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UniTED STATES PATENT OFFICE

 ELISHA GRAY, OF HIGHLAND PARK, ILLINOIS.

TELAUTOGRAPH.

::PECIFICATION formmg pa,rt of Letters Patent No, 522, 893 da,ted July 10 1894
Apphcatmn filed January 27, 1894: Serial No, 498, 199. (Nﬂ model.) -

- To all whom it 1 Q. J COTVCETTV

Be it known that I, ELISHA GRAY, a citizen
of the United States residing at IIwhla,nd
Park, county of Lake, and btate of Illmms,
have nwented certain new and useful Im-
provements in T'elautographs, ully deseribed

 andrepresented in the following specification

1o

and the accomp%nymw drawmgq, forming a.

part of the same. |
This invention relates to wr1b1nﬂ* tden*raphs

of that class in which the act of writing a

~ jects to simplify and improve the mechanism

. mechanism to the receiving pen.

20

‘message at the sending station operates to

reproduee it at the receiving station, forms

of which are shown in my prior pa,tents Nos.
386,814, 386,815, and 461,472.

My plesent 1nvent10t1 has for one of 1ts ob-

for transmitting the power from the power
As stated

in a specification heretofom filed, No. 455,110,

it is found desirable to use a spring undel

- ._..25

o SOI

tension for transmitting this power. I find

that the best form of spring for this purpose
-is that which is given its tension by torsional

movement. 1 also found that a direct acting

- motor, by whichI mean a motor acting through
| _gea,unfr upon the shaft from Wthh the re-

ceiving pen is driven, is more satisfactory in
this operatwn than one in which the connec-

‘tion is made through a ratchet and pawls, as

in the constr UCtIOll descr'lbed in the said ap-

“plication.

40

o Myinvention fmthel COIlbIStS in mecha,msm |
by which a single motor is applied to driving |

:' 35

the parts of the. receiving instrument throun'h
an equalizing gear and £wo springs.

My invention alsoconsistsinimprov emuntsf
in the reversing mechanism by which the ac-
~ tion of the latter is rendered more quick and
40 certain, and in other details and features of |

constructlon Whleh wﬂl be heremafter de-

TInthe drawingshereto annexed whlch form
a part of this speclﬁca,twn and illustrate my.

FI'T 2 is a sectional view on: the
Fig. 3 1s a top view, and |

. control the reversing circutts and operate the |

en lifter. Fig.d 1is a side view on an en-

- larn*ed scale of a part of the equalizing gear.

Fw' 6 IS a top view on an enlarged scale of

]

.

a spring 13,

| torsional tension.

| lﬂVGHtIOI], Figure 1 is a plan view of the in- |

. strument.
. line 2—2 of F I‘w 1.
- Fig. 4 a side view of the magnets which |

the IGVE}ISHJ‘J‘ man*nets and connected parts.

Fig. 718 a sectlona,l view of the same on the

l1ne 7—7 of Trig. 6. Fig. Sis a side view of
the same. I‘w' g shows a modified construec-

tion in which two instead of one motor ale_-'
used, and Fig. 10 1S a diagram of the eucuw

connectmns of the receiver.
The general organization of the appamtua
is that shown in my Patent No. 491,347,

-The construction of the different pa,lts' will

first be explained, and then the connections
of the eircuits. The motor is shown:in Figs.

1 and 2- as an electric motor, a single mot-ar -

serving for operating both. sides of the re-
ceiving instrument.
the motor is mounted a shaft 1 free to move
longitudinally in its bearings, and pressed

toward the motor by a spring actuated lever
2.  The shaft 1 carries a worm wheel 3 which
‘meshes with the gear 4 of an equalizing gear.

The equa,lizing gear consists of the gear 4 in
which is Jeutnaled a miter gear 5, which en-
gages with the miter gears G and 7 the latter
ﬁxed to shaft S and the former- Lo shaft 9,
each shaft being journaled in bearings aml
free to 1evolve The gear 4 revolves loosel y
on shaft S.. -
Connectmn is made between the shaft 1

and the motor shaft by means of two arms

and a pin, as shown, which permits longi-

tudinal movement of the shaft 1 without dis-
arranging the connection. Inline with shaft

8 is mounted another shaft 10 which carries
fast upon it two disks 11,12. The connection

55_4

6o

- In line with the axis of

75

1 8o

between shafts 8 and 10 is made by meansof

_____ - A rigid plece 14 may be placed
within this spring to keep it ama,lly straight,

Dbut this piece has 1o connection with the
| shafts 38 and 10.

