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To all whom it maly concern: _
13e it known that I, GEORGE S. TIFFANY, a

citizen of the United States, residing at High--
land I’ark, county of Lake, and State of Illi-

nois, have invented certain new and useful
Improvements in Telautographs, fully de-
scribed and represented in the following speci-
fication and the accompanying drawings,
forming a part of the same. | -

- Myinvention relates to telautographs; and
1t consists of improvements whereby the move-
ments of the transmitting-pen in each of its

two angular directions are transmuted into

impitlses of suecessively like polarity, the re-

versal of the direction of movement of the
trapsmitting-pen. however, reversing the po--

larity of the impulses, said impulses of like
- polarity being transmuted into pulsations of
- successively opposite polarity, by whiech the

20

movements of the receiving-pen in extent are
controlled. This transmutation of the im-
pulses sent from the transmitter into pulsa-

- tions of successively opposite polarity may

25

be effected in a variety of ways by induction.

In this application I describe the method of
securing it by means of the application of the

. principle of a Wheatstone bridge. |

40

to line.

In the drawings annexed to this specifica-
tion, Ifigure 1 is a diagram of the circuits of
the transmitting instrument, and Fig. 2 is a

~diagram of the circuits of the réceiving in-

strument. S | - .
In the drawings, A is the usnal transmit-

- ting-pen carried by the pen-arms 1 2. The
line-circuit passes from the divided battery
-7/ to wire a, contact-spring 3, plate 4 of mas-

ter-switch 5, wires a’ a® to Prony brake 6, wire
o' to interrupter-lever 7, wire «f, resistance

R, wire ¢’ to left line L L. In this position
of the transmilting instrument, therefore, a

positive current of minimum strength is sent
When the platen 8 is depressed, the

- current In the same positions of the Prony

brake and interrupter passes from wire a!

to. contact-spring Y, contact 10, and thence
through platen - support 11 to wire ¢ and

to line, producing an impulse of maximum

strength. When the Prony brake moves from |

“enters the receiving instrument, divides at 20,
and passes inone branch through non-induet-

Prony brake, wire a, interrupter, wire a?, &c.,
sending a negativecurrenttoline,thestrength g:
of the carrent being dependent upon the po-
sition of the platen. When the interrupter
moves from its contact-point 16 to its back-
stop 17, the current is shifted to wire ¢ and
passes through the resistance R’, when the
platen is depressed, through contact-spring
18, contact 19, platen-support 11 and wire o°
to line. When the platen is in the elevated
position, as shown, this branch is broken and
no current is sent to line.” The purposes of
these varying strengths and of the interrup-
tion of the circuit will be stated hereinafter.
The circuits of the right line are as follows:

60.

irom vablery Z throughwire «, contact-spring

3, plate 4, wire a', wire d, Prony brake ', 47¢
wire d’, interrupter 7', wire d?, master-switeh,
and right line R L, sending a positive impulse.
‘When the Prony brake moves from its con-
tact 12 to its contact 13', owing to reversal in

the direction of movement of the transmi+ "’?5

ting-pen, the right-line circuit is closedfrum.
battery Z' through wire b, spring 14, wire &',
wire e, Prony brake 6', wire d’, wire d* to R

L, sending a negative impulse to line, the

current strength being in each of these two 8o

cases at its maximum. When the interrupter

7" moves from its contact 16’ to its back-stop

-17', the current is diverted from. the Prony

brake through resistance R* and thence to
line, as before, the impulse being of either po-
larity, according to the position of the Prony
brake, and of a minimum strength, being re-

| duced by the resistance R*.

Referring nowtoFig. 2, the left-line circuit
90

ive resistance RY to point 21, magnet T to

point 22, where it unites with the other branch,

which passes from point 20 through the coils
of relayI to point 23, thence through non-in-
duetive resistance R* to point 22. -From the
point 22 the circuit passes through wires 1 £
to ground. Intermediate between the points

95

21 and 23—. e.,in a bridge between the two .

branches of the main-line circuit—is placed 1oo0
the magnet D, controlling the escapement

