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UNITED STATES PATENT OFFICE.

ELISHA GRAY, OF HIGHLAND PARK, ILLINOIS.

TELAUTOGRAPH.

SPECIFICATION forming part of Letters Patent No. 461,474, dated October 20, 1891.
AppHeation filed September 22, 1890, Serial No, 365,705, (No model,)

To all whom it may concermn:

Be it known thatI, ELISHA GRAY,a citizen
of the United States, residing at Highland
Park, county of Lake, and State of Illinois,
have invented certain new and useful Im-
provements in Telautographs, fully described

and represented inthe following specification.

and the accompanying drawings, forming a
part of the same.

My invention relates to a writing-telauto-
graph of that class in which the act of writ-

. ing the message at the sending-station oper-
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ates to reproduce it at the receiving-station,
and is in the main an improvement upon the
apparatus and organization described in an
application filed by me on or about the 17th
day of September, 1889, and serially nuin-
bered 324.232. o

I have found that while instruments made
in accordance with said application may be
successfully used, a diffienltyis likely to arise
because of the fact that the trailerin moving
over the sunflower-segments at a rapid rate
causes a wear of the surface of the segments,

which interferes with the accurate operation

of the instrument and also is liable to attach
to itself a collection of dust and metal wear-
ings, which may eause variations in thelength
of the pulsations, and possibly false move-
ments of the receiving-instrument. = Further-
more the accumulationsof dust upon the sun-
flower-surface are liable to prevent perfect
contact. :

My present invention has for one of its ob-
jects the overconming of these difficulties; and
to this end I propose to use a supply of Auid
under. pressure and to apply the pressure of
this fluid, controlled by the movement of the
transmitting-pen, to the operation of the cir-
cnit-interrupter,which lattershall be so placed

“with referenceto the parts in connection with

which it operatesthat the difficulties referred
to may be obviated. Thus I may, as herein
illustrated, cause the transmitting-pen to give
movement to a perforated plate or disk, which
shall release at successiveintervals the fluid-
pressure, the impulses thus obtained being
applied to give vibratory movement to-a civ-
ctit making and breaking lever moving be-
tween two stops. This form of interrupter is
not liable to any of the objections due to the
wear or aceumulation of dust-above men-
tioned, and as the positive movement which
is given to it causes it to strike its stops with

considerable force the accumulation of dirt
is prevented and certainty of contactsecured.

My invention further relates to the receiv-
ing-instrument, and has for its object to ob-
tain increased simplicity of parts and cer-
tainty of action. To these ends, also, I pro-
vide a fluid-pressure mechanism for produec-
ing the tension under the influence of which,
according to its direction, and which is re-
versed in correspondence with reversals in
direction of motion of the transmitting-pen,
the receiving-pen-is driven.

My present invention further consists in

certain arrangementsand combinations here-
inafter fully described and.shown, and speci-
fied in the claims.

In the drawings, Figure 1is a side eleva-
tion of a portion of my air-transmitting de-
vice. Iig. 2 is a plan view of the same, cer-
tain parts having been removed. Tig. 3isa

sectional view on the line 3 3 of Fig. 1, show-

ing the circuitconrections. Figs.4and 5 are
detached viewsof the diaphragm-blocks. Fig.
6 is a sectional view on the line 6 6 of Fig. 2
on an enlarged scale.” Fig. 7is a diagram
showing the.connections-of the reversing-cir-

cuit. TFigs. 8,9, and 10 represent inodifica-
tions. Fig, 11 is a side elevation, and Fig. 12

a'plan view, of a part of an instrument em-
bodying my improvement and receiving ap-
paratus. Fig. 13 is a sectional view on the
line 13 13 of Fig. 11.
of the reversing-magnet shown in front view
in Fig.11,and Figs. 15 and 16 represent modi-
fications.

