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UNITED STATES

PATENT OFFICE.

ELISHA GRAY, OF HIGHLAND PARK, ILLINOIS.

TELAUTOGRAPH.

SPECIFICATION forming part of Letters Patent No. 461,478, dated October 20, 1891,

Original application filed September 17, 1889, Serial No. 324,232, Divided and this application filed Angust 13, 1890, Serial No.
361,985, (Nomodel.)

To all whom it may concern:
Beit known that I, ELISHA GRAY, a citizen
of the United States, residing at. IIIOhland

Park, county of Lake, and State of Illm01s'
have invented certain new and useful Im-,

provementsin Telautographs, fully deseribed
and represented in thefollowing specification
and the accompanying drawings, forming a
part of the same.

My present-invention relates to apparatus
for use in the art of telautographic communi-
cation, and is a dlvwlon of my application,
Serial No. 324,232, filed September 17, 1889.
In the said fm-mel application a complete or-
ganization of apparatus for telautographic
communication is shown and described, and
I make reference to that application for a de-
seription of those parts of the organization
not claimed herein, and with which (as well
as with other forms of apparatus) my present
invention may be used. In a telantographie
instrument such as that to which my im-
provement relates motion is given to the re-
ceiving-pen by means of power derived from
a motor, a revolving shaft, a weight, or other
power mechanism or foree hereinafter generi-
cally designated as a “prime motor,” inde-
pendent as regards its source of power of the
transmitting -instrument, but controlled or
governed in the - application of its power to

.the receiving-pen from the transmitting-in-

strament. In order to plov'de for a rever%l
of the direction of motion of the receiving-pen
in correspondence with reversal of direction
of motion of the transmitting-pen, it is necés-
sary to interpose between the prime motor
and the receiving-pen a reversing mechanism
also controlled from the transmitting-station.
The mechanism for this purpose described
and claimed in the said former application
consists of a set of magnet-weights, one set
for each of the two crosswise directions of mo-
Each of these
sets consists of two magnet-clutch weights,

each weight being suspended from a disk
mounted upon the prime-motor shaft and ar-
ranged to be clutched to that shaft at proper
1nte1val_s to raise the weight. Each of the
said magnet-cluteh Weight-s is also connected
to the drum from which the receiving-pen is

-driven through the agency of the magnetic

cluteh in such manner thdt they altelnately
act upon the said drum to drive it in alter-
nately-opposite directions.

My present invention consists in a substi-
tute forthisreversing mechanism of the same
general character, but so organized that
greater simplicity of counstrietion and cer-
tamty of operation and durablhty of partsare
secured.

In the drawings annexed to the specifica-
tion, and which illustrate my invention, Fig-

ure 1 is a plan view of my improved revers-

ing mechanism. Fig. 2 is a section upon an
enlarged scale, taken on the line 2 2 of Fig.

. Fig. 3 is aside elevation, partly in section,
on the line 3 3 of Fig. 1; and Fig: 4 is a sec-
tion on the line 4 4 of Fig. 1.

The apparatus shown in Fig. 1 to the left
of the motor counstitutes the improved device
as applied to that side of the receiving-in-
strument which responds to one of the-two
crosswise movements of the transmitting-pen.
The other side of the receiving-instrument is
provided with a duplicate of this apparatus.
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Each of these sets of devices contains two -

clutch-magnets X’ Y”, respectively, which are
duplicates of each other. One of these clutch-

magnets Y/ is shown in section in Fig. 2, and

will now be described.

