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The Etymology

e GreektnAe (téle)
— far off (i.e. “distant”)
e Greek ypadewv (graphien)

— incise ("to write”)
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Patent

1,647

June 20, 1840

UINTTED STATES

PaTeENT OFFICE.

SAMUEL F. B. MORSE, OF NEW YORK, N. Y.

IlPRDVEHEIIlT IN THE MODE OF COMMUNICATING INFORMATION BY SIGNALS BY THE APPLICATION OF
ELECTRO-MAGNETISM,

Specification forming part of Letters Patent No. 1,647, dated June 20, 1840.

To all whom it may concern:

Beitknown that I, theundersigned, SAMUEL
F. B. MORSE, of the city, connty, and State of
New York, have invented a new and useful ma-
chine and system of signs for transmitting in-
telligence between distant points by the means
of a new application and effect of electro-mag-
netisminproducingsoundsand signs, or eitber,
and also for recording permanently by the same
means, @nd applipation, and effect of electro-
magnetism, any signs thus prodaeed and rep-
resenting intelligence, transmitted as before
named between distant points; and I denom-
inate said invention the “‘Ameriean Electro-
Magnetic Telegraph,” of whieh the-following is
a full and exact description, to wit:

It consists of the following parts—Afrst, of
a cireait of electric or galvanie conductors
from any generator of electricity or galvanism
and of electro-magnets at any one or more
points in said eircnit; second, a system ol
signs by which pumerals, and words repre-
sented by numerals, and thereby sentences of
words, as well as of numerals, and letters of
any extent and ecombination of each, are com-
municated to any one or more points in the
before-deseribed circuit; third, o set of type
adapted to regnlate the communication of the
above mentioned signs, also cases for con-
venient keeping of the type and roles in which
to set and use the type; fourth,an apparatus
called the ¢ straight port-rule,” and another
called the ¢ cirenlar port-rule,” each of which
regnlates the movement of the type when in
ose, and also that of the signallever; fifth,
a signallever which breaks and connects the
eircuit of conductors ; sixth,a register which
records permanently the signs communicated
at any desired points in the eircait; seventh,
a dictionary or vocabulary of wonds to which
are prefixed numerals for the uses hereinafter
deseribed ; eighth, modes of laying the cirenit
of conductors.

The circuit of conductors may be made of
any metal—such as eopper, or iron wire, or
strips of copper or iron, or of cord or twine, 0
other substances—gilt, silvered, or coverod
with any thin metal leaf properly insulated
and in'the ground, or through or beneath the
water, or through the air. By causing an elec-
tric or galvanic current to phss through the

rhter ductors, Iaid asafe id, by means

of any generator of electricity or galvanism, to
oneormore electro-magnets placed at any point
or points in said cirenit, the magnetic power
thus concentrated in such magnet or magnets
is used for the purposes of produeing sounds
and visible signs, and for permanently record-
ing the latter at any and each of said points
at the pleasureof the operatorand in the man-
per hereinafter described—that is to say, by
nsing the system of signs which 1s formed of
the following parts and variations, viz:

Signs of numerals consist, first, of ten dots
or punetures, made in measnred distances of
eqnal extent from each other, upon paper or
any substitute for paper, and in number cor-
responding with the numeral desired to be
represented. Thus one dot or puncture for the
numeral 1, two dots or punctures for the num-
eral 2, three of the same for 3, fonr for 4,
five for 5,six_for 6, seven for 7, eight for 8,
nine for 9, and ten for 0, as partiealarly rep-
resented on the annexed drawing marked
Example 1, Mode 1, in which is also ineluded
a second character, to represent o cipher, if
prefered.

Signs of numerals consist, secondly, of marks
made as in the case of dots, and particularly
represented on the annexed drawing marked
Example 1, Mode 2.

Signs of numerals consist, thirdly, of char-
acters . drawn at measured distances in the
shape of the teeth of a common saw Ly the use
of a pencil or any instrament for marking.
The points corresponding to the teeth of a saw
are in number to correspond with the numeral
desired to be represented, as in the case of
dots or marks in the other modes deseribed,
and as particularly represented in the annexed
drawing marked Example 1, Mode 3.

