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To all whom 4t may concern:

Be it known that I, GEorgr S. TIFraANY, a
citizen of the United States, residing at
summit, county of Union, and State of New

5 Jersey, have invented certain new and usetul
Tmpr: ovements in Telautographs, fully de-
seribed and represented 1in the following
specification and the accompanying dravw-
ings, forming a part ot the same.

This invention relates to improvements In
telautographic systems of the kind  shown
and described in Letters Patent of the United
States granted to me February 26, 1901,
Nos. 668,889, 668,890 and 668,395, that 1s
15 to say, tdautowmphw systems in which the

movements of the receiving pen in unison

with the transmitting tracer are effected by
variations in the strength of the main line
currents sent, such wvariations m current
20 strength being in turn effected by and cor-
responding to the extent and direction of
movement of the transmitting tracer. In
telautographic apparatus of this - kind, as
heretofore generally used commomlallh th
25 magnetic devices for so moving the recerv-
g pen have been actuated directly from
the main line currents, and in mdex that
such devices, and therefore the recelving
pen, might be positively controlled from the
30 transmitting station, and their frictional re-
sistance to movement readily overcome, 1t
has been found necessary, in practice, to use

a very large amount of emﬂrﬂ** on the main

~line ullﬂlllts —sUch an am mmt for example,
35 as would exclude the use of batteries as the

source ol electric energy, particularly when
the main line circuits are of high resistance.

This has presented a very serious difﬁcultv

or obstacle to the general mtroduction of
40 telautographic ‘LpDELI‘&tUS which 1t is the

malin ob]e,{;t of the present 1nvention to over-
come. To that end there is provided by the
present invention telautographic apparatus

“1in which the magnetic pen-mmoving parts of
45 the receilver are not so actuated airectly by

the currents on the main line circuits, as

heretofore, but from a local circuit or ir-
euits, suitably controlled b7y local devices,
such as relays, which are in turn controlled

50 b 7 the maln 11116 currents. The result of this
construction is that the amount of energy
required 1n the main line circuits 1s so ma-
terially reduced that batteries, and even dry

10

batteries, may be used therein as the source

of electric energy, the only work required of

them being the actuation of these local con-

tr olhno devices or relays, which requires

cmnparwt'velﬂ' little energy, while the work
of moving the recerving pen and the mag-
netic devices with which it is connected 1s
effected by the local circult or circuits con-
trolled by the relays, which also require but
little energy in order to perform the work re-

“quired ol them.

As g full understanding of the improve-
ments of the present mventlon can best be
had from a detailed description of an organi-

zation embodying the same, such description

will now be olven in con_nectlon with the ac-
companying “drawi ngs, m which—

Figures 1 1 and 2 are dmgmmmatm views ol
so much of o transmitting mstrument and a
receiving mstrument, respectively, as 1s nec-
essary for an understanding of the improve-
ments constituting the present invention ;the
transmitting tracer and receiving pen Wi Lhe
two instruments being shown out of their
unison positions and in L about their mid- POsI-
tion in their respective fields of writing.
Fig. 3 1s an end view, partly in section and!
]001{1110 toward the 110ht of Fig. 2, illustrat-

ng pmtlculmly the paper Shlitmo mechan-
1sm at the receiving instrument. T 0. 4 1s a
detail, on an elﬂalged scale, of part of the

electrical devices at the receiving mstrument

for controlling the pen lifting magnet. Iig.
5 18 a diagrammatic view ol a portion of a re-

celving instrument, llustrating a modifica-
‘tion 1n the magnetic devices at the receiving

mmstrument for controlling the lateral move-
ments of the receiving pen. IFigs. 6 and 7

are d.mﬂ raminatic views ol a tI'.:LIlbllllLtOi arnd

receiver, lustrating the modifications 1n
sald pen——cmltrollmﬂ magnetic devices; and
Figs. S and 9 are dmnrmnmatlc views ol a
transmitter and receiver illustrating further
modifications m said p_en—conthmO mag-
netic devices.

Before entering upon a detalled descrip-
tion of the mechanism shown in the principal
figures of the drawings, 1t may be well to

state that, although each station of a telauto-
| graphic system 1is ordinarily equipped with »

transmitting mmstrument and a receiving in-
struinent, so that each station may receive

| as well as transmit messages, only two instru-
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ments, namely, a transmitting mstrument
(Fig. 1), and a receiving instrument (Ifig. 2),
are shown m the drawigs for the two sta-
tions which Ifigs. 1 and 2 are intended to rep-
resent, such showing being deemed suflicient
for the purposes of the present application.
Referring particularly to ¥igs. 1 and 2, 1

represents the writing platen of the trans-

mitting instrument, 2 the transmitting

tracer (usually a pencil), and 3 the recora
strip on which 1t traces the messages trans-
mitted (Fig. 1); while 4 represents the re-

ceiving pen and 5 the record strip on which

1t records the messages received (IF1ig. 2).

So far as the transmitter parts referred to are
concerned, they are, generaily considered, of
familiar construction and arrangementsc taat
the following brief description thereot will suf-
fice in the present case. 'The writing platen
is pivotally mounted, so as to have a shght
amount of swinging movement vertically (for
a purpose hereinafter explaned), in suitable
supports 6, 7 between which 1s pivoted a bar

8 to which are rigidly secured arms 9, 10 ex-

tending rearwardly from platen 1. Platen 1
is held vieldingly in its raised position by
means of a retractile spring 11 connected
with bar 8 and the frame of the mstrument,
so that when the transmitting tracer 1s
nressed downwardly upon the platen, by the
operator in writing, said platen will be
slightiy depressed. Thebar 8 hasattached to
it a contact plate 12, which, when the platen
1 is thus depressed by the pressure ol the
tracer 2, and the bar 8 therefore rocked on
its supports 6, 7, will engage a stationary

‘contact 13, which limits the rocking move-

ment of bar & and downward movement of

platen 1, and thus close the circuit through

the primary winding 14 of an mduection coil
15 for a purpose which will be herematter de-
scribed. It will be understood, of course,
that, except when the platen 1 1s 80 depressed
by the tracer 2, contact 12 1s held out of en-
oacement with contact 13 and against a back
stop 16, the circuit just referred to being
therefore open. -

The transmitting tracer 2 1s pivotally
mounted,soasto befree to be moved laterally
by the operatorin all the directions required
in writing, in the converging ends (or one o1
them) of a pair of pen arms 17, 18 which are
in turn pivoted to the outer ends of a paw of
pen arm levers 19, 20, respectively, the inner
ends of which are fixed to a pair of levers 21,
22, respectively. At their junction, levers
19, 21 are mounted, so as to swing or oscillate
freely in a horizontal direction, on a post 23
rising from the base of the instrument, wiile
the levers 20, 22 are similarly mounted on a
post 24. The levers 21, 22, carry, at their
outer or free ends, spring mounted metal

“contact rollers 25, 26, respectively, bearing

against horn-shaped rheostats 27, 28, respec-

|
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| pear, currents, varying in strength m accord-

ance with the position of these contact rollers
hetween the ends of these rheostats, are
shunted [rom an independent circuit, from a
battery 29, into the main line circuits leading
to the receiving instrument. The opening
and closing of the independent circuit just
referred to from battery 29, and the opening

and closing of the two main lines leading to

the receiving instrument, is controlled by a

master switch 30, a detailed description of

which 1s of no moment so far as the present
invention 1s concerned. DBriefly described,
however, this master switch consists of a
block of suitable insulating material secured

' to a shaft 31 and provided with a series of

contact plates 32, 33, 34, 35, 36, 37, coacting
with a series of contact springs 38, 39, 40, 41.
The shaft 31 1s journaled, at 1ts ends, 1n suit-
able supports 42, 43 rising from the base of
the instrument, and is provided at 1ts outer
end with a handle or crank 44 by which 1t
and the master switch 30 may be rocked
back and forth (or in one of these directions,

- in which case a spring will be provided for
‘moving them in the other) for the purpose of

closing or opening the independent circuit
from battery 29 and also the main line cir-
cuitts from the transmitting instrument to
the receiving instrument when it 1s desired to
transmit messages or to shift the paper at the
receiving instrument for the reception of
such messages, as will heremaiter appear.
When the master switch 1s 1n the position
in which 1t is shown 1n Ifig. 1, 7. e., transmit-
ting position, the mndependent circuit just re-
ferred to from battery 29 1s closed and con-
sists of wire 45 from the positive pole of sard
battery, contact spring 3§, contact plate 32
on the master switch, and wive 46, where the
circuit is divided,—one part of the circuit, as
thus divided, consisting of wire 47, left hand
rheostat 27, wire 48, wire 49, contact plate
33 on master switch 30, contact spring 39,
and wire 50 to the negative pole of battery
29 —while the other part of the circuit, as

thus divided, consists of wire 51, right hand

rheostat 28, wire 52, wire 53, wire 49, con-
act plate 33, contact spring 39, and wire 50
to the negative pole of battery 29. It will
be observed that the negative pole of battery
29 18 connected with ground by wires 53, 54.
When the independent circuit {rom bat-
tery 29 is closed by the engagement of con-
tact plates 32, 33 with contact springs 38, 39,
respectively, and the contact rollers 25, 26
are moved back and forth between the ends
of their rheostats 27, 28, respectively, as the
transmitting tracer 2 is moved laterally to or
over the writing platen 1 1n transmitting a
message, currents varying in strength in ac-
cordance with the direction and extent of
movement of the tracer and contact roliers
25, 26, will be shunted, through rheostats 27,
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recelving instrument. As these contact roll-
ers 25, 26 approach the smaller ends of ther
rheostats 27, 28, respectively, the currents
thus shu_nted 111t0 the main line circuits will
increase in strength, while as the contact

-rollers approach the opposite or larger ends

of their rheostats 27, 28, such currents will

decrease in strength

There are two main line circuits between
the transmitting and receiving mstruments—
one (the left line circuit) to which current
is supplied through rheostat 27, and the

other (the rmght 1111@ cireult) to which current

15 supplied thmug‘h rheostat 28. With the

5 master switch 30 i the position m which it

is shown m Hig. 1, the left line circuit con-
sists (Kig. 1) of contact roller 25, lever 21,
wire 55, contact plate 34, on master switeh
30, contact spring 40, wire 58, and (Iig. 2)
wire 58, the windings of a polm 1ized relay 59
(the 1hﬂ0h1011 of which will be hereinafter
explained), wire 60, leading therefrom, one
winding 61 of a 161&}"’ 62 (which has a second
Wmdmg 63 and the functions of which wiil
also be heremafter explained), wire 64 to
eround, and (Ifig. 1) from ground, by wires
54; 53, contact plate 33, contact Spring 39,

'a,nd wire 50, to the neﬂ“atwe pole of uattﬂw

29. In this 1osition of the masta switeh,
also, the 1"i;::l;ht line circuit consists (Fie. 1) of
contact roller 26, lever 22, wire 65, secondaiy
winding 66 of induction coil 15 wire 57,
contact plate 35, on master switch 30, con-
tact spring 41, wire 68, and (If1g. 2) wire 68,
the winding oi 2 relay 69 (tl’le tuncumnb d
which will be hﬂremaibei explained), wire 70,
one winding 71 of a relay 72 (cmrospondinﬁ'
to relay 62 and, like tire 13,,tt{31 having a sec-
ond winding (3), and wire 74 to oround, and
(Fig. 1) from ground, by wires 54, 53, con-
tact plate 33, contact spring 39, and wire 50,
to the negative pole of a battery 29. The
two windings 61, 63 of relay 62, are i the
same direction, but winding 61 has many
turns while winding 63 has comparatively
few turns; and this i1s also true of windmes
71, 73 of relay 72.

