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~driving - power.
“mechanism is, that any variation in the pri-
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.' UNITED STATES PATENT OFFICE

WILLIAM E. SAWYER, OF NEW YORK, N. Y.

IMPROVEMENT IN AUTOGRAPHIC TELEGRAPHS.

Specification forming part of Letters Patent No. 171,03 L, dated December 14, 18753 applic&bion filed
November 5, 1875. |

To all whom it may concern:

Be it known that I, WILLIAM EDWARD
SAWYER, of the city of New York, in the
State of New York, have invented ecertain
new and. useful Improvements in Copying or

Autographic Telegraphs, of which the follow-

ing is a specification: |
My invention relates to certain mechanism

for the purpose of accomplishing autographic

or fac-simile transmission of messages over

lines of telegraph, and to various electrical

circuits therefor.
In my Letters Patent No. 159,460, dated

fac-simnile transmission are so fully outlined
that it is deemed unnecessary to present an
extraneous description here. 1 shall, so far

|||||

as possible, confine myself to a description of
the mechanismn of my present invention.

One of the principal features of my present
invention is found in my method of obtaining
a regular and steady motion of the required
mechanism. | _-

In all existing systems of fac-simile tele-
graphs the action is obtained from the ulti-
mate point in the mechanism—that is to say,
the transmitting and recording points, styles,
or other similar devices, or accompanying de-
vices, are actuated by a train of wheels, to
the slowest- moving of whieh 1s applied the
The inherent fault in this

mary actuating medium is exaggerated Dby
every multiplication of the motion, so that
what would be a slight and inconsequential
error in the revolution of the shaft to which
the power is applied is magnified in marked
degree at the altimate or fransmitting and
recording shafts, for reasons that do not re-
quire explanation. The only instance in which
this error has been avoided is that of Cisselli,
who employs a pendulum as the actuating-

power, with- the transmitting and recording

mechanisin situated at a point of the pendu-
lum where the exaggerations of the weighted
lower extremity are reduced—namely, near
the pivot upon which the pendulum gravitates.
By means of this device Casselli has succeed-

ed in obtaining an absolute synchronism; but

to the delicacy of parts ot the meehanism, and
the difficulties of their inanagement, there are

I#f.ll
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February 2, 1875, the principal features of |

serious objections, and there is a most serious
objection to the variations in speed of the mo-
tion of the pendulum, which speed of motion,
when the weight of the pendulam is at the
lowest point in the arc it describes, 1s much
oreater than at the starting or intermediate
points. 7 o o |

It has been my aim in the present invention
to obviate all these difficulties, and, by the
employment of the simplest mechanism, to
render the instruments so easily managed as
to dispense with operators of mechanical skill.

In the attainment of this end 1t has been

necessary to avoid all mechanism which would
tend to exaggerate primary errors; and, in-
stead of the ordinary method, I employ, for
the actuating wmechanism, rapidly-moving
parts or revolving wheels, which are so geared,
and move so rapidly, that the more slowly
moving or revolving parts, comprising the
transmitting and recording mechanism, may
be made to attain any desired speed of mo-
tion. Thus, for instance, and as an example
merely, if the shaft to which is attached the
transmitting or recording mechanism shall
make one hundred revolutions per minute, the
shaft to which is applied the driving-power
shall be made to revolve at the rate of one
thousand times per minute, 1n order to produce
the speed of one hundred revolutions in the
shaft of the transmitting or recording mechan-
ism, whereby an -error of one degree in the
driving-power is decreased at the actual work-
ing-point to an error of but one-tenth of one
degree, contrary to what would occur in or-
dinary fac-simile mechanism, in which an er-
ror of one degree at the driving-shatt would =

be magnified to an error of ten degrees at the

transmitting or recording point in the mech-
anism, where the least error 1s desirable.
Such is the chief function of iny present in- -

vention, and in its attainment I do not limit

myself to the application of any special power.