The magnetic core 1 hasat one end acham-
ber 3 and at the other end an extension 2
about which is placed an insulating bushmw
4, which in turn carries a brass ring 5, Whlch
serves as a bearing for a contact- spnno“ and
is connected with the magnet-coil. The usual

disk 6,of soft iron, supports the soft-iron shell -
.7 of the magnet at its outer end, forming with

the core- shell and a non-magnetic disk 8 ,Sup:
porting the inner end of the shell 7, the in-
closed space in which the coil is wound. The
disk 8 will preferably be of hard rubber.
Within the recess 3 is a :stop 9 fast on the
shaft 21, and between this and a second stop
10, also fast ‘upon the shatt, is placed so as to
have but a very slight endmse play, a brass
sleeve 11, free to rotate_ upon the shaft and
provided with friction-bearings12. The pre-
ferred material of this bearing 12 is vulcan-
ized fiber treated with boiling parafﬁne -Wax,
which effects the elimination of all mmstuu,
and the filling of the pores of the fiber with
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.out lubrication.

paraffine, making a good bearing to run with-
The sleeve 11 carries.on its
outer end a hard-rubber disk 13, rigid with
the sleeve, and just within this a pulley 14,
also of hard rubber, is journaled upon the
sleeve, being also provided with a loose fric-
tion-bearing, preferably of the material above
described. Between the pulley 14 and the
end of the magnet is a non-magnetic disk 15,
preferably hard rubber, and united to itis
a soft-iron disk 16, the two together forming
a pulley and the former being provided with
a pin 17, which passes into ashort longitudi-

nal slot 18 in the sleeve 11. (See Fig. 2.) The

disks 15 16 are also provided with a friction-
bearing upon sleeve 11, preferably of the ma-
terial before described, and have a slight
longitudinal movement with reference to the
sleeve, limited by contaet with the shell 7 and
core 1’ upon one side and pulley 14 upon the
other. - On.the inner end of the sleeve 11 is
fixed a collar 19, and between this collar and
the face of the disk 15 is compressed a spring

20, which tends to force the disk out from the

25

clutch-magnet.. The iron disk 16 serves as
an armature for the magnef, and when the

~ coils of the magnet are excited the disk is
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- tween the disks 13 and 15.

45

.50

drawn up against the tension of spring 20

until it comes into contact with the end of
shell 7 and core 1, the rubber disk 15 being
withdrawn from contact with the pulley 14.
In this position it is held fast and revolves
with the magnet and shaft, carrying with it
the sleeve 11 by reason of the engagement of
the pin 17 therewith. The pulley 14 is now,
however,unclamped, and isleft free torevolve
in either direction upon the sleeve 11. When
thereis nocurrent passing through the coils of
the elutch-magnet, the disk 16 is pushed back
by the spring 20 and clamps the pulley 14 be-
Thesleevell and
all parts mounted on it are then free to re-
volve in either direction, carrying with them
the pulley 14. This may be considered the
normal condition of these parts. These two
clutech-magnets are placed facing each other
upon a shaft 21, journaled in suitable bear-
ings. For convenience it will be considered
that the magnet above described is the left-
hand magnet in Fig. 1, and I will apply the

"primes of the same numbers used for desig-

“nating the various parts to the corresponding
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partsof theright-hand magnet. Toeachof the
pulleys 14 14’ is attached a cord 22 22/, these
cords passing to opposite sides of the drum
23, and being fastened thereto. Tothe oppo-
site side of each of the pulleys 14 14’ from
that to which the cords 22 22’ are respectively
attached is fixed one end of a cord 24, (see
Fig. 3,) which passes about an idle wheel 25,

which is journaled between the forks of the

Y-shaped support 26, the shank of which
passes through a bracket 27 and is held in
position by a spring 28, resting at one end
upon the bracket and at the other upon a nut
29 upon the end of the shank. This spring

serves to keep the cords 24, 22, and 22’ always

461,473

under tension. Within the spring 28, and
about the shank of the support 26, is a sleeve
30, which serves to prevent any possible si-
multaneous winding .of both of the ends of
the cord 24 upon the pulleys 14 14’ by reason
of the pulleys being simultaneously gripped
between their respective disks 15 and 13, or
by réason of friction between their bearings
and sleeve 11. Should such double winding

