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UNITED STATES

PaTENT OFFICE.

CHARLES E. SCRIBNER, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE WESTERN
. ELECTRIC COMPANY, OF SAME PLACE.

MULTIPLE-SWITCHBOARD TESTING APPARATUS.

SPECIFICATION forming part of Letters Patent No, 496,906, dated May 9, 1893.

Application filed March 1, 1890.

Serial No, 342,377, (No model)

To all whom it may concern:

Be it known that I, CHARLES K. SCRIBNER,
a citizen of the United States, residing at
Chieago, in the county of Cook and State of
Illinois, have invented a certain new and
useful Improvement in Multiple-Switchboard
Testing Apparatus, (Case No. 222,) of which
the following is a full, clear, concise, and exact
description, reference being had to the accom-
panyingdrawings, forminga part of thisspeci-
fication., .

My invention relates to switching appara-
tus designed more especially for use at the
switeh boards of a telephone exchange hav-
ing metallic circuits connected with multiple
switeh boards; the special switching appara-
tus consisting of the means for changing the
circuits of a telephone line at the central
office may be appropriately termed the cord
switch. :

- The eord switeh herein shown possesses cer-

tain novel features which constitute the prin-

cipal part of my invention herein.

In my application, Serial No. 839,597, filed
February 7, 1890, (Case No. 225,) for multiple
switch board apparatus, I have described and
claimed a cord switch in which certain of the
funections performed by my cord switch herein
are accomplished. I therefore limit this pat-
ent to specific combinations set forth in the
claims.

My invention will be more readily under-
stood by reference totheaccompanying draw-
ings, in which— .

Figure 1 is a diagram showing three me-
tallie circuits connected with three multiple
switeh boards at the central office, together
with the cord switches of two of the lines, one
at the first board, and the other at the last
board, the subsecriber’s outfit being shown in
detail at one station. Fig. 2 is a front eleva-
tion of the cord switch. Fig. 3 is a side ele-
vation thereof. Fig. 4 is-a rear elevation of
the same. Fig. 5 is a detailed elevation show-
ing the mannerof tiltingthe plungertothrow
on a ground branch containing the annunci-
ator when the plug is lifted from the socket.
Fig. 6 is a detailed sectional view of the ter-
minal loop plug of a line.

Like parts are indicated by similar letters

tact spring €3

and numeralsof reference thrdughout the dif-
ferent figures.

It will be understood that the telephone .

lines are distributed or grouped at the differ-
ent boards so that the work may be properly
distributed. Thus supposethere were athou-
sand lines in the exchange and five multiple
switch boards, or a multiple switch board hav--
ing five duplicate sections; two hundred of
these lines would be assigned to each board,
and hence-there would be two hundred cord
switches at each board, one for each line ter-
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minating thereat. These cord swilches are

conveniently built up in strips. Thus the
metallic or brass portions a and b.of the frame
of a strip may be insulated from one another
by a strip of rubber ¢; the base d of this

65

frame may be of insulating material and is" -

of sufficient width to support the springs
and contacts of the different cord switches
on the different sides of the frame; that is
to say the springs e e’ ¢® ¢® and contact e,
are supported upon one side of this base,-
while the springs 7/’ /2 f and the contact f*
are supported upon the other side thereof, If
will be observed that the plunger g is mount-
ed upon a pivoted metallicguideg’,this guide
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being pivoted to the metallic portion b of the -

frame; this metallic guide is provided with
an arm consisting of two parts, one portion g*
of the arm being preferably of insulating ma-
terial or some substance that will have lit-
tle frietion with the metallic spring f when
brought against the same, the other portion
¢° thereof being of metal and adapted to be
brought into electrical connection with the
spring f when the guide is tilted; it matters
not in which position the guide g’ may have
been placed. Whenever the plunger is forced
down the head thereof being forced between
the free ends of springs e’ ¢* said springs will
be spread farther apart, the spring e’ being
disconnected from contact e¢* and closed to
spring e while spring €* is at the same time
and by the same moveinent closed upon con-
This contact spring e® in the
particular system deseribed herein has no
function except to act as a yielding stop for
the spring €% In Fig. 1, I have not shown
said spring €, S
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The frame is provided with a socket and
cord hole foreachof the cord switches; the loop
plugs are provided with rings or metallic
pieces % entirely insulated from the strands
of the cord and from the tip and sleeve there-
of; this ring 7 when the plug is inserted in
its socket comes against the spring f and
against the upper metallic portion ¢ only of
the frame. Now it will be observed that when
my cord switch is used in connection with
the circuits shown in Fig. 1 this portion q is

