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Lo all whom it may concern:

city, county, and State of New York, have in-
vented certain newand useful Improvements
In Autographic Telegraphs; and I do hereby
declare that the following is a full, clear, and

|

~ | the use and operation of theinvention a trans-
~Be it known that I, JoEN O’NEIL, of the | mitting and receiving instrument is neces-

sartly employed.

- In myinvention the instruments employed
for recelving and transmitting comprise
mechanism by which each instrument may

exact description of the same, reference being | be used indifferently for transmitting or re-
- had to the accompanying drawings, making

a part of this specification, in which—

Figure 1, is a plan view. Fig. 2 is a dia-

grammatic view of the circuits; Fig. 3, a side
view of an autographiec telegraph apparatus,
made according to my invention. Fig. 4 is
an end view of the same as seen from the left
hand of Figs. 1, 2, and 3, as indicated by the
arrow contiguous to said line w, w. Fig. 5 is
a vertical, transverse sectional view taken in

the line w, w, of Figs.1 and 3, as seen in the |

direction indieated by the arrow in said Figs.
1l and 3. Fig. 6, is a like view taken in the
line, &, &, of Figs.1 and 3. Fig. 7is a like

- view taken in the line, ¥, ¥, of Figs. 1 and 3,
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and as seen iu a direction the reverse of Figs.
o and 6, as indicated by the arrow contignous
to sald line, v, 7. Fig. 8 is a detail view of

certain parts.

This invention relates to that elass of elec-
tric telegraphic apparatuses with which a
rmessage written at one end of a.telegraphic
line or cireuit is reproduced in fac simile at
the opposite end of such line or circuit.
~ In the operation of my said invention the
message to be transmitted is written or other-
wise provided in non-conducting ink or other
sabstance upon a conducting transmitting
sheet in such manner that theinterruption of
the electric current through said sheet by
the non-conducting characters thereon mays,
through suitable agencies, produce corre-
sponding characters upon a receiving sheet
provided at the opposite end of the tele-
graphic line. _ |

T'he objectof my invention is to provide an
autographie telegraph system operating upon
the principle just indicated in which sim-

‘plicity of structure, ease of operation, accu-

racy in the reproduction of the message sent,
and general convenience in use and applica-
tion are combined, and this I accomplish by
the means and combinations of parts herein-
after described and shown,

It is, of course, to be understood, that in I

|

!

ceiving, as occasion may require. The two
instruments at the opposite ends of the line
are identical or substantially so in their
structure. They are indicated at A** in the
diagram. The deseription of one of said in-
struments of course, suffices also for that of
the other.

Referring now to the drawings, A is a feed
secrew, see Fig. 3, supported in suitable bear-
ings and capable of rotation in either direc-
tion. Atone end of this feed screw is an elec-
tric motor BB, of any suitable construction,
capable, by appropriate changes in the elec-
tric current, of rotation in opposite directions
to afford the like reversible motion to the feed
screw, A. The bearings of the latter are of
stuch a character as to allow its rotation with-

~out any longitudinal movement of the screw

itself. T'hus the one end, a, of said serew be-
ing coupled to or continuous with the axial
shaft, b, of the motor, B, the serew, A, in such
case, is, of course, placed in the axial line of
the motor shatt, b, but any appropriate means

55

60
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of connecting the motor to the said screw

which will transmit the reversible movements
of the motor to the screw, may be employed

as within the secope of my invention, and,

when desired, additional bearings may be
provided to sapport the screw and maintain
it in due place and position. Topreventend-
movement to the screw and to readily take up
any looseness of the said screwin its bearings,
it is preferred that the bearing at the end op-

t posite that at which the serew connects with,

the motor shail comprise the eonical point, o’,
of an adjustable set screw, ¢, working through
a fixed nut in the frame of the apparatus and
the conical point, ', of which fits into a
socket of corresponding shape in the con-
tiguous end of the screw.

At each side of the screw, A, and parallel
therewith, isa feed roll, C—see Fig. 1—which

90

935

10O

is supported 1n suitable bearing at its ends.
In the operation of the apparatus, each of -

these feed rolls rotates in one direction, and
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the rotatory movementof eachisintermittent | low within said stem constituting an ink res-

during the act of transmitting a message, as
hereinafter fully explained. |
Parallel with each feed-roll, C, is one or
more clamping rolls, D. As shown in the
drawings—see Fig. 1—twosuch clamping rolls
are provided in connection with each feed-
roll, and ordinarily this is to be preferred.
Each clamping roll, or pair of such rolls, is
movable to and from its adjacent feed-roll C.
To provide forthisthe ends of thesaid clamp-
ing rolls are iournaled in bearings, a’’, in the
outer ends of radial arms, b’/, which project
from a rock-shaft, A’, which is itself pivoted
or journaled in suitable fixed bearings at its
ends. Other equivalent pivotal connection
for the arms, '/, may be employed when pre-
ferred. The office of these clamping rolls is
to press the sheet material which, as herein-
after explained, passes upon and over the
feed-rolls, more snugly and smoothly thereon.
The clamping rolls are enabled to do this by
reason of their gravity which when necessary
may be reinforced or substituted, by the ac-
tion of springs suitably arranged to press
the said clamping rolls each upon or toward
its adjacent feeding roll, or by placing ad-
ditional weights upon the arms 6"/, by which
said c¢lamping rolls are carried. 'T'his nut
is provided in a saddle, L,  the serew pass-

“ing through said nut so that the rotation
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of the secrew, A, in the one direction or an-
other, as hereinbefore explained, moves the
saddleand the partscarried therebylongitudi-
nally in one direction or the other according
to the direction of rotation of the screw.
Upon the screw, A, is a traveling nut which
meshes with the thread or threads of the said
serew, so that when the screw is turned iIn
one direction the nut will move longitudi-
nally thereon in one direction with a corre-
sponding reversal of its movement when the
rotary motion of the secrew is reversed. This
saddle, B, carries an electro-magnet, I, the
osition of which is shown in dotted outline
in Fig. 3, and which is more fully and in de-
tail shown in Fig. 6, also an armature, G,
which is in due relation to be actuated by
the electro-magnet whenever the current 1s
passed through the latter to set the same in
acllon.
of a spring of suitable metal, the tension of
which is such as to bring 1t away from the
electro-magnet whenever the latter ceases to
act by reason of a cessation of the current in
the coils thereof. The armature may, how-
ever, be of any suitable and preferred kind
provided with means for bringing it away
from the electro-magnet by cessation of the
current through its coils, when the electro-
magnet becomes inoperative as justset forth.
The outer or free end of this armature carries
a pen, H. This pen is intended, in practice,
to comprise a tubular stem pointed or conical
at its lower end, which latter is arranged to
rest upon the sheet material, II’,employed in

Preferably this armature, (x, consists

!

ervoir and the outlet from said hollow at the
lower end of said stem being of such size
and character as to supply the ink in due
quantity in the automatie writing of the mes-
sage received, upon the sheet material, I,
placed and arranged to receive it. As the
hollow pen separately considered is a device
well known in various telegraphic instru-
ments in common use it requires no further
or specific description here. Any suitable
pen may, moreover, be used in such connec-
tion, without departing from my invention.

Extending from the saddle, K, in a direction
opposite to that of the first mentioned arma-
tare, 3, in other words, at the opposite side
of the instrument is an arm, I, in the outer
end of which is a suitable stylus or tracer,J.
This arm, I, is of vuleanite orotherinsulating
material to secure the insulation of the stylus,
J, from the pen, H. The stylus, J, has its
lower end in such relation with the feed roll,
C, adjacent thereto,that it rests upon thesur-
face of the sheet material, H'—see Fig, 6—
which as hereinafter more fully explained is
carried by said feed roll and which has upon
it, in suitable ink, the writing, characters, or
oraphic matter of the message to be trans-
mitted. It will beobserved from the foregoing
that the stylusrelates to the transmiting, and
the pen to the receiving functions of the ap-
paratus.