From the foregoing 1t will be understood
that, as the trans mlti;mL tracer 2 18 moved
latelally {from 1ts unison position to & posi-
tion m line with the field of writing,
writing platen 1, or 1s moved laterally over
such field 1 tr acm@ the message to be trans-
mitted, thus moving the contact rollers ‘3’0
26, back and forth between the ends of th
rheostats 27 , 28, respectively, currents, vmy
ing 1n strength 1 accordance with the di-
rection and extent of these movs ements, will
be shunted irom battery 29 through theo-
stats 27, 28 mto the left and rignt main hne
circuits just described, the currenis thus
shunted into the left line circult passing, by
wires 58, 60, 64, through the relays 59, 62 at
the left hand side of the reCeIving nstru-

over |

3

main line circuit pass, by wires 68, 70, 74
through the relays 69, 72 at the right hand
side of the rece1ving instrument.

Referring now particularly to Fig. 2, it
will be observed that, as m prior telauto-
oraphic apparatus, the receiving pen 4 1s
mounted I the Celwelginﬂ‘ ends (or one of
nem) of o DAL Of pen arms 75, 76, the other
ends of which 1“1tt(—‘1 ATC Pl mmlh mounted in
the ends of a pair of pen arm levers 77, 78, re-
spectively; these ATINS and levers, with the
magnetic devices and connections which will
now be (‘.esmi'i*e{’, serving to control the fat-
eral movements of the recelving pen 4 so as
to cause it to reproduce the lateral move-
ments of the transmitting tracer. As these
magnetic devices and connecﬁons are alike
for poth sides of the receiving instrument, a
description of one set will be suflicient,—the
salne Ief‘elenee numerals being applied to
corresponding parts in the two sets except,
nowever, that in the set 110t bpemﬁmﬂv re-
ferred to i the following description, such
reference numerals will, for convenience in
describine the opemtmn of the apparatus, be
followed i}*x the reference letter ‘a’. Se
lecting, therefore, the left hand side of the
recelving instrument, 1t will pe opserved that
1t 1s provided with an electro-magnet 79 en
ergized by a local circutt from a mtten 8’)
this cireuit being controlled by relay
which it 2lso aids in energizing, all as hue -
after fully eXp]a,ine-d. Magnet 79 has up-
wardly projecting pole pieces 81, 82, the up-
per portions of which are s*-,lit-a'bf.y spaced
apart to providae between them an arc-shaped

—

oap 33 1in which 1s adapted to move an arc-

shaped armature 84 fixed to or forming pwm
of an arm or carrier 85 secured to a shaft 8
suitably journaled 1n pole pilece S1. I‘he
shaft 80 has also fixed to 1t the lower end of
pen arm lever 77, which 1s preferably pro-
vided with a hub or enlarcement 87 with
which is connected one end of a retractile
spring 88, the other end of which is connected
with the heel iron 89 of magnet 79. The
function of this spring 88 1s to “act in OpPPOSI-
tion to the pull of m..wnet 79 on its armature
S4, and, as the pull of said magnet relaxes, to
withdaraw armature 84 from gap 83 and rock
it, the shaft 86 and lever 77 upwardly and
away from magnet 79, to normal position.
In order that the ’(611@10?1 of the spring 83
may be maintained sul bbél[lthhlly constant
throughout the mo vements of the Arm Ltme
84, 50 as to avold abruptness or *‘jerkiness”
in the movements of the receiving pen 4, the
upper end of said spring is so connected with

- the hub 87 that as the armature 84 moves
mto the gap 83 sa1d pomt of connection will,

N moving upward, gradually pploacn the
‘Felti(‘&] mee of the axis oi shait 86, and
wce versa. A aash pot 90 15 also pmwded
for retarding the mowmunts oi the armature

ment, while those shunted mmto the rignht [ 34 and le‘rez: 77 as 111%0net 79 1s energized and
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deonerﬂ‘med this dash-pot being provlded
with a i}lbt(}h 01, the rod of which 1s connect-
ed with the hub 87 of lever 77 at : y point
(’mulleL-llcd.ll}T onposite, or sub %{wtlall” 30,
to spring 8. --

It W’]H of course, he understood that as
magnet Jf‘ 18 enewueﬂ its armature 84 will
be drawn into the gap 83 between the magnet
pole—-pluces}} and d’mt} as the armature is so
moved, the shait S6 will be rocked, and,
thr ouﬂh] ever 77 and arm 75 move the receiv-
g pen 4 to the right, and also that as mag-
net 79 is deénergized, the recelving pen will
be moved in the oppomte direction by re-
tractile spring 88 ; this being also equally true
of 1ight hand mﬂﬂnet 70 and its retractile
spring S8*. it will also be understood that
the extent of such movements of the receiv-

mg- pen 4 will depend upon the extent to

which the magnet is energized or deéner-
o1zed, and huthelmow that the two mag-
nets 79, 79* will codperate togethier in pro-
ducing lateral movements of the recelving
pen in all the directions and to all the ex-
tents, to and from and within the lim1it of the
field of writing, necessary to reproduce the
movements of the tracer of the transmitting

mstrument.

- The local ciwrewit just reterred to for

energizing left hand magnet 79 consists (in

the p(‘iblthIﬂ i which ihe armature 92 of
polarized relay 59 1s shown) of wire 93,

from the positive pole of local battery bO
winding of magnet 79, wire 94, the ‘iﬁ’lﬂdlnﬂ
63 of 101::1? 62, wire 9a SpPring %j armatitre
97 of 161&}"” 62, wnmgb 98 adjustably
nounted in LlelLtulo carrier 99 ({1, nmtuw
97 bemg connected with said carrier JV the
SPrIng 36 which s suttably nsulated irom
the (,{“1,11181% vire 10(}, stationary contact
101, armature 92 of relay 59, and Wire 102
to the negative pole of ba,ttuy 30; a shunt

103, 104, wnhunwg a resistance 10) being

pl(JV](I(}d In this ctreuis around armature 97
and contact 98 for a pmpe se neremalter ex-
slained. The cirewat for 1e1i>*1:51110 right
%mnd magnet 79 crm&stb of wire 93 wire

106, wi ndmﬂ of magnet 792, wire 942, Wwind-

ing 73 of relay 52, wire 95° , spring 96,
armature 97 adjustable contact 98* on
armature carrvier 9892, wire 100*, wue 107,
stationary contact 101, armature 92 and
wire 102 to the 1100{31311% pr:ﬂ@ m battery 80;

this circuit bemng also provided with a sh_tmt_

around armature 97° .zmd contact 98%, con-

sisting of wires 1037, 104° containing a
resistance 100 The position 1m  which
armature 92 of - pcsla,ufe(l relay 59 is shown

in Fig. 2 1s the position assumed by 1t while
a pos%we current 1s on the left mam line

circult from battery 29 (Ifig. 1) oi tne
transmitting station and as this is tie

polarity of the current on line during a

ws that dur-

transmitting operation it follo
circults, just |

ing such operation the local

il

with t

023,885

described, from battery 80, will be closed,
and nmonetb 79, 79*% thus energized, the
stre: wﬂl of the currents through said mag-
nets being, however, controlled by relays
62, 72 as hereinafter explained. With ar-
mature 92 of relay 59 in this position, also,
relays 62, 72 will be energized by the cui-
rents tlm*m.smﬂ the main line circuits 58,
68, respec mrely the extent to which they
are Jhu energized muymw m accordance
he S‘Lwnotn of these mam lme cur-
rents, which in turn is determined by the
p(mtio 1 of the contact ]()HGlS 5, 26, length-
wise of thewr rheostats 27, 28, 1esp(,{/twe.1y;
as before stated. Tt will be Dbbcwul, s be-
fore indicated, that the local cireuits at the
receiver, from m agnets 79 79% also assist in
energ: mm relays of,, 72 by passing through
the wmhws {m 73, of said 1@1@3}%‘ which
vm(_hngs Are 08 bo e thLtG(]-;, - the same

Ui Ezf.ud whyq

It 1s necessary, of course, that the extent
of movement of mmatures 84 and 84 of
magnets 79, 79*, should correspond to the

75

30

90

"i’".fflllfbj[;l{}llb 1N Lil(" main lime currents mn order |

that the receiving pen 4 Inay he made to re-
]hOf]UG », in extent and direction, the move-
ments Lmtem]}y of the tmnsnuttmw tracer,
and this result is attained in the pr esent case
by connections between the magnets 79, 79°
and their tOllG&])L}ndlllﬂ relays 62, 72 which
will now be described.

Continuing the description with reference
particularly to the left hand side of the re-
ceiving instrument, it will be observed that
the 10(..11 civcuit from b nLu} 80, for magnet
79, 18 controlled, not onlv by armature 9,.2, of

relay 59, and contact stop 101, but b Y Spring-
nmuntul armature 97 and contact stop 98
on armature carrier f)() which are interposed,
1 sald local circutt, hetween said armature
92 and | J{:Ltl@i}r 50. This armature carrier
is pivoted at 108 and 1s mmmbl@ bodily . to
and from relay 62, carrying Wim it the arma-

ture 97, w hile the latter is also, hecs USE of 1ts

connection therewith thy 011(1]1 spring 96,
movable wlatwely to the carrier, and, there-
iom to and from contact stop 98; and it 18,
by reason of these bedily and relative 1 ove-
ments of the armature carrier 99 and the
armature 97, that the receiving pen 4 Is

caused to 1q*1miuc the movements of the
0} amnutun o fracer,
made clear. The movements of the arma-
ture 97 relatively to 1ts carrter 99 and con-
tact stop 98 are effected, in one direction, by
armature spring 96, aJnd 1. the other, by ‘the
energlzation of relay b‘? while the bodlly
movements of the ail?&tulb carrier 99, and
vith it the armature 97, are efiected, 1n one

“direction, by the energization ol m:;wnet 79

and, 1n the other, by retractile spring 88 as
the magnet 79 1s dwnewmgd For the pur-
pose of eflecting these 11101%111@11‘!3& of the

as will presently be
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armature carrier 99, said carrier has pivot-
ally connected with it the upper end of a
rack bar 109, the lower end of which neshes

with a pmmn 110 fast on shatt 86, (said rack .

bar being maintained in nﬂ*agement with
sald pinion by a roller 111 mounted on an
arm 112 secured to pole piece 82) so th‘Lt

when armature 84 1s drawn into gap 83,

magnet 79 1s energized, and shaft 86 thus
rocl;ed upwardly, rack bar 109 and armature
carrier 99 will be pulled downwardly and

“armature 97 thus brought closer to the core

of relay 62; the reluctance of the magnetic
circuit thereof being thus decreased, while, as
magnet 79 1s deénergized, spring 88 will,
through hub 87, rock the shait 86 in the op-
pemte duectlon and move rack bar 109 and
armature carrier 99 upwardly, the reluctance
of the magnetic circuit of 1‘61&}7 62 belng thus
The extent to which arm&tme
carrier 99 is thus moved, 1n either direction,
will depend upon the stength of the current
passing through magnet 79, from time to
time, and this is controlled by the strength of
the currents_sent over the main lines from
time to time In the operation of the trans-
mitting instrument, as will now be made

clear.
It will be understood that with ma,st

switch 30 in the position shown mn Kig, 1,
with its contact plates 32, 33, 34, 35 in en-
cagement with contact &Jprm S 38 39 40, 41,
respectively, positive currents will traverse

| the two main lines 58; 68, leading to the re-

celving instrument, as before e\plmned
that the current tmvegsmﬂ the left line 58
will bias the armature 92 of polarized relay
59 against contact stop 101 and thus close

‘the local cireuits referred to from positive

pole of battery 80 through both of the mag-
nets 79, 79%; and that the relays 62, 72, W1h
Le enelglzad by these main line & mhntb}
more or less according to the strength of the
currents, and also, to some extent, by the
currents passing thmugﬂ their wu‘ldmns 63,
73, respectively, from local battery S0.

