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ENGLAND.

TELAUTOG RAPHIC APPARATUS;

SPEGIFICATION forming part of' Letters Patent No. 656,828, dated August 28 1900
Applma’cmn filod T anuary 29, 1900. Serial No. 3,066, (No mudel)

Lo all whom L?f ?’}fz/m/ CONLCETTL?

Be it known that I, FOSTER RITCHIE, a citi-
zen of the United States, residing at London,
England, have invented a new and useful
Telautwraphle Apparatus, of which the fol-
lowing is a specification.

TThis invention relates to telautwmphs

One object of the invention is to simplify
and improve the construction and operation

of telautographic apparatus and to render

the same more prompt and efficient.
Other objects of the invention will appear
more flllly hereinafter.

- The invention consists substantially in the
construction, combination, location, and ar-
rangement, all as will be more fully herein-
after set forth, as shown in the acecompany-

ing drawings, and finally pointed out in the
ﬂppended elaﬂ ms.

Referring to the accompanying dlamngs |

and to the various views and refer ence-bwns
appearing theleon, Figure 1 is a view in ele-

vation of a receiving 1115131 ument of a telanu-
tographic appar atus

Fig. 2 is a view in
plan of the Sendmﬂ' or tlansmlttmﬂ' instru-
ment. Kig. 3 is a view in front eleva,tmn of
that part of the appﬂratus which operates
one of the receiving-arms. Fig. 4 is a Vlew
in side elevation of the same. Fig. 5 is

view in’ top plan of the same.
view in plan of one of the sendmw arms,
showmﬂ' the rheostat over which operates the
brush carried thereby. Fig. 7 is an end ele-
vation of the same. Fig. 8 is a broken detail
view of a triple-brush arrangement carried
by the sending-arms. I‘1ﬂ',9 18 a view in
transverse section through the rheostat. Fig.
10 is a side view of a fmm of apparatus for
shifting the record sheet or paper at the re-
cewmﬂ'-statmn

the same. Ifig. 12 is a front view of the

Fig. 13 18 a broken detail view in
Cross- sectwn on the line 13 13, Ttig. 12.

controlling switch.
I‘lﬂ‘

16 is a view Slmllﬂl‘ to Fig. 15in bottom pla,n |
showing the contact in posmmn for sending
Ifig. 17 is a front view of the re-
- pen, 5how1nn means for supplying
Fig. 18 is a2 side view of the
Fig. 19 is a plan view of the same.

a message.
celving
ink the:t elo.
same.

Flﬂ" 6 1S au.

Fig. 11 is a view in plan of

Fig.
14 is a view in front elev atmn of the main or

Fig. 15 is a view-in top -
‘plan of ‘Lhe same, a part broken out.

[ Fig. 20 is a diagrammatic elevation of a modi-
fied form of constructlon and arrangement

of the receiving part of the apparatus em-
bodying the prmmpleq of my invention. Fig.

1 21-1s a similar view in plan of the ti*a,nsmlt-
ting or sending part of the apparatus em-

bodymﬂ* features embraced within the scope
of my invention. Fig. 22'is a side view, and

Fig. 23 is an end view, of a modified arrange-
_ment of receiver- -pen resb or support. |

53
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The same part is designated by the same

reference-swn wherever 113 oceurs thmu n*hout |

the several views. |
In the construction and operation of a, tel-

autographic apparatus wherein writings or

drawings made at a sending or transmlttmg
statlon are repmduced eleetrmally at a dis-
tant or receiving station it is the common

| practice to emplov a transmitting or sending
pen or tracer with which the wr 1tmg ordraw-

ing to be transmitted is written or drawn,
buch pen or tracer being carried in the Jomt
of two jointed rods or arms, such rods or arms
diverging and being eonnected to suttable
operating-levers, and the receiving pen or

tracer at the distant station belnﬂ' suitably
supported and connected to Slmllarly ar-
ranged rods and levers.

By means of elec-
13[‘1(3&1 currents transmitted over line - wires
conneetlnﬂ' the transmitting instrument at
one statmn and the receiviug instrument at
the other station, and which eurrents are con-
trolled and reﬂ‘ul@ted by the movements of
the arms or leverﬁa to which the transmitting
or sending’ pen rods are connected, the re-
eewmg-pen is caused to duplicate in extent

and direction the movements of the sending
or transmitting pen, thus reproducing at the

75

80_

0o

receiving - station the writings or dmwmﬂ*s |

made by the sending-pen.

devlsed and proposed for securing the coin-
cident or synchmnous movements of the
transmitting and receiving pens. C(ne way
which has been proposed embodles the idea
of varying the strength of the transmitting-
current, as by causing a sending-arm or a,

brush wnnected ther emth to txavel or move

Many dlfferent _
arrangements and constructions have been

95II

100

over a series of contacts through which a -
greater or less resistance may be introduced
into the circuits connecting the transmitting

and distant receiving instru ment such varia-
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tions in the current strength being thus de-
pendent upon the extent and direction of
movement of the transmitting-arm and effect-
ing the movements of the receiving-pen cor-
responding in extent and direction to thosé
of the transmitting-pen. 'T'he presentinven-
tion relates to telautographic apparatus op-
erating on this principle; and it consists in a
simple and effective construction and arrange-
ment whereby the desired results aresecured,
and which will now be desceribed more in de-
tail. |

Referring to Figs. 1 and 2 of the drawings,
illustrating, respectively, a receiving and a
transmitting instrument, it is to be under-
stood that both these instruments are em-
ployed at each station, and for the sake of
explanation and description of the eleciriecal
connections of the apparatus these somewhat
diagrammatic views represent the transmit-
ting instrument at one station and the re-
ceiving instrument at the distant station.
Said Figs. 1 and 2 are designed chiefly to
show the electrical connections of the appa-
ratus at two stations.

Reference-sign a designates the platen of
the receiving 1nst1 ament, and 0 the platen of
the tlansmlttmn‘ instr ument Over these
platens the paper upon which the message

or drawing 1s received or that on which the

message or drawing 1s initially insceribed is
fed, such feed being a step-by-step feed, each
step of feed of the paper over either platen
advancing the paper a distance sufficient to
receive a line or'sentence written or inseribed

on the paper at the sending-station and re-

celved and reproduced at the distant receiv-
ing-station. The paper-feed mechanism for
e'fectmﬂ' this step-by-step feed and the con-
trollmﬂ' and actuating mechanism therefor
will be more paltwularly Qescrlbed_ herein-
after.

