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To all whom it may conceri:
Beit known that I, WILLIAM D. GHARKY, 4

- ¢itizen of the United Sta,tes, residing in Ph1la-—
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delphia, in the county of Phllade]phm and

State of Pennsylvania, have invented a cer- |
tain new and useful Improvement in Tele-
phone-Exchange Systems, of which the fol-
lowing is a specification, reference being had

tothe accompanying dr&wm gs, forming a part

hereof, in which thesame lettersand ﬁO‘ures of

reference pointoutthesamepartsthr ouwhout
- Myinventionrelates totelephone- exchan ge
systems, and has particular reference to sys-

tems in which each subseriber has butasingle

terminal device, located upon a particunlar sec-

tion of the sw1tchb0a1d Connections be-

tween subscribers whose terminals are located
upon different switchboard-sections are ef-

fected through the agency of trunk or trans-
fer lines.

- My invention has for one object the pro-

vision of means whereby a signal at the cen--
tral office may be actuated to remain perma-.
nently displayed, and yet be self-restoring
upon the mere brea,kmﬁ* of the circuit by the |

insertion of a plug, Wlbhout constant current
being supplied to the lines. In other words,
it contemplates the permissible use of self-
restoring central - energy automatic signals
with lines having the ordmary generator for

| calling,

A further object of my invention is the pro-

vision of an improved supervisory signal.
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In order to attain my objects, I pr0V1de in

the first place, a relay-magnet for each line,

which may also control a display-drop whose
contacts are in the circuit of a lamp-signal
and also include controlling-contacts in the
spring-jack. The magnet has double wind-
Ings, one winding bemﬂ' to line and the other
wmdmﬂ' being 1ncluded in certain local cir-
cuits Wthh become active upon the energiza-
tion of the magnet and are thereafter under
the control of the operator Inanswering a call.

My supervisory signal I locate in a wlounded |

bridge of the cord circuit, the ﬂ'loulld how-

ever, being entirely 1emoved fmm the con-
nected lines during conversation., |

- In the accompanying drawings, Figure 1 ig
a diagrammatic representation of a central

_ station containing circuits embodying my in-

vention toge'thel with two substations con-

nected therewith. Fig. 2 is a similar repre-

sentation of a ﬂomexvhat4m0d1ﬁe(1 system.
Referring to Fig. 1, X is one subscriber’s
station and Y anothel each connected with

the central station by line-wires 1 2. The ap-

paratus of both stations consists of the same

| elements, which are lettered alike, so that the

descripfion of station X will apply to both.
At said station I provide the usual transmit-
ter T, receiver R, induction I, hook-switch

S, generator (r, ringer Q, and local battery ?.

The hook-switch 8 has a parallel member S’
connected to it by an insulated part, both
members being pwoted s0 that they travel
together undm the weight of the receiver in
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one direction and by means of a suitable

spring in the otherdirection.
members S S' are connected to the line-wires
1 and 2, respectively, and when the receiver

‘1s upon the hook they serve, by resting upon

contactss s, toprolong the line-wires through
local circuits 3 4 to the generator G and the
ringer Q, the middle pomt of the windings of
the latter being connected to ground through
a wire .
the usual local circuit together with the pri-
mary winding ¢ of the induction-coil I and the
local battery 7, the continuity of such circuit
being confrolled primarily by the switch S’
through the contacts s®s*t. In addition to this
control, however, I employ a gravity-switch

S?%, whose function will be explained in con-

nection with the central-office apparatus and

‘the use of which is fully set forth in my prior
patent, No. 620,440, 1ssued February 238, 1399.

The switch S* coOperates with the contact s’

The two switch

The transmitter T is connected in
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to make or break the local circuit mthout af-

fecting the line-circuits.

