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UNITED STATES

PATENT OFFICE.

ELISHA GRAY, OF HIGHLAND PARK, ILLINOIS.

ART OF TELEGRAPHY.

SPECIFICATION forming part of Lietters Patent No. 386,814, dated July 31, 1.888.

Application filed May 31, 1888. Serial No. 275,593.

To all whom it may concern:

Be it known that I, BLISHA GRAY, a citizen
of the United States, residing at Highland
Park, county of Lake, and State of 1llinois,
have invented certain new and useful Im-
provements in the Art of Telegraphy, fully de-
seribed and represented in the following speei-
ficationand the accompanying drawings, form-
ing a part of the same.

This invention relates to a writing-telegraph
of that class in which the act of writing the
message ab the sending station operates to re-
produce it at the receiving-station.

In all the systems of telegraphy of this elass
which have been proposed prior to my inven-
tion the transmitting-instrument proper (here-
in for convenience called a *transmitting-
pen’’) was moved by the operator to form

-the message, such movement varying the

strength of the currents according to the po-
sition of said transmitting-pen in two electric
circuits connected with electro-magnetic de-
vieces that moved the receiving-instrument
proper (herein called a ‘‘receiving-pen’’)
the extent of movement of said devices, and
through them the receiving-pen varying with
the varyiug strengths of said eurrents. Some
of the objections to said systems are as follows:
Variations in che constancy of the batteries or
other generators of the currents, and in the
strength of the currents, due to defective insu-
lation, rain, and other causes, occurred,which
caused aberrations in the movements of the
receiving-pen, making the recording of a mes-
sage uncertain and defective. The transmit-
ting and receiving pens have been capable of
only sufficient or slightly more than snfficient
movement to produce a single character, the
suecessive characters to make up the words
and sentences being produced one after an-
other in the same or substantially the same
field. In order to cause the charaeters thus
produced to take their proper places one after
another to form the successive words, and also
to assist in forming the characters, the paper
upon which the message was written by the
receiving-pen, and also the paper upon which
the message was written by the operator, if a
copy of the message was to be preserved,was
caused to move continuously beneath the pen
by means of a feeding mechanism specially
provided for that purpose and not under the

(Nomaodel.)

control of the operator. From thisit resalted
that in order to produce characters of the
proper form, and to cause them to take their
proper positions in suceession to form words
and sentences, it was necessary for the operator
to make allowance for the movement of the
paper. To illustrate: If the operator formed
his characters in too rapid suceession,the see-
ond character would be reproduced before the
paper upon which the message was being writ-
ten had moved sufficiently far to carry the
first character away from the receiving-pen,
and the result would be that the two charac-
ters would overlap each other; or, if the op-
erator formed his characters too slowly, they
would be separated too far from each other.
In addition to this it was necessary for the
operator to distort his charactersin such man-
ner and to such an extent that the movement

of the paper beneath the pen would exactly -

or approximately correct such distortion and
produce characters of the proper form, and the
amount and character of the distortion neces-
sary on the part of the operator was dependent
upon and varied with the speed at which he
wrote and the speed at which the paper moved.
All of these things made it difficult to pro-
duce good results and prevented the repro-
duction of the handwriting of the operator,
and made it practically impossible for the sys-
tems to be operated except by trained oper-
ators. This continued movement of the paper
by means not under the eontrol of the oper-
ator, together with the limited range of move-
ment of the transmitting and receiving pens,
made it practically impossible to dot an “i?’
or cross a *‘t,”’ or make corrections or altera-
tions in a sentence or even in a word after it
had been written, and thus made it necessary,
if a mistake was made, to rewrite the whole
matter, and this again resulted in trouble, be-
cause there was no means of erasing the
erroneous matter. These difficulties,and oth-
ers not enumerated,in telegraphs of this class,
which have been proposed prior to my inven-
tion, were in the way of their being used prac-
tically for transmitting pictures, drawings,
maps, or diagrams, or such characters as He-
brew or Chinese, or those employed in short-
hand writing, whiech, in order to be of value or
to be distinguished and read, must be made
with at least comparative accuracy,
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I overcome these difficulties by my inven-
tion, which consists in the method of trans-
mitting and recording a character Dby the
movements of a transmitting-pen and a receiv-
ing-pen by transmuting the movements of said
transmitting-pen into pulsations of substan-
tially the same effectivestrength inan electric
cireuit, varying in number with the linear ex-

_tent of the movement of said pen and varying
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in speed of succession with the rapidity of said
movement and transmuting said pulsations
into movements of the receiving-pen, and in
other methods, all of which are described as
carried out in the system heréinafter de-
seribed, and which methods are particularly
claimed.

I have shown in the drawings o system for
carrying out my invention, which I term a
“telantograph,”’ and which I shall now de-
seribe.

In order that the detailed description of the
constructivn, organization, and operation of
the instruments aud the system for carrying
out the invention, which will be hereinafter
given,may be more readily understood,a brief
outline of the system will be first given.

The system consists, primarily, of two in-
struments—a transmitting-instrument and a
receiving-instrument—herein termed ¢ trans-
mitter’’ and “receiver.”” The transmitter
and receiver are provided with transmitting
and receiving pens, which can be moved over
fields of considerable extent. If thesystemis
desighed for transmitting messages in writing,
the fields will be equal in one direction to the
length of a line of the writing and in the other
direction to the distance above and below the
line occupied by any character. The trans-
mitting pen is connected to operate circunit
making and breaking devices, termed *‘‘inter-
rupters,’”’ located.in two electric eircuits and
arranged to interrupt the currents passing
over the respective circuits at short intervals,
producing pulsations therein as-the pen is
moved in two directions crosswise of each
other in forming characters, the number of
pulsations in the respective circuits being de-

“termined by the distance the pen is moved in
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the respective directions. These two circuits
pass through the receiver and include electro-
motors, also hereinafter termed ‘‘receiving-
magnets,’”’ the armatures of which act through
suitable connections to impart a step-by-step
movement to the receiving-pen in two direc-
tions crosswise of each other, the number of
steps in each direction being determined by
the number of times the respective circuits
are interrupted. By this means the move-
ments of the transmitting-pen in the two di-
rections operate through the interruptions in
the currents passing over the circuits to im-
part corresponding movements to the receiv-

-ing-pen, and thus reproduce the matter writ-

ten or traced by the operator.