Placed parallel with the screw, A, with its
ends supported in suitable guides, ¢,1s a slid-
ing bar, K. This bar has at one end a pro-
jecting stud or arm d. At the other end it
has a like projecting stud or arm, /, and also
a wedge-shaped projection or inclined plane,

It also has upon it adjustable stops, ¢’ ¢’.
The arch, ¢’’, of the saddle, K, is arranged to
strike one of the stops, ¢’, as the saddle ap-
proaches the limit of its movement in one
direction, and the other of said stops as it
approaches the limit of 1ts said movement in
the opposite direction. 1'his, of course, trans-
mits a longitudinal movement to the bar, K,
as the saddle nears and reaches the limit of
its movement in each direction. The reverse
motions of the saddle, that 1s to say, its move-
ment alternately in opposite directions upon
the screw, A, are provided by changing the
currents which actuate the motor to reverse
the same simultaneously with the limit of the
movements in each direction of the saddle
upon the screw.

As before remarked, two apparatuses, du-
plicates of each other, and one placed at each
end of the line over which a message is to be
transmitted are employed in the application
of myinvention to use. Thisarrangement of
duplicate apparatuses is represented in Iig.
2. Iuarther, each of said apparatuses has its
own separate battery, and the one or the
other battery is thrown into operation ac-
cording as the motor and its dependent screw,
a, are to be turned in the one direction or the

the receiving part of the instrument; the hol- | other. Therefore, in the use and operation of

li:
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the invention, the two batteries are thrown | sequently in contact with any sheet material

alternately into operation, so that when the
current on the main line is from one battery,
the motor, and consequently the screw, A,

will rotate in one direction, and when from

the other battery, the said motion of said
parts will be reversed. If therefore,the main
line is changed from one battery to the other,
a corresponding change from the one current
to the other is secured, with a consequent
change or reversal in the rotatory motion of
the motor and of the screw, A. To provide
for this change from the one battery to the
other, the main line is looped or extended to
two separate circuit closing and breaking de-
vices ¢ and A, one at each end of the screw,
A, as shown, for example, in Fig. 3. Each
loop of the said main line wire is, of course,

jacent circuit closing devices. The said de-
vices as shown in the drawings each com-
prises a movable block, ¢, preferably pivoted
at one end, and a contact piece or part, ¢’/
which may be stationary. The line wire be-
ing connected with the said two parts of the

circuit closer, the circuit is of course closed !

for the transmission of the current, when a
contact block,g’,is brought in contact with its
adjacent contact piece, ¢’’, and broken when
said parts are separated. When the saddle
and the parts carried thereby have so nearly
reached thelimitof movementinonedirection
that the arch of the saddle strikes thestop, ¢’,
ahead of it, the bar, I, is moved in the same
direction with the saddle, thereby bringing
its stud, d, or, ¢, as the case may be, under or
behind the movable contact block, ¢’, in front
of 1t, against the corresponding contact piece
g’’, thereby closing the cirecuit through that
loop of the main line or ¢ircuit wire. Simul-
taneously with this the other stud or arm,
d, or e, as the case may be, is brought away
from the movable eontact block, ¢’, at the
other end of the screw, A, thereby breaking
or opening the circuit through that loop of

the said line or wire connected with said last

mentioned contact block, &e. As a result of
this, the current from the battery which has
produced the operation of the motor and its
connected devices in one direction is shut off
from the main line, and that from the other
battery is turned on, and is thus caused to
reverse the direction of motion of the motor,
and, of course, the direction of motion of
those parts which secure their movement
from the said motor. . .

It will be seen that the saddle, E, with the
parts carried thereby,reverses the movement
of the motor and 1its connected or dependent

‘devices, by changing from the current of the

one battery to that of the other at the termi-
nation of each of its movements in either di-
The stylus, J, and the pen, H, are
moving together and are both carried to and
fro alternately in opposite directions, each
moving parallel with the feed roll, C, and

1

roll to which said wheel is attached.

placed upon, or carried by, said feed roll. Of

course, if the feed-roll were stationary at all

times, the track of the stylus, or of the pen,
as the case may be, would be always on the

¢

same place nupon thesheet material, and what-

ever was marked or traced on the latter in
one traverse of the pen or stylus, as the case
might be, would be covered or confused- by
whatever was traced or marked by a subse-
quent passage. It is therefore necessary to
glve an intermittent rotatory movement to
the feed rolls to present a new surface to the

75

30

stylus and the pen respectively, prior to each

successive rectilinear movement thereof, in
other words, prior to the transmission from
one end of the main line, and reception at the

“other, of a succeeeding line of an autographie
divided to connect with the parts of the ad- |

message. L'o provide for this, each feed roll
has at one end a ratchet wheel, m, more fully

‘shown in Figs. 1 and 7, adjacent to which,
pivoted as at, ¢, to a suitable fixed support
The two swinging

IS a swinging bar, M.
bars, M, are connected by a transverse rod
or bar, N, which is slotted as at f/, as shown
more fully in Fig. 7, to permit the adjacent
part of the sliding bar, K, to be passed
through 1t with the opposing inclined planes,

7, f, bearing against the ends of the slot as

agalnst opposing stops, so that when the

(O

bar, K, slides in one direction or the other it

will communicate a transverse movement to
the bar, N, in other words, a movement at
right angles to that of the bar, K. TUpon each
of the pivoted bars, M, is placed a spring
pawl, 7, at that end of the bar, M, opposite
that which carries the pawl, s, though the two
pawls, r, and, s, of each of said swinging bars
are placed at opposite arms of said bar, so
as to act alternately upon the contiguous
ratchet wheel, m, of the adjacent feed roll, C,
according as the one or the other arm of the
swinging bar is swung inward to transmit
movement to thesaid roll. When the sliding
bar, I, is moved in the one direction or the
other to change the motor, &e., from the ac-
tion of the one current to the other, as here-
inbefore explained, the practically simulta-
neous movement transmitted from said slid-
ing bar through the inclined planes to the
bar, N, and swinging bars, M, and thereon to
the pawls r and s, of the said swinging bars,
causes the one or the other of said pawls on
each swinging bar Lo partially turn or rotate
the ratchet wheel, and consequently the feed
T'his
fractional rotatory movement of the feed roll
18, of course, predetermined to afford a corre-
sponding movement to the sheet material car-
ried by or upon said roll. The object of this

(CO

o5

I10

115

120

125

is, of course, to present a new line of travel

upon said material to the stylus, or to the
pen, as the case may be, of transmitting and
recolving the autographic message as here-
inafter more fully explained. The jast de-
scribed feed movements of the feed rolls of

pressurerollers, D, adjacent thereto, and con- 1{ coursealternate with the traveling movement,

130
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hereinbefore described, of the stylus and pen |

parallel with the respective feed rolls and
upon or in relation with the sheet material
placed upon or carried by said rolls.

It is to be understood that the changes in
the direction of the current, as hereinbefore
set forth, relate, not to a reversal of a single
current from one and the same battery, but
to the ehanging from the positive current of
a battery at one end of the line to the posi-
tive eurrent of another battery placed at the
opposite end of the line and vice versa, the
positive current from the one battery being
in the direction opposite to that of the other,
the motor and the mechanism dependent
thereon for movement being switched alter-
nately from the current of the one battery
to that of the other, in other words, from
one to the other of two alternative currents
passing in opposite directions to operate the
motor alternately in correspondingly oppo-
site directions through one and the same
line wire.

It will be observed that there are two dis-
tinct operations Lo be performed by the trans-
mission of currents over the main line, R.
One of them is the simultaneous and synchro-
nous motion or activity of the two instru-
ments at the opposite ends of said main line,
in order that the same conditions, in certain
essential respects, which inhere in the trans-
mission of the message may also inherein the
receiving thereof. T'o provide for this each
instrument is provided with two batteries, f*,
and, A, one say, f~, of which is negative and
the other, %, pousitive, the negative battery
of the one instrument operating in eonjune-
tion with the positive battery of the other and
vice versa.