Signs of nuwerals consist, fourthly, of dots
and lines separately and conjunctively used
as follows, the numerals 1, 2, 3, and 4 being
represented by dots, as in Mode 1, first given
above: The numeral 5 is repesented by a line
equal in length to the space between the two
dots of any other numeral ; G is represented
by the addition of a dot to the line represent-
ing 5; Tis represented by the addition of two
dots to said line; 8 is represented by prefix-
ing a dot to said line; 9is represented by two
dots prefixed to said line; and 0 is repre.
sented by two lines, each of the length of said




line that represents the number 5; said signs
are particolarly set forth in the annexed draw-
ings, marked Example 1, Mode 4.
ither of eaid modes are to be used as may
preferred or desired and in the method here-
inafter described.
The sign of a distinct numeral, or of a com-
pound nomeral when used in a sentence of
words or of numerale, consists of ” distance or
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als consist, secondly, of five pieces or platesot
metal first described above, four of which are
the same as are numbered 1, 2, 3, and 4 in the
annexed drawing marked Example 4, Fig. 1,
aod the fifth one being the same as is denomi-
nated in the same example “the long space,”
and heretofore alluded to; also, of six other
pieces or plates of said metal, varied in indenta-
tions and testh and spaces, us represented on

space of sep ion b the s of
greater extent than the distance used in sep-
srating the characters that compose any such
distinet or compound nameral. An illustra.
tion of this sign is particularly exhibited in
the annexed drawing marked Example 2.
Signs of letters consist in variations of the
dots, marks, and dots and lines, and spaces of
separation of the same fi ion as

the 1 drawings marked Example 4,
Fig. 2, to produce signs of the denominations
deseribed in the foarth mode of the before-
mentioned system of signs, Example 1.

The type for producing the signs of lettera
are of the same denomination with those used
inproducing signs of numerals, and only varied
in forw, from one to twenty-three, as exhibited

the sigus of numerals, varied and combined
differently to represent the lettersof the alpha-
bet in the manuer particolarly illustrated and
represented in the annexed drawing marked
Example 3.

The sigu of a distinct letter, or of distinet
words, when used in » sentence, is the same
a8 that used in regard to numerals and de-
scribed above.

Sigus of words, aud even of set phrases or
séntences, may be adopted for use and commu-
nication in like manner under varions forms,
A8 convenience may suggest.

The type for prodacing the signs of numer-
als consist, irst, of fourteen pieces or plates of
thin wetal, such as rype-meta), ‘brass, iron, or
like substances, with teeth or indentations
upon one side or edge of ten of said type, cor-
responding in number tothe dots or punctures
or marks reguisite to constitute the nomerals

p 1y b ibed in the system
of sigus, and having also a space left upon the
side or edge of each type, at one and thereof,
without teeth or indentations, corresponding
in length with the distance or separation de-
sired between each sign of a L A

in the d drawing marked Example 5.
The type for producing both signs of namer-
als and signs of letters are adapted for use to
either a straightrale, called the “straight port-
rule,"and arein that case made straight length:
wise, as described in the drawings annexed and
heretofore referred to in Example 5,orto a cir-
cular port-rule, in which case ti are length-
wise circalar or formed jnto sections of a eir-
cle, as represented in the drawiugs annexed
marked Example 6, Figs, 2 and 3, aud as will
be farther understood by the deseriptions Liere-
iunafter contained of the straight and circular
port-rules. On the under side of the type for
the circular port-rule (which type are of greater
thickness than thoséfor the straight port-rule)
ia & groove (system of type, Example 6, A in
Figs.1and 3) about midway of their width, and
in depth abont balf the thickness nforesaid,
and extending from the space euds, as B, Ex-
ample 6, Fig. 3—that is, the ends without in-
dentation—of said type, along the length, and
conforming to the carve thereof, to a point, D
D, equal in distance from theopposite ends to
balf the .width of the pointed teeth cut upon
their edges. For a delineation of these type

nother
of eaid type bas two ind formi

is madeto thervof in Figs. 1

thereby three testh only, and without any
space at either end, to correspond with the size
of a oypher, as heretofore described by refer-
ence to Example 1, Modes .l,mo! drawiogs
in said system of signs. One o ufnide:.lrpv
is without any indentation on its side or ge,
and being in length to d with the
distance or bet:

and 3 upon the drawings marked Ex-
ample G.
type-cases are wood, or of any other ma-
terial, with small compartments of the exact
length of the type, for greater convenieuce in
distributing, and resembling those in common
use among printers. .
The type-rales are of wood or metal, or other
ial th

dis-

tinot or compound numerals, sad with the si

e g e hat Ooe it

the remaining two of said type is formed with

one corner of it system of type, Ex-
a‘rest,” and the

form and called & “stop.”

