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UNITED STATES

Pa1ENT OFFICE.

CHARLES E. SCRIBNER, OF CHIGAGO, ILLINOIS, ASSIGNOR TO THE VVESTERN

ELECTRIC COMPANY,

OF SAME PLACE.

MULTIPLE SWITCH-BOARD TESTING APPARATUS.

SPECIFICATION forming part of Letters Patent l\To 384,644, dated June 19, 1888,
Application filed December 27, 1884, Sernl No. 151 362. (No model.)

To all whony it may concerm: :

. Beitknownthat I, CHARLES I, SCRIBNER, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-

-nois,haveinvented a certain new and useful Im-

provement in Multiple Switch-Board Testing
Apparatus, of which the following is a full,
clear, concise, and exact description, reference
being had to theaccompanying drawing, form-
ing a part of this speecification.

My invention relates to multiple switch-
board systems of a telephone-exchange, and its

object is to provide meauns for testing to deter-

mine whether the line of a subscriber wanted
is engaged. To accomplish this,.I take ad-
vantage of the well-knownlaw that condensers
are conductors of telephonicor voice currents,
but when placed in cireunit with a battery after
the first impulse no current can traverse the
circuit.

My invention consists in including a con-
denser in the cireuit with the telephone at the
different subseribers’ stations and in provid-
ing a test-battery and signal-instrument at the
central office and switching apparatus for con-
necting said battery with the different tele-
phone-lines, whereby it may be determined
whether the condenser of any given line is in-
cluded in the circuit, and thereby enable the
operator to determine whether the telephone

of the given line ison or off the hook—that is,

to determine whether the line is in use.

My invention is illustrated in the accompa-
nying drawing, in which A and B, respect-
ively, represent sections of two multiple
switeh-boards at the central office of a tele-
phone-exchange.

C and D represent two subseribers’ stations.

The circuit of the subseriber’s station C may
be traced, as shown, by the line & to thespring
of thespring-jack b onboard B,and from thence
by wire ¢’ to the.spring of the spring-jack con
board A, and theunce by wire ¢’ through the
annunciator ¢ to ground.

Station D is connected by line e with the
switches f g upon theswitch-boards, as shown.
At station C, I have shown the telephone and
bell in separate branch eircuits. At station D,
I have shown the telephone and bell connected
one after the other in the telephone-line, with
means for shunting oneinstrumentor the other

by means of the apparatus described and
claimed in Patent No. 283,927, granted me
August 28, 1883.

The telephone -line ¢ of station D is shown 53

open at central office. 'When the telephone-
lines are thus left open, the Firman system of
calling the cenfral office, which consists of in-
dependent lines, is used.

I have shown one of the lines open at the 60

central office and the other line closed through -
an annuneciator, and at stations C and D, I
have shown different circuits in order that it
may be seen that my invention is not limited

to any of the known systems of connecting the 65

wires either at the central office or at the sub-
seribers’ stations. As shown at station C, the
telephone is removed from the switch, and the
circuitis thus connected through the telephone

and thence through the condenser % to ground, 7o

while the cireuit of the bell of station C is
open.

At station.D the telephone is shown upon
its support. 'The bell at station D is thus in-

cluded directly in the circuit, while the tele- 75

phone and the condenser ¢ are shunted. Af
the central office I have shown the signal-in-
strument % and battery 7 included in a ground-
circuit and switching apparatus, whereby the

circunit of said battery may be closed to the 8o

switeh of any line upon the multiple board
A. Similar apparatus may be provided at
each board.

The telephone-line of each subscriber ex-

tends from the switch at his station to a spring 83

jack or switch upon the switch-board at the
central office. If the telephone is removed
from the switch at any subscriber’s station,
the condenser will thereby be brought into the
circuit.
connects the battery to the line, the circunit
will be found open at the condenser, and the
signal-instrument will not be operated. If;
on the other hand, the telephone is on the

switch and the circuit of the line is closed 95

through the bell directly to ground, the hat-
tery at the central office when cornected to
the line will find circuit to ground at the sub-
scriber’s®fation. If the battery finds circuit,

the signal-instrument or sounder & will be en- 100

ergized, and the operator will know by the
movement of the sounder that the felephone

In this position, when the operator go
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is hang on the switch ab the terniinal ox sub-
seriber’s station.