The general organization of the system is
the same as that described in my application,
Serial No. 324,232, above referred to. Asthe
cirecuits and the parts of the instruments not
linmediately concerned with my present in-
vention aré thesame asthoseshownin thesaid
application, they are not described and shown
herein, only tbose parts of the instrument be-
ing incorporated into this application which
are requisite to show the relation of my pres-
ent invention to the machine as a whole and
its mode of operation. B

The fluid-pressure-transmitting device will
first be described. The pen-drum 1, of which
there are two in the transmitting portion of
the machine, about which is wound one of the
cords connected to ‘the transmitting-pen, is
mounted, as in the machine of the applica-
tion referred to, upon a vertical shaft 2, and

Fig. 14 is a side view:
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is provided with the reversely-acting spring
3. Instead, however, of a trailer, this shaft
has fixed to it a thin disk 4, preferably of
sheet -steel, provided at its circumferernce
with two concentricrows 6 7 of slots, so placed
with reference to each other that each slot of
each row is midway between two slots of the
adjoining row. Each of the rows has con-
sequently a like number of slots, the nhumber
being preferably eighty-five. Thisdisk moves
between two blocks 8 and 9, serewed together
and termed, fur convenience, “valve-blocks.”
The lower valve-block 9 (shown in plan view
inFig.5)has two slots 10 11, both of which com-
muniecate with a tube 12, conneeting with any
suitable reservoir containing a fluid under
pressure. The preferable form of fluid is air
or an aeriform gas; but I donot confine myself
to these,as a liquid may be employed. These
slots 10 and 11 'are so placed in the block 9 that

they are immediately below the outer row of’

slots 7. Theupperblock 8isprovided with two
slots13and 14of alengthequal tothecombined
width of the two rows of slots 6 and 7, and so
placed in the block 8 as to be immediately
above these two rows of-slots, and also re-
spectively immediately over the two slots 10
and 11. The slots 13 and 14 are placed far
enough apart, so that when the outer end of
one of them, as 14, is immediately above one
of the slots of the row 7 its inner end will be
midway between two of the slots of the row
6, and at the same time the inner end of the
other slot 13 will be immediately above one
of the slots of the row 6, while the outer end
of the same slot 13 will be midway between
two of the slots of the row 7. The slots 13
and 14 do not passentirely through the block
8. One of them 14 connects with a tube 15,
which leads to a chamber 16, formed between
amovable plate 17 and a block 18. The plate
17 is preferably mounted upon a flexible disk
19, which may be made of soft rubber,and is
held against the block 18 by a ring 20. The
tube 15 connects through a passage-way
formed in the block 18 with the chamber 16.
The other slot 13 connects by a tube 21 with
a second chamber 22, formed between a simi-
lar block 23 and movable plate 24, carried
upon a diaphragm 25,held in place by a ring
26. The plates 24 and 17 are connected by a
cross-piece 27 with a lever 28, pivoted at one
end and carrying at the other contact-points
which play between stops 29 and 30.

The base-piece upon which the lever 28 is
pivoted consists of a permanent magnet 31,
the free end of the lever playing between two
lips 32 and 33, and thus completing the mag-

- petie circuit when in contact with either of
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theselips, the lever 28 itself being of soft iron.
The lever 28, together with the stops 29 and
30, constitutes a circuit-interrupter, the cir-
cuit connections in the present case being as
follows: A wirea leadsfrom the positive pole
of the battery y, the negative pole of which
is grounded to one of the stops 30. Another
wire ¢’ leads from the negative plate of an-

other battery & of equal strength, the posi-
tive pole of which is grounded to the other
stop 29. .The lever 28 is connected with the
main-line wire b, which operates the escape-
ment-magnet H of the receiving-instrument.

The valve-blocks 8 and 9 are, as has been
stated, screwed together, and are therefore
rigid with each other. They lie longitudi-

nally in one of the diameters of the disk 4, .

and are trunnioned in the plane of the disk
in a block 34, attached to a frame-piece 35,
which in turn is trunnioned in the plane of
the disk 4 and in the diameter of the disk
perpendicular to the diameter in which the
blocks 8 9 lie. This is for the purpose of
preventing fricticn between the disk 4 and
the valve-blocks, due to any irregularity in
the rotary movement of the disk 4. Further,
to reduce -the friction between the valve-
blocks and the disk 4 a supporting-spring 36
is placed between the block 34 and the table.

