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(No mudel )

To all whom it may concern:

Be it known that I, JouN J. CARTY, a citizen
of the United States, residing at New York,in
the county of New Ymk emd State of New
York, have invented a certain new and useful
Impmvement in Telephone-Exchange Appa-
ratus, (Case No. 8,) of which the followmfr is a
full, clear, concise, and exact descuptlon ref-
erence bemn* had fo the ¢ accompanying draw-
ings, for ming a part of this specification.
| My 1nvent10n relates to that class of tele-
phone-exchange in which mul: 1ple switch-
boards are employed and 1ts object is to sim-
plify the apparatus at the Subscubm s sta-
tion as well as at the central office. No ogen-
erators are required at the subscribers’ “sta-
tions and no individual annunciators at the
_centml office. Hach subscriber is provided

with a metallic circuit extending to the cen-
-tral office and including one 0011 of a con-

verter, a branch from the center of said coil-

| :xtendmn through a relay and a source of
eleetrlclty to ﬂlound
phone is wound differentially and the sec-
ondary coil of the inductorium is wound in
two sections, each section being wound oppo—
sitely, each 11mb of the metalhc circuit in-
cluding a different one of these sections of

the secondary winding of the inductorium.
A branch cirecuit, 1n(,1ud1nn* a normally-open

key, extends from the eentel of the coil of
the telephone to ground. Thus by closing
said key to o*round the two limbs of the me-
tallic 011011113 may be connected to ground, so

as to close the circuit, which may be traeed- .

from ground at the bUbSGPIbBP s station, over
the twa limbs of the metallic circuit to the
center of one of the coils of the converter,
and thence through the coils of the relay and
the source of eleetrwlt} to ground. The re-
lay is thus actuated and the operator’s tele-
phone 18 bridged between the two limbs of
the subscrlbel s metallic circuit by the clos-
ing of the local contacts of the relay. The
opelatm s telephone and the inductorium of
‘his transmitter are wound in two sections
each, so that only one section or coil is in-
cluded in the circuit which is bridged be-
tween the limbs of the metallic c1rcm13

The subsecriber’s tele-

|

other section or “eoll is included in a local
ground-circuit connected with the operator’s
hstenmﬂ'-key

phone is the secondary wire of an induction-
coll wound to five hundred ohms resistance
or thereabout.
tion-coil extends from ground through a flexi-
ble cord provided with a terminal plug, which
plug is used for testing., The operator’s con-

necting and listening devices consist in sev-
eral pairs of flexible cords with plugs at-

tached, each pair including a source of elec-
tricity. There is also provided for each pair

of connecting-cords two ringing-keys and one

listening-key, said 1istening-keyheing adapt-
ed to switch the Opemtm s telephone-circuit
in and out of a pair of cords at will. The
operator having received the order from the
subscriber at once plugs into the calling sub-

scriber’s line to make the line-test bus;y, and

then with her test-plug tests the line of the
subscriber called for. If the line tests free
the other plug of the pairof loop-plugs is in-

serted in the switch of the called subsecriber’s

line and current is thrown upon his line.
The connection is thus established. The op-
erator having thrown up her cam-lever to dis-

Bridged across the terminals.
of this second section of the operator’s tele-

The primary of this indue-
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connect her telephone is now ready for the

next call.
clearing out by closing his circuit to ground,

his order to disconnect direct. .
A modification of the circuits and appa-

ratus at the central office consists in a branch .
leading from the middle of one coil of the

conver tel through the coils of a relay and a
source of electr 101ty to ground.
the operator’s Lelephone is permanently con-

nected to ground, and a branch from the
other end extends through the secondary of -

the transmitter-coil to one of the local con-

tact-points of a relay. The other local con-

tact-point of a relay extends through the re-
maining coil of the converter to crround By
this means the call from the subseribeI IS re-
ceived by the operator by induetion through

The | the converter, while in the other instanee the

The calling subscriber does the
8o
‘as at first, through the relay to connect with
the listening operator, as at first,so as togive

One end of
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bridged directly between the two hmbe of
the eubscnbel metallie circuit.
My invention is illustrated in the accom p.e-

nying drawings, in which—

Figure 1 Shows two subseribers’ stations,
their telephone-lines extending to the central
office and connected each with two switch-
boards, together with the operators’ outfits at
said UO&LId‘% Ifig. 2 1s a dragram showing the
modification of the enemts at the eentml Of-
fice. :

I will first deseribe my inv elltI()ll in deta,ll
as illustrated in Fig. 1. At station 1 1 have
shown in detail the. winding of a subseriber’s
telephoneandtransmitier-inductorium. Each
subscriber is provided with a metellie Clr-
cult extending to the subscriber’s station
and 1neludmn' a coill of a converter at the
central office. Thus line a of statlon 1 ex-
tends, starting from the center a’ of  the
winding of the telephone, through the coils of
the telephone, the secondary coils of the

transmitter-inductorinm a* and thence to the

converter a° at the central office. From the
coil of the converter «?, which is included in
the telephone-line @, a branch o* extends
through the electro-magnetic circuit-closing
device or relay ¢’ through the battery a® to
ground. At the subscriber’s station is pro-

vided a key a‘, by means of which the cen-

tral portion o’ of the coils of the telephone
may be closed to ground.
this key ' that the subseriber is enabled to
operate the circuit-closing device a° so as to
connect his telephone w1th the telephone of
the listening operator.