Co-operating with the receiver or forming a
part thereof is a means for sapporting a re-
cording-surface upon which the message is

386,814

reproduced. This recording - surface, which
will nsually be paper, and will therefore be
herein termed ¢ paper,”’ may be either in the
form of a continuous ribbon or strip, or in the
form of a pad or a detached sheet. The re-
ceiver is also provided with means, which. is
under control of the operator at the trans-
mitter,for shifting the paper after the comple-
tion of each line of writing, so as to bring it
in proper position to receivethe next line, and
soon. In the preferred organizatiomw of the
system the paper is stationary during the
writing and is shifted after the completion of
each line; but this may be reversed, the pen
being stationary and the necessary movements
to form the characters being imparted to the
paper, or the movement in one direction may
be imparted to the paper and in the other di-
rection to the pen. In any case, however, the
paper is not fed continuously and independ-
ently of the control of the operator daring the
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writing; but is only moved in conformity to '

the movements of the transmitting-pen. From
this it results that the reproduction is in the
handwriting of the operator and that theoper-
ator can pauseab any point and for apylength
of time, and upon recommencing the writing
the receiving-penwill continnetherecord from
the point where it was interrupted and also
that the operator can go back in the line and
make a correction—addition or erasure—at
any point. The operator is also permitted to
write at irregular speeds and is relieved from
the necessity of distorting his writing.

The system is provided with connections by
which whenever the transmitting- penis raised
slightly—the same as in raising a pen or pen-
cil from the paper in ordinary writing—the
receiving-pen is correspendingly raised, and
vice versa. By this means when the end of a
line is reached and the transmitting-pen is
moved back to comimence a new line, or when
it is necessary to go back in the line to make
a change, or when it is desired to disconnect
letters or words, it is only necessary to raise
the transmitting-pen in the ordinary way in
order to prevent the receiving-pen from mak-
ing a continuous mark and thus marring the
record. ‘

The system thus briefly outlined will now be
deseribed more in detail, reference being had
to the acecompanying drawings, in which-

Figure 118 a plan view of the transmitter.
Fig. 2 is a vertical section of the same taken
on the line 2 of Fig. 1. TFig. 3 is an enlarged

plan view of one of the interrupters and the

parts immediately connected therewith. Fig.
4.i8 a sectional elevation of the same. Fig. b
is an enlarged plan view of one of the pole-
changers., Fig. 6 is an elevation of the same.
Fig. 7is an enlarged plan view of a pair of
reversely-arranged temporary circuit-break-
ers, the purpose of which will be hereinafter
explained. TFig. 8 is an elevation of the
same. Fig. 9 is an enlarged plan view of a

pen-rack for receiving the transmitting-pen
when it is not in use, showing also a switeh -
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mechanism for connecting the receiver or! wound upon a small drum (see Figs. 1, 3, and

transmitter at any station with the line-wires.
Fig. 10 is an elevation of the same. TFig. 11
is a plan view of the receiver. Fig. 12 is an
enlarged plan view of one pair of the receiv-
ing-magnets. Fig. 13 is an end eclevation of
the same. Fig. 14 is a side elevation of the
same. Fig. 15 1s a vertical section taken on
the line 15 of Fig. 11. Fig. 16 is an enlarged
plan view of one of the polarized relays. Fig.
17 is an end view of the same with certain
parts removed. IMig. 18is a diagram showing
the electrical couneections through which the
system is operated. Figs. 19, 20, and 21 are
views illustrating a modified arrangement of
the receiving-magnets, Fig. 19 being a side
elevation, Fig. 20 an end elevation, and TFig.
21 a plan view. Figs. 22, 23 and 24 are views
illustrating a means of imparting a movement
to the paper corresponding to the movements
imparted to the receiving-pen in the system
as illustrated in the other figures, Fig. 22 be-
ing a plan view, Fig. 23 a section taken on the
line 23 of Fig. 22, and Fig. 24 a section taken
on the line 24 of the same figure. Fig. 25 isa
view indicating a modilication of the form of
recording-surface shown in Fig. 11, and Fig.
26 is a modifieation of the receiving-pen.

Referring now particularly to Figs. 1 to 10
and 18, the principal features of the transmit-
ter will be described. This instrument con-
sists, primarily, of the transmitting - pen A,
which is moved by the operator to form the
characters or other matter to be transmitted.
This pen may be a simple handle of conven-
ient form to be grasped by the operator and
moved to deseribe the outlines of the charac-
ters; but, as it will usnally be desirable to pre-
serve a copy of the message, it will usually be
a pencil o1 fountain-pen, and it is therefore
termed a ‘‘pen;”’ but this term,wherever used
in a general sense, is to be understood as in-
cluding any writing-instrument or a simple
handle which can be moved to form the out-
lines of the characters.

The pen A is connected at its point to two
cordsor otlier flexible connections, 55 56, which
extend horizontally crosswise to each other,
and are connected to and operate the two cir-
cuit making and breaking devices B C, termed

“interrupters,’” located in two electriccireuits,

b ¢, termed “‘main eireunits,”” and so arranged
that as the pen A is moved from lefs to right,
and vice versa, the cireunit b is interrupted or
made and broken repcatedly in quick succes-
sion, producing pulsations therein varying in
number with the linear extent of the move-
ment of the pen A, and varying in speed of
succession withthe rapidity of such movement,
while as .the pen is moved aup and down in
forming the characters the circuit ¢ is inter-
rapted and pulsations produced therein in the
same manner.

The two interrupters B C and their auxili-
aries are exact duplicates, and a description of
one will therefore apply to both.

Each of the cords 53 56 is connected to and

l
|

4) upon a shaft, 9, to which one wire of the
eircait is eonnected.  The shaft 9 is provided
with an arm, 10, the end of which carries a
brush, 12, which sweeps in contact with the
face of a metallic disk, 13, to which the other
wire of the cireunit is conneeted. The face of
the disk over which the brush 12 sweeps is
provided with a series of channels or cuts lo-
cated in close proximity and containing pieces
of insulating material 8, so that as the brush
sweeps over the face of the disk in either di-
rection the current passing over the cireunit in
which the bruosh and disk are located will be
interrupted or made and broken repeatedly in
quick succession, the number and rapidity of
the interruptions being determined by the ex-
tentand rapidity of the movementoftlie brush.
Liach of the shafts 9 is also provided with a
second cord or wire, 14, which is wound apon
the shaft in the direction the reverse of the
cords 55 56, and is connected to a spring or
other retractile, 15, the tendency of whichis to
unwind the cord 14 and wind the cord 55, (or
56,as the case may be.) Iach of the cords 55
56 passes between guides 16, located between
thie pen and the shafts 9, and the cords are
provided with stops 17, which engage with the
guides 16 and arrest the cords and limit the
movement given to the shafts 9 and brushes
12 by the springs 15.

The transmitting - instrumeut is provided
with two local circuits, d, which include local
batteries /" and the electro-magnets ¢ of a pair
of pole-changers D I, (see Tigs. 1, 5, 6, and
18,) which are located, respectively, in the
main eireuits b ¢, and which act for a purpose,
which will be hereinafter explained, to auto-
matically change the polarity of the currents
passing over the respective circaits whenever
the movement of the transmitting-pen in either
direction is reversed.

