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To all, whom it may conce77. 
Be it known that I, 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 in the 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 
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 num 
bered 324,232. 

I have found that, while instruments made 
in accordance with said application may be 
successfully used, a difficulty is likely to arise 
because of the fact that the trailer in 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 cause variations in the length 
of the pulsations, and possibly false move 
ments of the receiving-instrument. Further 
more the acculmulations of dust upon the Sun 
flower-surface are liable to prevent perfect 
COntact. 
My present invention has for one of its ob 

jects the overcoming of these difficulties; and 
to this end I propose to use a supply of fluid 
under pressure and to apply the pressure of 
this fluid, controlled by the movement of the 
transmitting-pen, to the operation of the cir 
cuit-interrupter, which lattershall be so placed 
with reference to the parts in connection with 
which it operates that 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 successive intervals the fluid 
pressure, the impulses thus obtained being 
applied to give. vibratory movement to a cir 
cuit 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 accumulation of dust above men 
tioned, and as the positive movement which 

considerable force the accumulation of dirt 
is prevented and certainty of contact secured. 
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 produc 
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 arrangements and combinations here 
in after fully described and shown, and speci 
fied in the claims. 

In the drawings, Figure 1 is a side eleva 
tion of a portion of my air-transmitting de 
vice. Fig. 2 is a plan view of the same, cer 
tain parts having been removed. Fig. 3 is a 
sectional view on the line 33 of Fig. 1, show 
ing the circuit connections. Figs. 4 and 5 are 
detached views of the diaphragm-blocks. Fig. 
6 is a sectional view on the line 6 6 of Fig. 2 
on an enlarged Scale. Fig. 7 is a diagram 
showing the connections of the reversing-cir 
cuit. Figs. 8, 9, and 10 represent modifica 
tions. Fig. l l 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. As the 
circuits and the parts of the instruments not 
immediately concerned with my present in 
vention are the same as those shown in the said 
application, they are not described and shown 
herein, only those 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. 
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 

is given to it causes it to strike its stops with lition 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 other battery a of equal strength, the posi 
3. Instead, however, of a trailer, this shaft 
has fixed to it a thin disk 4, preferably of 
sheet-steel, provided at its circumference 
with two concentric rows 67 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 number 
being preferably eighty-five. This disk moves 
between two blocks 8 and 9, screwed together 
and termed, fur convenience, “valve-blocks.’ 
The lower valve-block 9 (shown in plan view 
in Fig. 5) has two slots 1011, both of which com 
municate with a tube 12, connecting with any 
suitable reservoir containing a fluid under 
pressure. The preferable form of fluid is air 
or an aeriform gas; but I do not 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. The upper block 8 is provided with two 
slots 13 and 14 of a length equal to the Combined 
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 3 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 pass entirely through the block 
8. One of them 14 connects With a tube 15, 
which leads to a chamber 16, formed between 
a movable 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 
netic circuit. When in contact with either Of 
these lips, 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 wire a leads from the positive pole 
of the battery y, the negative pole of which 
is grounded to one of the stops 30. Another 
wire a? leads from the negative plate of an 

tive pole of which is grounded to the other 
stop 29. The lever 2S 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 89 lie. This is for the purpose of 
preventing friction 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 ll in the block 9, as 11, and also with 
one of the slots, as 14, in 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 22 is 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 li and 1314, 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 slots of 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 the said 
chamber may exhaust. The movable plate 
24 is now forced 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 

geessively opposite polarity over the main 
Ie U. 
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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 

sleeve 42, which in turn rests upon a freely 
moving collar 43, Supported 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 crown-teeth 47, formed upon the top 

lever 28 is passing from one stop to the other. of the pen-drum, all as described in my said 
It is evident that the circuit connections former application. The shaft 45'' is trun 

made and broken by the lever 28 might be 
varied. 
pulsations of successively the same polarity 
instead of pulsations of successively opposite 
polarity, or the changes effected in the cur 
rent night 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 
struction 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 2S 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 nipe 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. 