Fig. 1 is described as being a view in eleva-

tion of, the receiving instrument, and Fig. 2
This -

as & plan of the sending instrument.
18 the relative mlangement of these two in-
struments at each station, and from this it
is to be understood that the receiving part of
the apparatus is arranged in right-angular
relation to the sending part, and in practice
as the sending-platen is arranged meost con:
venlently for the duties required of it in a
horizontal position the receiving-platen will
stand In a substantiatly-vertical plane. DBy
reason of this relative arrangement the re-
ceiving-pen is relieved of any gravity-pres-
sure upon the record or receiving sheet of pa-

per—that 18, the pressure of said recelving-

pen upon the paper due to gravity is as slight
as possible.

Reference-sign ¢ designates the receiving-
pen, said pen being carried at the joint of
the angularly-arranged rods ¢ ¢, which rods
are respectively connected pivotally with le-
vers. 7, presently to be more fully described,
the arrangement being such that said pen d
operates against or over the vertical surface

of the platen a to reproduce the transmitted
message or drawing upon the sheet of paper
carrled by said pldten

Reference-sign fdesignatesthe sendmﬂ' pen
or tracer, said pen or tracer being earmed at
the joint of the angularly-arranged rods e e,
each rod ee being pivotally eonnected to one
arm of a lever ¢, the arrangement being such
that the pen or tracer 1 Wlll rest upon or oper-
ate over the horizontal surface of the platen b.

The desired variation in current strength,
through which is secured the synchronous
action of the receiving-pen rods with respect

to the movements of the sending-pen rods,

may be effected by causing the movement of

the sending-pen rods to vary the resistance

in the circuit. This result may be obtained
by arranging brushes to move coincidently
with the sending-pén rods over rheostats, by
which resistances may be introduced in or
cut out of the line-circuits. A convenient,
simple, and efficient construction is shown,
wherein a series of thin metal contact-plates
7 are mounted side by side, but insulated
from each otlher, in a frame % of non-conduct-
ing material, and connected to move with
the pen-rods are brushes arranged to travel
over these metallic plates j. A convenient
arrangement is shown wherein the brush 7 is
connected to move with an arm or lever A,
which forms a part of or moves with lever g.
Each of the plates 7 is provided with a pro-
jection 1 to which is attached one end of a
wire of high resistance, the other end of each
wire being connected to the corresponding
projection of the next adjacent plates. Pref-
erably the projections 1 of the plates 7 are
arranged stepwise—that 1s, in staggered re-
lation—as clearly shown, thus affording con-
venience in attaching the wires. A conven-

ient arrangement for mounting the plates J

upon the frame kisshown, (see Fig. 9,) where-

in each plate is provided with a dovetail end

a', arranged to fit in a corresponding seat

formed by a lip b’ of frame %, and a remov-

able plate ¢', adapted to be bolted or other-
wise secured thereto, thus facilitating the as-
sembling of these parts and efﬁ01ent1 y hold-
ing the same in assembled relation.
of each rheostat is connected by wire 1 to one
pole or terminal of a battery m, the other pole
or terminal of such battery being connected
to earth, as indicated at d’. The brush car-
ried by one of the arms hA—say that on the
right -hand side of the transmitting instru-
ment, as viewed in Fig. 1—1s, for a purpose
presently to be more fully explained, triple—
that 1s, it consists of three contact-springs,
insulated from one another, bearing respec-
tively on separate plates of the rheostat. at
short distances apart. When the sending-

tracer is marking on the paper which rests
on platen b, the two extreme contact-springs

of the triple brush are alternately connected,
&8 will be more fully deseribed hereinafter,
and as indicated diagrammatically in Ifig. 2,

One end
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through wire 2 to the main controlling-switeh .-
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u, and thenee to a binding-post 3, which is
connected through a line-wire af to a corre-
sponding binding- post of the apparatus at
the distant station. The arm % on the left-
hand side of the apparatus, as shown in Fig.

1, 1s connected through wire 4 and switeh « to

a binding-post 5, which is connected through
a line-wire 0° to a corresponding binding-post
of the apparatus at the distant station.
Since the construction and arrangement of
the apparatus are the same at each station,

‘suppose, for convenience of description, we

now consider the illustration of Figs. 1 and 2

to be the construction at the distant station..
Theline-circuitsare therefore completed from

the binding-posts 3 and 5 through contact-
plates a? 0% the contact-fingers df d°, bearing

- thereon, and wires 6 and 7, respectively, to

20

30

40

-cited from the local battery.

.

the apparatus indicated generally by refer-
ence-sign o o, whieh actuates the levers r 7,

which levers are pivotally connected to and

operate the receiving-pen rods or arms ¢ c.

The construction of these mechanisms is

shown more fully in Figs. 3, 4, and 5, and
each comprises a magnet which may be either
a permanent magnet or, and preferably, an
electromagnet, the coils of which may be ex-
This magnet
18 provided with two polar extensions /2, be-

tween which 18 mounted a stationary iron

core p. A coil g isarranged to freely oscillate
between the polar extensions f? and the core
The lever 7, which carries and is pivot-
ally connected to rod c, is connected to oseil-
late with coil ¢. The coil g, and with it the
lever or arm 7, is yieldingly held in one limit

of its oscillation by a spring s or otherwise
suitably mounted. The currents arriving

over line-wires 6 and 7 after passing through
the coils ¢ traverse-wires 8 and 9 and wire 10
to a relay ¢ and pass thence to earth at 11.
LThus it,will be seen that the extent of osecilla-
tion of colls ¢, and hence also of arms or

levers 7, is dependent upon the strength of

current traversing such coils and that the

strength of such currents is controlled at the -

- sending - station by the movements of the

55

~ manner, as by means
at ¢g*, Fig. 4.) =

sending-pen arms which control the move-
ment of the brushes 72 over the rheostats.
Therefore the movements of the rods e of the
sending-pen are correspondingly reproduced
and duplicated in the rods ¢, which carry the
receiving - pen, If desired, the oscillating
movements of the coils ¢ may be regulated
and made smooth and even in any suitable
of dash-pots, (indicated