At the central station the lme -wires 1 and
2 are connected to contacts 7' and 7 in the
spring-jack J, the former being shown as a

90.

collar or thimble in the forward part of the

jack and the latter as a spring therein.
Bridged across the line-wires just outside of
the jack is the winding g, preferably of fine

95

wire and high remstanoe of the annunciator

A, the brlda‘e connection bemcr made by wires
8 fmd 0.

vided with a second winding o’ prefel ably of
| few turns and low Ieblsta,nce and connected -

This a,nnuncmtor-ma,ﬂ‘net is pro-
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from one e\tlemity through wire 12 to an-

other spring 7¢ in the ]ack which normally

rests, as shown, against the extremity of a
twin spring 93, which is connected by wire 11
to a contact a’, adapted to codperate with ar-

mature a® of magnet A, the armature in turn

being connected by wire 17 to bus-bar 20 of
the main central-station apparatus. Said ar-
mature is adapted to be attracted when either

of the coils ¢ or @' is receiving current, and

when so attracted 1t notonly closes npon con-
tact @’ but upon a second contact a*, connect-
ed by wire 15 to lamp L. and thence by wire
16 to another bus-bar 22. The armature ¢

is fitted with the usual retracting-spring ad.

The second extremity of the winding o' is
connected by wire 13 to the winding of the
magnet N, and thence by wire 14 to a third
bus-bar 21. The magnet N is provided with
an armature n, having a retracting-spring n’
and playing between fmnt and back stops,
the front stop n® constituting a contact-ter-

minal for eireuit 18, which mc,ludes the bell

[, the battery [', and switch V. This circuit
1s completed through the bell only when the
switch is in the p051t10n shown, 1estmﬂ* upon
1ts contact v. 'The second eontaet v', how-
ever, 18 provided, upon which the switeh may
be thrown to eut out the bell .and cutin a
branch circuit 19 ,containingalamp-signal I.".

I have shown the annunciator A as pro-
vided with a signal-armature «f in addition

to the relay-ar ma,tm e a*. 'This signal-arma-
ture may be omitted, however,w ithout chang-

ing the operation.

It will be understood that the apparatus
thus far described is duplicated with the ex-
ception of the magnet N and the parts that
it controls for every line. The magnet N
may be a common relay. It only remains,
therefore,todescribe the office- connecting en -
cuits and the operation of the whole.

For interconnecting the lines at the central
station I provide pairs of plugs P and P’, hav-
ing their sleeve and tip contacts respec-
twely connected together by cord conductors
23 24 and 25 20. Inte1 posed 1n each cord
conductor is aringing-key K, having springs
ks, normally maintaining the eontmmty of
the cord-cireuit, but adapted to be spread
when the push- buston of the key is depressed
to diseonnect the conductors 25 26 from 23
24 and to connect them to a suitable genera-
tor-cireuit. In each cord-circuit across the
conductors 25 26 I provide a nor mally-com-
plete bridge 29 30, which includes springs 2 /i
of a nmmallv closed switch having a push-
button /' to open it and the Wlndlﬂﬂ' of an

impedance-coil H, from the middle pomt of.

which a conductor 31 is led to a magnet M
and thence to battery B? and n'round The
magnet M is provided with a signal-arma-
t’m*e nl.

The plugs P P, it will be observed, are not,
similar in their configaration. The plug P
has its tip p’ constr ucted with a thin or an-
nularly-recessed neck, while the plug P’ has a

ture a*and also the signal-armature ¢,

B 646,897

- short thick neck for its tip. The reason for

this difference in the formation of the tips will
be apparent upon reading the operation., It
is sufficient to say at this point that when the
plug P is inserted in a spring-jack its tip will
impinge upon a depressed and insulated pro-
jection 79 upon the extremity of the spring j°
and cause the latter to leave its twin spring,
thereby breaking the circuit 11 12. After
the plug P is fully inserted in a spring-jack,

“however, the projection j* will rest within

the annular recess around the tip, and there-
by permit the springs 7° 7° again to come
together. With the plug I”" on the other end
or, indeed, P, which is a trunk-plug connect-

ed by conductors 27 28 to the trunk-jack J*,

no such effect will be produced, the projec-
tion 7*° in such case being held down and the

springs cousequently separated as longas the -

plug is in the jack.

The operation of my system thus described
is as follows: Assuming that-subscriber X
desires to converse with subscriber Y, he op-
erates his generator G while his receiver is
still upon the hook. The current produced
passes over the line-wire and through the
winding ¢ of the annunciator-magnet. Thig
energizes the core, which attracts the arma-
if the
latter is used. The following circuit is then
immediately closed: from bus-bar 21, form-
ing the terminal of battery B', through wire
14 to magnet N, through wire 13 to winding
@' on magnetA throurrh wire 12, spring %
spring 7°, and wire 11 to conmct point «”,
throngh armature a?, and by wire. 17 to the