SO 

The shaft 2 is provided with the usual cir 
cuit-changing arm 40, which serves to oper 
ate the reversing-circuit d upon reversal of 
tho direction of movement of the transmit 
ting-pen. Those circuit 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 ff, placed with oppo 
site poles to line, all as described in my said 
former application. 
The receiving-instrument will now be de 

scribed so far as it is concerned with the 
present invention. This consists of the usual 
pen-drum 41, about which is wound the cord 
connected to one of the arms of the receiving 
pen. This drum 41 is carried upon the usual 

nioned in a movable frame-piece 94, clamped 
Thus they might be such as to send to the table by screw 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 the sleeve 
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 stationar 
plate 52, having on either side a movable 

75 

y 95 

plate 5354, 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 5354, 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 5051 by means of 
the rods 6061, 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 ill the posts 6869, 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. 
serve as unison-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 which is always in communication above 
With the tube 59. In the valve-seat 77 are pro 
vided two ports 7980, 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, is included within the cavity of 
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the slide-valve 75 when in one of its extreme 
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 S3, attached 
to the valve-rod. The play of the valve-rod 
is limited by other stops 84, which are adapted 
to come into contact with the rest-piece S1 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 is in circuit with suitable 
electrical connections (as shown herein, the re 
versing line wired) with the circuit-reversing 
device at the transmitting-station. (Shown 
in Figs. 1 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 
with it the 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. 3.) 
The operation of this part of my improved 

apparatus is as follows: Fluid under pressure 
is always provided during the operation of the 
instrument in a suitable reservoir communi 

45 

cating with the tube 59, and consequently is in 
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 upon the pen-drum through 
one or the other of the cords 4849. This tension 
causes a tendency of the pen-drum 41 to re 
volve; but the drum is held in restraint against 
this tension by the escapement-pallets engag 

So 

55 

ing with the escape-wheel 44, the pallets being 
controlled by the armature 86, to which they 
are attached, this armature being normally 
held in one or the other of its extreme positions 
by the attraction of one or the other of the 
poles of the magnet H. As pulsations of suc 
cessively opposite polarity are received over 
line b through the coils of the magnet H, 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 instrumentis in the position 
shown in the drawings, and that there is a re 
versal in movement of the transmitting-pen, 
the circuit-changing arm 40, Fig. I, has its 
position reversed, so as to change the polarity 
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of the current upon the reversing-circuit d, 
causing the magnet J to 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 64, 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-drum. 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 
H until the transmitting-pen again reverses 
its direction of motion. 

It will be obvious that the various modifi 
cations in the construction of the fluid-press 
ure devices suggested with reference to the 
transmitting-instrument are equally applica 
ble with reference 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 pressure 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 two reversely 
acting tensions to the pen-drum. So, too, the 
tension may be effected in one direction, by 
fluid-pressure and in the other by a spring or a 
weight, as shown in Fig. 10 with reference to 
the trainstmitter, and numerous other modifi 
cations of construction will readily occur to a 
skilled person. In this case, as in the case of 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 
under normal pressure then Serving as the Sup 
ply of fluid under pressure. The only 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 their outer ends 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 4849, 
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 chambers 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, 
which in turn acts upon the lever 87 and pro 
duces the required tension upon the cord 49. 
As with the transmitting-instrument, the 

fluid used may be a liquid; but I prefer an 
aeriform fluid, and believe that the atmos 
phere is the most suitable for the purpose. 
I do not confine myself to using the novel 

features shown in this application solely in 
connection with the particular form of the 
other parts of the apparatus herein described 
and shown. Thus it will be understood that 
the pulsations through which the receiving 

successively of the same polarity, 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 fluid-pressure de 
vices. So, too, the pulsations may be sent 
over line by an ordinary sunflower arrange 
ment instead of by a fluid-pressure transmit 
ter without affecting the operation of theim 
provements relating to the receiving-instru 
ment. 
lating to the transmitter may be used with a re 
ceiving-instrument of any other suitable con 
struction as well as with that herein described 
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 use of the separate line-wire 
with reverse currents, as shown. 

