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' GEORGE §. TIFFANY, OF HIGHLAND PARK, ILLINOIS,

- UNITED STATES PATENT OFFICE,

ASSIGNOR TO THE .

GRAY NATIONAL TELAUTOGRAPH (JOMPANY OF RICHMOND, VIRGINIA

,TELAUTOGRAPH.

SPECIFIGATION forming part of | i.etters Pa,tent No, 48,729 dated. October 29 1895,
B_ppheatlen filed March 16, 1894. Renewed April 23, 1895 Serial No. 546, 923 (No model.) |

To all whom i May concern:

- Be it known that I, GEORGE S. TIFFANY a
citizen of the United Sta,tes, residing at ngh-—

land Park, county of Lake, and State of Jlli-
have invented certain new and useful

nois,

Improvements in Telautographs, fully de-

~ scribed and represented in the following speci-
~ fication and the acecompanying drawmb..,,

- IQ

forming a part of the same.
My 1nvent10n relates to telautographs made
on the general plan set forth in the patents to

- Elisha Gray, Nos. 461,472 and 491,347, and in

- 2¢

the application for p&tent heretofore ﬁled by

n ~him, Serial No. 455,110.

In telautegraphle lnbtruments in Whleh the
receivers are provided with reversing mech-

‘anisms having asa partthereof clutches which
are eontrolled by the armature of an electro- {

magnet operated from the transmitting-sta-

tlon it 18 found that considerable more bat-

 tery power 1s required to shift the position of

: 25
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the armature than to hold it in the power-
transmitting position after it is shifted. If

the same battery is used for both operations,

there will therefore be a waste of battery en-
ergy, and to obviate this I provide means for

- reducing the current acting upon the arma-

ture of the magnet eontrolmw the reversing-
clutch at or about the time when the arrma-
ture of this magnet is drawn up to the pole.
The current may be reduced in any of the
many well-known ways, that which I have

herein described and shown consisting of & ;

resistance shunted into the circuit of the mag-
net when the magnet’s armature appreaehes
1ts position neareet to the magnet. In mech-
anism of this kind a preferred construction
is that in which the pen-lifter at the receiv-

‘ing-station is operated through changes of

strenﬂ*th in the current upon one or both of
the reversing-circuits. The prineipal funec-
tion of the currents is to control the revers-
ing mechanism at the receiving-station by
ehanges of polarity. A dlfﬁeulty has been
encountered in the use of this organization,

~due to the fact that upon each change of po-
larity of the reversing-current there is an in-

stant of eubstantla,lly nocurrent on line, dur-
ing which time the pen-lifter magnet becomes
¢ neutral ? ag it istermed, and .;Lllows its arma-

| main without mevement

il

‘pen, the escapement for controlling the appli-

To overcome this
difficulty 1 propose to employ for the pen-
lifter two magnets so constructed that they
will not reach the neutral point simultane-
ously-—-tha,t is, that one of them shall be slower
in being eifected by the absence of current
than the other, thus bridging over the short
gap_in the eurrent and preventing the “kick- -
ing” of the armature. One way of construct- .60
ing these magnets so that they may not.be
51mu1tane0uely alfected by the break of the

55

circult is to make the coil of one of larger

wire than the other, so that it shall be more
rapid in its action, the two coils being con-
nected in multlple arc. Other equwelent

means for attaining this purpose may, no_

doubt, be devised.

Another object of my present 1nvent10n 18
to provide an automatic cut-out for the paper-
shifting mechanism, which shall insure that
the said mechanism shall operate to feed the
paper a definite distance and shall then stop.
To eifect this a cut-out mechanism is con-
nected with oneof the paper-rolls and prefer- 75
ably to the idle-roll, as this is less likely to

slip, with reference to the paper, than theroll

which does the work.

My invention further consists in certain de-
tails of construction hereinafter described, 8o
and speclally mentioned in the claims.