- - 1ts stop 12 to its stop 13, owing to a reversal
.40 1in the direction of movement of the trans-
' mitting-pen, the current flows from the other |
~half 77 of the battery through wire b, eontact
.14, plate 15 of .the master-switch, wires ' 12, |

mechanism. 7The magnet I' controls the re-
versing mechanism. | T
The two branches of the main line between
the points 20 and 22, together with the eross
connection through magnet D, constitute a

i
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VW heatstone bridge, in each of the four sides
of whiech is an equal resistance, the non-in-
ductive resistance IR R* having fifty ohms,
the relay I Laving a like resistance, and the
coils of magnet I having each a resistance of
twenty-five ohms. Were a continuous cur
rent of one polarity to pass through this ar-
mwmnentof cirenlts and resistances the cur-
ent would speedily recover its equilibriuni

af:'tm the completion of the circuit, and an -
equal amount of the current would flow |

through each branch beiween the points 20
and EE.?, and no eurrent would pass through
the magnet D. The condition of ethbmum
is, however disturbed by each making and
bre aking of the circuit with the followmg Te-
sults: ’When the cireult is closed, as the cur-
rent increases in intensity in the 0011::, of the-
relay I a counter electromotive foree is de-

veloped by this relay which is equivalent to

an added resistance in the path 20 23, while

abt the same time a counter electmmotwe
force is developed Ly the magnet I which is

 equivalent to an added vesistance in the path

30 «
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2122, Consequently the major part of the

Cl r'reltb 18 diverted from the point 20 into the

path 20 21, thence through the bridge and

m‘w net I to the pomt 295, Lhenee Lo the point,

22 &Hd ground, causing magnet I to draw its
arma tur 24 ‘Lo one of 1TS pﬁl% |

When the line-current is interrupted, mag-— |

nets I and It each discharge induced currents
of the same polarity as the line-circuit there-
tofore passing through them. This induced
current of magnet T passes through the tri-
angular path 2 23 21 20, while the induced cur-
rent discharged from magnet I' passes through
the tri &nﬂ*ulm path 21 29 23.  Both of these
induced currcnts therefore flow in the same
direction through the bridge 21 23 and are
opposed in dueclmn to the main-line current
Just before flowing through the bridge. Their
combined. effect, thewtme, 1s to cause the
magnet I to move its armature over to its
other pole, The vibrations of the armature
D thus produced control the escapement-
magnet M in the following manner: When
the armature 24 is ag:-unst its stop 25, the
current of  local-receiver battery z' passes
from b&ttery through wire ¢, wire ¢/, ari‘ll'ht-
ture ‘?’1 iwire >, cmls of magnet K, wire ¢°,
wire o, (,OII-’(.{L(,L*SPIIIW 20, thh' 27, contact-
splmrr 2% wirg 7 to the positive pole of bat-
ter musmﬂ* the armattre of magnet E to
mm* in one of 1ts two directions. Wheu the
armaturc-lever 24 is fltra*nst its contact-point
20 the current of battuy ' passes, as before,
to armature-lever 24, thence to contact ‘99
wire /1, coils of magnet E, wire ¢% and thenece
to the positive pole of b&ttery z, as before,
T'he mwrsal in the direction of movemett
of the receiving-pen is effected by the aciion
of magnet I in the following manner: When
the nupulse sent from the T ansmitting-sta-
tion are of the proper polarity the armature
30 of the magnet F will be drawn toward its
contaﬂt pmnt 31, in wm(,h posmon the cur-

f

and break—-i, ¢
The resistances of the left-line

'e;rcmt are 'so .‘:ernfred that at no time when

rentwill pass from thelocal battery =
witre I wire 1, armature-lever 30, contact .-.;1

wire 77, maﬂ'uet II, wire g%, &c., as before, to
the positive po]e of battery z, causing the
magnet I to draw up its armature and pl.:mo
the reversing-clutel ‘in one of its two posi-
tions. W‘hen the polarity of the impulses
sent fr om the transmifting-stationis reversed,
the armature 30 is brmwphf arainst its haeh
stop 32, the circuit of magnet IL is broken, its
armature s released,and the reversing-clutch
assumes 1ts opposite position, |
The raising and lowering of the pen at the
receiving-station are effected as follows. 1
have heretofore spoken of the movements of
the receiving-pen as controlled by nmlxmrr
and breaking the line -ecircuit. Under 'th

term “mahmw and Dreaking,” I meuan to in-

clude the E(]lli\*'a,lellt of an absolute make
., & substantial reduction in

strength.

