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To all whomw it may conceri:

Be it known that I, GEORGE S. TIFFANY, a
citizen of the United States, residing at Evans-
ton, county of Cook, and State of Illinois, have
invented certain new and useiul Improve-
ments in Telautographs, fully deseribed and
represented in the following specification and
the accompanying drawings, forming a part
of the same.

This invention relates to improvements in
telautographic apparatus, and particalarly to

telautographic apparatus of that class in

which the movements of the receiving- pen

in unison with the transmitting-tracer are
effected by variations in the strength of the-

current sent to line from the transmitting in-
strument to the receiving mmstrament, such
variations in current strength being In turn
effected by and corresponding to the move-
ments of the transmitting-tracer.

Onefeature of the present invention relates
to means controlled by the transmitting-tracer

for varying the strength of the currents sent
to line, the means provided for this purpose

by the presentinvention, broadly considered,

being adapted for use 1n connection with any
suitable devices at the receiving instrument
operable by such variations in current
strength and in turn controlling the move-
ments of the receiving-pen.

Another feature of the invention relates to
devices at the receiving instrument for con-
trolling the movements of the receiving-pen
and which are in tarn controlled in their
movements by variations in the sfrength ot
the currents sent to line from the transmitter,
the devices provided for this purpose by the

nresent invention, broadly considered, being
adapted for use in connection with any suit-

able means contreolied by the transmitting-

tracer for producing the necessary variations

in current strength on line.

Although, as Just 1ndicated, these two fea-
tures of the present invention are capable of
1se Independently of each other, the combi-

nation of the two results in the production of

a telautographice apparatus having the impor-
tant advantages of great simplicity and speed
as well as other advantages, and such combi-
nation therefore constitutes another feature
of the Invention. These several features are

¥

also independent of any particular form of
transmitting and receiving apparatus, and it
is therefore to be understood that the present
invention, broadly considered, 1s not to be
limited to the particular form of apparatusin
connection with which these features are

‘shown in the drawings.

In the accompanying drawings, Figure 1
illustrates, partly in diagram, the transmit-
ting instrument, with means for varying the
strength of the currents sent over the main-
line circuits. HBig. 2 1llustrates 1n like man-
ner the receivinginstrument, with means for
controlling the movements of the receiving-
pen in accordance with variations incurrent
strength, Fig. 3isa diagrammatie viewillus-
trating particularly means whereby the re-

ceiving-pen may be sapplied with ink when

moved to ils anison-point. Figs. 4and s are
details of the inking means employed; and
Higs. 6, 7, and 3 are detail views 1llustrat-
ing different forms of devices whereby the
strength of the currents sent to line may be
varied. |

Referring to said drawings, A represents
the writing-platen, and B the transmitting-
tracer, which is carried by a pair of hinged
arms 2 3, connected to drums 4 5 by cords 6,
wound around said drams and secured at
their ends to sald arms, so that as the trans-
mitting-tracer B is moved 1n writing and
caused to assume different positions along
the writing-surface the drums 4 5 are corre-
spondingly rotated. As the drums 4 5 are
thus rotated currents of varyingstrength are
sent over line to the receiving instrument,
which cause a pair of drums 7 § at the re-
ceiving instrument to rotate in unison with
the drums 4 5, all as hereinatter more fully
described, -and as. thus rotated to in turn
canse the receiving-pen C (which 1s carried
by arins 9 10, connected to drums7 3 by cords
11, as in the case of the transmitting-tracer,)
to move in unison with the transmitting-
tracer and to reproduce at the receiving in-
strument the writing produced or traced by
the transmitting-tracer at the transmitting-
station. | |

The main-line circuits from the transmit-

ting instrument to the receiving instrument

will now be deseribed.
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With the master-switch D in closing posi-
tion, as shown, the circuit from the lefr-hand
side of the transmitting instrument consists
of wire ¢, leading from an arm 12, rotating
with the drum 4, to the secondary winding of
an induaction-coil N, (introduced into this
circuit for a purpose hereinafter explained;)
wire o, leading from said coil to contact-
plate 13 on master-switch D, contact-brush
14 resting on said plate; wire a?, I=,ading to
a rectilinearly-movable coil I on the left-
hand side of the receiving instrument, and
wires g ¢g', leading thence to ground at G.
The circuit from the right-hand side of the
transmitting instrument consists of wire b,
leading from arm 12, rotating with drum 5,
to contact-plate 13° of master-switech D, con-
tact-brush 14°; wire 4', leading to a nolarized
relay S on the right-hand side of the receiv-
ing instrument; wire 6% leading from said re-
lay to a rectilinearly-movable coil F’, (corre-
sponding to coil F on the left-hand side,) and
wires g ¢, leading from said coil to earth at G.