The operation of tl"us part of the appar atus
15 as follows: 1 they
are shown 1 I‘r& g, a,nd 2, mbmctwel the
transmitting tracer and 1ecewn’w pen have
been moved from unison to about “the middle
of their respective writing fields. - In this po-
sition of the tracer, the currents trave TSI
both main lines arve of about equal stmnﬂ*th
and, as the contact rollers 25, 26 are about
mldwaw of the length of their respective
rheostats 27, 28, that traversing each line is
about the mean stlength of current travers-
ing that line m a transmitting operation.
Assuming that the transmiiting tracer 2 is
held motionless for a time by the operator,
the receiving pen will, for the same time, re-
tain the position i which 1t 1s shown 1 Kig. 2
for the reason, hereinaiter more fully ex-

3

' tained, by relays 62, 72, 1 a state of vibra-

tion with relation to their contact stops 98,
982, and a pulsating current is caused to pass
through magnets 7 g, 792 from local battery
30 of such strength as to establish and main-
tain the magnets 79, 792 and their respec-
tive springs 88, 88%, in equilibrium, 1n their
ertects on armatures 84, 842 respectively, so
that sald armatures, and, theretfore, the re-
celving pen, will retain the positions imn which
they wwn. On a change 1 the

70

are ' sl
strength of the current on hine, this condition
of the armatures 97, 97* and magnets 79, 79#
will, of course, be changed so as to move the
recelving pen in the same direction and to the
same extent as the transmitting tracer Is
moved i making such change,—1t being un-
derstood, of course, that the contact roliers
25, 26, and their rheostats 27, 28, are so ai-
ranged relatively to each other that changes
in the strength of the two line currents are so

80

85

‘related to each other as to coact together to

secure, through relays 62,72, respectively, the
DI’ (mex movements of the recelving pen.

Tet us now assume ti ansmlttmg tracer 2
to be moved directly downward toward the
lower edge of its writing platen,—contact
roller 25 being thus moved toward the large
end of its rheostat 27 and thereby decreasing
the current strength on lelt Iine 58, while con- 95
tact roller 26 is moved toward the small end
of 1ts rheostat 28, thus correspondingly in-
creasing the current strength on right line
68. As the current strength is thus de-
creased on left line 58, the strength of the 100
current implessed thereby on the magnet
circuit of left hand relay 62 1s cor1esp011d~
ingly decreased; this condition being, of
course, reversed in right hand lelay 72.
TWhen the strengtin of the current impressed 105
on the nl&ﬂnetlc circult -of relay 62 18 thus
weakened, said relay will relax its pull on
armature 97 and permit spring 96 to move
sald armature mto better electrical contact

90

with contact stop 98 on carrier 99 and thus 110

close the local circuit from oattely R0
through maenet 79. Magnet 79, thus
btienﬂthened will draw its armature 84
farther into oap 83 against the pull of spring
88, and, through rock shait 86, move receiv- 115

INg pen 4 (.lownwal dly, maﬂnet 79% codperat-

g with 1t in domg so, as “will be appment
As m agnet 79 thus draws armature 84 -
wardly, however, 1t will, through shaft 86,
pinion 110 and rack bar 109, move armature
carrier 99, and with 1t armature 97, down-
wardly toward relay 62, thus decre asmfr the
reluctance of the magnetlc circuit of said re-
lay, until armature 97 has been moved so
close to the core of the relay that it wiil be 125
drawn away from 1ts contact stop 98. The
local circuit {rom battery 80, through mag-
net 79, will thus be opened at these points
(97, 98).and the current therein shunted

120

plained, that the armatures 97, 97 ave main- | through resistance 1056 and weakened, said 130
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resistance also serving to prevent sparking at
these points. When this occurs, magnet 79
and relay 62 (the winding 63 of the latter be-
ing in this local circuit) will be weakened,
and said relay will release 1ts armature 97
and permit it to move into contact with con-

tact stop 98, thus again closing this local cir-

cuit and increasing the pull of relay 62 on
sald armature, when the local cireuit will
again be opened, and so on. A vibrating
condition 1s thus established between arma-
ture 97 and its contact stop 98 and a pulsat-
ing current caused to flow through the local
circuit of proper strength to maintam the
magnet 79 and its spring 88 in equilibrium,
in their effects on armature 84, so that, untii
the next movement of the transmitting
tracer, the receiving pen will be retamed m

the position to which 1t has thus been moved,
which, of course, corresponds to the position

to which the transmitting tracer has been
moved by the operator. .
If the next movement of the tracer be such

as to move contact roller 25 farther toward

the large end of rheostat 27, thus further de-
creasing the current strength on left lime 58,
the operation just described will be repeated,
armature 84 moving still farther into gap 83
and correspondingly moving the receiving
pen, and armature carrier 99 with its arma-
ture 97 being moved still farther downward,
s0 as to decrease the reluctance of the mag-
netic circult of the relay 62. In other words,

on cach change in current strength, the re-

luctance of the magnetic circuit of the relay
and the magneto-motive forces impressed
thereon as the main line current varies In
strength are automatically adjusted rela-
tively to each other, its reluctance being de-
creased, by downward movement of the ar-
mature 97 by carrier 99, as 1ts magneto-mo-
tive force is decreased, and being mcreased,
by upward movement of the armature, as its
magneto-motive force 1s Increased. |

- Assuming now that the strength of current
on left line 58 is increased, by the movement
of contact roller 25 toward the small end of
its rheostat 27, the current impressed on the
magnetic circuit of relay 62 and the pull of
said relay on armature 97 will be increased,
with the result that said armature will be
witidrawn from contact with contact stop

98, thus opening at these pomts (97, 98) the

local circuit from battery 80 and weakening
magnet 79, and, therefore, disturbing the
equilibrium between said magnet and 1its
spring 88, in their effects upon armature 84.
sSpring 88 will then withdraw armature 84

from gap 83 and rotate shaft 86 1 a counter-

clockwise direction, and, through pinion 110
and rack bar 109, move armature carrier 99,
with 1ts armature 97, upward, thus mcreas-

ing the reluctance of relay 62, until the pull

E ]

of the relay 62 on said armature relaxes sulli-
ciently to permit 1t to move mto better elec-

ment of the contract roller 25

023,385

trical contact with its contact stop 98, whert
the vibrating condition heretofore referred to
will be reéstablished between armature 97
and contact stop 98 and a pulsatory current
of proper strength will be caused to flow
through magnet 79 to reéstablish equilibrium
between said magnet and 1ts spring 88, In
their effect on armature 84. Itwill, of course,
be understood that the extent to which arma-
ture 84 is thus withdrawn, and, therefore, the
extent of movement of the receiving pen,
will depend upon the extent to which the left
main hne current is increased by the move-
25 toward the
small end of its rheostat 27.
Although in this desecription of operation
and function, reference has been made par-
ticularly to the devices on the left hand side
of the recelving mstrument, and to the left
main line circuit, such description is equally
applicable, as far as 1t goes, to the devices on
the right hand side of the receiver and to the
richt main line circuit. ,
It will also be understood that although 1
have referred to the movements of the arma-
tures 84, 842 as ceasing at the end of an in-
crease or decrease 1n the strength of the
main line currents, 1 did so mainly for con-
venience of description. In practical opera-
tion, the tracer is moved as m other telauto-
oraphic apparatus; the current increases
and decreases gradually as the tracer 1s
moved laterally, and the strength of the re-
lays 62, 72 is increased and decreased in like
manner; while the magnets 79, 79*, through
the local circuits from the battery 80, re-
spond smoothly to such varations m the

main line current strength and, through their

armatures 84, 84* and the armature carriers
99, 99, eradually adjust the armatures 97,
972 relatively to their relays 62, 72, so that
the reluctance of the magnetic cireuits there-
of will be adjusted to the magneto-motive
forces produced therein by the variations m
the strength of the mam line circuits.
Although the strength of the main line cir-
cuits, and, consequently, the magneto-mo-
tive forces impressed upon the magnetic cir-
cuits of the 1'eizys 62, 72, will vary consider-
ably, yet the magnetic flux in the relays will
not vary to a great extent for the reason that
a slight increase m the magnetic flux, causing
an increase in the pull of the relays upon
their armatures 97, 97?2, respectively, will,
through the action of the magnets 79, 792,
respectively, upon the armature carriers 99,
094 respectively, cause the armatures 97,
072 of the relays to move farther away from
the cores of the relays and thus merease the
reluctance of their magnetic circuits. .
short, the reluctance of the magnetic cireults
of the relays 62, 72 1s so adjusted automatic-
ally to the magneto-motive forces impressed
upon sald circuits, that the magnetic flux mn
the relays will remain practically constant,
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as a result of which magnetic hysteresis is
practically overcome, and the action of the

relay magnets upon their armatures will bear

a pmctlcally constant relation to the strength
of the main line current.

1t 1s evident that since the main line cur-
rents are used merely for the purpose of con-
trolling the action of local circuits at the ve-
ceiver for moving the receiving pen, and that
the energy expended in these local circuits is
not dependent upon the strength of the main
line currents, the difliculty of overcoming the
friction of the moving parts in the recerving
mstrument, existing :111 telautographs of the
type to which the preﬂent invention relates
1s munimized by the mprovements of m
present mvention.

Although I prefer the construction and
arrang ement of the electrical devices as thus
far desc: 1ed, modifications or changes may
he made therein without departing from the
spirtt of the Invention, some of which are
llustrated in ¥igs. 5 to 9 cand will be herein-
atter described.

Thus far the description of the recerving
pen 4 and parts connected therewiti has
been confined to the lateral movements of
the receiving pen to and from and over the
face of its record strip 5. Other movements
or the receiving pen are, however, necessary
namely, first to withdraw 1t from the mk bot-
tle (not shown) at its unison point, then,
after 1t has been moved laLemlh to 2 POsI-
tlon over the surface of the record strip 5, to
move 1t to and from the suitace of said record
strip (to control the making of the record
thereon) as the transmitting {racer 1s ralse

- from normal position and moved to and h om

ot
LI

6O

65

well unc

Carms 115,

1ts writing p]aten 1; and to also move it
acain mto the ink i bottle during the wiiting
operation, for a fresh supply of ink, or after
the writing operation 1s concluded,—and all
of these movements must, of course, be con-

trolled from the transmitting instrument.

The devices provided ior prodvcinﬂ‘ these to
and fro movements of the receiving pen will
now be described, the description given,
however, being brmt as the devices prov rided
for theae purposes constitute no part of the
present mnvention, and are, furthermore, now
erstood by tLan skilled 1n the art.

Refern 2, 1t will be observed that

g to kig.
the recelving mstlument 15 provided with
what is known as a pen hitmmg magnet 113,
the armature 114 of which is p Woualh cOn-

nected by arms 115 with the bracket 116 on

which the magnet 113 is supported, such piv-
otal connection bemg provided by a rod 117
passing through said bracket and through
suitable openings 1n the lower end of the
A gpring 118 connected at one
end with a collar 119 fixed to the rod 117 and
engaging at 1ts other end one of the arms

115, normally tends to hold the armature 114
away from magnet 113.