The pole changers D E are of any of the
common and well known forms, and are c¢on-
nected to the two poles of the main batteries
F and to the two wires of Lhe respective main
circuits b ¢ in the usual manner, For the pur-
pose of operating the pole changers the cords
53 56 pass around pulleys 18, (see Figs. 1, 3,
and 4,) mounted upon shafts 19, which operate
circuit makers and breakers included in the
respective local cirenits d.  For this purpose
the shafts 19 are provided with arms 20, which
are frictionally connected to the shafts and
have a limited movement between fixed stops
7. The arms 20 and one of the stops 7 of
each arm are included iu the respective lo-
cal cireuits, so that the rocking of the arms
between their stops operates to make and
break the’local cireuits and thus operate the
pole-changers to change the polarity of the
currents passing over the main circuits b ¢ a
each vibration of the arms.

The operation of the transmitter as thus far
described is as follows: The operator will take
the pen A in his hand and form the characters
in proper sequence in the usual wanner, wov-
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ing the pen up and down and fromleft toright
in forming the characters and writing the line,
the same as in ordinary writing. As the pen
makes the downstrokes in forming the char-
acters, the cord 56 will be unwound from the
shaft 9 of the interrupter C, thereby revolving
the shalt and moving the brush 12 over the
disk 13 and interrupting the current over the
circuit ¢ repeatedly and in quick succession,
the number and rapidity of the interruptions
being determined by the speed and extent of
the movement of the pen. Asthe pen makes
the upstrokes the spring 15 will rewind the

.cord 56 and niove the brush 12 in the reverse

direction, interrupting the currentin thesame
mapner. So long as the up or down move-
ment of the pen continues the cord 56, acting
upon the pulley 18, will hold thearm 20 against
one of the stops 7 and the local circuit d will
remain closed, (or broken, as the case may be,)
so that the pole-changer E will not be oper-
ated and the polarity of the current passing
over the circuit ¢ will not be changed. As
soon, however, as the movement of the pen is
reversed—i. e., changed from up to down or
down to up—the movement of the pulley 18
will be reversed and the arm 20 will be rocked
against its other stop, thereby changing the
condition of the local circuit d and operating
the pole-changer, so as to change the polarity
of the current passing over the cireuit ¢, and
this change in the polarity of the eurrent will
take place as often as the up-and-down move-
ment of the pen is reversed. As the pen is
moved from right to left and left to right, the
cord 55 and the spring 15 will operate the
brush 12 of the interrupter B to interruptthe
current over the circuit & in the same manner,
and the cord 55,acting on the pulley 18, will act
to close or bréak the other local circuit, d, and
thus operate the pole-changer D to change the
polarity of the current passing over the cir-
cuit b whenever the movement of the pen is
reversed, the same as described in connection
with the pole-changer If. ,

It is to be remarked that the construction
and arrangement of the circuit makers and
breakers formed by the arms 20 may of course
be widely changed without departing from the
invention, and it is also to be understood that
the brushes 12 may bestationary and the disks
13 moved in contact with the brushes, if pre-
ferred.

Referring how particularly toFigs. 11 to 18,
the principal features of the receiver will be
described. This instrument consists, prima-
rily, of the receiving-pen G, which may be a
writing-instrument of any suitable form for
recording the message. The term ‘‘pen’’ as
applied to this instrument is therefore to be
understood as including any form of writing-
instrument.  In thecaseshown a fountain-pen
is employed, which is. composed of a tube of
very fine or capillary bore having its.end
formed into a writing-point.. This pen is con-

nected by a piece of flexible rubber tubing, 57,
with a capillary tube, 58, which enters an ink-

well, 59, preferably located in such position
that the surface of the ink in the well will be
upon a lower level than the point of the pen.

To maintain the well at the proper height
as the ink is lowered by use, it is provided
with an adjosting serew, 60. By locating the
ink-well below the point of the pen it is found
that the ink will be properly supplied to the
pen by the ecapillary action of the pen and the
tube 58, while if the well is located-above the
pen there.is danger of the ink flowing too
freely. The.well may, however, be so ar-
ranged that the ink will flow to the pen by
gravity, an arrangement to this end being
shown in dotted lines -at Fig. 15, suitable
means being provided for regulating its flow;
or the ink may be otherwise supplied to the
pen. The pen is.carried upon the end of an
arm, 61,which is preferably tubular to receive
the tube 57, and is connected by a universal
joint, 62, to the end of a rod, 21, which is free
to move longitndinally in a bearing, 63, but
is retained in any positionto which it is moved
by means of frictional jaws 64, which are car-
ried by light spring-arms 65, and act to grip
the rod with sufficient force to prevent its ac-
cidental movement, and also to overcome its
inertia and arrest and hold it at the end of
each step of its movement, as will be presently
explained.
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Located adjacent to the rod 21 are a pair of '

reversely-arranged receiving electro-magnets,
H H’, which are included in the circunite, and
are provided with armatures £, which are ar-
ranged to act upon therod 21 in such manner
as to impart a step-by-step movement to the
rod in opposite directions, according as one or
the other of the magnets is cnergized. TFor
this purpose the armatures % are divided at
their centers, so as to form two parts, 5 6,
which are connected at their outer ends to
pivots 22, so as to be capable of swinging to
and from the cores of the magnets. The piv-
ots 22 are in tarn supported in frames 23,
which are connected to pivots 24 in such man-
ner as to swing laterally, and thus carry the
two parts 5 6 of the armatures to and from
each other. The frames 23 are provided with
springs 66, the tendency of which is to draw
the two parts of the armatures away from each
other, the movement of the parts in this di-
rection being limited by back-stops 67. The
movement of the two parts of the armatures
away from the cores of the magnets is effected
by means of a spring, 68, connected to one of
the parts, the part not connected to the spring
being provided with a lip, 2, of non-magnetic
substance,which engages with the other part.
The movement of the armatures in this diree-
tion is limited by anadjustable back-stop, 69.
The rod 21 and the magnets H H’ and their
armatures are so arranged that the rod passes
between the adjacent ends of the two parts 5
6 of each armature in such manner that when
the two parts of either armature are moved
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the magnet they will carry the rod with them
and impart a corresponding movement to the
pen G. ,