-of the cords 24 begin, the spring 28 will be

slightly ‘compressed, but speedily the nut
will come in contact with the lower end of
the sleeve 30, preventing the further advance
of the support 26, and consequently check-
ing the double winding of the cords 24. To
cach of the disks 15 and in a groove formed
for that purpose is fixed a cord 31, to the lower
end of which is attached a weight 32. The
shaft 21, which carries the clutch-magnets, is
not made continuous in this construction
with the shaft driven by the motor. It car-
ries upon its inner end a soft-iron disk 33,
which normally stands in elose proximity to
the ends of the core and shell of a clutch-
magnet D, thislatter magnet being fast upon
the motor-driven shaft 34. This magnet is
shown in cross-section in Fig. 4. The coreof
the magnet is made of soft iron and is bored
out of such a size as to allow the shaft 31
(which is preferably of brass) toslip into the
hole and fit tightly therein. . The head 47 of
the magnet-spool nearest the disk 33 is made
of non-magnetic material, such as hard rub-
ber, and the outer shell or covering 48 is
made of soft iron as is also the head 49 far-
thest from the disk. The ends of the outer
shell and of the core next to the disk project
forward slightly beyond the head 47 and come
into contact with the disk 33, this disk con-
stituting an armature for the magnet. The
disk 33 is keyed on the shaft 21, and has a
slight play endwise of the shaft to enable it
to be drawn up against the ends of the mag-
net-core and shell when the magnet is ener-
gized.

The circunit connections are as follows:
From the local battery o’ the current passes
through wirew and branches through wire %/,
shaft 34, the coil of magnet D, one end of
which is in electrical connection with shaft
34, brush 35, wire «’’, circuit-breaking switch
36, plate 37, circuit-breaking switch 33, and
wire 2/’ tobattery. The other branch of the
circuit passes through the wire x to shaft 21,
where it again divides, to the coils of magnets

X’ Y/, respectively, ons end of each of which .

coils is in contact with the shaft 21. From
the coil of magnet Y’ the circuit passes through
brush 39, wire &’ to stop 40 and armature 41
of magnet J’, and thence to battery.  From
the coil of magnet X’ the circuit. passes

" through brush 42, and by the wire '’ to stop

43 and armature 41 of magnet J’, and thence
to battery. The cords 31 31’ pass, respect-
ively, through the slotted ends of the circuit-
breaking springs 38 and 36, and are pro-
vided with knots 44 44’, so placed as to come
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in contact with the ends of the springs 38
and 36, respectively, and raise the one or the
other, as the ease may be, out of contact with
plate 37, thereby breaking the circuit of mag-
net D. It will be observed that this circuit
is dependent upon the contact of both of
these springs with plate 87, and consequently
will be interrupted by the elevation of either
of them. TFrom these connections it is obvi-
ous that the circuit of the battery o’ will be
closed through magnet D at all times, except
when the circuit is interrupted by one of the

two knots 44 44/, coming in contact with and .

raising one or the other of the springs 38 36,
and that the circuit of the battery o’ will al-

ways be closed through one or the other, but

not at the same time through both of the mag-
nets X’ Y’, the position of the armature of
magnet J’ determining which one of these
clutech-magnets is energized. Therefore a re-
versal in the reversing-circuit e will cause the
circuit from the battery o’ to be shifted from
one of the magnets X’ Y’ to the other. Tt
will be observed that when either of these
cluteh - magnets is de-energized the whole
structure mounted upon the sleeve 11, and
which is then collectively rigid, will be re-
volved by its weight and give to the drum 23,
through the medium of cord 22, a motion of
revolution with it. ~ It will also be observed
that when either of these clutch-magnets is
energized and attracts its armature-disk 16
it becomes active to elevate its weight 32, and
its pulley 14 is meanwhile free to revolve, so
as not to resist the tendency of the opposed
weight to give motion to the drum 23.