Current is supplied to the main-line cir-
cuils justdescribed from two local eircuits at
the transmitting - station, which are inde-
pendent of the main-line cireuits and which
include a source of electric energy, as a bat-
tery I, and two preferably arc-shaped plates
I I', through which current is supplied to
the left and right bhand main - line circuits,
respectively, from said independent circuits.
These arc-shaped plates I I' are mounted
below the drums 45, so as to be engaged
by contacts, as brushes 15, carried by the
rotating arms 12, through which brushes and

arms currents are shunted into the main cir-
cuits, which vary in strength according to:

the positions of said brushes 15 between the
ends of said plates I I'; as will presently ap-
pear. Theseindependent current-supplying
circults will now be described. With the
master-switech D in the position in which it
18 shown in Kig. 1 the negative pole of the

battery I 1s connected by wire A, contact-

brush 162, contact-plate 17> on the master-
switech, and wires A’ h* to the terminals 2’ of
the arc-shaped plates I I'; while the positive
pole of the battery I is connected by wire A3,
contact-brush 16, contact-plate 17 on the mas-
ter-switch D, and wires 72* A% to the opposite
terminals 2° of the arc-shaped plates I T'.
1The positive pole of the battery H is ground-
ed at G' when master-switech D is in the po-
sition shown by wire A’ connected to con-
tact-spring 18%, contacting with plate 17,
brush 16, and wire /% so that with the parts
in the positions shown in KFig. 1 a current is
passing through each of these independent
circuits from the negative pole of battery I
and through the plates 11, the brushes 15,
and rotating arms 12 to the main-line cir-
cuits leading to the receiving instrument.
The strength of the currents delivered from
these independent circuits to the main-line
circuits will, as before stated, depend upon

|
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the terminals.2’ ¢° of the plates I I', since the
nearer these brushes are to the terminals ¢
of sald plates the greater the voltage between
the brushes 15 and the opposite terminals 2°
of sald platesor ground, and vice versa; or,
1n other words, if we assuine the voltage of
the battery H to be thirty volts and a brush
15 to be one-third the distance from the ter-
minal 2° of a plate I or I’ the difference of po-
tential between the brush 15 and ground
will be approximately ten volts, and if the
bruash be midway between the two terminals
v 7° the difference of potential between the
brush and ground will be approximately fif-
teen volts. From this construction it re-
sults that as the arms 12 are rotated with the
drums 4 5 by the movement of the transmit-
ting-tracer the brushes 15 are caused to as-
stme different positions relatively to the
terminals ¢ ¢ of the plates I I' and to shunt
into the main-line circuits currents which
vary in strength in accordance with the posi-
tions thus assumed by the brushes, the
strength of sueh currents increasing as the
brushes 15 approach the terminals ¢’ of said
plates and decreasing as they approach the
verminals 7° thereof.

The members—namely, the plates I I’ and
contacts 15—through which currents are sup-

plied from the independent circuits to the

main -line circuits may be of any material
sultable for the purpose; but I prefer that
the members I 1" should be of some high-re-
sistance material—such, for example, as car-
bon—as if such members were of low resist-
ance they might soon be destroyed by the
neat of the current passing through them
from the battery H.

‘T'he devices provided at the receiving in-
strument for controlling the movements of
the receiving-pen and which are in turn ¢on-
trolled in the extent of their movements in
accordance with the strength of the currents
shunted into the main-line eircuits from the
independent circuits at the transmitting in-
strument consist of the movable coils ¥ ',

before referred to, and three electromagnets

J J'J% providing suitable magnetic fialds for
the movement of said coiis. These colils,
while they might be mounted to movein other
rectilinear directions without departing from
the present 1nvention, broadly considered,
are preferably mounted so as to move verti-
cally, as shown, relatively to the core and
poles of their magnets, vertical movement of
the coils being preferred, because thereby the
connections between them and the receiving-
pen are much simplified and the friction of
the moving partsis very mueh reduced. The
magnets J J' J? rest upon a heel-iron X, with
a pole-piece L secured to the top of the core

7 of the central magnet J’, said pole-piece L

being provided near its ends with openings
[, inclosing the cores j of the end magnets J J?
and providing space around said cores for the
movement vertically of the coils F E', con-

the position of the brushes 15 relatively to | sisting of wire wound, preferably, upon &
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thin metallic tube (preferably copper) se-
cured to a frame f and fitting loosely over
the cores 4, so as to slide freely thereon, the
openings/ also being of sufficient size to per-
mit such free movement. It will be observed
from this construction that each of the coils
FTE surrounds one polarextremity of its mag-
net J or J? and is in turn ineclosed or em-
braced by the pole-piece of opposite polarity—
namely, the pole-piece L. The coils F F' are
suspended from the pivoted drums 7 8 or the
shafts thereof, as shown, by means of cords
17, secured at their lower ends to the frame

f and wound around said pen-arm drums or

their shafts, so that as the coils I F' are
moved downwardly they tend to rotate the
pen-arm drums7 8in onedirection against the
tension of springs 18, eonnected by cords 19
to the pen-arm drums or the shafts thereof
and which tend to rotate saild drums in the
opposite direction. The electromagnets.J J'’
J? are excited separately from the (30115 E F
by the following circuit: wiresmm', leading
from the nega-tive pole of a local battery .M,
coils of magnets J J' J?, wire m?, contact m?,
armature s of relay S, and wire m! to the posi-
tive pole of battery M.