bus-bar 20, forming the other terminal of bat-

tery B’. At the same time another circuitis
closed as follows: from bus-bar 22, forming
a terminal for battery I3, by wire 16 to lamp
L, by wire 15 to contact-point a*, through ar-
mature a*, and by wire 17 back to bus-bar 20,
forming the other terminal for the battery.
The closing of the circuit first traced ener-
aizes the magnet N and also causes the wind-
ing a' to reinforce the winding « in its effect
upon the core of the magnet A. Moreover,
when the subscriber has ceased operating his
generator the current flowing through wind-
ing o' will sufficiently magnetize the core of
magnet A to keep the armature a* attracted.
The line-lamp L will therefore continue to
glow or the armature ¢ to be visible, or both,
after the generator-current has ceased, while
as the magnet N has atfracted its armature
7 the bell [ or the lamp L' (this being a pilot-
lamp for the switchboard-section) will con-
tinue to receive current from the battery !
as long as the circuits remain undisturbed.
The operator, perceiving the pilot-lamp and
the line-signal, inserts the answering-plug P
into the jack J. The tip of the plugin pass-
Ing over the projection *® depresses the same,
separating for the moment the springs 7°and
7%, This breaks the elruut from battery I3’

through the winding «’, and the magnet A,
| as well as the m “LfnGtN being thereby d ecn-
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ergized the armatures a? and 7 and also the ]

armature a®are immediately retracted. The

lamps L L’ thereupon become dark and re-

main so. As the plug is fully inserted into
the jack the projection j*° passes upward into

the annular depression in its tip, and thence-
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-overanorder-circuit of the usual kind.

forth during the connection the springs 7?
The operator then

and 7° remain in contact.
recelves from thesubscriber the numberof the

line wanted. Indoing thisshe employs listen-
ing-in devices of the usual or of any desired
type. (Notshown inthedrawings.) Finding

that the subsecriber’s line wanted terminates

upon another board, she inserts the calling-

plug P’ into the jack J? of a trunk-line leading

to the desired board and communicates the |

number wanted tothe operatortherestationed

not shown.) The trunk-operator then picks
up the plug P* and inserts it in the desired
jack J'. ~As soon as she has done so a cir-

cuit will be completed from battery B through

magnet M, to and through the impedance-coil
H by conductors 29 30 and 25 26 to the plug
P’ by trunk-conductors 27 28, plug P2, jack
J', and the line-wires 1 2 to subscriber’s sta-
tion Y, and thence by the conductors 3 and 4,
the windings of the ringer Q in parallel, and

wire 5 to ground and back to the battery.
Current from battery B* flowing in this cir-

-cult energizes the magnet M, which causes
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“cutting off the ground 5.

the display of its signal m, thus indicating to
the answering operator that the connection is
complete, whereupon she depresses the ring-
ing-key"K to send calling-current out over
the line to station Y. It will be observed

that current ecannot flow back from the bat-

tery B* to the subscriber’s station X for the
reason that as soon as that subscriber has
called he has removed his receiver from the
hook, allowing the switch S S’ to rise, thus
The signal m . re-

- mains displayed until subscriber Y answers

45

the call by removing his receiver from the
hook. Thisbreakshisground-circuit,where-

- upon the retirement of signal m apprises the
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answering operator of his response and she
depresses the key A’ to separate the springs?
and cut off the impedance-coil and ground
branch from the united circuits, thus leav-

ing no grounds upon the circuit in any part. -

The trunk-plug P* has its tip p!! formed
with a short neck, similar to that of the plug
P'. Consequently when either of these plugs
1s Inserted in the jack of a wanted line the
springs j°and 7° will be kept separated as long
as the plug is in the jack. The condition of
the signals then during the connection is that
the circuits of the magnet A of the calling-
line are completed and ready to respond to

generator-current at the close of the conver-

sation, while the magnet A of the called line,
with all its dependencies, is disabled for all
except momentary signals. Clearing-out sig-
nals are therefore received by the answering
operator only and by her communicated to

the trunk-operator over the order-circuit or | seriber’s station, and a central station, and a