It will of course be understood that I have 
shown and described 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 transmitting and receiving apparatus, 
a second main-line wire corresponding to the 
wire b, and a second reversing-wire corre 
sponding to the wired are required 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 application. 
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 to indicate, as in my 
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 
of the characters, and the term “transmitting 
pen’ is therefore to be understood as includ 

So, too, the part of the invention re 

ing any writing-instrument or a simple han 
dle capable of being moved by the operator to 
follow the outline of the characters, figures, 
hieroglyphics, maps, &c., to be transmitted. 
So, too, under the term “receiving-pen' I in 
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 capable 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 moy 
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 vibrating circuit 

closer, a supply of fluid under pressure for 
giving movement to the circuit-closer, and a 
magnet, as 31, operating upon the circuit 
closer to prevent it from stopping except at 
one or the other of its contact positions, sub 
stantially as set forth. 
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2. The combination of a transmitting-pen, 
circuit connections with a receiving-station, a 
circuit-interrupter, and a supply of fluid under 
pressure controlled through the movements 
of the transmitting-pen and caused thereby 
to operate the interrupter, substantially as de 
scribed. - 

3. The combination 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 the in 
terrupter in accordance with the movements 
of the transmitting-pen, substantially as, set 
forth. 

4. The combination of a transmitting-pen, 
circuit connections with a receiving-station, 
a circuit-interrupter, 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 fluid 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 circuit 
interrupter, alternately in opposite directions, 
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 the supply of fluid underpress 
ure and said chamber operated by the perfo 
rated plate in its movement, whereby the 
force of the fluid under pressure is caused to 
give movement to the movable portion of said 
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 a supply of fluid under press 
lure for giving movement to the receiving 
pen and caused to operate thereon through 
Said pulsations, substantially as set forth. 

8. 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 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, 
circuit 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 
lmovable 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, a receiving-pen, and a 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 
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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 combination of a transmitting-pen, 
circuit connections with the receiving-station, 
an interrupter for producing electric pulsa 
tions operated through said transmitting-pen, 
a receiving-pen, a supply of fluid under press 
ure for giving movement to the receiving-pen, 
and mechanism caused to operate by Said 
pulsations, whereby the application of the 
force of the fluid under - pressure to the re 
ceiving-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 produc 
ing a series of electric pulsations in each of 
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said circuits, a receiving-pen, a supply of fluid 
under pressure for giving movement to the 
receiving-pen in two directions crosswise 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 a transmitting-pen, 
circuit connections with a receiving-station, 
an interrupter operated through said pen and 
producing pulsations traversing said circuit 
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connections, a receiving-pen, a supply of fluid 
under pressure for giving movement to the 
receiving-pen and caused 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 of movement 
of the receiving-pen is reversed upon reversal I 25 
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 circuit 
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 directions con 
trolled 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 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 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 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-pen, 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 connections, a receiv 
ing-pen, a Supply of fluid under pressure for 
giving movement to the receiving-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 
circuit connecting said magnet with the trans 
mitting-station, and connections whereby the 
current upon said circuit 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, 

circuit 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 escapement gov 
erning the application of the force of the fluid 
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 connections, 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 
under pressure to the receiving-pen and op 
erated by said pulsations, and mechanism for 
reversing the direction of the application of 
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the force of the fluid under pressure to the 
receiving-pen electrically controlled from the 
transmitting - station, substantially as set 
forth. 3, 

21. The combination of a transmitting-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 circuits, a receiving-pen, a supply of 
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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 fluid 
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 electrical pulsations traversing 
said connections, a receiving-pen, a Supply 
of fluid under pressure for placing the re 
ceiving-pen under tension, means for revers 
ing the direction of said tension to corre 
spond in direction of motion with the trans 
mitting-pen, and a reversible escapement 
holding said receiving - pen in restraint as 

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 H, substantially as set forth. 
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against said tension and operated through 

In testimony whereof I have hereunto set 
my hand in the presence of two subscribing 
witnesses. - 

ELISIIA GRAY. 
Witnesses: 

J. J. KENNEDY, 
G. M. BORST. 
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