At their upper

RN k| e e S S C B 4 FT

s

ends, the arms 115 are suitably secured to a
pen rest 120, so that, as the armature 114 is
attracted by magnet 113, or moved inwardly
by spring 118, the arms ]101 moving with 1t,
will move the pen rest 120 outwar dly or In-
wardly and thus move the receiving pen 4
away from or permit 1t to rest agamnst the
surtace of record strip 5, as the case may i
The energization of magnet 113 1s effected ! L;}
battery 80 when armature 92 1s hiased
acainst stop 101, said magnet being connect-
ed with said x}&ttm " by a circult consisting of
wire 93 from pomtwe pole of the T\‘Ltteg;
wire 121, windings of magnet 113, wire 122, a
clreult closmg device 123 hereinafter de-
scribed, wire 124, wire 107, contact stop 101,
armature 92, a,nd wire 10‘7' to the negative
pole of battery 80. 'T'ne circuit clogmﬂ de-
vice 123 (see Hig. 4) consists of a me otal rod
125 (profel ably platimnum) having openingss
m 1ts ends 1n wlnoh loosely fit the terminals
1222 1242 of wires 122, 124, Letwaen which
terminals and rod a f-:hﬂht amount of play is
thus provided. The rod 125 and terminals
122% 1242 are contamed m a hermetically
closed tube 126, which 1s secured by a
socket 127 (see If1g. 2) to the center of a thin
iron plate or c"_iaphmgm 128 qe(‘uwd to the
frame 129 of the relay 69 and in such prox-
imity to the core thereof that when said relay
is energized by the current traversing right
main line 68, 1t will pull the diaphragm 128
downwar d]y shightly and when deenﬂwme(l
will release it, the tube 126 of course moving
with the dlaphlaﬂm So long as the right
main line current 1s iree from metlonb the
terminals 1222, 1242 will make good elec-
trical contact with rod 125 with the result
that the branch cireuit from battery 80
through magnet 113 will be fully closed and
said magn et therefore energized so as to at-
tract its armature 114 and through arms 115
and pen rest 120, move and hold the recerv-
ng pen 4 away {rom the record strip .
Should ﬂbmumns oceur, however, m the
r1ight mam line, dmphmom 128 will be vi-
brated and rod 125 disturbed repeatedly
from 1ts Umltlon of rest agamst terminals
1227, 124*, with the result that this local
circult will be repeatedly mterrupted and
pen lifting magnet 113 therefore be practi-
caily de enewized so that 1t will release its
armature 114 which, with arms 115 and p:’m
rest 120, 1s then retarded by spring 118, th
receiving pen bemg tnus pernutted to le:;t
against the surface “of the record strip 5.
The condition of rod 125 and terminals
122% and 1242 with reference to contact
with each other, is controlied from the trans-
mittig mstrument so that when the trans-
mitting tracer 1s away from the writing
platen 1 or 18 not depressing 1it, the branci
circuit, just described, through pen lifting
magnet 113, will be closed and said magnet
energized so that its armature 114, through
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the connections described,
celving pen away from :'Ls record strip 5;
while, “when the transmitti ing tracer 1s low-
ered and depresses writing plwtw 1, vibra-
tions will be 111tmdm,ul into malin line cir-
cmt 63, the effect of which, acting through
relay (Jf) will be to 111te11upu this branch Cl1-
cult and practically deénergize

nen lifting
nagnet 113 so that 1t will ]}Glll'llt IeCeIvVING
pen 4 L{J rest against record strip 5. The
means shown for this purpose in thu nresent
case are in substance the sanie as those 1llus-
trated and fully described in my application
Sertal Number 269,413, fied E(,bmmj,r 5,
19086, so that they need not be here described
at great length. _
Referring now to Iig. 1,1t will becbserved
that the transmitting instrument 1s provided
with an interrupter magnet 130 n neluded in
a local circult cons 18ng; i the position
shown, of master switch 30, of wire 45 from

positive pole of battery ”‘-’}j contact spring

38, contact plate 32, wire 46, wire )'1, WiTe
131 Wmdmg of magnet 130, wire 152, arma-
ture 133 of said mmnet contact L P 134,

wire 135, primary w mdmu 14 of induction
coil 15, wire 136, (;Oiltw{’t plue 12 on rod 8

contact stop 1o 1"”16 53, contact plate 33 0n
master switch aO mnmct spring 39 and
wire 50 to the *10&@1}1% pole ol Lat‘te r 29,
L:X{'{‘pb when the platen 1 is depressed by the
ransmitting tracer m writing, the contact
plate 12 and contact stop 13 are out of con-
tact with each other so that the main hne
currents to thereceiverare steady andthat on
the right line will energize relay 69 .so that 1t
will dr AW dmphl ouail 728 downware Iy and
hold 1t 1n that position without disturbing
the rod 125 and termmals 122% 124* in
position of rest with relation to eac h other.
Pen lifting magnet 113 will, theref 01‘6} be
'Uily enﬂroyﬁd by the (,uumt from pattery
S0 and, ‘tnelefom through 1ts armature 114
and parts moved theleny move and hold the
recelving pen away from its record strip 5.
Whenever, however, m the operation of
Lmnsmlttmﬂ* the Wlltmﬂ platen 1 1s de-
pressed by the lowering of the transmit ting
tracer and the pressure “thereof upon 1it, con-
tact plate 12 will engage contact stop 13 and
thus close this local circuit through mter-
rupter magnet 130. As the cireuit is thus

closed 5111(;-110 h the Jaste‘, said magnet will

attract its armature 133 and withdraw it
from contact with collm 't stop 134, thus
breaking the circuit at these points, when
magnet 150 will release its armature and per-

mit it to again contact with contact stop 134,

thus agan closmf‘ 1t, and so on; the local cir-
cuit bemg thus u,pemedly intet Tupted while
the writing platen remains depressed. These
mmterruptions produce, thr ouﬂh the mduc-
tion coil 15, vibr ations in the lli‘ilt main lne

circuit, the result of such vibrations in the

right main line being that the diaphragm 128

11011

will Tiold the ve- | of velay 69 is

,l
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kept in a state of vibration by
said relay, so that the rod 125 and terminals
1227 124* are disturbed from their position
of rest with relation to cach other and thus
interrupt the current traversing pen hifting
j'nagi‘l-t 113 from battery 80, said m wugt
being, therefore, practically uwnemmud “and

perm mmﬂ rec ewms;:,__ pen 4 to rest agamst 1ts

record ‘ntllp 5.

A condenser 137, shunted bj‘* wire 138
around the wmdzm 71 of relay 72, provides
a path tor the w!)mtmn currents in right
main line 68, thereby (111111111311111-'} the ehect
on such vibratory currents, of the self induc-
tion of said relay.

The paper shifting mechanism at the re-

elving mstrument, Lcm ether with the means
at the transmitter for controlimg such shilt-
ing mechanism at the receiver, x Will now be
described.

The paper shifting mechanism at the trans-
mitter (‘OllSlE:J[b; as shown and described in my
prior application heretofore referved to, ol a
pair of suitably mounted drawing volls 139,
140 vieldingly engaging each uthm and be-
tween which the paper strip 3 passes (see
Fig. 1) on its way from the writing platen 1.
Lower roll 140 has at one end a ratehet wheel
141 yieldingly engaged by one end of a pawl
142 pwotul ot its other end in an arm 143
projecting radially from the shaft 31 of
master switeh 30, so that on rocking shalt
31 in the direction of Uw arrow, K1g. 1 pawl
142, will rotate volls 139, 140 a distance
equal to one tooth of the ratchet and thus
feed paper strip 3 forward a shight distance.
It will be obvious that by 1{)@1{1110 shait 31
back and forth repeatedly any qmmity of
Stli“;} 3 may be drawn over writing platen 1.

he paper shifting mechanism at the re-
celving Instruinent Cconsists of a reel 144
]omnmed in standards 145, 146, and on
which the leading end of vecord S‘tllp 5 18

wound; a spring barrel 147 provided with a
oear 148 meshing with a pinion 149 on the

shaft of reel 144, the tendency of said barrel
being to rotate said reel to wind the strip 5

thereon; and a retarding dm*me 1101111&11}?
resls tmﬂ such movement of the Stllp COn-
sisting of a pair of rollers 150, 151 between
which said strip passes on its way from the
writing field of the receiving pen 4 to the
wind-up reel 144. ‘ihe voller 150 is jour-

naled 1 standards 152, 153, while the roller

151 1s jouwrnaied m the ends of arms 154 pLv-

otally mounted m said standards, a spring

OT 5})1111% 155, connected with said stand-
ards and arms, or one of each, serving to hold
the roller 151 vieldingly eugaoed with roller
150, with the papel.atilp 5 between them.
The barrel 147 turns on a shaft 156 jour-
naled m standard 146 and provided with a
handle 157 by which 1t may be rotated, and
sald barrel contains a coiled spring 158 the
outer end whereof is connected with the bal--
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‘rel, its inner end being connected with shaft

156. This spring is wound up by turning

handle 157 and shaft 156 in a counter-clock-

wise direction, retrograde movement of the
handle and shaft when the spring 1s so
wound being prevented by a spring pressed
pin 159 inserted in a hole in standard 146
and adapted to engage a shoulder 160 on the
hub of the handle. When spring 158 is thus
wound up its tendency is to turn in the di-
rection of the arrow, Fig. 3, and rotate reel
144, but this Uendenm is resisted by the re-
tardmn rolls 150, 151, which in turn are nor-
mally Teld egamet 1013&‘{1011 by means which
will now be desecribed.

Referring to Fig. 3 it will be observed that
the shaft 161 of roll 150 has fixed to its left
hand end a disk 162 the outer face of which
is provided with two concentric rows of pins
163, 164, which are designed to be alter-
nately en_gegcd by =2 tail piece 165 with
which the armature 92 of pclljarizcd relay 59
1s provided, rotation of rolis 150, 151} and
thereupon movement onward of strlp , be-
ing prevented while said tail piece 1s ec en-
gaged with any of said pins.

The tail piece 165 1s disengaged from a
pin 163 or 164, as the case may be in the fol-
lowing manner. As the parts are shown in
Fig. 2 a positive current is on line from the
tlansmlttmg instrument, and armature le-
ver 92 is biased against contact stop 101, its
tail piece 165 be1110 therefore in engag ement
with a pin 163, in the outer row on disk 162.
When the perts are in this position the rec-
ord strip 5 may be shifted by rocking mas-
ter switch 30 forward from the pceltlon in
which it is shown in Fig. 1, as before de-
scribed in shifting the paper at the trans-
mitting istrument and when 1t 1s so rocked

* contact plates 32, 33 will pass out of contact

45

with contact springs 38, 39, which will then
contact with contact pletes 36, 37, respec-
tively, on master switch 30. As Wlll be ob-
served, however, contact plate 32 is elec-
trically conmected with contact plate 37,

~ while contact plate 33 is electrically connect-

50

55

60
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ed with contact plate 36, so that when the
master switch 30 is thus rocked the polarity
of the current from battery 29, in the trans-
mitter eircuits and 1n the main line circuits,
will be reversed. Armature 92 of polarized
relay 59 will therefore be moved away from
stop 101 and its tail piece 165 swung in-
wardly out of engagement with the pin 163
in the outer row on disk 162 and into posi-
tion for engagement with the following pin
164 in the inner row, the pins in the two
rows being staggered as shown. Barrel 147

will then rotate reel 144 and wind strip 5

thereon until movement of the latter is ar-
rested by engagement of tail pieces 165 with
the next following pin 164 in the inner row.
Master switch 30 being then rocked rear-
wardly to the position shown in Iig. 1, the

versed

struetion and arrangement of the

O

polarity of the current on line is again re-

the position in which it is shown in Fig. 2
and tail piece 165 passing out of engage-
ment with the inner pin 164 and into posi-
tion for engagement with the next following
pin 163 in the outer row, thus pelmlttmg
further movement of etrip 5. 'This paper
mechanism at the receiver is claimed in an
application liled by me May 16, 1907, Serial
No. 374,038,

With the paper shifting mechamsm of the
transmitter and receiver plcpellv acdjusted

“with relation to each other 1t will be obvious

that each time the paper is shifted at the
transmitter the paper at the receiver will be
correspondingly shifted a certain amount,
and further, that by rocking the master
switeh 30 back and fcrth,, the paper at the
transmitter may be shifted to any extent
cdesired by the transmitter operator.