The operation of the receiving-magnets H
H’ and their armatures is as follows: When-
ever the magnet H is energized by the closing
of the eireuit ¢, in which it is located, the two
parts of its armature will be attracted toward
each other and toward the cores of the magnet.
The springs 66 are so adjusted as tobe slightly
weaker than the spring 68, so that upon the
magnet becoming energized and thus mag-
netizing the two parts of the armature they
will move toward each other and grip the rod
in advance of being moved toward the mag-
net. After gripping the rod the two parts of
the armature will move toward the magnet,
thereby imparting a corresponding movement
to the rod. Assoon as the magnet is de-en-
ergized by the interrupting of the current over
the circuit ¢, the springs 66 will draw the two
parts of the armature apart, thereby releasing
the rod, and the spring 68 will draw the parts
back against the back stop 69. This opera-
tion will be repeated as often as the current
over the cireuit ¢ is interrupted, so as to en-
ergize and de-energize the magnet H, and thus
the rod 21 and the pen G will be moved with
a step-by-step movement, the number and
rapidity of the steps being determined by the
number and rapidity of the interruptions in
the current over the cirenite. The movement
thus given to the pen G will constitnte the up-
ward movement of the pen in forming the
characters. Whenever the magnet H’ is en-
ergized and de energized, the same operation
will take place, except that the rod 21 and the
pen will be moved in the reverse direction.
From this it will readily be seen that in order
to cause the up and down movements of the
receiving-pen G to conform to the correspond-
ing movements of the transmitting-pen A it
is only necessary to canse the interruptions in
the circuit ¢, occasioned by the movement of
the brush 12, as the transmitting-pen is moved
upward, to de-energize and energize the mag-
net H, and the interruptions in the same eir-
cuit occasioned by the reverse movement of
the brush, as the transmitting-pen is moved
in the reverse direction, to de-energize and en-
ergize the magnet H’. To effect this the cir-
cuit ¢, which, as before stated, includes both
the magnets H H’, also includes the magnet
of a polarized relay, 1, (see Figs. 11, 16, 17,
and 18,) the polarized armature 25 of which
is connected by a wire, k, with the cirenit ¢
between the magnets H H’, while the contact-
points 3 4, between which the armature vi-
brates, are connected to wires m n, which re-
spectively conneet with the eircait ¢ beyond
the magnet H' and between the magnet H and
the relay.

The relay I is so organized that the polarity
of the current passing over the circuit ¢ while
the transmitting-pen is moving downward
will cause the magnet I to vibrate the polarized
armature 25into contact with the point 3. The

current passing over the cireait ¢ will then
pass over the wire n, armature 25, and wire %,
and through the magnet F’,thus short-cireuit-
ing the magnet H and leaving the magnet H’
to be energized and de-energized, and thus
move the receiving-pen G in the same direc-
tion. As soon, however, as the movement of
the transmitting-pen is reversed, the polarity
of the eurrent passing over the cirenit will, as
before explained, be changed, and this will
cause the magnet I to vibrate the armature 25
agaiost the point 4. The current then pass-
ing over the circuit ¢ will then pass through
the magnet I and over the wire %, armature
25, and wire m, thus short-circuiting the mag-
net H' and correspondingly reversing the
movement of the pen G. By this means the
receiving-pen is caused to reproduce the up
and down movements of the transmitting-pen.

At some suitable point, preferably near the
pen G, the rod 61 is pivotally connected to a
rod, 70, which is connected by a universal
joint, 71, to a rod, 26, which extends in a di-
rection erosswise of the rod 21, preferably at
or substantially at right angles thereto. ILo-
cated adjacent to the rod 26 are two receiving-
magnets, K K’, which are included in the ecir-
cuit b, and are provided with armatures 7,
which are arranged and act upon the rod 26
in exactly the same manner as the armatures
of the magnets H H’act upon the rod 21, so
that the energizing and de energizing of the
magnet K operates through its armature to
move the rod 26 and the pen G from left to
right, while the energizing and de-energiz-
ing of the magnet K’ operates in a similar
manner to move the pen in the reverse direc-
tion. 'The circuit b is provided with a polar-
ized relay, J, similar to the relay I, which is
arranged and acts to short-circuit one or the
other of the magnets K K’ whenever the po-
larity of the cnrrent passing over the circuit b
is changed, the same as described in connee-
bion with the circuit e. The relay J is so ar-
ranged that so long as the transmitting-pen is
moved from left to right the current passing
over the cireuit & will pass through the magnet
K andact to move the receiving-pen in the cor-
responding direction,and that when the move-
ment of the transmitting-pen is reversed and
the polarity of the current changed the cur-
rent will pass through the magnet K and act
to reverse the movement of the receiving-
pen.

It has now been explained how the move-
ment of the transmitting pen along or at right
angles to the line upon which the message is
being written in either direction will cause
the receiving-pen to move in the same direc-
tion, the movements of the latter pen being
made up of a series of short steps. From this
it follows that any movement of the transmit-
ting-pen in any direction oblique to the line
or intermediate these two directions will canse
the receiving-pen to move in a corresponding
direction, but with a compound movement
made up of a number of steps taken at right
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angles to or crosswise of each other, the rela-
tive number of steps in each direction depend-
ing upon the obliquity of the direction in
which the transmitting penismoved. Bythis
means the receiving-pen is caused to substan-
tially follow any movement of the transmit-
ting-pen, and thus reproduce a snbstantial
fac-simile of whatever is written or traced by
the latter.

The irregular or wavy character of the ob-
lique lines made by the receiving-pen will not
detract materially from the appearance of the
writing, and will not be stifficiently marked to
prevent the handwriting of the person at the
transmitting-instrument from being readily
recognized. The length of the steps with
which the receiving-pen is moved may be
varied considerably; but the receiver will
preferably be so adjusted that the pen will
take from seventy-five to one hundred steps
to the inch. ,

If it is desired that the characters formed by
the receiving-pen shall correspond in size to
those formed by the transmitting pen, the re-
ceiver will be so adjusted that the receiving-
pen will at each interruption of one of the cir-
cuits be moved a distance equal to the move-
ment of the transmitting-pen required to effect
the interruption. DBy changing the relative
movements of the two pens the reproduction
may be enlarged or reduced.

It has already been stated that it is impor-
tant that the receiving pen should besounder
the control of the operator at the transmitter
that whenhe desiresto break the connection be-
tween letters or words in the message or to go
back along theline for the purpose of making
an addition, correction, or interlineation, or
when he has completed one line and wishes to
move the transmitting-pen back to the point
to commence a new line, the receiving-pen
will make the corresponding movements with-
out making any mark on the paper. To effect
this,the system is so organized that the oper-
ator can when he desires cause the receiving-
pen to be raised from the paper. The bore of
the pen is so fine that no ink will flow from
the pen except at such times as its point rests
upon the paper, and .thus when the pen is

raised it will respond to the movements of the .

transmitting-pen without producing any mark.
For this purpose the receiver is provided with
a vertically-moving pen-rest, 27, (see Figs. 11
and 15,) which extends horizontally beneath
the pen and is supported upon arms project-
ing from a rock-shaft, 28, and provided with
a spring or other retractile, 29, by which it is
normally held in position to raise the point of
the pen slightly from the paper. The pen-
rest 27 may be arranged to act upon the rod
61; but it will preferably be arranged to act
upon a. light extension, 30, projecting beyond
the pen.

