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1807, - Serial No. 374,037. _ a

To all whom it may concern: g

Be it known that I, Groror S. Trraxy,
citizen of the United States, residing at
Summit, county of Union, and State of New
Jersey, have invented certain new and use-
ful Improvements in Telantographbs, fully
described and represented in the following
specification and the. accompanying draw-
ings, forming a part of the same.

The invention of this application (a di-
vision of my application filed February 3,
1906, Serial No. 299,413) relates to improve-
ments in relays for electric circuits.

“Although devised with especial reference
to telautographic systems, the improve-

- ments of the present invention are capable
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of application to other systems employing

a:main line cirvenit and another circuit the
condition of swhich is controlled. thereby
through a .relay, as will be apparent from
the detailed description of the present in-
vention, which will now be given in connec-
tion with a telautographic system.

In the accompanying drawings—Figures

i 1 and 2 dllustrate, mainly in diagram, two

stations of a telautographic system, each
equipped with a relay embodying the pres-
ent invention. Figs. 8, 4 and 5 are details,
upon an enlarged scale, of the master switch
with which each station is provided. Fig.

6 is a vertical section, on an enlarged scale,

of the relay illustrated in Figs. 1 and 2.

Itig. 7 is a bottom view of said relay; and

Fig. 8 is a cross section, on the line 8 of

5 IFig, 6, of a circuit closing device forming

part of the relay.

The telautograplic apparatus illustrated
in the. drawings is of the type in which
the movements of the receiving pen of the
distsnt station in unisen with the transmit-
ving tracer of the station from which mes-
sages are being transmitted to said distant
station, are effected by variations in the
strength’ of the currents sent to line from
the transmitting instrument to the receiv-
ing instrument, such variations in current
strength being in turn effected by and cor-

responding to the movements of the trans-

mitting tracer. The particular apparatus
illustrated in said drawings is identical with
that llustrated and described in detail in
my. prior application aforesaid, except that
here sonie-of the devices and eireuit connec-
tions which appear iu the drawings of wy

said prior application have been omitted for
clearness and because illustration thereof in
the present case is unnecessary. Except for
the relay constituting the present invention
and the eircuits and devices controlled
thereby, the telautographic apparatus shown
herein need only be described briefly, ref-
erence being made to .uny said prior appli-
cation for a more detailed. description of it.

Lach station of the telautographic appara-
tus shown comprises a transmitting nstru-
-ment (designated 1 in. Fig. 1 and 1* in Fig.
2), a receiving instrument (designated 2.1in
Fig. T'and 2* in Fig. 2), an osciﬁatory mas-
ter switch (designated 3 in Fig. 1 and 8° in
Fig, 2) for connecting the transmitter or re-
ceiver of its station with the receiver or trans-
mitter, respectively, of another station, or
connecting together. the receiver and: truns-
mitter of its own station for “ testing,” and a
battery (designated 4 in Fig. 1 and 4% in Fig,
2) from which, when the station is trans-
mitting, currents, varying in strength in ac-
cordance. with the movements of the trans-
mitting tracer, are shunted into thenain line.
circuits connecting the transmitting, instru-
ment with the receiving instrument #,which
it is transmitting, and which battéry also
serves as a’'local battery for thg circuits of
the receiving instrument when the latter is
“receiving.” As the devices and circuits at
one station are identical with those at an-
other station, a description of one transmit-
ting instrument and one recelving instru-
ment will be sufficient. The transmitting in-

| strument of Fig, 1 and the recelving instru-

ment of Fig. 2 will be selected for such de-
scription. The sante refevence numerals will
be applied to corresponding parts in Figs.
1 and 2, except that, for convenience of de-
seription, reference letter “a” will be added
to the reference numerals’in Fig. 2. .

The transmitting instrument (Fig. 1) is
provided with the usual depressible writing
platen 5 on which the writing instrument or
tracer 6 rests in transmitting, thé usual paper
strip (not shown) on which the tracer makes
its record being fed over this table by paper
shifting wechanism such a8 shown and de-
scribed in my priovr application. aforesaid.
The tracer 6 is pivotally mounted in the con-
verging ends of a palr of hinged arms 7, 8,
the opposite ends of which are pivoted to the
outer ends of a palr of arms 9, 10 pivotally
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mounted at 11 so as to oscillate freely in a
horizontal direction, and provided with a
second pair of arms 12, 13, respectively,