Figuarelis a plan view of the receiving-in-
etrument, 1ilustrating particularly the motor
and connections for operating the receiving-

cation of the power of the motor o the pen,
the pen-reversing mechanism, the pen-sup-
port and ifs llftmg and lowermg meehamem,
and the paper-feeding mechanism. Fig. 2 is |
an enlarged side elevation of the pen-revers- go
ing mechanism and part of the power mech-
anism for driving the pen. Fig. 3 is a front
view of the same, looking to the right of Fig.
2. Fig.4isa sectional eleva,twn of the power
meehd,msm Fig. 5 is a plan view of. Fig. 4. 0§
Fig. 6 is a section on the line 6 6 of Fig. 5.
Fig. 7 1s a front elevation of the paper-shift-
ing mechanism. I'ig. 818 a side elevation of
the same, looking toward the right of Fig. 7.
Fig.91s a sumlar view looking toward tne

100 "
left of the same figure. Fig. 10 is a side ele-

ture to rise or “kick” when it ought to re- | vatmn of the pen 11ft1ng and lowermn' mag-
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nets and pen-support; and Fig. 11 is a dia-
crammatic view of the receiving-instrument,

illustrating the several mechanisms and their
circuit connections.

Referring to said drawings, A represents
the motor, consisting of two magnets A, adapt-
ed when energized to attract an armature a,
pivoted in ears 2 and carrying a plate 3, to
the forward end of which is pivotally con-
nected one end of an arm 4, which carries at
its lower end a pawl 5, engaging a ratchet-
wheel 6, loose nupon a shaft 7 and carrying a
bevel-gear§, journaled thereon,which engages
a similar bevel-gear 9, fast upon shaft7. The
bevel -gear 8 also engages a second bevel-
gear 10, fastt upon a shaft 11 in line with

shaft 7. The shafts 7 and 11 are connected,

20

respectively, to two pairs of friction-disks
12 13 and 14 15, fast upon shafts 16 17, re-

- 7 and 16 and 11 and 17, respectively, a stiff-
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ening-rod 20 being preferably inserted in
-each spring to preserve its alignment,

The
ratchet-wheel 6 is also provided with a hold-

ing-pawl 21 for preventing backward rota-

tion of the wheel. The holding-pawl 21 is
connected to a spring-plate 22, provided with
a contact 23 for making and breaking through
contact 24 the circuit through the motor, and
thus, as will hereinafter appear, keep the tor-
sion putupon springs 18 19 uniform. The ar-
malure ¢ 18 also provided with a pivoted lever
25, provided with a block 27,0f insulating
(plefemblv fibrous) material, and a strip or
plate 28, of conducting ma,tella,l (preferably
brass,) with which coact two contacts 29 30,
through which the circuit to the motor is
made or broken, according to the position ot
the arinature. The lever 25, it will be ob-
served, is bifurcated and embraces the plate
3 forward of armature g and is moved up and
down with the plate,and asthus moved takes

shorter contact 29 to make and break the cir-

cuit, the contact 30 always remaining in. .
The plate 3 is provided at its rear end with

a spring 31 for raising its forward end when

the magnets are de-energized and with an ad- |

justable back stop 32 for limiting this move-
ment, a front stop 33 being also employed to

. limit the downward movement when the.mag-

55

6o

net is energized. A spring 54, connected to

plate 3 and the upper end of arm 4, holds pawl |

5 in. position for engagement with ratchet 6.
The circuit for magnets A is formed by wire

f from one pole of a battery B to magnets A,

wire g from magnets to contact 30 and con-
tact-strip 23, thence through contact 29 by
wire u to contacts 24 23, plate 22, and ere %

___to opposite pole of batterv B.

. At each energization of magnets A the ar-
mature a 18 a,ttraeted, thas movingpawl 5
downward and rotating ratchet-wheel 6 and
through the connections just deseribed put-
ting the springs 18 19 under tension. Upon
each downward movement of plate 3 the con-

the fibrous portion 27 of lever 25, thus break-

ing the circuit through the magnets and per-

mitting the armature a and plate 3 to be raised
by their spring 31, the contact-strip 23 being
then again brouwht into contact with contact
29, thus again completmﬂ' the circuit through
the magnets. This operation iscontinued un-
til sufficient energy has been stored up in the
springs 18 19 toresist the pull of pawl 5, when
the ratchet-wheel will have a tendency to ret-
rograde and will foree its holding-pawl 21

) &nd spring-plate 22 downwardly bhfrhtly, thus

breaking circuit through contacts 23 24, the

-eircuit remaining open L until the springs have

parted w1thsufﬁ01ent of their force to enable

“the pawl 21 torise and again close the circuit,
~when the operation first descrlbed will be re-
. peated.

