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- and improve systems of this character such

© that by the use of simple and inexpensive
-apparatus a
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_ . My invention.is illustrated in the accom-
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" so far described comprises no'part of my
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To all whom it may concern:

‘a citizen of the United States, residing in

cut-off Telay 9 and-with the coil of that re-

UNITED STATES. PATENT OFFICE.

CHARLES S. WINSTON, OF CHICAGO, ILLINOIS, ASSIG_NOR TO0 KELLOGG SWITCHBOARD-
AND SUPPLY COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS.

TELEPHONE TESTING SYSTEM.

983,960.

Be it known that I, CrarLes S. WixNstox,
Chicago, county of Cook, and State of Illi-
nois, have invented certain new and useful
Tmprovements in Telephone Testing Sys-
tems, of which the following is a specifica-
tion. =~ - ool

My invention relates to telephone testing
systems Such as ave used at the central office
of an exchange for obtaining the idle or busy"
condition of the telephone Iines before com-
pleting . conversational connection’ there-
with. . . . . - ’ : '

The object of my invention is to simplify

! YositiVe indication of the con--
dition of the line will be given to-the opera-
tor-in_an-efficient manner. R

panying drawing in which
shown in its normal- condition.’ A
- The calling and called. subseribers’ sta-
tions are represented at the right and left of
the drawing, these stations being equipped
with similar apparatus at the central ofiice,
the apparatus of the called line being des-
ignated by figures having the suffix “’7.
Station 1 is provided with the ringer or an-
nundiator 2, and cofidenser 3 in a permanent
bridge of the line conductors, and with the
transmitter 4 and receiver 5 in a bridge nor-
mally maintained open by contacts of the
hook switch 6. This substation is conuected
with the central office by line wires 7 and 8,
the conductor 7 being connected with the
ground pole. of battery A through the out-
side contacts of the cut-off relay 0y the con-
ductor 8 being connected through ¢he other
outside contacts of relay 9 and the cojl of the
line'relay 10 with the Iive pole of battery A.
Line relay 10 controls contacts in the circuit
of the line signal 11 and battery A. The
line is proyided with the usual answering
and multiple jacks having test coptacts 12
and lip contacts 13, the test contacts ‘being:-
connected with one of the inside ¢ontacts of

all apparatus is

’

lay, and the tip comntacts being. connected.
with the other inside contact of relay 9.

‘It is to be -understood that the apparatus

present invention, and that any other suita-
ble apparatus may be substituted therefor,

ing end of th

Specification of Letters Patent. ~ Patented Feb. 14, 1911.
Application ﬁled.nay’s, 1907, Serial No. 372,697. ’ ’ -

The cord circuit adapted for use with this
telephone line is provided with the terminal
plugs ¥4 and 15, the tip contacts of these
plugs being connected with the tip strand 16
and the sleeve corntacts being connected with 60
the sleeve strand 17. The 'tip. and sleeve
strands contain respeetively ~condensers 18-
and 19 and series coritacts of the operator’s -
ringing key 20. TFhe tip strand also contains
the normally open ¢ontacts 21 .and 22 con- -65
trolled by the sleeve calling supervisory re-
lay 24. The answering end of the cord cir- .
cuit is provided with the tip and sleeve ye-
layvs 25 and 26 connected in a bridge of the
talking circuit, including the central source 70
of current A, and jointly controlling the
circuit of suI:LerVisory signal 27. .The call-

r ~cord cireuit is similarly pro-
vided with tip and sleeve relays 28 and 24 in .
a‘similar bridge of the calling end of the 75
cord circuit, and' similarly controlling the
circuit of supervisory signal 29.- N

The-tip of the calling plug 15 is normally

‘connected" through the tip series contacts of

the operator’s ringing key 20 with contact 21 80
of the supervisory relay 24, and thence
through the norinally closed contact 23 and
condnetor 31 with the normally disconnected
auxiliary spring 82 of the operator’s listen-
ing key 83. This spring 82 is adapted to 85
make connection with the contact 84 when '
the key is actnated, this contact being con-
nected through conductor 35 and the high
resistance impedance coil 36 to greund. A
branch conductor from conductor 35 con- 90.
nects with the condenser 37 and from the
other terminal.of this condenser through the
tertiary winding 38 of the operator’s induc-
tion coil 39 to the lives pole of central:bat-
tery A. . : Lo
The upper spring of the operator’s listen-
ing key is connected through conductor 40

95

with- the tip strand of the cord circuit at a

point to the left of the contaéts 21 and 22 -
of the supérvisory relay 24, while the lower 100
spring is connected directly to: the “sléeve
strand of - the - cord- circuit. -The lower

.spring of the operator’s ringing key 20 is

adapted when actnated to connect with con-
tact 42 which connects with the live pole 0£-105 -
battery A through the non-inductive .re-.