The closing of the sounder %, or whatever
the signal-instrument may be, at the: central
office will thus indicate to the operator at the
cenfral office: that: the line is not being nsed
by the subscriber. : On the other hand, if the
signal-insbrument ismotaffected when the bat-
tery is closed to any given line, the operator
will know that the telephone of the line is off
the hook and the cirenit of the battery cut off
by the condenser. ' Thus when the signal-in-
strumentindicates: that: the condenser is in
cireuit. the operator will conelude that the
line with which he has connected the battery
is busy. . Suppose: the: plug miat board B re-
moved, from the switeh, so that the wires a «’
will be connected together through said switeh.
Suppose, now; that the operator: at board A
wishes to determine whether the: telephone
at station:C is onthe switch.  : By inserting:the
plug #, asshown, intheswitch of theline athis
hoard and depressing the keyo, the circnit of
battery 7 imay Dbe closed to said plug n, and
thence throngh the medinm of the switch to
wire ay and thencethe eirenit may be traced to
station G, and thence through the telephane to
the; condenser 7. The battery:cireuit being
thus open at the condenser; noindication will
be made by the signal-instrument %, and this
will be natice to: the operator that the con-
denser /& is in the civeuit; and henee that the
the telephone: is off the hook.  If, however;
the telephone were inng on thehook, theline
a would be connected through the bell directly
to ground, and the battery? accordingly would
find circuit and operate the signal-instrument
k, thus notiflying the operator that the con-
denser & was out of the cireuit, and hence that
the telephone was on the hook. It will thus
be seen that the operator at any switch-board
may determine the position of the switeh at
any subscriber’s station.

Any form of telephone switeh may be used
at the subseribers’ stations. I haveshown and
described the gravity-switch, which is most
commonly in use, and which is so arranged
that when the telephone is hung up the cir-
cuit will be directed through the bell.  On the

other hand, when the telephone is removed
from the switeh the position of the switch is
changed, so as to cut out the bell and bring the
telephone into cirecuit.

There are several other well-known forms
of switehes, among which I would mention
thoseshownin my Patents No. 248,671, granted

October 25, 18815 No. 271,280, granted Janu:
ary 30, 1883, and No. 287,873, granted Novem-
ber 5, 1883, and also 'patent to George M.
Phelps, Noi 222,201, granted Décember 2,1879.

I claim as my inventionand desire to secine
by Letters Patent—

1. Thecombination, with the multipleswitch-
boards of a telephone:exchange, of telephone:
lines:connected therewith and each extending
to a subscriber’s; station, a condeénser perma-
nently eonnected in the braneh wire contain-
ing the telephone between the telephone and
ground: at jeach subscriber’s station, a teles
plione-switeh at each isubseriber’s station for
bringing the teleplione and icondenser into the
eirenit of the: line when :the telephone: is re!
moved from the: switch-lever, a battery and
signaling! instrument or sounder at the differ-
ent 'switch-boards ai' the central office, and
switching apparatus, whereby it may be de-

6c

65

termined: at any: of the boards: whether: the

telephone of any station is onorioff the switeh.

2. A telephone:line extending from ground
aba'subseriber’s station | through & condénser
and a telephone toa switch atsaid station and
thence to:the eentral: office, 'said line being
connected atithe central office with ‘a spring-
Jack switch on: each of itwo ori more switch-
boards andithence to ground, in combination
with a soundey orsignaling devieeand battery

80

in a grounc=cireuit at one of the switeh-boards, |

and switching 'appardtus for connecting said
grotnd-circuib with said telephone-line at the
switeh of said board, whereby it may be de-
termined whether the line is open at the
spring-jack of said line at any other of the
boards, substantially as deseribed.

3. The combination, with the bell,telephone-
switeh, and telephone at asubsecriber’s station,
of a condenser included in the branch of the
switeh which includes the telephone, the tele-
phone-line permanently connected with the
switch-lever and extending through a spring-
Jack on each of two or more multiple switeh-
boards at the subscriber’s station, a sounder
and battery in a normally-open ground-cireuit

at each of the switch-boards, and switching

apparatus whereby the position of the switch
at the subscriber’s station may be determined,
substantially as and for the purpose specified.
In witness whereof T hereunto subseribe my
name this 19th day of December, A. D. 1884.
CHARLES E. SCRIBNER.
Witnesses:
GEORGE P. BARTON,
Wi, 0. MaARTIN,
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