(from which they are suitably insulated)

having at their outer ends spring plates in

tich are journaled roller contacts 14, 15,
cctively, which, as the arms or bell crank
rs 9, 12 and 10, 13 ave oscillated by the
vovement of the (ransmitting tracer 6,
‘e back and forth between the-opposite
s of a pair of rheostats 16; 17, respec-
iively. These rheostats ave in cireuit at their
cpposite ends with battery 4 so that when the
civcuits connecting them with said battery
e closed, currents are shunted through the
sheostats 16, 17 and arms 12, 13 into the main
line circuits leading from the transmitting
instrument to the distant receiver; these enr-
rents varying in strength in accordance with
the positions assumed by the roller contacts
14, 15 between the ends of said rheostats.
One end of rheostat 16 is at all times con-

 sected by wires 18, 19 with the negative pole
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of batiery 4, and the correspondmg end of

; rheostat 17 is also connected therewith by

wires 20, 19; this pole of the battery being
grounded, as shown, so that the currents
supplied by said battery to the main ! ne cir-
cuits, or, when it is serving as the local bat-
tery of the receiver, are positive. Normally
the master switch 8 occupies the position in
which it is shown in Fig. 8, and in this po-
sition of the master switch the transmitter
of the station is “off ” and the receiver of
that station is “ on,” or ready to receive mes-
sages, and in this position of the switch the
opposite or smaller ends of the rheostats 16,
17 are not comnected with the positive pole
of battery 4. When, however, the master
switch is rocked forward from the position
shown in Kig. 8 to the position shown in
Fig. 4, these ends of the rheostats 16, 17 are
connected with the positive pole of battery
4,—rheostat 16 by wires 22, 23, contacts 24
25, contact plate 26 (carried by switch 8 and
which' in this position of said switch elec-
trically connects said contacts 24, 25), and
wire 27 to the positive pole of battery 4, and
the rheostat 17 by wires 28, 23, contact 24,
plate 26, contact 25 and wire 27 to the posi-
tive pole of battery 4. In this pesition of
the master switch also two contact plates 29,
30 carried by and suitably insulated from
master switch 8 close the main line cireuits
from the transmitting instrument to the re-

ceiving instrument of the distant station,

plate 29 by engaging and eélectrically con-
necting a pair of upper and lower contacts
31, 32 in the right hand main line circuit,
and plate 80 by engaging and electrically
eonnecting a pair of upper and lower con-
tacts 33, 34 in the left hand main line cir-
¢ With the switch 3 in this position, the
it hand main line eircuit from the trans-

¢ pnitting station (IFig. 1) consists of arm 19,
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wire 35, right secondary winding 86 of an
induction coil, (the function of which will
be hereinafter pointed out) wire 37, contact
51, plate 29, contact 32, and wire 38 leading
to the right hand side of the receiving in-
strument_(Fig. 2) ; while the left hand main
line cireunit consists of arm 13, wire 39, left
secondary winding 40 of the induction coil
just referred to, wire 41, contact 33, plate 30,
contact 34, and wire 42 leading to the
left hand side of the receiving instriument
(Fig. 2). : .

At the time the master switch 3 of Fig. 1
is thus shifted to transmitting position, the
master switch 8* of the distant station being
in its normal position,—that is, with the
transmitter of that station “off ” and the re-
ceiver thereon * on,”—the contact plate 26
of switch 3* will be out of engagement with
contacts 24 25* so that the circuits from
battery 4* through rheostats 162, 17 of that
station (Fig. 2) are open. In this position
of the master switch 32, also, its plates 29+,
30* are lowered out of engagement with up-
per contacts 812, 83 respectively, and into
engagement with the two contacts 432, 44s,
respectively, (see Fig. 4), contact 43 being
electrically connected by plate 29* with un-
der contact 82%; and contact 44* by plate 30
with under contact 34

With the master switch 32 in this position,
the right hand main line circuit of Fig. 1
entering and passing through the receiving
Instrument 2* of Fig. 2, consists of line wire
38" (continuation of wire 38 of Ifig. 1),
contact 322, plate 29* of master switch 82,
contact 43°%, wire 452, vertically movable coil
46* on the right hand side of the receiving
instrument, and wires 472, 48t leading thence
to ground at 49* (Fig. 2) and back to the
negative pole of battery 4 (Fig. 1); while
the left hand main line circuit consists of
wire 42* (continuation of wire 42 of Fig.
1), contact 34% plate 80* of mastdr switch
8%, contact 44, wire 50* leading therefrom
through. the winding of a combination relay
51° (embodying the present invention), wire
52% leading therefrom to a vertically mov-
able coil 538* at the left hand side of the re-

ceiver, and wires 54* and 48 leading thence 1

to ground at 49* (Fig. 2) and back to the
negative pole of battery 4 (Fig. 1). The
colls 46, 53¢, just referred to, fit loosely over
the vertical cores 55* of the field magnet 56°,
and normaily are at the upper ends of said
cores, in which position they are held by
chains 57 and springs 58 .