‘connected through a test battery < to ground

while the portion b of this frame is connected
directly to ground. Therefore when the plug
of a cord switch is resting in its socket the
spring f thereof will be connected through
the medium of the ring or metallic piece % of
the plug to the strip or metallic portion o of
the frame and thence through the battery i to
ground. When the plug is lifted from its
socket this spring f will be diseonnected from
the battery and also from the ground; when,
however, the contact arm ¢ is brought against
the spring f said spring f will be connected
to the ground through the medium of said
arm ¢* and the portion b of the frame.

I will now describe my invention in con-’

nection with the circuiis shown in Fig. 1.
The telephone line & extends in two branches
k' I? from station 1 to the central office, the
limb %’ passing through the springs and con-
tacts of the switches of the line and from the
contact of the switch on the last board to the
tip of the terminal plug of the line; a branch
extends as shown through the individual an-
nunciator %k* and thence to spring f of the
switeh on the first board; and thenee when the
plug %k*is in its socket as shown the cireunit
may be traced through the ring % to metallic
piece ¢ of the frame and thence through test
battery ¢ to ground. The subseriber at sta-
tion 1 in order to call up the central office
simply turns the generator, the generator
being included in a normally open ground
branch which branch is automatically closed
when the generator is turned, and the tele-
phone at the station being on the automatic
telephone switch the circuit formed will be
from the ground branch through the genera-
tor and bell at station 1 and thence over limb
k" as traced through the annunciator %3; the
annunciator %® will thus be thrown down and
the subscriber having taken down his tele-
phone will be looped into the circuit. The op-
erator at board 1 seeing the shutter of an-
nunciator &* fall raises the plug %% thus bring-
ing her telephone %° into circuit at the same
time taking off the connection of spring f
with the test battery ¢ and ground. The op-
erator’s telephone %° and the subseriber’s
telephone are thus looped together in metal-
lie circuit; the operator while holding plug %*
roceives the order for the connection desired.
We will assume in the first instance that the
plug ! at board 3 is resting in its socket and
that the line called for is line m; this line m
we will consider as consisting of two limbs

496,906

m' m? corresponding in cireuit respectively to

limbs %’ I* of line k. The test is made by
touching the tip of plug %*to the test ring of
switech m?; now if battery cirecuit is thus
formed through half the winding of telephone
I* a elick will be heard in the telephone which
will be notice that the line tested is free; if
no click is heard it will be notice that the
line is bhusy. ' )

I will now trace the circuit. Beginning at
ground at board 1 the circuit may be traced
from ground through the telephone to spring
J? and the plug being removed, thence to
spring f” and thence to contact e* and thence
to spring ¢’ and thence to the strand of the
cord connecting with the tip of plug % from
the tip of said plug to the frame of switch mS
and thence over branch or limb m? through
the subscriber’s station thereon and thence

back over limb m' to spring f of the cord

switch at board 3 and thence through the me-
diam of the ring or plug I, which plug is as-
sumed to be in its socket, to the battery 7and
ground; thus when the plug ! is resting in
its socket battery circuit' will be formed
through the telephone %° when the test is
made. If, however,theplug!isremoved from
its socket this circuit would be open at plate
@ of the cord switch at board 8; moreover, if
a plug had been inserted in any switch of
line m, as for example switch m* or m?%, it is
evident that the limb m’ would be open to the
battery ¢ at the switch where the plug was
inserted and hence there would be no battery
closed through telephone %5, .