I have preferred to apply to my mechanism
the power generated by an electro-motor, and
have preferred to employ a train of gear-
wheels ; but it is obvious that I may make use
of any other power, such as compressed air,
steam, heat, water, or obher equivalent, or,in

.......
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place of a train of gear-w hééels, may make use
of friction-rgiiers, or of a lever or a series of




- suggestive. Further, in order to keep the

~ governed by a centrifugal governor of Q-
. new design, the chief advantages of which
- ernor, the speed of the motor is regulated
clreuit of the motor, but which may, with equal

- advantage, be placed in a secondary ecircuit -
- from the motor-battery, so as to lessen the
by diverting a portion of the battery into the

o e used for the purpose of noting the force of
~ the battery, in order that the battery may be

- 2

~levers, or a large wheel with the transmitting
~and recording mechanism attached to a point
where the motion is less than at the point at

which the power is applied, or both. Numer-

 ous applications of my principle are readi Iy

 mechanism atdifferent stations insynchronous
motion, I prefer to regulate the same periodi-

- cally by means of a line-current, the opera- |
~ tion being to bring the instruments, or at least |
. one of thew, periodically to a complete, or

~ nearly complete stop, so far as the transmit- |

~ ting or recording mechanism is eon cerned, and
~set-them in motion together, it being under-

- stood that the actuating mechanism does not |
- Stop when the transmitting or recording mech-.
~ anmism 18 stopped.  This will be understood !

~ upon reference to the drawings and accom-
~ panylngdescriptions, .~
. The motion of the mechanism is steadied or

are its simplicity and thfe facility with which
1t may be adjusted. In addition to the gov-

by a rheostat (shown in the drawings) in the

 foree of the battery in the motor - circait
circuitof the rheostat. A galvan ometer should

- maintained at a uniform strength.
. With this general reference to the nature of

~my invention, I will proceed to describe the
construction of the mechanism in detail, so-
far as is necessary to an understanding of the
same by persons skilled in the art.

In the drawings accompanying and forming
a part of this specification, Figure 1 is a gen-
eral view of the instrument for transmission
and reception of messages. Fig. 2 is an in-
terior sectional end view of parts of the same.
Fig. 3 is a view of the centrifugal governor.
Figs. 4, 5,6, and 12 are views of the seini-
cylinder, from and upon which messages are
sent and received, and parts of the same.
Fig. 7 is a view of the transmitting or re-
cording point and holder therefor. TFig. 8 is
a view of the arrangement for stopping and
releasing the mechanism. Fig. 9 is a view of
the circuit-changer, connecting with the stop-
ping and releasing mechanism, Figs. 10 and
11 being other views of the same. Tig. 13 is
a view of a shaft, having a right-hand and a
leit-hand thread cut thereon ; and Figs. 14, 15,
16, 17, 13, and 19 are views of circuits.

Like letters indicate similar parts in all the
- figures., |

Reterring to Fig. 1, B is the base. u, v,
and v are any suitable metallie frame. » v are
two metallic rallways of any desired form,
shown as grooved for the trucks of a car,
~which railways are insulated from the frame

by the supports »'. Upon thegg r2ilways runs
| | o T i .

point draws Imaginary lines over a slowly-ad-

vancing metallic surface, upon which is anin-
sulating writing, and the interruptions of the ~
circuit, occasioned by the point coming upon .
the lines of writing, effect the record at a dis-
tant station, which record—chemical, orit may
( be otherwise—is a fac-simile of theinsulating-
| lines of writing, owing to the fact that there- =
‘cording-point moves over the advancing re-
¢eiving-blank in synchronism with the motion = =

| of the transmitting-point. AsIdo not em- ,.
ploy a complete cylinder traversed by the
point, but a half-eylinder, I employv two points,
80 that the instant, or nearly the instant, that. S
oneof the points leaves the surface of thehalt-
cylinder, the other point is coming upon the

same. R PR
_ The metallic plate, upon which is the insu-
Iating writing or the chemieal receiving-paper,

18 placed upon the semi-cylindrical car, when
‘the curved frame d’ 2, pivoted at ¢, is shat
down wupon it, thus holding it securely in S
blace. The car is moved aloug under the
poiuts by means of the point f3, which is |
caused to.close into the thread .cut upon the
main shaft w. This point /3 forins the end of
a spring-piece, -