The operation of the apparatus as thus far
described is as follows: Assuming the master-
switch D to be in the position in which it 18
shown in Fig. 1 and the transmitting-tracer
and receiving-pen to be in writing position
upon the paper, as the tr &1151]111:'[,111@-{1’-&6@1 1S
moved by the operator in writing the drums
4 5 are rotated, through the connections de-
seribed, in one direction or the other and to
an extent dependent upon the direction and
extent of movementofthe transmitting-tracer
and its arms 2 3. As the drums 4 5 are thus
rotated the arms 12, rotating therewith, will
move their brushes 15 over the peripheries of
the arc-shaped plates 1 I', thus causing said
brushes to assume different positions reia-
tively to the two terminals 2 7° of said plates.
As the brushes 15 are thus moved over the
peripheries of the plates 11 currents of vary-
ine strength are shunted into the main-line
circuits from the left-hand side of the trans-

mitter, through wire a, secondary winding of

induection-coil N, wire a', plate 13, contact-
brush 14: wire ¢, relay P, wire @, coil ¥, and
wiresg g, to m‘-*omm and from the right-hand
side of the tidﬂbﬂjlmﬁ : .Jhmuﬂ*h wire D, plate
13%, contact-brush 14°, wire b', 1@1&3 S, wire b®,
coil K, and wires ¢ ¢’, Lo ground. As such
currents are sent over the main-line cireuits
they will in passing through the coils I B’
cause the latter to assume different positions
vertically in their magnetic fields in accord-
ance with the strength of the currents, and
thus effect rotation of the pen-arm drums 7 8
aud movement of the receiving-pen Cin uni-
son with the drums 4 5 and the transmitiing-
tracer, respectively, it being understood ’[hf—Lt.
when (3[,11 rents of increased strengthareshunt-
ed into the main-line circuits by the move-

ment of the brushes 15 toward the terminals !

S

| 7' of the plates 11’ the coils F' F' will be drawn
and thus through their cords 17 -

downwardly,
rotate the pen-arm drums 7 8, and that when
currents of decreased strength are shunted
into the main-line circuits by the movement
of the brushes 15 toward the terminals 7° of
the plates I I’ the pull of the coils F F' upon
the pen-arm drums 7 § will be relaxed and
such pen-arm drums then rotated in the op-
posite direction and the coils F F' moved up-
wardly in their magnetie fields by the springs
18. In thisoperationit will be observed that
the magnets J J?* act by attraction to move
the coils I' F' to actuate the receiving-pen;
but the operation of the magnets might be
reversed without departing from the inven-
tion—~that is to say, these magnets might act
repulsively npon these coils to so move them.

In the drawings there is illustrated a pen-
lifting me(,hfmlsm and circuits for operating
thesame, controlled from the transmitting in-
strument, which will now be briefly described,
although this mechanism 18 not c¢laimed 1n
this application, as it forms the subject-mat-
ter of a separate application filed by me Oe-
tober 19, 1900, Serial No. 33,589, 'This pen-

lifting mechanism consists of a magnet O, the

armature o of which is provided with a pen-
supporting arm o', which when the armature
o is released by the magnet O engages pen-

arm 9 and moves the receiving-pen C frow
the p@pel The magnet O is energized from

a local circuit consisting of wires m 0° 0%,
leddmu from the negative pole of ba,tteryM
wire o, spring 0%, pivoted arm of, contact o7,
the armature P of a relay P, which is in se-
ries with the main-line wire a?, wire 0%, lead-
ing fmm the armature p to wire m? and con-
‘act m®, armature s of relay S, and wire m* to
the positive pole of battery M. The condition
of this local cireunit, and through 1r the con-
dition of the magnet O, is controlled so as to
effect the movement of the receiving-pen to
and from the writing-surface by the trans-
mitting-platen A in the following manner:
During the writing operation and while the
platen “Ais in the df"pl essed position, in which
it is shown in Fig. 1, the I*elfmy P, b?ll]ﬁ‘ en-
ergized by the main-line cireuit (:v* w1ll at-
tract its armative 7. The pivoted arm o° of
the local ¢ircuit of the magnet O, however,
will follow the armature p, being held in con-
tact therewith by the spring o0°, thus main-
faining the local cireuit of the magnet O
Gloaed With this local circult closed the

