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UNITED STATES

PATENT OFFICE.

ROBERT BOYLE, OF NEW YORK, N. Y., ASSIGNOR TO HIMSELF AND
GUISEPPE TAGLIABUE, OF SAME PLACE. -

IMPROVEMENT IN ELECTRO-MAGNETIC TELEGRAPHS. ,

-

S'ﬁeciﬁnn‘tibu forming part of Letters Patent No. 49,583, dated August 22, 1865.

To all whom it may concern:
Be it known that I, RoBERT BOYLE, of No.
298 Pearl Street, in the city, county, and State

of New York, have invented a new and useful
Improvement in Electro-Maguetic Telegraphs;

and I do hereby declare that the followingisa
full, clear, and exact-description thereof, which

will enable others skilled in the art to make.

and use the same, reference being had to the
accompanying drawings, forming a part of this
specification, in which— . :

Figure 1 represents a face view of the punch-
ing-instrament. Fig. 2 is a plan or top view
of the same. Tig. 3 is an end elevation of the
transmitting part of the instrument. Fig.4is

“a plan or top. view of the same. Fig.5 is an’

end view of the receiving part of the instru-

ment. Pig. 6 isa plan or top view of the same.’
-Fig. 7 is detached sectional view of the print-

ing mechanism, the line z z, Fig. 6,indicating
the plane of section. . Fig.8is a detached sec-
tional view of the escapement of the printing
_mechanism, in alarger scale than the previous
figures. Fig.9 is a detached faco view of the
escapement-wheel. Fig. 10 is a detached sec-
tional view of one of the types. '
Similar -letters of reference indicate like
parts. - ) N
. -This invention relates to certain improve-

ments in electro-magnetic telegraphs where-:

‘by any person desiring to send a message is
enabled to prepare-the same, send it to the
telegraph-office, and have it trapsmitted and
~delivered without allowing any one to see or
understand the same untilit reaches the hands
of the person to whom the communication is
1o be'made. - . . I
The new instrument is .composed of three

distinet parts—viz., the punching-instrunment, |-
the transmitting -instrument, and the receiv--

ing-instrument.”

Theé punching - iistrainent, Whlch 18 ‘ ,_re-[‘)i‘,e-.;

sented in Figs.1. and '2; consists of & plain

disk, A, of metal or othersuitable material,.

monnted on a horizontal shatt or-spindle, a.

-. This disk is perforated with twenty-eight’
) 1al distances-apart, and all situ-
ated ov a cireld'neas its periphery. - Theholes:

holes, b, at equa

b correspond to $hie twenty-six letters of.the

" alphabetand tothesign ¢ &,” generally used for.

¢ and 8o forth,” and one hole ig left blank-and

forms the starting - point of the disk at the
beginning of new words. The letters of the
alphabet and the sign “&?” are marked on the
face of the disk opposite the holes, and a han-
dle, b*, placed opposite the blank hole, may be’
used to turn the disk. The shaft @, on which
the disk is mounted, has its bearing in a stand-
ard, B, rising from the platform which sup-
ports the instrument, and it is hollow, to re-
ceive the end of the serew-spindle G, on which
the spindle D is mounted. The screw-spindle
has its bearing at one end in the hollow shatt
a, and at its opposite end iu a pointed screw,
¢, secured in the standard E, as clearly shown
in the drawings. _ » -

An arm, 4, is firmly connected to the inner
end: of the shaft @ and carries a horizontal rod,
¢,extending through a forked bracket, f, which

‘is secured to the end of the cylinder. This

armn transmits the rotary motion imparted to

-the shaft @ and disk A to the eylinder D. This

cylinder is made of wood or any other soft ma-
terial, and it screws on the spindle C, so that
when the cylinder is rotated while the spin-
dleremainsstationary, the serew-thread causes
said cylinder to travelin a longitudinal direc-
tion, or. in a direction parallel to its axis. A
pin, g, which projects from the serew-spindle
at right angles to the same, by coming in con-
tact with a stud ‘inserted in the. standard E,
retains.the screw-spindle and prevents it from
revolving with the cylinder. v

The paper in which the message is to be
punched is stretched on the cylinder D, and
the perforations are produced by the agction of
a punch, F, which is fastenedin a head secured
to the loose end of a vertical spring or elastic
standard, G, and operated by a handle, H.