The construction and arrangement of the

main or controlling ‘switch (indicated gener-

Go

ally by reference-sign «) are shown more in
detaill in Figs. 14, 15, and 16 and comprise a

pivoted piece of non-conducting material, on

- which are mounted two metal plates, (shown
~at o 0%, Fig. 14,) and which, through any

suitable flexible connection, are in electrical
communication respectively with the bind-
ing-posts 3 and 5, as clearly shown. The

piece v is provided with arms v, projecting

from opposite sides thereof, and also with a

projection ', When one of the arms v is
pressed down by the tracer f to the position

70

shown in Fig. 16, contact is established be-
tween the plates a° and 0* and a pair of -

springs ¢® d?, to which respectively the wires

2 and 4 are connected, therehy completing
the circuit of these wires to the binding-posts
3 and 5, respectively, and thence to the line-
wires, thus placing the apparatus in condi-
tion for sending or transmitting a message or
design to be traced by the pen or tracer f.
When the piece u is further oscillated in the
same direction, the contacts between plates

75

30

a* b® and springs c® d® are broken; but an-

other eontact is established between spring

23 and a stop w by the projection ' engag-

ing sald spring and depressing the same into -

contact with said stop w, thereby completing

a circuit from the battery m through wire 12,

spring 28, stop w, wire 13, the local paper-
shifting mechanism, (indicated generally by
reference-sign x, Kig. 2,) thence through wires
14 and 48 to ground at 11. Under the con-

90

ditions of circuit connections above described -
the contacts which control the wires 2 and 4

are broken, and hence nocurrentistraversing

‘the line-wires a® 0% and consequently the relay
¢ at the distant station, which is included in
the main-line circuits, is inert, and, as will
‘presently be more fully explained, the paper-
shifting apparatus (indicated generally at «,

10O

Fig. 1) for shifting the receiving-paper at the

distant station will be operated. |

- A form of construction and arrangement
for shifting the paper and which is admira-
bly adapted for use for the purposes for
which it is intended is shown more in detail
in Kigs. 10, 11, 12, and 13 and comprises elec-
tromagnets having curved pole-pieces ¥ 7, to
one of which is pivoted an armature-lever 25,
which extends under part of the other pole-
piece. .0n opposite sides of the electromag-

nets and at the ends of the base thereof are

pivoted the arms z z, these arms being con-

‘nected together at their lower ends by means
of an arm or bar 15 and at their upper ends
by a bar 16, the whole forming a frameadapt-

1o

ITO

115

ed to oscillate betweenstops 17 and 18, which,

if desired, may be adjustable. In the arms
z are pivotally mounted the ends of a rock-
ing spindle 19, carrying an armature 20. At
each end of spindle 19 is provided an arm or
projection «®, arranged to extend under a
stud 21, projecting from the arm 2z, and the
sheet of paper (indicated at 22) is arranged
with its edges adapted to be engaged between
the studs 21 and the arms ¢®.

120

125
T'he spindle is

normally held in position for the edges of the

paper to be released from the gripping action

of arms ¢’ on lugs or projections 21. This
may be effected in any suitable or convenient

~manner, as by means of a spring ¢4, suitably

connected at one end to a convenient part of

130

the frame of the apparatus and at the other

| end to an arm 23, connected to said spindle,
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A contact 26 may serve as a convenient means
of connecting this apparatus or the coils of the
electromagnetthereof upinto working circuit.
The operation of this part of the apparatus
18 as follows: When the electromagnet is en-

- ergized—that is, when the circuit of the coils

10

20O

30

35

40
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55
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thereof 1s closed—the armature 20 is drawn
toward the pole-pieces v, thereby rocking
spindle 19 against the action of spring 24
and causing the edges of the sheet of paper
to be gripped between the arms a® and lugs
or projections 21. The armature then moves

~along the pole-pieces, which are curved or

eccentrie, as shown and above stated, in or-
der to approach nearer thereto, thereby draw-
ing the sheet of paper onward, the edges of
the paper being gripped, as above explained.
This movement contintes until the arm z en-
gages the limiting-stop 18. When this point
is reached, a stud (indicated in dotted lines
at 0® and projecting from bar 16) passes over
and is caught by a stud ¢, (see Fig. 10,) car-
ried by and projecting from the armature 25.
As the arm z attains this position it leaves
the contact 26, and when the circuit is broken
at this point the current is required to pass
through a resistance (indicated at 27, Fig. 1)
Whlbh reduces the strength of the emlent to
a point just sufficient to hold the armsin the
position to which they have been moved. As
above described, the armature 25 is pivoted
to one of the pole pleces y y and passes under
a part of the other of said pieces, and being
provided with a stud ¢? it will be seen that
when the circuif of the magnets is closed the
armature 25 1srocked or swung uponits pivot,
s¢ as to raise the stud ¢? into position to form
a catch or trigger to engage behind stud 063,
carried by frame z, and to hold said framein
1ts. advanced position against the action of
1ts retractile 24. When the circuit -of the
electromagnets is entirely broken, the arma-
ture 25 fallq thereby releasing the engage-
ment of stud b® with stud or tngqer cﬁ and
the spring 24, acting upon arm 23, releases
the edge of the paper and pullsor retarns the
arms 2z to their initial position ready to again
grip the edges of the paper sheet to effect the
next step of advancement.

- T'he construction, arrangement, and opera-
tion above described relate to the paper-
shifting mechanism of the receiving part of
the apparatus. The paper-shifting mechan-
ism of the sending part is similar, but the
armature 25, contact 26, and resistance 27
are dispensed with. When the relay ¢ of the
receiverapparatusisrendered inert, as above
explained, by breaking the circuit of the line-
wires attheswitch w of the transmitting appa-
ratus the circuit of the electromagnet of the

paper-shifting apparatus of the receiver is

broken, such magnets are no longer ener-
gized, and consequently the sheet of paper is
released and the armature is drawn back by
the spring 24. On raising the sending tracer
or pen from the arm of the piece u of the

| the position shown in Fig. 16, in which posi-

tion the wires 2 and 4 are again connected,
through binding-posts 3 and 5, to the line-
wires, thereby again energizing the relay ¢
of the receiving apparatusat the distant sta-
tion, causing its armature to be attracted to
omplete the circuit of the paper-shifting mag-
nets through contact 29. Thus current from
the ba,tte"ry m at the receiving-station trav-
erses the following cireuit: wire 1, wire 30,
the electromagnets of the paper - shifting
mechanism of the receiving partof the appa-
ratus at the receiving-station, wire 31, con-
tact 29, and to earth at 11. DBy the contact
made at 29 the circuit of the coils of the elec-
tromagnets of apparatus o 18 completed as
follows from battery m, wire 1, wire 30, wire
32, wire 33, contact 29, and to ealth at 11

