated by Miss Annie Ellsworth,
was transmitted from Washington by Morse
and received by Vail at Mount Clare, and in
the afternoon the instrument was transferred
to the lower depot in Baltimore, in readiness
for the regular operation of the line.®

The apparatus constructed for the experi-
mental line, although efficient in its operation,
would now be regarded as unnecessarily bulky
and heavy. The receiving relay weighed 183
pounds, and it was a task for two strong men

* Wasmimeron, May 30, 1844,
Deag WatL: Little time to say anything.  Things
worked grandly yesterday. * What hath God wronght,”
truly, The enthusiasm here for telegraph is beyond
your conception.  Take eourage then, and all will come
right for us all, T was excessively latigued last night,
and so doubtless were you.  Good-bye,
5 F, B M.

THE AMERICAN INVENTORS
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to handle it. At the present day an equally
cificient  receiving magnet need not weigh
maore than four ounces, and might be carried
in the vest pocket. The register, which had
been constructed by Stokell from working
drawings made by Vail, embodied for the first
time the beautiful mechanical conception of re-
cording by the indenta-
tion of a steel-embossing
point upon the paper,
working in combination
with a grooved roller,
Ome of these  instru-
ments was used by Vail
at Baltimore, and at his
death was bequeathed
by him to his eldest son,
Stephen Vail, by whom
it has been loaned to
the National Muscum
at Washington. In re-
- moving this instrument
from the place 1t had oc-
cupted for many years,
for the purpose of exhib-
iting it at the Morse
memorial celebration at
the Academy of Music
in New York, on the
1oth of June, 1871, a member of Mr. Vail's
family discovered a written document folded
and attached to the base. A corner of the
paper was unfortunately torn off before its im-
portance was discovered. This paper reads
as fnlipws? the missing portions being supplied
i atahics:

This lever amd roller were inveads? &3 pre 2o the sixth
story of the New Yarle Obeerpes afiee, in 184g, be-
fore we put up the telegrapd dne between Washington
amd Taltimore, and the saee lias been always ased in

L —

VAIL'S ORIGINAL FINGER KEY OF 1844
uﬂ' THE CAMNET F THE WESTEHRN UNDHN TELEIGRAPH l.":.'}
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Morse™s instromesé. 1 am the sole and only inventor
of this mode of telegraph emboessed writing., Profes-
sor Morse gave me no ¢lue to it, or did any one clse,
and I have not asserted publicly my right as first and
sole inventor, becanse I wished to prescrve the peace-
ful unity of the inveniion, and because [ could nat,
according to my contract mih Frofessor Morse, have
ol 4 patert for it

{ Sigmed) ALFrEDR VaIL,
While Vail was at work along the experi-
mental line between Baltimore and Washing-
ton, in April, 1844, he was accustomed to
:]isycnh‘c with the mechanical correspondent,
which had always been regarded by Morse as
absolutely necessary for the transmission of
signals, and to manipulate the apparatus by
dipping the end of the conducting wire into
a mercury cup. This plan had suggested it-
self to him before he left Speedwell, and now
he found that his mental conception of the
division of time, heightened by his practice
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and skill as a musician, served his purpose
admirably —so admirably, in fact, that ere long
the elaborately comstructed correspondent,
along with the port-rule and other crude mech-
anism of carlier days, was relegated 1o the
scrap-heap. Immediately after the opening
of the line to Balumore, Vail constrocted a
simple circuil-closer in the form of a spring
finger-key, by which the signals could con-
veniently be formed by hand. This he soon
replaced by a more accurately constructed
device, which was substantially that now used.

