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- To all whom it may concern:

Be it known that I, GEORGE S. TIFFANY, a

 5 - ‘citizen of the United Sta,tes residing at H1g]1..

land Park, county of Lake and State of Illi-

© 5 nois, have invented certain new and useful
. Improvements in Telautographs, fully de-

~ scribed and represented in the following
-~ specification and theaccompanying drawings,
~ forming a part of the same.

10

My invention relates to telautographs pat-
ented by me, and is in part an improvement
uponthe canst_ruction and organization shown

on applications filed by me. In these pat-
ents I have shown organizations wherein the

- movements in extent of the transmitting-pen

. aretransmuted into impulses of like polarity
- which are sent to line and at the receiver are
20
. by whieh the mechanism for moving the re-

transmuted into induced to-and-fro impulses,

- ceiving-pen step by step 1s operated or eon-

-'_tmlled This organization necessitates the

- sending over the hne -wire of impulses of like

25

Tect-

polarity, which I find to be injuriously a

~ed by the static capacity of long lines..

One object of my present invention is to

- overcome this difficulty, and to that end I

-~ impulses at the transmlttmﬂ‘-stcmon

propose to transmute the movements of the

transmitting-pen into high-tension induced

induced to-and-fro 1mpul%eb then travel over

" the main line and control the operation of the

o - step-by-step mechanism at the receiver.
R .: 35 :L
'. ‘struetion in the static capacity of the line,

AS
to-and-fro impulses they meet with less ob-

- and because of their high electromotive force
~ they are especially add,pted to effect prompt

- .and accurate transmission over long lines.
40

-My present invention also meludes provi-

‘sion for effecting the reversal in direction of

niovewment of the receiving-pen to correspond
with reversal in direction of movement of the
transmitting-pen over the same line-wire as
that which transwmits the said to-and-fro im-
pulses. To secure this result, I place the

- step- by-step mechanism at the receiver or a

- repeating relay controlling it in one branch

of the main lme and the reversing mechan-

. ".-'.'-{..50 ism in {muLhel branch. The former brauch

of the transmitting-pen.

These |

ohmic resistance;while the latter branch, con-
versely, is made to have high inductive and
low ohmic resistance. I also provide the lineé
with a constant ¢urrent of low electromotive
force, the polarity of which is changed upon
each reversal in the direction of movement
Owing to the ad-
justment of the resistances in the branches
of the receiver, the induced impulses aet prac-
tically only upon the branch containing the
step-by-step mechanism, while the constant

| | ,, i eurrent acts practically only upon the branch
“in United States Letters Patent Nos. 617,890,

617,891,and 617,892, granted January 17,1899, .

containing the reversing mechanism.

My invention also has for its object im-
provements in the step-by-step escapement
mechanism for the receiver, whereby the lat-
ter is simplified.

In the drawings annexed, forming a part
of this specification, Figure 1 is a diagram of
circuits, illustrating my invention. Kigs. 2
and 3 show, on au enlarged scale, views of the
escapement in different positions. FKigs. 4
and 5 show a modification.

As usual in describing organizations of
telautographic instruments, I have shown
herein a single line-wire with its connections,
which provides for the transmitting move-
ments of the transmitting-pen in one of its
two crosswise directions of movement and the
reversal thereof. It will of course be under-
stood that the complete instrament includes
a second line-wire with a duplicate of the con-
nections shown herein, whereby is provided
means for transmitting the movements of the
transmitting-pen in the other of its two cross-
wise directions of movement with the reversal
thereot.
ment are duplicates of each other, the de-
seription of one only 1s necessary.

A transmitting-pen and its two pen-arms
and associated parts are shown in Fig. 1 of
my Patent No. 617,890, above referr {ed to.

The usnal interrupter-disk rotating in one

“direction or the other, according to the direc-

tion of movement of the transmitting-pen, is
shown at 1, the interrupter at 2, and the
prony- _brake at 3.