at may be preferred, and about
three fect in length, with & [wova into which
the t; when nsed, are placed. On-the under
side muh type-rule are cogs.by which they
are adapted to a pinion-wheel baving corre-
mudln[ cogs and forming part of & port-rule.

type-rule in use is moved onward as mo-
tion is given to thesaid wheel. A delineation

nis‘ild.:"dm-h"iu I desigoed -‘Mmﬂgh“ port-rule consista of
w wl are 1
vely, and are nsed, in ‘manner, for | wheel, before mentio

g signs of numer-
als heretofore described in the of
L oo hqﬂuw signa.

of the t;po-n;l:dl: eonuin?d in the annexed

& pinion-
tarned by a hand-
crank attached toa horisontal screw that plays
into the cogs of thepinion-wheel as the latter
do into the cogs of the typerule, or by suy



other power iu any of the well-known meth-
ods of mechanism. ~ It is connected with a rail-
way or groove, in and by which the type-rule,
from the motion imparted to it by said wheel,
is conveyed in a direct line beneath a lever
that breaks and connects the galvanic eircoit
in the maoner hereinafter mentioned. A de-
lineation of said wheel, crank, and serew is
contained in the drawings herennto annexed
marked Example 8, Figs. 1,2, 3.

The circular port-rale is a substitate, when
preferred, for both the typerule and the
straight port-rule, and consists ofa horizontal
or inclined wheel, Example 9, Fig: 1, A, of
any convenient diameter, of woed or metel,
laving its axis connected on the nnder side of
the wheel, with a pinion-wheel, K, and as in
the case of thestraight pori-rule. It is moved
by the motion of the pinion-wheel, as is the
type-rule in the former description. On the
entire circumferenee of said bhorizontal or in-
clined wheel, and npon its upper surface, is a
shoulder or cavity, ¢, Figs. 1, 2, correspond-
ing in depth with the thickuess of the type
used, amdl in width, b, equal to that of the
type, exclusive of their teeth or indentations.
Near the onter edge of the surface of said
shonlder or cavity are cogs ¢, throughout the
circumference of the wheel, projecting npward
at a distance from each otber equal to one-
halfof the width of the teeth or indentations
of the type, and otherwise corresvonding in
size to the width and depth of the groove D
D, Pig. 4, in the under side of the circular
type beforedeseribed and illustrated by refer-
ence to Example 6, Figs. 1 and 3. Directly
over said shoulder or exvity and cogs, and at
one ormore points on the cirenmierence ofsnid
wheel,is extended from o fixture ontsideofthe
orbit of the wheel a stationary type-feeder, B,
Fig. 1,formed ofoneend, ¢,and one side, B, per-
pendicular, of tin or brass plate or other sub-
stance, and of interior size aud shape toreceive
any number of the type which are therein de-
posited with their indentations projecting out-
ward, asin Fig. 2, and their grooves down-
ward, as in Fig. 4. Said type-feeder is so sus-
pended from its fixture ¥ ¥ over the shoulder
or cavity of the wheel A, before described, as
to admit of the passage under it of said wheel
in its cirenit as near the bottom of the feeder
as practicable,without coming incontact there-
with. The 1ype deposited in the feeder as be-
fnrq i 1 form a perp icular colamn,
as in Fig. 2, the lower type of which rests
upon the surface of the before-named shoul-
der of the wheel b, Fig. 2, and the cog ol the
wheel, projecting upward, enters the groove D
D, Fig. 4, of the type hereinbefore described.

