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SPECTFICATION forming part of Letters Patent No, 683,069, dated October 8, 1901,

Application filed December 6,1899., Serial No. 789,389,

(No model.)

1o all whom it may concern:

Be it known that I, WiLniaAmM E. McCOR-
MICK, a citizen of the Umted States, residing
at; Chlcacj‘o, in the county of Cook and St&r,e
of Illinois, have invented a certain new and
useful Improvement in Telephone-Exchange
Systems, {Case No. 1,) of which the following
18 & full, clear, concise, and exact deseuptlon
reference belncr had to the accompanying
drawings,forming a part of this specification.

My invention relates to telephone-exchange
systems, and has for its object the provision
of improved means for operating signals.
More particularly, my invention has for its
object the provision of improved elearing-out
signaling apparatus and an improved signal-
ing apparatus that may be associated with a
number of lines of an exchange when a lim-
ited number of operators is employed—as,
for example, at night or holidays and Sun-
days—to supplement the line signals or in-
dicators, this supplemental signaling appa-
ratns when brought into service being oper-
ated by a subsecriber in initiating a call.
This signal may be- also constantly retained
in service to act as a supervising-signal, if
desired.

Heretofore difficulty has been experienced
in providing a suitable antomatically-oper-
ated clearing-outindicator. Signaling-lamps
constitute the preferred form of clearing-out
indicators; but I do not wish to be limited to
this precise instrumentality. In order to
havethesignaling-lamp glow when connected,

subscribers have replaced their receivers

upon the switch-hooks. Ithasbeen proposed
to provide, in connection with each clearing-
out lamp, a relay, which partly controls a

local circuit including the lamp, the relay

when deénergized serving to bring contacts
in the said local circuilt together, a plug-seat
switech being also employed for controlling

-contacts included in the said local circuit

which are separated through the agency of a
plug when seated to prevent the local circuit
from being closed when the cord-circuit is
idle. By means of my invention I am en-
abled to cause the signal-lamp to glow or
other suitable instrumentality to be operated
upon the replacement of receivers upon their

! plug-seat switech normally to open the clrcmt

Including the said signal, when the cord-con-
necting apparatusisnot in use. To thisend
in the preferred embodiment of my inven- 55
tion I inc¢lude a swnalmﬂ'—lamp in a circuit
the continuity of which is jointly controlled
by a relay, a line-jack, and a plug adapted
forinsertion within the jack. Thesaid relay
in the preferred embodiment of the inven- 6o
tion when deénergized closes contacts in-
cluded in the lamp-circuit, and if the cord-
connecting apparatus is idle the lamp-cir-
cuit is incomplete, as it depends parlly for
1ts completion upon the engagement of a plug 65%.
with a line-jack, so that normally the lamp
will not glow; butif the cord-connecting ap-
paratus is in cireuit between the lines the
lamp will glow if the relay is deénergized,
which occurs when both subscribers are 7o
through conversation, they having replaced

their recelvers upon the telephone hooks to

open or render ineffective the cireuit includ-
ing the relay. The signal-lamp does not glow
when either of the telephones is removed 75
from its hook, so that no clearing-out signal
can be manifested unless both SHboOPIbBI‘S
have finished.

The auxiliaryline-signaling apparatus com-
pI'ISlI]'D‘ a feature of my invention employs 8o
in its preferred embodiment a supplemental
relay which may be connected with a num-
ber of telephone-lines, preferably by means
of a manual switeh. This supplemental re- |
lay preferably controls the continuity of a 85

circuit including a signal-lamp. This relay

when included in circuit with the telephone-
line upon the removal of a subscriber’s re-
ceiver from its telephone-hook serves to close
contacts ineluded in the lamp-circult to cause go
the lamp to glow. Iprefer toemployalamp;
but I do not wish to be hmlted to this par-
ticular instrumentality. |

I will explain my invention more particu-
larly by reference to the accompanying draw- ¢35
ing, which diagrammatically illustrates a
multiple switchboard telephone - exchange
system equipped in accordance with my in-
vention.

‘The apparatus at substations 10 and 90 is 10>
well known to those skilled in the art. A bat-

switch-looks without having to employ a | tery-transmitter a, with its coil b and the re-
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subscribers’ stations that I have

ceiver ¢, is illustrated at each of these sta-
tions, a secondar y coil at each stationin this
par ticular instance being included in a local

or short cirenit with the telephone-receiver

thereat, while the primary coil in circuit with
the transmitter is placed in circuit with both
limbs of the corresponding telephone-line
upon the removal of the receiver from 1its
spring switch-hook.
winding of the induction-coil at station 10 is
thus Shown in series with the telephone-line,

the telephone-receiver at this station bemﬂ'
removed from its hook. The trmlsmitter—cir-
cuit at station 90 is open, the receiver at said
station being upon its hook. I do not, how-
ever, wish to be limited to the precise ar-
rangement of the telephone apparatus at the
shown.,
There is also provided at each station a call-
bell d, preferably responsive to alternating
current, which bell is in bridge with a con-
denser of the corresponding telephone-line.