Acting upon the rest 27 is a pivotal arm, 31,
which carries the armature 32 of an electro-
magnet, o, of comparatively high resistance,
which is included in a local cirenit, @, which

also includes a part of the arm 31, a circuit-

closer, 33, carried by the arm, and a local bat- -

tery, p. - The local circuit ¢ is provided with
a branch, ¢, which jncludes an eleetro-magnet,
r, of comparatively low resistance, and also a
vibrating circuit-closer, 34, (see Figs. 11 and
16,) operated by an armature, 72, which' is
acted upon by the magnet ? of the relay I.
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The circuit-closer 34 is also acted on by a -

spring, 35, which tends to move it to position

to complete the circuit through the branch ¢. -

The circuit ¢ is also provided with a branch,
s, which includes a reversely-acting cireuit-
closer, 34, which is similarly arranged with re-

lation to the magnet ! of the relay J.

The transmitter is provided with a yielding
table or platform, 36, (see Fig.2,) which is lo-
cated directly beneath the point of the trans-
mitting-pen and extends over the entire range
of movement of the pen. This table is sup-
ported upon arms 37, which are pivoted at 38,
50 as to permit the table to yield slightly when
the point of the pen A is brought down upon
it with & pressure equal or about equal to the
pressure exerted upon a pen or penecil in ordi-
nary writing. One of thearms 37 is provided
with a forward extension, 39, which plays be-
tween stops 40 42, which limit the movemént
of the table, and is provided with a spring,
41, the tendency of which is to normally hold
the table in its raised position with the arm
39 out of contact with the stop 40. The stop
40 and the arm 39 form a circuit-closer which
is included in a local cireuit, ¢, which includes
a loeal battery, v, and an electro magnet, 0.
The armature 43 of the magnet w (see Figs. 1,
7, and 8) is secured to a pivoted lever, 44,
which is normally held against a back-stop,
45, by a spring, 46, and carries upon its op-
posite. sides two contact-points, 47 48, which
are insulated from each other. Tocated upon
opposite sides of the lever 44 are a pair of
pivoted levers, 49 50, which are provided with
springs 51, which act to normally hold the le-
ver 49 in engagement with the contact-point
47 and in close proximity to, but not in en-
gagement with, a back-stop, 52, and the lever
50 in engagement with a similar back-stop, 54,
and in close proximity to, but not in engage-
ment with, the contact-point 48. Each of the
levers 49 50 is provided with an adjastable
weight, 53, by which the inertia of the levers
can be increased or diminished toany desired
extent to secure the proper operation of the
levers, as will be hereinafter explained. The
lever 49, contact-point 47, and back-stop 52
are included in the main eircuit b, while the
lever 50, contact-point 48, and back-stop 54
are included in the main eircuit ¢. The le-
vers 49 50 form reversely-acting temporary
eireuit-breakers for the respective circuits & ¢,
as will presently appear.

The operation of this part of the system is
as follows: When the parts are in their nor-
mal position—that is to say, when the trans-
mitting-pen is not in use—the spring 41 will
hold the table 36 in its raised position and the
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arm 39 out of engagement with the stop 40,
80 as to break the local circuit ¢ and de-ener-
gize the magnet w. So long as the magnet w
is not energized, the lever 44 will be held
against its back-stop 45 and the lever 49 will
remain in engagement with the contact-point
47, so as to close the circuit & at that point,

- and the lever 50 will remain in engagement
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with the back-stop 54, so as to also eclose the
circait ¢ at that point. So long as both the
circuits b ¢ remain closed the magnets I of
the relays I J will both be energized, so as to
attract their armatures and rock the circuit-
closers 34 into position to break the connec-
tion through both of the branches ¢ s, and the
pen-rest 27 being then raised so as to raise the
arm 31, the circuit-closer 33 will be operated
to break the local circuit ¢ and de-cnergize the
magnet o, and the spring 29 will hold the pen-
rest in its raised position, so as to raise the
pen G from the paper and hold it in that posi-
tion, and this will continne as long as the fable
36 remains in its raised position. When it is
desired to commence the transmission of a
message, the operator takes the transmitting-
pen in his hand, and, moving itto the proper
position to commence the writing, places the
point against the table 36 and forms the char-
acters with the same pressure on the pen asin
ordivary writing. .The pressure of the pen
against the table acts to depress the table, so
as to rock the arm 39 against the stop 40 and
close the local circnit &, This will energize
the magnet w so as to rock the lever 44 and
cause the contact-point 48 to strike against the
free end of the lever 50; and the blow thus
given to the lever will cause it to swing away
from both the contact-point 48 and the back-
stop 54, and thus temporarily break the main
circuit e.  Thespring 51 will, however, act to
very quickly overcome the inertia of the le.
verand itsweight 53 and swing it back against
the contact-point 48, and thus again close the
cirenit e.  Thebreak thus made in the cirenit
¢ will be of exceedingly short duration; but
the time between the breaking and closing of
the circuit may be regulated with great nicety
by adjusting the position of the weight 53 so
as to eause the lever toswing a greater or less
distance. As the lever 44 is rocked by the
movement of the armature 43, as just de-
scribed, the lever 49 will follow the movement
of the lever 44 until it engages with its back-
stop 52, so that the main cirenit b will not be
broken. The temporary breaking of the eir-
cuit ¢, caused by the swinging of the lever 50,
will operate to de energize the magnet? of the
relay I and permit its e¢ircuib-closer 84 to be
rocked by its spring 35, so as to close the
local circait @ through the branch q. This
will cause the current from the battery p to
pass through the magnets o0 »; but the mag-
net o being of high resistance and the mag-
net » of low resistance, the former will alone
be energized, thereby rocking the arm 31
and depressing the pen-vest 27, so as to lower
the point of the pen G onto the paper. As