The operation of said eirenlar port-rule in
regulating the movement of the type in snais
as follows: When the wheel A is set in mo-
tion the type resting immediately upon the
shoulderof the wheel,in the manner mentioned
above, as in Fig. 2, is carried forward on the
curvature of the wheel from beneath the col-
umn of type resting upon it iu the stationary
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type-feeder by means of one of the before-
pamed cogs coming in contact with that
point D, Fig. 3, Example 6, in ths groove of
the type, hereinbefore described as forming
the termination of said groove, and which is
particularly delineated at the points D D in
the annexed drawings, marked Example 6,
Fig. 3. As by said process the lower type in
the colnmn thatis beld by the stationary feeder
is earried forward and and removed, the next
type settles immedintely-upon the shounlder
of the wheel, and, after the manner of the re-
moved. type, is bronght in contact with an-
other cog of said shounlder within the groove
of the type, and thence earried forward from
beneath the incumbent column, as was its
predecessor. Then follows consecutively in
the same method each type deposited within
the feeder so long as the wheel is kept in mo-
tion. The deposit of the type in the station-
ary feeder is regulated by the order in which
ihe letters or numerals or words they repre-
sent are designed to be communicated at any
distant point or points, After the type are
respectively carried forward on the curvature
of the wheel in the manner stated above, be-
yond the point where they are acted npon by
the signal-lever, as is hereinafter deseribed,
they are lifted, each in its turn, from the
shonlder of the wheel A and enst off into &
box or pecket, &, below the wheel by means of
& slender shaft or spindle, I, made of any
metal and resembling in form a common plow-
share, extending downward from a fixture, o,
plaeed ontside of therwheel, into a groove, K,
within the before-named shoulderofsaid wheel
A, und on the inner side of the cogs ¢, already
deseribed. By means of said groovethe down-
ward pointof snid shafs or spindle H isbrought
within ths varvatore aad below the surface of
snid shoulder b, Fig. 2, and consequently un-
der the spproaching end of the type, so that
each type successively, as itiscarried forward
on said enrvature, in the wanuer before de-
seribed, is lifted from the shoulder znd forced
upward on theinclined shaft or sginﬂla by the
type in contact with it at the other end until
turned off into the before-named box or pocket
@ below, ready for a redistribution.

Tor amore particnlar delineation of the sev-
eral parts of said cireular port-rule reference
is made to the annexed drawings marke:d Ex-
ample 9, Figs. 1 2nd 2.

The signal-lever, Example 9, Fig.3, cousisls,
first, for use with the straight port-rale, Ex.
ample 8, Fig. 1, A, of o strip of wood of any
length from six to twenty-four inches, resting
apon o pivot, a, or in a notched pillar formed
into a fulernmn by a metal pin, @, passing
throngh it and the lever. At one end of the
lever o metallic wire, bent to a semicircular or
balf-square form, as at A, or resembling the
prongs of o fork distended, is attached by its
center, as deseribed in the annexed drawings,
Example 8, at the point marked A. Belween
said end of the lever and the fuleram «, and
pear the latter, oo the under side of tha lever



A, is inserted a metallic tooth or cog, b, enrved
on the side nearest to the falerum, ond in other
respects corresponding to the teel. ur inden-
tations upon the type already described. On
the opposite extremity of the lever is a small
weight, C, to balance or offset, in part, when
needed, the weight'of the lever on the opposite
#ide of the fuleram. The lever thus formed is
stationed directly over the railway or groove
D D, herctofore described as forming a con-
uected part of the straight port-rule. The
movement of the type-rale brings the tooth of
each type therein set in contact with the tooth
or cog of the lever, and thereby forces the le.
ver upward until the poiuts of the two teeth
in contact have passed each other, when the
lever again descends as the teeth of the type
proceeds onward from the tooth of the lever.
This operation is repeated as frequently as the
teeth of the type are brought in contact with
the tooth of the lever. By thus forcing the
said lever upward and downward the ends of
the semicircalar or pronged wire are made al-
ternately to rise from and fall into two small
caps or vessels of mercury, E E, in each of
which is au end or termination of the metallic
cireuit-conductors, first described above. This
termination of the metallic circuit in the two
cups or vessels breaks and limits the current
of electricity or galvanism throngh the circuit;
but & connection of the circuit is effected or
restored by the falling of the twe ends of the
pronged wire A nttached to said lever into the
LWo eups, connectinl; the one cup with the
other in that way. By the rising of the lever,
and consequently the wire upon its end, from
its conuection with said caps, said cirenit is in
like manner again broken, and the current of
electricity or galvanism destroyed. To effect
at pleasure these two parposes of breaking and
connecting said circnit is the design of said
motion that isimparted in the before-mentioned
manner to said lever, and to regulate this mo-
tion, aud reduce it to the system of intelligible
signs before described, is the design and use
of the variations in the form of the type, also
before described. A plate of copper, silver, or
other conductor connected with the broken
parts of said circoit of conductors, and receiv-
ing the contact of the wire altached to said
lever, may be substitated, if preferred, for said
capsof mercary. Kora particular delineation
of the several parts of said lever, reference is
made 10 the annexed drawing marked Ex-
ample 8,

signal-lever consists, secondly, for nse
with the circalar port-rale, Example 9, Fig. 3,
of & strip-of wood, G, with & metallic wire, A,
at one end, of the form and for the purposes
of the lever already described above. It turns
on ldﬁrotorfnlemm. a, placed either nearthe
middle or in the end of thelever. At the end
of the lever, at , opposite to the metallic wire
A, an elbow, o, is forwed on a right angle with
the main lever, and extendin, downward from
the level with the pivot or t‘nfcmm sufficiently
for & metallic i thereof,