Forsome years after the introduction of the
telegraph as an established means of commu-
nication, theinstruments used, in all their essen-
tials, were similar to those originally designed
by Alfred Vail. The finger-key and the reg-
ister indeed retained nearly the form which
he had given them; and even the receiving
magnet underwent but little change, except
i its diminished size. The ponderous coils
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first used were soon replaced by smaller ones,
which Morse had discovered in Paris in 1845,
The more expert of the telegraphic operators
soon discovered that it was possible to inter-
pret the telegraphic signals by the sound of
the armature-lever. In vain did the proprie-
tors and managers of the telegraph lines strive
to prohibit this urauthorized method of re-
ceiving communications. Even threats of in-
stant dismissal were unavailing to prevent the
practice from being carried on whenever it
could be done without detection, Morse him-
self, who had from the beginning regarded the
production of a permanent record as the cor-
ner-stone of his invention, was most uncom-
promising in his opposition to the acoustic
method, but the objectionable practice never-
theless continued to extend itself, Experience
ultimately demonstrated the economy and the
accuracy resulting from this unauthorized in-
novation ; the recording instruments passed
into disuse on one line after another, and were
replaced by the modern sounder, a device con-
sisting simply of an electro-magnet, o vibrating
armature, and a retracting  spring. At the
present day the register is seldom seen except
in the hands of inexperienced operators, who
have not yet learned to interpret, with the fa-
cility that comes only from long practice, the
unwritten language of the sounder.

The crucible of time alone has the power
to separate the permanent and the essential
from the transient and the non-essential. The
law of the survival of the fittest is nowhere
more clearly exemplified than in the history
of the arts and inventions which form an es-
sential part of modern civilization. Half a
century has passed since the day when Morse
first exhibited his recording telegraph to a
circle of admiring friends gathered within the
walls of the Umversity.
Within  that period the
clectric telegraph has been
spread over the globe. [t
has been extended across
every continent and under
every  seda,  Innumerable
modifications of the origi-
nal invention have bheen
made; mgenious and beau-
tiful systems have been in-
vented by which communications may be
printed in Roman letters, and even repro-
duced in a fac-smile of the handwriting of

THE AMERICAN INVENTORS OF THE TELEGRAFPH,
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the author. Nevertheless, it is as certain as
any futurc event can be, that one simple essen-
tial type of telegraphic apparatus is destined
tosupplant all its competitors, and to become
universal throughout the world. This is the
acoustic semaphore, or sounder, invented by
Mr. Wail, which is used almost to the exclu-
sion of everythingelse in North America and
in India, and is rapidly making its way in
every part of the civilized world., Although
this system is everywhere known and recog-
nized as the “ Morse telegraph,” careful analy-
515 discloses the fact that it retains but little,
il anything, which can in strict justice be said
to be the offspring of the genius of its accred-
ited inventor.

The accompanying diagram will serve to
illustrate the organization of apparatus which
constitutes the essential and typical electric
telegraph of to-day. E represents the battery,
K the finger-key at the transmitting station,
and M the electro-magnet of the receiving
instrument. A wire, 1, unites the negative ter-
minal of the battery, g, with the ground plate,
C. A owire, 2, extends from the other terminal
of the battery to the finger-key, k, from whence
proceeds the line wire, 3, the latter being con-
tinuous with the insulated coils around the
legs of the electro-magnet, M, at the receiving
station, and through these coils with the wire,
4, which extends to another ground-plate, .
We have, therefore, a circnit of electric con-
ductors made up of the wires, the coils of the
electro-magnet, and the earth, going out from
the positive end of the battery marked + and
returning to the negative end marked —, which
15 continuous, with the exception of the inter-
ruption at the key, k. When this key is de.
pressed, the circuit is completed and is instan-
taneously traversed throughout by the electric
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DIAGRAM ILLUSTRATING THE PRINCIPLE OF THE MODERN TELEGRAFN.

current from the battery. The soft iron of the
magnet, o, becomes magnetic, and the arma-
ture, L, 1s attracted, brought forcibly against
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the stop, s, and retained by the influence of the
magnet until released by the interruption of the
current at the key, k. The magnetism now in-
stantly disappears, the armature is released,
and being raised by the spring, T,strikes against
the upper stop, s. Hence the movements of
the armature to and fro between the stops
are a faithful reproduction of the movements
given to the key, K, by the finger of the oper-
ator. So nearly simultancous are these two
movements that the ear is unable to separate
them, even when both instruments are placed
upon the same table and electrically united
through a thousand miles of intervening wire.