the transmitting- platen 18 depressed will the

circult be entirely interrupted, but svfficient

current will be left on line to cause the relay
I at all such times to attract its armature.
Thedifferencein potential required to causc

the suceessive impulses ‘which control the

movements in extent of the receiving-pen is
secured by the resistance IR, placed in one
of the paths of the line-circuit. This resist-
ance is adjusted to the transmitter-battery
strength, so that when it is in circuit sufli-
cient (,urrpnt will beon line to actuate magnet

"through
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I. In the organization shown herein Ll*usl re-

sistance R’ is placed at seventy-five ohms.
When the tranmn1LL1uw-pI¢1,ten is in its ele-
vated position, the’ eurrent is alternately
wholly broken and passed through the higher
resistance R, which is so adj lI‘%'[G{l to the
strength of Lhe transmitting - battery that

105

wllen the current passes through the same the -

strength of the latter will be insuflicient to
cause bhe magnet I to draw up its armature,

‘but will be sufficient to actuate the magnets

ID and F. It results, of course, from Lhis Or'-
ganization that when the transmitting-platen

Isinitselevated position the arinature 01.‘ relay

I will at all times be on its back-stop and
when the transmitting-platen is in its de-

p1 essed position the armature of relay I will

t all times be on its front ston.

~ The peun-raising mechanism at the receiv-
ing-station is contl olled by the armatuare of .

110

1‘@1.&}’ I as follows: When the latter, 33, is on.

its front stop 34, the circuit of local lmLLery z
is wmpleted thmuﬂ'h wires o I/, armature 33,

wire 1%, pen- llfhmﬂ' magnet I, wire 13, wire g"'

to the positive ])010 of ba.tter} 2, and the re-
celving -pen resi is lowered.
ture 33 is on its back-stop, the cireuit of mag-
net K is broken and the tecewjxlﬂ*--pen rost

elevated by the spring 35.

The shifting of the paper is eﬂfected at the |
The right-line circuit

transmitter as follows:
is at no time wholly broken, but is alternately
closed by tho interrupter 7’ wn,,hr:aut I ﬁqlsi ance

]

125

W’hen thearma-

130
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and thmﬁgh the resistance R?, whieh is so ad-
- Justed with reference to the transmitting-bat-

teries that the difference in potential which

itaffordsis sufficient to produce the impulses
required to control the movement of the re-

celving-pen by means of the magnet D’; while
ab the same time sufficient current will be at

- all fimes.on line when the master-switch is

1O

20

in the position shown in Fig. 1 to eause the_|

-_—— - -

magnét I'to draw up ifg armature. When it

i8 desired to shift the paper, the master-
switch is shifted until the econtact-springs

rest upon the row of contact-plates 36. Inm
this position of the master-switch the battery

.i8 entirely cut off from the line and the relay
- I releases its armature, ‘The ghifting of the
. paper is controlled by the rélay I’ as follows:
- Whenitsarmature 37 is against its frontcon- |
. tact-stop, as is the case while the instrument

is employed.in transmitting and receiving

messages, the circuit of the paper-shifting

magnet is broken. Thismagnet hasa double

circuit, as follows: from the positive pole of
- battery z through wire ¢% contact-spring 28,

metal disk 27, and thence through two paths,

either contact-spring 42, wire m, contact-point 1
41, lever 37,wirem’, coils of magnet M, arma-

 tare 40, spring 39, contact-point 38, wire m? to

¢

negative pole of battery z', or through spring
26, wires m® m?, contact-point 43, armature- |
leyer3d7,wirem';&e., asbofore,to the negative

pole of battery z’. The disk 27 is furnished
with a number of insulating-pins,which suc-

cessively intervene between the springs 42 26 -

and the disk 27, but do not affect the connec-
tion of spring 28 with the disk. As stated
above, in the normal writing position of the
Ingtrument the circuit of magnet M is broken
because the spring 42 rests upon one of the
insulating-pins, 'Now when the master-switeh

at the transmitting-station is shifted, so as to
break the line-circuits, magnet I' releases its

armature and the cireuit of magnet M is com-
pleted through spring 26, causing the paper-

; shifting reel to revolve until the circuit of

magnet M is interrupted by the lifting of the

spring 26-by one of the insulating-pins on
the revolution of the disk 27, which revolves
with the paper-shifting mechanism. When
the writing position of the instrument is re-
sumed by the shifting back of the master-
switch, the magnet I on. drawing up its ar-

mature again completes the circuit of the
magnet M through the spring 42, which causes
the paper to be further shifted until the eir-
cplt of magunet M is broken by the interposi- |
tion of another insulating-pin between the
spring 42 and the disk 27, these two move-.