Other connections for the call-bells, however,

may be employed.

The metallic-circuit telephone-lines extend
from the substations tQ an exchange. One
limb e of each metallic line is normally con-
nected with the two longer line-springs of
line-jacks f and g at sections 1 and 2 of the
multiple switehboard and also with the two
longer line-springs of the answering-jack at
section 2. The remaining limbs 2 of the me-
tallic lines are connected with the shortest
line-spring of each line and answering-jack
at each secticn of the board and also with one
terminal of the common battery /.. Thelimbs
¢of the telephone-linesarecontinued through
the spring-jacks when the lines are idle, each
of the sald limbs then including a line-indi-
cator m, one of whose terminals is connected
with the jacks, the remaining terminal of

each line-indicator being perumnently con-

nected with the remaining terminal of the
common battery. Upon the insertion of a

plug in any of the jacks the hne-lndlcator
connected with the said jack is cut out of

circuit, the longest line-spring of each jack

normally engaging a back contact, the long-
est line springs aud the back contaets engag-
ing the same bemﬂ' included in the lme -8~
11un(,1ator branch.

A subscriber when initiating a call by re-

‘moving hisrecelver from its switech-hook com-

pletes a cireuit which includes the common
battery and his line-indicator. In response
to the line-signal the operator inserts an an-
sweringz-plug ' within the answering-jack of
thecalling subseriber—say No. 10-—and there-
by opens the circuit through the indicator m
to cause its restoration. 1 provide an opera-
tor’s telephone and ringing-key !/ in conneec-
tion with each cord set. By operating the
key the operator may ineclude her telephone
in telephonic communication with the calling
subseriber or with connected subscribers.
Calling subscriber No. 10 desiring connection

for example, with called subseriber No. 90,

1

Thetransmitter primary |

)|
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the operafor inserts the connecting-plug =

within the line-jack ¢ of the called Subsel 1ber.

The operator by manipulating her key / may

signal the called subscriber. The apparatus

that I have thus generally described with ret-

erence tothe accompanying drawing is famil-
1ar to those skilled in the art.

I will now describe my improved clearing-
out indicating apparatus and my 1mproved
auxiliary or supervising line blgnalmw appa-
ratus.

I preferably associate with a group of lines
a single relay s, the continuity of the circuit
inclnding the same being controlled by a
switch s, which is thrown to close the circuit
through the relay when the single signal ¢, as-

' sociated with the group of lines, is to be op-

erated when one of the subscribers of that
group initiates a call. When the switch s’ is
thrown to an alternative position, circuit
through the relay s 1s opened. ‘I'he super-
VISIH*"'-SUTI]ELI { is preferably in the form of an
incandescent lamp, although I do not wish to
be limited to the precise sigual that 1s em-
ployed.

- The clearing-out relay w 1s preferably sup-
plied with current from the common battery

lc, the continuity of the circuit including this

relay being controlled by the telephone
switeh-hooks at the subscribers’ stations and
the plugs inserted within the line-jacks, this
relay being preferably included in bridge be-
tween the sides of the telephoniccircuit. One
terminal of the relay is connected, pretferably,
with one of the cord-strands of the cord-cir-
cuit-—in this instance the sleeve-strand—and
thereby with one side of the telephone-line,
while the other is preferably connected per-
manently with the remaining side of the tele-
phone-line through thecommon battery.
relay w is pl'ovided with a contact-arm v,
which is also connected with the common
battery.
released upon deénergization of the relay w
to engage a cantaet-termmal connected with
the swnalmfr-mmp 1w, this signaling-lamp
thereupon being included in a loeal eircuit
whose continuity is jointly controlled by the
arm v and the answering-plug with its engag-
ing jack and also in a second local circuit
whose continuity is controlled by the arm v
and the connecting-plug with its engaging
jack-~—thatis, thelamp in thisinstance is com-
mon to two local circuits. The battery X is
included in each of these circuits. In the
present instance one local circuit includes a
portion of the tip-strand, the tip of the an-
swering - plug, the line-spring engaging the
same, the line conductor oxtending from the
line-spring to the battery L, the conductor ex-
tending from the battery & to the arm v, and
the conduetm', including the lamp w, having
one end connected with the tip-strand, while
the other end constitutes the contact against
which the arm » rests when the relay w18 de-
energized. The second local circuit may be
Slmllm']y deseribed, with the exception that

The

The contact-arm v 1s adapted when
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the tip of t_he connecting-plug and the line- |

~ spring engaging the same serve in part to

10

20

30

35

40

45

50

55

60

close 1t. I thus provide two local circuits
whichare independent of the telephone-lines,
ecach adapted toinclude the clearing-out lamp
w, these circuits being independent of the
telephone-lines in so far as it is impossible to
open and close the same by means of the tele-
phone switch- hooks of the connected sub-
scribers’ stations. |

I use the term ‘“‘common battery” in the
claims in the sense of any sunitable source of
electricity.