magnet O is euernmcd, attracting its arma-
tuw o and moving the pen-supporting arm o
out of supporting position, with the result
that the receiving-pen C is moved into con-
tact with the writing-surface. When the

transmitting-traceris raised from the writing-
pldtw A, the latter rises and engages & con-
tact n', .cmd thus closes a local eircult from
the negative pole of the battery H through
wire h, contact-brush 162, plate 17*, wires I
h? n?, vibrator n®, wire n?, prim.;u'y winding
of induction-coil N wire n° to the wutmﬂ-
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platen, and thence by wires n® A° h%, contact-
plate 17, contact-brush 16, and wire A2 to the
positive pole of battery H. As this circuit is
thus closed the vibrator »° is attracted by
coil N, so as to be moved away from contact
n’ of wire n?, thus breaking this local circuit,

‘when the vibrator n° moves away from the

coil N and again engages contact n’, reéstab-
lishing the eneult and SO On S0 1011{1‘ as the
platen A remains in its raised posltlon Vi-
bratory currents are thus induced upon the
left-hand main-line wire a® and through re-
lay P by the induction-coil N, thus vlbmhnﬂ*
the armature p of said 1e1ay The rate ef
vibration of the armature p of relay P i

greater than that of which the pivoted arm
08 s capable, so that the current through the
local circuit of magnet O is repea,tedly inter-
rupted during the vibration of armature n,
with the result that the average strength of
current through magnet O is dnmmshed to
such an extent as to cause said magnet to re-
lease its armature o. As the armature 0 1S

thus released the pen supporting arm ¢’ is

moved by a spring o° into su pnertm position,

thusraising the receiving-pen from the paper.

These vibratory currents through the relay
P continue as long as the transmitting-tracer
is out of contact with the platen A and the
latter remains in its raised position. Assoon,
however, as the transmitting - tracer is re-
turned to engagement with the platen A the
latter is depressed out of engagement with
contact n', when the branch circuit through
the vibrator n3 will be broken and the vibra-

tory currents through the relay P cease, thus

reclosing the local eireuit from the battery M

through magnet O by the engagement of the

pivoted arm o° with the armature p of relay
P, the magnet O then abtmcting its armature
o and withdrawing arm o' from supporting
position, when the receiving-pen will move
into contact with the paper.

After the writing operation is completed
or when it 18 desired to shift the paper at the
recelving end the master-switech DD will be
moved in the direction indicated by the ar-
row in Kig. 1, so as to bring four insulated
plates d, borne by the switeh, into engage-

ment with the brushes 14 14" 16 16* 18*, thus

opening the main-line circuits. Before the
switch D reaches this position, however, the

main-line wires b’ and ¢® will be momentarily

connected to the positive and negative poles,
respectively, of the battery H through con-
tact- pletes 17 and 172, respectively, thus re-
vergsing in polarity the current over right-
line wire b’ to what it was during the wrltmﬂ'
operation, with the result that the armature s
of relsy'S will be biased away from contact
m? and against a contact r%, thus opening the
local cirenits described in the receiver and
closing the paper-shifting circuit at the re-
celving end, as hereinafter described. When
the main-linecircuitsa*and b’ are thus opened
by the master-switch D, the coils F' F' are de-

668,890

| their magnetic fields by the springs 18, which

also rotatethe pen-arm drums 7 8 and through
the pen-arms 9 10 move the receiving-pen to 1ts
unison-point. Means are shown herem for
inking the receiving-pen whenitisthus moved

. to its unison-point, which means, however,

is not claimed herein, as it forms part of the
subject-matter of the application hereinbe-
fore referred to, filed by me October 19, 1900,
Serial No. 83,5689, The means shown for so
inking the receiving-pen at 1ts unison-point
consists of an ink-well U, provided with suit-
able absorbent material u, preferably sponge-
rubber, projecting from the ink-well in proper
position for engagement with the receiving-
pen as the latter arrives at its unison-point.
Any suitable form of receiving-pen may be
used in connection with this inking device;
but I prefer to use the one shown, which,
however, forms of itself no part of my inven-
tion and is merely selected for the purposes
of illustration as one form of pen which may
be used in connection with the inking device
shown. This pen counsists of a stem c, Se-
cured to the pen-arms 9 10 in any suitsble
manner and inclosed by a cup ¢, the lower
end of which 1s split, held in position upon
the stem, above the lower end thereof, by en-
gagement with a groove ¢*, formed in said
stem. The lower end of said stem, which
forms the pen-point, is split or grooved lon-
oitudinally, as shown in Fig. 4, and the in-
terior surface of the cup ¢’ is threaded, as
shown, so that upon inserting the lower end
of the pen in a supply of ink or in absorbent
material filled with ink said pen will supply
itself with ink by capillary attraction, or, if
desired, the pen may be inked by filling the
cap ¢ from the top. Where sponge-rubber
or similar absorbent material 1s employed the
portion thereof projecting from the ink-well
will preferably be provided with a recess, as