* A brake, h, bearing against the periphery of

the disk, prevents the same from rotating spon-

taneously. - When the instrument is in-opera-
tion said disk is turned by a pin, ¢, inserted in

one of the holes b, and a stop, Jj, rising from -
the platforn, limits the motion of said disk. .
~ At the beginning of the operation the cyl-

‘inder is brought in such a’position- that the
“end farthest from the disk A is opposite the
-punch, and the disk is brought in its starting
‘position by ‘placing the pin ¢ into. the blank
-hole and turning in the direction of the arrow.

marked thereon in Fig. 1 until the same comes
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In contact with the stop, In thig position. a
hole is punched in the paper to correspond to
the starting-point of the message, Ifitisde-
sired, for instance, to punch the word “Boyle”
in the paper on the cylinder the pin 4 is with:
drawn from the blank hole and inserted in the

Lole opposite the letter “B.” and the disk is |

turned with one hand in the direction of the
arrow marked on it in Fig. 1 until the pin
comes in contact with the Stop. A blow given
with the other hand to the handle of the punch
produces the desired perforation. The pin i
is then inserted into the hole opposite the let-
ter ¢ 0,” the disk is turned, and by striking the
bunch e second perforation is produced in
the paper, and so on until every letter is rep-
‘resented by its perforation in the paper. At
the end of each word the digk must be brought
back to tlie starting-point and a hole punched
in the paper to correspond to the blank.

When the entire message has thus been
punched in the paper on the cylinder D said
paper is removed and carried to the telegraph-
office, where the operator applies it to the pa-
per-cylinder of the transmitting - instrament,
This part of the instrument is mouauted on a
platform, A/, of wood or any other bad con-
duetor of electricity, and it ig provided with g
paper-cylinder, B, of metal or other good con-
ductor of electrizity. The diameter of this cyl-
inder is precisely equal to the paper-cylinder
of the panching-instrament, and said cylinder
is provided with a snitable mark to enable the
Operator to bring the perforated paper in the
correct pogition by placing the first perfora.
tion in the paper opposite to said mark,

The cylinder B’ is mounted on a screw-spin-
dle, €/, the serew-thread of Wwhich is precisely
of the same piteh asthat of the spindle C, and

- which is made fat at one end to fit into the
forked end of o standard, I, rising from the
platform A/, S0 as to prevent it from turning
round with the cylinder. The other end of said
spindle is insulated by a piece of ivory, 5,
fitted to it, and it is supported by the inner
pointed end of a shaft, &/, which has its bear.
ing in an arm, D**, extending from the frame
D*ofa clock-movement, whereas the outer end
of said shaft is supported - by a screw, b, se-
cured in a standard, ¢/, that rises from the plat-
form A% : .

On the inner end of the shaft 4/ is mounted a
pinion, @', from ‘which extends an arm, é', car-
rying a horizontal rod, f/, that extends through
a forked bracket, 9’y secured to the end of the
cylinder B/, When the shaft o/ revolves, there-
fore, a rotary motion is imparted to the cylin-
der B, and by the action of the screw-spindle,
which remains stationary, the revolving eylin-
der is caused to traverse in g direction’ paral-
lel to its axis for the distance of one thread for
each revolution Drecisely in the same manner
as the paper-cylinder of the bunching-instra-
ment, ' ‘ .

The revolving motion of the shaft o/ is pro-

duced by the clock-movement E/, which ig

' pawl %/

driven by a weight or spring, and the specd
of which is regulated by a fan, or in any other
suitable manner, and when the instrument is
not used the motion of said shaft is stopped
by a key, &, which passes through the stand-
ard ¢’ and comes in contact with an arm, 7/,
projecting from said shaft, as shown in Fig. 4.
As so0n as the key is drawn out the motion of
the shaft and paper-cylinder commences, pro-
vided the clock-movement is wound up.

On the shaft o/ is mounted u cog-wheel, 7,
and an oscillating pawl, &', attached to the ar-
mature of an electro-m{bgnet, ¥/, is arranged
in such a position that when said armature is
drawn back from the core of the electro-mag-
net by the action of itg springs the wheel j/
and shaft o' are allowed to revolve withont
obstruction; butas soon as the cirenit through
said electro-magnet is closed and tlie armature
is attracted the pawl engages with the teeth
of the wheel J'and the motion of the paper-
eylinder stops.