Disan induction-coil having primary wind-
ing 4 and secondary Wlﬂdlllﬂ‘ 5. 'The usual
divided battery Z Z' may be employed - The

o § cause. to h.::we a 10w inductive a,ud high | asual writing-platen is shown at 0, wwh pen-

........

ASSIGNOR TO THE

As these two halves of the instru--

55

go

95




2

raisingresistance R. One terminal of the bat-
tery is connected by wire

| 7 with the primary
winding 4 of the induction-coil and inter-

‘rupter2. When theinterrupter 2 rests against
contact 8, the circuit of the battery is com-

pleted throuﬂ*h wire9. The main line L passes

- through the seeondary winding 5 to resist-
| anceR thence by wire 10 to the wrltmg-platen |
_thence by wire 11 to the Prony brake 3 and
‘10 one or the other of contact-stops 12 13, re-
. gpectively connected to opposite poles of the
divided battery Z Z' by wires 9 and 14.

When

~ the wrltlnu'-platen is:- depressed, the resist-

15

ance R is short- circuited. It will therefore

be seen that the vibrations of the interru pter
‘cause successive makes and breaks in the cir-

- cuit of the primary winding of the induction-
“eoil, thus produeing: to- a,nd fro reverse cur-

rents of momentary duration on line.
windings-of the induection-coil are so related

' 20
- to ea,ch other that tlie induced currents are

The

of high tension. - It will also be seen that there
- is normally upon line from battery Z Z’ a con-

‘stant current of a strength varied by the re-

sistance R according to the position of the
platen 6 and of which the polarity depends

‘upon the contact of- Pron} brake 3 with one

or the other of stops 12 13. This battery-cur-

- rent 18 a,rlanﬂ*ed to be at compa,latwaly low

30

tension.

I‘he movements of the transmit-

ting-pen in extent therefore result in sending
to line a series of to-and-fro pulsations of rel—-

atively high tension, while the reversal of di-

35‘

rection of movement of the transmitting-pen

results in changing the polarity of the low-

tension eurrent eon&ta,nbly on line, and the

~ depression of the platen increases this cur-
- rent by cutting out the resistance R.

| - 40

At the receiving instrument the line di-

vides at 14, and one branch, Y, passes through

-~ non- mduetwe resistance R2 the coils of re-
peatmtrrelay(] wire 15 boground The other

branch, X, of the main line passes thirough

- coils of reversing-relay F, relay I, controlling
45
16 to ground. The first bmneh mentwned IS

the pen lowermwdnd hftmﬂ‘ me(,ha,msm wire

"-'&lrdnged to have a high ohmie and low in-
~duective resistance, whlle the second branch

- is.conversely a.rra,nﬂ'ed tohave a high indue-
50

tive and low ohmle resistance. Thlb 18 for

the purpose of distinguishing the high and

- low tension impulses sent from the transmit-

1mpulses shall operafe only the magnet C
and that the low-tension impulses shall oper-.
ate only the magnets in the second branch
~above described—to wit, magnets F and I.

55

6o
pression of the writing- pla,ten
- The reversing-magnet H is controlled by
the relay F in the usual manner through a |
“circuit with local battery 2z, as shown in F'1,_, .
1, and in tarn governs the dlrectlon of move- |

ter, it being intended that the high-tension

The armature of mawnet I is so adjusted as

to respond only to the current of battery Z Z’
when the resistance R is cut out by bhe de-—'

ment of theescapement, as will be heremdfl}e[

e more pa,rtlcularly descrlbed

-1

672,629

The eseapement magnet E is.controlled by
circuits passing from the positive pole of bat-

tery z to both coils e ¢’ and from these coils

to the two contact-stops of the armature of

magnet C and from this armature by a com-
“mon. return-wire to the negative pole of bat-
.tery 2, as shown in Fig. 1.