The operation of the apparatus. is as fol-

lows: The transmitting-pen being moved in
one direction or the other, the drum 1 is ro-
tated by the pull of the string connected to
the pen or by the reverse pull of the spring
3 and rotates the disk 4 with it. When the
disk 4 is in such a position that one of the
slots of the row 7 registers with one of the
slots 10 11 in the block 9, as 11, and also with
one of the slots, as 14,1in the block 8, the fluid
under pressure passes from the tube 12,
through the disk and tube 15 to the chamber
16, forcing out the movable plate 17 and car-
rying with it the lever 28 against the stop 29.
In this position of the instrument there is a
passage - way open from the chamber 22
through the tube 21, slot 13, and one of the
slots of the row 6 in the disk 4 to the outer
atmosphere, whereby the chamber 22is per-
mitted to exhaust and the plate 24 to move
inward. As the disk continues to rotate a
solid portion of the disk comes between the
slots 10 11 and 13 14, cutting off both the in-
let and outlet passages to the chambers 16
and 22. Presently, however, the slot 10 regis-
ters with one of the slotsof the row 7, opening
a communication from the pipe 12 through
the disk and the outer end of slot 13 and the
pipe 21 to the chamber 22, while at the same
time the inner end of the slot 14 registers
with one of the slots in the row 6 and opens
a passage-way through the disk 4, the slot 14,
and the pipe 15, between the chamber 16 and
the outer atmosphere, through which thesaid
chamber may exhaust. The movable plate
24 is now foreed outward, while the movable
plate 17 is at the same time free to move in-
ward, because of the opening of the exhaust-
passage, and the lever 28 is carried to the
right. This operation will be repeated as
often as the disk 4 is revolved through the
arc represented by the space between two of
the slots in the row 6 or the row 7, and re-
sults in sending a series of electric pulsations
?’f sugeessive]y opposite polarity overthe main
ine b. :
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The magnet 31 causes the lever 28 to always
assume a position against one or.the other of
the stops 29 30, preventing it from standing
at any time between these two stops. There
is thus insured at all times a full current
upon line, except at the moments when the
lever 28 is passing from one stop to the other.

It is evident that the circuit connections
made and broken by the lever 28 might be
varied. Thusthey might be such as to send
pulsations of successively the saine polarity
instead of pulsations of successively opposite
polarity, or the changes effecéted in the cur-
rent might be of a different character.

Instead of having a movable portion in the
form of a plate, the chambers 16 22 might be
provided with movable pistons. Such a con-
struetion is shown in Fig. 8, in which the
pressure is caused to move the pistons 37, fit-
ting closely in the piston-chambers 38. It is
obvious that an equivalent construction
would be a single movable portion or a single
piston moved in opposite directions by press-

-ure alternately on each side, as illustrated in

Fig. 9, where the lever 28 is placed between
the two flexible chambers 16" and 22/, and -is
operated by pressure acting in them alter-
nately, or the lever 28 may be moved in one
direction by a movable portion of a chamber
and in the other direction by a spring, as
illustrated in Fig. 10, where the spring 87,
held between plate 24 and fixed abutment 88,
is substituted for one of the chambers.

It is also obvious that equivalent results
may be obtained by using a vacuum-reser-
voir in communication with the pipe 12, in-
stead of a reservoir containing fluid under

pressure, thereby utilizing as a supply of-

fluid under pressure the atmosphere at its
normal pressure, the movable portions of
the chambers.then being alternately drawn
inward by connecting the chambers with the
vacuum-space and permitted to return to
their normal positions by re-establishing the
connection of the chambers with the air un-
der normal pressure and the interrupter be-

- ing thus operated.

50

60

The shaft 2 is provided with the usual cir-
cuit-changing armn 40, which serves to oper-
ate the reversing-cirenit d upon reversal of
the direction of movement of the transmit-
ting-pen. Those cireuit connections are
shown in Fig. 7. The arm 40, being friction-

ally mounted upon the shaft 2, rests against-

one or the other of stops 89 90, according to
the direction of movement of the transmit-
ting-pen and consequent rotation of shaft 2,
and accordingly makes circuit for one or the
other of the batteries f f/, placed with oppo-
site poles to line, all as described in my said
former application.

The receiving-instrument will now be de-
seribed so far as it is concerned with the
presentinvention. This consists of the usual
pen-drum 41, about which is wound the cord
connected to oneof the arms of the receiving-
pen. -This drum 41 is carried upon the usual

sleeve 42, which in turn rests upon a freely-
moving collar 43, supporied by a spring rest-
ing upon ratchet-wheel 44, fast upon the shaft
45, trunnioned vertically and carrying at its
upper end a pin 46, adapted to engage with a
circle of erown-teeth 47, formed upon the top
of the pen-drum, all as described in my said
former application. The shaft 45’ is trun-
nioned in'a movable frame-piece 94, clamped
to the table by serew 96, which is capable of a
slight lateral motion, when loosened, in a slot
97 in the table, and an adjusting-screw 98 is
provided, bearing upon the frame-piece 94.
The frame-piece 94 is placed in line with the
armature 86, and may, by means of the ad-
justing-screws above mentioned, be moved
slightly to and fro in order to delicately ad-
just the teeth of the wheel 44 to the pallets
45.. The opposite faces of the teeth of the
escape-wheel and the pallets are made of sub-
stantially like shape, so that the escapement
will operate in either direction, as stated in