The closing of the cireuit is cffected by the
action of a metallic spring or finger, ¥, the
point of which Dbears down upon the snrfuace
of the paper on the paper-cylinder. - ‘When-
everone of the perforations in the paper comes
under the point of said spring, causing the

‘Same to come in contact with the metallic sur-

face of the paper-cylinder, the circuit through
the helix of the clectro-magnet Fis elosed and
the armature of the same is attracted. The
engages with the teeth of the cog-
wheel j* and the motion of the paper-cylinder
stops; but it continnes long enoungh to carry
the poiut of the spring I beyond the perfora-
tion, so that the eircuit is immediately opened, -
and the stoppage of the motion of the shaft o/
is only momentary. The object of this mo-
mentary stoppage is to obtain time for the
printing of each letter, as will be explained in
describing the receiving-instrument,

In order to bring the electro-magnet IV in
the circuit, one end of its helix connects by a
wire, 15, with the stud &'y which represents the
earth-line, and the other end of the helix con-
nects by a wire, 11, with the standard 7, from
which extends the spring I'. A wire, 12, also
extends from a forked standard, D/, to a wire,
10,leading from the main-line stud o'to springs
9" ¢'*, the object of which will be presently
explained. These springs are in metallic con-
nection with the main battery and with the
wire 15, and by referring to tiie several wires .
in Fig. 4 it will be readily seen that the cirenit
is open while the spring touches the paper;
but so soon as the point of the spring, drop-
ping into one of the perforatious of the paper,
comes in contact with the metal surface of the
paper-cylinder the circuit is closed and the ar-
mature of the electro-magnet is attracted, as
previously deseribed, - '

. The cog - wheel j is provided with twenty-

eight cogs, and the positions of these cogs cor-

respond to the twenty-eight letters on the disk
of the punching-instrument and to the perfo-
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rations produced thereby in the paper. . If the
‘twenty-eightletters and the blank are punched
out in consecutive order, and the transmitting-
instroment is set in motion, the wheel j* will

stop once for every letter or sign, giving time-

to print the same, as will be presently ex-
plained.

On the shaft ’ is also mounted the division-
wheel G, whicli is made of a cylindrical body

of hard gutta-percha, india-rubber, or other.

good non-conductor of electricity, inlaid with
two toothed metal rmgs, each of whieli is pro-
vided with fourteen teeth or divisions, thus
dividing the circumnference of the wheel in
twenty-eight spaces, one half of which pre-
sents ametallic surface,and theother half asur-
face of rubber or other non-conductor. Three
sets of springs, q ¢*, ¢’ ¢'*, ¢/ ¢"'*, bear on the
surface of the division-wheel, one set on one
side, and the ether two sets on the opposite
side. The springs ¢ ¢*, which are sitnated be-
- tween the division-wheel and the helix, bear
on the solid metallic rims of the same, and the
springs ¢’ ¢'* ¢ ¢''*, which are situated on the
opposite side of said wheel, bear on the divis-
ions, and they are so arranged that when the
springs ¢’ ¢'* bear on a metallic division the
springs ¢’/ ¢'** bear on'an intermediate insu-
lating division, and vice versa. By this ar-
rangement, and by the peculiar connection with
the battery and with the earth and main lines,
an alternate positive and negative current is
passed from the transmlttmtr to the receiving
station.

The connections of the springs q ¢* ¢’ ¢'* ¢/
¢'** with the main battery and with the earth
_and main line are.as follows: A wire, 13, ex-
tends from one-of the springs ‘g* to the nega-

mve-pole N’ of-the main battery, and another.

wire, ‘14, connects the other spring, ¢, with the
switch S’ and through it with the positive
pole P’ of the main battery. - Thespringsg” ¢'*
connect by the wire 10 with the main-line stud
‘o', and a wire, 15, conneets. the springs ¢’ ¢''*
»w1th the earth- lme stud &. . From this expla—
nation it will be seen when the springs ¢’ ¢'*
- are in metallic contact with-the division-wheel
" Gfal negative current will pass through the