In the normal position, just described, of
the master switch 8% with the transmitter
“off ” and the receiver “on,” battery 4* of
Tig. 2 serves as a Jocal battery for the re-
ceiving instrument, one of the functions per-
formed by it being the energization of mag-
net 565, the cirenit through which it does
this work consisting of wire 27¢ from the -
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posmve pole ot bdtterv 4%, wire 59°, magnet
60* - (which, as described in my s said prior

" application, locks master switeh 3 tn its
- normal position ‘while current is on the left

10
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20

hand main line circuit}, wire §1# to ma gnet
56%, - wire 62+ leading from said magnet 10 4

((;ntact plate 632 earvmd by but msnht@c‘
from armature 64* of relay 1%,

contact 65#
for plate 63% and wire 66* leading there-
h‘om to the 1100 ative pole of battery 4¢ and
ground. W hen the master switch 3* is in
the normal position just described and ecur-
rent is passing over the left nmd main line
‘circuit from battery 4 of the transmitting
instrument (Fig. 1) the xeiav 51 'vm'omrh
which this circuit passes, will be szmved
and attract its armature 643
cause plate 63* to engage contact 65¢ and
thus close the cjrcuit just described through
magnet 56* from battery 42, and this local
circuit -will ‘remia¥n closed so long as there
is any current on th( left hund main line
cireuit,

“With the masxer wwitch -> of Fig, 1in the
pos sition shown in Fig. i—, qt is,, so.that the
receiver of that std on “off ? and lh“

transmitter’ thereof o and- with the
master” switeh 8* of ‘l*w'. 11; ﬂw position

30

" described, will then be &
_erator of thie transmitter (Fig.

40

o
N

" the main line (JlClllto, heret ofore

L

shown in Flg 3y Limt 1& so-that the trans-
mitter of that' matmn SER “qﬂ ? and dm re-
ceiver thereof “on”, the w
from the trunsmlttu' of I

14,
ceiver of Fig. 2 will be closed with current

passing over ~them fromn battery

The operation of the apparatus, m'wixv
25 follows: The
1) willa
the transnnttmtr tracer nom ils resting
place in unison posmon (see Fig. 2). and
move it Mtemﬂy to a position over the writ-
ing piaten 5, then 10\\ ot it so that its pomL
will rest upon the paper strip (not snov'u)
passing over said platen, and then move the

“tracer over the paper to inscribe theresn the

message to be trabsmitted.  As the fa: acer §
-1s thus moved laterally from unison position

and over the surface of the paper, the roller
contacts 14, 15 will be moved by the arms 9,

.12 and 10, 1‘3 respectively, to diﬁerm{ pu.h

tions between the opposite ends of the rieo-
stats 16, 17, réspectively.. As the roller con-
tacts me thus moved, currents, varving in
L,ilength in accordance with the different BO-
sitions assumed by said voller contacts Alono
the rheostats 16, 17 will be shunted thvouw
the s<ud rheostats ixnd the dvms. 12, 18 into
1es(ubed
ledding.to the receiving, mstrimnent 2 of Fig.
& and passing through the vertieally moy-
able colls 462 and 582, coil 462 lxnun included