my said former application. About thesleeve ¢

42 are wound in opposite directions the cords
48 49, connected, respectively, to the levers
50 51, pivoted at their lower ends to the table.
Midway between these levers is placed a fluid-
pressure device consisting of a stationary
plate 52, having on. either side a movable
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plate 53 54, preferably mounted upon. soft-'

rubber diaphragms 55 56, held to the plate 52
by rings 57 58. There are thus formed two
chambers 64 65 between the stationary plate
52 and the movable plates 53 54, respectively,
which are connected by passage-ways through
the plate 52, and a valve mechanism about
to be described, with the tube 59, leading to
a suitable supply of fluid under pressure.
The movable plates 53 54 are connected, re-
spectively, with the levers 50 51 by means of
the rods 60 61; each rod being attached at one
end to one of the movable plates 53 54, its
free end being pointed and received in one
of the two sockets 6263, attached to the levers
50 51. The rods 60 61 are preferably made
of hardened steel and are pressed outward by
springs 66 67, each having a bearing at one
end in the posts 68 69, respectively, through
which the rods freely pass, and at the other
end upon the collars 70 71." The springs 66
67 serve to prevent either of the cords 48
49 from becoming slack. The screws 72 73
serve as unizon-stops, the use of which in con-
nection with the magnet 74 is described in
my said former application. '

The valve mechanism for controlling the
application of the fluid-pressure may be of
any suitable construction. That shown con-
sists of a slide-valve 75, moving in a casing
76 upon a valve-seat 77, the valve being in
the form of a hollow square, the interior cav-
ity of whichis always in communication above
with the tube 59. 1In the valve-seat77 are pro-
vided two ports 79 80, communicating the one
with chamber 64 and the other with the cham-
ber 65,and so placed in the valve-seat that one
of them, as 80,1s included within the cavity of
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the slide-valve 75 when in one of itsextreme
positions, as shown in Fig. 13, the other port
79 being in such position of the valve in com-
munication with the external air. When the
valve is shifted to its other extreme position,
the port 79 is in communication with the in-
terior cavity of the valve and the port 80 is
in communication with the external air. The
valve 75 is attached to a valve-rod 78, which
moves in a rest-piece 81, and is reciprocated
to and fro by the armature 82 of the revers-
ing-magnet J, playing upon stops 83, attached
to the valve-rod. The play of the valve-rod
islimited by other stops 84, which are adapted
to come into contact with the rest-piece 81 in

either direction of movement of the valve-rod.”

The magnet J is of any suitable construction,
that shown in this case being the same as that
of the reversing-magnet in my said former
application—to wit, an ordinary Siemens po-
larized magnet. It isin cirenit with suitable
electrical connections (asshown herein, the re-
versing line wire d) with the circuit-reversing
device at the transmitting-station. (Shown
in Tigs. L and 7.) The magnet H is also an
ordinary Siemens polarized magnet, and to its
armature are attached the pallets 45, which
engage with the toothed wheel 44, forming
withitthe escapement which holds the receiv-
ing-pen in restraint as against the tension
produced by the fluid-pressure tending to
move it, as described in the said former ap-
plication. This magnet H is in circuit with
the main-line wire b, proceeding from the
transmitter. (Shown in Fig. 8.)

The operation of this part of my improved
apparatusisas follows: Fluid under pressure
is always provided during the operation of the

“instrument in a suitable reservoir communi-

40
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cating with the tube 59, and consequentlyisin
communication with one or the other of the
chambers 64 65, pushing outward one or the
other of the plates 5354, and causing a corre-
sponding tension uponthe pen-drum through
one or theother of the cords 4849. Thistension
causes a tendency of the pen-drum 41 to re-
volve; butthedrumisheldinrestraintagainst

_ this tension by the escapement-pallets engag-
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ing with the eseape-wheel 44, the pallets bemo
con‘rrolled by the armature 86, to which t;hey
are attached, this armature bemfr normally
held inone or ‘theotherof its extreme positions
by the attraction of one or the other of the
polesof the magnet II. As pulsations of sue-
cessively oppOSLte polarity are received over
line b through the coils of the magnet I, the
armature 86 is successively attracted from
one of the poles of the magnet H to the other,
and the pen-drum is therefore permitted to
move step by step under the tension of the
fluid-pressure as long as the transmitting-pen
continues to move in one direction. Assum-
ing now that the instrumentisin the posmon
shown in the drawings,and that there is a re-

versal in movement of the transmitting-pen,
the circuit-changing arm 40, Fig. 1, has its
position reversed,so as to change the polarity