“wire 13, spring g*, division- wheel G/, spring -

™, Wu'e 10, and .main-line stud o, and back
_ through the earth-line stud ', wire 15, spring
¢', division-wheel G’, spring ¢, and wire 14, to
the positive-pole of the battery. - The springs
‘¢ ¢'"* are in metallic contact with the division-
wheel. ' A pesitive current passes from the pole
P/, throtugh the wire 14, spring ¢, division-
wheel G/, spring ¢/, wire 10 and stud ¢’ to the
main line; and back through the earth -line
‘springs ¢'’* ¢*, and wire 13, to thé negative
poléof the ba,ttery The duration of these cur-
rents depends upon the speed and diameter of

the division-wheel and upon the namber of di-

visions which, as previously stated, amounts

to twauty-exght, equal to the number.af.holes*

in the disk of the punching-instrament.

of the paper-cylinder produces fourteen posi-
tive and fourteen negative currents, which con-
trol the mechanism of the receiving-instru-
ment. This part of my invention is repre-
sented in Figs.5and 6. Itconsists, principally,
of a set of four intensity-coils, A”, and a vi-
brating horseshoe-magnet, B/, which controls
the motion of a clock - movement, C”, and
through it that of the type-wheel D, as will
be plesem;lv explained. The cores of the in-

tensity-coils are not connected, and the connee- -

‘tion of their helices with the main line is such

that their poles are reversed, bringing a north
pole opposite to a south, and vice versa. The
horseshoe-magnet is secured to a standard, E”,
which rises from the platform supporting the
entire mechanism, and it is so arranged that
it is allowed to vibrate between the poles of
the intensity-coils A” without being permitted,
however, to come in contact with them. If 1
2 3 4 represent the poles of the intensity-coils
and # p” the south and north pole of the.
horseshoe-magnet, and the current passing
through the c_oils is of such a nature that the
poles 1 and 2 are negative and the poles 3 and
4 positive, the poles n/ p’’ of the horseshoe-:
magnet will be attracted by the opposite poles,
4 and 2, and repulsed by the corresponding
poles, 1 aud 3, and if the current through the
coilsis reversed s0 as to make the poles 1 and -
2 positive and the poles 3 and 4 negative, the
poles #/' p' of the horseshoe-magnet will be
attracted by the poles 1 and 3 and repulsed
by the poles 4 and 2. Every change in the
natare of the current passing through the coils
A’ produces an oscillation of the horseshoe-
magnet, and since the change of the current
depeénds upon_the division- wheel G’ in the
transmitting - instroment, as previously de-
scribed, each revolution of said division-wheel »

' produces twenty-eight oscillations of the horse-

shoe magnet. ,
From the horseshoe magneb extends a hori-
zontal arm, a2, the forked end of which strad-

dles an ebcapement -wheel, %, with fourteen - '

teeth. ~One prong of the fork. a2 is longer than
the other, and said fork is so adjusted in rela-

tion to the escapement-wheel that for each os-
cillation of the. horseshoe-magnet the escape-
ment-wheel is allowed to revolve half a tooth,

and consequently twenty-eight oscillations ot'
the magnet are required to produce a.com-

plete revolution of the escapement-wheel. Said

escapement-wheel is' mounted on a sleeve, ¢
which turns loosely on the shaft Jf” of the type-
wheel D, being connected to it by ineans of
a hair- sprmg, d?, which extends from it to an:
arm, €%, which i lh rigidly attached to the shaft
Vi As the shaft rotates by the action of the

“¢elock-movemeént C" the spriig is wound up
and:the escapemenb wheel turns whenever the
fork ‘a* releases its teeth.

‘In order to prevent the Lair-syring bemg,.