spectivoly, by springs 18 19, secured to shafts |

The reversing mechanism for reversing the

~direction of movement of the pen will now be
- described.
for each side of theinstrument, the following
~description, which has particular reference to
“the left-hand side of the instrument, will suf-

As this mechanism is the same

fice: This mechanism consists of the disks
12 13, before mentioned, and a third disk 35,
Journaled on a stud prmectmw from a pl@te
36, pivoted to a support 37,for a magnet C’, to
the armature 38 of whlch the dlsk -carrying
plate 36 is vieldingly connected by an adjust-
able serew 39 and spring 40. Around a pul-
ley 42, carried by disk 35, 18 wound an end-
less cord 43, which passes over guide-pulleys

' 44 and around the shaft 45 of a pen-drum 46,

to which the receiving-pen arm 47 is con-
nected in the usual manner. Thedisks 12 13

“are constantly driven, and the position of disk
'35 with reference to these disks determines
“the direction in which the pen-drum shall ro-
tate.
- effected by the attraction of armature 38 by
the plate 28 into and out of contact with the |

Engagement of disk 35 with disk 12 is

its magnet C’ and with disk 13 by a spring
48, so that tension is always exerted on the
cord 43 in one or the other direction. 'The

movement of the pen-drums is controlled by

the usual escapement mechanism 50 and es-
capement-magnet D’ by changes in polarity
of the current sent toline flOLIl the transmit-
ting-station by the movement of the trans-
mitting-pen.

The armature 38 is provided with a contact-
arm 75, which is adapted to come into contact
with the stop. 76. 'These contacts form a cut-

out for shunting the cireuit through a resist-

ance as the armature is drawn up to the mag-
net, as will be hereinafter explained.

The facesof the disks 12 13 and the contact-
ing edge of disk 35 may be of any suitable

matemal oiving sufficient frietion to insure
“quick clntch actlon

The reversing-magnet upon the opposite
side of the machine is lettered C” arnd the es-
capement-magnet D’. Theother partsonthat
side correspondmﬂ' to those on the right side
‘are lettered similarly to the 1atter for conven-

tact-strip 28 will be moved from under contact | icnce.

[ 29, which latter will then be in contact with |
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"The paper-smftmw mechanism is the: same,_ .
‘substantially, as thatof Letters Patent before

referred to, except for an automatic cut-out
connected to one of the paper-rolls, preferably

one which is moved by the paper rather than

one that moves the paper. . Asshown in Figs.
7 to 9, the lower roll 51 is provided with the
usual ratchet 52, engaged and rotated by a
pawl 53, carried by armature 54 of a magnet
E. The upper roll 55 is provided on one end
with a disk 56, of conducting material, pref-
erably brass, which throucrh contacts 57 and

58 or &9 and 58, a8 the case may be, closes
" The disk 56

the circuit throun'h magnet E.
is provided w1th 1nsula,t0rs 60, (five being

‘shown,) the distance between each two repre-

- senting the length of feed to be given to.the
- paper, the circuit being broken and the mag-

- sition is held against a back-stop

nets de-energized Whenever stop 57 or 59I
(whichever at the time happens to be in cir-
- cuit) comes in contact with one of the insu- |

lators 60. The armature 54 in its normal po-
61 by a
spring 62. One pole of battery B is connected

by wire 7, plate 22, wire j, back-stop 61, ar-

mature 54, and wire m to magnet E, the op-

 posite pole of battery to maﬂnet by wires f k, |

armature 63 of a switech- maﬂ*nef I, located in

- one of the reversmﬂ'-cncmts as w111 herein-

3(;

35

45

50

55

.60.

after appear, stops 6& or 65, wires 7 or 0, COn-
tacts 59 or 57, disk 56, eontaet 58, and wire 7.
The course of enenlt from armature 63 to

- magnet 18 dependent upon the position of the
~armature 63 and the position of contaects 57

59 with reference to Insulators 60, as will

- hereinafter appear.

The pen lifting and lowering mechanism
consists of a pair "of magnets G G for lower-

- ing the pen and a spring 66 for raising it.
40

The cirecuits (other than those local motor

and paper-shifting circnits which have here- |

tofore been described) will now be described.
‘T'he main-line escapement-circuit b enters

the instrument and passes through escape-

ment-magnet D’, thence to ﬂ'round Main-
line esea,pement -circuit ¢ passes through es-

capement-magnet D and thence to frround
Pulsations of suceessively-opposite polarlty
sent to line from the transmitting-station by

the movement of the tr&nsmlttmﬂ' -pen over
cireuits b ¢ control, through eseapement armas-

tures 50, the movement of the pen-drums 46
by the springs 18 19.