1T'he circenits for insuring the synchronous
operation of the twoinstriments, one at each
end of the main line, R, are indicated in the
diagram Fig. 2. It will of course be under-
stood that this synehronous operation of the
instruments is dependent upon the synchro-
nous movementof the secrews, A, thereof, and
this movement of the serewsis in its turn de-

pendent upon the synchronous operation of |

the motors by which the said screws-of the re-
spective 1nstruments are operated as herein-
before explained. 1o open communication
between the two instruments, the operator, or
sender, at the one instrament, for example or
illustration, say, that indicated at the left
hand part of the diagram ig. 2, the attention
of the operator or receiver at the opposite in-
strument 18 signaled by the call bell orsignal
as above mentioned. Provided to the nega-
tive battery 2™ of each instrumentis a switeh
D’ arranged to, in the operation of the appa-
ratus, connect with a wire which connects in
its turn with the commutator of the adjacent
motorand also with the adjacent positive bat-
tery, f*. Itis to be kept in mind however,
thatthis switchis not intended toconnect the

two batteries ™ and A* of the same instrument |

|

]
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cuiting and prevent the operation of the ap-
paratus. The switeh, D’ of each instrument
s brought to connect with the positive bat-
tery thereof., If now we assume the circuit
from the positive battery f* of one instru-
ment, for example of the left hand to be un-
broken through the apparatus to the negative
battery of the other instrument, assumed to
start from and through the left hand instru-
ment, salid current will follow the electrical
connections in the direction indicated by the
solid arrows from the positive battery 7 of
the left hand instrument to the commutator
of the motor of the said instrument, thence
through the circuit making-and-breaking
devices, thence to and along the main line
wire, R, 1o the opposite or right hand instru-
ment, thence through the wire, 96, to the cir-
cult making and breaking devices of said in-
strument, thence through the wire 94 to the
commutator of the motor of the said instru-
ment and thence to the negative battery, h”,
of said instrument, thus, (the batteries being
of course suitably grounded or otherwise pro-
vided with means for the return current,)
completing the circuit and in so doing oper-
ating simultaneously and substantially syn-
chronously and in the same direction as the
tnotors of the two instruments. While this is
being done the circuit making-and-breaking
devices are of course in such position as to
provide conductivity to the current along the
conductors mentioned, and to destroy con-
nection between the condactors which con-
nect the positive battery, f*, of the righs
hand instrument with the negative battery,
f*, of the left hand instrument. When,
however, by the means set forth in another
partof this specification the continuity of the
one current 18 broken that of the other is
ostablished, and the current from the posi-
tive batteryof theright hand instrumentthen
passes in a direction the reverse of that of the
current first just herein set forth, and pass-
ing from the positive battery, %, thereof,
through the switeh, €/, follows the wire 77, to
the commutatorof the adjacent motor, thence
through the wire 94, to the wire, 93, to the ad-
jacent cireult making-and-breaking devices,
and thence to the main line wire, R, through
which 1t passes to the left hand instrament,
thencetothe wire, 92, through the circuit mak-
ing-and-breaking devices, thence through the
wires 89 and 91 to the commutator of the mo-
tor of the left hand instrament, and thence to
and through the switeh, C’, of said instrument
to the negative battery, /", thereof, thereby
completing thecireuit. Asthecurrent called
into play by the action of the circuit making-
and-breaking devices is in a direction the op-
posite of that of the other current deseribed
1t follows that 1t rovates the motors and con-
sequently the screw, A, of the two instra-
ments in opposite directions. In other words,
the mechanism being thrown alternately from
one to the other of the two currents which

inasmuch as this would result in short cir- ] are the opposites of each other, the operation
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of the motors and of the parts dependent upon ! termed a positive carrent as concerns the left

each motor, is alternately in opposite direc-
tions. As each current in its turn traverses
both instruments, it follows that the two mo-
tors run in the same directions and synchro-
nously or substantially so as just desecribed,
and that as a consequence the speed of the

screw, A, the saddle, E, and the parts carried
thereby and also the feed rolls of the one in--

strument eorrespond to the speed of the cor-
responding parts of the other, the reversals

of motion in the motors, and of the parts de- |

pendent upon each for motion being, of
course, correspondent, the purpose of which
is fully explained in another part of this
specification. |

T'he other of said two distinet operations to
be performed by currents over the main line
as aforesaid comprises the operation of the
stylusand of the pen in transmitting the mes-
sage from the instrument at one end of the
inain line and receiving it at the other. The
currents for these purposes are distinet from
those which relate to the first of the opera-
tlons just hereinbefore mentioned and are de-
rived from separate and distinet batteries
which are indicated by the reference letters,
0% and d? as shown in the aforesaid Fig. 2 of

the drawings, although the currents from

these batteries like those of the others pass
over the main line, R. Of these batteries, b7,
d* at each instrument one, say, b?, is nega-
tive and the other, d?, is positive. The nega-
tive battery, t% of the one instrument oper-
ates in connection-with the positive battery,
d?, of the other and vice versa. o

1o provide for the changing of the current
fromonebattery, f*, h* to the other at each in-
strument, there is provided adjacent to each
instrument in the wire, R, a switch, ¢, by
which the contacts and connections are so
changed as to conneet and disconnect tie wire,
R, with the one or the other battery as may be
required.

Referring now to the second of the opera-
tions just hereinbefore indicated, there are,
as hereinbefore explained, at each end of said

line the two additional batteries, b2, d?, one

55

negative and one positive, the positive battery
say, d? at one end of the main line connecting
through the two apparatuses and the main
line with the negative battery, b2 at the op-
posite end of the line, while, conversely, the
positive battery, d?, of the just last mentioned
battery end conneects in like manner with the
negative battery, 0% of the other. Thus the
carrent from the battery, b2 of theinstrument

~1ndicated at the left hand, is negative to

6o

the battery, d? of the instrument indicated
at the right hand of said figure, and may
be termed a negative current as concerns
the left hand instrument and a positive car-

~rent as concerns’the right hand instrument,

while the current from the latter instrament
being from its negative battery, b2 to the posi-
tive battery, d?, of the other, is a current of
opposite character, that is to say, it may be

other.

hand instrument, and a negative current as
concerns the right hand instrument. When
a message is to be transmitted from the one
end of the main line to the other, the positive
battery at the transmitting instrament is put
in connection therewith and consequently
with the main line. Simultaneous with this
the corresponding negative hattery of the ap-
paratus at the opposite end of the line is con-
nected or placed in circuit with said main line,
and the positive batteryat said opposite end
of the lineisdisconnected. Suitableswitches

are provided the placement of which provides

73

80

the requisite connections between other parts |

of thecircuitwires, This,of course,isrequired
to be done by the operator at said opposite
end of theline. To provide for this purpose,
as well as for that of adjusting the switches,
D’ for the starting of the instruments into
operation as hereinbefore explained, the here-
inbefore mentioned electrie call is provided,
the wires of which connect to each end of the
main line to enable the operator at the one
end of said line to signal the operator at the
As such call signals are well known,
no specific desceription of such an apparatus
i8 necessary here. | |
Assuming that a message is to be trans-
mitted from, say, the instrument shown at
the left hand of the drawing, Fig. 2, the
switeh, C’, of said instrament is placed to
connect with the adjacent positive battery,
d?, as shown in dotted outline in the figure
and the wire, d°, of the receiving instrument
18 detached at oue end in order that the cur-
rent shall not be diverted from the adjacent
magnet of said receiving instrument. The
operator at the receiving instrument also
places the switch, C’, thereof in connection
with the adjacent negative battery, 6. This
establishesacurrentfrom the positivebattery,
d? of the transmitting instrument through
the adjacent switch, C’, to the wire or con-
ductor, 21, thence to the metallic postor part,
n, which holds the metallic bearing, ¢, of the
screw, A, of the transmitting instrument,
thence through said serew toa wire, 6%, thence
through the wire, d?, to and through a metal-
lic arm, a% of the saddle to the stylus J car-

9‘3.
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ried by the said arm. From the stylus, under -

conditions hereinafter explained, it passes to
an adjacent pressure roll, I, from whieh,
through a suitable wire or conductor, 22, it
passes upon the main, line wire R. At the
opposite end of the latteris a branch wire or
conductor, 23, which connects with a press-
ure roll of the receiving instrament, thence
through the stylus, thenee through the helix
of the magnet carried by the saddle. From
this it passes to the screw, A, of said receiv-
ing instrament and thenee through the part,
n, thereof to the wire 24 to the adjacent
switch, ¢/, and negative battery b% and, the

batteries being duly grounded thus com-

pletes the circuit.
Of course in transmitting a message in the
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reverse direction, as from the right hand to | the contact of the stylus with the surface of

the left hand instrument as shown in the
drawings, the operation is simply reversed,
that which, in the one case is the transmit-
ting instrument becoming, in the other the
receiving instrument and viece versa. Ior
such transmission of a message in the oppo-
site direction, the switeh, C’, of the one sys-
tem of batteries, 3, b% is of course moved to
break the current thereof, and the corre-
sponding switch is placed to establish, in an
opposite direction, the current of the other
system, one or the other of said systems of
batteries being put in action according as the
message is to be transmitted in the one di-
rection or the other. It is of course to be
understood that the wire ¢ is always to be
attached or connected as hereinbefore ex-
plained in the instrument which is to be used
as a transmitter and detached to prevent
short ecircuiting the current from the magnet
in the instrument which is to be used as a
receliver.