The modifications of the magnetic pen-
controlling devices 1llustrated in 1410*8 to 9
will now be described.

In Fig. 5, illustrating one of these modifi-
cations, only so much of the left hand side
of a receiving instrument is illustrated as is
necessary fcr an understanding of the con-
parts of
the construction 1nte11ded to be illustrated
therein, 1t being understood, of course, that
the par ts there shown are duphmtca on the
right hand side of the receiving instrument.
In this case the relay consists of a perma-
nent magnet 166 having a vertically mov-
able coil 167 mcluded 1n the left main line
circultt 58 from the transmitter by wire 60
from polarized relay 59 and wire 64 to
ground, said coil carrying a pivoted contact
plate 168 the forward end of which is acapt-
ed to play between a backstop 169 and a
contact stop 170, and when in contact with
the latter to close a branch cir cuit, herein-
after described, from the local ba,ttery 80 of
the recelving instrument, which battery is
common to the magnetic pen-—ccntl olling de-
vices on both 31des of the receiver, as ndi-
cated by the wires 171, 172, thrcu'Dh which
(and other wiring not shcwn) the meﬁnctlc
pen-controlling devices at the right “hand
side of the receiver are connected with the
battery 80. 'The receiving pen, in this con-
struction, is designed to be mounted in the
converging ends of & 2 pair of pen arms 173,
(only one “of which is shown) each hevmﬂ
connected with 1t the opposite ends of a cord
which has a turn about a drum 174 which, as
it 1s rotated by the magnetic pen-contr 01]1110*
devices at the receiver, in one direction or
the other, moves the pen-arm 173 upw ardly
or dcwnweldly} as the case may be. The
magnetic pen-controlline devices in the
present case for so rcteting the drum 174
consist of a pair of solenoids 175, 176 having

vertically movable armatures connected by

to posmve armature 92 reassummg
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a cord 177 passing over pulleys 178, and
having a turn about pulley 179 fixed to the
side of drum 174 or to the shaft carrying it.
The pulley 179 has also connected with 1t a
cord 180 which in turn is connected with a
spring 181 having its lower end connected

“with contact phte 168. Both of these so-
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Jenoids 175, 176 are included in a local cir-
cuit fro ba,ttery 80 consisting of wires 182,
183, from the positive pole of sald battery £0
the solenoid 176, wire 184, from the latter to
solenoid 175, and wire 185 therefrom to con-
tact stop 101, armature 92 of relay 59, and
wire 186 to the negative pole of said battery.
The winding of solenoid 175 is of fewer turns
than the winding of solenoid 176, so that

when the two windings are in series, as 1n

the position 1n which relay contact 168 18
shown, the solenoid 176 will be of greater
stlenfrth than solenmd 175 and thus rotate
the pen drum 174 in a clockwise direction,
thereby moving the pen arm 173 down-
wardly. When contact 168 engages Ccon-
tact stop 170, however, a shunt cir cu1t COn-

sisting” of wire 187, contact plate 168, con-

tact stop 170, and wire 188, 18 formed around
solenold 176, so that solenoid 175 will then
become the stronger of the two and draw 1ts
armature or pluno er downwardly and thus
rotate the pen drum in a counter-clockwise

direction.

The operation of this apparatus 1s as fol-
lows:—The parts as shown in Iig. 5 are in
normeal position with toth of the solenoids
175, 176 in circuit with battery 80. Current
shunted into the main hne circuit 58 from
the transmitter and passing through coil
167, has a tendency to cause that coil to
move downwardly in i1ts magnetic field, and
thus carry contact plate 168 toward contact

- stop 170 against the pull of spring 181, and,

- 45

5 )

it the culrent be strong enough, 1t will cause
said contact plate t0 engage contact stop
170 and thus close the shunt circuit around
solenoid
170, and wire 188. When this occurs, the
current flowing through solenoid 176 Wlll be
diminished and that ﬂomno through solen-
oid 175 increased 1n streﬂgt‘l Solenoid 175
then becomes the stronger of the two, with

~the result that 1ts armature or plunger will
- move farther into the coil, rotating drum 179

RH

60

in a counter-clockwise dir ection, WlIlChll’J up

cord 180 and iner easmo' the tension of Spring
181 until it is sufficient to overcome the
effect of the line current upon coil 167, when
it will move coil 167 upward and Sepamte
contact 170 and plate 168 thus causing an
increase 1n the streno th of the current Aow-

ing through Solenold 176 by opening the |

shunt a,round this solenoid, thus making
solenoid 176 the stronger 01 the two, zmd
throuﬁ‘h its action, causing the drum 1f9 to

rotate m a cloclese dlI‘eLtIOH and weaken- |

-lme current after leaving coil 167 will:

176, consisting of wire 187, contact

- 923,385

1ing spring 181 until coil 167 is drawn farther

into the field of magnet 166 by the line cur-
rent, and contact 170 and plate 168 contact;
and so on.

65

Tt is evident from the above description

‘that the device in its attempt to maintain a

balance between the upward tension of spring
181 and the downward pull of the coil 167
will cause the drum 179 to oscillate and give
the pen arm 173 a reciprocating motion. T
overcome this objectionable tem‘me the con-
tact plate 168 is caused to vibrate when it is
first brought into contact with contact stop
170, as will now be described. The positive
low to

earth through a resistance coil 189 w. hieh 1s
introduced 1 the local circuits of solenoids
175, 176 and battery 80. This coil 189
serves to introduce a variable countel elec-
tro-motive force in the earth circuit of line,
in the following manner: With solenoids 175,
176 normally in ecircuit, the current fiowing
through coil 189 will be at its MINIMUImM, Con-
sequeutlv the difference of potential at the
terminals of coil 189 will be at 1ts minimum
as far as the local circuits are concerned.
When, however, plate 168 contacts with con-
tact stop 170, shunting out solenoid 176, the
strength of the local current, and, conse-
quenﬂy, the difference of poten tial at the
terminals of coil 189, will increase and oppose
the line current in coil 167, thus weakening
the current flowing thr Guﬂh coil 189 and al-
lowing spring 180 to move plate 168 out of
contact with contact stop 1790, thus opening
the shunt circuit around solenoid 176, and
causing a decrease in the drop of Volt__&ge
around coil 189, thus allowing the line cur-
rent to increase in strength, moving coil 167
downward until plate 168 and contact stop
170 contact, when the shunt ecircuit around
solenoid 176 will be closed, the main line cur-
rent weakened, ete. A Vibmting condition
will thus be established at contacts 168, 170,

and the preponderance of power being alter-

nately given to solenoids 175, 176, the con-
ditions adjusting themselves to a state of
equilibrium -and the pen arm 173 brought
substantially to a state of rest. |

An increase 1n the strength of the line cur-
rent flowing through coil 167 will first cause
an increase in the downward pull of coil 167
thus bringing plate 168 into more per nmnont
contact with contact stop 170 and increasing
the mean strength of the currents ﬂowuw
through solenoid: 175, and decreasing the
mean strength of the currents ﬂowmo
through solenoid 176. The action of solen-
oid 175 in moving drum 179 and pen arm
173, and increasing the tensicn of spring 181,
will cause plate 168 to contact less pelm%
nently with contact stop 170 and ethb—
rium will again be established.

The plunﬂers of solenolds 175, 176 m&y be
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;Lda.pted t0 be used as dash-pots to moderate | relay on armature 197 will be re

the movement of parts to prevent too violent
an action. |

- In the modification illustrated in Fies. 6
and 7, one side (the left) of a transmitting
instrument (Fig. 6) and the corresponding
side of a receiving instrument (Kig. 7) are
shown. The source of energy for the main
line circuit from the transmitting instrument
consists of a battery 29, the neg ative pole of

which is connected Wlth G'r()und and the pocau—

“tive pole of which is connected by a wire 45°

with a variable resistance rheostat 27%, as
distinguished from the variable potential
rheostat 27 of IFig. 1. The transmitting
tracer of this instru ment 1s mounted 1n pen
arms and pen levers as in Fig 1, the lever 21
shown being provided with a contact roller
25 engaoing rheostat 277,
from battery 29 passing, by tnis contact
roller 25 and lever 21, into left main line cir-
cuit 58 leading to the receiving instrument.

It will be understood that as contact roller 25
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“position i wihich they are shown

moves to the right, the strength of current on
main line 58 is increased, and as 1t moves to
the left is decreased. Ior convenience of
illustration and description, no master
switch 1s shown 1 Fig, 6.  IFor the same rea-
son many of the receiver parts illustrated n
[Fig. 1 are omitted in Hig. 7.

The left main
consists of wire 58, pen arm 77, contact roller
190, rheostat 191, wire 192, one winding 61
of a relay 62, and wire 193 to oround. Mag-
net 79 of this construction is energized from
local battery 8G by a circuit consisting of
wire 194 from the positive pole of said bat-
tery, the winding of said magnet 79, wire
195, the winding 63 of relayv 62, wire 196, the
armature 197 of said relay, contact stop 198,

and wires 199, 200 to the negative pole of

battery 80. A shunt circuit is also provided
around armature 197 and contact stop 198
consisting of wires 201, a resistance 202 and
wires 203 and 200.

The operation of this receiver apparatus 1s
as follows: Assumlpg; the parts to be m the

p-ar

in g, 7,

~and current to be on main line 58, and as—

50
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suming the transmitting tracer to be at rest
for a time, armature 197 will pe mn a state of

vibration with relation to contact stop 198,
so that a pulsating current from battery 30
1s passing through magnet 79 which hhas the
eifect, as more fully described mn connection
with Fi 1g. 2, of establishing and maintaining,
for that tlme, an emuhbmum between said
magnet 79 and 1ts spring 88 1n theiwr eilects
upon the armature 84, so that the pen arm
and pen-arm lever 75 77 wﬂl retain the
positions In which they are snown. 1f now
the main hine current be reduced 1n strength,
the magnetic filux in relay 62 will be corre-

spondingly weakened and the pull .of said |

and thecurrent

lime cir (,ult 1in the receiver

13

axed, so that
sald armature will move mto better electrical
contact with contact stop 198, with the re-
sult that the circuilt from battely 80 through
magnet 79 will be closed and said magnet
stlenﬁ’rheped so as to draw its armature 84
farther into the gap 83. As armature 84 is
thus drawn mwardly, however, the pen arm
lever 77, moving with 1t, will move contact
roller 190 downwa: rdly toward the lower end
of theostat 191, thereby reducing the resist-
ance In the main lme ecircuit and coire-
spondinﬂlv strengthenming relay 62, which 1s
also stlenathened by the current passing
through its W mding 63 from the circuit from
local Dattely 30. The result of such crease
in the strength of relay 62 1s to cause it to
increase 1ts pull on armature 197 and move
1t away from contact 198, thus opening at
these pomtb (197, 198) the cireult thlouﬂh
maenet 79 and causing the current therein o
nass through the bhvnt circult 201, 202, and
203. The current, passing through resist-
ance 202, will be weakened and magnet 79