The operation of these devices isas follows:
Supposing theé current on the reversing-cir-
cuit to be of such polarity as to cause the ar-
mature of the magnet J’ to rest against stop
43, the cireuit of battery o’ will pass through
clutch-magnet X’, cluteh-magnet Y’ being cut
out of circuit. Pulley 14 will therefore be
cluteched fast to its sleeve 11 and will be ro-

tated under the pull of weight 32, thereby.
giving a tendency to drum 23 to revolve in

the direction indicated by the arrow in Fig.
1. The disk 15’ of magnet X’ will revolve
with the magnet X’ and wind up its weight
32’. The pulley 14’ will be free to revolve in
either direction upon the sleeve 11, and there-
fore will be drawn by the cord 22/, so as to
revolve toward the drum 23. As soon as the

weight 32’ is raised high enough to bring the

knot 44’ into contact with spring 36 and 1ift
the latter off the plate 37, the circuit of mag-
net D will be broken and it will release its ar-
mature-disk 33, therotation of the shaft 21 will
cease,and consequently the upward motion of
weight 32/, Weight 32" willnow begin to drop,
there being nothing to sustain it, and will
drop far enough to-again close the circuit of
magnet D, when it will again be raised, and

will continue thus vibrating until the circuit |

connections are reversed and it is permitted
to descend, giving motion to the pulley 14’.
Change of polarity in the-circuit ¢ consequent

upon a reversal of the direction of motion of

the transmitting-pen (as fully deseribed in the -

application of which this is a division) shifts
the circuit of battery o’ to the clutch-magnet
Y’, cutting out magnet X’. The position of
the parts as now reversed is as follows: The
pulley 14" is clutched to its sleeve 11, has be-
come operative to give a motion to drum 23
in a direction opposite to that indicated by
the arrow under the pull of weight 32’. The
pulley 14 is unclamped and free to revolve,
and the disk 15 and magnet Y’ are perform-
ing the function of raising the weight 32. It
should be observed that while the magnetiz-
able metallic surfaces of magnetic clutches,
as X/, Y’, and D, may be in actual contact, I

find that in practiee it is preferable, in order’

toprevent sticking or demnagnetization, to face
one or both of theadjacent metallic surfaces
with a layer of non-magnetic material, as
parchment. 'T'he unison-stops employed in
this case are shown in Figs. 2 and 3,and con-
sist of a pin or projection 45 from each of
the pulleys 14 and a fixed stop 46, placed in
the path of each of the pins 45. . The total
movement of the receiving-pen in each of its
two crosswise directions corresponds to a
movement of the corresponding pulley 14 a
little less than an entire revolution, each pul-
ley 14 being free to revolve in &ither diree-

tion until its pin 45 comes in eontact with one -

side or the other of its stop 46.

Asstated in the application of which thisis
a division, I mean herein by the term “trans-
mitting-pen” either a wriling-instrument of
any sort or a simple handle of convenient
form to be grasped by the operator and moved
to describe the outline of the characters; and
by the term “receiving-pen” I mean to indi-
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cate any sort of writing-instrument capable

of recording a character received, whether or
not it employs a writing-fluid; also, as stated
in thesaid formerapplication, the movements
necessary to reproduce the message, instead
of being imparted to the receiving-pen, may
be wholly or in partimparted to the paper;

ITO

and it is therefore to be understood that a re- -

cording-surface movable for the purpose of
recording characters is, for the purposes of
this application, the equivalent of a movable

en. : :

‘What I claim is— : :

1. The combination of a receiving-pen or
other driven mechanism, a weight for giving
movement to the driven mechanism, mechan-
ism for raising the weight, mechanism for con-
necting the weight alternately to the weight-
raising mechanism and to the driven mech-
anism, and a magnetically-controlled eluteh

governing the said connecting mechanism, -

and acting thereby to alternately cause the
weight to be raised and the driven mechan-
ism to be moved, substantially as described.

2. The combination of a receiving-pen or
other driven mechanism, a weight for giving.

movement to the driven mechanism, a shaft,
mechanism for rotating the shaft toraise the
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Wewht, and electrically-controlled mechan-
ism mounted on the shaft for connecting the
weight alternately to the shaft and to the
driven mechanism,substantially as described.

3. The combination of a receiving-pen or
other driven mechanism, a weight for giving
movement to the driven mechanism, a shaft,
mechanism for rotating the shaft to raise the
weight, a pulley on the shaft from which the
we wht issuspended, a pulley on the shaft con-
nected with the drlven mechanism, a clutch-
maguet, and mechanism controlled by the
clutch magnet to connect the weight-pulley

alteruately to the shaft and tothe pulley con-

nected with the driven mechanism, substan-
tially as described.