In the wire, f?, or in due connection there-
with, is placed any suitable device or switch
by means of which the circuit through said
wire may be broken as hereinbefore ex-
plained when a current is passing through
the apparatus to operate the pen as herein
explained, the object of this being to pre-
vent short circuiting during such operation
of the pen. As such devices for breaking
the continuity, on occasions, of a circuit wire
are well known no special deseription of such
is necessary here.

The operation of the apparatus is as fol-
lows: Themessagetobetransmittedis written
or otherwise provided upon the surface of a
sheet of tin-foil orequivalent material—which
isa conductorof electricity. Thismaybedone

with any sunitable ink or liquid which, when |

dried or solidified upon the surface of the
sheet, is practically a non-conductor of elec-
tricity. Thesheet with the message or matter
to be transmitted being thus provided, is
placed upon that feed-roll which isadjacent to
the stylus, J, with its message-bearing face to-
ward and in contact with the said stylus and
with the adjacent pressure roller or rollers
bearing upon its said face. The positive cur-
rent,provided ashereinbeforeexplained being
turned onand the motor beingsetin motion by
the current of the batteries provided for that
purpose, as also hereinbefore explained, the
stylusiscarried longitudinally with the screw,
the feed-roll and the said pressure-roller. So
long as the conductivity between the point of
the stylus and the adjacent pressure roller is
intaet, by the connection established by the
contact of the stylus with the surface of the
tin-foil, and of the tin-foil with the pressure
roller, just so long will the current pass
unbroken through the main line to the 1n-
strument at the opposite end of said line,
the tin-foil, in such circumstance forming a
part of the cireuit and the current being un-
broken through both instruments; but when

the tin-foil is broken by the interposition of
an ink mark or stroke forming part of the
autographic message, in other words, by any
portion of the message provided as aforesaid
on the surface of said tin-foil, then the cur-
rent through the main line and the two in-
struments is correspondingly broken and re-
mains broken so long as the obstruction af-
forded by the insulatingink remains. ‘T'hus,
in the operation of theinvention, the current
in the transmittine instrument is automati-
cally broken and closed by the non-conduct-
ing characters constituting the message on
the tin-foil sheet. This current being thus
broken whenever the stylus passes over orin
contact with the non-conducting material of
the autographic message, it follows that the
armature of the receiving instrument is de-
pressed to bring the pen in contact with the
receiving sheet upon the adjacent roll, D, so
that whenever the styvlus crosses a character
or ink mark on the autographic message, the
pen makes a mark on the receiving sheet cor-
responding in time and location to that part
of the said message upon whichin the trans-
mitting instrumeunt the stylus rests; and as
the position of the receiving sheet in the re-
ceiving instrument corresponds to that of
the autographic message sheet in the trans-
mitting instrument, and the movements of
the two instruments are synchronous, it fol-
lows that the contacts of the stylus of the
transmitting instrument with the non-con-
ducting charaecters of the message result, 1n
the receiving instrument of correspondent
ink-marking contacts of the pen with the re-
ceiving sheet in said receiving instrument.
It is to be stated in this connection that the
modification of the current by which the elec-
tro-magnet is brought into action to depress
the armature and consequently the pen in
the receiving instrument when the current1s
broken as described, is secured by the use of

| a relay which, for receiving purposes,is pro-
I vided to each instrument.

As the construc-
tion aund operation of relays for causing an

| alectro-magnet to be brought into action when

a, current is broken and rendered inactive
when the current is restored, are well kuown
in the art of telegraphy, and familiar in said
art, specific deseription of such an apparatus
is deemed unnecessary here.

Such being the principle upon which the
apparatus works the modus operand: thereof
isin detail as follows: The tin-foil sheet bear-
ing the message in non-conducting characters
and placed upon the feed-roll as described, is
traversed by the point of the stylas as the
saddle moves longitudinally with the feed-
roll and its pressure roll or rolls. When the
point of the stylus rests in contact with the
conducting surface of the tin-foil, the current
flowsuninterruptedly; but, whenever the sty-
lus passes upon the ink—a non-conductor—
the circuit is interrupted and the current is
broken. In the transmission of a written
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message the current will thus be made and

broken many times during a single longi-

. tudinal movement along the feed roll of the
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stylus, each interruption of the current cor-
responding to the contact of the stylus with
the ink. While the operation just described
occurs at the transmitting instrament, the
pen in the receiving instrument is set into a
corresponding movement, or series of move-
ments, by the action of the electro-magnet
which, actuating the armature which carries
the pen brings the pen down upon a sheet of
any suitable material placed upon the adja-
cent feed roll, D, and inasmuch as the inter-
position of the relay causes the closing of
the current at the receiving instrument to co-
incide with the breaking of the current at
the transmitting instrument, it follows that
every breaking of the current in passing over
the non-conducting characters of the tin-foil
sheetof thetransmitting instrument resultsin
a closing of the current to bring the pen at the

receiving instrument to make a mark on the

receiving sheet corresponding to that which
causes the breaking of the currentin the first
instance. It is, of course, to be kept in mind
that the two instruments are maintained in
synchronous movement so that the pen trav-
erses lengthwise of the feed-roll which car-
ries the receiving sheet at the same speed and
to the same extent that the stylus traversesin
the transmitting apparatus, Asthestylusin

a single passage across on the ink line trav- |

erses the whole length of such line, but only
a minute fraction of the width of such line—

as such lines are ordinarily proportioned in

chirography, symbols, designs, &e.,—it fol-
lows that a considerable number of passages
to and fro of the stylus, each a little aside or
apart from 1ts immediate predecessor, are
necessary to transmit the whole of a message.
This is provided for by the means hereinbe-
fore described, whereby at the end of each
longitudinal movementof the saddle the feed-
roll is actuated to move a minute part of a

revolution, thereby feeding the sheet thereon |

to bring a fresh surface of the transmitting
sheet to the contact of the stylus in transmit.
ting, and a corresponding fresh surface to the
action of the pen in receiving, this movement
of the saddle being changed alternately from
one direction to the other immediately sue-
ceeding the feeding of the sheets, as just ex-
plained. Aseachinterruption of the current
at the transmitting instrument produces a
corresponding action in the electro-magnet of
the receiving instrument, thereby actuating
the armature of the latter to depress its pen to
make a mark upon the paper placed in jux-
taposition therewith, the length of this mark,
of course, corresponds to the length of time
during which the current through the stylus
at thetransmitting instrument is interrupted,
and this, in its turn, depends upon the width

of the non-conducting ink line traversed by |

thestylus. Asthestylus atthe transmitting

‘menft.

"AninlinleinleiSolenll "E—

ten or graphic matier on the transmitting
sheet in a definite path, it follows that there
is placed upon the receiving siheet a trans-
verse series of marks corresponding to the
parts of the message which have broken the
current at the transmitting instrument, as de-
seribed. Asa new lineofsuch marksis made
with each minute shifting of the transmitting
sheet, with reference to the path of the stylus,
and a like change in the position of the re-
ceiving sheet with reference to the pen is cor-

| respondingly made, it follows that a series of

dots is formed upon the receiving sheet, each
of which corresponds in position to that part
of some one of the characters on the trans-
mitting sheet which has broken the circuif,
the characters or lines on the transmitting
sheot being thus reproduced in dotted out-
line on the receiving sheet.

