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To all whom it may conecern:

Be it known that I, WiLLiAM M. DAVIs, a
citizen of the United States, residing at Chi-
cago, 1n the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Telephone-Exchange SYS-
tems, (Case No. 7,) of which the following is
a full, clear, conecise, and exact deseription,

reference being had to the accompanying

drawing, forming a part of this specification.

My invention relates to multiple-switch-
board telephone-exchange systems, and has
foritsobject the provision of improved means
for testing the condition of use of called-sub-
scribers’ telephone-lines.

In accordance with my invention the test-
Lhimbles are connected with one terminal of
a test-battery through the sleeves of the plugs
inserted within the spring-jacks. The other
terminal of the battery is adapted for connec-
tion with the tip of the testing-plug through
the agency of the operator’s listening-key.
1'he battery that is used for testing may also
be used as a common battery for supplying
the transmitters at the subsecribers’ stations
with current. When the battery thus per-
forms this double funection, the tip of the an-
swering-plug is also in electrical connection
with the latter terminal of the battery, where-
by the test may be rendered inoperative, as
the battery-current may follow the tip-strand
Instead of being diverted across the operator’s
telephone set connected in a bridge of the
cord-strand. I therefore make that portion
of the tip-strand between the operator’s tele-
phone set and the answering-plug discontin-
uous to battery-current, so that in effecting
the test the current will have to find path
through the operator’s telephone.

I will explain my invention more fully by
reference to the accompanying drawing, illus-

trating the preferred embodiment thereof, in

which a multiple-switehboard telephone-ex-
change system is diagrammatically illus-
trated. S

The apparatus at substations 10 and 90 is
well known to those skilled in the art.
battery-transmitter ¢, with its coil b, and a
receiver e, included in loeal cirecuit with a
secondary coil d, are illustrated at these sta-
tlons, the primary coil b at each station be-
ing adapted for inclusion directly in cireuit

A

.| with thelimbsof the corrgsponding telephone-
line through the agency of the telephone

i switch - hook when the receiver is removed

therefrom. Acall-belle, preferablyincluded
In circuit with a condenser £, is adapted for
inclusion across the limbs of the telephone-
lime when the receiver at the corresponding
station is upon its hook. Other substation
apparatus, however, may be employed, if de-
sired. The limbs g and & of each telephone-
line extend to line-jacks 7 and % at sections
I and 2 and an answering-jack [ at section 2.
A common battery m is connected in bridge
between the sides of the telephone-line, hav-
ing one terminal preferably permanently con-
nected with the limbs ¢ and the other ter-
minal connected with the limbs 7/ through
line-indicators n n and the longer or sleeve
line-springsef the spring-jacks and their back
contacts. The shorter or tip line-springs are
connected with the limbs ¢g. The cord-con-
necting apparatus preferably comprises an
answering-plug o and a connecting-plug p,
which constitutes the testing-plug, a sleeve-
strand and a tip-strand uniting the sleeves
and tips of the plugs.. Ringing-key springs
g ¢ and listening-keysprings + rare included
in these cord-strands and are normally con-

nected, as illustrated. A key s is provided,

which when actuated in onedirection serves to
include in the circuit operator’s telephone set
t, which is the preferred test-indicator, while
when actuated in the other direction it serves
to include the calling-generator « in c¢ircuit
with the called -subsecriber’s signal-bell. A
clearing-outindicatorv isincluded ina bridge
connection between the sleeve-strand and the
terminal of the battery m, that is immedi-
ately connected with the line-indicators, this
battery and c¢learing-out indicator being in-
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cluded in a bridge of the telephonic circuit |

when the plugs are inserted in the jacks.
One terminal of the operator’s set is connected
with that terminal of the battery that has per-
manent connection with one side of each tele-
phone-line. The other terminal of the oper-
ator’s telephone set is adapted for electrical
connection with the tip-strand of the cord-
circuit when the handle of the switeh-lever s
is moved to the right. A retardation-coil ¢

is Included between the operator’s telephone
set and the spring » of her telephone-key that
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is included in the tip-strand, the testing-cur-
rent being passed through the coll w to the
operator’s telephone set. A condensera may

also be emploved by which a resistance vy

may be shunted. The test-thimbles of the
spring-jacks are electrically

through The agency of the sleeve-strand con-

nected with one terminal of said battery and

the sleeves of the inserted plugs.

A test of a busy line is manifested by a
click in the operator’s telephone, the test-
circuit being completed from the terminal of

the battery that is connected, through the

agency of the sleeve-gstrand and sleeve, with

the engaging thimble, to the tip of- the test-

ing-plug, the tip'—.strmld, the retardation-coil
w, the operator’s felephone being cat 1nto
circuit, the operator’s telephone, to the other
telmmal of the battery.