| w', forreceiving the pen as it comes to its uni-

son-point, so that the pen may embed itself in
or beembraced by the absorbent material and
more freely supplied with ink, Theink-well
U may be supported- at the unison-point in
any-suitable manner. Asshown, itis so sup-
ported upon a bracketu?, secured to the frame
ut of the transmitting instrument, with the
ink-supplyingopening of the ink-well located
in a recess in one of the paper-guides >, the
bracket u® being provided with projections
w® for retaining the ink-well U in proper po-
sition.

Any suitable form of paper-shifting mech-
anism may be employed at the receiving in-
strument for shifting the paper after the
completion of a line of writing or at other
desired times. A convenient form of mech-
anism for this purpose and one which is com-
monly used in telautographs is illustrated in
Fig., 2 and will now be briefly described.
T'his paper-shifting mechanism consists of a

magnet R, rocking-armature 7 therefor, and

g vertically-movable roll 7', which coacts with

energized and then moved upwardly through i the upper end of the armature » when the
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latter is attracted by the magnet R to gvip | for energizing the magnet R to shift the pa-

the paper and move it forward. The magnet
R is enerygized for the purpose of aitracting
its armature » and feeding the paper by a
local eircuit controlled by the armature s of
relay S, consisting of wire m* from the posi-
tive pole of battery M, armature §; contact
m?, wire 7° to the inside of the inner winding

of magnet R, this magnet having two wind-

ings of a like direction of winding, and wire
r3 from the outer terminal of the inner wind-
ing of said magnet to contact %, spring-arm
15, wires 7%, 0%, and n to the negative pole of
the battery M. The armature r is shown in
the position it assumes after having shifted
the paper, with its spring-arm 7° out of en-
gagement with the contact . Before the
movement of the armature » to this position
the spring arm 7° is in engagement with said
contact 74, thus closing the circuit described
from the battery M, so that when the master-

switch D at the transmitting-station is moved

fo the position in which if is shown in Fig. 1
a negative current is sent over line-wire b’,
as before desecribed, through the relay S, thus
biasing the armature s of said relay against
contact m® and completing the local paper-
shifting circuit just described. The magnet
R being thus energized will attract the arma-
ture r, rocking it into the position in which
it 18 shown in Fig. 2, the roller ', which is of
iron, being attracted by the armature, so as
to grip the paper between it and said arma-
ture. As the armature 7 is moved to this
position its spring-arm 7° is moved out of
engagement with contact 74, thus breaking

- the local circuit deseribed from battery M,

40

45

.60

this wmovement of spring-arm 7° away from
contact r* taking place at about the end of
the shifting movement of ‘the armature 7.
The armature 7 1s held in this position against
the core of magnet R by residual magnetism
during the writing operation and so long as
the master-switch D remains in the posi-
tion in which it is shown in Fig. 1. When,
however, the master-switch D at the trans-
mitting-station is moved in the direction in-
dicated by the arrow, as before described, to
open the main-line cirenits ¢* O, a reverse
current is sent over the line &' through relay-
magnet S by the momentary engagement of
contact-plate 17 with contact-brush 14°, thus
biasing the armature s against contact r’,
when the following eircuit will be established
between the battery M and paper-shifting

magnet R: wire m* from the positive pole of

sald battery to armature s, contaet 77, wire 7S
to the outer terminal of the outside winding
of magnet R, which is of comparatively high
resistance, wire 7’ from inside of the outer
winding, contact 7Y, spring-arm 7°, and thence
by wires 75 0% and m to the negative pole
of battery M. Upon the formation of this
circuit carrent will pass through the outer
winding of the paper-shifting magnet R in the

L & B ]

ver, which will tend to magnetize the core of
magnet R of reverse polarity, thus cutting
out the residual magnetism and allowing a
spring 7 to rock the armature r from the
position in which it is shown and against a
back-stop r*and in position foragain shifting

the paper when the main-line cireunit b’ is

again closed and thearmature s biased against
contactm? Linmediately upon the discharge
of the core of magnet R the roller ' is released
and raised by its spring '3, thus releasing the
paper. |