HEAN

in the right hand hain line civenit which is |

supplied with current throngh rheostat 16
atd arm 12, while coil 58° is included in-the
left hand niain line. cireuit which is supplied
with current through rheostat 17 and arm

which will

. ""”JU l) att

-of this cizcuit g0 18 1o fut

8

e

13. The currents thus passing through the "
coils 46* and 53¢ will, as is well understood .
by s“hoﬂe familiar mth telautographic appa-

ratas, with the springs 582 control the posi-
tion of thﬂ coils JGx BRE vutlcxlly ou the

of tne field magnet 56, these coils
strength of

coves §5°
oemn moved downwarvdl v as the

70

the currents on the main lines i muewe 5 (md‘, ’

upwardly as sald currents decreuse in
strength, As the coils are thus moved ver-
Llcal“{ they will, throngh the chaing 37 and
segmental pu]-ov» G7e

burns of the chains are taken),
hinged pen arms 682, 69* and 70% T1* 5o as
to cauge the receiving pen 72% to assume, over
s

atez ally by the operator from unison Posi-
tion or in the overation of writing the mes-

sage transmitted. This opel ration, with the
construction of the receiving instrument
shown, is so fully deseribed inmy prior ap-
plication afore ssaid. that further description
thcxe()i 18

writing field, dle same posmons as thoso |
to which the trans mitting tracer 6 is moved .

deemed unnecessary heve, except
in so far as the combination relay 51%, and.

{around whldx two
move the

8G

85

90

the parts controlled thereby, are concerned, -

which will prese mw be descnbed in detail.

So far as the right hand main line eiveuit
is concerned, it pﬂrfomls during the trans-
mitting ope *"mrn. 1mp1y the furcuon of
ozz»xoihnn the vertical movements of the

coil 46°, The ieft hand main line cireuit,

“however, pei‘zovms not. only the function of

controlling the \'erhc(ﬂ movements of its
coil 53 but alse the function of controlling,
mr‘!*uﬂh the combina t;on relay 51° various
loeal uruLts in the recei ving mstlunmlt n-

‘cluding that from battery e (which is a

igeal battery when the station is “receiv-
} ‘) for energizing field magnet 562 A

BO0N. 1
clveait of Fig. 1, rels 2y 512 is, of course, eu-
e3 od and attra f> its arnntuw 64 thus
c")wm the 0('11 circuit before referred id
48 —consisting of wires 272, 09“

lock magne {)O‘ wire 612 field magnet 36¢,
wire 69¢, eontacts 638, 63 ‘. and wire 66, to
negarive of 1 \‘1‘“"‘1 v da, with the vesnlt

that 1 53¢ is energized for
“the op erm: 1 162, 530 T.ock

"k

vl by the closing
o master syiteh
dl agaiust movement from normal position,
illy deseribed in 1ay aforesaid prior ap-
plic-a ton.  This Jocal elrenit remains closed
so long as there is any current on the lefl
hand main line wires, and as soon as the left
main line cirenlt is broken, by s shifting the
switch 8* from the position indicated in 1‘10
4 1o its normal pos sition indicated in Fig. 3.
thig local cireutt is, of couxse, broken. '
The vertical movement of the colls 46¢
coufrols the lateral movements of the veceiy -
ng pen so that they will corvespond with ihe
lateral movements of the transiitting tracer,

o
, e
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but it is necessary also to provide means
whereby the receiving pen will be caused to

" move to and from its writing field and to
.and from its resting place in unison position,
5 as the transmitting tracer is so moved by
the operator. Such movements of the re-
ceiving pen are controlled by a magnet 73*
(hereinafter called 'the “pen lifter mags
net”), the condition of which is, in turm,
10 controlled by the combination relay 51
The armature 74* of this pen lifter magnet
has depending arms pivotally connected at
their lower ends to a bracket 75* on”which
said magnet is supported, so that, as said

15 magnet 1S energized and deBnergized, said
armature will swing inwardly and out-
wardly over the cores of the magnet. The
armdture is held normally in its retracted
position, from over the cores of magnet 737,

20 Dy a spring (not shown), and’is provided
with a rod 76* against which the pen arms
70, 71% rest. In the retracted'position of
the armature 74% and, therefore, of this pen-
arm rest 76, the receiving pen 72* when at

25 unison, will lie in its resting place (an open-
iing. in an_ink bottle; as described in my
‘prior application gforesaid), and when over
its writing field; will rest against the sur-
face of the paper strip on which it is to
30 record the message received. When, how-
ever, the pen lifter magnet 73 is energized,

its armature 74% and, therefore, the pen-arm
vest 762, will swing outwardly over the cores

of said magnet and thereby move pen arms

35 TO%, 71%, and, therefore, the receiving pen
720, outwardly so as to move said receiving
'pen outwardly from its place of rest at uni-
son or away from contact with the paper
strip on which the message is being recorded.