65
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89

therefore weakened, with the result that in-

ward movement of armature 84 will cease.
Weakening of the current through magnet
79 also results in weakening relay 62, as the

winding 63 thereof is included 1 this circuit,

so that said relay will release armature 197
and permit 1t to again contact with contact
stop 198, thus closing the circuit at these
points through magnet 79 and also through
winding 63 of relav 62, when armature 197
will be again drawn by the latter away from
contact 1._8, thus again opening the circuit,
and so on. A vibrating condition 1s thus
established between armature 197 and contact
stop 198, which results in a pulsating current
from battery 80 passing through magnet 79
and establishing an ethbnum between
said magnet and spring 88 in their effects on
armature 84. If now the current on the
main line 58 ke increased, the magneto-
motive force m the majgnatm circuit of relay
62 ‘Wlﬂ be correspondingly increased, and
said relay will attract its armature 197 so as
to disengage it from contact stop 198, thus
opening at these points the local circuit
through magenet 79, which will be thus
veakened and therefore permiit 1ts spring &8
to withdraw armature 84 from the gap 83.
Ag armature 84 1s thus withdrawn from gap
83, nowever, contact roller 190 will move
U'im ardly along the rheostat 161, thereby
gladually mereasing the e &,1%&11(,6 in the
main line circuit at the receiver, with the
resuit th;Lt relay 62 will be weakened and
finally release 1ts armatuie 197 and permit
1t to move 1nto bettm electrical contact with
contact stop 198, thus closing the circuit at
these pomts through magnet 79. The clos-
mg of this circuit, however, has the eifect of
also Inereasing the strcngth of relay 62, a
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65 master switch 2042, contact 2192 and eres j

A

maﬂnet 79 which has the

wire

said circuit includes the windings 63 of said

relay, so that said relay will again draw 1ts
armature 197 away from. contact stop 198
and again open the circuit at these points
thmuﬂh magnet 79, and so on, a vibrating
condition be eIng thus established between
armatuie 197 E}Jld contaut stop 19§, and 2
pulsating cuirent caused to pass thxouc-h
effect of ebta,bhqh—
ing an equilibrium between said magnet and
its spring 88 in their effect upon armature 84
and tL_Gi efore upon the pen arm and lever 75
and 77.

in Flﬂs 8 and 9 are illustrated, respec-
tively, the left hand side of a tr .;,Lllslnlttlllﬂ
instrument and the left hand side of a receiv-
ing instrument, these two mstruments being
111terch‘1,110 eable in the sense that each may
be used either as a transmitter or areceiver by
suitably shifting the master switeh 204 or
2042 as hereinafter will more fully appear.

The so urce of enerey for the main hine cur-

rents 1s the bc‘tttel‘f 205, Iig. 8, (lettele( 2052
i Kig. 9) when the mstwmen‘t 1s used as a
tmnsm1tter this battery becoming a local
battery, controllmﬂ the magnetic pen-con-
trolling devices, when the instrument is used
As a receiver. For convenience, the appara-

tus shown 1n Fig. § will be descrlbed as the

transmitting &ppm‘ltus and that illustrated
in Fig. 9 as the receiving apparatus, the
same reference numerais bemﬂ applied to the

corresponding parts in the two ﬁﬂ‘u]: es, except

tlla,t in Kig. 9 they are %comp@nmd by the
reference letter a.” -

With the m&Stbl switch 204 in the position
shown mn Kig. §, Lhe variable resistance rheo-
stat 206 of B ie. 8 1s connected with positive
pole of battery 205 by wires 207, contact 208,
contact plate. 209 of master switch 204, and
e 210. The transmittine tracer 1s mount—-
ed, like the recelving pen of g, 2,
arms 211 and pen arm levers 212 (01’1(, of each
being shown), and said lever 212 is provided

Wlth a contact roller 213 bearing {19.,&1115{} the

rheostat 206. The m%m line cucult from
the tmﬂsmntd consists of contact rolier 213,
lever 212, wire 214, the winding 215

2 and heretofore described), and wire 53
Jeading to the transmitting instrument.
When the tl"&ﬂSHﬁttiﬂO tracer iS moved, con-
tact roller 213 moving with 1t will, as 1t

moves to the left, along the rheostat 906 re-

duce the itSiSL:ElIlGG Of this main line 071‘01111}
tlms increasing the strength oi the current on
main hine 58, whﬂe as 1t moves to the right, 1t
will decre@se the strength of such curr ent |

The main hine cir cult n the receiving in-
strument illustrated n ¥ig. 9, onsmts of
wire 58, the winding 2152 of relay 216%, wire
2142 pen arm lever 2122, contact roller 2132
carried thereby, varlable resistance rheo-
stat 2062, wire 2179, contact plate 218% of

like the magnet 79 of i1

| wind

from the gap 237%.

“magnet
11, pen

OJ. AN

relay 216 (like the rela v 62 Hlustrated in Fi 10
50

':uabhshed between armature

923,385

220%, 221* to ground. This receiving -
str ument 1S p*:owded Wlth a magnet 222%
2 and as the con-
struction and method oi operation of this
magnet are the same as said magnet 79, no
detailed descr iption thereot 1s here necessar y.
This magnet 222" is energized by a local
circuit from the batter vy 205% of the receiver
(which when the receiver is used as a trans-
mitter becomes the main line battery, as
before stated), consisting of wire 210* {from
the positive pole of said battery, contact
plate 2092 of master switch 204%, contact
223%, wires 224% 225% contact stop 2269,
armature 227% of relay 2167, wire ....r?E%*L
g 229° of relay 216%, wire 230%, the
winding of magnet 2222 and wires 231 &
2322 to the 11(,9.,£Ltlve pole of battery 2052
The operation of this apparatus 1s as fol-
lows: With the master switches 204, 2042
in the positions in which they are iltustrated
in Iigs. 8 and 9, as the current on the main

line 58 is increased, relay 2162, as in the case

of the relay 62 of Ko, 7, will attract 1ts
armature 227? and move 1t QWY from 1ts
contact stop 233%, thus opening the local
and causing

circuit, through magnet 2222

ol R |

the current therein to nass through the
resistance 234°.

9991

The magnet will,
therefore, he weakened so as to permit its
Spring. 235% to withdraw its armature 236°
As the armature 1s thus
moved, however, contact roller 213% will
move to the leit or upwardly along the
rheostat 2062, thus increasing the resistance
in the main line circuit v*lth “the result that
the relay 216* will be W(J‘Lr{ell ed and tend to
permit its armature 2272 to again move into
contact with contact st()p 2267, thus closing
at these points the local cncmt through
2227, As this local cireuit is closed,
however relay 216% is strengthened by the
current therein which nasses through the
winding 225 of said relay, and, as a conse-
quence} said relay tends to withdraw arma-
ture * from contact stop 226* and thus

open thls local circuit at these points; and

so on, a vibratory condition such as here-
‘Jofore describedd 1 connection with the
preceaing figures of the dr: &Wliigs being es-
297+ and its
contact stop 2262, which has the eflect of
causing a pulsating current to pass througn
magnet 222 which wiil establish an equi-
hbllum between that magnet and its spring
235 in their effects on the armature 236°.
When the mmn line current 1s wwhene-c-,
the operation of the relay 216* 1s reversed,
that 1s, 1t releases 1ts armature 2272 so as to

pclml‘t 1t to move into better electrical con— 1

tact with contact stop 226 and to thus close
the local circuit from battely 205% through
magnet 2222, this circuit being opened, how-
ever, when the relay is str enﬂthened by the
current from this battery passing through
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the winding 229* thereof and the wbmtory
condition between armature 227* and its
contact 226 is reéstablished.

In view of the detalled description of the
operation of the apparatus in the preceding

 figures of the drawings, no further descrip-
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tion 1s deemed necessary of the construction
and operation of the apparatus illustrated in
Figs. 8 and 9 except to point out that by
moving master switch 204 from the position
in Nhlch it is shown in Fig. 9, and also mov-
ing master switch 204 from the position 1n

~which 1t 1s shown 1n Fig. 8,—1in other words,

reversing these two SWltches the apparatus
of Ig. 9 may be used as a tlansmltten and
the apparatus of Fig. 8 as a receliver.

What 1 claim is:—

1. In a telautographic system, the combi-
nation with means for varying the strength
of the main line currents 1in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen
laterally in accordance with such V&I‘lathIlS
comprising magnetic pen-controlling devlues
cireuit connections therefor, I‘el‘"tj,rs in the
main lines adjustable to such variations and
controlling said circuit connections, and
means contl olled by the pen-controiling de-
vices for so adjusting the relays conjoit 1t1v
with the movements of the receiving pen,
substantially as described.

2. In a telautographic system, the combi-
natmn with means for varying the strength
of the main line currents 1n accordance w 11;11
the lateral movements of the transmitting
tracer, of means for moving the receiving pen
laterally in accordance with such variations,
comprising magnetic pen-controlling devwes
local cireut onneetmns therefor hawnﬁ a
source of electric energy separate from that
of the main lines, relays in the main lines ad-
justable to such variations and controlling
said circuit connections, and means con-
trolled by the pen~00ﬂtrolling devices for so
adjusting the relays conjomntly with the
movements of the receiving pen,
tially as described.

3. In a telautographic system, the combi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen
htbmlly in accordance wnh such v rlatloﬂs,
comprising magnetic pen-controlling devices,
circult connections therefor, relays in the
main lines adjustable to such variations and
having circuit closing devices actuated by
their maﬂnets and adapted to engage ter-
minals of and thus control said circuit con-
nections, and means controlled by the pen-

controlling devices for adjusting the relays as

aforesaid 6011301111;1}7 with the movements of
the receiving pen, substantially as described.
4. In a tela,utoo graphic system, the combi-

substan-

138

| of the main line currents 1 111 accordance with

the lateral movements of the transmitting
tracer, of means for moving the receiving pen
latemﬂy 1n accordance with such variations,
comprising magnetic pen-controlling devices,
local cireuit connections therefor 11&*&7111{} a
source ot electric energy separate from that
of the main lines, relays in the main hines ad-
justable to such variations and havin o circult
ciosing devices actuated by their magnets

and adapted to engage terminals of and thus

control said circuit connections, and means
controlled by the pen-controlling devices for
adjusting the relays as aforesaid conjointly
with the movements of the receiving pen,
substantially as described.

5. In a telautographic system, the combi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen
latemlly in accordance with such variations,
comprising magnetic pen-controlling devlces
circuit connections therefor, relays in the
main lines adjustable to such variations and
controlling said ecircuit connections, and
means controlled by the pen- controlhnﬂ cle-
vices for so de]ustmﬂ the relays con]omtlv
with the movements of the receiving pen,
said relays and adjustable means being so
constructed and correlated that as the main
line currents thus vary in strength the re-
luctance and magneto-motive force of the
magnetic circuits of the relays will be main-
tained in a substantially fixed ratio to each
other and the magnetic flux in said circuits
be maintained substantlally constant, sub-
stantially as described.

6. In a telautographic system, the combi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen
l&temlly in accordance with such variations,
comprising magnetic pen-controlling dewces
local circuit connections therefor 11&1?1110' A
source of electric energy separate from that of
the main lines, relays in the main lines adjust-
able to such variations and controlling said
circuit connections, and means contr olled by
the pen—eontrolhng devices for so adjusting

the relays conjointly with the movements of

the receiving pen, said relays and adjusting
means bemg so constructed and correlated
that as the main line currents thus vary
swength the reluctance and magneto-motive
force of the magnetic circuits of the relays
will be maintained in a substantially fixed
ratio to each other and the magnetic flux in
said circuits be maintained substantially con-
sta,nt substantially as described.

In a telautographic system, the combi-
11&‘01011 with means for varying the strength
of the main line currents in accordance with
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tracer, of means for moving the receiving pen

latera,lly in accordance with such Varmtlons
comprising magnetic pen-controlling dewces
cireuit connections ther efor, Ielays n tﬂe
main lines adjustable to such variations and
controlling said circuit connections, and
means controlled by the pen—contro]lmo ce-

vices for so adjusting the relays conjointly

with the movements of the receiving pen,

+5 said relays and adjusting means being so con-

structed and correlated that as a 1615:1]}7 IS SO
adjusted a vibratory condition 1s established
therein and a pulsating current thus caused
to pass through the magnetic pen-controlling
devices corres pondmﬂ to such relay which
will maintain i equilibrium the opposing
forces thereof in their effect on the receiving
pen substantially as described.