4, The combination of a receiving-pen or
other driven mechanism, a weight for giving
movement to the driven mechanism, mech-
anism for raising the weight, mechanism for
connecting the weight alternately to the
weight-raising me(,hctmsm and to the driven
mechamsm, a magnetically-controlled clutch
controlling the connecting mechanism, and
acting thereby to alternately causethe weight-
to be raised and the driven mechanism to be
moved, and means for automatwally arrest-
ing the operation of the weight-raising mech-
anism when the weight has. been r(u%ed to a
sufficient height, subst-zmtially as deseribed.

5. The combination of a receiving-pen or

*other driven mechanism, a weight for giving

movement to the driven mechanism, mech-
anism for raising the weight, mechanism for
connecting the weight alternately to the
weight-raising mecham@m and. to the driven
mechanism, and a magnetically - controlled
cluteh eontrolling the said connecting mech-
anism, thereby to alternately cause the weight
to be raised and the driven mechanism to be
moved, and a second cluteh, as D, controlling
the operation of the weight- r(usmo mechan-
ism and provided with L01111ect101]%, whereby
it operates to antomatically arrest the opera-
tion of the weight-raising mechanism when
the weight hds been raised to a sufficient
hewht qlleMntl(xll_)' as deseribed.

JIna telantographicsystem, the combina-
t10n of areceiving-pen,two weights for giving
movement to the receiving-pen respectively
in differentdirections, mechanism for raising
‘the weights, mechanism for connecting the
weights aiternately with the receiving - pen
.a,nd the weight-raising mechanism, and two
electrieally- controlledclutchesforcontlollmg
the said connecting mechanisms thereby to
cause the two weightsto be alternately raised
and the receiving-pen to be alternately driven
in different directions, substantially as de-
scribed.

7. In a telautographic system, the combina-
tion of a receiving-pen, two weights for giving
movement to the receiving-pen respectively
in different directions, mechanism for raising
the weights, mechanism for connecting each
weight alternately with the receiving-pen and
the weight-raising mechanism, and two mag-
net-clutches controlling the said econnecting
mechanisms thereby to cause the two weights
to be alternately raised and the receiving-pen
to be alternately driven in different direc-
tions, substantially as described.

8. In a telautographic receiving - instru-
ment, the combination of a receiving-pen, a
pen-drum connected thereto, two loose pul-
leys, each connected to the drum by a cord, a
tension device. operating to keep the eords

taut, and means for alternately revolving one
or the other of the pulleys as one or the other
direction of movement of the receiving-pen
is required, substantially as described.

9. In a telautographic receiving -instra-
ment, the combination of a receiving-pen, a
pen-drum connected thereto, two loose pul-
leys, each connected to the drum by a cord,
two loose pulleys carrying weights, and means
electrically controlled from the transmitting-
station for connecting one or the otherof the
pulleys connected to the drum with & weight-
carrying pulley, according to the direction of
motion required for the receiving-pen, sub-
stantially as described.

10. 1n a telautographic system, the combi-
nation of a receiving-pen, a pen-drum with
which the pen is connected, a rotating motor-
shaft, two pairs of loose pulleys mounted on
the shaft, one pulley of each pair carrying a
weight and the other pulley of each pair be-
ing connected with the pen-drum, and means
electrically controlled from the transmitting-
station for alternately connecting each of the
weight - carrying pulleys to the motor-shaft
and to the otherloose pulley of the pair,where-
by the raising of the weights is effected by
the shaft and thedriving of the receiving-pen
is effected by the weights, substantially as de-
seribed. '

11. The combination of the magnet Y’, the
spring-pressed armature-pulleys 1516, mount-
ed so as to move to and from the magnet, the
sleeve 11, and the pulley 14, substantially as
and for the purpose set forth.

in testimony whereof I have hereunto set

my hand in the presence of two subseribing
witnesses. .

ELISHA GRAY.

Witnesses:
S. WINTHATL,
J. J. KENNEDY.
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