'Wound up any more than necessary to impart.
:{. motion tothe escapement-wheel; and to allow
Each revolutlon of the. dwxsxon-wheeb aud;’;_

the type- Wheel to catch ap.if from some cause='-
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its motion shonld be retarded, a toothed wheel,
g% isemployed, which is mounted on a tubular
shaft, A% that has its bearing on a pin extend-
ing from the shaft f?, as shown in Fig. 6,

Secured to the outer énd of the tubnlar shaft
B is a pinion, %, which gears in a stationary
toothed rim or crown-wheel, /2, that.is firmly
secured to the frame of the' clock-movement
C”. As the shaft f? rotates, the pinion ¢ is
carried round on the toothed ring j%, and a re-
volving motion is imparted- to it and to the
wheel g%. The teeth of this wheel come in con-
tact with a stop, 4%, which projects from the
end of the sleeve ¢®. As long as the escape-
ment-wheel 5* is not permitted to revolve, the
shaft /2 rotates until one of the teeth of the
wheel ¢* strikes the stop %2, and by this ino-
tion the hair-spring is wound up sufficient to
impart motion to the escapement-wheel; As
soon as the fork a” releases the escapement-
wheel, the sleeve ¢ rotates and the stop &2 ad-
vances, thus allowing the wheel ¢? to make a
quarter-revolution. The resistance to be over-
come by the fork a? is only that of the hair
spring, which is very weak, and at the same
time the full power of the clock-movement is
exerted to torn the type-wheel shaft. The
teeth of the wheel ¢* are so adjusted that for
each motion of said wheel the type-wheel ad-
vances one type or space, and the number.of
types or characters being equal fo that of the
characters on the disk A of the punching-ma-
chine, it will be readily understood how, Ly
the mechanism above described, the motion of
the type-wheel is made to conform to the mo-
tion of the paper-cylinder, the motion of said
type-wheel being governed by the division-
wheel G’ and the oscillations of the horseshoe-
wagnet B”. The type-wheel D" revolves un-
der a block, F*, which is secureéd between two
arms, G? extending from a horizontal shaft,
H?, which has its bearings in two standards,
1%, rising from the platform which supports the
receiving mechanism. o : :

In front of the printing-block F? are small
rollers i?, which serve to convey the paper, and
* after the paper has been printed it nasses off
to a take-up-roller, m? on which it is wound,
together with a secondary strip, as. shown in
Fig. 7. 'The course of these two strips is shown
in red lines in said figure, the main strip be-
ing passed in from above and the sccondary
strip from below.

A small roller, #%, provided with a series of
five points, is mounted on the end of a spring,

0%, and pressed against the surface of the pa--

per on the take-up roller, and, as this roller re-

volves, the points of the roller #* pierce the-

tivo strips of paper and cause them to adhere
together, so that the message printed on the
first strip is covered by the secondary strip,
and cannot be read until the two strips are
separated. - ) ’

-To prevent the stripsof paper becomin g sep-
arated when they are taken off, I connect the
ends by a small quantity of paste. When this

is done the strips can be taken off from the
roller endwise in the form of a ring.

The take-up roller m? is mounted on a shaft,
P which carries a dram, ¢?,. from which a
weight issuspended to impart*o said roller the
requisite rotary. motion, This motion is regn-
lated by an escapement-wheel, J?, which is
mounted on the shaft p? and which isprovided
with teeth of such a piteh that the paper is fed
along the requisite distance after every letter
is printed on it. A forked arm, »%, which ex-
tends from the armatare s of an eleetro-mag-
net, K% engages with' the teeth of the wheel
J% and arrests the same until the armature of
the electre-magnet is attracted. In that case
one prong of the fork relieves the tooth with
which it had been in contact, and said wheei
revolves half a tooth, and when the armature
is drawn back again the wheel J2is set free to
revolve half a tooth. If the armature of the
electro-magnet K*is not attracted, the teeth of
the wheel J% press on a dog, #, which is piv-
oted to ove of the standards I%, as shown in
Fig. T of the drawings, and the back of this
dog acts on an arm, u%, which extends from the
shaft H? and is subjected to the action of a
spring, v%. This spring has a tendencey to draw
the printing-bloek down on the surface of the
types; butits powerisovercome by the action
of the dog ¢ which raisesthearm«?and throws
the printing-block off from the type-wheel, The
type-wheel is thus allowed to. revolve freely
until that letter which is to be printed arrives
under the printing-block., " At that moment
the type-wheel stopsa short time, the armature
stof the electro-magnet K?is attracted, and the
wheel J? advances halt » tooth. By this mo-

‘tion the dog #* is released suddenly, and the

spring v* acting on the arm «?, canses the print-
ing - block to come down with considerable
force.