J'y (better shown in Fig. 12,)
pivoted at /% and insulated from the car by
means ot the insulating-pieces ¢’ 72, which are
fasfened to cross-pieces z/. The turned end
of the spring-piece f closes over the insulat-
Ing-piece ¢’,-thus holding the point /3 to a se-
cure bearing in the thread on shaft w. When

it is desired to stop the movement of the car,
this end is thrown off the piece ¢/, thus allow-

ing the point f? to rise from the thread.
- Around and over the semi-cylinder, trans-
versely, the shaft w carries two right-angular

arms, @, fastened in hub ¢, which arms carry

the transmitting or recording points p around

the semi-cylinder,

In this wanner, the arms being insulated
from the car, the transmission process herein-
before described is accomplished. So soon,
or nearly so soon, as the point upon one of

the arms « is leaving the surface of the semi-

cylinder upon one side, the other point is com-

ing upon the semi-cylinder upon the other
side, so that one or other of the points is al- |

ways bearing upon the message.

In the form shown in the drawings, both
points travel in the same imaginary track ;
but one of the armms a may be shortened longi-
tudinally with the semi-cylinder, so as to allow
each point to traverse a different section of
the semi-cylinder, the same arrangement—of -

", A

the semi-cylindrical car d, (better shown in =
Figs. 4, 5, and 6.) There are four trucks, &/,
attached to the car by means of cross-piecesz’,
thus forming an electrical connection between
the surface of the car d and the railways, from -

which, although not shown in the drawings,
any medium of connection may be carried to |
an insulated binding-post. S
. 1The actual operation of transmission by my
Invention is not essentialiy different from that
~of ordinary fac-simile telegraphs. A metallic
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point p. This is best shown in Fig.
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at a time—belng maintained, as mcmtter Of
course,

The motion of the shaft w is brought to a
stop at the instant, or nearly so, that one of

“the points p is leaving the surface of the semi-

cylinder, and the other point 1s coming up
upon the opposite side of the same by means
of the adjustable projecting piece b, held in
place by a serew on arm & coming 11:1 contact
with the beveled detent of armature-lever-e,

- better shown in Fig. 8, in which % 1s a polar-

ized magnet; m, the rest for the same; f, the
armatuare; ¢, the pivot; ¢ and j, the adjusting-
standard and set-screw; [, the rod by means
of which and the nut £ the magnet 1s drawn
back from the armature. This magnet may
be any form of polarized magnet; but I have

shown 1t in the figures relatmg to the line-
circuits as polarized by a local battery. The
magnet is depolarized or rendered neutral by
the transmission automatically over the line
of a reversed current at the instant the arms
a of both the transmitting and the receiving
instruments have been brought to a stop, when

the armature is released, and the beveled de-

tent yields to the motion of the projecting
piece b, thus releasing the arms «, atter which
release the magnet again acts, and the detent
is ready to intercept the next arm, when the
operation of depolarization and release is re-
peated.

In the frame-work , 4 y will readily be under-
stood as the end pleces, and x x z  the cross-
rods for identifying the same. There are
cross-rods 7%, mainly for the purpose of sup-
porting the railw Ay 'S.

The transmitting and recording pomts in-
volve a meclmulbm of their own, as follows:
g is a straight or curved spring, uarryiug- the
holder o of the transmitting or recording
7, where
n is a right-angular piece, sliding in a dove-
tailed groovein the metallic piece %, and hav-
ing a slot cut in its upper end for the SCrew
s, by means of which the point is adjusted up

or down, and therefore its bearmg upon the

-surface of the semi-cylinder regulated. 7 r

are check-nuts, by means of which the piece
v 18 held in position on the end of the arm a.
The object of this arrangement 18 to secure
oreat adjustability of the pomnt; but I do not
confine myself to this particular form, as many
readily suggestive devices may be emph}) ed

to amcomphsh the same purpose—ifor instance, .
the right-angular piece n may be grooved for.

another right-angular piece adyut&ble longi-
tudinally with the semi-cylinder.
An essential feature of my uwentlon as

“already intimated, consists. in the mechamsm

by means of which the transmitting or record-
ing points are brought. to a stand-still and
the forward motion of the semi-cyiindrical
car arrested without disturbing the motion of
the accompanying mechanism.