Reversing - circuit d
entering the instrument passes thIOUC"h the
pen- lowermcr magnets G G/, thence to polar-
ized relayH to trround Reversmmcurrent e

entering the instrument passes throun‘h polar-

ized relay " through the switch- maﬂ'net F,
and thence to crround

A local circuit is provided for each of the
reversing-magnets C C’, consisting in the case
of maﬂ'net C of wire f from one pole of bat-

tery B, wire p, armature 70 of relay H, con-

~and closed by armature 70 in accordance with | mitting end -'When the circuit is broken,

tact 71 wire s, contacts 75 76 to magnet C,
wire £, from magnet and wire ¢ to Opposne
pole of battery.

celving-pen to the paper.
ance is thrown in by raising the transmit-
ting-pen from the paper, the magnets G G’

polarlty of current through 1eversmﬂ'-clrcmt
d. The loecal circuit for reversmo'-magnet C’
consists of wire ¢ from battery B, wire w to
magnet C’, wire v, contacts 75 76 from mag-
net to stop 72, armature 73 of relay H’, wires

g p and f to oppOSite pole of battery, the cir-

cuit being opened and closed, as is the other
local eircuit, by the armature of the relay.
When local cireuit to magnet C is closed,

.the armature 38 is attraeted thus moving

disk 35 out of engagement Wlth disk 15 and
into engagement w1th disk 14 and reversing

the dlrectlon of movement of the pen, spring
438, when magnet is de-energized, withdraw-

ing disk 35 from disk 14 and mto enﬂ'awement
with disk 15. The operation is the same for

ment |
A bla,nch circuit is provided for the elrcmt

£y
e

75

80

magnet C” on the oppomte side of the mstru- |

of each of the magnets C C’ through the re-

sistance R. The clrcult of each mawnet will

be forced through the resistance as its arma-

ture is drawn forward and the circunit broken

between stops 75 76. The current flowing
through the coils of magnets C O’ is there-
fore reduced.

Thé reversing - cireuit d 1ncludes at the

{ransmitting end a resistance which is thrown

in and out of circuit by the raising and lower-
ing of the transmntmmpen

When the resistance is thrown ouf of Clr-
cuit d by the lowering of the transmitting-
pen, the current passing through said cirenit

is increased, so as to energize magnets G G

to attract the armature and thus lower the re-
Wnen the resist-

are de-energized, per mlttmw spring 68 to raise
the pen.
The magnets G G’ are of peculiar construc-

| tion, theu coils being connected in multiple

are, and the coil of inner magnet G being of

larger wire and of less IE‘SlSt&HC@ than the

outer magnet G’, the magnet G’ being there-
fore slower in ltS action to release armature
67, the lapse of time between the action of

the two magnets being about equal tothe in-

stant of no current throu gh reversing-circuit
d after a change of polamty in that cireuit.
Where a smﬂ*le magnet or two magnets of
the same resistance are employed for ralsing

and lowering thereceiving-pen when this mo-

9o
95
I00
105
[ IO
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mentary absence of current over the revers-

ing-circuit occurs, the pen has a tendency to

kick. By construetmu' the magnets as de-
scribed this instant of no current is bridged

over by the slower magnet, which holds the
pen depressed until the circuit is again es-
tablished through both magnets.

The circuit to papel—shlftmg mag onet I IS
controlled by armature 63 of switch- magnet

F, located in reversing-circuit e, and the po-
SlthIl of this armature with relatwn to stops

125

130

64 65 is controlled by a circuit making and

This local circuit is opened | breaking device in this circuit at the trans-
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the armature 63 rests against stop 64, thus | and a eireuit controller Operated by the

closing the circuit throurrh that stop, contact

59, disk 56, econtact 53, magnet K, wire m, ar-
mature 54, stop 61, wire 9, plate 22, wire 2 to

battery B, and wire ¥ from battery to arma-
ture 63, causing magnet I to attract ifs armas-

ture, and thus rotate feeding-roll 51 and shift |

the paper. The rotation of roll 51 continues
until the roll 55, moving with the paper, has
rotated sufficiently far to bring one of its in-
sulators 60 under contact 89, thus cutting
magnet K out of eircuit with battery B, spring
62 then returning armature 54 to normal po-
sition. When the circuit isclosed, magnet If
will attract its armatare 63 and again close
the circuit through armature 63, stop 95, wire

-0, contact 57 and thence to battery and return,

as before described, the shifting operation

" being repeated and the circuit again broken

20

30
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55
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rﬁs

to arrest the operation when one of the insu-
lators 60 comes under contact 57.