Those skilled in the art will understand the

relative adjustments necessary to be given to
- the various resistances and magnet—cmls from

the foregoing description. - I will, however,
say that a suitable adjustment isone wherein

the resistance R is of two thousand ohms,
_resistance R? four thousand ohms, the mag-
‘net E has a resistance of fifty ohms, magnet

F a resistance of four hundred ohms, m_dgnet
I a resistance of four hundred ohms. These

- resistances are adjusted to a line resistance

of fifteen hundred ohms. It will of course

‘be understood that this adjustment of the re-

sistances may be widely varied and will-nec-

~essarily be more or less dependent upon the
1ine resistance.

‘The operation is as follows: The move-
ments in extent of the transmitting-pen send
hlgh tension to-and-fro impulses of short du-

‘ration to line, which, owing to the self-induc-
‘tion of the coils of ma,ﬂ*uets F and I, are pre-
vented from passing to anyvsubst’antifali OX-

tent through the branch in. which these coils

70
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are situated. These impulses are therefore

forced through the branch in which is the
relay C and. through the escapement produce
movements in extent of the recelving-pen.

100

The low-tension current of battery Z Z'iscon-

stantly on line; but it does not affect mag-
nets of relay C on account of the high ohmlc |

resistance R% It iscaused by thisresistance
to flow through the coils of magnets F and I,
and the &rmatures of these magnels are So
adjusted that the armature of magnet F re-

~sponds at all times to the current of battery

Z 7', and the armature of magnet I responds
to that current only when the resistance R i3
cut out of circuit, as before explained. Con-
sequently on eaeh reversal of the transmit-

ting-pen, causing the reversal in polarity of

the batfery-current, the armature of magnet
F will be shifted, causing the 1'eversing-mag-

‘net H to be energized or deénergized, accord-
ing to the posmon of the armature, and thiere-

by to determine the direction of Yotation of

‘the escapement-shaft 17.

Of course many other arrangements of cir-
cuits besides that shown might be employed

fordistinguishing between the different kinds
of impulises on line.
‘thatIclaim, broadly, herein anyarrangement
of cireuits at the receiver which will cause by
‘inductive effect the high and low tension im-
| pulses or currents to a,ct sele(,twely for the
‘performance of their respective runctions.

1 wish it understood

The escapement and operation of the re-

_versing-magnet will now be explained.

- The escapement-magnet E is an ordinary
- polarized magnet with a pivoted armature 18,

. cdrlymﬂ‘ pawls 19 20 a,ct,mfr upon a ratchet-

105
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- may be driven by the pawls.

6'72,629

S _.wheel 21 carrled by bhaft 17, upon which is
- ’mounted the drum 22 of the receiving-pen
- arm 40. Theescapement-teeth and the pawls
1 aresy mmetrically inclined on each side, and

the incline is such that the escapement- wheel
The motive

power which drives the. escapement-shaft is

' the magnet E itself, operating through the

L1 10

] 35

.br 30_

pawls1920. The dlreenon in which the pawls
move the escapement-wheel is determined by

the magnet H, operating throagh pawl 23.

~ This pa,wl is prowded with a doable point, as
- shown in Fig. 3, and is therefore adapted
_ ~eitherto embrace the point of one of the teeth
115

~ or to fall into the noteh between two suc-
" cessive teeth, as shown in Fig. 3.
L 'upwmd Loward the escapement-wheel. by the
- spring 24, and it is so placed with reference
i 20
- a notch between two escapement-teeth or as
- itembraces the pointof one of the escapement-
 teeth it forces the escapement-wheel slightly

of the escdpement -wheel, as shown in Fig. 2,

Itis pressed

to the escapement—wheel that as it falls into

forward in the direction in which it is rotat-
ing. The escapement-wheel and pawls 19, 20,

. ','a,nd 23 are so adjusted that when the pawl
- 23isin the position shown in Fig. 2, the mag-
- . net H being energized, the eseapemenb—wheel

- will be in a position (1138 position being con-
 trolled by the pawl 23) such that the mchnes
~of the pawls 19 20 will strike the teeth of the
. escapement -wheel 30 as to rotate it in the di-
. rection of the arrow in Fig. 2.
- ment-wheel rotates, the pawl 23 remaining

