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UNITED STATES

PaTENT OFFICE.

- 8. F. B. MORSE, OF POUGHKEEPSIE, NEW YORK.

IMPROVEMENT IN ELECTRO-MAGNETIC TELEGRAPHS.

Specification forming part of Letters Patent No.. 1,647, dated June 20, 1840; Reissue No, 79, dated .T:l‘ml:lry 15,
- 1846; Reissue No. 117, dated June 13, 1848, ‘ )

To all wchom it may concern: v
Be it known that I, SAMUEL F. B. MORSE,
now of Poughkeepsie, in the county of Duchess,

in the State of New York, have invented a new.

and useful apparatus for and a system of trans-
mitting intelligence between distant points by
means of electro-magnetism, which puts in mo-
tion machinery for producing sounds or signs,

and recording said signs upon paper or other’

suitable material, which invention I denomi-
nate the “American Electro - Magnetic Tele-
graph;” and I do hereby declare that the fol-
- lowingis a full, clear, and exact description of
the principle or character thereof, which dis-
tinguishes it from all other telegraphs pre-
viously known, and of the manner of making
and constructing said apparatus and applying
‘said system, reference being had to the accom-
panying drawings, making part of this speci-
fieation, in which— ‘ S
Examples 1, 2, and 3 show my system of
signs, consisting of a-combination of dots and

spaces, and of dots, spaces, and horizontal -

lines, intended to represent—example 1, signs
for numerals; vxample 2, signs for componnd
numerals; example 3, signs for letters; all
which signs may also represent words or sen-
tences. Examples4, 5, and 6 are specimens of
the form of type used for regulating the im:
printing of the signs. Example 7 is the type
rule; example'8, apparatus for connecting and
breaking the electrical or galvanic circuit.
Example 10, Figure 1 is a perspective view of
the registering apparatus; I'ig. 2, a top plan;

Fig. 3, a side elevation of the train, of wheels

moving the paper and regulating its motion;
Fig. 4, a sectional elevation of the registering-
lever and parts appended thereto; Fig. 5,
alarm apparatus. Example 11 is a diagram
showing the relative positions of the different
parts of- an approved form of apparatus, in-
cluding a combination of circuits.

Prior to my first application for a patent it
had been essayed to use the ciurrents of elec-
tricity or galvanism for telegraphic purposcs,
either by decomposition or the action or exer-
cise of the deflective force of a current upon a
magnetized. bar or needle, which decomposi-
tion or deflection required to be noted hy occu-
lar inspection at the instant the sign was made.

By my invention the intelligence can be

transmitted and imprinted on paper or other

Bsuitable substance without requiring the aid

of any person at the station to which the com-
munication is transmitted, so as to De read at
any time. théreafter. My apparatus for this
purpose consists of two prineipal parts or com-
binations.

The first part consists of a galvanic battery
or any known generator of galvanism or elec-
tricity, a galvanic or electric circnit composed
of any known conductors of eleetricity, a port-
rule and signal-lever or other contrivance for
closing and breaking the circuit, all in eombi-
nation with an electro-magnet or device by
which the motive power of the electric or
galvanic eurrent, which I call ¢ electro-magnet-
tsm,” may be developed and applied to give
motion to other machinery for the purpose of
marking or imprinting intelligible characters,
signs, or letters at any distances. The con-
ductors may De saspended in the air upon
posts or otherwise, or buried in the ground,
being always well insulated at the posts or in
the ground. This combination is illustrated -
in the annexed drawings in example 11, Fig.
2, where D indicates the battery; a a, the cir-
cuit; E, the port-rule; B, the signal-lever,and’
C the electro-maguet.

The new parts and the operation of this por-
tion of my apparatus I thus farther describe
viz:

At any convenient point in the cireuit (gen-
erally near the generator) a break is made in
the .conductor, and the two eunds thereof are
immersed in mercury-cups, as shown in the
drawings at E E, Fig. 1, example 8. 7To con-
necet the circuit I employ an inverted U-formed
piece of metalorother proper connector, A, sus-
pended over the mercury-¢cups E E on theend of
a horizontal lever, denominated in said draw-
ing the ¢ signal-lever,” whose fulcrum is at a,
so that when the connector A is dipped into the
cups the circuit is completed. Between the
fuleram and connector A there is affixed to
the under side of the lever, and projecting
downward, a triangular tooth, b, which bears
on the upper surface of the types about to be
described, and is raised or lowered by them.

The le\;er may be counterbalanced by a
weight or its equivalent, as at (, to make it
move easily. )
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. The types are composed of flat straight
- strips of metal, as shown in examples 4 and
. b of the gmwiggs hereunto annexed, having
~ thefrupper édges indented-to suit the char-
aeter to be represented;and which will be here-
inafter more fully set forth in the deseription
of the operation of the machine. The inden-
tations are made of sufficient depth to-allow
the connector A to be plungedintothe mercury,
_cups, and the highest surface raises it from

them. : .