The action of the motor,

therefore, is to give ‘rotation to the shaft 8
and to twist the spring 13, placing it under
This action will continue
until the tension of the. Spunﬂ' 13 is’ greater
than the tension of the spring 15 1101(11110‘ the
lever 2 in its place, when the worm 3 and its
shaft 1 will move outward from the motor
until the circuit of the motor is opened at the

contacts 16, 17, causing the motor to stop.

9o

100

"When the tension of the spring 13 is re- .

| duced sufficiently, the worm 3 will move
‘backward until the circuit of the motor is

closed, when it will again re-establish the
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‘movement of the motorand -Iinc-r.ease the ten-:
sion of the:spring 13.
‘the spring 13 will be. kept at subsmmmlly a

constant degree. o
A similar Spmnﬂ* and cmmec,tlons are. p10~ -

7 : v1ded on the right hand side of the apparatus,

R loosely upon the_ shaft 10 :;_Lnd_ ﬂonnected by
- an endless cord 20 passing over 1dle pulleys |

-. 21, 22, 23 to shait 24 carrying the drum driv- |
. ing the receiving pen, on which shaft the
- usual escapement 18 mounted. Thedrums1S:
‘and 19 are respectwely provided with face:
‘pleces 25, 26 contiguous to the disks 11 and |
12, 'The 1eve_1_s_1nn*mafme_t is stationary, that | i
- is, not mounted upon the shaft, and is made |
. in two parts X’ and Y’, each part being pro- |
- vided with a pivoted armature, respeetively.
o 27, 28, earrying
I 30 P

18, 19.
-projecti{mr 31,32 which engages with a recess |
33 or 34 1n a sleeve: attached to the drums | I
18, 19, so that when these ends are moved, |
-throuﬂ*h the action of either springs or mag- |

SR aud Shown in- the» (hanN

10

40

45

50

53

*--jby the equahzm& geal and as the two 1;0-:
gether reach a degreeof tension sufficient to-
- overcome the tension of the spring 15, the |
- motor will be stopped, and restarted when-

. ever the combmed tensionof the Splmﬂ*s fa,lls_ |

o dlsks 11 and 12 before mentmned the other.

referably meta,l disks 29 30 Whi(‘h are

Each arma,tme leve1 a,lso c&rmes a

nets they will slide the drums on theshaft 10

ively drawn backward away from their mag-
nets by the springs 35, 36. As stated the
disks 29, 30 are pretferably of metal, as are

the contiguous surfacesof thedrums1§,19,in

order to reduce the friction. The contiguous
material whiel: will give suffieient friction to
form clutches, but preferably one of these
disks is covered in whole or in part with soft
rubber, and theother of some hard substance
roughened, as, for instance, a plate of metal
which has been roughened by scratching or

indenting; or a plain surface covered with

sand., It has been found that the combina-
tion of soft rubber with a hard roughened
surface gives the best and quickest cluteh
action. If desired, both cluteching surfaces
may be faced with soft rubber.
It will be seen that when no current is in
line both of the drums 18 and 19 are pressed

~outward by the force of the springs 85, 36, and

0o

the two clutchesare fast. The pull upon the
cord 20 caused by the tension of the spring
13 is, therefore, balanced, and no movement
1equltb VVhen however, the reversing cur-
rent, as will alw.«l}s be the Case durinw the
opelatlon of the instrument, is only thmun‘h
one of the magnets X/, Y/, the said maﬂ‘net

- Thus the tension of -

The power of

h

| tion.