Inorder tohold the type-wheel in the correct
‘positionwhile the printing-block descends, and
to prevent the same from tnrning one way or

- the other during the printing operation, a wheel,

10%, is monuted on the shaft 72 of the type-wheel,
This wheel is provided with triangualar teeth, -
as shown in Tig. 9, and an arm, 4% by drop-
ping between said teeth retains the same, to-
gether with the type-wheel, in the desired po-
sition. The arm y?is'secured to a rock-shaft,
2% which has its bearings on ‘the pointed ends
of serews a® secured in the frame 1%, and a dog,
% extending from said shaft engages with the
cogs of the escapement-wheel J% being held in
contact therewith by a spring, ¢%, as clearly
shown'in Fig. 7 ofthe drawings. By the action
of the weight d* the wheel J2 has a tendency
to revolve in the direction of the arrow marked
on it in said figure; but it is prevented doing
s0-by the fork #% and when the wheel is held
by the fork the dog §° rests against one of the
teeth of said wheel, and the arm 22 is clear of
the teeth of the wheel «?; Lub as scon as the
fork +° releases the wheel J2 the dog b? is foreed
back in the direction of the arrow marked near




it in Fig. 7,and the point of thearm y?is thrown

in gear with the wheel #? causing the same,.

together with the
desired position.
The motion of the fork 7%, and of the printing
apparatus whicl’is controlied by the electro-
maguet K?, iseffected in the following manner:
- One end of tlie helix of said electro-magnet
connects Wy a wire, 16, with one— say, the posi-
tive—pole P? of -a local battery, and its other
end connects by a wire, 17, with the pivot @,
on which the horseshee-magnet B oscillates,
and another wire, 18, extends from thenegative
_pole N? of the local battery to the standard B/,
which forms the bearings for the pivot 3.
Said pivot is insulated by lining the sockets in
which it is stepped with ivory or other suita-

type-wheel, to stop in the

- ble non-conductor, and the metallic connection -
between it and the frame is effected whenever.

the horseshoe-maguet touches one of thescrews
¢® which limit its oscillations, these screws be-
ing inserted into an arm, f3, extending from
the frame Ii”, as clearly shown in Fig. 6, ..
By following the wires 16,17, and 18 it will
be seen that the circuit through the helix of
the electro-magnet K2 is ¢losed whenever the
horseshoe-magnet comes in contact with one of

the screws ¢°, and as. this magnet oscillates

continually by the action of thealternate posi-
tive and negative currents passing from the

transmitting-instraments through the helices:

of the electro-magnets A’/ the circuit through
the helix of the electro-magnet K2 is continu-
ally closed and opened.” The oscillations of
the horseshoe-magnet, however, are so rapid
that the electro-magnet K2 has no time to at-
tract its armature % which is retained by an

adjustable -spring, ¢°. The type-wheel D

therefore continues to revolve from one type
to the other for every oscillation of the horse-
shoe-magnet, and it is not arrested until the
spring ¥ of the transmitting-instrument comes
in contact with the paper-cylinder B/, At that
mowment the cirenit through the helix of the
electro-magnet ¥/ is closed «nd its armature is
attracted, causing the pawl &’ to catch in the
feeth of the cog-wheel #, and toarrest momen-
tarily the revolving motion of the .division-
wheel G’/. The current, be it negative or posi-
tive, transmitted at that moment through the
main line to the receiving-instroment con-
- tinues for a little longer than ordinarily, and
‘the horseshoe-magnet remains in contwet with
one of the serew ¢’ long enough to allow the
electro-magnet K2 to overcome the force of the

spring¢? and to attract thearmature 8% When .

this takes place the fork 72 releases the wheel
J?, and the printing mechanism- is caused to
operate. At the same time the motion of the

type-wheel is arrested by the action of the fork .|

@’ on the escapement-wheel 1* long enough to
-allow time for the printing. _

~ The types %* are made of a series of sharp
points, asshown in Fig. 10, so that they readily
_perforate -the paper wkich'is thrust.against

them by the.action of the ‘printing-block F2

Said types are either made out of separate
pieces of steel 4nd secured to the rinrof the
type-wheel by solder or other snitable means,
or the type-wheel maybe made entirely out of
steel.and the types produced by engraving.
The connection between the helices of the

-electro-magnets A’ and the transmitting-in-
| sttument is effected by wires 19 and 20, the

wire 19 being made to connect through the
switch. 8% with the main line, and the wire 20
throngh the stud L2 with the earth-line. _
The transmitting-instrument represents the
operator; but by a slight change in the con-
struction the receiving-instrument can be so
arranged that it will record a message - trans-

‘mitted by the action of the hand of an oper-

ator on a key or other saitable mechanism.