The -main shaft w is actuated as follows:
Motion is imparted from the motor-shaft ao°

| on]y one point being upon the selm-cylmder 1 and its pinion J to the large gear-wheel K -

which is loose upon the shaft w. Risa flan ure |
upon the shaft w, whose object 1s to keep the
gear-wheel K in place. N isa flange, which,
like the flange R, is fastened to the shaftt, and.:'
serves to keep the cgear-wheel in place, andir
also operates to transfer the motion of the gear- .
wheel to the shaft through the medium of the -
friction-spring L, (better ShownmI‘lg 2,)which,
pivoted to the ﬂear-wht,el is set so as to bear -
upon the ﬂange with a,m,‘r desired force, by
means of the set-secrew in the projecting piece
M, also attached to the gear-wheel.
It is obvious that as the oear-wheel turns,
the shaft w also turns when unobstructed;
but the instant that the projecting piece b on
the arm a comes into contact with the beveled
detent of armature-lever e, the revolution of
the shaft w is arrested without the motion
of the gear-wheel or the motor-shaft ceasing.
These points are so plain that it is unneces-
sary to treat them in detail. |
The motor I have shown in a single form. -
It is obvious that it may have any one ot &
great many forms. -
Referring to Figs. 1 and 2, ! is the motor-
circuit ebmbllsher, by means of which the mo-
tor-battery is thrown into the magnet E. The
connections to binding-posts may be of any

| f01m and are not shown in the drawings. D
.is a spring bearing upon the circuit-estab-

lisher, and mbtened to the standard C’. The
spring mmay be made adjustable by any ot the
well-known methods. I I I are armatures
fixed to flanges 1’ on the motor- shaft a>. C1s
a standard, in which the motor-shaft has a

| bearing -at one end, the other bearing being in

the piece Z. - (See Flg. 2.) One pole of the mo-
tor-battery is connected to the standard (me-
tallic) C/, the other pole being connected to
one side of the motor- -magnet K, the other side
of the magnet being counected to the frame-
work or standa rd C; therefore, when the spring
D bears upon the pm]ectmns of &', the cir-
cuit of the motor-battery is throuuh stand-
ard C/, spring D, circuit- estabhbhel al, to
frame or standard 0 frame or standard s to

“magnet, and from the magnet back ‘to bat-

tery. Bw is a balance- *ﬁheel on the motor-
shaft. - -

The centrifugal governor corrects v ariations
in motion of the motor-&hatt This device 1S
best shown in Fig. 3, where Z is a standard
fastened to end piece y of the frame. To this
standard is fixed the flange H, the flan. ge be-
ing immovable. TthLwll the flange passes
looa,e]y the motor-shaft a ’i‘a,ateued to the
motor-shaft is a piece, U, throun*h which slide
loosely two rods, T'T, which again passthrough
or enter a sliding Wught S, which may be ad-
justed so as to be at any pomt on the rods T
T by means of a set-screw. V 1s a shoe, in .
which the ends of the rods are fixed. |

It is obvious that as the shaft a? revolves,
the weight S will be thrown out, and the shoe
V thus brought to a bearing on the flange H
with a degree of force uommensurate with the
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speed of revolutions, creating a fridti{'m, which | ment. % is the stopping and releasing mag- -
- | net; mb, the main battery; 10, the local bat-

tends to keep the motion uniform. |
It will, from the foregoing, be understood
that the motor, the pinion J, and the gear-

wheel K are .in constant motion, while the

transmitting and recording mechanism w, d,
and ¢ may be at a stand-still. Thus, as the
~arms « describe a revolution with the shaft w,
the semi-eylindrieal car dis slowly advanced by
means of the thread and the point /3, whereby
spiral-linés, in accordance with the fineness of

the thread on shaft w, are drawn over the

semi-cylinder, until, finally, the entire surface

has' been covered by these fine imaginary

~ Jines. A balance-wheel, or its equivalent,

may- with advantage be fixed to the gear-

wheel K. It will now be assumed that one.