In shifting the paper the transmitting op-
erator will make such achange in the GlI’CllIt
of magnet F as toshift its &rmature from one
to the other of its two positions. In the or-
oanization of the circuits shown in the draw-

ings the normal condition of the circuit e of |

magnet I will be closed, and in shifting the
paper the transmitting operator will open the
circnit and close it again on resuming his
writing. The opening will close the eircuit
of magnef K through contact 64 and cause it
to feed the paper a definite distance, when it
will stop, and will start again on the closing

-~ of the circuit through contact 65, when the re-
‘mainder of the feed of the paper will take

place.

What I claim is—

1. In a telautograph in which reversal is
effected by means of carrents of 0pp051te po-
larity in reversing circuits and in whieh the
lifting or lo-wering of the receiving pen is ef-
fected by changes in the strength of the re-
versing current, a pen lifter magunet composed
of two coils differently constructed so that
they shall not reach the neutral point simul-
taneocusly upon reversal of the current, sub-
stantially as set forth.

2. In a telautograph in which reversal is
effected by means of currents of opposite po-
larity in reversing circuits and 1in which the
lifting or lowering of thereceiving pen is ef-
fected by changes in the strength of the re-
versing eur rent a pen lifter magnet composed
of two coils one of larger wire than the other
so that they shall not reach the neutral point
simultaneously npon reversal of the current,
substantially as set forth.

3. The combination of a power mechamsm
a telautographic receiving pen, a spring be-
tween the power meehamsm and the receiv-
ing pen, by the tension. of which the receiv-
ing pen is driven, a pawl and ratchet connec-
tion. between the. power mechanism and the
spring whereby tension 1s given to the latter,

ratchet wheel when caused to move back-
ward by the tension of said spring, said cir-

cuit controller governing the operation of the
power mechamsm upon said spring, substan-

tially as described.
4. The combination in a telautographic re-
ceiving instrament, of a relay F, a magnet

K controlling the shifting of the paper, two

circuits connecting magnet E with the arma-

ture and stops of maﬂ'net F, a cut out con-

trolled by the movement

t of the paper for

“breaking each of said circuitsalternately, and

eireuit connectlons between the magnet I

“and the transmitting station, substantmllv as

set forth. |
5. The combination of a paper shifter, a

“magnet for controlling the same, two circuits

for said magnet, & cnt ont sitnated in both
circuits and a,dapted to open one circuit and
close the other alternately, and electrical con-
nections with the transmitting station for
controlling the electrical condition of the said
two paper shifting circuits, substantially as
set forth. |

6. The combination in a telautographie in-
strument, of a paper shifting mechanism, a
magnet for actuating the same, and circuit
connections for the magnet including a con-

| tact plate moving with the paper, two sta-
tionary cireuit makers coacting alternately

with the plate toclose the circuit, a plurality
of circuit breakers moved by sald plate be-
tween it and the circuit makers to open the
circuit, an armature for closing the circuit
through one or theotherof the circuit makers
and a magnet and electrical connections for
said armatare, substantially as set forth.

7. In a telautographic system, the combi-
nation of a receiving pen, a reversing mech-
anism for reversing the direction of move-
mentof the receiving pen in correspondence
with reversals in the direction of movement
of the transmitting pen, connections with the
transmitting station controlling said revers-
ing mechanism, a magnet for controlling the
reversing mechanism, and means for reduc-
ing theamount of current energizing the mag-

‘net during a part of its operation, substan-

D

tially as set forth.
8. In a telautographicinstrument, the coms-

“bination of a receiving pen, a reversing mech-

anism, a cluteh forming a part of the revers-

ing mechanism, a magnet governing the

cluteh, and means for reducing the current
through the magnet coils when its armature
is attracted, substantially as set forth.

In testlmony whereof I have hereunto set
my hand in the presence of two subsembmw
witnesses.

GEORGE S. TIFFANY.

Wltnesses |
- W. M. GOODRIDGE,
F. B. GREEN.
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