ments of the paper shifting the latter through

- the space ordinarily left between two lines of

writing. - | -

~Ido not limit myself to the organization
shown for transmuting by inductive action
the direct inpulses sent from-the transmitter

Anto to-and. {ro impulses for controlling the

recelving - eséapement, as various other or-

ganizationg ageomplishing this result may be |

position of the receiving-pen and for shift-

'_ emblo:y’éd Neither do "‘I'"Iimi;t .mj;sélf_ to the

particular devices shown for controlling the . -
1 an 70

ing the paper, nor to the particular organiza-.

tion of circuits for réversing the direction of

movement of the receiving-pen, nor to cther

details of construction and organization.
What is claimed is— AN |

and causing the receiving-pen to move a step

under the influence of each of the latter pul-

sations, substantially as described. -
- 2. The method of transmitting telauto-
graphic messages which consists in transmut-

N &
1. The -method of transmiiting telauto- .
graphic messages which consists in transmut-
ing the movements of the transmitting-pen
into impulses of successively like polarity,
‘transmuting these impulses by induction into. 8o
| pulsations of successively opposite polarity, -

Ing the movements in: extent of the trans- .
mitting-pen into impulses of successively like |

polarity, transmuting said impulses into pul-
' 8ations of opposite polarity by induection,
controlling the movements in extent of the .
transmitting-pen’by meansof said pulsations,

90 ..

and reversing the direction of movement of
the receiving-pen by reversal in the polarity

of the impulses sent from the transmitter,

substantially as described.

3. The method of telautographie transmis-

95

gion which consists in transmuting the move-

ments in extent of the transmitting-pen into

impulses of successively like polarity, trans-
muling said impulses by induction into pul-

1Q0

sations of successively opposite polarity, con-

trolling the movements in extent of the re-

ceiving -pen by said pulsations, reversing

the movement of the receiving-pen in direc-

‘tion by changing the polarity of said impulses.
‘sent from the transmitter, and performing a

supplemental operation at the receiver by

means of a change in strength in one of the |
TIO
4. Inatelautographicinstrument, the com-
‘bination of means for sending impulses of

line-currents, substantially as desecribed.

like polarity to line dependent in number

105

upon the extent of movement of the transmit-

‘ting-pen, means for causing the production
o ? _ O -,

of induced pulsations through the agency of
sald direet pulsations, and step-by-step mech-

anism operated in part by said induaced pul-
~sations and . in part Ly said originst—direct -

pulsations for controlling the movements of
the receiving-pen, substantially as set forth.

115

120

~ o.-Inatelautographic instrument, the com-

bination.of, means for sending impulses of

like polarity to line dependent in number

upon theextent of movement of the transmit-
ting-pen, means for transforming these im-

pulses by induction into to-and-fro pulsa- ..
tions, and means for ‘moving the receiving-
pul-

pen step by step in accordance with said
sations, substantially as deseribed.

6. In ateclautographicinstrument, the com-
bination of means for sending impulses of

like polarity to line dependent in number
upon the movement in extent of the transmit-

130
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tmm—pen means for ftransforming these im-
pulses by induetion into to- and - fro pulsa-

tions, means for controlling the movements |
in extent of the receiving-pen by means of

sald pulsations, means for reversing the po-
larity of the said impulses sent from the

transmitter on reversal in dirvection of move-

ment of the transmitting-pen, and meauns for
reversing the direction of movement of the
receiving-pen controlled by said changes in
pol&rlt}, substantially as described.

7. In atelautographicinstrument, the com-
bination of means for sending to line im-
pulses of like polarity, means for transmut-
ing said impulses by induetion into to-and-
fro pulsations, a pOIarized_ magnet for con-

trolling the movements in extent of the re-

ceiving-pen by meauns of said pulsations, a

polarized magnet at the receiver for control-

ling the direction of movement of the receiv-
ing-pen, and means for reversing the polarity
¢f the impulses sent from the tra,usmltter on

reversal of the direction of movement of the

30

10

transmitting-pen, substantially as described.