of the transmitting or recording points p has
been carried over the semi-cylindrical surface

of the car, and that another is about to come

upon the same. At this instant the motion
of the arm a is arrested by the projecting
- piece b coming in contaect with the detent of
armature-lever e. At the same instant, or
nearly so, the circuit of the main line is
changed by means of the circuit-changers A
A and z, (better views of which are obtained

in Figs. 9,10, and 11,) 2 being an insulating--

piece in the shaft of a double cone. On the
lesser cone of this insulating-piece on shaft w
18-an unbroken metallic rim, 4!, which is con-

nected electrically with -two metallic pieces,

v%, set upon the greater cone, equidistant, and

~1nsulated from'the remainder of the periphery.

~of the greater. cone. The periphery of the
-greater cone is thus divided into halves; ex-
cepting the slight spaces occupied by the
pieces ¢°. Upon the remaining spaces of this
periphery, and insulated from the pieces ¢,

are placed metallic half-circles, nearly, i, which -

are conunected with the main shaft w, and con-
sequently with the frame-work of the instru-
ment. In Kig, 10 is seen how the piece 4 is
fixed to the periphery of the greater cone, so
as to projecs between and separate the pieces
. A’ A’ are metallie rollers, or they may be

- springs bearing upon the greater and lesser

- peripheries, and insulated from each other by

means of the insulating-piece B, which is fast- -
ened to the cross-rod of the frame-work by

means of the bottom piece Bl.
The shape of the insulating-piece B will be
best understood from Fig. 11. B3 B3 are me-

tallic pieces, insulated from each other, and

holding screws, which regulate the tension or
pressure of the rollers A’, the springs A be-
ing pivoted at B% The purpose of this cir-
cuit-changer will be understood from Fig. 14,
in ‘which the line-wire is shown connected with
the roller bearing upon the greater periphery.
- The greater periphery being, by means of the
metallic half- circles %, connected with the
- main shatt «, the line, while the roller A’ is
bearing upon a piece, ¥, is connected to the
transmitting or recording point p through the
medium of the arms a. In Fig. 14, Tr is the

4 - 171,051

tery, by means of which the magnet h is kept
polarized. Ro i1s a rheostat in the circuit of
the local battery b and magnet &, for the pur-

pose of regulating the force of polarization.
The battery which acts by the main-line eir-

cuit to depolarize the magnet h, and thereby

release the arms a, is indicated by rh. - Now,

it 18 "obvious that as the upper roller is bear-
ing upon the piece 4* the circuit is from the
earth at the transmitting end.of the line, main
battery mb, to the semi-cylindrical car d, and
theuce to the transmitting-point and arm «,

main shaft w, and piece %, to the roller con-
nected with the line, and, at the receiving-sta-
‘tion, from the line to the roller, and from the

roller'to the piece %, shaft w, arm «a, and re-
P 3 3 ’

cording - point, semi-cylinder d, and earth.

Whenever, in this case, the transmitting-point

p 18 bearing upon the metallic sarface of the -

message, the battery mb, with negative pole

to the line, will, by its flowing into the line,

neutralize the local marking-battery db at the '

recelving-station, the positive pole of which is
put to the shaft w, and, therefore, to the arm
« and recording-point, and the negative pole -

of which is put to the semi-cylinder d.- On
the other haund, whenever a transmitting-

point comes in contact with an insulating-line
of writing,-the main battery mb will be taken:

from the line, and the local marking-battery
db - at the receiving-station will effect a dis-
coloration of the chemical paper. For all
these operations' either induced currents or

battery-currents of great intensity are pre-

ferred. . -
After the transmitting and recording points

have traversed in unison the semicirele of the -

cars.d, and just as they come to a stop, the

roller A’, which is connected with the line-.