In order to render more certain the syn-
chronous movements of the two motors and
their dependent parts, I provide to each an
escapement so adjusted that the two will run
in equal time, and thereby, by giving to the
serew, A, in each instrument the same ratio
of motion as in the other insure that exacti-

| tude in the alternating movements in oppo-

site directions of the two screws which 1s es-

gential to the depositupon the receiving sheet,

of the lines of dots made by the pen of the
receiving instrument, in exact correspond-
ence to the linesof non-conducting ink on the
transmitting sheet of the transmitiing instra-
The said escapement for each instru-
ment is constructed and operates as follows:
The shaft, b, of the motor is extended to re-
ceive an escapement wheel, T, which is fast
on said shaft. A pallet, T, is arranged to
work in conjunction with this wheel, . The
pallet is operated froman arm, which extends
from the armature, p*, of an electro-magnet,
G’, said arm being connected with the stem
of the pallet by a rod, G". The arm of the

| armatnre is a conductor and is pressed back
against an adjustable conducting stud, H",

by a suitable spring. The current from a
separate local battery at each end of the main
line passesthroughsuitable conducting wires,
n3, nd, to and through the coils of the electro-
magnet when the arm, 7, rests against the
said stud. This puts the eleetro-magnet in
operation, the armature-is drawn away from
said stud and in its movements actuates the
pallet to let escape one tooth of the escape-
ment wheel to permit a corresponding move-
ment of the motor. As this breaks the cur-
rent the armatare is in turn released by the
electro-magnet,and being brought back to its
place by the spring, ¢*, affords another and

| reverse movement 10 the escapement wheel,

to be followed by another movement of the
armature when the current through the elec-
tro-magnet, G’, is re-established by the re-
newed contact of the arm with the stud. As
the escapement and its adjancts are dupli-
cated, one to each instrument at the end of

instrument passes across the lines of the writ- 1 the main line the current just mentioned of
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sald batteries insures a simultancous and | the combination of the following elements; to

synchronous movement of the two escape-
ments with a corresponding identity in the
speed and motionsof the motors. Dy adjust-
ing the stud, I/, the swing of the pallet and
the time afforded ateach moveinent or vibra-
tion thereof may be readily regulated, and
the escapement of the two motors—one at
each end of the line, as hereinbefore ex-
plained—Dbeing adjusted to work in equal
time, it follows that the synchronous opera-
tion of the motors and their dependent parts
on the two apparatuses is secured.

What I claim as my invention is—

1. In an autographic telegraph apparatus,
the combination of the following elements, to
wit:—a feed-roll for carrying a conducting
fransmitting sheet, means for giving to said
roll at intervals a feeding or fractionally
rotative movement, a screw revoluble in op-
posite directions and placed parallel or sub-
stantially so with said feed roll, a traveling
nut placed upon and operated from said
screw, a stylus carried by said nut, and an
electric motor revoluble in opposite diree-
tions to communicate a like motion to the
screw, substantially as and for the purpose
herein set forth. -

2. In an autographic telegraph apparatus,
the combination of the following elements, to
wit:—a feed-roll for carrying a couducting
transmitting sheet, means for giving to said
roll at intervals a feeding or fractionally
rotative movement, a screw revoluble in op-
posite directions and placed parallel or sub-
stantially so with said feed-roll, a traveling
nut placed upon aund operated from said
serew, & stylus carried by said nut, and an
electric motor placed with its axis of motion
In the axial line of said secrew and revoluble
In opposite directions, and means for coup-
ling the motor to the screw to trausmit the
movements of the one to the other in the
same axlal line, substantially as and for the
purposes herein set forth.

3. In an autographiec telegraph apparatus,
the combination of the following elements, to
wit:—a feed-roll for carrying a conducting
tramsmitting sheet, means for giving to said
roll at intervals a feeding intermittent or
fractionally rotative movement, a screw rev-
oluble in opposite directions and placed par-
allel or substantially so with said roll.a trav-
eling nut which meshes with the thread of
sald screw, a stylus carried by said nut, an
electric motor provided to operate the said
screw,duplicate batteries of opposite polarity
adapted for electric connection with the mo-
tor to operate the same,and means for shifi-
ing the electrical connection of the motor al-
ternately from one to the other of said bat-
teries to reverse the direction of the rotarv
motion of the motor and consequently that
of the screw and of the rectilinear movement
of the nut and stylus, substantially as and
for the purpose herein set forth.

wit:—a feed-roll for carrying a conducting
transmitting sheet, means for giving to said
roll at intervals a feeding intermittent or
fractionally rotative movement, a screw rev-
oluble in opposite directions and placed par-
allel or substantially so with sai roll, a trav-
eling nut which meshes with the thread of
sald screw, a stylus carried by said nut, an
clectric motor provided to operate the said
screw, duplicate batteries of opposite polarity
adapted for electric connection with the mo-
tor to operate the same, and mechanism
adapted to be operated by the nut at each
limit of its rectilinear movement to shift the
electrical connection of the motor alternately
from one to the other of said batteries to re-
verse the direction of the rotary motion of
the motor and the screwand of therectilinear
movements of the nut and stylus, substan-
tially as and for the purpose herein set forth.

0. In an autographic telegraph apparatus,
the combination of the following elements, to

wit:—a feed-roll for carrying a receiving

sheet, means for giving to said rolla feeding,
intermittent or fractionally rotative move-
ment, a screw revoluble in opposite direc-
tions, and placed parallel or substantially so
with sald feed-roll, a traveling nut which
meshes with the thread of said screw an ar-
mature carried by said nut, an electric motor
arranged to give motion to said screw, dupli-
cate batteries of opposite polarity adapted
for electrical connection with said motor to
operate the same, means forshifting the elec-
trical connection of the motor alternately
from one to the other of said batteries to re-
verse the direction of motion of said motor,
a pen carried by the armatuare, an electro-
magnet carried by the nut and adapted to
actuate the armature to brinyg the pen to the
receiving sheet,and a battery adapted to form
part of an electric circuit through said elec-
tro-maguet to operate the armature, substan-
tially as and for the purpose herein set forth.

6. In an aatographic telegraph apparatus,
the combination of the following elements, to
wit:—a feed-roll for carrying a receiving
sheet, means for giving to said roll a feeding,
intermittent or fractionally rotative move-
ment, a screw revoluble in opposite direc-
tions and placed parallel or substantially so
with said feed-roll, a traveling nut which
meshes with the thread of said screw, an ar-
mature carried by said nut, an electric motor
arranged to give motion to said serew, dupli-
cate batteries of opposite polarity adapted
for electrical connection with said motor to
operate the same, mechanism adapted to be
operated by the nat at each limit of its recti-
linear movement to shift the electrical con-
nection of the motor alternately from one to
the other of said batteries to reverse the di-
rection of motion of said motor, a pen carried
by the armature, an electro-magnet carried
by the nut and adapted to actuate the arma-

4. In an autographic telegraph apparatus | ture to bring the pen to the receiving sheet,
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and a battery adapted to form part of an elec- |

trie circuit. through said electro-magnet to
operate the armature, substantially as and
for the purpose herein set forth.