In order to secure accurate movement of
the receiving-pen in a telautographic appa-
ratus in unison with the transmitting-tracer,
i1t 18 necessary that the deviees provided at
the receiving instrument for controlling the
movement of the receiving-pen should move
with as little friction as possible, and I have
discovered that the friction between these
moving parts ean be very materially reduced
if such moving parts be subjected to vibration
during the writing operation. In Fig. 2 of
the drawings I have shown means for so vi-
brating these moving parts controlied from
the transmitting instrument, which means,

however, are not claimed herein, as they form

part- of the subject-matter of the applica-
tion hereinbefore referred to, filed by me
October 19, 1900, Serial No. 33,5689. Briefly
described, the means shown for this purpose
in the present case consist of a light resilient
rod ¢, of suitable material, connecting the
bearings of the pen-armdrums 7 8 and which
is kept in a constant state of vibration dur-
ing the writing operation and while the ar-
mature s of the relay S is against the contact
m? by means of a magnet T, connected to the
negative pole of battery M by wires m 0° 7"
t', rod ¢, contact {?, and wire # and to the

positive pole of said battery by wire m?, ar-

mature s of relay S, contact m?, wires m? o8,
armature p of relay P, and wire #, leading
from said armature to the magnet T'. This
local circuit for the magnet T is controlled by
the armature s and master-switch D, so that
when said armature is against the contact m?
the cireuit from battery M to magnet T is
closed, and this is the condition of this cir-
cuit throughout the writing operation and so
long as the master-switeh D remains in the
position shown in Fig. 1. When this local
circuit is thus closed, the rod 7 is kept con-
stantly in a state of vibration by the magnet
T, such rod when attracted by the magnet

T moving away from contact #?, thus open-

ing the circuit from battery M to magnet T,
and when released by the magnet reéngaging
contact * and reclosing this circuit, and so
on so long as the writing operation contin-
ues and the armature s remains in the posi-
tion in which it is shown in Fig. 2. When
the armature s 18 moved from this position
and biased against the contact»’ by the move-

oppositedirection tothat heretofore desceribed '} ment of the master-switch D in the direction
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of the arrow in Fig. 1, as hereinbefore de-
sceribed, this local circuit, like the other local

~circuits before described, is opened.

- IO

15

In Figs. 6, 7, and 8 I have illustrated modi-

fied forms of the devices through which cur-

rent 1s supplied to the main-line circuits and
for varying the strength of the currents <o
supplied to the main-line circuits. As the
devices for this purpose for both of the main-
line circuits are the same, only one set of
suchdevicesisshownineachof these figures—
namely, that 1ntended for the right- hsmd Clr-
cuit b'.

In the constructlon illastrated in Fig. 6, V
represents a motor connected to the battery

- H, and the opposite terminals of which motor

20

are connected by contact-brushes v v with
the rotating armature v of said motor, which
armature is located beneath the drum 5, to
which the pen-arm 3 is connected as in Figs.
1 and 2. In this construction, the currents
from the motor are shunted into the main-
line circuit by means of a contact 15, carried
by an arm 12, which rotates with the drum 5,
as previously described in connection with
Figs. 1 and 2. 'The motorin this case is used

- as a means of generating a counter electro-
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motive force in the independent circuit, the
fall of potential between the brushes v and 2
being determined mainly by this counter
electromotive force and not by the ohmic re-
sistance. This allows of a very low ohmic
resistance of the armature in relation to the
line resistance—the armature in this case cor-
responding to the are-shaped member I or I

of the preceding figures—which will cause.

the currents shunted into the main-line cir-

cuit from the independent circuit to vary-

more nearly proportional to the movements
of the transmitting-tracer (providing the ar-
mature rotates in a substantially uniform
field) than when a memberI or I’ of compara-
tively high ohmic resistance is used through
which the currents are shunted into the main-
line cireuit.

In the construction illustrated in F‘m 7
the opposite ends of the battery (not shown)

~are connected to the terminals 2 2° of an in-

sulated resistance-wire wound upon an arc-
shaped plate I', of suitable material, the arm
12, rotating with the drum 5, carrying a con-

tact device consisting of a roller 152, prefer-

ably of carbon, which contacts with the coils
of wire in line with the periphery of the arc-
shaped plate I, the insulation being removed
from the coils at the points where theroller 15®
makes contact therewith. I prefer that this
roller should be of carbon, because in passing
from one coil to another of the wire it causes
a more gradual change in strength of current
sent to line than would be possible if a me-
tallic contact were employed.

In the construction illustrated in Flﬂ* 8 the
opposite poles of the battery H (notsho wn) are
connected %o the terminals of an arc-shaped
plate I', which is of carbon, the contact-roller
152 being also of carbon.

668,890

this construction—that is to say, of having
both of these parts of carbon—reside in the
fact that a more uniform contact is secured
and there 1s little tendency to oxidation.

The several features of the present inven-
tion are not limited to the precise coustruc-
tion and arrangement of devices described
and many modifications and chaunges may be
made therein without departing - from the
spirit of this invention. |

The methods disclosed by this application
are not claimed herein, but form the subject-
matter of an apphe&hmn filed by me Decem-
ber 21, 1900, Serial No. 40,636.