I have above deser lbed the arrangement
and operation for effecting a shifting of the
paper at both the transmitting and receiving
instruments and the return of the switch w
to position for transmitting a message. Now
when the message is completed the operator
causes the fracer 1 to press against the oppo-
site end of arm v—that is, the end of said
arm on the opposite side of the pivotal axis of
plece u of the switch—thereby rocking said
switch into position for contact- plates a® b*
to engage fingers d° d7, thereby breaking con-
tact between said plates and fingers ¢? & and
placing the instrument in condition to re-
celve a Imessage.

‘T'he arms or rods ¢ ¢ of the recelving ap-
paratus when not in action rest against a rod
o4, which 1s attached to the armature of an
electromagnet 35. A spring (not shown)
serves to normally hold rod 34 in position to
maintain the pen d out of contact with the
record-paper of the receiving instrument.
When, however, said magnet 35 is energized,
the rod 34 is retracted against the agtion of
the spring to permit the pen d to contact
with the paper. The c¢cireuit of the electro-
magnet 35 1s completed in the following man-

‘ner by the pressure of the sending-tracer f

on the paper which rests on platen b: The
platen 0 is pivotally supported at one end or
edge, as at 36, andis yieldingly supported at
the opposite end or edge inany suitable man-
ner (not shown) in position to complete a con-
tact, as at 37, thereby completing the cirenit
of the middle or central {inger of the triple
brushz throungh wire 33, contact 37, and wires
39 and 2, to the main controlling-switch w,
which is in the position shown in Eig. 16, so
that currents pass through the line-wire con-
nected to binding-post 3. . These currents,
however, do not resultin the reproduction of
the writing or drawing at the distant receiv-
ing -St&EIOH for the reason that the receiving-
pen d 1is at this time held out of contact
with the record or receiving paper. Now

‘when the platen b is depressed by the send-

ing-tracer f bearing thereon the contact at 37
18 broken and contact is made at 40, so that

switch the spring 25 returns said piece % to | current from battery m traverses wire 1, wire
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41, contact 40, and wire 42 to and thr(')ug.h a | brought into contact with the surface of the

circuit-interrupter 43, which may be a vi-
brator of ordinary construetion, and thence

the eurrent passes to earth at d5 The blade

35 of the interrupter carries a contact-plate

46’, which when the interrupter is in opera-

tion vibrates back and forth between and
malkes alternate contact with the contacts 44

~and 44". Contact 44 is conunected through

10

15

20

wire 45 with one of the extreme or end mem-
bers of the triple brush, and the contact 44’
is connected through wire 45 to the other ex-
treme or end member of said brush. The

contact 46’ is connected to wire 2. 1In this
manner fluctuating currents are sent from
‘battery m, wire 1, the rheostat 7, and one or

the other extreme brushes of the triple brush,
wire 45 or 45', and ,contact 44 or 44', as the
case may be, to contact 46’ and thence by the

wire 2 and line-wire ¢f, which is connected to

~ binding-post 3, to the distant receiving-sta-

_30

35

tion,entering the receiving apparatus at such
station through wire 6, passing through the

colls ¢. These fluctuating currents also pass
from wire 6 through wire46 to a relay 47,and

‘thence through a condenser 54 and wire 48 to

earthat 11. These fluctuating eurrents cause
no sensible vibration of the arm 7, but they
do cause vibrations of the armature of relay
47, thereby making intermittent contacts at

48, and thence causing intermittent currents
by wire 49 through the coils of magnet 35,
and thence by wires 50, 30, and 1 from bat-

tery m. 'T'he resulting energization of elec-

tromagnets 35 withdraws the support 34 of

the receiving-pen and permits said pen to ad-

- vance or move into contact with the surface

40
45

50

of the record or receiving paper. .
In Figs. 17,18, and 19 are shown a construc-

tion and arrangement which are simple and

efficient, but to which the invention is not
limited or restricted, for supplying the re-
ceiving-pen with ink.
shown reference-sign 51 designates a reser-
voir or chamber in the form of a fountain-
glass adapted to contain theink and commu-
nicating with an open basin 52, whereby a

a constant level. The pen (indicated gener-

ally by reference-sign d'in the various dia-

grammatic views) consists in the detailed con-

struction thereof of a pipe-like bowl 53, with

- a stem or tube 55 of fine bore extending from

55
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- 52, the pen receives the ink, a small quantity !
of such ink flowing out of the bowl through
‘its stem, and when the end of such ‘stem is

the bottom thereof, the end of this tube or
stem bearing against the surface of the rec-
ord orreceiving paper when the pen is in ac-
tion.
1ts carrying-arms ¢ is brought to the position

shown in Fig. 17 to bear against a roller 57

by its following the motion of the sending-
tracer f when the latter pushes down the arm

of the switch u, as above explained. While.

in this position, the bowl 53 being in basin

In the construction

W hen this pen is not in action, one of

supply of ink is maintained in said basin at |

paperthedesired marking thereon is e
Any suitable means well known in the art

is shown or claimed herein.

employ.

k|

‘ected.

may be employed for indicating the failure
of the operator at a sending-station to replace
the sending-tracerin position to leave the in-

strument in condition to receive a message

from some otherstation. Mechanism for this
purpose being already known in the art, none

In the foregoing description T have set forth
& construction and arrangement wherein the
receiving-pen rests upon and is normally held
out of contact with the record-paper, support-

ed upon the platen ¢ by means of a rod or

rest 34, which is connected to the armature

"0

75

50

of an electromagnet and which is withdrawn

as a support for the receiving-pen by the en-

ergization of such magnet, thereby permit-
ting the pen to engage the surface of the rec-

ord-paper. In Kigs. 22 and 23 I have shown - "

another arrangement embraced within the

~spirit and scope of my invention for accom-

plishing the same result and which may be
substituted for the construction shownin Fig.