7. In an autographic telegraph apparatus,
the combination of the following elements, to
wit:—a feed-roll for carrying a conduecting
transmitting sheet, a feed-roll for carrying a
receiving sheet, means for giving to each of
said rolls a feeding intermittent or fraction-
ally rotative movement, a serew revolable in
opposite directions and placed parallel orsub-
stantially so with the feed rolls,atraveling nut
which meshes with the thread of the screw, a
stylus and a pen carried by said nut and
adapted to move over or upon, respectively,
the transmitting and receiving sheets, an
armature connecting the pen withthenut and
movable with respect to the latter, an electro-
magnet also carried by the said nut and

‘adapted to actuate the armature to bring the

pen to the receiving sheet, duplicate batter-
ies of opposite polarity adapted the one for
olectrical connection with the main line
through the stylus the other for like connec-
tion through the electro-magnet, and means
for making and breaking the connections of
said batteries with the stylus and electro-
magnet according as the instrument 1s re-
quired for use in transmitting or receiving,
substantially as and for the purpose herein
set forth. S

~ 8. In an autographic telegraph apparatus,
the combination of the following elements, to
wit:—a feed-roll for carrying a conducting
transmitting sheer, means for giving to said

roll at intervals a feeding or {ractionally ro-

tative movement, rollers placed parallel with

said feed-roll to retain the transmitting sheet |

smoothly nupon the same and arranged to

move in unison with sald rolls, a serew revo-

‘luble in opposite directions and placed par-
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allel or substantially so with said feed roll,
a traveling nut which meshes with the thread
of said screw, a stylus carried by said nut, an
electric motor provided to operate the said
screw, duplicate batteries of opposite polarity
capable of electric connection with the motor
to operate the same, and means for shifting
the electrical connection of the motor alter-
nately from one to the other of sald batteries
to reverse the direction of the rotary motion
of the motor and screw and of the rectilinear

‘movement of the nut and stylus, substan-

tially as and for the purpose herein set forth.
9. In an autographie telegraph apparatus,
the combination of the following elements, to
wit:—a feed-roll for carrying a conducting
transmitting sheet, means for giving to said
roll at intervals a feeding intermnittent or

fractionally rotative movement, swinging |

arms arranged at or near the ends of said roll,
and rollers journaled in said arms parallel
with said roll and arranged to hold the trans-
mitting sheet to said roll to move 1n unison
therewith, a screw revoluble in opposite di-

so with said roll,. a traveling nut which

meshes with the thread of said serew, a sty-
lus carried by said nut, an electric motor pro-
vided to operate the said serew, duplicate
batteries of opposite polarity capable of elec-
trie connection with the motor to operate the
same, and means for shifting the electrical
connection of the motor alternately from one

rection of the rotary motion of the motor and

| serew and of the rectilinear movement of the
nut and stylus, substantially as and for the

purpose herein set forth. |

10. Inan autographie telegraph apparatus,
the combination of the following elements, to
wit:—a feed-roll for earrying a conducting
transmitting sheet, means for giving to said
roll at intervals a feeding intermittent or frae-
tionally rotative movement, rollers placed par-
allel with said feed roll to. retain the trans-
mitting sheet smoothly upon the same and

| arranged to move in unison with said rolls,

a serew revoluble in opposite directions and
placed parallel or substantially so with said
roll, a traveling nut which meshes with the
thread of said screw, a stylus earried by said
nut, an electric motor provided to operate the
said serew, duplicate batteries of opposite po-
larity capable of electric connection with the
motor to operate the same, and mechanism
adapted to be operated by the nut at each
limit of its rectilinear movement to shift the
electrical connection of the motor alternately

from one to the other of said batteries 1o re-

verse the direction of the rotary motion of the
motor and the screw and of the rectilinear
movements of the nut and stylus, substan-
tially as and for the purpose herein set forth.

11, In an autographic telegraph apparatus,
the combination of the following elements, to
wit:—a feed-roll for carrying a conducting
transmitting sheet, means for giving to said
roll atintervals a feeding intermittentor frac-
tionally rotative movement, swinging arms
arranged at or near the ends of said roll,and
rollers journaled in said arms parallel with
said roll and arranged to hold the transmit-
ting sheet to said roll to move in unison there-
with, a screw revoluble in opposite direetions
and placed parallel or substantially so with
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said roll, a traveling nut which meshes with

the thread of said screw, a stylus carried by
said nut, an electric motor provided to oper-

ate the said screw, duplicate batteries of op-

posite polarity capable of electric connection
with the motor to operate the same, and
mechanism adapted to be operated by the nut
at each limit of its rectilinear movement to
shift the electrical connection of the motor
alternately from one to the other of sald bat-
teries to reverse the direction of the rotary
motion of the motor and the serew and of the
rectilinear movements of the nut and stylas,
substantially as and for the purpose herein
set forth. | | | |

12. In an autographie telegraph apparatus,

rections and placed parallel or substantially | the combination of the following elements, to
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wit:—a feed-roll for carrying a receiving
sheet, means for giving tosaid roll a feeding.
intermittent or fractionally rotative move-

ment, rollers placed parallel with said feed

roll to retain the transmitting sheet smoothly
upon the same, and arranged to move in
unison with said rolls, a serew revoluble in
opposite directions, and placed parallel or
substantially so with said feed roll, a travel-
ing nut which meshes with the thread of said
Screw, an armature carried by said nut, an
electric motor arranged to give motion tosaid
screw, duplicate batteries of opposite polarity
adapted for electrical connection with said
motor to operate the same, and means for
shifting the electrical connection of the motor
alternately from one to the other of said bat-
teries to reverse the direction of said motor,
a pen carried by said armature, an electro-
magnet carried by the nut and adapted to
actuate the armature to bring the pen to the
receiving sheet,and a battery adapted to form
part of an electriccircuit through said electro-
magnet, substantially as and for the purpose
herein set forth.

13. In an autographie telegraph apparatus,
the combination of the following elements, to
wit:—afeed-roll forcarrying areceiving sheeft,
meansior giving to said roll a feeding, inter-
mittent or fractionally rotative movement,
swinging arms arranged at or near the ends
of said roll,and rollers journaled in said arms
parallel with said roll and arranged to hold
the transmitting sheet to said roll to movein
unison therewith, a serew revoluble in Oppo-
site directions, and placed parallel or sub-
stantially so with said feed roll, a travelin o
nut which meshes with the thread of said
screw, an armature carried by said nut, an
electric motor arranged to give motion to said
screw, duplicate batteries of opposite polarity
adapted for electrical connection with said
motor to operate the same, and means for
shifting the electrical connection of the mo-
tor alternately from one to the other of said
batteries to reverse the direction of motion
of said motor, a pen carried by said armatn re,
an electro-magnet carried by the nut and
adapted to actuate the armature to bring the
pen to the receiving sheet, and a battery
adapted to form part of an electric cireuit
through said electro-magnet, substantially as
and for the purpose herein set, forth.

14. In an autographie telegraph apparatus,
the combination of the following elemen ts. to
wit: afeed roll forcarryinga receiving sheet,
means for giving to said roll a feeding, inter-
mittent or fractionally rotative movement,
rollers placed parallel with said feed roll to
retain the transmitting sheet smoothly pon
the same, and arranged to move in unison
with said rolls, a serew revoluble in opposite
directions and placed parallel or substantiall y
so with said feed roll, a traveling nut which
meshes with the thread of said screw, an ar-
mature carried by said nut, an electric motor
arranged to give motion to said screw, dupli-

520,300

cate batteries of opposite polarity adapted for
electrical connection with said motor to op-
erate the same, mechanism adapted to be op-
erated by the nut at each limit of its recti-
linear movement to shift the electrical con-
nection of the motor alternately from one to
the other of said batteries to reverse the di-
rection of motion of said motor, a pen earried
by sald armature, an electro-magnet carried
by the nut and adapted to actuate the arma-
Lture to bring the pen to the receiving sheet,
and a battery adapted to form part of an
electrie circuit through said electro-magnet,
substantially as and for the purpose herein
set forth.

15. In an autographictelegraph apparatus,
the combination of the following elements, to
wit: a feed-roll for carrying a transmitting
sheet of the character deseribed, a feed-roll
for carrying a receiving sheet, means for agiv-
ing to each of said rolls a feeding, intermit-
tentorfractionally rotative movement, swing-
Ing arms arranged at or near the ends of said
rolls, and rollers journaled in said arms par-
allel with said roll and arranged to hold the
transmitting sheet to said roll to move in uni-
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son therewith, a serew revoluble in opposite

directions and placed parallel or substan-
tially so with the feed rolls, a traveling nut
which meshes with the thread of the screw,
a stylus and a pen carried by said nut and
adapted to move over or upon, respectively,
the transmitting and receiving sheets, an ar-
mature connecting the pen with the nat and
movable with respect to the latter, an eleec-
tro-magunet also earried by the said nut and
adapted to, on oceasion, actuate the armature
to bring the pen to the receiving sheet, du-
plicate batteries of opposite polarity and
adapted, the one for electrical cennection
with the main line through the stylus, the
other for like connection through the electro-
magnet, and means for making and breaking
the connections of said batteries with the
stylus and electro-magnet, according as the
Instroment is required for use in transmit-
ting or receiving, substantially as and for the
purpose herein set forth.