This simple apparatus comprises all that is
essential in the commercial operation of the
electric telegraph. Other attachments are
added for convenience, especially the relay
and combined circuit for ncreasing the vel-
ume of sound from the receiving instrument ;
but this feature is in no wise indispensable, and
is often omitted. The elementary mechanism
illustrated on the previous page, and the alpha-

-betical code of Vail, based on the immutable
principle of the division of time and space, are
essentials; all else is in a greater or less degree
superfluous,

If we examine more closely this elementary
apparatus, we find it almost identical with
that employed by Henry in 1832. The bat-
tery, the circuit of wires, the electro-magnet,
the lever, and the device which produces
sounds when struck by the lever under the
attractive impulse of the electro-magnet, differ
in no matenal respect from the devices of
Henry, His crude transmitting apparatus, a
wire dipped in mercury, is replaced by Vail's
spring finger-key. The adjustable stops be-
tween which the armature lever vibrates,
originally devised by Page, were also incor-
porated into the telegraph by Vail.

It is self-evident, therefore, that not a single
feature of the original imvention of Morse, as
formulated in his caveat and repeated in his
original patent, is to be found ameng the es-
sential constituents of the modern apparatus,
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, as we have seen, the
elements contributed by Morse have gradually
fallen into desuetude, so that the essential tele-
graph of to-day, and the universal telegraph
of the future, comprises solely the work of

THE TELEGRAFH.
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Joseph Henry and Alfred Vail. The grand-
eur of Vail's conception of an alphabetical
ciode, based on the elements of time and space,
has never met with the appreciation which it
deserves, Its utility is not confined to electric
telegraphy. 1t is used to signal, by intermit-
tent flashes of light, between far distant signal
stations of the Coast Survey, and between
the different vessels of a fleet; it is sounded
upon whistles and bells to convey intelligence
to and from steamers cautiously fecling their
way through the obscunty of fogs; and in fact
nearly every day brings to notice some new
field of usefulness for this universal symbolic
language. It appeals to almost every one of
our senses, for it may be interpreted with al-
most equal facility by the sight, the touch, the
taste, and the hearing. Indeed, with a charged
electrical conductor and a knowledge of Vail's
alphabetical code, even the transmitting and
recelving instruments of the electric telegraph
may be dispensed with in emergencies.

In the minds of those who have followed
the history of the invention of the telegraph,
as related in the foregoing pages, the question
will naturally arise why Vail did not during
his lifetime publicly claim the credit for the
share in the invention which was justly his.
In reply to this, it may be :e.nit.f] of him,
that while we now recognize that he was
an inventor of exceptional ability, yet, at the
time of making his improvements, it did not
occur to him that they were anything more
than medifications of the invention of Morse
and he further appears to have considered
that under his contract with Morse he was
debarred from taking patents in his own
name, even for the independent creations of
his own brain— an erroncous impression,
which at least one of his associates apparently
took no pains to dispel. Another and perhaps
controlling reason for his course is to be found
in the fact, that, no sooner had the commercial
value of the telegraph been demonstrated by
its extension to the principal cities of the
United States than rival and infringing enter-
prises sprung up on every hand. The ablest
legal talent of the country, sustained by ample
capital, was employed for years in a series of
gigantic legal contests, with the avowed ob-
ject of overthrowing the patents of Morse, and
thus leaving the invention open to the w orld.
The position of Vail, not only as a confidential
associate of Morse, but as co-proprietor in the
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patents, forbade him, both as a matter of pol-
icy and of justice, to set up a claim which
might have been used with telling effect
against the validity of Morse’s patent. But,
while Vail remained silent, so far as the pub-
lic was concerned, because, in his own words,
he ¥ wished to preserve the peaceful unity of
the invention,” yet, his correspondence with
fiis associates contains ample evidence that
e never hesitated to assert to them his right-
ful claims, so far as he himself understood and
appreciated them. When personal friends,
familiar with the work which he had done,
urged him to insist upon a recognition of his
rights, he replied, “ I am confident that Pro-
fessor Morse will do me justice.”  But before
the expiration of the patents, the death of Mr.
Vail occurred, and from this time forward his
claims received but scant consideration, al-
:hc:-u&h the reasons which had previously ren-
dered this course apparently desirable and
necessary no longer existed. 'Ten years after
Vail had passed from earth, a magnificent
reception and banquet was tendered to Pro-
fessor Morse by the principal citizens of New
York, at which Chief-Justice Chase presided.
'rofessor Morse, referring to his invention,
sand :