H, in the end oor-
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responding with the teeth or indentations of
the type, already deseribed, to press agaiost
the type projecting from the shoulder or cav-
ity of the wheel A, Fig, 1, that forms the eir-
calar port-rale, before described. Said wheel
is placed beneath the said lever, ag seen at G,
Fig. 1, in a position to be reached by the ex-
tremity or tooth H of the arm of the lever just
mentioaed. The tooth H in thearm of the le-
ver is kept in coustant cootact with the type
of the cirenlar port-rule by the pressure of a
spring, B, upon it, as described in the annexed
drawiugsmarked Example9, at B. Figs.1and
3 in the same example exhibit sections of the
said lever, The action thus produced by the
contuct of the teeth of the type in the port-
rule, when said wheel is in motion, with the
tooth in the arm of thelever, lifts up and draps
down the opposite extremity, A, of said lever,
baviog the metallic wire upon it, as the tooth
of said lever passes into or out of the indenta-
tions of the type, and in the same manner and
to the same effect as the first-described lever
rises and falls, and accordingly breaks and
closcs the cirenit of conductors, as in the for-
mer instance. In the use of thiscircular port-
rule and its appropriate lever, Fig. 3, type
may be used having the points of their teeth
and their ind; ions shaped a

or reverses to those delineated in the
drawings heretofore referred to and marked
Examples 4, 5, and 6, and thereby the forms
of the recorded signs will be changed in a cor-
reaponding manner.

The register consists, first, of a lever of the
sliape of the lever connected with the circular
port-rule al deseribed, and is deli ed in
the annexed drawings marked Example 10,
Figs. 1, 2i and 4,at A. Said lever A operates
apon a fuleram, a, that passes through the end
that forms the elbow a, upon the lower ex-
tremity of which, and facing an electro-mag-
net, is attached the armature of a magnet, f.
In the other extreme of the lever, at, B is in-
serted one or more pencils, fountain - pens,
prin:inpwheelt.nrot,hermnrkingvinummonh,
as may be seen in the Fig. 4 of the example
last mentioned, at letter B. The magoet is at

letter O in the same ﬁgnm.
Secondly, of a eylinder or barrel of metal or

wood, andcovered with cloth or yielding coat-
ing, to tarn npon an axis and occn ying & po-
sition directly beneath the pencil, fountai
pen, printing-wheel, or other king-instra-
ment to be used, as exhibited in the last-men-
tioned example of drawings, Fig. 4, D. Two
rollers, marked b b in said figare of drawings,
are connected with said cylinder, on the upper-
side carvatures thereof, and being connected
with each other by two narrow bands of tape
passing over and beneath each, near the ends
thereof, and over the intervening surface of
the cylinder, in o maoner to oanse a friction
of the bands of tape upon the latter when in
motion, as delineated in the last-named exam-
ple, Fig. 4, at paints marked cc ¢, The dis-
tanoe between said bands of tape on the roll-




ers is such as to admit of the pencil, or other
marking instrument in the lever, to drop up-
on theintervening space oflhecyflud:r. Near
by said cylinder is a spool to turn on an axis,
and marked 4 in the said figure, to Teceive
auy desired length of paper or other substance
formed into slips or a coutinuous ribbon, and
for the purpose of receiving a record of the
signs of intelligence communicated. When
the reﬁister is in motion one end of the paper
on said spool being inserted between the un-
der surfaces of saill two rollers, nnder the
strips of tape that connect them and the eyl-
inder, itis drawn by the friction or pressure
thus caused upon it forward from said spool
gradually, and passed over said cylinder, and
is thence deposited in a box on the opposite
side, or is cut off at any desired length as it
s from the eylinder and rollers,