1 will now deseribe the connections which.

are formed with the operator’s telephone
when this relay ¢’ is operated by the sub-
seriber closing the key ¢’. The branch wires
a8 extend from the different sides of the
circuit ¢ to the local contacts a'® ¢! of the
relay. Now when the armature of the re-
lay is attracted, these contacts al® ¢! are
closed, respeetlvely' upon opposing contacts
o™ a®, these opposing contacts o' a!® includ-
ing between them one of the coils of the in-
ductorium o and one of the coils of the op-
erator’s telephone ¢, Thus when circuit is
closed and held closed by key o, through the
coll of the relay a’° and the batte:ty aﬁ the
telephone a'® of the operater will be budfred
between the two sides of the metallie ¢ir cuit
a of the subsecriber, and thus the subseriber
may at will connect himself telephonically
with the operator having charge of hisline at
the central office, so as to speak directly and
give his order. The operator having thus
recewed Lhe order proceeds to make the con-
nections required in the ordinary manner.

~When the subscribers are through talking,

the one who sent in the call—as, for exam-
ple, the subscriber of station 1 wﬂl depress
his key a’, and thus put himself again into

“give his order to the operator.

It is by closing
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'Operator receives the call throtgh a cuemt { Briefly, then the steps requued for a eub

seriber to n*et communication with another
subsecriber are to take down his telephone and
at the sametime pressthe grounding-key, and
while holding said grounding-l{ey depressed
Then the op-
erator must make the connections required,
testing the line called for in case of multiple
switch-boards, and, finally, the conversation
being finished, the subscriber again puts him-

gelf in telephonic communication with the
1 operator and tells her to disconnect.

As shown in Fig. 2, the telephone-line b is

connected throuwh ene winding of the con-

verter ¢. From this winding a branch cir-
cuit d extends through the coils of a relay ¢
and a battery f toground. The subscriber 1s
provided with apparatus similar to the appa-
ratus shown at station 1 of Fig. 1, and may

thus send current through the coils of the re-

lay to close the local contacts thereof. In-
stead of two pairs of local contacts, we have
a single pair g /t. . The contact g is connected
with a wire extending to oround and 1neclud-
ing the other coil of the converter. The con-
tact I is connected through the telephone to
ground. Thus the subsenber holding his
1i11e closed to ground will maintain the con-
nection between contacts g f, so as to bring
the operator’s telephone into. a closed cireuit,
including one winding of the converter, while
his metallic circuit is included in the other
winding thereof. Thus he may speak di-
rectly to the listening operator. This modi-
fication, it will be seen, requires less wiring
than is 1equued as illustrated in Iig. 1.

It will be observed thatthe battel‘*y-euueut
will flow through the different differential
colls, the subeeriber’e telephone, and trans-
mitter-inductorium in opposite directions,
and therefore the battery-current will not in
any wise impair the telephone when used at
the same time for conversation—that is to

‘say, the two grounds thus formed upon the

metallic circuit are so arranged with respect
to the coils of the telephonic instruments in-
cluded therein as not to create any disturb-
ance in these instruments.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— '

1. A metallic cir emt nor ma,lly disconnected
from ground at the subseriber’s station there-
on, 4 bra’neh from said metallic eircuit at the
central office through a circuit-closing deviee,
and a source of electricity to ground,in cowm-
bination with a grounding-key at the sub-
seriber’s station, whereby the circuit-closing
device may be operated on grounding the
metallie eircuit at the subseriber’s station.

2. The combination, with -the metallic-cir-
cutt telephone-line, including the differential
colls of the telephone and transmitter-induec-
torium of a subsecriber’s station, of a key for
closing the said line at the eenter of thecoils

telephemc communication with the opemtm t of said telephone to mound and a branch
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from said line to n‘round thl{)l]ff‘h a cncult—-'

closing device and a battery. S
3. The combination, with the metalllc -@1r-
cuit telephone ‘lme,mcludmﬂ' the differential
coils of the telephone and transmitter-indue-
torinm at a subscriber’s station, of a key for
closing the said line at the centel of the coils
of said telephone to ground, the coil of acon-
verter included in %a,ld cnemt at the central
office, a branch from said coil to ground
through a circuit-closing device and battery,
and a telephone at the central office tele-
phonically connected with the metallic cir-
cuit of the subscriber by the circuit-closing
device on grounding the line at the sub-
seriber’s Statlon o
- 4, The combination, with the 111etalhc-011-=
cuit telephone-line, mcludl_nﬂ the differential

| coilto ground through a circuit-closing device -

|

|

[ —

‘coils of the Ft'elephoné and transmitter-indue-
torium at a subsecriber’s station, of a key for
closing the said line at the center of the coils

of. md telephone to ground, the coil of a
converter included in said circuit at the cen-
tral ofiice, a branch from the center of said

and battery, and a telephone at the central

office telephonically connected with the me-
tallic circuit of the subscriber by the circuit-

closing device on grounding the line at the
Subscubel S Statlon
In witness whereof I hereunto SUbSCl ibe my
name this 5th day of October, A, D. 1889.
J OHN J. CARTY.
YVltnesses
- C. G, HAWLEY
ELLA EDLER.
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