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Lo all whom It Ml CORCern:

Be it known that I, ERNEST P. WARNER, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of 1l11-
nois. haveiny ented a certainnew and usefal Im-
provement in Multiple-Switch-Board Systems
of Telephone-Exchanges, of which the follow-
1ng 18 a full, clear, concise, and exact descrip-

tion, reference being had to the accompanying

drawing, forming a part of this specification.
My invention relates to multiple swileh-
board systems of telephone-exchanges, and
more particularly to that system in which the
telephone - lines, after passing through their
spring -jacks and other app aratns, are GOH-
nected through cords and plugs to ground,
cordand plug thus being meluded 1h the oy Om;ld
portion of each of the lines. The cords are

distributed at the different boards, preferably
1n the same manner as the individual annun- .

clators, 30 that when a call comes in {rom any
Ilne the cord of said line will be at the same

‘board as the individual annunciator which in- |

dicates the call.
The operator finds ouf by hatenmm “it his

telf‘phone what connection is wanted, and then

inserts the plug of the calling subseriber in
theswitch of the subscriber ealled and, throw-

ing battery to line, summons the ealled sub-

scriber. The plug of the calling subseriber
having beeninserted in the switeh of the called
subscriber, the test-wire of the line will be
crossed or connected with the line ecalled

through fhe medium of the plug in the usual

manner; but there will be no connection be-
tween the line of thesubseriber who sentin the
call and the test-wire of said line, because the
spring-jack of thelineof the calling subseriber
will not be used in making the eonnection be-
tween the two subseribers. Hence, the test-
wire of the calling subscriber would be left en-

tirely disconnected, and there would be no

means o1 testing at the ditterent boards to de-
termine whether a line having its plag in-
serted in the switeh of another hue was bhus

busy.
Myinvention cm}smts in providing a switch-

ing device and connection for each of the dif-

ferent test-cireuits, so that on taking up the
plug of any line the test circuif or wire of said

line will be immediately closed to ground, 8o
' thab an operator at any other lm..uﬂ ! con-
necting with the said test-wire at miy other
P board, will find circuit, and will thus know
that the Iine is busy.

- My invention also consists in certain modi-
fications in the listening - key, whereby the
listening key may be used as a ealling-key. |

tion reference is made to United States Letters
- Patent No. 305,021, of September 9, 1884, aud
No. 306,414, of October 14, 1854,
My invention 18 iliunstrated in the acconm-
panying drawing, 1n whiceh I have shown sec-
tions of two multiple switch-bhoards, each pro-
vided with spring jacksfor two lines, the lines
connected therewith, the LE‘%L'(]liﬂlih} and the
ground-connection, which I have invented.
The telephone-line ¢ passesthrough aswiteh
on each of the boards, and from the switeh on
the last board through an annunciator and

by " - 2l

plug to switch b, and thence to ground. The
other telephone-line, ¢, passes 1n like manuer
- across the boards thromh ity anpunclator,
hstemnﬁ* key, and cord and l}mﬁ to switch 4,
and thence to oround.
' The test wires or circuiis ¢ and [ of the dif-
ferent linesare eonnected in the usual way with
insulated frames ortest-pieces oif theswitches.
A plug inserted in any switchh connects the
- frame, and henece the test-wire, with the tele-
. phone-line, and thus a test made at a switch
of the line on any other board will show that
the line 1s busy, as 1sshown in the well-known
multiple switeh-board system claimed 1n my
said Patent No. 305,021, of September 9, 1884,
As only one plug 18 used in et}lmectmﬁ‘ twao
1ines, it 18 necessary to provide means fa}r fest-
ing the line whose plug is inserted in the other
line. This Iaeeomplzbh by providing ground-
connections ¢ g for the different test-wires.
| When a plug, £, 18 lifted, the switch & closes
upon the point of ground-wire g, and thus the
test-wire ¢ is connected to ground. I'ne fact
thiat 1t 18 thus connected may be readily detfer-
mined by touching the test-piate of any switeh
of that line at any board with the test-plug
| connected in cireuit with the telephone and
| battery of the operator, This connection with
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listening-key, and thence through a eord and
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As to the state of the art prior {o my 1nven-
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the test- -plate of a busy line at any board will
give a click in the operator’s telephone to in-
dicate that the test- plate is grounded, and
hence that the line is busy.

At board No. 1 I huve shown the cam-lever
of the listening and ealling key in its upright
position, in whieh the plunger is in its inter-
mediate position. In this position the ecir-
calt of the telephone-line is
the springs & I through the medium of the
plunger. This is the normal position of the

plunger when the telephone-line is not in use,
and also when the telephone-line is connected

with another line.

At board No. 2 I have shown the cam-lever

turned to the right, so as to raise the plunger
to its highest position. 'The plunger is thus
disconnected from both springs of the switch,
and the springs, by their own resiliency, close

upon the contact-points m n, thus looping the

operator’s telephone into circuit. When the

cam-lever is in this position, the switch is ased

as a listening-key.

On one of the springs of each Smtch I have
provided theinsulationo,and below thesprings
a contact-point, p. Onthrowingthe cam-lever

to the left the plunger is forced down, s¢ as to

Impinge against the insulating material o and
close upon contact-point p.
the circuit of the generator ¢ may be traced
to the plunger, thence to the spring of the
switch with which the cord is (301meet{3d (not
to the otherspring because of the insulation o,)
and thence, when the plug is inserted, to rhe

Iine of the mtbsm iber called. Thus the called

subscriber may be snmmoned.
Having thus deseribed my invention, I claim
asnew and desire tosecure by Letfers Patent—

1. Ina multiple-switch-board system of tele-

phone-exchange, the combination, with tele-

closed between

In this position

7

356,859

pone-lines connected with difierent switches
npoun the different boaris, of test-circulls, one

for each telephone-line, eonnected with the in-

sulated frames or test- mecea of the switches of
their d}fﬁ,rentlmes rec;pectwelv, and ground-

connections g ¢/, connected with the dlffuent
test-circuits and switches b d, operated by the
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plugs, whereby the different test- wires are

connected to ground, substantially as shown
and dcsarzbed

phone-exchange, the combination, with a tele-
phoune-line, «, " which is .cmm_ected with the

switeh on each of the boards and through an

annunciator, listening-key, cord and plug, and

switching device to ground, of a test-cireuls,

¢, connected with the test-plates of the differ-

ent switches of said line, and a ground-con-

SO
2. In a multiple-switch-board system of tele-
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neetion, g, whereby said test-wireis automatic- -

ally closed to ground when said plug is lifted

for insertion in the spring-jack of a called

60

subseriber, sabstantially as and for the pur-

pose specified.

- 3. Ina calling and listening key, the com-
bination, with the piunger, of t'n o springs, k[,
Suppom,d on opposite sides of the plunﬂ*er

contact-pointsm #, agaiust which said springs

close when the plunﬂ*er 18 raised, the insula-
tion o upon one of said springs, agamst which
the planger impinges when forced toits lowest .
position, and the contact-point p, upon which
the plunger closes, substantially as shown and

described.

In witness whereof I hereunto subseribe my

name this 1st day of November, A. D. 1856.

ERNEST P. WARNER.

Witnesses:
GLEORGE P. BARTON,
Craas. €. WOODWORTH.
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