9o

20—that is, the eoil 61 may be substituted for

the magnets 69, said coils 61 being included

in the circuit of battery m’in identically the

same manner as magnets 69 are shown in-
cluded in said circuit in Fig. 20, as will be

95

described more fully hereinafter. In other o

‘respects the construction and arrangement

would remain unaltered. This construection

I1s designed for use in connection with a re-

which are made of; contain, or carry suitable

forms the core of a coil 61.  This coil may be
arranged in the same circuit in which the

100 -
ceiving-pen and its supporting arms or rods,

‘magnetic material and comprises the usual

platen a, of brass or other suitable material,
and which has secured or attached theretoan
iron or other magnetizable plate 60, which

]:05

coils of magnet 35 are included in the con-

struction shown in Fig. 1 and which circuit

is controlled by relay 47. In practice and in

I10

accordance with the construction of pen-rest
shown in Figs. 22 and 23 the platen a and the.

pen are so relatively arranged and supported

‘that said pen normally falls away from the .
platen. When, however, a current is trav-

115

ersing the coils 61, the iron plate 60 is ener-

@, thus producing an exceedingly simple and
efficient arrangement. N a

arrangement which in many cases I prefer to
In this arrangement the means for

controlling the movements of the pen and
the paper-shifting mechanism may be the
same as above described with reference to
Figs. 1 and 2. In this modified arrange-
ment when the main or master switeh # is
placed in position for sending a message and
the springs or contacts ¢* d? are in position

‘gized and exerts an attractive force upon the
‘magnetic pen and pen-arms, thereby drawing
such pen toward and in contact with the platen

- In Figs. 20 and 21 1 have Slll.OWn a mo.diﬁed | -
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to contact with the plates a® 0% respectively, |

currents pass from battery m through wires
04, therheostats, and wires 65 66-to the contact
plates or fingers ¢* d?, to binding-posts 3 5,
and thence to the line-wires. At the receiv-
ing end of the line-wires these currents enter
the apparatus at the points 3 and 5 and pass
through wires 6 and 7, the pen-arm-operating
mechanisms o 0, and the paper-shifting relay
(indicated in Fig. 20 at ) to earth at 11 in the
same manner as above described. Ilowever.

in the modified construction now being de-

sceribed the wires connected to springs or
contacts ¢® d* are bridged by the secondary
windings of an induction-coil (indicated at

~A) in series with a condenser B. The pri-

20

mary circuit of the induction-coil includes a
circuit-breaker (indicated at C) and also sepa-
rable contacts D, controlled by the pressure
of the sending-pen on platen b. From this
arrangement it will be seen that the effect of
depressing the platen 0 is to complete the cir-
cuit of the primary of the induction-coil,
thereby sending induced currents to the main
lines. Theseinduced currents at the distant
receiving-station pass chiefly through the re-
lay K and condenser F, owing to the fact that

~ this path has less induective resistance than

.30

35

the path through the pen-operating mechan-
isms o0 o, thereby causing relay E to operate,
allowinw sufficient current to pass from bat-
tery m' by wire (7, the vibrating lever, and
contact at G of 1el.:ty E, wire 68, pen- hftmrr
magnets 69, and wire fO back to battery m'.
When the sendin 2 pen or tracer is raised from
1ts corresponding platen 0, the circait of the

- primary of the induction-coil is broken,there-
by throwing such coil out of action, and hence

- 40

| - paper.
45

~.ent conductors for the currents which oper-

the vibrating action of relay K ceases, there-
by breaking the circuit at G of the pen-lifting

magnets and causing or permitting the re-

ceiving-pen to return to its normal position
out of contact with the record or receiving
The two line-wires in this arrange-
ment serve as the circuit for the induced cur-
rents and also at the same time as independ-

ate the pen-actuating mechanisms o 0. T'he

- advantages of this arrangement are that the

50

- tact
¢ of the rheostats, thereby reducing friction
55

apparatus 18 not affected by induetion nor do
the line-wires cause objectionable induction
in adjacent lines. Moreover, only one con-
finger or springis required for the brush

and enabling the apparatus to work more

- easily and smooth]y In cases where the con-

- 60

ductors or line-wires are subject to inductive.

influences whereby the action of the pen sup-

~ porting or lifting mechanism is liable to be

interfered with the modified construction and
arrangement above described are preferred.
It is believed that the operation of the ap-
paratus above described will be fully under-
stoad from the foregoing description, taken
1n connection with the accompanying draw-
ings, and is as follows: When it is desired to

- transmit a message, the operator at the send-

ing-station engages the tracer with one arm
v of the main switch, thereby rocking the
block w into the position shown 1n Ifig. 10.
This CauSes the contact to be effected between
plates a® b? and the fingers ¢* d?, respectively,
therebycompleting the line-circuits from bat-
tery m through wire 1, rheostats 7, and wires
2 and 4, fingers ¢ d?, plates a* 0% binding-
posts 3 5, and line-wires a’ 0% Currents thus
transmitted through the line-wires arrive at

the distant station over the line-wires, and

for convenience of description we will now
assume that the construction and arrange-
mentillustrated arethoseof thedistantreceliv-
ing-station, it being understood that the con-
struction and arrangement at the sending-
station are duplicates of thoseat the receiving-
station.
wires finds the block u in the position shown

in Tig. 1, with plates a® 0* contacting with
and hence these circuits are

ﬂngers df‘ d”,
completed through wires 6 7, coils ¢ of the
pen-actuating mechanmns 0, wires 8 9, wire
10, relay ¢, to earth ast 11, thus plaemﬂ' the
mechamsms 0 in GOHdItIOH for action, and
since theextent of rocking movement of coils
q is dependent upon the stl ength of currents
sent to the main lines, and since the strength
of these currents is vamed through the 1heo-

| stats by the movements of the brushes there-

over, which movements are dependent upon
the movements of the transmitting pen or
tracer, it will be understood that the comple-

tion of the line-circuits places the apparatus-

in condition for the receiving-pen to dupli-
cate synchronously the movements of the
transmitting pen or tracer.
eration is then proceeded with; but the pres-
sure of the transmitting pen or tracer on the
platen at the sending-station causes contact
to be established between contacts 37 and 40,
thereupon introducing the fluctuating cur-
rents to the line-wires through the medium
of interrupter 43, and hence causing the re-

The current arriving over the hne-_
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The writing op-