461,474

of the current upon the reversing-cireuit d,
causing the magnet J tc shift its armature,
and thereby throw the valve 75, opening the
inlet-port from the tube 59, through the valve
and inlet 80 to the chamber 65, and at the
same time opening the passage-way from the
chamber 61, through the inlet-port 79, to the
outer air, permitting the chamber to exhaust.
The fluid under pressure is now thrown into
the chamber 65, the chamber 64 simultane-

.ously collapsing, and the plate 54 is forced

outward, reversing the direction of the ten-
sion upon the pen-dram, The pen-drum, and
with it the receiving-pen, now moves in the
reverse direction step by step, as permitted
by the escapement and its governing-magnet
I until the tr anﬁmlttmmpen again reverses
its direction of motion.

It will be obvious that the various modlﬁ-
cations in the construction of the fluid-press-
ure devices suggested with reference to the
transmitting-instrument are equally applica-
ble with refelence to the receiving-instru-
ment. Thus, instead of having a movable
portion in the form of a plate or diaphragm
the chambers may be provided with movable
pistons, as shown in Fig. 15, where the fluid-

pressure is caused to move the pistons 91 92,

fitting in the piston - chambers 93 99. An
equivalent construction to those shown would
be a single movable portion or piston moved
in opposite directions by pressare acting al-
ternately on the two sides, as illustrated in
Fig. 9 and described above with reference to
the transmitter, the arm 28 serving, through
proper connections, to give the tworeversely-
acting tensions to the pen-drum. So,too,the
tension may be effected in one direction by
Auid-pressure and in the other by a springora
weight, as shown in Fig. 10 with reference to
the transmitter, and numerous other modifi-
cations of construction will readily oceur to a
skilled person. Inthiscase,asin the caseof the
transmitting-instrument, the supply of fluid

under pressure may be obtained by providing:

a vacuum instead of a body of fluid under
greater than normal pressure, the atmosphere
undernormal pressure then serving as thesup-
ply of fluid under pressure. Theonly change
requisite for adopting this mode of operation
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is in the connection between the chamber and -

the pen-drum. Proper connections for this
adaptation are shown in Fig. 16, the rods 60
61 at theirouterends being pivotally attached
to their levers 50 51, so that they may oper-
ate upon those levers by a pulling instead of
a pushing action, as before, and additional
pivoted levers 87 being supplied intermediate
between the levers 50 51 and the cords 48 49,
respectively. When operated in this man-
ner,the chambers will be alternately connect-
ed with the vacuum-space and the movable
portions thus forced inward by the pressure
of the outer air and caused to return to their
normal positions by re-establishing the con-
nection of the ehambers with the air under
normal pressure. As each movable portion
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of the chamber is drawn in by the suction
produced by the vacuum,its rod, as 61, is car-
ried inward, moving with it its lever as 51,
whieh in turn acts upon the lever 87 and pro-

duces the required tension upon the cord 49.-

As with the transmitting-instrament, the
fluid used may be a liquid; bat I prefer an
aeriform flnid, and believe that the atmos-
phere'is the most suitable for tbe purpose.

I do not confine myself to using the novel
features shown in this apphcatxou solely in
connection with the particular form of the

other parts of the apparatusherein described -

and shown. Thus it will be understood that
the pulsations through which the receiving-

suceessively of the same- polfulty instead
of successively opposite polarity. The re-
straining mechanism shown in this applica-
tion as an escapement might -be any other
suitable form of mechanism for the purpose
without departing from my invention, as the
same is concerned with the ﬂmd-pressmede-
viees. So, too, the pulsations may be sent
over line by an ordinary sunflower arrange-
ment instead of by a fluid-pressure txammlt-
ter without affecting the operation of theim-
provements relating to the receiving-instru-
ment. So, too, the part of the inven'ion re-
lating tothe transmitter may be used with a re-
céiving-instrument of any othersuitable con-
struction as well as with that herein deseribed
and shown. Reversal of the tension of the
fluid under pressure upon the receiving-pen
may be effected by any other suitable means
as well as by the useof the separate line-wire
with reverse currents, as shown.