Wha,t is claimed is—

1. In a telautographic apparatus, the com-
bination of a transmitting-tracer, a main-line
circuit, an independent circuit including a

source of electric energy, and means con-.

trolled by the transmitting-tracer for shunt-
ing from said mdependent circuit into the
main-line circuitcurrents varyving in strength
according to the movements of said Erans-
mitting-tracer, substantially as described.
2. In a telautographic apparatus, the com-
binationof a transmitting-tracer, 4 main-line
circult, an independent circuit including a
source of electric energy, two relatively mov-
able members, one included in the independ-
ent circuit and through which current is sup-

plied to the main-line e¢ircuit, and the other

leading therefrom to the main-line circutt,
and connections between the t{ransmitting-
tracer and one of said members whereby the
latter is moved relatively to the other mem-
ber so as to shuntfrom said independent cir-
cuit into the main-line circuit currents vary-
ing in strength according to the mmovements
Of sald transmitting-tracer, substantially as
described.

3. In a telautographic apparatus, the com-
bination of a transmitting-tracer, a main-iine
circuit, an independent circuit inclading a
source of electric energy and a member
through which current is supplied therefrom
to the main-line ¢ircuit, & movable mmember
in contact therewith and connected with the
main-line circuit, and connections between
the transmitting - tracer and sald movable
member whereby the latter i1s moved rela-
tively to the other member so as to shunt
from said independent cireuit into the main-
line circuit currents varying in strength ac-
cording to the movements of said Lransmlt-
tmﬂ-tmuel, substantially as described.

4, In a telautographic apparatus, the com-
bination of a transmitting-tracer, a main-line
circuit, an independent circuit including a
source of electric energy and an arce-shaped
member through which current is supplied to
the main-line circuit, a member 1n contact
with sald arc-shaped member and connected
with the main-line eirecuit, one of said mem-
bers being rotatable relatively to the other,
and connections between the transinitting-
tracer and the rotatable member whereby the

The advantages of | latter 1s moved relatively to the other mem-
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ber so as to shunt from said independent ¢ir- |

c¢uit into the main-line cireuit currents vary-
ing in strength according to the movements
of said transmitting-tracer, substantially as
deseribed. |

5. In a telantographic apparatus, the com-
bination of a transmitting-tracer, a main-line
¢ireuit, an independent circuit including a
source of electric energy and an arc-shaped
member through which current is supplied to
the main-line circuit, a rotatable member 1n
contact with said arc-shaped member and
leading therefrom to the main-line circuit,
and connections between the transmitting-
tracer and said rotatable member whereby
the latter is moved relatively to the other
member so as to shunt from said independent
circuit into the main-line ¢ireuit currents va-
rying in strength aceording to the movements
of the transmitting-tracer, substantially as
described. \

6. In a telautographic system in which the
movements of the receiving-pen in unison
with the t
variations in current strength on line, the
comDbination of a receiving-pen, a main-line
circeuit including a reetilinearly-movable coil
connected to and controlling the movements
of said pen, and & magnetic field excited sep-
arately from the coil and throagh which said

~coil is moved in accordance with the strength

of current on line, substantially as described.

7. In a telautographic system in which the
movements of the receiving-pen in unison
with the transmitting-tracer are effected by
variations In current strength on line, the
combination of a receiving-pen, a main-line
circnit including a vertically - movable coil
connected to and controlling the movements
of said pen, and a magnetic field excited sep-
arately from the coil and through which said
coil 1s moved 1n accordance with the strength
of current on line, substantially as described.

3. In a telautographic system in which the
movements of the receiving-pen in unison
with the transmifting-tracer are effected by
variations 1n ceurrent strength on line, the
combination of a receiving-pen, a main-line
cirenit including a vertically - movable coil
suspended from a member connected to the
receiving-pen and through said member con-
trolling the movements of said pen, and a
magnetic field excited separately from the
coll and through which said coil 1s moved 1n
accordance with the strength of current on
line, substantially as deseribed.

9. Inatelautographie system, in which the
movements of the receiving - pen in unison
with the transmitting- traeer are effected by
variations in current strength on line, the
combination of a receiving-pen, a main-line
circuit including a rectilinearly-movable coil,
connections between said coil and the receiv-
ing-pen for operating the latter, said connec-
tions including a pivoted member to which
sald coil is connected and a magnetic field

1*ansmltt-mg-t-raeer are effected by

which said coil is moved in accordance with
the strength of eurrent on line, substantially
as described. |

10. Inatelautographiesystem, in which the
movements of the receiving-pen in unison
with the transmitting-tracer are effected by
variations in current strength on line, the
combination of a receiving-pen, a main-line
cireuit including a vertically-movable coil,
connections between said ccil and the receliv-
ing-pen for operating the latter, said connec-
tions ineludinga pivoted member from whieh
said coil 18 ﬂus'-,pended, and a magnetic field
excited separately from the coil and through
which said coil is moved in accordance with
the strength of current on line, substantially
as described.