16, In anautographic telegraph apparatus,
the combination of the following elements, to
wit: a feed-roll for carrying a transmitting
sheet of the character described, a feed-roll
for carrying a receiving sheet, means for giv-
ing to each of said rolls a feeding, interwmit-
tent or fractionally rotative movement, roli-
ers placed parallel with said feed roll to re-
taln the transmitting sheet smoothly upon the
same, and arranuged to move in unison with
sald rolls, a screw revoluble in opposite di-
rections and placed parallel or substantially
50 with the feed-rolls, a traveling nut which
meshes with the thread of the screw, a stylus
and a pen carried by said nut and adapted to
move over or upon, respectively, the trans-
mitting and receiving sheets, an armature
connecting the pen with the nutand movable
with respect to the latter, an electro-magnet
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also carried by the said nut and adapted to | source to and through the stylus, and to and

actuate the armature to bring the pen to the
receiving sheet, duplicate batteries of oppo-
site polarity and adapted, theone for electri-

cal connection with the main line through the

stylus, the other for like econnection through
the electro-magnet, and means for making
and breaking the connections of said batter-
ies with the stylus and electro-magunet, ac-
cording as the instronment is required for use
in transmitting or receiving, substantially as
and for the purpose herein set forth. |

17. In anautographie telegraph apparatus,

the ecombination of the feed screw, A, adapted

to rotate 1n opposite directions without lon-
oitudinal movement of its own, means for
affording such movement to said screw, feed
rolls, C, placed at opposite sides of said screw,
means for afiording a fractional and inter-
mittent rotative movement to said feed rolls,

-clamping rolls, D, placed parallel with the

feed rolls and movable with reference thereto,
the saddle K, constructed with a nut for the
passage and operation of the feed-screw to
give motion to'the saddle, the electro-magnet,
F, carried by the saddle, the armature, G, also
carried by said saddleand adapted to be actu-
ated from said electro-magnet, the pen, H,
carried by the free end of the armature, the

arm, 1, also carried by said saddle and ex-
-tended therefrom in a direction opposite that

of the armature, the conducting stylus, J, car-
ried by said arm and insulated from the pen,

‘a source or sources of electric energy and con-

nections for, on occasions, transmitting cur-
rents from such sourece to and through the sty-
lus, and to and through the electro-magnet to
actuate the pen, the whole arranged for use
and operation, substantially as and for the
purpose herein set forth.

18. In an autographic telegraph apparatus,
the combination of the feed screw, A,adapted
to rotate in opposite directions without lon-
gitndinal movement of itsown, an electric mo-
tor constructed and arranged to rotate alter-
nately in opposite directions, mechanism con-

necting the shaft of said motor with the said
feeding screw to transmit corresponding mo- ;

tion thereto, feed rolls, C, placed at oppo-
site sides of said scerew, means for affording
a fractional and intermittent rotative move-
ment to said feed rolls, clamping rolls, D,
placed parallel with the feed rolls and mov-
able with reference thereto, the saddle, K, con-
structed with a nut for the passage and oper-
ation of the feed screw to give motion to the
saddle, the electro-magnet, I, carried by the
saddle, the arinature, G, also carried by said
saddle and adapted to be actuated from said
eiectro-magnet, the pen, H, carried by the free
end of the armature, the arm, I, also carried
by said saddle and extended therefrom in a
direction opposite that of the armature, the
conducting stylus, J, carried by said arm and
insulated from the pen, a source or sources
of electric energy and connections for, on

|

through the electro-magnet to actuate the
pen, the whole arranged for use and opera-
tion, substantially as and for the purpose
herein set forth.

19. Inan autographic telegraph apparatus,
the combination of thefeed screw, A, adapted
to rotate in opposite directions without lon-
citndinal movement of its own, an electric
motor constructed and arranged to rotate al-
ternately in opposite directions and with ifs
shaft axially coincident with said screw, a
coupling connecting said shatt with said
screw, feed-rolls, C, placed at opposite sides
of said screw, means for affording a frac-
tional and intermittent rotative movement

to said feed rolls, clamping rolls, D, placed

parallel with the feed rolls and movable with
reference thereto, the saddle, K, constructed
with a nut for the passage and operation of
the feed-screw to give motion to the saddle,
batteries of opposite polarity for operating
the motor and mechanism for automatically
shifting the motor from the current of one
battery to that of the other to reverse the
motion of the latter as the saddle reaches
the limit of its movement in each direction
along the feed screw, the electro-magnet, F,
carried by the saddle, the armature, G, also

carried by sald saddle and adapted to be act-
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uated from said electro-magnet, the pen, H,

carried by the free end of the armature, the
arm, I, also carried by said saddle and ex-
tended therefrom in a direction opposite that
of the armature, the conducting stylus, J, car-
ried by said arm and insulated from the pen,
a source or sources of electric energy and con-
nections for, on occasion, transmitting cur-
rents from such source to and through the
stylus, and to and through the electro-magnet
to actuate the pen, the whole arranged for
use and operation, substantially as and for
the purpose herein set forth.

20. In an autographie telegraph apparatus,
the combination of the feed screw, A, adapted
to rotate alternately 1In opposite directions
without longitudinal movement of its own,
the feed rolls, C,and clamping rolls, D, placed
parallel with said screw, the saddle, E, con-
structed with a nut for the passage and op-
eration of the feed screw to give movement
to the saddle, the electro-magnet, I, carried
by the saddle, the armature, G, also carried
by the saddle and adapted to be actuated
from said electro-magnet, the pen, H, carried
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by the free end of the armature, the arm, I,

also carried by the saddle and extended there-

i from in a direction opposite thatof the arma-

ture, the conducting stylus, J, carried by said
arm and insulated from the pen, batteries of
opposite polarity to operate said motor, two
separatecircuit closing and breaking devices,
placed one at each end of the feeding screw, a
main line looped or extended to said two de-
vices, and mechanism for actuating said de-
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vices toopen theonecircuit and closetheother
occasion, transmitting currents from such l simultaneously with the limit of motion in
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either direction of the saddle and parts car- | movement in each direction along the serew,

ried thereby along the feeding serew, the
whole arranged for joint use aund operation,
substantially as herein set forth.

21. Inan autographiec telegraph apparatus,
thecombination of the feed screw, A, adapted
to rotate alternately in opposite directions
without longitudinal movement of its own,
the feed rolls, C, and elamping rolls, D, placed
parallel with said serew, the saddle, K, con-
structed with a nut for the passage and op-
eration of the feed screw to give movement
to the saddle, the electro-magnet, If, carried
by the saddle, the armature, G, also carried
by the saddle and adapted to be actuated
from said electro-magnet, the pen, I, carried
by the free end of the armature, the arm, I,
also carried by thesaddle and extended there-
from in a direction opposite that of the arma-
ture, the conducting stylus, J, carried by said
arm and insulated from the pen, batteries of
opposite polarity to operate said motor, two
separate circuit closing and breaking devices
placed one at each end of the feeding serew,
contact blocks, g/, placed at opposite ends of
the feeding serew, contact pieces, ¢’/, placed
to cooperate with sald contact blocks to open
and close the circuits to operate the motorin
the one direction and the other, a main line
looped or extended to said contact blocks and
contact pieces and devices actnatec from the
feeding screw to operate contact blocks as the
saddle and the parts carried thereby approach
or reach the limit of their movement in each
direction along the screw, the whole arranged
for joint use and operation, substantially as
herein set forth.