It is obvious that the forms of the upper sur-’

face of the types may be reversed and the cog
b placed on the other side of the fulerum, and
the same effect would be prodaced.

The types are set up and confined in a rale
to form any required sentences inonelong line.
This rule, demominated in the drawings, ex-

ample 8, a “type-rule,” has on its under side

a rack that gearsinto a pinion, x, on a shaft
under the grooved railways D, of common con-
" struction, on which said rule slides, and is di-
rected under-the cog b.on thelever. The types
are advanced at a regalar speed by the appli-
cation of any convenient-power to the pinion
. «, and bring the potches or raised and de-
- pressed parts succe“s',‘gi‘{ely under the cog .
The mercury-cups may be dispensed with,
and any othér eonvenient metallic contact be
made to acggmplish the same end, and the
closing and breaking of the circuit may be ef-
fected by applying the hand or any othér ma-
chinery to the signallever, or by any other
- mode adapted to the same epd. The closing
of the circuit by the depression of the signal-
lever causes the electric current to run upon
the circuit a a, example 11, Fig. 2, and through

the helices of the electro-maznet C, which is.

thuscharged with powertomoveany machinery
which may be connected with it in a proper
manner. L _ '
The second part of my invention consists of
a register for recording the eharacters, signs
or letters transmitted from any distance, an
is composed of the following parts in combi.
nation, viz: =~ = : '
A bent lever, A, as shown most distinetly
in example 10 Fig. 4. To one arm of this
lever there is attached one or more pencils,
fountain-pens, or other. suitable marking-in-
. struments, B, direetly under which is placed a

suitable cylinder, D, over which the paper

passes on which the markings for signs are
made. This cylinder turns on its axis, and is
connected by a train of wheels and pinions,
with a barrel, m, Fig. 3, example 10, of com-
mon construction, which is driven by a weight
and cord wound thereon, and also with a fly,
. K, of same figure, which regulates its motion.
To the other arm of the lever (which is also.an
armature) is affixed a spiral spring, 1, as seen
in example 10, Figs. 1 and 4. ‘ :

Near the cylinder I a reel or spool, d, is
placed, on which a strip of paperor otlrermark-
able material is wound, the end of which is
carried over the cylinder D, and is confined
thereon hy means of two. tapes and endless

-

_sét in motion.

' bands or their equivalents, one at each edge,

which pass around two pulleys, b b, one on
each side of cylinder D. This is clearly rep-
resented in Figs. 2 and 4, example 10 ~Tjg
clock-work “is kept.at rest by a_detent,
contact withi the fiy-wheel k¥ in Fig: 3, and
nected with the lever, as shown in Fig. 5.
.To the register may be attached an alarm-
bell, as shown in ezample 10, Fig. 5, the ma-
chinery for striking which may be variously
modified, and- thereforeneed not be described.
The register or second part of iy invention
is operated upon by the first part in the follow-
ing mantier, -viz: The short end of the pen-
lever in the second part, as seen in example
10, Fig. 4, is an armature, f, which is brought
in proximity to the electro-magnet C in the
circuit a a, as shown in exampleil, Fig.2,and
in example 10, Fig. 4. The eleetro-magnet C,
being charged by -closing the circuit, attracts
the armatare, bringing it nearly in contact,
thus imparting a movement to the lever A.
By this movement of the lever thedetent, Fig.
6, example 10, is removed from the fly-wheel,

and the clock-work begins to move, carrying

the paper over the cylinder D, and at the same
time the fountain-pen, pencil, or other mark-
ing-instrament is by the aétion of the lever
The circuit being broken, the
lever is brought back to its position by the
spiral spring %, and by the closing and break-
ing of the circuit more or less rapidly dots
and spaces and marks of any reguired length

_are made upon the paper, and in any required

combinations. :

My system of characters consists of dots,
spaces, and lines variously combined to form
letters and other characters, a specimen of
which is represented in examples 1, 2, and 3..

To make a dot, a noteh or indentation is
required in the types, into which the cog-
or tooth on the signal-lever will fall and in-
stantly rise from as the types move onward; .
and when a line is to be formed on the paper
at the register as a sign the notch in the type
is extended,so thatthe lever will remain down'
for a space of time sufficient to make the line
required. . ’

The alarm-bell (shown at A, exdample 10,
Fig. 5) may be struck by means of a hammer"
actnated by a supplementary electro-magnet
placed in the same circuit as that first named.