105

I10

ceiving-pen-lifting mechanism to be actuated

to cause said pen to come in contact with its
record-sheets. When a line of message has
been completed, the bloeku of the main switch
is rocked into position for spring 28 to make
contact with stop w, and in this position the
line-circuits are broken, but a local circuit is
completed at the transmitting-station from
battery m, wire 12, spring 28, stop w, wire 13,
paper-shifting mechanism «, wire 14, wire 48,

to earth at 11, thereby advancing the rec--

ord-sheet at the transmitting-station. The
breaking of the line-circuits deénergizes the
magnet of relay ¢, and hence breaks the cir-
cuit of the paper-shifting mechanism at the
receiving station, thereby causing the swing-
ing frame of said mechanism to be withdrawn

into position to geta new grip upon the edges.

of the record-sheet at the receiving-station,
so that when the line-circuits are again com-
pleted this shifting mechanism will be actu-
ated to advance the record-sheet. The line-

| circuits are again completed by removing the
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transmitting-pen from arm v, thereby allow-
Ing spring 28 to return to its normal position
out of contact with stop w and returning
block u into position for plates a®b? to again
contact with fingers ¢*® d? and the ertmn' op-
eration proceeds YVhen the message is com-
pleted, the transmitting-tracer ig caused to
engage the arm v on the opposate side of block
w and to return said block into position for
the plates a* b* thereon to engage fingers d°
?, thereby placing the. appmatus In receiv-

ing p081L10n

_ Tt is obvious that ma,nv changes and vari-
ations in the details of construction. and ar-

rangement would readlly suggest themselves
to persons skilled in the art and still fall

within the spirit and scope of my invention.

While, therefore, I haveshown and deseribed

various specific constructions and arrange-
ments as operative embodiments of the prin-
ciples of my invention, I do not desire to be
limited or restricted thereto but,

-Having now set forth the ob;jeet a,nd nature
of my mventlon and forms of apparatus em-

bodying the same and having explained its
construction, funetion, and mode of opera-

‘tion, what I claim as new and useful and of

my own invention, and desire to secure by

Letters Patent, ls—-—-— |

1. In a telautowraphlc apparatus trans-

itting appliances including a tracer, receiv-

ing appliancesarranged at a dlstant statlon a

-lme-wwe connecting the&e appliances, a rheo-

stat eomprlunﬂ* 1681813&{1(38 coils, said coils
being arranged in series in said ]m.e circuit,
an arm Lonnected to move with said tracer
and carrying a brush arran oed to move over
sald rheostat, whereby the line-current is
varied in strenﬂ'th paper-shifting mechan-
isms at the leeewmﬂ' and trausmlttmﬂ* sta-
tions, and means Wherebv sald meeham%ms
are ma,etwe during the wmtmﬂ' operation,

—and means arran fred at the 1"eeew1nﬂ*-sta,tmn

45

50

- whereby the strength of the line-currents is

55
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and actuated by the variations in strenwth
of the line-current for actuating the receiving

appliances, as and for the purpose set forth.

2. In a te]&utoaraphm apparatus, a trans-

mitting - tracer, a receiving-pen, 11116 wires

conneetmﬂ* the same, & rheostat comprising

resistance- emls arranged In series in the line-

circuits, brushes oonnected to move coingci-
dently Wlth the tracer over said rheostat,

varied when said tracer is moved, an elec-
trical apparatus arranged to actuate the re-

ceiving-pen, said electrical apparatus ar-
'ranoed in the line-circuit and affected by the

varmtwm in current strength, paper-shifting

mechanisms at the recelving and transmlt-_
ting stations, and means whereby sald mech-

anisms are inactive during the writing oper-
ation, as and for the purpose set forth.

3. Ina teldutowraphlc apparatus, a trans-
mitting - tracer, a receiving-pen, line- wires

-conneetmﬂ the same, Jomted rods to which

- sald bracer 1s connected, arms connected to

|

F—

f
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| said rods zmd carrying brushes

over Whl(‘h sald brushes operate, in combina-
tion with means operated by the variations
in current strength thus sent to line for
duplicating in the receiving-pen the move-

| ments of said tracer, pa per-slnftuw mechan-

isms at the receiving and transmitting sta-
tions, and means whereby said mech&msms
are inactive during the writing operation, as
and for the purpose set forth. |

4. In a telauton*mphlc apparatus, a trans-

mitting-tracer and areceiving-pen, line-wires
'eonneetmn‘ the sameé, means actuated by the.
movements of said tr acer for varying the
‘strength of the currentsent to the line, rock-
ing coils connected to said receiving-pen. for
'actuatmw the same, magnetic fields in which .
sald. 00113 operate, said (30119 being included
in the line-circuits, paper-slnftww mechan- .

, resistances
.mranwed In series in the line- cn"cmts, and

75

30

isms at the receiving and transmitting sta-

- tions, and means whereby said mechamsms
are inactive during the writing operatmn as . |
' 90
5. Ina telautom'ra,phm appamtus, asending-
tracer, a recelving-pen, line-wires conneemnn‘-

and for the purpose set forth.

the same, jointed rods connected to said pen,
prOT:ﬂl}" mounted coils having arms respec-
tively connected tosaid rods, smd col1ls being
respectively arranged in the lme-cwcmts
fields for-each of scud coils, and means actu-

ated by the movements of said tracer for

varying the strength of the line-currents, as

| and for the purpose set forth.

6. Inatelautographie appamtus a Sendm 0-

tracer, a receiving-pen, line-wires connectmn"

the same, pwotally mounted coils respec-
tively arranged in the line-circuits and re-
spectively conneeted to the receiving-pen,
and coOperating to effect the movements of

95
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sald pen, means for yieldingly maintaining

sald colls in one limit of their rocking move-

ments, magnetic fields for said coils, and -
means actuated by the movements of said:
sending - tracer for varying the strength of
the currents sent to the line-wires, as and

for the purpose set forth.
7. In a,telautowraphlc apparatus, a,sendm Q-
tracer, a 1eee1vmﬂ'-pen line-wires connecting

the same, pwotall_}f-mounted coils respec-
tively arranged in the line- circuits and re-

spectively eounected to the receiving-pen,

and eoopemtmw to effect the movements of
the pen, springs arranged to normally hold
said coils in one limit of their movement,

magnetic fields for said colls, and means ac-

_tuated by the movements of said sending-

L IO
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tracer for varying the strength of the cur-

rents sent to the line- wues, as and for the

purpose set forth.