~other disks not before-in contact,

Jjournaled upon their ends |

it out of contact with its drum, and the other

0of the two drums 18, 19 will be pressed out-
ward and caused to pelfmm its clutch fune-

~The tension upon the cord 20 will, = .
| therefme be 1n one direction only, and the

| shaft 24 will have the tendency to revolvein
-_that direetiou when permitted to doso by the -
. When, in reversal, the o
| curl ent 18 takena from the previously ener-
gized magnet and thrown through the other

76

magnet the clutch action is transferred fothe '

and the
tendency of 1otat10n of the shaft 24 1 1S 1@-?
'-Versed e

The reversing meehamsm 111011:1(1@9 thefr

In the dmwmfrs, the reversing meehamsm: e
is described only as to one side ‘of the appa-

1 ratus, but it will of course be understood that -
1t 1S dupheated for both sides, as in otherin- 8¢

struments of this character and as shownin

the drawings.

In these drawings the polar
relays J, J’ are shown as formmfr one struet-
ure w1th the pen lifting magnet, the change

; of polauty in the eurrent on the two revers- gc

a second ar matme p1 owded f01 the mawnets SR

-39, to which is attached the pen lifter 0. R
~T'he paper shifting magnet is shownatV =
~but the paper shifting mechanism is not
g shown and may be Of any Sultable eonstme-: o
tion. | | |

’The escapemenl, ma rnets .me SIIOWH at II F

The (.,ucults wﬂl now: be descrlbed

earth. The main line escapement circuit ¢

passes likewise through escapement magnet 1
toearth.

Thereversing line d passes thr ough

foc

| "[‘he'-f*-'-'-'
‘main line escapement circuit b enters thein-
strument and passes through magnet I1’ to
The armature levers 27, 28 are respect- |

1C 5

| the coil of magnet P’ to polarized relay J, 5

and thence to earth. The reversing cireuit

| e passes through the coil of magnet P, polar-

faces of the disks 12,25 and 11, 26are of any | ized relay J, and thence to earth.

: A local
circuit is provided from battery Z through

‘wire «, lever 41, armature of magnets 2, P’
42, wire ¢, armature 37 to one or the otherof
the two contact points 43, 44, and then either

by the wire a to magnet X’ or by wire ¢’ to

ITO

115

magnet Y’ and thence by wire [ to the bat-

tery The current will, therefore, passthrough
one or the other of the magnets X’, Y’ ac-
cording to the position of the mmatu_le 37 as
deter mined by the polarity of the current

passing through the coils of the magnet J’.

A similar cireuit is provided for magnet Y’
controlled in a similar manner by the arma-
ture lever of magnet J.

The armature lever 42 is pivoted at its lefr
hand end, and its back spring 45 and also the

120

125

spring 46 of lever 41 are so adjusted that

when only one of the magnets P, P’/ is ener-
gized thelever 42 will be in Lthe p081t1011 shown
in the dra,wmo's but when both are energized

30

mmultaneously, as in the shifting of the pa-

per by the transmitting opelatm the lever

WIH hold the disk 29 or 30 cmrespondlnw to 1 42 will be thrown down moving -the lever 41

N
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| ' untﬂ 1t makes contact with the stOp 17, and

wt i

(O

closing the circuit of battery Z through the
paper shifting magnet V. Onthe other hand,

1f the current throuvh both magnets P, P’ is

cut off, as in the hanging up of the transmit-
ting pen, the armature 42 will rise, breaking

~ the local circuit of the reversing meehamsm.

It will thus be seen that when the trans-
mlttmg pen is normally engaged in the act of
writing a message, reversals in the polarity

. of the respeetw_e levers and circuits caused

by movement of the transmitting pen will

~cause corresponding reversals in the receiv-

- ing instrument through the action of the

t5

magnets J, J'; that ehanﬂ'es of strength in
the reversing cirenits due to the placmn‘ of

the transnmttmﬁ' nen upon the paper and re-

- moving 1t therefrmn will operate upon the

h "maﬂ‘nets J,J’ to lower or raise the receiving
pen; that the simultaneous sending of cur-

20

. rent to line over both the. reversing circuits

d, e will operate the paper shlttlnfrm&ﬂnet

_and that the cuatling out of the current on

| __25

- myself to an electric motor, having within
- my contemplation any kind of a dewee or
power mechanism from which power may be
- derived. -
. and a single power mechanism, I may em-
ploy two power mechanisms, a form of which
construction is shown 111 Flg. 9 |