11. Inatelautographic apparatas, the com-
bination of a transmitting-tracer, a main-line

clreuit, an independent circuit including a

souree of electric energy, means controlled by
the transmitting-tracer forshunting from said
independent cir mnt into the main-line circuit
currents varying in strength aceording to the
movements of said tmnsmlttlnﬂ' tmeer, a re-
ceiving-pen, a movable coil included in the
main- hne circuit and connected to and con-
trolling the movements of said receiving-pen,
and a magnetic field through which said coil
is moved in acecordance Wlth the strength of
current on line, substantially as desembed
12. Inmelaumu raphic apparatus, the com-
bination of a trftnamittinﬂ* lracer, a main-line
cirecuit, an independent circuit ineluding &
source of electric energy, means contr olled by
the transmitting-tracer forshunting from said
independent uremt into the main- lme ¢irceuit
currents varying in strength according to the
movements of smd tsansinitting-tracer, a re-
celiving-pen, & rectlhnearly-movable (3011 in-

'eluded in the main-line circuit and connected

to and controlling the movements of said re-
ceiving - pen, and a magnetic field through

~which smd coil 1s moved in accordance Wlth

the strength of current on line, substantially
as described.

13. Inatelautographicapparatus, the com-
bination of a transmitting-tracer, a main-line
circuit, an independent circuit including a
source of electrie energy, means controlled by
the transmitrting-tracerforshunting from said
independent cireuit into the main- line circuit
currents varyingin strength according tothe
movements of said tmnsm_lttmg-tlacer a re-
ceiving - pen, a vertically - movable coil 1in-
cluded in the main-line circuit and connected
to and controlling the movements of said re-
ceiving - pen, and ‘a magnetic field through
which said coil is moved in accordance with
the strength of current on line, substantially
as described.

14. In atelautographic apparatus, the com-
bination of a transmitting-tracer, a main-line
circuit, an independent circuit including &
source of electric energy, means controlled by
the transmitting-tracer forshunting fromsaid

excited separately from the eoil and through | 1ndependent cireuit into the ma,m-lme circuit
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currents varying in strength according to the | ecluded in the main-line e¢ircuit, connections

movements of said transmitting-tracer, a re-
celving-pen, a vertically-movable coil in-
cluded in the main-line circuit and suspended
from a member connected to the receiving-
pen and through said member controlling the
movements of said receiving-pen, and a mag-
netic field through which said coil is moved

1n accordance with the strength of current on

line, substantially as described.

15. In a telautographic apparatus, the com-
bination of a transmitting-tracer, a main-line
cireuit, an independent circuit including a
source of electric energy, means controlled by
the transmitting-tracerforshunting from said
independent circuit into the main-line circuit
currents varying in strength according to the
movements of said transmitting-tracer, a re-
celving-pen, a rectilinearly-movable: coil in-
cluded in the main-line cireuit, connections
between said coil and the receiving-pen for
operating the latter, said connections includ-

-ing a pivoted member to which said coil is

connected,and a magnetic field through which
sald coil is moved in acecordance with the
strength of current on line, substantially as
described.

16. Inatelautographiec apparatus, the com-
bination of a transmitting-tracer, a main-line
circuit, an independent circuit including a
source of electric energy, means controlled by
the transmitting-tracer forshunting from said
independent circuit into the main-line circuit
currents varying in strength aceording to the
movements of said transmitting-tracer, a re-
celving-pen, a vertically-movable coil in-

between said coil and the receiving-pen for
operating the latter, said connections includ-
ing a pivoted member from which said coil
is suspended, and a magnetic field through
which said coil is moved in accordance with

the strength of current on line, substantially

as described.

17. In a telautographic apparatus, the com-
bination of a transmitting-tracer, a main-line
circuit, an independent circuit including a
source of electric energy, two relatively mov-
able members, one included in the independ-
ent eircult and through which current is sup-
plied to the main-line circuit, and the other
leading therefrom to the main-line cirecuit,
connections between the transmitting-tracer
and one of said members whereby the latter
18 moved relatively to the other member so
as to shunt from said independent circuit into
the main -line circuit currents varying in
strength according to the movements of said
transmitting-tracer, a receiving-pen, a mov-
able coil included in the main-line circuiv and
connected to and controlling the movements
of said receiving-pen, and a magnetic field
through which said coil is moved in accord-
ance with the strength of current online, sub-
stantially as described. |

In testimony whereof I have hereunto set
my hand in the presence of two subseribing
witnesses. |

GEORGE S. TIFFANY.

Witnesses:

T. . KEHOE,
S. WINTHAL.
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