S. Inatwo-wire telautographicinstrument,
the combination of means for sending im-
pulses of like polarity to the tmnsmltter de-
pendent in number upon the movementin ex-
tentof the transmitting-pen, means for trans-
mating said impulses by induection into to-
and-fro pulsations, means for controlling the
movements in extent of the receiving-pen by

means of said pulsations, means for reversing

the polarity of. the impulses sent from the
transmitter on reversal of the direction of
movement of the transmitting-pen, means
controlled by said reversal in polaritv for re-
versing the direction of movement of the re-

ceiving-pen, and means for performing the

supplemental operations at. the receiver by

changes in the two line-cirecuits, substantmlly'

1S descmbed
9, Inatelautotrraphlc instrument, the com-

~ bination- of nieans for sending to iine im-

15
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pulses of like polarity dependent in number
upon the movement in extent of the trans-
mitting-pen, the main-line circuit being pro-
vided w1th two branches which afterward

‘unite, satid branches being provided with in-

(fiuctwe and non - mductwe resistances, a
bridge for r"onneutmﬂ‘ the two,; and a magnet

hontwllnw the movcmcuts in extent nf the

receiving-pen placed in said bridge, whereby
sald impulses sent from the transmitter are

transmuted into to-and-fro pulsationstravers-.

ing said bridge and contr oliing through said
ma,ﬂ'net the movements in extent of the re-

celving-pen, substantially as deseribed.

10. In a telautographic instrument, the
combination of a main-line circuit, a mafmet

n said circuit for controlling the ver tical po-

sition of the receiving-pen, means for send-
ing to line impulses of a given: strength al-
Lernatmﬂ' with mterruthns in the fmc,mt for

one position of the writing-platen, means for |

sending to line impulses of a.nother strength

ﬂlter ﬂtmﬂ'-WJLh reducetions in the stionfrtn h

- ul‘.)llq

* Wltnessus.

! 617,890

magnet being energized by the current at all
times in the second position of the writing-

platen, and being deénergized during the first

| of the line-current in the other position of the
writing-platen, the receiving-pen-positioning

position of the ertmn-platen subsmmmlly-

as desecribed.
11. In a ‘relautomaphw mstrument the

combination of a main-line wire, means for

sending to line impulses of a given strength
for controllmn' the movements in dlt'ectwn of

the receiving-pen, said impulses alternating

with currents of reduced strength so as not
to aftect the movements in extent of the re-

celving-pen, a magnet in the main-line eir-

cuit at the receiver for controlling the ghift- :

ing of the paper, said magnet being energized
by the main-line current in both of its said
conditions, and means for interrupting tho

main-line current whon it 18 Gesired to almt |

the paper, substantially as described. |
12. In a telauntographic instrument, the
combination of means for transmutnw the

movements c¢f the transmitting-pen inwo two

G0

sets of impulses of &uceesswely like polarity -
dependent in number respectively upon the .

extent of movement of the pen in each of its
two directions of moveinent, means for pro-

ducing two sets of induced impulses actuated

I'espe(*twely by the said two sets of direct imn-

‘pulses and two mechanisms each operated in
-part by one of said sets of induced impulses
and in part by one of said original sets of di-
rect lmpulses, for controlling the movements-

of the recelving-pen step by stepinitstwo di-

95

FQAQ

rections of movement, substautm]ly a8 8eb

forth.

13. In a telautogr aphw instrument, ihe
combination of means for sending Impul%s
of like pola,mty to two line-wires dependent
in number respectively upon the extent of

movement of the transmitting-pen in each of
two directions of motion, means for trans-
forming each set of these i im pulses by induc-
tion into to-and-fro pulsa tlonfs, and means for -

eontmlhnw the movements in extent of the
receiving-pen in two directions by means of

said two sets of to-and-fro pulsations respec-

tively, substantially as describad.

105 '

14, In ‘a tel&utowmphlc mstrumeiut; th@; !

combination of means for sending unpulseﬁ

of like polarity to line dependent in number
upon the extent of movement of the trans-
means for transforming these

mitting-pen,
1mpulaes by induction into to-and- fro pulaa-
an escapement governing the move-
ment of the receiving-pen in GXLGHL and

meansforcontrolling the escapement Lhrouﬂ'h -
the agency of said to -and- fm pulsations, sub
‘stantially as deseribed. | |

In tesmmeny W]lBl‘E‘Of I have hereunto se*
my hand in the pr esence of two subsecribing

'GEO %GF - TIFF‘ANY
Witnesses:
M. Mosgs, -
W, IL. ];{)WJJLT‘«I
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