soon as the arm 31 is thus rocked the circuit-
closer 33 will close the circuit a, so as to short-
circuit the magnet » and circuit-closer 34, and
the magnet o will remain energized, so as to
hold the pen-rest depressed until de-energized
by the raising of the transmitting - pen, as will
be presently explained. As soon as the cir-
cuit ¢ is closed by the return of the lever 50
against the contact-point 48 the magnet I of
the relay I will be re-energized and the cir-
cuit-closer 34 will be rocked, so as to break
the econnection through the branchq. When-
ever the operator desires to break the econnec-
tion between words or characters or to go back
along the line for any purpose, or, having com-
pleted one line, wishes to commence a new
one, he has only to raise the transmitting-pen
off the table 36, the same as in ordinary writ-
ing. Assoon as the pen is raised from the
table 36, the spring 41, acting upon the arm
39, will raise the table and at the same time
rock the arm 39, so as to break the local cir-
cuit ¢. This will de energize the magnet w
and release the armature 43, so as to permit
thelever44 to be rocked back against its back-
stop 45, and as the lever 44 is thus rocked it
will strike the end of the lever 49 and swing
it, the same as has been deseribed in connec-
tion with the lever 50, so as to temporarily
break the circuit b, the circnit ¢ remaining
closed, the same as described in connection
with the cirenit b. This temporary breaking
of the circuit b will operate to de-energize the
magnet { of the relay J and permit its cireuit-
closer 34 to close the branch s and short-eir-
cuit, and thus de-energize, the magnet o, so as
to release the arm 31 and permit the spring 29
to elevate the pen-rest 27 and raise the pen G
from the paper, and at the same time operate
the circnit-closer 33 to break the local eircuit
«. The pen G will then respond to the move-
ment of the transmitting-pen, as already de-
seribed, but without making any record upon
the paper. The transmitting and receiving
pens having been moved to the position where
it is desired to recomnience the writing, the
operator has ouly to depress the point of the
transmitting pen against the table 36 and the
receiving-pen will be lowered onto the paper,
as already described. In order to prevent
the magnets of the relays I J from being en-
tirely de-energized, so as to release their ar-
matures, and thus allow the circuit-closers 34
to close the branches ¢ s each time the circuits
b c are interrapted by the movement of the
brushes 12 over the disks 13, the springs 35
are so adjusted that the amount of energy re-
quired to overcome their tension is much less
than the energy required to operate the ar-
matures % of the receiving-magnets H H' K K/,
and the main circuits b ¢ are provided with
shunt circuits y, which conneect with the main
circuits upon opposite sides of the interrupt-
ers and include resistance-coils or other resist-
ances z, which are so adjusted as to allow a
constant current to pass over the main cir-
cuits sufficient to energize the magnets I to
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overcome the springs 85, but not sufficient to
operate the armatures h. It is to be under-
stood, therefore, that when the circuitsd care
referred to as being broken or interrupted by
the interrupters B O it is not to be under-
stood that those circuits are necessarily com-
pletely broken, so as to entirely stop the cur-
rents, but only that the currents are suffi-
ciently interrupted to release the armatuares
of the receiving-magnets.

From the foregoing it will be seen that all
of the movements required to form the indi-
vidual letters or characters, and also to bring
them in proper position one after another to
form the words of a line, are made by the re-

-ceiving-pen, the paper remaining stationary

daring the writing. When, however, one or
more lines have been written, it is necessary
that the paper should beshifted so as to bring
4 new portion into position to be written upon.
If the message is to be written in the form of
a single line extending along the length of a
narrow ribbon of paper, the paper must be
shifted longitudinally the length of the line
which has been written, so that when the writ-
ing is resumed it will continue from the point
on the paper where it wasinterrapted. If, on
the other hand, the message is writteninlines
extending across a sheet or wide ribbon of pa-
per, the paper must be shifted forward a dis-
tance equal to the space between one or more
lines. In either case it is important that the
mechanism for shifting the paper in the re-
ceiver should be under the control of the oper-
ator at the transmitter. '

As herein illustrated,the message is written
in the receiver upon a wide ribbon of paper,
L, which is supported at rest upon a station-
ary paper-support, O, while the writing is in
progress. The paper L is led from a roll, and
after passing over the support O, beneath the
point of the pen, passes downward out of the
instrument, where it is attached to a clip, 73,
of sufficient weight to maintain it at the proper
tension and to draw it off the roll when the
latter is permitted to turn. Suitable guides,
as 74, will preferably be provided to hold the
paper smoothly and evenly beneath the pen.
The roll upon which the paper is ‘wound is
provided at one end with anescapement-wheel,
75, which is controlled by an escapement-le-
ver, 76, to which is attached the arinature 77
ofthe magnet », the lever 76 being so arranged
that when rocked by the action of the magnet
it will permit one tooth of the escapement-
wheel to pass and the weight 73 to unwind
and shift the paper L. Theescapement-lever
76 is provided with a spring-or other retract-
ile, 78, which, as soon as the magnet r is de-
energized, will rock the lever in the opposite
direction, and thus permit another tooth to
pass and the paper to be again shifted. The
movement thus given to the paper each time
the magnet » is energized and de-energized is
equal to the space between two lines.

It has already been explained that when-
ever the circuit ¢ is temporarily broken by
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the action of the lever 50 the current from
the local battery p is caused to pass through
the magnet », but without cnergizing it. If,
however, both the circuits b ¢ are simulta-
neously broken, the branches ¢ s of the local
circuit ¢ will both be closed and the current
from the battery p will pass over the wires ¢
g s and through the magnet » without pass-
ing through the magnet o, and the result will
be that the magnet » will become energized,
so as to attract its armature and rock the es-
capement-lever 76 to allow the paper L to be
shifted, as described.

Tor the purpose of simultaneously breaking
bcth the cireunits b ¢ to effect the shifting of

instrament is provided with a circnit-breaker,
M, (sce Fig. 2,) by which the operator can
when he desires break both the circuits b ¢ si-
multaneously. For this purpose the circuits
b ¢include contact springs or brushes 79, which
rest upon a pair of metallic blocks, 80, set in
a head, 81, of insulating material, which is
carried upon a shaft, 82, having a handle, 83,
whieh is in convenient position to be moved
by the operator. The shaft 82 is acted on by
a spring or other retractile, 84, which nor-
mally holds the shaft and head 81 in such po-
sition that the blocks 80 connect  the brushes
79 and close the circuits b ¢. By operating
the handle 83, however,the shaft can begiven
a partial turn, so as to carry the blocks 80out
from underthe brushes 79,and thus break both
the circuits and effect the shifting of the pa-
per L, as deseribed. ‘

Tn the practical operation of the system it
will usually be desirable to make a copy or
duplieate of the message at the sending-sta-
tion, and for this purpose the transmitter is
provided with a wide ribbon of paper, N,simi-
lar to the paper used in the receiver, which is
also supported at rest while the writing is in
progress. The paper N is led from a roll and
passes forward over the table 86 beneath -the
transmitting-pen, and after passing overaroll,
85, mounted upon the shaft 38, is led from the
instrument. A guide, as 86, will preferably be
provided, which will operate to bold the pa-
per smoothly beneath the pen. To effect the
shifting of the paper N,the roll 85 is provided
with a small co-operating spring-pressed roll,
87, which is journaled in the arms 37, and be-
tween which and the roll 85 tlie paper passes.
The roll 85 is provided with a ratchet, 88,
which is engaged by a pawl, 89, carried upon
one end of alever, 90, the other end of which
is connected by a rod, 91, with an arm, 92,
upon the shaft 82 in such manner that when-
ever the handle 83 is operated to break the
circuits b ¢ and effect the shifting of the paper
L the pawl 89 will also be operated to shift
the paper N a corresponding distance.