wire, and which has been bearing upon the

rim ¢, comes into contact with the metallic -

piece @, and the circuit is established as fol-
lows: From the earth at the transmitting end,

through the reversed battery b, releasing-
magnet A, roller A’, bearing upon the lesser =~~~

periphery -of the double cone ¢!, thence to the
piece ¢°, and thence from the upper roller A’/

to theline; and, at the receiving-station, from

the line, through the piece 43, to the rim ¢,

‘roller A/, magnet &, and reversed battery rb!

to earth.. The combined forces of the two re-
versed batteries b rbl, at both the transmit-

ting and receiving stations, overcome and neu-
tralize the polarization of the magnets h, po-
larized by the local batteries b and b/, and -

the armature-lever ¢, Fig. 1, yields to the up-
ward pressure of the arm a, actuated by shaft
w and friction-spring L, the armature-lever e
oifering no resistance to the passage of the

projection b, when the arms a, thus set in mo-
tion, again carry the points p over the surface -
of the semi-cylinders, which operation is re-

peated until, finally, by the forward motion of
the car d, the whole surface of the semi-eylin-

tr_ansmitting, and Rg the receiving, instru- | der 1s covered by imaginary spiral lines, -
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It is obvious that an entlre cylinder may [ and thus btmgmn' its lever ! into contact

be employed instead of the semi-cylinder de-
scribed, in which case only one transmitting
or recm*diug point would be required; or the
metallic surface presented to the points may be

only the quarter of a cirele, or any division of

a circle, the transmitting or recording points
being of number corresponding. Both the bat-
teries rb rb! are necessary to neutralize the po-
larization of magnets f, so that neither of the
instruments can start until both have arrived
at the starting-point.

In allexisting fac-simile telegraphs the trans-
mitting and recording mechanism operates in
the same direction; but this is fatal to the
transmission of a message which has Dbeen
transferred from the blank upon which it is
written to a metallic plate or surface previous
to transmission. In order that the received
message shall appear as the message is writ-
ten, it 1s necessary to give the mechanism a
peculiar direction—z¢. e., if the cylmducal Cars

- of transmitting and reeewmﬂ" instruments

move in the same direction, the arms @ move
in opposite directions; a,ud if the arms a ran
in the same direction in each instrument, the
cars must run in opposite directions. 1In ei-
ther case the transferred message, which is a
reverse of the original, is received as written.
In order to accomplish this opposite motion,
however, 1t 1s necessary that upon the shaft
w of one instrument shall be a right-hand

. thread for moving the car, and that upon the

shaft of the other instrument shall be a left-

band thread. Where there are more than two

stations on a line from and to which messages
are transmitted, the shaft w of every instru-
ment should h&ve aright-hand and a left-hand

thread cut thereon, as indicated in Fig. 13, iv

being understood that the instrument trans-
mlttmc-* shall always work by one thread, and
the matmmentq receiving shall alwayb work

by the other thread.

~In Fig. 15 is shown a mere modification of
the circuit indicated in Kig.14. In this figure

‘a'relay or sounder is employed to chaucre the

circuit of the line from the tr anbmlbtmo‘ Or re-
cording mechanism to the releasin g-magnet h,

- the circuit-changer, Figs. 9, 10, and 11, merely

serving to operate the relay or sounder.
I need not point out the facility with which
many other forms of connection for operating

the relay may be employed.

In Fig. 15, km is a relay or an ordinary mag-
net, the armature-lever of which is counected
with the line. Am?1s a
tracting the armature. When the magnpet is
not actuated the circult is from line to the
contact-point hmd, main shaft w, and arm a,

point p, to semi- cyhnder d, and thence to bat-

tery and earth at the tmnumttmg station,
and thence to earth at the receiving-station.
The local battery im® actuates the magnet hm,

the circuit being through the magnet to the

two contact-rollers A’, so that when the one

roller touches the piece ¢° the magnet will act,

and, by drawing toward itself the armature,

spiral spring for re-

faster than the receiving instrument.

with the point Am*, will put the circuit of the
line-wire through the releasing-magnet b and
reversed batteries »b rb'. In all other respects
the arrangement is the same as in Fig. 14.