It will be observed that the generator at
the subscriber’s station isnormally in an open
ground branch, this branch being antomati-
cally closed to the limb of the cirenit pass-
ing through the springs and contaects of the
switches and including the individual annun-
ciator of the line whenever the generator is
operated. The generator can neverbelooped
into the metallic circuit and hence no auto-
matic shunt around the same is required.

‘When the plunger of the cord switch of
any line is depressed the operator’s calling
generator is looped into the circuit with the
bell at the subscriber’sstation thereon. After
the operator has completed the connection
between the two lines she brings the plunger
of the switch of the calling subscriber forward
to the position shown in Fig. 5. In this po-
sition the branch containing the calling sub-
scriber’s individual annunciator is closed to
ground while at the same time the operator’s
telephone is disconnected.

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

1. The cord switch having the two insu-
lated portions of the frame ¢ and b, the por-
tion o being connected to ground through
battery and the portion b being connected di-
rectly to ground and the spring f, in com-
bination with the metallic piece adapted to
be ingerted in the socket of the switch to form
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a medium of connection between said spring
and the battery, substantially as deseribed.

2. A series or strip of cord switches having
a common frame, the frame having two insu-
lated metallic pieces ¢ and b and a base of
insulating material projecting on. opposite
sides the frame upon which base the sets of
springs of the different switches are mounted,
said frame being provided with a different
socket and opening for each switch, substan-
tially as and for the purpose specified.

3. In atelephone exchange system, the com-
bination with a telephone line provided with
a terminal loop plug at the central office, and
a branch at the central office containing an
annunciator, of the spring jack switch of a
corresponding telephone line into which the
loop plug is adapted to be inserfed, a cord
switeh having a socket forsaid plug,and eon-
tacts operated by the lifting of the plug from
its socket to bring the operator’s telephone
into the circuit of the line, and a pivoted arm
or lever adapted to be tilted to diseonnect the
telephone and at the same time close direetly
to ground the branch from the telephone line
which contains the annunciator thereof, sub-
stantially as and for the purpose specified.

4. A metallic circuit extending from a sub-
seriber’s station through switches on different
switch boards at the central office, one of said
branch cireuits being normally connected
through a branch containing an individual
annunciator to ground at the central office

- and the other branch thereof being normally
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open at the central office, in combination with
a generator included in a mnormally open
ground branch at the subscriber’s station, the
grounded branch at the central office which
includes the individual annunciator includ-
ing also the metallic portion A of the terminal
plug of the line, said metallic portion A being
insulated from the cord contacts on the plug,

and means for closing said ground branch,

_whereby a ground eircuit may be formed be-

tween the subscriber’s station and the central
office including theé subscriber’s generator and
the individual annuneiator, substantially as
and for the purpose specified. , v
5. A telephone line connected in metallie
circuit with multiple switch boards, the two
branches or limbs of said line extending by
the strands of the flexible cord to the termi-
nals of aloop plug, a cord switch and a branch
containing the individual annunciator of the
line connected through the medium of a me-
tallic piece or portion of said plug to the me-
tallic piece « of a strip of cord switches, said
strip being connected to ground through a
battery, in combination with the spring jack
switch of another telephone line into which
the loop plug is adapted to be inserted, where-
by the two lines may be connected together
while the battery is disconnected therefrom on
lifting the loop plug from its socket to make.
connection with the other line. .
6. A telephone line extending from a sub-
seriber’s station in metallic circuit to switches
at the central office on different switch boards,
a branch from one of the limbs of said me-
tallic circuit to a spring f of a switch, said
switeh having two insulated megallic portions
o and b, the portion ¢ being connected through
a battery to ground and the portion b being
connected directly to ground, in combination
with means for electrically connecting said
spring at the will of the operator with either
said portion o or said portion b of the switeh,
substantially as and for the purpose specified.
In witness whereof I hereunto subseribe my
name this 8th day of February, A. D. 1890.
CHARLES E. SCRIBNER.
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Witnesses:
C. G. HAWLEY,
ELrA EDLER.
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