40 The energization of magnet 73* is effected
by battery 42 in the'closed condition of the
left hand main line circuit, through a branch
cireuit from the field magnet circuit just de-
seribed, consisting of wire 77* leading from

45 the winding of magnet 56* to magnet 732,
“wire 78* leading from sald magnet 73* to

a contact 79* (fixed at one end in onc end of

o tube 80* and the opposite end of which
contact is flexible and loose), a second con-

50 tact 81° rigidly fixed in the opposite end of
said tube 80* (and between which and the
free end of contact T9* there is a certain
amount of looseness so that the free end of
contact 79* may have a certain amount of

55 play relativery to contact 81* with which,
however, it is normally in engagement), and
wires 822, 83* leading from contact 812 to the
wire 62* of the circuit of fleld magnet 56
Tube 80 is preferably of glass and is closed

60 to the atmosphere so as to prevent oxida-
tion of its contacts 792, 812, .
From this construction it results that on

‘the closing of the left main line circuit, by
the sHifting of the master switch 3 (Fig. 1)

€0 to the position shown in Fig. 4, the relay 512

954,062

(Fig. 2) is energized and the circuit for field
magnet 56° thus closed by the movement of
contact plate 63* into engagement with con-
tact 64, as before describe&, the branch cir-

cuit just described through pen lifting mag-

ket 78* being also closed by engagement of
- loose contact 79* with fixed contact 81*. Pen
lifter magnet 73* being thus energized will
attract its armature 74%, moving it cutwardly
toward the front of the receiver, and as the
armature 74* is thus moved the pen rest 762,
moving with it, will move the pen arms 70,
71#, outwardly, thus lifting or withdrawing

pen 72* from its place of rest at unison. The

70

transmitting tracer 6 being then moved from

unison position to a position above the writ-
-ing platen 5, the receiving pen 72* will, fol-
lowing the movements of the transmitting
tracer, take up a position in front of but out

of contact with the record strip (not.shown) -

.in its writing field. Solong as the loose con-

tact 79* just referred to remains in a state of
rest, in engagement with fixed contact 81¢,
the receiving pen will maintain the position
just referred to in front of but out of ton-
tact with the record strip,—the branch cir-
cuit through the pen lifting magnet 73* be-
ing closed by the contacts 79*, 81, Means
are provided, however, for, in effect, openin,
this branch circuit while current is on the left
main line, so that the pen lifter magnet 73+
will be practically defnergized and the re-
ceiving pen thus caused to move toward and
into contact with its record strip, and to
thereafter move over the surface of such strip
so long as the transmitting tracer remains in
contact with and moves over the platen 5 or
paper strip thereon. The means provided
for so opening this branch circuit through
the pen lifter ‘magnet will presently be fe-
scribed.

The condition of the logge contact 79* is
controlled by the transmitting tracer 6, so
that when said tracer is raised from its rest
at its unison point, or is raised, from time
to time, from the writing platen 5. during
the writing operation, the loose contact 79*
will be in a state of rest against fixed con-
tact 81* and, as just described, the pen 72*
be moved and held -away from its resting
place at unison or from the surface of its
record strip, as the case may be, When,
however, the transmitting tracer 6 is lowered,
from time to time during the writing opera-
tion, into contact with 1ts record strip, this
condition of loose contact 79* with relation
to fixed contact 81* is disturbed, said loose
contact at such times being in a state of agita-
tion, with the result that the branch circuit
for pen lifter magnet 73* is repeatedly inter-
rupted so that its armature 74* and pen-arm
rest 76* are held retracted by the armature
spring (not shown) and pen 72* thus moved
inwardly, by the resiliency of its arms 70, 712

105
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into contact with its record strip or into its 3¢
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resting: place at unison, as the case may be,
and will retain such position so-long as the
transmitting. tracer 6 remains lowered and
will thus, while in'contact with its record
strip, reproduce the movements of and writ-
ing performed by the transmitting tracer.
The means by which the condition of loose
contact, 79 relatively to fixed contact 81%is
thus controlled by ‘the transmitting tracer
6 will now be described. Referring particu-
larly to Figs: 6 to 8, it will be observed that
the tube 80° is secuired by a suitable socket
'84* to the ‘center of a thin iron plate or
diaphragm 85* provided with a flange 86*
by which it is held in position on the upper
end of relay 51°. ‘When said relay is ener-
gized by the current on left hand main line
circuit, as heretofore described, it will at-
tract and pull downwardly slightly the cen-
tral portion of the diaphragm 85¢ and when
it is deénergized willorelease said diaphragm,
tube 80, of course, moving with the dia-
phragm. So long as the current passing
through relay 512 is constant, Joose contact
79* will be in a position of rest with relation
to and in engagement with fixed contact 812,
-and thus close the branch circuit through
‘pen lifting magnet 732  Should, however,
vibrations occur in the current passing
through the relay it will be apparent that
diaphragm 85* will be rapidly vibrated, and
-lovse contact 79+ disturbed from its normatl
state of rest and put into a state of vibra-
tion or agitated with relation to fixed
contact 81%, with the vesult that the branch
circuit_through pen lifting magnet- 73 will
‘be so_interrupted that said magnet will be
practically deénergized and the armative 74
thereof, as well as pen rest 76%, therefore
.cccupy thelr retracted, rearward positions,