In Iig. 16 is shown the application of my
new electrical circuit—Letters Patent No.
166,305, dated Aungust 3, 1875—to the present
invention. In the opemtmu of this circult I
greatly plefer an incased or underground wire.

Deeming 1t unnecessary, in view of the fore-
o0Ing desulptlons, to present every detail of
tlm cireuits, Ifigs. 14 and 15, I have 1n I‘Jn‘ 16

‘merely indicated as follawb, leaving the rest

to be understood: The levers k! of nagnets.
him are connected to the line. At the trans-
mitting end the ear d is connected to earth,
and the arms «, through the shaft w, are con-
nected to the back eonmc‘n-pleoe o of the le-
ver hm!l. At the receiving-instrument the
back contact-piece hm?® of the lever im! is con-

nected to the main battery mb, the negatne.

pole of which is pur to earth; and bebond'
this connection with the mam ‘battery is

heavy resistance, and the shaft w, arms a, 1e-
cording-points p, and, by way of L-dI‘ d, earth,

through a reversed b'ltter,y, rb®,

The operation of this circuit is as follows:
S0 long as the transmitting-point at the trans-

mitting-station is bearing upon a metallic sur-
face the battery mb 1s diverted into the line-
wire by the action of the resistance, and as

this battery is ouly enough stronger than the -

- reversed battery rb° to cause all action npon

the chemical paper by battery mbd to cease
when the circuit at the transmitting-station is
completed and a portion of bﬂttely mb di-

verted into the line-wire C—or, in other words,
the diverting of a portion of bitttery mb into
the line 1s sufficient to enable the reversed
battery »b6* to neutralize, and thus prevent
action by, such portion of the current from
the battery mb as continues to flow in the
artificial line—there will be no mark while the
transmitting-point is bearing upon the metal-
lic surface; but, as the transmitting-point.
comes upon an insulating-line of writing, the
battery mb, no longer diverted into the line-

| wire, there being then no line-wire circuit for

the battery, will produoe 2 dlscolomtlon of the
chemical paper. |

In Ifig. 17 is shown the same ulcmt that 1s
shown in Fig. 15, with the exception that
double reversed batteries are dispensed with,
the releasing of the arms a by depolarization

of magnet /v being effected by a single reversed

battel y, which may be placed at either end of
a line, although shown at the receiving end.:
The releasing-magnet at the tI‘ELllSll]lttlllﬂ end
is shown in a ..ahuut with the rheostat RRo. 1t
18 obvious, however, that it need not be shunt-
ed, but pla-ced the same as in Ifig. 15.
The operation 1s as follows: As shown in
the drawing, the transmitting must run a little
Tlhiere-

fore 1t will come to a stop previous to the re-
celving-instrument, and as the receiving-in-




- nectlons. .

- strument comes to the point at which. it not,

.. only stops, but introduaces into the line the re-
- versed battery rb!, both instruments are re-
. leased, and the ol}emtlon 18 repeated to an- |

- other detentlou, and so on.

SN In Fig. 18 I have shown the apphed,twu a,t
- the transmitting end, of a line of Varley’s line-
- clearing invention, consisting of ‘a single-wire |

Cinduction-coil ina shunt.  This will be readily

o In Fige 19 18 exhibited: the wnnectmns of
 the mctm %lreadx explained.  Rb is the motor-
- battery.: Gr is' a galvanometer, and Ro 'a
. rheostat, ¢/, D, a*;, and a®> are the various con-
- ‘One end of the helix of magnet B
~is shown connected to the shaft a?, the other?
- end being connected to the battery SR

‘What I claim as my mvention, and demre*

S to secure by Letters Pcttent 18—

L I acopying- teleﬂmph the L(}ml)lrlatlou
- --Wlth trmmmttmg oY recording mecha,m.smz
- having a less speed of motion than the actu.

ating mechanism, of an electro-magnetic regu-
lator operated by a line-current, as set forth.
-2 In a copying-telegraph, the wmbma.tlon
with transmitting or recording 111echamsm
operated by friction, of driving mechanism

having a greater. speed of motion than the

131*1113111113131110* or recording mechdmbm as set
forth.