It will of course be understood that I have
shown and deseribed herein the devices con-
stituting one-half of the instrument only—
viz., that relating to the movement of the pens
in one of their two crosswise directions. An-
other transmitfing and receiving apparatus,
a second mam-hne wire couespondmfr to the
wire b, and a second reversing-wire corre-
sponding to the wire d are requn'ed to com-
plete the organization hereof'and provide for
the movement of the transmitting and re-
ceiving pens in the other of their two crosswise
directions of movement, as described in my
said former applieation.

Under the term “interrupter” as used in
this application I intend to include every de-
vice by means of which electrical pulsations,
whether successively of the same or opposite
polarity, may be produced in a circuit.

By the term “transmitting-pen ” as used in

-this specification I mean toindicate,asinmy

said former application, any device which
may be used by the transmitting-operator to
form- the characters or other matter to be
transmitted. This pen may be either a writ-

ing-instrument of any sort or a simple han-
dle of convenient form to be grasped by the
“operator and moved to describe the outline
“transmitting-
is therefore to be understood as includ-

of the characters, and the term
pen 2?2

ing any writing-instrunment or a simple han-
dle capable of being moved by the operator to
follow the outline of the characters, figures,
hieroglyphics, maps, &e., to be transmitted.
So, too, under the term “receiving-pen” Iin-
tend to include not only a pen acting to make
a record by the use of a writing-fluid, but a
pencil or any other instrument ecapable of re-
cording a character or other matter received.

As stated in my patents, Nos. 386,814 and
386,815, the movements necessary to repro-
duce the message, instead of being imparted
to the receiving-pen, may be wholly or in part
imparted to the paper, and it is therefore to
be understood that a recording-surface mov-
able for the purpose of forming characters is
for the purposes of this-application the equiv-
alent of a movable pen.

What I claim is—

1. The combination of a v lbldtlﬂﬂ‘ circuit-
closer, a supply of fluid under pressure for
giving movement to the cireuit-closer, and a
magnet, as 31, operating upon the cireuit-
closer to prevent it from stopping except at
one or the other of its contact positions, sub-
stantially as set forth.

9. The combination of a transmitting-pen,
cireuitconnections with a receiving-station, a

“circuit-interrupter,and a supply of flnid under

pressure controlled through the movements
of the transmitting-pen and caused thereby
to operate the interrupter, eubbtantlally asde-
scribed.

3. The ecombination of a transmitting-pen,
circuit connections with a receiving-station,

a circuit-interrupter, a supply of fluid under

pressure, and a valve mechanism operated
through the movements of the transmitting-
pen and controlling the force of the fluid un-
der pressure, so as to cause it to move thein-
terrapter in accordance with the movements
of the tr anbmxttlng-pen substantially as.set
forth

4. The combination of a transmitting-pen,
¢ircuit connections. with a receiving-station,
a circuit-interrdapter, a chamber having a
movable portion connected with the inter-
rupter, and a supply of fluid under pressure
controlled through the movements of the
transmitting-pen, and caused thereby to give
movement to said movable portion of the
chamber in accordance with the movements
of the transmitting-pen, substantially as set

" forth.

5. The combination of a transmitting-pen,

‘circuit connections with a receiving-station,

a circuit-interrupter, a supply of flaid under

- pressure, two chambers, each having a mov-

able portion, said movable portion being con-
nected with the circuit-interrupter, and valve
mechanism operated through the movements
of the transmitting-pen, whereby the force of
the fluid under pressure is caused to give
movement to the movable portion of said
chambers, and consequently to the cireuit-
1nterrupter alternately in opposite dn‘ectlons,
substantially as set forth.
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6. The combination of a transmitting-pen,
circuit connections with a receiving-station,
a circuit-interrupter, a supply of fluid under
pressure, a chamber having a movable por-
tion connected with the interrupter, a perfo-
rated plate caused to move through the move-
ment of the transmitting-pen, and valve-pas-
sages between thesupplyof fluid under press-
ure and said chamber operated by the perfo-
rated plate in ifs movement, whereby the
force of the fluid under pressure is caused to

give movement to the movable portion of sajd:

chamber, and consequently to the circuit-in-
terrupter, substantially as set forth.

7. The combination, with a transmitting-
pen, of circuit connections with a receiving-
station, an interrupter operated through said
pen and producing electric pulsations, a re-
ceiving-pen, and asupply of fluid under press-
ure for giving ‘'movement to the receiving-
pen and caused to operate thereon through
said pulsations, substantially as set forth.