P 1835, sceording o the concarrent testimony of
many wilngsses, it lisped iis first accents, and adio.
matically recorded them, afow Blocks only distant from

the spot from which T now address vou. 11 was a leeble
child indeed, ungainly in its dress; stammering in its

STHE STRUGGLE.

-‘-r'-'!:l;h;. Bl it had then all the distinetive features: an:d
characteristics of ils present manhood. 1t found a
friend, an efficicnt friend, in Mr, Alfred Vail of New
Jersey, wha with his father and brother furnished the
means o give the child a decent dress preparatory (o
its visit to the seat of Government,

One cannot but feel a certain surprise that
this was a1l that Prolessor Morse, in the even-
ing of his days and in the zenith of his fame,
could find to say in recognition of the earnest,
self-sacrificing, and life-long labors of his de-
ceased assoclate,

The writer has no wish to detract from the
credit which is justly due Morse for his great
work, the conception and the reduction to
practice of the recording telegraph. s in-
debtedness to those who had gone before him,
whose results he embodied in his own work,
and to the assistants who shared his confi-
dence and his labors, diminishes not in the
least his own merit as an inventor, although
we believe even greater credit is due him for
the unwearied industry, patience, and persist-
ence with which he pressed forward, in the
face of discouragements from which most men
would have recoiled in dismay, until the goal
of success was reached. But in the words of
the distinguished associate and friend of both,
the Hon, Amos Kendall:

If justice be done, the name of Alfred Vol will for-
cver stand associated with that of Samuel F, B, Morse
in the Listory and introduction into public use of the
electro-magnetic telegrapl.

Frankio: Leonard Fope.

THE STEUGGLE.

f I ODY, I pray you, let me go!"”
(1t 15 a Soul that struggles so.)

 Body, I see on yonder height

Dim reflex of a solemn light ;

A flame that shineth from the place

Where Beauty walks with naked face:

It is a flame you cannot see,—

Lie down, you clod, and set me free.

- Body, I pray you, let me go!"

{1t 15 a Soul that striveth so.)

“ Body, I hear dim sounds afar

Drpping from some diviner star;

Dim sounds of joyous harmony:

[t is my mates that sing, and 1

Must drink that song or break my heart,—
Body, I pray you, let us part.

“ Comrade, vour frame is worn and frail,
Your vital powers begin to fail ;

1 long for life, but vou for rest,

Then, Body, let us both be blest,

When you are lving ‘neath the dew

1'll come, sometimes, and sing 1o you;
But you will feel nor pain ner woe, —
Body, I pray you, let me go”

Thus strove a Being: Beauty-fain,

He broke his bonds and fled amain.

He fled @ the Body lay berelt,

But on its lips a smile was left,

Az if that Spint, looking back,

Shouted upon his upward track,

With jovous tone and horried breath,
Some message that could comfort Death,

LDanste Dandridge.