3. The method of operating a copymn ‘tele-
graph, consisting in carrying the contact style
or styles trmlwerbdy over or around a cylin-
drical surface, each style moving in one con-
tinuous direction, instead of moving back and
forth, substautially as shown and desdribed.

4. In a copying-telegraph, the combination,
with a thread-shaft, of a transmitting o re-
cording style or styles and a semi-cylindrical
surface, 50 arranged that the revolutions of

Whenever:a trans-
| ness of their motlon

Tdomnot

-+ comprehended by reference to the drawings, |
-~ mb being the main battery, and the car d be-
cooangreonnected to the line.
o mitting-point 18 bearing apon the metallic sur-
-+ face the battery divides, a part flowing into
- the line, and a part owing through the indue- |

- tlon- @011 I¢ and rheostat Ro, thus magnetizing -
. the core of: the eoil; so- tlmt when the battery
- is removed from the line and coil Ie by the
- transmitting-point.coming upon an insulating-
~ line of wrltmg, the coil discharges into ‘the
. .hne an induced clearing-current of intensity, |
. whicli acéelerates the action of a loeal nmrk -
¢ ing-battery at the receiving-station.
SRR clalm this as my own 1lwent1(m or 1ts appl]cfm-; |

. tlon as my own inventiou.. e

1YL.058

‘the shaft shall both advance the semi- eylin-
(rical  surface ]Onﬂlfudllld]h’“ |
| style or styles a transverse circular motionin' .
respect of the eylindrical Surmeb, as set forth.,
5. Inacopying-telegraph, a semi- cylindrical
;Lai*f moving upon a mllwm, Hllbbfdﬂtl&]ly d,SE.:-- e
? 3-2:1]()“”11 and described. |
“6. Inacopying- teleglaph a qeml cvlmdrlcdl' .
| tmnsmlttmg:, or Ie(,ewm;:, car, as set forth. S
1. In a copying-telegraph, the method 0f3 o - 1
-keeping the instruments at different stations
1in synchronism, and ‘-maintaining the steadi- =
cousisting in' the em- ,
ployment of friction to actuate the transmit. SRR
ting or recording mechanism, in combination
with an electro- magnetm regulator, sothatthe
‘motion of the transmitting or muordmg mech-. .. . ¢
‘anism may be arrested without arresting the
‘motion of the motive or dm*mg mechamsm
as set forth, |
8. 1n a copying-telegraph, the Lombmatmn s
;Wlth transmitting or regm‘dmg mechanmm of': il
a  iriction-connection, situated between the? B
same and the motive: power' SRR
9. In a copy ing-telegraph, the combmatlon il
;w1th transmitting: mechanmn operating in one .
direction, of rewrdmﬂ' mechanism operating =~
in the opposlte (lll"ELtIOI‘l or. vwe vema, sub-' EEEE
stantially as set forth. SRR |
100 Ina (Jopymg teleﬂraph, the mmbma-: SR
tion, with a semi- cylindrical car, of a curved
?framB for holding the mesadge blank in plaee, SRR
as set forth. o
11, The: wmbma,tlon, Wlth the car d of the
;pmut 13, to engaﬂe 111 the thread of ) shaft &s R
'au: foxth .

a8 :set forth.

12, In mechanlsm for mamtammg synehro-
nous motion of different mstruments, a detent
which yields to the force of advancing mech-

anism through neutralization by a Ime -current

of the force whle.h held the detent in the path
of the mechanism, as set forth.

- 13. Inacopymg telegraph, the combination,
with transmitting or recordmg mechanism, ot
a magnet operated periodically by a local bat-
}Eery to change the 011‘011[13 Of the line, as set
orth.

The above specification of my invention

signed by me this 4th day of November
1875. |

Ww. E. SAWYER.

Witnesses: -
JAS. G. SMITH,
CHAS. A. K11TLE.

and . give the

£y ._----"""'--'--'r.r . -
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