35

..40

' power mechanisin,

- both these lines smmltaneously will break
the. circuit of the local battery at the reeew—-

ing instrument.
It is to be understood that I do not eonﬁne

Instead of using an equalizing gear

What I claim 15—

1.-The combination in a telautowraph of a
a torsional spring, and
means for maintaining constant the tension of

~ the spring, a reversing mechanism, and a re-

cewmn* pen, snbstautmlly as set forth

- .The_ combination of a telau togmph;c re-
"'ceiv,_ing- pen, power mechanism for driving

. thesame,a spring placed under torsional ten-

- sion by the power mechanism through which
45

spring the power 1s transmitted to the receiv-
ing pen, and means for suspending the op-
eration of the power mechanism upon the

o spring when the laiter has been placed under

. s0.

ufﬁuenb tension, substantially as set forth.
. The combination of a telautographic re-
Lewmn' pen, power mechanism for driving

~ the same, a spring placed under torsional ten-

“sion by the power mechanism through which

spring the power is transmitted to the receiv-

ing pen, and a circuit maker and breaker for
| quspendmn' the 0pemt10n of the power mech-

anism upon the spring when the latter has

~ been placed under sufficient tension, substan-

bo

11a,11y as set forth.
. The combination of & telautowaphlc re-
ceiving pen, power mechanism for driving the

- same, a spring placed under torsional tension

bythe power mechanism throughwhichspring

the power is transmitted to the receiving pen,

and a reversing mechamsm between the

spring and the 1'eeewmg pen, 3ubstantmlly
~ ag set forth. -

-5, Thecombination of aspring, power mech-

‘anism for giving torsional tension thereto,
70

means for suspending the operation of the

‘power mechanism upon the spring when its

tension reaches the normal amount, means

for reestablishing the operation of (he power

‘mechanism upon ‘the spring when thetension
75

ot the spring falls below its normal amount,

‘and a receiving pen driven by the power of
the spring, substantmlly as set forth.

.. The combination of a telautographie re-

cemnn' pen, a shaft {rom which said pen is

drwen means forrotating said shaft, a spring

put under torsional _tensmu by the rotation

of the shaft and serving by means of its ten-
sion, to drive the receiving pen and a revers-
ing mechamsm substantially as set forth,

7 The combmatlon of a telautographic re-
ceiving pen, a shaft from which the said pen
is drlven means for rotating said shaft, a
colled spring put under_tensmn by the rota-
tion of the shaft and serving by means of its
tensiontodrive thereceiving pen and arevers-
ing mechanism, substantially as set forth.

_ ‘% The combmatlou of a telantographic re-.-
ceiving pen, a shaft orsleeve from which said

pen is drlven means for rotating said shaft, a

coiled spring ama,lly placed with reference to
‘the shaft and put under tension by the rota-

oS¢

9’0

05

tion of the shaft and serving by means of its

tension todrive thereceivingpen and a revers-

‘ing mechanism, substantially as set forth.

9 T'he combination of a power mechamsm
a shaft connected therewith by gearing 8o as
to berotated thereby, a spring put under tor-

sional tension by said shaft, a reversing mech-
anism and a receiving pen drlven by the ten-

sion of the spring, suhstantlally as set forth.

10. The eombmatmu of a power mechanism,
a shaft connected therewith by ¢ gearing soas

to be rotated thereby,a spring put under tor-
sional tension by said shaft, a reversing mech-

‘anism and a receiving pen driven by the ten-

sion of the spring subst&ntlally as set forth.
11. The combination of a power mechanism,

tated thereby, a spring put under torsional
tension by said shaft and mounted with its
axis of torsion in the line of said shaft, a re-

versing mechanism, . and a receiving . pen

driven by the tension of the spring, substan-
tially as set forth.