8. In&telautowmphm appamtu ,asendmw-: -

traeer, a receiving-pen, line-wires connecting

125

the same, pivotally-mounted coils 1"esnee-—.-'

tively arranged in the line-circuits and re-
spectively conneeted to the receiving- -pen,

.Iso'

.:,md coopemtmw to effect the movement of--
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said pen, magnetic fields for said coils, means
actuated by the movements of said tracer for
varying the strength of currents sent to the
line-wires, and means for retarding the rock-

5 Ing movements of said coils, as and for the

10O

20

~and connected to the receiving-

25

39

35

purpose set forth.

9. Inatelautographicapparatus, asending-
tracer, areceiving-pen, line-wires connecting
the same, pivotally-mounted coils arranged
in the line-circuits and connected to the re-
ceiving-pen, magnetie fields for said coils,
means actuated by the movements of said
tracer for varying the strengith of currents
sent to the line-wires, and a dash-pot ar-
ranged to retard the rocking movement of
smd colls, as and for the purpose set forth.

10. In a telautographic apparatus, a send-
ing-tracer, a receiving-pen, line-wires con-
necting the same, stationarily-mounted iron
cores, magnets having pole-pieces surround-
ing said cores, colls pivetally mounted and
interposed between said cores and pole-pieces,
sald coils being arranged in the line-circuits
pen, and

means actuated by the movements of the
sending-tracer for varying the strength of

currents sent to the line-w 11*e-,, as and forthe
purpose set forth.

11, In a telautographic apparatus, a send-
ing-tracer, a receiving-pen, line-wires con-
necting the same, rheostats comprising insu-
lated plates connected up in series and ar-
ranged in the line-circuits, brushes connected
to move with said tracer and operating over
said plates, to complete circuit therethrough,

~whereby the line-current is varied, paper-

40

shifting mechanisms at the receiving and
tmnsmitting stations,

ing operation, and means actuated by such

~variations in the line-current for actuating

45

50
'thﬂS arranged to be received in seats in Y said

sald receiving-pen in synchronism with the
movements of the tracer, as and for the pur-
pose set forth.

12. In a telauntographiec apparatus, a send-
ing-tracer, a receiving-pen, a line-wire con-
necting the same, a rheostat arranged in the
line-circuit, and comprising a support, a se-
ries of insulated plates connected inseries by
high resistances, said plates having p1‘0360-

support, and a bar for clamping said projec-

~ tions in said seat, in combination with a brush

55
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connected to move with said tracer and op-
erating over said plates, and means arranged
in the line-circuit and actuated by the varia-

tions in line-current for operating the receiv-
‘ing-pen in synchronism with the movements
of the tracer, as and for the purpose set forth.

13. In atelautographicapparatus, a tracer,

- a recelving-pen, a line-wire connecting the
~same, a rheostat arranged in the line-circuit,

- and comprising a support having a dovetailed

seat, insulated plates having dovetailed pro-
jections adapted to be received in said seats,

sald plates being connected in series by high

resistances, in combination with a brush con-

means whereby said
mechanisms are inoperative during the writ-

656,828

nected to move with said tracer and operat-
ing over sald plates, and means arranged in
the line-circuit and actuated by the varia-
tions in line-current for operating the receiv-
Iing-pen in synchronism with the movements
of the tracer, as and for the purpose set forth.

14. Ina telautographic apparatus, a tracer,
a recelving-pen, a line-wire connecting the
same, a rheostat comprising insulated plates
each h&vmn* a projection, Sald projections ar-
ranged in ‘%td““‘eled relation with respect to
each other, t-he projections of adjacent plates
being connected in series by a high resist-
ance, in combination with a brush connected
to move with said tracer, and means arranged
in the line-circuit and actuated by variations
in the line-current for operating the receiv-
ing-pen in synchronism with the tracer, as
and for the purpose set forth.

15. In a telautographicapparatus, a paper-
shifting mechanism, including a swinging
frame, elﬂ,mpm ]EtWS eanled thereby “and
.;eru;zed to grasp the edges of the paper
and electromagnetic means “for swinging said
frame and opening and closing said jaws, as
and for the purpose set forth. |

16, Ina telautographic apparatus, a paper-
shifting mechanism including a swinging

frame having lugs, clamp-arms codperating

with said lugs to grasp the edges of the pa-
per therebetween,and electromagnetic means
for swinging said {rame and rocking said
arms, as and for the purpose set forth.

17. In a telautographic apparatus, a paper-

shifting mechanism comprising an electro-

magnet, a swinging frame carrying the arma-
ture of sald magnet, sald armature being piv-
otally mounted 1n said frame and carrying
clamp-arms for engaging and gripping the
edges of the paper, and means for energizing
sald magnet, wherebysald armature is rocked

to clamp the edges of the paper, and said

frame 1s swung to advance the paper, as and
for the purpose set forth.

18. In atelautographic apparatus, a paper-
shifting mechanism comprising an electro-
magnet, a pivotally -mounted armature for

said magnet, a swinging support in which
said m*mature 1S mvotally mounted, clamp-
arms carried by said armature and at‘rann'ed
to engage and release the edges of the paper,
means for normally holding said clamp-arms
released and said support retracted, and
means for energizing said magnet, as and for
the purpose set forth

19. Ina telautographic dppmatus a paper-

shifting mechanism comprising an electro-
magnet, a swinging frame, an armature for
said m agnet, pivotally mounted in said frame,
stops between which said frame swings, means
for normally maintaining said frame in one
limit of its movement, clamping-jaws actu-
ated by the rocking movement of said arma-
ture, and means f01 energizing said magnet,
as and for the purpose set forth.

20. In a telautographic apparatus, a paper-
shifting mechanism comprising an electro-
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magnet, a swinging frame, an armature for

sald magnet, pwotallv mounted insald frame,

said armature having clamping - arms ar-

ranged to clamp the edwes of the paper, a |

spring connected to said armatu re to hold the
same in position to release the paper and said
frame in retracted position, and means for
energizing said maﬂ"net, as and for the pur-
pose set forth | o

21. Ina telautoﬂmphm apparatus, a paper-
shifting mechanism comprising an electro-
maﬂ'net a curved pole-piece therefor, a mov-

able a,rmatm*e arranged to be attracted to-

ward and to move over said pole-piece, clamp-

ing devices actuated by said armature and
adapted to engage the paper to be shifted,
‘and means for energizing the electr oma,ﬂ'net

- as and for the purpose set forth.