The general operation of the system is as
follows: The instruments having been sup-
plied with the paper L N, the operator will
take the transmitting-pen and, holding it out
of contact with the paper N, move it to the
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point over the paper where he desires to com-
mence the writing of the message. As the
transmitting-pen is thus moved, one or both
of the brushes 12 will be moved,so asto inter-
rupt one or both of the cirecuits b ¢, and thus,
through the magnets H H’ K K’ and their
armatures, move the receiving-pen to a corre-
sponding position over the paper L, the re-
ceiving-pen being raised out of contact with
the paper by the pen-lifter 27. The operator
will then place the point of the transmitting-
pen upon the paper, as in ordinary writing,
and as soon as the transmitting-pen is pressed
upon the paper the table 36 will be depressed,
thereby closing the local cireunit £,and through
the connections which have been deseribed
depressing the pen-rest 27, so as to lower the
pen G onto the paper. The operator will
then write along the line in the usual man-
ner, and the movements of the transmitting-
pen in forming the characters and in mov-
ing along the line will operate the brushes
12 to interrupt the circuits b ¢, and the arms
20 to change the polarity of the currents pass-
ing over the cireuits, and thus energize and
de-energize therespective magnets H H' K K’
and cause the receiving - pen to follow the
movements of the transwmitéing-pen with a
step-by-step movement,and thus reproduce the
message. If at any point in the line the op-
erator wishes to break the conneetion be-
tween characters or words, or to go back on
the line to make an addition or correction, he
will raise the transmitting pen from the pa-
per. This will allow the table 36 to be raised
and break the local circuit ¢, and through the
connections which have been described de-
energize the magnet o and allow the pen-rest
27 to raise the receiving-pen from its paper.
By then moving the transmitting-pen to the
desired posgition and lowering it onto the pa-
per the receiving-pen will be moved to and

lowered onto the paperin a corresponding po-
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sition. At the end of a line the operation
will be the same. When aline has been com-
pleted and it is desired to commence a new
line, the operator will, either before or after
moving the transmitting-pen into position te
commence the new line, operate the handle
83, so as to shift the paper N, and at the same
time break both the circuits b ¢, and this will,
through the connections which have been de-
scribed, energize the magnet » and operate
the escapement to correspondingly shift the
paper L.

In a practical embodiment of the system it
will usually be necessary to have a transmitter
and a receiver located at each station, so that
messages can be both sent and received at any
station, and in such case it will of course be
desirable to utilize the line-wires of the eir-
cuits b ¢ for both sending and receiving. This
can readily be done by providing a switeh ap-
paratus at each station by which the trans-
mitter and receiver can be switched into and
cut out of the eircuits at pleasure. One form
of switch apparatus suitable for this purpose

is illustrated in the present case. TFor this
purpose the line-wires of the circuits b ¢ (see
Figs. 9 and 10) are connected to spring con-
tacts or brushes 93, which rest upon the pe-
riphery of a rotary switch, 94, having two
pairs of contact-blocks, 95 96 which are con-
nected, respectively, to wires b ¢ which lead
to the receiver and to wires & ¢ which lead to
the transmitter. By turning the switch 94
until the brushes 93 rest upon the blocks 95,
the receiver will be switched into the circuits
and the transmitter cut out, and vice versa.
In the practical operation of the system it is
also important that means should be provided
which will make it eertain that the receiver at
any station will be switched into the cir-
cuits at all times except when the transmit-
ter at that station is in nse. To insure this,
the shaft 97, upon which the switch 91 is car-
ried, is provided with a socket, 98, whieh is
adapted to receive the one end of the trans-
mitting-pen, and the instrament is provided
with a stationary fork, 99, which is adapted
to receive and support the other end of the
pen.  The fork 99 is so positioned that when
one end of the pen is inserted into the socket 98
and the other end restsin the fork the switch
94 will be in position to connect the receiver
to theline-wires of thecircuits. By this means
it is only necessary for the operator when he
has finished using the pen to place it in the
pen rack or receiver formed by the socket and
fork to insure the proper connection of the re-
ceiver to the circuits, and a glance at the trans-
mitter will show at any time whether or not
the proper connection exists. This feature is
of particular importance when the system is
employed for ordinary business purposes and
is not operated by specially-skilled operators.
Whenever the transmitting-pen is removed
from the pen-rack, it will usually be for the
purpose of transmitting a message, and in such
case it is of course necessary to shift theswiteh
94 so as to connect the transmitter to the line-
wires. 'To effect this automatically, the shaft
97 is provided with an arm,100,which is acted
on by a spring or other retractile, 101, insuch
manuner that when the shaft is released by the
lifting of the pen from the rack the spring will
act to shift the switeh into position to conneet
the transmitter with the line-wires and main-
tain that connection until the switeh is again
shifted by the replacing of the pen in the rack.

Modifications may be made in many of the
details of the system, and still it would carry
out my invention. A few of the more general
modifications which may be made will be re-
ferred to.

The receiving-pen may in some cases con-
sist of a simple pencil or tracer, as indicated
at Iig. 26, and in such cases the apparatus for
supplying the ink to the pen will be dispensed
with. Insome cases it may be preferred to

write the message in the form of a single line
extending along thelength of a narrow ribbon
of paper, as indicated at Fig. 25, and in such
cases it will only be necessary to arrange the
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mechanism for shifting the paper so that the
paper will be shifted in the direction of the
length of the line and operate the handle 83 a
sufficient number of times toshift the paper the
length of a line. If, in addition to transmitting
messagesin writing, it should be desired to ca-
pacitate the system to transinit and reproduce
diagrams, maps, or pictures, all that is neces-
sary is to allow the transmitting and receiving
pens to have the necessary range of movement
in each direction. The closing and breaking
of the loecal circuit ¢ to lower and raise the re-
ceiving-pen may be effected by a special key,
instead of by the transmitting-pen, or by a
circuit-closer arranged and operated in any
sunitable way. The paper. L, instead of being
shifted by a weight controlled by an escape-
ment, may be shifted in any other desired

manner, or the means for shifting the paper.

or raising the pen, or both, may be omitted.
So, also, the means for holding the paper at
rest during the writing operation may also be
modified.

The rods 21 26, instead of being straight,
may form the peripheries of segments or
wheels, as shown in Figs. 19 to 21, the receiv-
ing-magnets being so positioned thab their
armatures will act upon the wheels to revolve
them in reverse directions by gripping their
peripheries. In such case as this the rotary
motion of the wheel will of course have to be
converted intc reciprocating motion to he
transmitted to the pen. This may be done in
a variety of ways—as, for example, by means
of a eord, 102, which passes around the wheel,
and is attached tothe ends of arod, 103, which
moves in guides 104 and is connected by a
universal joint to the rod or arm for moving
the pen. !