Asthe escape-

stationary, the pawl 23 is pressed back by bhe

- succeeding teeth against the pressure of the

spring 24, “thus rldmn' over the points of the

- teethand alter nately fdlling between the teeth,

~ as shown in Fig. 3, and embracing the pomt

" 40
- movements toward the escdpement -wheel giv-
+1ing the escapement-wheel a slight movement
.._-__foxward as already expldmed
the magnet H is deénergized and its arma-
- ture 25 rises under the pull of its armature-
~ spring to the position shown in Fig. 3, it gives
- the escapement-wheel 21 a slight rotation in
. the direction of the hands of a watch and
~ brings itinto a position such that the eseape-
,ﬁ_ment pawls 19 20 will fall upon the inclines of
- the escapement-teeth opposite to the inclines
 with which they formerly made contact and
- will therefore rotate the escapement-wheel
~in the opposite direction—viz., the direction
~of the arrow in Fig. 3.
~of the mechanisin is shown JllSt after reversal
- by deénergization of magnet H. When the
. pawl 19 1.:1513 moved toward the escapement-
~'wheel, it made contact with wheel 26, Jl]SL a8
is shown in Fig. 2,
~direction opposite to that of the arrow.

of a taoth a8 shown in KFig. 2, in each of its

When now

In Flﬂ' 3 the position

rotating the wheel in the
The

- pawl 23 in coming to the position shown in
- Fig. 2 rotated the escapement-wheel, in a di-
~ rection contrary to the arrow, to bhe position

shown in broken lines, in which the pawl 19
~ was in contact with the face of tooth 27.
..thls mbmnt Lhe

At
atrneb H was energized,

| faull lines in Fig. 3.

3

attracting i1ts armature 25 and causing the

pawl 23 to rotate the escapement-wheel to the

position shown in Fig. 2, in which the pawl
191sin contact with tooth26. The next move-
ment of the armature 18 will cause pawl 20 to
strike the tooth of the escapement-wheel near-
est to 1t, so as to rotate the escapement-wheel
in the direction of the arrow. The pawl 23
will then drop into the notch between the
teeth 23 and 29 and in so doing will give the
escapeinent-wheel a slight motion forward,
carrying the point of the tooth 26 beyond the
point of the pawl 19, so that the latter on its
next descent will clear the point of tooth 26

and will so strike the tooth 26 as to rotate the

escapement-wheel in the direction of the ar-
row. It will therefore be seen that the fune-

tion of the pawl 23 is twofold: first, after each

action of the armatuare 18 to slightly move
the escapement-wheel, so as to prevent the
point of the pawl from exactly meeting the
point of the tooth with which it next engages
and to enable it to move the wheel forward
and, second, to shift the escapement-wheel
on its axis in accordance with the energiza-
tion or deénergization of magnet H, so as to
determine the direction of rotation given to
the escapement-wheel by the pawls 19 20.

In Kig. 3 the position of the mechanism is
shown just after the reversal by a deénergi-
zation of the magnet H. When the pawl 19
last moved toward the escapement-whesl, it
made contact with tooth 30, just as is shown
in Fig. 3, rotating the escapement-wheel in
the direction opposiie to that of the arrow.
As the pawl 23 moved into the opening be-
tween teeth 31 and 32 it slightly continued

t the rotation of the escapement-wheel in the

diréction imparted to it by pawl 19, moving
the escapement-wheel into the position shown
by broken lines. Thereupon the magnet H
was deénergized, and the pawl 23 rotated the
escapement-wheel into the position shown in
At the next movement
of the armature 18 the pawl 20 will strike the
tooth 33 and rotate the escapement-wheel in
the directionof thearrow. The pawl 23 will be
driven back by the pointof tooth 31, and in re-
turning under the pressure of spring 24 it will
further rotate the escapement-wheel in the di-
rection of the arrow, so as to cause the point
of tooth 30 to clear the point of the pawl 19.
The pawl 19 on its return movement will
strike the face of the tooth 30 and continue

| the rotation of the escapement-wheel in the

direction of the arrow.