In a telautographic system, the combi-
Il&tl()ll with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen

laterally in accordance with such variations,

comprising magnetic pen-controlling dewces
loca circuit connections therefor having a
source of electric energy separate from that
of the main lines, relays in the main lines ad-
justable to such variations and contr olling
saidcircuit connections, and means controlled
by the pen-eontrolhnﬂ devices for so a.djust-
ing the reiays conjointly with the movements
of the receiving pen, said relays and adjusting
means being so constructed and correlated
that as a 1"elay is so adjusted a vibratory con-
dition 1s established therein and a pulsating
current thus caused to pass through tne mag-
netic pen-controlling devices corresponding

to such relay which will maintain 1n equi-
librium the opposing forces thereof m their

effect on the receiving pen, substantlally

. described.

9. In a telautographic system, the COlIlb1-

‘nation with means for varying the strength

of the main line currents i, accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen

| 1&terally In accordance with such vauatmns
‘comprising magnetic pen-controlling dcvwes

circuit connections ther efor, Iehys in the
main lines adjustable to such variations and

having circuit closing devices actuated by

their maﬂnetq and adapted to engage ter-

minals of and thus control said 611£111t ¢OT-
5 nections, and means controlied by the pen-

contr 0111110 devices for adjusting the relays as
aforesaid conjomtly with the movements of
the receiving pen, said relays and adjusting

‘means being so constructed and eorrelated
60

that as a 1"61&}? 1s so adjusted a vibratory con-
dition 1s established between its circuit clos-
ing device and the circuit terminal engaged
by the latter and a pulsating current thus
caused to pass through the magnetic pen-
controlling devices correspondmg to such re-

923,385

lay W’thh will maintain in equilibriuin the
opposing forces thereof in their effect on the
recelving pen, substantially as deseribed.

10. Ina telautographic system, the combi-
nation with means for varying the streng th
of the main line currents in accordance witl:

the lateral movements of the transmitting

tracer, of means for moving the receiving pen
latemﬂy in accordance with such vmmtwnb
comprising magnetic pen-controlling dwmes
local circuit connections therefor hfwmn 3]
source of electric energy separate from that
of the main lines, rehys in the mam lines ad-
]usta,ble to such variations and havi Ing cir-
cuit closing devices actuated by their mag-
nets and ::Ld&pted to engage terminais of and
thus control said circuit connections, and
means controlled by the pen—-contmlhnﬂ de-

“vices for adjusting the relays as aforesaid

conjointly with the movements of the recerv-
ing pen, said relays and adjusting means be-
Ing so constructed and correlated that asa re-
]ay is so adjusted a vibratory condition is
established between its circut clt:)smo device
and the circuit terminal engaged by the lat-
ter and a pulsating current thus caused to
pass through the magnetic pen-controlling
devices oorrespopdmn to such relay whmh
will maintain in equilibrium the opposing
forces thereof in their effect on the receiving
pen, substantially as desecribed.

11. In atelautographic system, the combi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the recerving pen
:atemlly in accordance with such Vﬁl‘l&tl()ﬂb
comprising magnetic pen-controlling dwm(*&
circuit connections ther efor, 1_@1%}?5 in the
main hnes adjustable to such variations and
having circuit closing devices actuated by
their magnets and adapted to engage termi-
nais of and thus control said circuit connec-
tions, means controlled by the pen-control-
ling devices for adjusting the relays as afore-
said conjomntly with the movements of the
recelving pen, and shunt circuits, containing
resmtan@es around the circuit Cloc;mo devices
of the relmys and the circuit terminals which
they engage, substantially as described.

12. Tn a telautom yphic system, the combi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen
later &Hy in accordance with such var mtlons
comprising magnetic pen-controlling dewces
local cireuit connections therefor having a

source of electric energy separate from that |
of the main limes, relays in the mam lines ad- -

justable to such variations and having circuit
closing devices actuated by their magnets
and adapted to engage terminals of and thus
control sald circuit connections, means con-
trolled by the pen-controlling devices for ad-
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justing the relays as aforesaid conjointly | tions, comprising magnetic pen-controlling

with the movements of the receiving pen,

~and shunt circuits, containing remstancus,

around the circuit closing devices of the re-
lays and the circuit terminals which they en-
gage, substantially as described.

13. In a telautographic system, the combi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen
la,terally In accordance with such varmtlons
comprising magnetic pen-controlling devwes
circuit connections therefor, rel%ys in the
main lines adjustable to such variations and
controlling said circuit connections, means
controlled by the pen-controlling devices for

so adjusting the relays conjointly with the

‘movements of the recerving pen, and means

for retarding the movements in opposite di-
rections of the movable parts of said pen-con-
trolling devices, substantially as descr 1bed
14. Ina telautogra,phlc system, the compi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the trapsmitting
tracer, of means for moving the reeew neg pen
l%tera,hy in accordance with such V@”r’mtmns
comprising magnetic pen - controtling de-
vices, circullt connections therefor, IGLL}TS 11
the main lines adjustable to such variations
and controiling said circuit connections,
means controlled by the pen-controlling de-
vices for so adjusting the relays con]mntly
with the movements of the receiving pen,

and dash pots ior retarding the movements
in opposite directions of the movable parte of

sald pen—controlhng devices, substantially as

desembed

15. Ina Lelautowapluc system, the combi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
of means for moving the receiving
pen later: ally in accordance with such varia-
tions, comprising magnetic pen-contrelling

devices, LlI'CIIlL connectlons therefor, 1ﬂlavs |

in the main lines having circuit closmﬁ cde-
vices actuated by their maﬁnets and ad: adpte(u
to engage terminals ol and thus control sald
cireult connections, said circuit closing de—
vices belng ad]ustable to and from said 1 mag-
nets as the main line currents thus vary in
strength, whereby said relays are adjusted to
such varia,tions and means controlled by the
pen—controlhng devices for so ﬂdjustmﬂ sald
circult closmg devices conjomtly with the
movements of the receiving pen, substan-
tially as described.
16. Ina telautoma,phie system, the combi-
nation with means for varying the strengtl

of the main line currents 1n accordance s 'Lth

the lateral movements of the transmitting

65 pen laterally in accordance with such varia- 1 the receiving pen, said relay magnets, circuit

tracer, of means for moving the receiving

1
!
|
E

dewces local cu*cmt connections iheref()l
having
from that of the main lnes, Ielays in the
main lnes having circuit 01081110 devices

actuated by their maﬂnets and adapted to

- engage terminals of ‘Lnd thus control said
' Gncmt connections, said circuit closing de-

vices being aﬂgus‘tab].e to and from said mag-
nets as the main line currents thus vary in
strength, whereby said relays are adjusted to
such variations, and means controlled by the
pen- contlollmg devices for so adjusting said
circuit closing devices conjointly with the
movements of the receiving pen, substan-
tially as described.

17. In a telautographic system, the combi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements cof the transmitting
tracer, of means for moving the recelving
pen lateraily in accordance with such varia-
tions, comprising magnetic pen-controlling
dewces cireuit connections therefor, 1elav
in the main lines having circuit closmo de-
vices actuated by their magnets and ad&pted
to engage terminals of and thus control said
circuit connectmns said circuit closing de-
vices being ad]usmble to and from said mag-
nets as the main line currents thus vary in
Strength_, whereby said relays are adjusted
to such variaticns, and means controlled by
the pen- 0011t1"011m0 devices for so adjusting
sald elrcult closmﬂ' devices conjomtly with
the movements of the receiving pen, sald re-
iay magnets, circuit closing devices and ad-
justing means beingso constructed and corre-
lated that as said circuit closing devices are
so adjusted the reluctance and magneto-
motive force of the magnetic circuits of the
relays will be maintained in a substantially
fixed ratio to each other and the magnetic
flux in said circuits be maintained substan-
tially constant, substantially as described.

18. Ina tel&utmmphm system the combi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receirving
pen later ally in accordance with such varia-
tions, comprising magnetic pen-controlling

devmes local circuit connections therelor

having a source oi electrie energy separate
from that of the main line, relays in the main
lines having circuit closmg devices actuated
by their magnets and adapted to engage ter-
minals of and thus centrol said cireuit con-
nections, said circuit closing devices being ad-
justable to and from said mannets as the main
line currents thus vary in strenﬂ th, whereby
sald relays are adjusted to such wmatmnb,
and means controtled by the pen-controlled
devices for so adjusting said circuit closing
devices conjointly with the movements of

1S

a source of electric energy separate
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closing devices and adjusting means being
g0 constructed and correlated that as said

circuit clesing devices are so adjusted the
reluctance and magneto-motive force of the

magnetic circuits of the relays will be main-

tained in a substantially fixed ratio to each

other and the magnetic flux in said circuits
be maintained substantially constant, sub-
stantially as described. |

19. In a telautographic system, the combi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen
laterally in accordance with such variations,

“comprising magnetic pen-controlling devices,
circuit connections therefor, relays in the

main lines having circuit closing devices

actuated by their magunets and adapted to

engage terminals of and thus control said cir-
cult connections, said circuit closing devices
being adjustable to and from said magnets
as the main line currents thus vary in
strength, whereby said relays are adjusted to
such variations, and means controlled by the
pen-controlling devices for so adjusting said
circuit closing devices conjointly with the
movements of the recelving pen, said relay
magnets, circuit closing devices and adjust-

ing means being so constructed and corre-

lated that as a circuit closing device 1s thus

‘adjusted a vibratory condition is established

between 1t and the circuit terminal engaged
by it and a pulsating current thus caused to
pass through the magnetic pen-controlling
devices corresponding to its relay which will
maintain in equilibrium the opposing forces
thereof in their effect on the recerving pen,
substantially as deseribed.

20. In a telautographic system, the combi-

nation with means for varying the strength

of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the recerving pen
laterally in accordance with such variations,

comprising magnetic pen-controlling devices,

local circuit connections therefor having a
source of electric energy separate from that
of the main lines, relays in the main lines
having circuit closing devices actuated by

their magnets and adapted to engage termai- :
nals of and thus control said circuit connec-

tions, said circuit closing devices being ad-
justable to and from said magnets as the
malin line currents thus vary in strength,
whereby said relays are adjusted to such
variations, and means controlled by the pen-
controlling devices for so adjusting said cir-
cuit closing devices conjointly with the move-
ments of the receiving pen, said relay mag-
nets, circuit closing devices and adjusting

. 1

means being so constructed and correlated

that as a circuit closing device 1s thus ad-

justed a vibratory condition is established
between it and the circuit terminal engaged

523,385

by it and a pulsating current thus caused to
pass through the magnetic pen-controlling

devices corresponding to its relay which will

maintain In equilibrium opposing Iorces
thereof in their effect on the receiving pen,
substantially as described.

21. In a telautographic system, the combi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the recelving pen
laterally in accordance with such variations,
comprising magnetic pen-controlling devices,
cirecult connections therefor, relays i the
main lines, carriers bearing contacts consti-
tuting terminals of said circult connections
and also movable circuit closing devices actu-
ated by the magnets of the relays and adapt-
ed to engage said contacts and thus control
said circuit connections, said carriers and
with them said circuit closing devices being
adjustable to and from the relay magnets as
the main line currents thus vary, whereby
said relays are adjusted to such varations,
and means controlled by the pen-controlling
devices for so adjusting said carriers con-
jointly with the movements of the receiving
pen, substantially as described.

22. In a telautographic system, the combi-
nation with means for varying the strength

of the main line currents in accordance with

the lateral movements of the transmitting
tracer, of means for moving the recelving pen
laterally in accordance with such variations,
comprising magnetic pen-controliing devices,
local circuit connections therefor naving a
source of electric energy separate from that

of the main lines, relays in the main lines,

carriers bearing contacts constituting termi-

nals of said circuit or circuits and also mov-

able circuit closing devices actuated by the
magnets of the relays and adapted to engage
sald contacts and thus control said circuit
connections, said carriers and with them said
circuit closing devices being adjustable to
and from the relay magnets as the main lime
currents thus vary, whereby said relays are
adiusted to such variations, and means con-
trolled by the pen-controlling devices ror so
adjusting said carriers conjointly with the
movements of the receiving pen, substan-
tially as described.