“made discontinuous to battery-current by

|
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means of condenser z, included in this por-

tion of the tip-strand, which condenser pre-

vents the battery-current from being shunted |

away from the operator’s telephone. If the

called-for line is idle, the thimbles will not ;
be charged and no noise will mant ifest itself

in the 0pemt01 s telephone.
Having thus described my nwentlon

claim as new and desire to 5eeure by Letters
Patent—

phone-lines, each extending from a subserib-
er’s station to a plarality of seetions of mul-
tiple switchboard, sides of the telephone-cir-
cuits being connected with tip-contacts of
jack-switches, a common battery having one
terminal also connected with the said sides,
a cord-circuit having sleeve and tip strands,

connected and
are charged with current from the battery n |
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| eh&nﬂ'e system,
‘The remainder of
the tip-strand from the corresponding spring
r to the tip of the answering-plug may be |

| plug,

bles or contacts adapted for electrical con-

‘nection with the sleeve-strand through the
agency of the inserted plugs, an operator’s
telephone set, and a- telephone-key adapted

to include the operator’s telephone set in c¢ir-

cuit between the tip-strand and the terminal :
of the battery connected with the tip-contacts
of the jacks, the tip-strand being eontinuous

to battery-current between said telephone-
key and the tip of the connecting-plug,

telephone-key and the anawermmpmg, sub-
stantially as described.

2. In a multiple-switchboard telephone-ex-
change system, the combination with tele-

ph-one-.lines, each extending from a subsecrib- |

cuits being connected with tip-contacts of
jack- smtehes a common battery having one
terminal also comleeted with the said s1des,

but
discontinuous to said current between the

1

er’s station to a plurality of sections of mul-
tiple switchboard, sides of the telephone-cir-

659,959

a cord-circuit hrwm&' sleeve and llp Rllﬂ;lld‘ﬂ
the sleeve-strands being connected with 1he
remaining terminal of the said common bat-

tery, the jacks of the switchboard being pro-
vided with electrically-connected test thim-
bles or contacts adapted for electrical con-
nection with the sleeve-strand through the
agency of the inserted plugs, a testing appli-
ance, and a key adapted to include the test-
ing appliancein circuit between the tip-strand
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and the terminal of the baftery connected

with the tip-contacts of the jacks, the tip-

strand being continuous to battery-current
between said key and the tip of the connect-
ing-plug, but discontinuous to said current
between bhe key and the answering-plug, sub-
stamlally as deseribed.

3. Ina multiple-switchboard telephone-ex-

phone lines each extending from a subscrib-
er’s station to a plurality of sections of mul-

tiple switchboard, sides of the telephone-cir-
cuits being connected with tip-contacts of

jack-switehes, a common battery having one
| terminal also connected with the said 51{1@%, i
cord-cireuit, electrically-connected test-thim-

bles for the jacks, the plugs of the cord-cir-
cuit serving to connect the test-thimbles with
the remaining terminal of said battery, an op-

| erator’s telephone set and a telephmm key
1

adapted to include the operator’s telephone

the combination with tele-
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set in circuit between the tip-strand and the

i terminal of the battery connected with tip-
1. Ina multiple- SWltCth&I’d telephone-ex-
change system, the combination with tele-

contacts of the jacks, the tip-strand being
continuous to battery-current between said

| telephone-key and the tip of the connecting-

plug, but discontinuous to said current be-
tween the telephone-key and the answering-
substantially as described.

4. Ina multiple-switchboard telephone-ex-
change system, the combination with tele-

j phone—hnes each extending from a subsecrib-
the sleeve-strands bemﬂ' connected with the r'

remaining terminal of the sald common bat- -
tery, the J&Gkﬁ: of the switechboard being pro-
vided with electrically-connected test thlm-j

er’s station to a plurality of sections of mul-

tiple switchboard, sides of the telephone-cir-

cuits being Lonnected with tip- contacts of
Jack—qwuehes a comimon battery having one
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terminal also connected with the said 51des a

cord-circuit, electrically-connected test-thim-

bles for the jacks, the plugs of the cord-eir-

1I§

cuit serving to eonnect the test- thimbles with
the remaining terminal of said battery, a test- -

ing Appllanee, and a key adapted to include
the testing appliance in cireuit between the
tlp-stmnd and the terminal of the battery
connected with tip-contacts of the jacks, the
tip-strand being continuous to battery-cur-

rent between sald key and the tip of the con-

necting-plug, but discontinuous to said cur-

{ rent between the key and the answer mﬂ"—plu

subqtan‘rmllv as deseribed.
In witness whereof I hereunto subsecribe
my name. this 18th day of June, A D. 1900,

WILLIAM M. DAVIS.

- Witnesses:
GEORGE L. CRAGG,
HARVEY L. HANSON..
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