8. The eombination of a transmitting-pen,
circuit connections with a receiving-station,
an interrupter operated through said pen and
producing eleetric pulsations traversing said

- circuit connections, a receiving-pen, a cham-
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ber having a movable portion connected with
the receiving-pen, and a supply of fluid under
pressure controlled through said pulsations,
whereby the force of the fluid under pressure
is caused to give movement to the movable
portion of the chamber and thus to the re-
ceiving-pen in accordance with the move-
ments of the transmitting-pen, substantially

~as set forth.

9. The combination of a transmitting-pen,
eircuit connections with a receiving-station,
an interrupter operated through said pen and
producing electric pulsations traversing said
circuit connections, a receiving-pen, two
chambers each having a movable portion, the
movable portion of each chamber being con-
nected to the receiving-pen, and a supply of
fluid under pressure controlled through said
pulsations, whereby the force of the fluid un-
der pressure is caused to give movement to
the movable portion of each chamber and
thus to the receiving-pen alternately in op-
posite directions in accordance with the
movements of the transmitting-pen, substan-
tially as set forth. .

10. The combination, with a transmitting-
pen, of circuit connections with a receiving-
station, two interrupters operated through
the movement of said pen in two directions
crosswise of each other and producing two
series of electric pulsations traversing said
circuit connections,areceiving-pen,anda sup-
ply of fluid under pressure for giving move-
ment to the receiving-pen in two directions
crosswise of each other and caused to operate
thereon through said pulsations, substantially
as set forth.

11, The combination of a transmitting-pen,
circuit connections with a receiving-station,
two interrupters operated through the move-

461,474

ment of said pen in two directions crosswise
of each other and producing two series of
electric pulsations traversing said circuit con-
nections, a receiving-pen, chambers having
each a movable portion connected with the
receiving-pen, a supply of fluid under press-
ure controlled through said pulsations, where-
by the force of the fluid under pressure is
caused to give movement to the movable por-
tions of the chambers and thus to the receiv-
ing-pen in two directions crosswise of each
other and in accordance with the movements
of the transmitting-pen, substantially as set
forth. ’

12. The combinationof atransmitting-pen,
circuit connections with the receiving-station,
an interrupter for producing electric pulsa-
tions operated through said transmitting-pen,
areceiving-pen, a supply of fluid under press-
ure for giving movement tothereceiving-pen,
and mechanism caused to operate by said
pulsations, whereby the application of the
foree of the fluid under-pressure to the re-
celving-pen is held in restraint and released
at successive intervals, so that the movement

of the receiving-pen is caused to correspond.

to that of the transmitting-pen, substantially
as set forth.

13. The combination of a transmitting-pen,
circuit connections with a receiving-station,
two interrupters operated in two directions
crosswise of each other through the move-
ments of said transmitting-pen and produe-
ing a series of electric pulsations in each of
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said circuits, a,receiving-pen, asupply of fluid -

under pressure for giving movement to the
receiving-pen in two directions erosswise of
each other, and mechanism caused to operate
by said pulsations, whereby the application of
the force of the fluid under pressure to the
receiving-pen is held in restraint and re-
leased at successive intervals, so that the
movement of the receiving-pen is caused to
correspond to that of the transmitting-pen,
substantially as set forth.

14. The combination of atransmitting-pen,
circuit connections with a receiving-station,
an interrupter operated through said pen and
producing pulsations traversing said cireunit
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connections, a receiving-pen, asupply of fluid -

under pressure for giving movement to the
receiving-pen and ¢aused to operate thereon
through said pulsations, and means for .re-
versing the direction of the application of the
force of the fluid under pressure to the re-
ceiving-pen controlled from the transmitting-
station, whereby the direction ofi movement
of thereceiving-pen isreversed uponreversal
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of direction of movement of the transmitting-

pen, substantially as set forth.

15. The combination of a transmitting-pen,
circuit connections with a receiving-station,
two. interrupters operated through the move-
ments of said pen in two directions crosswise

‘of each other and producing two series of

electric pulsations traversing said ecircuit
connections, a receiving-pen, a supply of fluid
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under pressure for giving movement to the
receiving-pen-and caused to operate thereon
through said pulsations in two directions
crosswise of each other, and means for revers-
ing the direction of the application of the
force of the fluid under pressure to the re-
ceiving-pen in each of said two directionscon-
trolled frown the transmitting-station,whereby
the direction of movement of the receiving-
pen is reversed upon reversal of direction of
movement of the transmitting-pen in either
of the said two directions, substantially as set
forth.