22. In an autographic telegraph apparatus,
the combination of the feed serew, A, adapted
to rotate alternately in opposite directions
without longitudinal movement of its own,
the feed rolls, C, and clampingrolls, D, placed
parallel with said screw, the saddle, I, con-
structed with a nut for the passage and op-
eration of the feed screw to give movement
to the saddle, the electro-magnet, I, carried
by the saddle, the armature, G, also carried
by the saddle and adapted to be actuated
from said electro-magnet, the pen, H, carried
by the free end of the armature, the arm I,
also carried by the saddleand extended there-
from in a direction opposite that of the arma-
ture, the conducting stylus, J, carried by said
arm and insulated from the pen, batteries of
opposite polarity to operate said motor, two
separate circuit closing and breaking devices
placed one at each end of the feeding screw,
contact blocks, ¢g’, placed at opposite ends of
the feeding screw, contact pieces, ¢”/, placed
to cooperate with said contact blocks, the
sliding bar, R, having studs, d and e, and
adapted to alternately operate the contact
blocks by its longitudinal movement in oppo-
site directions and provided with stops, ¢, ar-
ranged to receive the impact of the arch of
the saddle as the latter with the parts carried
thereby approaches or reaches the limit of its

the whole arraneed for joint use and opera-
tion, substantially as herein set forth.

25. In an autographic telegraph apparatus,
the combination of a feeding serew, A, revo-
luble in opposite directions, means for thus
operating the said screw, feed rolls, C,adapted
to carry, respectively, a conducting transmit-
ting sheet and a receiving sheet and each pro-
vided with a ratchet wheel, m, the pivoted
swinging bars, M, earrying pawls, r, and s, at
their opposite ends, the slotted transverse
| bar, N, connecting said swinging bars, the
bar, R, extended through the slot of said bar,
N, and constructed with opposing ineclined
| planes, f, bearing against the ends of said
slot, a traveling nut placed upon and actu-
| ated by the feeding screw,a stylus carried by

sald nut and adapted to traverse the surface
| of the transmitting sheet, a pen also carried
by said nut and adapted to be brought into
contact with the receiving sheet while pass-
ing over the same, and mechanism for trans-
mitting motion from the feeding screw to the
bar, R, when the nut approaches the limit of
its movement in either direction upon said
screw, the whole arranged for joint use and
operation, substantially as herein set forth.

24. In an autographic telegraph apparatus,
the combination of a feeding serew, A, revo-
Iuble in opposite directions, an electric motor
constructed andarranged torotatealternately
in like opposite directions, means for trans-
mitting the motion of the said motor to the

I said serew duplicate batteries of opposite po-

larity, means for shifting the said motor from
| the current of one of said batteries to that of
the otherto aiternate the motion of the motor
in opposite directions, feed rolls, C, adapted
to carry respectively, a conducting transmit-
ting sheetand a receiving sheet and each pro-
vided with a ratchet wheel, m, the pivoted
swinging bars, M, carrying pawls, 7, and s, at
their opposite ends, the slotted transverse
bar, N, connecting said swinging bars, the
bar, R, extended through the slot of said bar,
N, and constructed with opposing inclined
planes, f, bearing against the ends of said
slot, a traveling nut placed upon and actu-
ated by the feeding screw, a stylus carried by
said nut and adapted to traverse the surface
of the transmitting sheet, a pen also carried

| by said nut and adapted to be brought into

contact with the receiving sheet while pass-
Ing over the same, and mechanism for trans-
mitting motion from the feeding scerew to the

l bar, R, when the nut approaches the limit of

1ts movement in either direction upon said
screw, the whole arranged for joint use and
operation, substantially as herein set forth.
25, In an autographic telegraph apparatus,
the combination of a feeding screw, A, revo-
luble in opposite directions, an electric mo-
tor constructed and arranged to rotate alter-
nately in like opposite directions, means for
transmitting the motion of the said motor to
the said serew duplicate batteries of opposite
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polarity, means for shifting the said motor | that of the other to reverse the motion of the

from the current of one of said batteries to
that of the other to alternate the motion of
the motor in opposite directions, feed rolls,
C,adapted to carry,respectively,a conducting
transmitting sheet and a receiving sheet and
each provided with a ratchet wheel, m, the piv-
oted swinging bars, M, carrying pawls, 7,and s,
at their opposite ends, the slotted transverse
bar, N, connecting said swinging bars, the bar,
R, extended throughtheslotofsaid bar, N,and
constructed with opposing inclined planes; 7,
bearing against the ends of said slot, a travel-
Ing nutplaced upon and actuated by the feed-

Ing screw, a stylus carried by said nut and |

adapted totraversethesurfaceof thetransmit-
ting sheet, a pen also carried by said nut and
adapted to be brought into contact with the
receiving sheet while passing over the same,
and mechanism for transmitting motion from
the feeding screw to the bar, R, when the nut
approachesthelimitof its movementin either
direction upon sald screw, separate circuit
closing and breaking devices placed at oppo-
site ends of the feeding screw, a main line
looped or extended to said circuit closing de-
vices, and mechanism for operating said de-
vices alternately from the traveling nut as
the latter reaches or approaches the limit in
either direction of its movement upon the
screw, substantially as herein set forth.

26. In anautographiec telegraph apparatus,
the ecombination of a feed roll for carrying a
conducting transmitting sheet, means for giv-
ing to said roll at intervals a feedingor frac-
tional rotative movement, a screw revoluble
in opposite directions and placed parallel or
substantially so with said feed roll, a travel-
ing nut placed upon and operative from said
screw, an electric motor revoluble in opposite
directions, means for transmitting such alter-
nating movements to the screw,a stylus car-
ried by said nut and an escapementarranged
in cooperative relation with the shaft of the
motor to synchronize the revolutions of the

latter, substantially as and for the purpose

herein set forth. . |

27. In an autographic telegraph apparatus,
the combination of a feed roll for carrying a
conducting transmitting sheet, means for giv-
ing to said roll at intervals a feeding or frac-

tional rotative movement, a screw revoluble

in opposite directions and placed parallel or
substantially so with said feed roll, a travel-
ing nut placed upon and operative from said
screw, a stylus carried by said nut, an elec-
tric motor revoluble in opposite directions to
operate the screw, duplicate batteries of op-
posite polarity, means for shifting the motor-

6o alternately from the current of oune battery to

.

motor and consequently of the screw, and an
escapement arranged in cooperative relation

with the motor to synchronize the revolutions

of thelatter, substantially as and for the pur-
pose herein set forth. |

28. In an autographie telegraph apparatus,
the combination of a feed roll for carrying a
conducting transmitting sheet, means for giv-
ing to said roll at intervals a feeding or frac-

tional rotative movement, a screw revoluble

in opposite directions and placed parallel or
substantially so with said feed roll, a travel-
ing nut placed upon and operative from said
serew, an electric motor revoluble in opposite
directions, means for transmitting such alter-
nating movements to the serew, a traveling
nut placed upon and actuated from said screw,
an escapement wheel, T, fast on the shaft ot
the motor, a pallet, T’, having a stem 27 and
arranged to cooperate with said wheel, an
electro-magnet, G’, an armature, 7, having a
conducting arm, 7%, a rod, G’/, to connect the
stem of the pallet with the arm of the arma-
ture, a conduncting stud, H’’, and a spring, ",
for throwing the armature from the electro-
magnet, the whole arranged for joint use and
operation, substantially as and for the pur-
pose herein set forth. |

29. Inan autographic telegraph apparatus,
the combination of a feed roll for carrying a
conducting transmitting sheet, means for giv-
ing to said roll at intervals a feeding or frac-
tional rotative movement, a serew revoluble
in opposite directions and placed parallel or
substantially so with said feed roll, a travel-
ing nut placed upon and operative from said
serew, a stylas carried by said nuf, an elec-
tric motor revoluble in opposite directions 1o
operate the screw, duplicate batteries of op-
posite polarity, means for shifting the motor
alternately from the eurrent of one battery to
that of the otherto reverse the motion of the
motor and consequently of the screw, an es-
capement wheel, T, fast on the shaft of the
motor, a pallet, TV, having a stem, p? and ar-

ranged to cooperate with said wheel, an elec-

tro-magnet, G’, an armature, 7, having a con-

duecting arm, r*,a rod, G”’,to connect the stem

of the pallet with the arm of the armature, a
condueting stud, H”’, and a spring, ¢, for
throwing the armature from the electro-mag-
net, the whole arranged for joint use and op-
eration, substantially as and for the purpose
herein set forth.

JOHN O’NEIL.

Witnesses:
JNO. C. MCQUHAL,
AARON BECKER.
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