In the construction shown in Figs. 4 and
5 there is mouanted upon the shaft of the es-
cape-wheel a disk 41, having double the num-
ber of teeth of the escape-wheel wilh which
engages the single-pointed pawl 23. This

mechanism operates in precisely the same
‘manner as that shown in Figs. 2 and 3, the
single-pointed pawl acting with reference to
the teeth of disk 41 justas the double-pointed
pawl, previously described, acts with refer-
| ence to the teeth of the escape-wheel—that
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“k

s to say, after each stroke of the pawls 19

20, pawl 23 acts through disk 41 to slightly

advance the escape- wheel and on each chanwe
in condition of magnet ll pawl 23 acts to shift
the position of the escape-wheel, so that it

will take on an opposme dlrectlon of move—'

- ment.

10

‘What 13'_ claimed 18—

1. In a telautograph, the combination of a°
transmitting-pen, means for transmuting the
movements in extent of the tra.nsmlttmn*-pen

~into pulsations of high electromotive force,
~means for transmuting changes in the direc-

_I__S

20

tion of movement of the Lransmltmnﬂ'-pen

into chanﬂ'es of condition in a current of low

_-electromo’mve_force a receiving-pen mechan-
“ism formoving the receiving-pen step by step,
‘mechanism for effecting reversal in direction
~of movement of the receiving-pen, and cir-

cuits at the receiver arranged so that selec-

tively by inductive effect the high-tension
impulses shall econtrol the mechanism mov-

ing thereceiving-pen and the low-tension cur-

| _._'rent shall control the mechanism eifecting

p

the reversal in direction of movement of the

receiving-pen, substantially as deseribed.

2. In a telautograph, the combination of a

- transmitting-pen, means for transmuting the

30
"~ _means for transmutmg changes in direction

movements in extent of the transmlttmw-pen
into pulsations of high electromotive foree,

- of movement of the transmitting-pen into

35

changes of polarity in a current of low elec-

tromotive force traversing the same line-wire,
a receiving-pen, mechamsm for moving the

receiving:-pen step by step, mechamsm for
effecting the reversal in direction of move-

~ment of the receiving-pen, magnets control-

40

ling the step-by-step and reversing mechan-
isms respectively, and means for disbinguish- .
‘ing between the twosetsof impulses by proper

 adjustments of resistances in branches con-

- 45

‘taining said magnets, substantially as set
forth.

3. In a 'telautogl ‘aph, the combination ot a

transmitting-pen, means for transmuting the
movements inextent of the tl‘a,nsmitting—pen

into impulses of successively like polarity,

~means for transmuting said impulsesinto to-

- 59

Y

and-fro impulses of high electromotive force

- by induction, means fortransmuting changes
- of direction in the movements of the trans—

mitting-pen into changes of polarity in a cur-

rent of low electromotive force, a receiving-
pen, and means for oontrollmg the move-
‘ments in extent of the receiving-pen by.
means of said to-and-fro mduced impulses

and reversing the direction of movement of

the receiving-pen by means of said changes of

polarity, substantially as set forth.

4. In a telautograph, the combination of a
| transmlttmg pen, ar6061V1nw-pen, mechanism
for moving the receiving - pen step by step,.

mechanism for effecting the reversal in direc-

“tionof movement of the receiving-pen, means.

for controlling said step-by-step mechanism
by means of a magnet placed in a branch of

_‘

| high electromobive force flow through the first

‘the main-line circuit provided with low in-
ductive and high ohmiec resistances, means for
controlling the reversing mechanism by
means of a magnet plaeed in another branch
of the ma,-in-line circuit provided with high

inductive and low ohmic resistances, and

means for sending to line impulses of high
electromotive force corresponding in number
to the extent of movement of the transmit-

ting-pen and currents of low electromotive .

force corresponding to changes in the direc-

' tion of movement of the transmitting-pen,

substantially as set forth.