‘ststance 43.". The tip spring of this ringing:

key is adapted to connect with any suitable-
source of ringing current. - T
Tn operation, the subscriber m-.charge of 110"



10

2 .

substation' No. 1 removes his receiver from
its hook, thereby completing the circuit of
line relay 10 and displaying the line signal
11. The operator thereupon inserts her
answering plug 14 in the jack of the called
line and-in so doing completes the circuit of
ber supervisory relay 26 from the live pole

of battery througt the coil of that relay,the.

sleeve of the plug and jack, and the coil of
relay 9 to ground. Reluys 26.and 9 are

thereby acétuated, the actuation of relay 9-

completing the circuit of supervisory relay
95:0verr the telephone line. Relays 25 and
26 now being actuated, the supervisory sig-
nal 27 is not displayed.. The operator now
throws her listening key 83 and inquires the

desired nuinber. Finding 17 to'be the sub-

station desired, the operator touches the tip
contact of plig 15 to one of the test con-
tacts 12’ ussociated with the desired line.

If the desired line is busy, its test contacts |

will be in conneclion with the-sleeve con-

tact of another cord cireuit and will thereby

be at a_potentizl higher than that of earth.
Current” will thevefore flow from the fest
contact of the jack over the tip of the cord
circuit, through the contacts 21 and 23 of
supervisory - relay 24, over donductor 31,

. ‘contacts 32 and 34 of the listening key 33,
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through -conductor 35 to the connected ter-
minals of the impedance coil 36- and. the
condenser ‘37. The condenser 37 is nor-

mally fully charged, one terminal being con-

nected with the earth pole of battery .\
through the impedance coil 36, and the othér
terminal being connected through tl\e ter-

tiary winding 38 of the operator’s indue-

tion coil 89 with the live pole of battery
A. Thus, the conductor 35 being connected
with a potential higher than that of earth
when a busy line Is tested, the condenser
will be suddenly partially discharged, this
discharge sending a momentary impulse
through the tertiary winding of the oper-
ator’s induction coil, which impulse pro-
duces in the secondary of the induction coil
and in the operator’s receiver in series there-
with, 2 similar momentary impulse indi-
cating that the line is busy. - By the adjust-
ment of the resistance and -impedance of

the coil 36, of a capacity of condenser 37

and the resistance ot the winding 38 of the

operator’s induction coil the most desirable

volume of test cnrrent may be obtained, and
it has been found possible to vary this vol-

uine between reasonable limits by simply ad-.
_justing the coil 86. If the desived line is
not busy its. test contact will be at the

potential of earth and there will therefore

be no discharge of condenser 37 when the-

tip of the cord is connected with the ‘test
contact of the Hue and the gperator will re-
ceive no signal. ' ) :

- Assuming the desired line to be idle, the
operator inserts her calling plug.and there-

983,966

by completes a civcuit from the live pole of
battery A through the coil of supervisory
relay 24 through the sleeve of the plug and
jack and.the coil of cut-off relay 9 to
ground. This actuates relay 97.connecting
the limbs 7% and 8" of the telephone line
respectively with contacts 13" and 127 of
the jacks and also acfuates relay 24 which

7¢

completes the circuif of supervisory signal -

29, displaying that signal. The actuation
of relay 24 also completes the normally
broken tip strand of the cord circuit by
closing , contacts 21 and 22 and disconnects
test conductor 31 by severing contacts 21
and 23.  The operator now throws her ring-

75

80"

ing key and thereby. substitutes the non- -

inductive resistance 43 for the coil of relay
24 and maintains the cut-off relay actuated
as- before, simultaneously -placing ringing
current on the tip side of the'te],ep%pne line.
This" ringing current passes through the
condenser 3, annunciator 2/, back through
the non-inductive resistance 43 and the bat-

tery A ‘to earth. When the called .sub--

scriber answers his call the circuit.is com-

_pleted through the hook switch 4” and over

the tip of the jack and plug through the
coil of supervisory relay 98 {o ground:
This. actuates relay 28 and eflaces the super-
visory ‘signal 29.. The subscribers are now,
in conversation and all signals at the central
office are effaced.” When either subscriber

terminates the conversation the supervisory

signal Asgociated with his line is displayed
by. the falling-back of the tip supervisory
relay for his end of the.cord circuit. When
both supervisory signals 27 and 29 are dis-
played the operator removes her connecting
plugs and the apparatus assumes its normal
conaition. : ; .