Thirdly,of an alarm-bell, A, Example 10, Fig.
B, which is struck by meansof a lever-hammer,
ﬁ‘ that is acted upoun by a movable cog, b,
placed npon an axis or pin, b, that confines it
in the Jower extremity of a pendulum-lever,
{marked E in Fig. 5 of Example 10,) having
an armature of & magnet attached to it at d,
and acted upon by an electro - magoet, o,
placed near it and the before - named maguet,
and iu the smme circoit of conductors with
the latter. Said cog b moves in a quarter-cir-
cle only, as the motion of said arm of the lever
passes backward and forward in the act of
recording, as hereinafter deseribed. Wien
foreed intoa horizontal position in said quarter-
circle it ceases to act upon the hammer; but
when moved from a perpendicular position it
presses upen the projection in the end of the
hammer, eansing the opposite endof the ham-
merto be raised, from which elevation it again
falls npon a stationary bell, A, as soon as said
cog reaches 2 horizontal position, and ceases; as
before mentioned, to press upon the hammer.
Thus a notice, by sound or an alarm, is given
at the point to which intelligence is to be com-
municated as soon as the register begins to
act, and such sound may be continued or not,
at pleasure, for the purpose mentioned or for
any other uses, as the hammer shall be sus-
pended or not from contact with the bell, or
with any numberof bellsthat may be ewployed.
Fig. 5 of said example, marked 10 in the an-
nexed drawings, represents scctions of said
hammer and bell. °

Said several parts of the register are set in
motion by the communication to oraction up-
on the before -named armatare of & maguet,
attached to the lever of the register, of the
electric or galvanie corrent in the cireuit of
conductors, and from. an_electro- magnet in
said circuit, s before described, stationed
near the said armature. As said armatare is
drawn or attracted from its stationary and
horizontal position toward the said magnet
when the latter is charged from the circait of
conductors, said lever is turned upon its ful-
crum, avd the oppositeend thereof! necessarily
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descends and brings tle pen, or marking-in-
strument which it contaivs in contaet with
the paper or other substance on the revolving
cylinder directly beneath it. As said arma-
tare coases to be thns drawn or attracted by
sall magoet, ns is the case as soon as said
magnet ceases to be charged from the circnit
of conduetors, or as the current in said cireuit
is broken in the manner hereinbefore de-
seribed, the said armature is forced back by
its own specific gravity, or by a spring or
weight, as may be needed, to its former posi-
tion, and the pen or marking-instrument in
the opposite end of the lever is again raised
from its contaet with the paper or other sub-
stance on the before-named revolving eylin
der. This smineaction is communicated simul-
taneously from the same cirenit of conductors
to as many registers as there are correspond-
ing magnets provided within any el t and
at any desired distances from each other.

The eylinder and its two associate rollers
are set in motion simultaneously with the first
motion of the lever by the withdrawal of a
swall wire or spindle, g, Example 10, Figs. 2
and 5, from beneath one branch of a y-wheel,
%, that forms a part of thé clock machinery
hereinafter named. Said wire gis withdrawn
by the action upon said wire of n small elee-
tro-maguet, o, Figs. 2 and 5, stationed in the
gireuitand near the large magnet bpfore named,
as delineated in I'ig. 5 of Example 10. Said
eyiinder and rollers are subsequently kept in
motion by a trainof wheels similar to common
clock.wheels, as in Figs. 2 and 3, acted npon
by a weight, raised as oceasion may require by
a hand.crank, and their motion is regulated
by the same wheels to correspond with the
action of the registering-pen or marking-in-
strament. Said train is represented in Tigs,
1, 2, and 3 of said Example 10.

The electro-maguet thus usedis made in any
of the nsnal modes, such as winding insulated
copper wire, or strips of eopper, or tin-foil, or
other metal around a bar of soft iron, cither
straight or bent into a cirenlar form, and hav-
ing the two extremities of the coils connected
with tlie cirenit of conductors,so that the coils
aronud the magnet make part of the cirveuit,

To extend more effectually the length of any
desired cirenitofconduetors, and to perpetunte
the power of the eleetric or galvanic enrrent
equally thronghous the same, I adopt the fol-
lowing mode, and also forconnecting and using
any desired unmber of additional and inter-
vening batteries or generators of said current,
and for connecting progressively any number
of eonsecutive cireuits, viz: Placeatany poiat
in a circuit an electro-magnet of the dencui-
nation already deseribed, with an armaturs
npon @ lever of the form and structure, and in
the position of that used at the register to hold
and operate the marking-instrument, with only
2 snbstitation therein forsuch marking-instro-
ment of a forked wire, A, Example 9, Fig. 3,
liice that upon the end of the signal-lever here-




tofore described. Directly bencath the latter
wire place two eups of mercury, E E, or two
metallic plates joined to terminations of  cir-
cuitleading from the fresh oradditional battery
or generator of said cirenit in the sa.
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as combining respectively with each of said
levers one or more armaturesof an electro-
magnet, and as said parts are severally de-
scribed in the foregoing specification.