5. In a telantograph, the combination of a
transmitting-pen,areceiving-pen, mechanism
for moving the_recewmg-pen step by step in
two crosswise directions, mechanism for ef-

fecting the reversal in direction of movement

of the receiving-pen in said two crosswise di-
rections, means for transmuting the move-
ments in extent of the bra,nsmlt,tm
two directions crosswise of each other into
two series of pulsations of high electromotive
force, means for transmuting the changes in

the dlrecmon of movement of the transmlt-

ting-pen in each of its ‘two crosswise direc-
tions of movement into changes of condition
in currents of low electromotive force, and
circuits at the receiverarranged and adjusted
so that the impulses of high electromotive

| force shall control the mechanism for effect-

ing the step-by-step movements of the receiv-
ing-pen in its two crosswise directions and the
changes in the currents of low electromotive
force shall control the reversal of movement
of the receiving-pen in said two crosswise di-
rections, substantially as set forth.

6. In a telautograph the combination of
means for producing to-and-fro impulses ot

-pen in

70
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high electromotive force corresponding In

number with the movement in extent of the

transmitting-pen, means for sending to line
‘a current of low electromotive force corre-

sponding in polarity with the direction -of

movement of the transmitting-pen, means for

moving the receiving-pen in extentcontrolled
by said to-and-fro impulses, and means for
reversing the direction of movement of the

receiving-pen controlled by the current of low

electromotive force,substantially as set forth.

7. In a telautograph the combination of
means for producing to-and-fro impulses of
high electromotive force corresponding In
number with the movement in extent of the
transmitting-pen, means for sending to line
a current of low electromotive force corre-
sponding in polarity with the direction of

‘movement of the transmitting-pen, & branch

at the receiver from the main-line circuit con-

L1IC

115

12C

125

taining the mechanism for controlling the

movements in extent of the receiving- pen,
and another branch from the receiver at the
main-line circuit containing the mechanism

for controlling the reversal of motion of the
receiving - pen, the resistances being so ad-

justed that the major part of the impulses of

13C




above menhoned bmnch and the major part

_iOf the current of low.electromotive force flows
through the second above-mentioned branch,
:;_substantlally as set forth.

8. In a telautwraph the combination of

SOt ;j;};mewnq tor producing im puheq of high electro-
-+ . motlve force cauespondum in number with
' - the movements in extent of the transmitting-
"~ pen, means for sending to line a current of

low electromotive force corresponding in po-

larity with the direction of movement of the

transmitting-pen, a branch from the main
line at the receiving-station having high
~ohmic and low- mduutwa resistances, and
‘mechanism for controlling the step- by-step

- . movementof the receiving-pen placed in said

-~ branch, a second branch from the main-line .

~_ circuit at the receiving-station having low
- ohmie and high induective resmtances, and

2o
S mentloned branch, substantially as set forth.

reversing mechamsm nlaced in said second-

9. In a telautowmph the combination of

‘means for producing a series of impulses of
successively like polarity dependent in num-
‘ber upon the extent of movement of the

‘. . transmitbting - pen, means for transmuting

- these impulses by induction into to-and- fro
-~ impulses of high electromotive force, means
- for supplying a constant line-current of low

=  |  3°.:.

electromotive force, means for changing the

- polarity of the constant current to corre-
" - spond with changes in the direction of move-
- mentof the transmitting-pen, mechanism for
~ moving the receiving-pen step by step con-

35

trolled by said induced impulses, and mech-

~anism for reversing the direction of move-

. ment of the receiving-pen controlled by said
N current substa,nmally as set forth.