20
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In a telautographie apparatus, a paper-
shlftmn* mechanism comprising an electro-

| ma,ﬂ'net having a curved pole-piece, a swing-

ing frame, an armature pivotally mountedi 1n
Sald frame and having clamping-jaws ar-
ranged to engage and grip the edges of the
paper, means for rormally holding smd frame
retracted with said armature over the smaller
part of said pole-piece, whereby said elamp-
ing-jaws are released, and means for ener-

gizing said magnet, as and for the purpose

Set forth
23. In a telautogr ﬂ,phle appamtus a send-
ing-tracer, a 1eeew1nn-pen and a line-circuit

_connectmw the same, in combination with a

main switch for eontrollmw sald circuit, com-
prising a rocking piece h‘wmff mSUIated

‘metal plates connected to the 11ne -wires, ¢on-

tact springsorfingersarranged to engage said
plates, and means aenua,ted by the tracer for

controlling the movements of said rocking

piece, as and for the purpose set forth.

24. In a telautowaphle apparatus, a send—'

ing-tracer, a receiving-pen, and aline-circuit
eonnectmﬂ* the same, in combination with a
main switch comprising a movable piece hav-
Ing contact-plates, fixed fingers or springs,
mto engagement with Whlch sald contact-
plates may be moved, a projection carried by

-sald movable piece, an auxiliary contact ar-
‘ranged to be engaged thereby, a paper-shift-

50

ing mechanmn a em::ulf therefor, said cir-

cuit arranged 10 be controlled by sald pro-
jection a,nd auxiliary contact, and means ac-
tuated by the tracer for Operatmfr sald switch,

as and for the purpose set forth. |

25. In a telautowra,phm apparatus, a mov- |

able receiving-pen, in combination with an
mdependent inking device therefor, com-
prising a reservoir, a basin eommumeatmﬂ'
therewith, Whereby the ink is maintained at
a 11n1form level therein, said pen arranged to
be moved into and out of said bamuj as and

for the purpose set forth.

26, In a telautographic apparatm a re-
celiving-pen comprising a bowl and a stem
havmﬂ* a fine orifice communicating there-

with, and means for movably supportmﬂ‘ sald

Dbasin communicating therewith, said pen ar-

ranged tobe moved into and out of said b%m
as clﬂd for the purpose set forth.

- 27. In a telautographic apparatus, a receiv-
ing-pen, a platen upon which said pen oper-
ates, electromagnetic means whereby said
pen may be broun*ht into contact with the

surface of the paper resting on said platen or

raised therefrom, a circnit for sald means, a
relay forwntrollmfr the circuit of said me(ms
and a4 condenser arranwed in the cireuit of
saild relay, as and for ‘the purpose set forth.

28. In a telautographic apparatus, areceiv-

ing-pen, a platen therefor, a sending-pen and .
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& pl@ten therefor, electrlcal devices for con- :

trolling movemeuts of said receiving-pen to-

ward 1ts platen, a relay for controllmn* the

circuit of said electrical devices, &eondenser
arranged in the circuit of said relay, and

‘means actuated by the pressure of the send-
ing-pen on its platen for controlling the cir-

cult of said relay, as and for the purpose set;
forth.

29. In a telautographic apparatus, a receiv-

Ing-pen or pen-arins, containing or carrying

magnetic material, normally out of contact
w1th 1ts record-paper, a magnet arranged ad-
jacent to the record - paper, and a elrcult
therefor, whereby when said magnet is ener-
gized sald pen 18 attracted to contact with its

| reeord-sheet as and for the purpose set forth.
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50. In a telautowmphm apparatus, a trans-

mitting-pen, a receiving-pen, line-wires con-

‘necting the same, platens upon which said
pens operate, smd recelving-pen containing

or carrying magnetic materlal and normally

out of contact w1th its platen, an iron core

arranged behind said platen, a coil therefor,

ICO

105

a circuit for said coil, and means actuated by.

the pressure of the transmlttmfr-pen on its
platen for completing the circuit of said cm]

as and for the purpose set forth.

31. In a telautographic apparatus, a frans-
mitting-pen, a receiving-pen, and line-wires
connecting the same, electrical devices for

causing sald receiving-pen to contact with its

record-paper, a rel&y controlling the circuit
of said eleetrleal devices, an 111duct1011 coil

having its seeondary Wlndlﬂﬂ‘ arranged to
| brld@e said line-cireuit, and means actuated |
by the pressure of the tmnsmlttm g-pen on its

record-paper for completing the circuit of the
primary of said induetion-coil, as and for the
purpose set forth. |

- 82. In a telautographic appamtus, atrans-
m1tt1n g-pen, a receiving-pen, line-wires con-
necting the same, electrical devices for con-

trolhnfr the a,pproaeh of the receiving-pen’to

its record- -paper, a relay arranged to control
‘the circuit of said electrical dewces, an in-
_duetlon coil having its secondary winding ar-

1I0O
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ranged to brldtre smd line- elrcmt acondenser

| arranwed insaid secondary cire mt and means

detuated by the pressure of the transmlttlnb-=

pen on its record-paper for completing the
‘circuit of the primary of said induction- 0011

pen, in combma,tlon Wlth an ink- 1*esex*v01r? a ias and for the purpose set fm*th

130
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33. Ina telautographic apparatus, a paper- | circuit and making the local circuit of the
shifting mechanism at the sending-station { paper-shifting mechanism at the sending-
and a paper-shifting mechanism at the re- | station, as and for the purpose set forth.
ceiving-station, a line-circuit connecting the In witness whereof I havehereunto set my

5 stations, a local circuit for each paper-shift- | hand, this 12th day of January, 1900, in the 15
ing mechanism, a relay arranged in the line- | presence of the subscribing witnesses.

circuit for controlling the circuit of the pa- FOSTER RITCHIE.
per-shifting mechanism at the receiving-sta- Witnesses: |
tion, and a switch arranged at the sending- | T. J. OSMAN,

W. J. NORWOQOD.

to station for simultaneously breaking the line-
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