2. The bination of the mechanism con-

a8 they are to be provided in the first cirenitof
conductors at the points where tle cupsof mer-
cury are hereinbefore described. As the cur-
rent in the first circait acts upon the magnet
thus provided the armature thereof and lever
are thereby moved to dip the forked wire A
inte the caps of the second circait, as in the
cirenit first deseribed. This operationinstantly
conuects the break in said second cireuit, and
thusprodaces an additioval and original power
or current of electricity or galvanism from the
battery of said second cireuit to the magnet
or magnets placed at any one or more points
in such cireait, to be broken at pl , agin

stitating the recording-cylinder, and the ac-
companying rollers and train-wheels, with the
formationand arrangementof the several parts
of mechanism, the formation and arrangement
of which are claimed as above, and as de-
soribed in the foregoing speecification.

3. The use, syatem, formation, and arrauge-
ment of type, and of signs, for transmitting in-
telligence between distant points by the ap-
plication of electro-magnetism and metallie
conductors combined with mechanism. de.
scribed in the foregoing specification.

4. The mode and process of breaking and

the first circuit; and from thence by the same
operation the same results may again be re-
peated, extending and breaking at pleasure
such current through yet another and another
circuit, ad infinitum, and with as many inter-
vening registers for simultaneous aciion as
may bo desired, and at any distances from
each other,

The dictionary or vocabulary consists of
words alphabetically arranged and regularly
numbered, beginning with the letters of the al-
phabet, so that each word in the langunage has
its telegraphic number, and is designated at

1

g by hanis carrents of el
tricity or galvanism in any eircuit of metallic
condoctors, as described in the foregoing speei-
ecation.

5. The mode and process of propelling and
connecting currents of eleetricity or galvan-
ism in and through any desired number of cir-
cuits of metallic conductors from any known
generator of electricity or galvanism, as de-
seribed in the foregoing specification.

6. The application of electro-magnets by
means of one or more circaits of metallic con-
ductors from any known generator of elee-
tricity or gu_‘lvuni_em_tq llnla “XE“I leversin the

Pleasare, through the signs of n ok
‘The modes which I propose of insulating the
wires or other metal for conductors, and of
laying the circuits, are varions. The wires
may be insnlated by winding each wire with
silk, cotton, flax, or hemp, and then dipping
them into a solation of caoutchoue, or into a
solation of shellac, or into piteh or resin and
caoutchouc. They may be laid through the
air, inclosed above the ground, inthe ground,
orin the water. When throngh the air they
may be insulated by 4 covering that shall pro-
tect them from the. weather, such as cotton,
flax, or hemp, and dipped into any solnti

25 going specill-
tion, for the purpose of imparting motion to
said levers and operating said machinery, and
for transmitting by signs and sounds intelli-
gence between distant points and simultape-
ously to different points,

7. The mode and process of recording or
marking permanently sigos of intelligence
transmitted between distant points, and ai-
multaneously to different points, by the appli-
cation and use of electro-magnetism or gal-
vanism as describied in the foregoing Bpecifi-
cation.

8. The bi and t of

which is a uon-conductor, and elevated upon
pillars. When inclosed above the und they
may be laid in tabes of ironor lead, and these
%gtln may be inclosed in wood, if desirable.

hen laid in the gronnd they may be inclosed
in iron, leaden, wooden, or earthen tabes, and
buried beneath the surface. Across rivers the
circait may be carried beneath mbﬂdmw,
Where there are no bridges, inclosed in or
iron, and sunk at the bottom stretched

electro-magnets in one or more circuits of me-
tallic conductors with armatures of magnets
for transmitting ietelligence by signs and
sonnds, or either, between distant points sud
to different points simaltaneously. s
9. The bination and mutual adaptati
of the several parts of the mechanizm and ?l-
tem of type and of signs with asd to the dio-
ﬁo?huy ot vocabulary of words, as described
in the I e  Fhoial

y OF
across, where the banks are high, upon pillars
elevated on each side of the river.

What I claim as my invention, aid desire
to secure by Letters Patent, is as follows :

1. The formation and arrangement of the
several parts of mechanism constituting the
typd-rule, the straight port-rule, the circular
port-rule, the two signal-levers, and the regis-
ter-lever, and alarm-lever, with its hammer,

In testimony whereof I, the said SaMURL F.
B. Morsg, hereto subscribe my. name in the
Emunou of the witnesses whose names are

ereto subscribed, on the 7th dayof April, A.
D. 1838,
.SAML. F. B. MORSE,

Witnesses :

B. B. FrENCH,
CHARLES MONROE.
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Patent

174,465

March 7, 1876

ALEXANDER GRAHAM BELL, OF SALEM, MASSACHUBETTS.