It is to be understood that the cord cireuit
Liere shown and described is only to illus-
trate the application of my testing systemn
to an operative telephone system, and that
many other forms of central energy cord.

way. departing from the spirit or scope of
my invention. o

What I claim is: _

1. In a telephone system, the combination
with .a tclephope connecting cireuit, of ‘a
source of current, a winding of an induction
coil, » condenser and an impedance coil con-

qnected in a-bridge between: the.poles of said

source, a testing condudtor connected to the
conductor” conmnecting said condenser and
said impedance coil, and a receiver induc-
tively connected with the winding. of said
induction coil for receiving discharge dis-
{nrbance from said condenser when a busy
line is tested, substantially as described.
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.circuits could be substituted without in.any
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9. In a telephone system, the combination
with a telephone line having testing contacts .
at the central office, & testing conductor to'.

connect therewith, o source of currenf, an.

130
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impedance coil connected between a pole of
said source and said testing conductor, a
condenser and an induction coil winding
permanently connected in series between
said testing ¢onductor and the other pole of
said source, and a test receiving device af-
fected by the change of current in the in-
duction coil winding due to the discharge of
said .condenser when the test conductor is
connected with ‘the test ring of a busy line,
substantially.as described. ‘

3. In a telephone system, the.combination
with a telephone line having testing contacts
at the central office, a testing conductor to
connect therewith, a source of current, an
operator’s induction coil, a condenser and a
winding of said induction coil permanently
gerially connected between said testing con-
ductor and a pole of said source, an impe-
dance coil connected between the testing con-
ductor and the other pole of said source, a
test receiving device in the circuit of an-
other winding of ‘said induction coil actu-
ated by the discharge of said condenser

‘when the test conductor is connected with

the test contact of a busy line, substantially
as described. - ' '

4. A: telephone testing system comprising
a source of current, an impedance coil, a
condenser and a winding of an induction
coil in a closed circuit, whereby the con-
denser is charged, means to complete a cir-

cuib in shunt of the condenser and winding

of the induction coil when a busy line is
tested, whereby the condenser-is discharged,

a second winding for said induetion coil,

and a receiver connected therewith to detect
the -discharge of said condenser, substan-
tially as described.

- 5. In a telephone system, the.combination
with a-cord circuit having a talking strand,

ca testing strand conmeeted therewith, a

source of current, an impedance coil, a con-

983,068

a

denser and an induction coil winding in a
series circuit with said source, a terminal of
said impedance coil and a terminal.of said
condenser being connected with the test con-
duetor during testing, a test receiving de-

-vice, and means whereby said testing com-

ductor cannot be connected with jhe cord
circuit during a complete connection, sub-
stantially as described.

6. In a telephone system, the combination
with a cord circuit having a talking strand,
a testing strand normally isolated therefrom,
a source of current, an impedance coil, a
condenser and an induction coil winding in
a series circuit with said source, a terminal
of said impedance coil and a terminal of
said condenser normally connected with
said test conductor, a test receiving device
inductively connected with said. induction
coil winding, means to connect said test con-
ductor with the cord circuit during testing,
and means wherchy sdid testing conductor
cannot be conneeted with a talking strand
of the cord circuit. during 'a complete con-
neetion, substantially as desceribed.

7. In cowbination with a telephone con-
necting eiveuit, a source of current, an im-
pedance coil, a condenser and a winding of

-an-induction coil permanently connected in

a séries circuit with said source, and a test
conductor having one end connected between
said condenser and impedance coil, and
adapted to be connected with the test con-
tacts of a line during testing, substantially
as described. :

Signed by me at Chicago, county of Cook,
and State of llinois, in the presence of two
witnesses. : '

CHARLES S. WINSTON.
Witnesses: .
Evirir I, Grasey
Crirrorp C. Bravsury.
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