12. The combmatmn of a power mechanism, '
‘ashaft connected therewith so as to be rotated

thereby, a spring put under torsional tension

by said shaft, a recewmg pen driven by the
tension of the spring, and means for keeping
the tension of the spr ng substantially con-
stant, substantially as set forth., |

15. Thecombination of apower mech%msm

a shaft connected therewith by gearing so as

to be rotated thereby, a spring put under tor-
sional tension by said shaft, a recelving pen
driven by the tension of the Spring, and an

electrical make and break for suspendmw the
operation of the power mechanism upon the

spring when the tension thereof reaches the

100

105

11O

a shaft connected therewith so as to be ro-

115

120

125

_130-
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normal and for reestablishing said operation

when said tension falls below the normal, sub-

stantially as set forth. -
14. Thecombination of a power mechamsm

‘an equalizing gear, twosprings connected Wlth

the equalizing gear, placed under tension by |
the power meehamsm, and a receiving pen

driven in its two directions of motion by the |

~power of the two springs respectively, sub-

1O

20

30

35

40

45

50

stantially as set forth.

15. The combination of a power mechanism, |
an equalizinggear,twosprings connected with
the equalizing geal and pla,ced unde}. tension

anisms and a recewm pen drlven in its two
directions of motion by the power of the two

springs, respeetively- substantially as set

forth. -

16, The combmatlon of apower mechamsm

anequalizing gear,two springs connected with
the equalizing gear and placed under tension
by the power mechanism, two reversing mech-
anisms, means for maintaining the tensmn
upon the said springs constant, “and a receiv-
ing pen driven in its two dl[‘eCtIOIlS of motion
by the power of the two springs respectively,
substantially as set forth.

17. Thecombination of a power mechanism,
an equalizing gear,two springs connected with
the equalizing gear and placed under tension |
by the power mechanism, two reversing mech-

anisms, means for SUSpeHdlﬂﬂ‘ the operation |

or the power mechanism upon each of said |
springs when the tension upon said springs |
becomes normal, means for reestablishing the |;
operation of the power mechanism upon said |
springs when their tension falls below nor-
mal, two reversing mechanisms,and a receiv-
ing pen driven in its two directions of motion
by the power of the two springs respectively,
substantially as set forth.

18. Thecombination of a power mechanism,
an equalizing gear, two shafts rotated by t'he
motor through the equalizing gear, two tor-
sional springs having their axes of torsion

respectively in line with the said shafts and |

put under tension by the power mechanism, |
and a receiving pen driven In. its two direec- |
tionsof motion bythe force of said two springs,
substantially as set forth.

- 19. Thecombinationof apower mechanism,

q

“an equalizing gear, two shafts rotated by the
| power meeha,nism throun'h the equalizinfr

of tmswn 1espeet1vely 111 line Wlth the Smd

.shafts, and. put under tension by the power
mechanlsm, means for maintaining the ten-
‘sion of said springs sub%antmlly constant,

and a receiving pen driven 1in 1its two direc-

Jt10ns of motion by the power of said two

rSpl’lllﬁ'S substantially as set forth.

-~ 20. The combination of a receiving pen, a
‘shaft from which the receiving pen is Cdriven .
two clutches on said shaft for causing the re-
eewmg pen to. be driven in opp051te direc-

‘tions, a stationary magnet or magnets, con-

‘nections between said magnets and the said

- two clutches, and electrical connections from

:the transmitting station whereby one or the

other of said clutches is brought into opera-

.tion through the said magnet or magnets ac-

l" cording to the direction of motion of the trans-
mitting pen, substantially as set forth.

- 21, The combination of a receiving pen, a
‘shaft from which the receiving pen is drwen,
‘two clutches on said shaft for causing the re-
‘celving pen to be driven in opp031te direc-
- tions, statlonal y magnets, two armature le-

vers for said ma.wnets respeetwely, Springs

: operating upon smd two armature levers to

cause themn to act upon the two clutches re-

spectwely, and electrical connections with the
transmitting station whereby through said

‘magnets one or the other of said clutches is

rection of movement of the transmlttmg pen,
substa,ntla,lly as set forth.
22. Thecombination of a power mech: anism,

‘a shaft connected therewith by gearing so as
‘to be rotated thereby, a spring put under for-
‘sional tension by such shaft, a reversing
mechanism, a receiving pen driven by the
-tension of the spring, and an escapement con-
‘trolling the application of the power to the
‘recelving pen, substantially as set forth.
- In testlmony whereof -1 have hereunto set

‘my hand in the presence of two snbscubmw
w1tnesses

| ELISHA GRAY.
Witnesses:
T. F. KEHOE,
J. A, DUNN,

bloun*ht into operation according to the di-
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