thus leaving the receiving pen 72* in its in--

nermost position at unison, or against the
surface of its record strip, as the case may
be. . Such vibrations in the left main line
circuit are produced by the lowering of the
transmitting tracer 6, as will now appear.
Referring to Fig. 1,it will beobserved that
‘the transmitting instrument is provided with
an interrupter magnet 87 included in a local
crcuit of battery 4 consisting of wire 27
from positive pole of battery 4; contact 25,
plate 26 of master switch 3, contact 24, wires
23 and 28, wire 88 to contact 89, wrmature
90, wire 91 Jeading therefrom to magnet 87,
wire 92 leading thence to the primary wind-
ing 93 of sthe induction coil, and wires 94
.and 19 leading from the latter to the nega-
tive pole of battery 4 to ground. For the
purpose of avojding sparking at the contact
89 and.armaturg 90, as the latter is repelled,
a shunt circuit 95 containing a condenser
96, is formed, from wire 88 to armature 90,
around contact 89. It will also be observed
that a short circuit is provided around the
primary winding 93 of the induction. coil,

sulated), a contact 100

S

‘consisting of ‘wire 97 connecting wire 92

with a contact plate 98, pivotally mounted in
a bracket 99 (from which i is suitably in-
passing through but
insulated from said bracket and engaging
contact plate 98, and wires 101, 20, and 19,
leading from  contact 100 to the negative
pole of battery 4. Writing platen 5 is lo-
cated above bracket 99 and bears against a
pin 102 passing through bracket 99 and
bearing against the contact plate 98, so that
when in the writing operation, platen 3 is
depressed, contact plate 98 will also -be de-

pressed thereby breaking contact with con-

tact stop 100 and breaking the short cir-
cuit around the primary winding 93 of the
induction coil. With these two circuits the
interrupter magnet 87 and its armature 90
are operated continuously, through one or
the ofher, so long as the master switch 3 ve-
mains in transmitting position (Fig. 4) with
its contact plate 26 connecting contacts 24, 25.

In the raised position of the transmitting
tracer 6, the short civeuit around primary
winding 93 of the induction ¢oil is closed by
the engagement of contact plate 98 and con-
tact 100 under the platen 5, so that the cur-
rent from battery 4 does not pass through
the primary winding 93 but by wires 101,
20 and 19 to the niegative pole of battery 4,
no vihrations thevefore being produced in
the main line ecircuits, with the vesult that
loose contact 79 in tube 80* (Tig. 2) above
combination relay 51 will he at vest against
fixed contact 81* and thus properly close
the circuit through pen lifting magnet 73
to cause it to attract its armafure 74° and
move and hold the receiving pén 72+ in its
outer position away from the surface of its
record strip.  When, however, the transmit-
ting tracer ¢ is-lowered to- writing position
and therefore depresses. platen, 5, the con-
tact plate 98 will be depressed (by pin 102)
out of engagement with contact 100, thereby
opening this short circuit. The interrupter
current will thereupon pass, by wires 92, 94,
and 19 through the primary winding 93 to
the negative pole of battery 4 and thus in-
duce vibratory currents, superposed upon
the right and. left hand writing currents,
Each time the tracer 6 is raised, primary
winding 93 is short circuited. The vibra-
tory currents thus traversing the two main
line circuits, while the transmitting tracer is
lowered, serve to vibrate slightly the operat-
ing parts of the receiver and thus ovelcome
their friction of rest go that they may be
more easily operated; while: the. vibrations
in the left hand main line serve the addi-
tional funetion, heretofore referred to, of
keeping the loose contact 79* (Fig. 2) above
combination relay 51° in a. state of agita-
tion so that the pen lifter magnet civeait is
interrupted and pen lifter magnet 73 prac-
tically deinergized with' the, result that its
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armature 74* and pen-arm rest 76* are re-
tracted and permit receiving pen 72* to
approach and rest against the surface of its
record strip, which position it will retain,
reproducing on ‘said strip the writing pro-
duced by the transmitting tracer, until the
tracer 6 is again raised.