Any convenient number of registers and .

 registering-stations may be connected with the

same circuit, all constructed and operating as
above described. o v g
To extend more effectually the communica.
tion by my apparatus, 1 adopt the following
arrangement, whereby I can use any number
of additional batteries or- generators of elec-
tricity, and by which I can connect progress-
ively any number of consecutive cirenits, viz:
I place at apy point in the first circmit an
electro-magnet, and opposite its poles I place

“an armature on a lever like that described for

registering; but instead of using the said le-
ver to mark with, I use it to close and break-




is- used to close and break: the first circuit.
The second circuit has an mdependent bat-
tery, and may be used to work a register or
. other apparatus for registering, or to close and
break a third circuit, or both, and thus by a
combination of circuits the requisite power
‘can be obtained at any distances ad infinitum.
This eombination is shown .in. example 11,
Fig. 1
Tt will be observed that my vocabulary s3 8-
tem of signs or secret writing by clpher can

be conveniently used in comnmnicatinw by

this telegraph, and any mode of closing “and
breaking a circuit may be adopted, the ob,)eet
being to do so at proper intervals,

-Having thus fully described niy invention,
I wish it to e understood that I do not claim
the use of the galvanic current or currents of
electricity for the purpose of telegraphic com-
munications generally; but

What Ispecially claim as my invention and
improvement iy—

1. Mmking use of the motive power of mag-
netism w hen devéloped by the action of such
current or currents, substantially as set forth
_in the foregoing description of the first prin-
cipal part of my invention, as means of oper-
ating or giving motion to machinery which
may be used to imprint signals upon paper or
_ other suitable material, or to produce sounds
. in any desired mannerfor the purpose of tele-
graphic communication at any distances.
(‘The only waysin which the galvanie current
had been proposed to he ,used prior to my in-
-vention and imiprovement were by bubbles re-
snlting from. decomposition and the action or
exercvise of ‘electrieal power upon a magnet-

ized bar or needle and the bubbles, and the }

deflections of the needles thus produced were

_ the subjects of inspection, and had no power,’

or were not applied to record the communiea-
tion. ~ I therefore chatacterize my invention
-as the first recording or printing telegraph by
means of electro-magnetism. There are vari-
ous knowa modes of producing motions by
electro-magnetism; but none of these had
been applied prior to my ‘invention and im-
provement to actuate or give motion to print-
ing or recording mmhmm y, which is the chief
point of my invention and improvement.)
2. The employment of the machinery called
the “register” or “recording-instrument,” com-
posed of the train of clock-wheels, cylinders,
and other apparatus, or their equivalents, for
moving the material upon which the charac-

1ny ' : 3

' ters are to ‘be 1mprinted and for 1mprmtmg

gaid characters, substantially as set forth in
the foregoing descrlptlon of' the second prin-
cipal part of my invention.

3. The combination of the machinery herem
de%cmbed consisting of the generator of elec-
tricity, the circuit Ot conductors, the contriv-
ance for closing and breaking the circuit, the
electro-magnet, the pen or “contrivance for
malkmg, and the inachinery for sustaining
and moving the paper, all together constitut-
ing one apparatus or telem'aphm machine,
which I denominate the “Amerlcan }Llectlo-
Maonetle telegraph.”

" 4. The combmatlon of two or more egalvanie
orelectrie circuits with independent battenes
substantially by the means herein descubed
for the purpose of obviating the dlmmlshed .
force of electro-magnetism in long circuits,
and enabling me to command sutﬁcnent power
to put in motion registering or recording ma-
chmery at any distances.

The system of sigus consisting of dots
and spaces, and of dnts, spaces, and horizontal
lines, for numerals, letters,words, or sentences,
substantially as herein set forth and illus-
trated, for telenrraphlc purposes.

G. The ‘system of signs consisting of dots
and spaces, andof (10‘[\ spaces, and horizontal
lines, substantially as hercin set forth and il-
lustrated, in c()mbm.ttlon with machinery for
1'00011111:0 them, as signals for telegraphie pur-
poses.

7. The t} pes or their equivalent and the
type—ruk and port-r ule, in combination with
the signal leveroritsequivalent, ashereinde-
seribed, for the purpose of closingand break-
ing the circuit of galvanie or electrle coniduct-

ors. .
‘8. 1 do not propoze to limit myself to the
specitfic machinery or parts of machinery de-
seribed- in’ the foregoing specification and
claims, the essence of my- ~invention being the
use of the motive power of the Plectrlc or
galvanie eurrent, which I call “electro-mag-
netmn,” however developed, for marking or
printing intelligible characters, signs, or Tet-

‘ters at any dlstan(-es, l)emp; anew appllcatmn
‘of -that power of which T c¢laim to Dbe the first
inventor or discoverer.

SAM. F. B. MORSE.

In presence of—
GEO. WO0O0D,
J. READ BAILEY.