IMPROVEMENT IN TELEGRAPHY.

Bpoeiliention forming part of Letters Patent No. LT4,463, dated March 7, 1878; spplication filed
Felbraary 14, 1676,

To all whom it may concern:

Be it koown that I, ALEXAKDER GRLHAM
BELL, of Salem, Massachusetts, have invented
certain new and usefol Improvements in Te-
legraphy, of which the following is aspecifica-
tion:

In Letters Patent granted to me April 6,
1875, No. 161,759, I have described & method
of, and appacatos for, transmitting two or
more telegraphic signals simultaneously along
a single wire Ly the employment of trans-
mitting-instruments, each of which oceasions
& succession of electrical impnlses differing
in rote from the others; and of receiving-
instruments, each taned to a piltch ab which
it will be put i vibration to produce its
fandamental note by one only of the trans.
miiting - instruments; apd of vibratery cir-
cait - breakers operating to convert the vi-
bratory movement of the receiviug-instru-
ment inte a permanest meke or break (as
the case may be) of a local circuit, in whieh
ia placed a Morse sounder, register, or other
telegraphio apparatas. I have also therein
described a forie of autograph-telegraph based
uponthe nction of the above-mentioned instru
ments,

In illustration of wmy method of wmultiple
telegrapby I have shown in the patent afore-
said, as ope form of tranmmltmg instrument,
an electro-magnet having a steel-spring arma-.
wore, which is kept in vibration by the action
of & loeal battery. This armatnre in vibrat-
ing makes and breaks the maiu eircult, pro-
dllclﬂ"’ an intermittent current upon the line-
wire. I bave found, however, that apon this
plan the limib to thie nutmber of signals that
ean be sent simultaneovsly over the same
wu’e ia \'u-sr speedily reached; fon when &

of ¢ itting - instr , baving
different rates of vmranon, areaimultancousty
making and breaking the same circait, the
effect upon the main lune is practically equiva.
lent to ene continuous carrent.

Ina pending application for Lelters Patent,
filed in the United States Pateut Office Feb-
ruary 25, 1875, I have described two ways of
producing the interimittent current—the one
by actual make aod break of contact, the
other by alteroately inereasiog and diminish-
ing the intensity of the eénitent without acta-

ally breaking the circuit. The current pro-
doced by the latter method I shall term, for
distinction sake, a pulsatory corrent.

My present invention consists in the em-
ployment of a vibratory or nndulatory eur-
rent of electricity in contradistinction to a
merely intermittent or palsatory current, and
of & method of, and apparatus for, producing
electrical undnlattons upon the line-wire,

The d ion between an fatory and

ulsatory carrent will be understood by eon-
sidering that electrical pulsations are cansed
by sudden or instantaneous cbanges of inten-
sity, and that electrical undulations resalt
from gradnal chroges of intensity exactly
analogous to the changes iu the density of air
occagioned by simple pendalons vibrations.
The electrical movement, like the aerial mo-
tion, can be represented by asinusoidal curve
or by the resultant of several sinusoidal
curves,

Intermittent or pulsatory swod andulatory
currents may be of two kinds, accordingly as
the suecessive impnlses have all the same po-

‘Jarity or arealternately positiveand negative.

Thendvantages [elaim to derivefrom the use
ofan andalatory currentin placeofa merelyin-
termitient oneare, first, that 3 very muchlorger
namber of signals san be transmitted sippul
taneously on the same cirenit; second, that a
elosed eircuit and single maio battery may be
uged; third, that commnaication in both direc.
tions is established without the necessity of
special induction-coils; fourth, that cable dis-
patches may be traosmitted more rapidly thau
by means of an intermittent enrrent or by the
methods ab present iu use; for, as it isunnec
essary to discharge the mlf;le before o newsig-
nal can be made, the laggiog of eable-signals is
prevented; fifth,andthatas the cirenil is gever
broken a spark-arrester becomes unnecessary.

1t has Jong been koown that when a perma
nent magnet is caused toapproach the polenf
aa electro-magoet acurrent of electricity isin-
duced in the coils of the latter, and that whee
it is made to recede & current of opposite po-
larity to the first appears apon ‘the wire.
When,therefore,a permanent magnet is cansed
to vibrate in front of the pole of an electro-
magnet an andulatory enrreat of electricity is
induced in the coils of the eleciro-magnet, the
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