The armature 64> (Fig. 2) of velay 51%is of |
large area and comparatively thick, (being |
preferably of the disk shape shown) so that,
unlike the delicate,loose contact 79* and tube
802,-it is unatlected by these vibrations on the
left main line circuit but, notwithstanding
them, maintains contact plate 63* in engage-
ment with contact 65* and thus maintains
the circuit from battery 42, for feld magnet |
56 and lock magnet 60%, closed. 1t will also
be observed that in its normal retracted po-
sition, the fre¢ end of spring contact plate
(3" rests against armature 644, being en-
gaged by a contact 103* on the under side
of the armature; while in its attracted or
raised position, the armature is moved away.
from spring contact plate 63, leaving it in
engagement with contact 65* which limits
its upward movement, as shown in Fig. 2.

It will, of course, be understood from the
description above given of the devices for
effecting the to and fro movements of the
receiving pen relatively to its recording
strip or place of rest at unison, and the
brief deseription preceding it of the devices
for effecting the movement of the receiving
pen over its recording strip to reproduce the
writing. . performed by the transmitting
tracer,. that, starting with the transmitting
tracer at unison or in its normal position,
the first movement given it by the operator
is to raise it and then move it laterally to a
position over the writing field of platen 5,—
and it will alse be understood that the re-
celving pen will at the same time be with-
drawn from its place of rest at unisov and
then moved (as the fracer is moved) lat-
erally to a position over the writing field of
its recording strip.. The transmitting tracer
being then lowered onte platen 5, the ve.
ceiving pen will he moved inwardly int
contact with its recording strip, and the
transmitting tracer being then moved over

*its writing platen to trace or write the mes-

sage, the receiving pen will be corvespond-
ingly moved over the surface of iis record-
ing strip .reproducing thereon the writing
performed by the tracer. When the tracer
is raised fo dot an “1” or cross a “t7 or to
make a change or correction in matier pre-

viously written or to begin a new line—the
“ ol )

954,062

receiving pen will, in like manner; be moved
away from its recording strip and then be
brought again into contact with it whenever
the transmitting tracer is lowered into con-
tact with its writing platen.

What T claim ig—

1. The combination with a main line cir-
cuit, of a second circult, and cireuit closing
menns controlling said second cireuit and

‘nclosed in a receptacle comprising a pair of

contacts loosely engaging each other where-
by, when vibrations occur in the main line
circuit, one is agitated relatively to the other
and thus correspondingly interrupts said
second circuit, substantially as described.

2. The combination with a main line cir-
cuit, of a segond civeuit, and circuit closing
means controlling said second cireuit and in-
closed in a receptacle closed to the atmos-
phere, said circuit closing means comprising a
pair of contacts loosely engaging each other
whereby, when vibrations cccur 1n the main
line circuit, one is agitated relatively to the
other and thus correspondingly intervupts
said second eircuit, substantially as de-
seribed. . )

3. The combination with a main line cir-
cuit, of a relay controlled thereby, a secord
circuit, and circuit closing means controlled
by said relay and in turn controlling said
second circuit, said circuit closing means be-
ing inclosed in -a receptacle ¢losed to the
atmosphere and comprising a pair of con-
tacts loosely engaging each other whereby,
when vibrations occur in the main line cir-
cuit, one is agitated relatively to the other
and . thus correspondingly interrupts said
second circuit, substantially as described.

4, The combination with a main line cix-
euit, of a relay controlled thereby, 2 second
eireuit, eircuit closing means controlled by
sdid relay and in turn -controlling said sec-
ond circuit, a third circuit and cireuit clos-

ing means therefor also controlled by. the
velay, sald latter cireuit closing means com-

prising a pair of contacts leosely engaging
cach other whereby, when vibrafions occuy
in the main line circuit, one is agitated rela-
tively to the other and thus cdrrespondingly
anterrupts said second cireuit, substantially
as described. ,

In testimony whereof, I have herrunto set
my hand, in the presence of two subscribing
witnesses. :

GEORGE STELLE TIFRFANTY.
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