23. In a telautographic system, the com-
bination with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen
laterally in accordance with such variations,
comprising magnetic pen-controlling devices,
circuit connections therefor, relays in the
main lines, carriers bearing contacts consti-
tuting terminals of said ecircuit connections
and also movable circuit closing devices actu-
ated by the magnets of the relays and adapt-

- ed to engage said contacts and thus control
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sald circuit connections, said carriers and
with them said circuit closing devices being
adjustable to and from the relay magnets as
the main line currents thus vary, whereby
sald relays are adjusted to such variations,
and means controlled by the pen-controlling
devices for so adjusting said carriers con-
jointly with the movements of the receiving
pen, said relay magnets, carriers, circuit
closing devices and adjusting means being so
constructed and correlated that as said car-
riers and their circuit closing devices are thus
adjusted the reluctance and magneto-motive
force of the magnetic circuits of the relays
will be maintained in a substantially fixed
ratio to each other and the magnetic flux in
sald circuits be maintained substantially
constant, substantially as described.

24. In a telautographic system, the com-
bimation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen
laterally in accordance with such variations,
comprising magnetic pen-controlling devices,
local circuit connections therefor having a

‘source of electric energy separate from that

of the main lines, relays in the main lines,
carriers bearing contacts constituting ter-
minals of said circuit connections and also
movable circuit closing devices actuated by
the magnets of the relays and adapted to en-
oage sald contacts and thus control said cir-
cult connections, said carriers and with them
sald circuit closing devices being adjustable
to and from the relay magnets as the main
line currents thus vary, whereby said relays
are adjusted to such variations, and means
controlled by the pen-controlling devices for
so adjusting said carriers conjointly with the
movements of the receiving pen, said relay
magnets, carriers, circuit closing devices and
adjusting means being so constructed and
correlated that as said carriers and their
circuit closing devices are thus adjusted the
reluctance and magneto-motive force of the
magnetic circuits of the relays will be main-
tained in a substantially fixed ratio to each
other and the magnetic flux in said circuits
be maintained substantially constant, sub-
stantially as described.

25. In a telautographic system, the com-

of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen

laterally in accordance with such variations,

60

65

comprising magnetic pen-controlling devices,
circuit connections therefor, relays in the
main lines, carriers bearing contacts consti-
tuting terminals of said circuit connections
and also movable circuit closing devices actu-

“ated by the magnets of the relays and adapt-

ed to engage said contacts and thus control

17

with them said circuit closing devices being
adjustable to and from the relay magnets as
the main line currents thus vary, whereby
sald relays are adjusted to such variations,
and means controlled by the pen-controlling
devices for so adjusting said carriers con-
jointly with the movements of the recelving
pen, sald relay magnets, carriers, circuit clos-
img devices and adjusting means being so
constructed and correlated that as a circuit
closing device is thus adjusted through its
carrier a vibratory condition is established
between 1t and the circuit terminal engaged
by it and a pulsating current thus caused to
pass through the magnetic pen-controlling
devices corresponding to its relay which will
maintain 1n equilibrium the opposing forces
thereof in their eilect on the receiving pen,
substantially as deseribed.

26. In a telautographie system, the com-
bination with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving
pen laterally in accordance with such varia-
tions, comprising magnetic pen-controlling
devices, local circuit connections therefor
having a source of electric energy separate
from that of the main lines, relays in the
maln lines, carriers bearing contacts con-
stituting terminals of said circuit connec-
tions and alsc movable circuit closing de-
vices actuated by the magnets of the relays
and adapted to engage sald contacts and
thus control said circuit connections, said
carriers and with them said circuit closing
devices being adjustable to and from the re-
lay magnets as the main line currents thus
vary, whereby said relays are adjusted to
such variations, and means controlled by
the pen-controliing devices for so adjusting
sald carriers conjointly with the movements
of the receiving pen, said relay magnets,
carriers, circult closing devices and adjusting
means being so constructed and correlated
that as a circuit closing device is thus ad-
justed through its carrier a vibratory condi-
tion 1s established between i1t and the circuit
terminal engaged by 1t and a pulsating cur-
rent thus caused to pass through the mag-
netic pen-controlling devices corresponding
to 1ts relay which will maintain in equilib-
rium the opposing forces thereof in their
effect on the recetving pen, substantially as
cdescribed.

27. In a telautographic system, the com-

bination with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving

pen laterally 1n accordance with such varia-

tlons, comprising magnetic pen-controlling
devices, circult connections therefor, relays
in the main hines adjustable to such varia-

sald circult connections, said carriers and | tions and controlling sald circuit connec-
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tions, the magnet of each relay having two |

windings, one of which 1s included in the
meain line in which the relay is located, and
the other in sald circuit connections, and
neans controlled by the pen-controlling de-
vices for so adjusting the relays conjointly
with the movements of the receiving pen,
substantially as described. _
28. In a telautographic system, the com-
bination with means for varying the strength

of the main line currents in accordance with

the lateral movements of the transmitting
tracer, of means for moving the receiving

~pen laterally 1n accordance with such varia-
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windings of a di

tions, comprising magnetic pen-controlling

devices, local circuit connections therefor
having a source of electric energy separate
from that of the main lines, relays i the
main line adjustable to such varations and
controlling said circuit connections, the
magnet of each relay having two windings,
one of which is included 1n the main line in
which. the relay 1s located, and the other 1n
sald circult connections, and means con-
trolled by the pen-controlling devices for so
adjusting the relays conjointly with the
movements of the receiving pen, substan-
tially as deseribed. B

- 29. In a telautographic system, the com-
bination with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitiing
tracer, of means for moving the receiving
pen laterally in accordance with such varia-
tions, comprising magnetic pen-controlling
devices, circuit connections therefor, relays
in the main lines adjustable to such varia-
tions and controlling said circuit connec-
tions, the magnet of each relay having two
ferent number of turns with
the one of many turns included 1n the main
line in which the relay is located and the

other in said circuit connections, and means

controlled by the pen-controlling devices
for so adjusting the relays conjointly with
the movements of the receiving pen, sub-
stantially as described. S

30. In a telautographic system, the com-
bination with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving
pen laterally in accordance with such varia-

 tlons, comprising magnetic pen-controlling

by
Lt

devices, local circuit connections therefor

having a source of electric energy separate
from that of the main lines, relays in the
main line adjustable to such variations and.
- controlling said circuit connections, the mag-

60

net of each relay having two windings of a

different number of turns with the one of

many turns included in the main hmne in
which the relay 1s located and the other 1n
sald circuit connections, and means con-

923,385

troiled by the pen-controlling devieces for so
adjusting the relays conjomntly with the

‘movements of the receiving pen, substan-

tially as deséribed.

31. In atelautographic system, the combi-
nation with means for varymg the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen
laterally in accordance with such varations,
comprising, for each mamm line, a pen-con-
trolling magnet having an arc-shaped gap
between its pole pileces and an oscillating
armature movable therein m one direction
by the magnet, means for moving said arma-
ture in the opposite direction, a circuit tor
said magnet, a relay 1 said main line adjust-
able to the variations in current strength
therein and controlling said circuit, and
means controlled by the pen-controlling
magnet for'so adjusting said relay conjomtly
with the movements of the receiving pen,
substantially as described.

32. In atelautographic system, the combi-
nation with means for varymg the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving
pen laterally in accordance with such vari-
ations, comprising, for each main line, a pen-
controlling  magnet having an arc-shaped
cap between its pole pieces and an oscillating
armature movable therein i one direction

by the magnet, meansior moving sald arma-

ture in the opposite direction, a local circuit
for sald magnet having a source of electric
energy separate from that of said mam line, a
relay in said main line adjustable to the vari-
ations 1n current strength therein and con-
trolling said circuit, and means controlled by

the pen-controlling magnet for so adjusting

said relay conjomtly with the movements ol
the receiving pen, substantially as described.

33. In atelautographicsystem, the combi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving
pen laterally in accordance with such vari-
ations, comprising, for each main line, a pen-
controlling magnet having an arc-shaped
oap between 1ts pole pieces and an oscillating
armature movable therein in one direction
by the magnet, means for moving said arma-
ture in the opposite direction, a circult for
said magnet, a relay in said main line having
a circult closing device actuated by the mag-
net of said relay and adapted to engage a
terminal of and thus control said circuit, said
circult closing device being adjustable to and
from the magnet of the relay as the current

‘in said main line varies in strength, whereby

said relay is adjusted to such variations, and
means controlled by the pen-controlling
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magnet for so adjusting said circuit closing |

device conjointly with the movements of the
recelving pen, substantially as described.

- 34. Inatelautographic system, the combi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving
pen laterally in accordance with such varia-
tions, comprising, for each main line, a pen-
controlling magnet having an arc-shaped
cap between its pole pleces and an oscillating
armature movable therein in one direction
by the magnet, means for moving said arma-
ture 1 the opposite direction, a local circuit
for said magnet having a source of electric
energy separate from that of said main bne,

‘a relay mm said main line having a circuit

closing device actuated by the magnet of
sald relay and adapted to engage a terminal
of and thus control said circuit, said circuit
closing device being adjustable to and from
the magnet of the relay as the current in
sald main line varies in strength, whereby
sald relay 1s adjusted to such variations, and
means controlled by the pen-controlling
magnet for so adjusting said ecircuit elosing
device conjointly with the movements of the

‘tecelving pen, substantially as described.

35. In a telautographic system, the combi-
nation with means for varying the strength
of the main line currents i accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen

laterally in accordance with such variations, -

comprising, for each main line, a pen-control-

ling magnet having an arc-shaped gap be-

tween 1ts pole pieces and an oscillating arma-
ture movable therein in one direction by the
magnet, means for moving said armature in
the opposite direction, a circuit for said mag-
net, a relay in said main line, a carrier bear-
g a contact constituting a terminal of said
circult and also a movable circuit closing de-

vice actuated by the magnet of the relay and |

19

adapted to engage said contact and thus con-
trol said circuit, said carrier and with it said
circult closing device being adjustable to and
from the relay magnet as the current in said
main line varies in strength, whereby said
relay 1s adjusted to such variations, and
means controlled by the pen-controlling mag-
net for so adjusting said carrier conjointly
with the movements of the receiving pen,
substantially as described.

36. In a telautographic system, the combi-
nation with means for varying the strength
of the main line currents in accordance with
the lateral movements of the transmitting
tracer, of means for moving the receiving pen
laterally in accordance with such variations,
comprising, for each main line, a pen-control-
Iing magnet having an arc-shaped gap be-
tween 1ts pole pieces and an oscillating arma-
ture movable therein in one direction by the
magnet, means for moving said armature in
the opposite direction, a local circuit for said
magnet having a source of electric energy
separate Irom that of said main line, a relay
in said main line, a carrier bearing a contact
constituting a terminal of said circuit and
also a movable circuit closing device actu-
ated by the magnet of the relay and adapted
to engage said contact and thus control said
circult, saild carrier and with 1t said circuit
closing device being adjustable to and from
the relay magnet as the current in said main
line varies in strength, whereby said relay is

adjusted to such variations, and means con-

trolled by the pen-controliing magnet for so
adjusting said carrier conjointly with the
movements of the receiving pen, substan-
tially as deseribed. -

In testimony whereof, I have hereunto set
my hand, in the presence of two subscribing

witnhesses.
GEORGE S. TIFFANY.
Witnesses:

J. A. GRAVES,
Prmip N. TiLpEN.
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