40

-10. In a telautograph the combination of
means for producing a series of impulses of

. suceessively like polarity dependent in num-
. ber upon the extent of movement of the
~transmitting - pen, means for transmuting

45

these impulses by induction into to-and-fro
impuises of high electromotive force, a con-

7 stant line-currentof low electromotive force,

means for changing the polarity of the con-

. stant current to cowespond with changes in

~ thedirection of movement of the transmltblnw—
pen, mechanism for moving the receiving-
. pen step by step in a braneh of the mam-—lme
circuit having high ohmiec and low inductive

resistances, and means for reversing the di-

- rection of movement of the receiving-pen in

a branch of the main-line ¢ircuit having high

induetive and low ohmic resistances, substa,n-

‘tially as set forth.
- 11. In a telautograph the combination of

- . means for producing two series of impulses
6o

of high electromotive force corresponding in

-~ number with the movements in extent of the
~ transmitting-pen in each of two directions
- c¢rosswise of each other, meansforsending to
- line eurrents of low electromotwe force cor-

responding in polarity with the direction of
movement of the transmitting-pen in each of

~its two crosswise directions of movement,
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means for moving the receiving-pen in extent

controlled by said two series of 1mpulses,
aund means for reversing the direction of

70

movement of the receiving-pen in each of its

two directions controlled by the currents of
low electromotive foree, substantially as set
forth.

12. The combination with an escapement-
wheel and a pawl or pawls for propelling the
same, of means forshifting the wheel between
successive strokes of the pawl so as toreverse
the direction of movement imparted by the
pawl to the wheel, substantially as set forth.

13. The combination with an escapement-
wheel and a pawl or pawls for propelling the
same, of another pawl or pawls acting to shift
the wheel between successive strokes of the
propelling-pawl so as to reverse the direction
of movement imparted to the wheel, substan-
tially as set forth. |

14. The combination with an escapement-
wheel, and a pawl or pawls for propelling the
same, of means for advancing the wheel after
each stroke of the pawl, and means for rotat-
ing the wheel backward when desired so as
to reverse the direction of movement im-
parted by the pawl to the wheel, substan-
tially as set forth.

15. The combination of a telautographie
receiving-pen, an escape-wheel and a pawlor
pawls for propelling the same, a magnet for
controlling the escape- wheel, connections
with the ftransmitter whereby said escape-
ment-magnet is operated in accordance with
the movements in extent of the transmitting-
pen, means for shifting the escapement-wheel
between successive strokes of the pawl so as
to reverse the direction of movement impart-
ed by the pawl to the wheel, a reversing-mag-
net controlling said means, and connections
with the transmitting instrument whereby
the reversing-magnet i3 cansed to operate on
each reversal in the direction of movement ot
the transmitting - pen, substantially as set
forth.

16. The combination of a telautographic
receiving-pen, an escape-wheel and a pawl or
pawls for propelling the same, a magnet for
controlling the escape-wheel, connections
with the transmitter whereby said escape-
ment-magnet is operated in accordance with
the movementsin extent of the transmitting-
pen, another pawl or pawls acting to shift the
wheel between successive strokes of the pro-
pelling-pawl so as to reverse the direction of
movementimparted to the escapement-wheel,
a magnet controlling the action of said last-
mentioned pawl and connections with the
transmitter wherebysaid last-mentioned mag-
net 18 caused to operate to correspond with
changes in the direction of movement of the
transmitting-pen, substantially as set forth.

17. The combination of a telautographic
receiving-pen, an escape-wheel and a pawl or
pawls for propelling the same, a magnet for
controlling the escape-wheel, connections
with the transmitter whereby sald escape-
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Lo - ment-magnet is operated in accordance Wibh. | ceueed to operete in eceordence w1th ehanges.
the movementem extent of the transmitting- | in the direction of movement of the trans-

. pen, means forslightly advancing the escape- | mlttmﬂ'-pen substantially as set forth. |

i - ment-wheel after each. stroke of the pawl and | In testnneny whereof I have hereunto set

- ~ § forrotating the escapement-wheel backward | my: hend in the presence of two subsecribing 15

L when desired so as to reverse the direction of mbnee%es

movement imparted by the pawl to the wheel, | - GEORGE S. TIFFANY.
an electromagnet for controlling said Iesb- Wltnesees _
‘mentioned means, and eonneetlons with the, - HERMAN LOEB,

| ]0 tmnemlttel Whereby Sald electloma,ﬂ'net is| M. MosEs.
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