I claim as new and desire to secure by Let-
ters Patent— o o

1. The alphabet-disk A, in combination with
the revolving traversing paper-cylinder Dand
punch F, construeted and operating substan-
tially as and for'the purpose described.

2. Soarranging the perforations in the pa-
per that each of them, by its peculiar position
1n relation to the perforation representing the

starting-point of the message, and to the pre-

ceding and succeeding perforations, which po-
sition is governed by the revolving and trav-
ersing motion of the paper-cylinder or by any
other egnivalent means, represents a specific

letter or sign, substantially as and for the pur-

poses.set forth. :

3. The combination of the serew-spindle ¢/
and spring C, with the revolving metallic ¢yl-
inder B’ and perforated paper containing the
message to be transmitted, substantially as
and for the purpose specified. - '

4. The electro-magnet F/ and stop-pawl ¥/,
in combination with the cylinder B/, carrying
the perforated paper, and with' the spring 7,
constructed and operating substantially as and
for the purpose set forth. = ' :

-8, The division-wheel G/, constructed as de-
scribed, in combination with springs ¢ ¢* ¢/ ¢'*
4" ¢''*, paper-cylinder B, electro-magnets A%,
and horseshoe-magnet B*, constructed and op-
erating substantially as and for the purpose
specified. .

6. The combination of the electro.magnets

A’ and horseshoe-magnet BY with the clock-

movement: of the receiving-instrnment, con-
structed and operating substantiaily as and. -

’

_for the purposes heréin specified.

7. The forked arm a? and escapemept-wheel
%, in combination with the oscillating horse-
shoe-magnet B”, .type-wheel D*, and clock:
movement C/, constructed and operating sub-
stantially as and for the purpose set forth.

- 8. The sleeve ¢? carrying the escapement-
wheel »* and hair-spring @, in combination
with type-wheel shaft 2, wheel ¢, pinion &,
crown-wheel 5%, and’ .o'seil‘latirig fork -a?, con-
stracted and operating subStantially as and
for the purpose deseribed. . . | - .

9. The method substantially as herein ‘de- . -
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seribed of regulating the motion of the type-
‘wheel by means of a clock-work and of an es-
capement-wheel, to which motion is imparted
by a hair-spring, substantially as set forth.

10. The combination of the sharp-pointed
types with the type-wheel I} and with the
printing mechanism, constructed and operat-
ing substantially as and for the purpose set
forth.

11. The escapement - wheel J% and electro-
magnet K’ in combination with the dog #,
arm v? spring ¢, and printing-block F?, con-
structed and operating substantially as and
for the purpose set forth. :

12, Thecombination of the oscillating horse-
shoe-magnet B”, électro-magnet K2, escape-
ment-wheel J? type-wheel D”, and printing-
block F?, constructed and operating substan-
tially as and for the purpose deseribed.

13. Covering up the strip of paper contain-
ing the .message immediately after printing

the same, substantially as and for the purpoto
specified. .

14, The roller #? carrying a sories of points
and applied in combination with the take-up
roller i, substantially as and for the purpose
described, : -

15. The oscillating shaft ¢%, carrying the dog
® and arm 37 in combinaiion with the wheel
w* escapement-wheel J2, and type-wheel D,
constructed and operating substantially as
and for the purpose set forth.

16. The stop-paw! ¥/, electro-maguet I, and

- perforated strip of paper containing the mes.

sage,in combination with the oscillating horse-
shoe-magnet B’ electro-magnet K2, and print-
ing mechanism, constructed and operating sub-
stantially as and for the purpose specified.
. - ROBERT BOYLE.

Witnesses: :
- M. M. LivINGSTON,-

C. L. TorLIFF.