(Also

and battery B2

in any other desired maniner. While this is,
however, the preferred method of operating
this system, because of the localization of re-
sponsibility it attains, I do not wish to limit
myself, as obviously all the plugs might well

be formed, like the plug P, with long thin

necks, so that all the line-signals would be
capable of responding as clearing-out signals.
Supposing that clearing-out current has been

| sent over the line from both stations to again

energize the magnet A and light the lamps L
and L', it should be observed that the mere
withdrawal of the plug P from the jack will

agalin serve to separate the springs j° and 43

and restore all the parts to normal.
In Fig. 2 I have shown a modified form of

‘my invention, wherein the impedance-coil II

1s.done away with and the calling-plugs have

three contacts instead of two, the third con-

tact being connected by wire 31 to magnet M

a third contact 7* to cobperate with a third

contact on each plug, a connection being

thence made by wire 31* to the middle point
of the line-winding ¢ on the magnet A. In-
asmuch as this winding is permanently
bridged across its metallic circuit it obviously
takes the place of the impedance-coil. Con-
nectionis made from the calling-plugs through

the trunk-lines when trunking is necessary

by an extra sleeve 7*in the trunk-jack and a

wire 32, leading to the third contact on the

trank-plug. |
Ifduring the conversation either subscriber

desires to leave his instrument, he allows the
{ same to hang by a suitable cord connecting
The use of this switch

it with the switch 2
in the present system is rather important, for

if the subscriber X should become tired of

walting and temporarily leave the instrument

if he replaced the receiver R upon the hook he

would immediately furnish a new ground path

for current from battery B*, and thereby con-

fuse the signal. On the other hand, if he is
instructed never to hang up his receiver after
once calling until he receives the response he
may leave it off the hook for an indefinite
time and so exhaust the local battery.

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-

ent of the United States, is—

- 1. In a telephone-exchange system, a sub-
scriber’sline, a switching-terminal therefor, a
line-signal having its windings connected to
the line and also to alocal circuit containing

a source of current, said local cireuit adapted
to be closed when the line-signal magnet is
energized, and means made operative upon.
switehing the line for eonversation, to mo-

mentarily break the local circuit, and permit
the retraction of the signal, and thereafter to
again render the circuit intact, whereby the
signal may act as a clearing-out signal at the
close of the conversation, substantially as de-
scribed. ' B |

2. In a telephone-exchange system, a sub-

Each jack is provided with'
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circuit connecting the two and terminating in
a spring-jack at the latter; aline-signal mag-
net having an energizing-winding connected
to the line, and another energizing-winding
forming part of a local circuit in which is in-
cluded a source of current, an armature for
sald signal-magnet adapted to complete said
local circuilt when attracted, and means made

operative by the insertion of a switch-plugin

the line-jack to momentarily break said local
cirenit and permit the retraction of the arma-
ture and thereafter to close the break, sub-
stantially as described. |

3. In a telephone-exchange system, a sub-

scriber’s station, a central station, and a cir-
cuit interconnecting the two and terminating
at a spring-jack at the latfer; a line-signal
magnet having two windings, one perma-
nently connected: to the line, and the other
included in a local circuit containing a source
of current, an armature for the signal-mag-
net adapted to close said local circuit when
itis attracted, and a cireuit-breaker operated
in making connection with the line to mo-
mentarily break said local circuit and there-
after restore the same, substantially as de-
scribed.

4. In a telephone-exchange system, a sub-
scriber’s station, a central station, and a cir-
cuitinterconnecting the two and terminating
in a spring-jack at the latter station, a signal-

magnet having two windings, one winding |

connected to line, and the other in a local cir-

cuit with a source of current; an armature
and a contact therefor, for the signal-magnet,
constituting normally - open terminals In-
cluded in thelocal circuit, and.contact-springs
in the spring-jack constituting normally-
closed terminals in said local circuit, and a
switch-plug, together with means actuated
by said plug for momentarily separating said
springs, when it is inserted in the jack, but
thereafter permitting them to come together

again, substantially as deseribed.

5. In a telephone-exchange system; a sub-
scriber’s station, a central station and a cir-
cuitinterconnecting the two and terminating
in connective means at the latter, a line-sig-
nal magnet having one winding connected
permanently to line, and a second winding
included, together with a local alarm or pilot-
signal, in a local circuit closed when the line-
winding receives current, and means for
breaking said local circuit upon making con-
nection with the line, substantially as de-
seribed.

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

- this 16th day of May, A. D. 1399.

WILLIAM D. GHARKY.

Witnesses:
I'. EARLE VON LEER,
ELBERT WILLIAMSON,
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