It is obvious that changes may be made in
theembodimentof myinvention herein shown
and particularlydeseribed, and I donot there-
fore wish to be limited to the precise appara-
tus illustrated; but,

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

1. Inatelephone- exehanﬂ'e system,the com-
bination with a plurality of telephone-lines
extending from subscribers’ stations to an ex-
change, a switeh—hook being provided at each
of the subsecribers’ stations for supporting the
telephone-receiver thereat, a line-indicator
for each telephone-line, a -signal-relay com-
mon to said telephone-lines and normally in

circuit with said line-indicators, and a com-

mon battery connected with said relay and
Iine-indicators, any of said switch-hookssery-

ing when the receiver supported thereby is:

removed to include the eommon batteryin cir-
cuit with said relay and the line-signal cor-
responding to the switch-hook from which the
receiver is removed, whereby the said relay
and the line-signal of the calling-line are si-
multaneounsly opemted substnnmal]y as de-
scribed.

2. Ina telephone-exchan gesystem,the com-

bination with a plurality of telephone-lines

extending from subscribers’ stations to an
exchange, a switch-hook being provided at

each of the subsecribers’ stations for support- ;

ing the telephone-receiver thereat, a line-in-
dlcator for each telephone-line, a swnal -relay
common to said telephone-lines and nor-
mally in circuit with said line-indicators, a

common battery connected with said relay

and line-indicators, any of sald switch-hooks
serving when the receiver supported thereby |

is removed to incluade the common battery in
circulb with said relay, and the line-signal
corresponding to the switch-hook from Which
the receiver is removed, whereby the said
relay and the line-signal of the calling-line are
simultaneously operated, and jack-switches

provided with separable contacts included se- |

rially in the telephone-lines,the jack-switches

- being located between the line-indicators and
the substations, substantially as deseribed.

I

3

3. Inatele phoﬁe-exchange system,the com-

bination with two telephone-lines extending

from substations to an exchange, of cord-con- 65

necting apparatus for uniting the same for
conversation, a plug forming a part of said
cord - connecting apparatus, a jack-switch
adapted for engagement with the said plug
and connected with the telephone-line with
which the plug is to effect connection, a com-
mon battery, a switch-hook at each of the
subscribers’ stations for supporting the re-
ceiver thereat, the sald plug serving to in-
clude the relay in bridge of the telephone-cir-

cuit and both telephone-lines, whereby an op-

76

75

erative change in the circuit of the 1ela,y can

only be effected upon similar changes in the

switch-hooks of the connected subserlbers
and a clearing-out signal having a circuit for

operating the same, the said rela,y serving to

cloge the latter circuit at one point, while the
plug and the engaging jack-switch serve to
complete the clearing-out-signal circuit at
another point, either switch-hook serving to
close circuit through the relay and battery
to effect the operation of the said relay, sub-
stantially as described.

4. Inatelephone-exchange system,the com-
bination with two telephone—lmes extending
from substations to an exchange, of cord-con-

necting apparatus for umtmo' the same for |

eonversa,tion, a plug forming a part of said
cord - connecting apparatus, a jack-switch
adapted for enwagement with the said plug
and connected Wlth the telephone-line with
which the plug is to effect connection, a com-
mon battery, a switch-hook at each of the
subscribers’ stations for supportmn' the re-
ceiver thereat, the said plug serving to in-

3G
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clude the relay in bridge of the telephone-clr-' _

cuit and both telephone-lines, whereby an op-

erative change in the circuit of the relay can

only be e ected upon similar changes in the
switch-hooks of the connected Sub.scrlbers,
and a clearing-out signal having a circuit for
operating the same, the said relay serving to
close the latter circuit at one point, while the
plug and the engaging jack-switch serve to
complete the clearlnﬂ'-out-swnal circuit at
another poiut, said switch- hooks being pro-
vided with contacts and circuit connecmons
which cooperate therewith to close circuif
through the common battery and the relay
upon the elevation of the switch-hooks, or
either of them, when the telephones are re-
moved therefrom, substantially as described.

In witness whereof I hereunto subseribemy

name this 1st day of December, A. D. 1899,
WILLIAM E. McCORMICK.

Witnesses:
GEORGE L. CrRAGG,
CHARLES H. HUBERT.
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