16. The combination of a transmitting-pen,
circuit connections with a receiving-station,
an interrupter operated through said penand
producing electric pulsations traversing said
circuit connections, a receiving-pen,a supply

-of fluid under pressure for giving movement

to the receiving-pen, and an electrically-con-
trolled valve mechanism and means for op-
erating the same from the transmitting-sta-
tion for reversing the direction of the appli-
cation of the force of the fluid under pressure
to the receiving-pen controlled from the
transmitting-station, whereby the direction
of movement of the receiving-pen is reversed
upon reversal of direction of movement of
the transmitting-pen, substantially as de-
scribed. :

17. The combination, with a transmitting-
‘pen, circuit connections with the receiving-

station, an interrupter operated through said
pen and producing electric pulsations trav-
ersing said circuit connections, a receiving-
pen, a supply of fluid under pressure for giv-
ing movement to the receiving-pen, valve
mechanism for reversing the direction of ap-
plication of the force of the fluid under press-
ure to the receiving-peu, and a magnet and
electrical connections with the transmitting-
station, whereby said valve mechanism is op-
erated upon each reversal of direction of
movement of the transmitting-pen, substan-
tially as described.

18. The combination of a transmitting-pen,

circuit connections with a receiving-station,
an interrupter operated through said trans-
mitting-pen and producing electric pulsations
traversing said circuit conneetions, a receiv-
ing-pen, a supply of fluid under pressure for
giving movementto thereceiving-pen, a valve
mechanism for reversing the direction of the
application of the force of the fluid-pressure
to the receiving-pen, a polarized magnet for
controlling the valve mechanism, an electric
circuitconnecting said magnet with the trans-
mitting-station, and connections whereby the
current upon said cirenit is reversed upon
each change of direction of movement of the
transmitting-pen, whereby the -valve mech-
anism is shifted and the direction of move-
ment of the receiving-pen is reversed, sub-
stantially as set forth.

19. The combination of a transmitting-pen,

circait connections with a receiving-station,
an interrupter operated through said pen and
producing electric pulsations traversing said
circuit connections, a receiving-pen, a supply
of fluid under pressure for giving movement
to the receiving-pen, and an escazement gov-
erning the application of the force of the flnid
under pressure to the receiving - pen and
caused to operate by said pulsations, sub-
stantially as set forth.

20. The combination of a transmitting-pen,
circuit connections with a receiving-station,
an interrupter operated through said pen and
producing electric pulsations traversing said
circuit econnections, a receiving-pen, a supply
of fluid under pressure for giving movement
to the receiving-pen, an escapement govern-
ing the application of the force of the fluid
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under pressure to the receiving-pen and op-

erated by said pulsations, and mechanism for 83
reversing the direction of the application of
the force of the fluid under pressure to the
receiving-pen electrically controlled from the
transmitting - station, substantially as set
forth. : . .

21. The combination of atransmitting-pen,
two electric circuits, two interrupters oper-
ated through the movement of said pen in
two directions crosswise of each other and
producing a series of pulsations in each of
said ecircuits, a receiving-pen, a supply of
fluid under pressure for giving movement to
the receiving-pen in two directions crosswise
of each other, and two escapements govern-
ing the application of the force of the filuid 1co
under pressure to the receiving-pen, one for
each of the two crosswise directions of mo-
tion of the transmitting-pen and caused to
operate by the pulsations,substantially as set
forth. _

-22. The combination of a transmitting-pen,
electric connections with a receiving-station,
an interrupter operated through said pen and
producing eleetrical pulsations traversing
said connections, a receiving-pen, a supply 110
of fluid- under pressure for placing the re--.
ceiving-pen under tension, means for revers-
ing the direction of said tension to eorre-
spond in direction of motion with .the trans-
mitting-pen, and a reversible escapement 115
holding said receiving - pen in restraint as
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.against said tension and operated through -

said pulsations to permit the receiving-pen to
move in either direction step by step, sub-
stantially as set forth. _
23. The frame-piece 94, carrying a part of
the escapement adjustable to and from mag-
net I, substantially as set forth. :
In testimony whereof I have hereunto set -
my hand in the presence of two subscribing 125
witnesses.
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ELISITA GRAY.
Witnesses:
-+J. J. KENNEDY,
G. M. BORSsT.