It has been stated that the movements nee-
essary to reproduce the message, instead of be-
ing imparted to the receiving pen, may be
wholly orin part imparted to the paper. Figs.
22 to 24 illustrate one way in which this can
be done. - In this case the pen G is stationary
and the paper L in the form of a sheet or pad
of sheets is supported upon asmall table, 105,

- which is arranged to movein a dovetail chan-
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nel formed in a carriage, 106, which carriage
is in turn arranged to move in a dovetail ¢han-
nelarranged crosswise of thefirst channel. The
table 105 and carriage 106 are connected, re-
spectively,toand operated by arms 107 and 108,
corresponding to and operated in the same
manner as the arms 61 70, connected to the
pen. This is, however, a simple reversal of
the order of movement, and is to be consid-
ered as in a broad sense the equivalent of cor-
respondingly moving the pen. Itisto beun-
derstood, therefore, that whenever the paper

“is referred to as ‘“stationary’! or ‘‘at rest’’ that
y

term only means that the paper has no inde-
pendent feeding movement while the writing
is in progress, and it is also to be understood
that when the movement of the receiving-pen
is referred to as forming the characters that

386,814

also ineludes the equiivalent movement of the
paper.

Instead of the electromotors or receivicg-
magnets herein described any electromotor

70

that can be operated by pulsations of substan-:
tially the same effective strength in an electrie -
circuit to movethe réceiving pen,as described, -

orwhich will transmutesuch pulsationsintothe
deseribed movements of said pen,may be used.

It is to be understood that the terms ‘‘ char-
acter,”” *‘ writing,”” and ‘*message,’’ as herein
used, include any matter, such as pictures,
maps, drawings, diagrams, and arbitrary char-
acters of all kiunds, as well as ordinary and
short-hand writing; also,that the term “‘paper”’
includes any surface suitable for receiving
writing or from which writing or printing
already made is to be traced.

As will be seen from the above description,

in transmitting and recording a character L

transmute the movement of the transmitting-
pen into pulsations of substantially the same

effective strength in an electric circuait, vary-

ing in number with the linear extent of the
movement of said pen,and varying in speed of
succession with the rapidity of such movement,
by wholly or partially interrupting the current,
and I transmute suech pulsations into move-
ments of the receiving-pen,

By pulsations of substantially the same ef-
fective strength I mean that they are the ef-
fects produced by wholly or partially inter-
rupting a current in an electric cirenit, the
strength of such eurrentinsuach circuit between
such interruptions being sufficient to operate

the electromotor, and the interruptions pre-

venting such current from operating such mo-
tor,whether thestrength of the current changes
or pot, being thus radically different from the
electrical effeels employed in electrical writ-

“ing-instruments proposed prior to-my inven-

tion, in which the effective strength of the cur-
rent in the circuit is purposely constantly
varied by increments added to or taken from
said current, which latter continuously oper-
ates the motor during the operation of writ-
ing, an example of such an instrument being
set forth in United States Letters Patent No.
217,588. -

Some of the advantages resulting from the
employment of my invention, hereinafter
claimed, are the following: Variations in the
constancy of the batteries or other generators
of the currentsand in the strength of the cur-
rents,dueto defectiveinsulation,rain,and other
causes, do not affect the movements of the re-
ceiving-pen. Both the transmitting and re-
ceiving pens are capable of sufficient move-
ment to produce not only a single character,
butb successive characters, to make up words
and sentences or other matter upon stationary
paper wholly by the movements of the said
pens and in the handwriting of the operator,
as in ordinary writing. After characters,

words, or other matter have been writtenand
reproduced, erasures, corrections, insertions,
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changes, or additions can be made to such mat-
ter, at the will of the operator.

I have herein described a system which car-
ries out not only my ivvention hereinafter
claimed, but other inventions made by me, to
show how it may be used in connection with
them in making up a complete system, such
otherinventionsconsisting of instrumentalities
and combinations of the same in said system
I have set forth in applications made by me
for United States Letters Patent, Serial Nos.
276,921 and 278,895, filed June 13, 1888, and
July 3, 1888.

What I claim is— .

1. The method of transmitting and record-
ing a character by the movements of a trans-
mitting-pen and a receiving-pen by transmus-
ing the movements of said transmitting-pen
into pulsations of substantially the same effect-
ive strength in an electric cireuit varying in
number with the linear extent of the move-
ment of said pen and varying in speed of suc-
cession with the rapidity of said movement,
and transmuting said pulsations through the

; intervention of an electromotor into move-

ments of the receiving-pen, substantially as
set forth. .

2. The method of transmitting and record-
ing a character by the movements of a trans-
mitting-pen and a receiving-pen by producing
in an eleetric eireait through the movement of
said transmitting-pen pulsations of substan-
tially the same effective strength varying in
number with the linear extent of the move-
ment of said pen and varying in speed of sue-
cession with the rapidity of said movement,
and thereby, through the intervention of an
electromotor, causing movements of the re-
ceiving-pen, substantially as set forth.

3. The method of transmitting and record-
ing a character by the movements of a trans-
mitting-pen and a receiving-pen by transmut-
ing the movements of said transmitting-pen

"in two directions crosswise of each other into

5¢C

two series of pulsations in two electric cir-
cuits, the pulsations of each series being of
substantially the same effective strength and
respectively varying in number with the
linear extent of the movement of said penand
varying in speed of succession with the ra-
pidity of said movement, and transmuting
said two series of pulsations into movements
of the receiving pen in directions crosswise of
each other, substantially as set forth.

11

4. The method of transmitting and record-
ing a character by the movements of a trans-
mitting-pen and a receiving-pen by prodacing
in two electrical circuits through the move-
ment of the transmitting pen in two directions

-crosswise of each other two series of pulsa-

tions, the pulsations of each series being of
substantially the same effective strength and
respectively varying in number with the
linear extent of the movement of said penaud
varying in speed of sueccession with the ra-
pidity of said movement, and thereby,through
the intervention of two electromotors, caus-
ing movements of the receiving -pen in two di-
rections crosswise of each other, substantially
as set forth.

5. The method of transmitting and record-
ing a charaeter by the movements of a trans-
mitting-pen and a receiving-pen by transmut-
ing the movements of said transmitting-pen
in directions opposite of each other into pul-
sations of substantially the same effective
strength and of opposite polarity in an electric
circuit, respectively varying in number with
the linear extents of the movement of said
pen in opposite directions and varying in
speed of succession with the rapidity of the
said movement, and transmuting the said pul-
sations of opposite polarity into movements in
opposite directions of the receiving-pen, sub-
stantially as set forth.

6. The method of transmitting and record-
ing a character by the movewments of a trans-
mitting-pen and a receiving-pen in direetions
opposite of each other by producing in an elec-
tric circuit, through the movement of said
transmitting-pen in said opposite directions,
pulsations of substautially the same effective
strength and of opposite polarity, respectively
varying in number with the linear extents of
the movements of said pen in opposite direc-
tions and varying in speed of succession with
the rapidity of the said movements, and there-
by, through the intervention of an electro-
motor, causing movements of the receiving-
pen in opposite directions, substantially as set
forth.

In witness whereof I have hereunto set my
hand in the presence of two subscribing wit-
nesses.

ELISHA GRAY.

‘Witnesses:

Ropr. V. HUGHES,
JAMES M. ORMES,.
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