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To all whom it 'rr‘iay
 Beit known that

concern: ,
I, CuzarLEs S. WINSTON,
of Ameiisa,
and . resident of Chicago, county of Cook,
and. State of Illinois, have ‘invented a new
and useful Improvement in Three - Wire
Multiple Systems, of which: the following
isa speciﬁcation. R I
My invention relates to & comimon battery

telephone system’ of the ‘type known  as
three-wire systems in which two wires ex-

" tend throughout the multiple of the switch-

board section of the lines for talking. pur-

15

_.vention in the accompanying dra
which subscribers’ stations 1 and 2 are shown"
extending to the central office by means of

25

- 30

"8 in & bridge .of said conductors normally

poses, and a third wire is provided for testing
and sighaling purposes. - e

My object is to produce a system. of this |

general type embodying a simplified circuit

“arrangement and in which a positive and
efficient operation of the signals between the,
subscribers’ stations and the central office is’

secured. e o s
I have shown one embodiment of my in-
drawing 'In

line conductors 3 and 4.

T have inglicated. the. subseribers’ apf)afa—:

tus as consisting of a call bell 5 and con-
denser 6 in anormally-closed bridge of the line

conductors and a transmitter 7 and receiver

“open at the switch hook 9 when the sub-
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_ being connected to the grounded side of the

65

" side of said winding bein
45

-of the jacks is

seriber’s telephoné is in use. . FRE
At the central office the line. conductor 3

terminates in the tip jack spring 10 and is
one side of the wind-.

ermanently secured to ‘
ing 11 of the line relay, the opposite side of
said winding being connected with the cen-
tral office battery 12
13. - Line conductor 4 terminates in - the
sleeve jack spring 14, said line conductor
being also connected with one side of the
winding 15°of the lLn¢ relay, the opposite
conneeted by
means of conductor 16 and the normally-
closed contacts 17 of the cut-off relay 18 to
the grounded side of the central office bat-
tery. - A third contact or testing terminal 19
connected by means of con-
ductor 20 with
cut-off relay, the other side of said winding

central office battery. ~The jack contacts of
each line are multipled at the different sec-
tions of the switchboard as shown. A com-

‘| mally open a

by means of conductor

the listéning key 36 in the usual manner.

one side of the winding of the |
telephone line

i paratively low resistance coil 21 is connected
between the testing

terminal 19 of the jacks
and the grounded side of the battery through

.the normally-closed back contacts 22 of the

line relay. . A line signal 23 has its circuit
normally open at the %ront‘contact 24 of the
line relay and normally closed at the back
%or_ltact' 25 of the cut-off relay, saicd signal
being
dt‘ict%rv% when the line relay is energized...

The operator’s cord circuit. consists of a

tip strand 27 having an interposed condenser.

60 .

adapted to receive .8urrent over con- -

65

98 and a sleeve strand 29 having an inter-.. |

posed condenser 30. The tip strand is nor-
t the front contact 31 of the re-

lay 32, the normallif1 closed contact 33 of said
relay connecting t

listening key 36, with a tertiary winding 37

The relay 32 is’ connected between the
grounded side of the battery 12 and the
sleeve strand of the:cord circuit upon one

e calling end of the tip
.strand, by means of conductor 34, and the
normally open contact 35 carried upon the

70

75

of the operator’s induction coil, the opposite .
side of said coil being connected with ground.

80

side. of the condenser 30 and an impedance

coil 38 is connected between the grounded .

side of the battery and the sleeve strand of
the cord circuit upon the op'pvo'site‘_s,ide of said

‘condenser. -,

A supervisory sighb,i 39.is connected be-
tween the non-grounded side of the battery

"12 and the third contact of the answering

plug by conductor 40, and a supervisory s1%-
nal 41°is similarly connected with the call-
ing side of the cord circuit bﬁ means of con-
ductor 42. -The operator’s I

the secondary. of her induction coil and a
condenser are adapted to be '
the strands of the cord circuit by means 3{
key 43 is adapted. to bridge the ring-
44 across the limbs of the tele-

ing generator »
the purpose of signaling the

phone line for

“desired subscriber.’ » S
the system, the re-

“In. the»,0£ei'ation of
moval of the recéiver from the telephone
hook at station 1 would permit a flow of cur-
rent from the battery 12 over conductor 13,
winding 11 of the line relay, the limbs of the
including the substation ap-
paratus, winding 15 of the line relay, con-
ductor 16, and ‘the -normally - closed con-

' tacts 17 of the cut-off relay 18 to the ground-
ed side of the battery.

he coils 11 and 15
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90
ead telephone, .
bridged across
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_ :tracted to close the circuit of the liné sigrial’
-23 at the front contact 24 of said relay. The

TR
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16

y

2

of the line rélay are wound in t}_le's‘ame di;
.restion so_that their magnetic influence is

of said relay is at-

ddded, and the arinature

line lamp is, therefore, lighted by -eurpent

‘over conductors 13 and 26 and contacts 25 ,
| tacts carried by

and 24 of the cut-off and linc relays. No-
ticing the signal the operator will insert the
answering plu
the jack of t

e calling line. - Current will

then flow from the biTt'tery‘ 12 over. conductor
i1

40 through the s?e' visory signal 39, testing
terminal 19, conductor 20 and the winding
of the cut-off relay 18 to battery. The cut-

off relay is of sufficiently high resistance. to -

1glﬁevent the supervisory signal obtatning suf-
cient current over this path fof its illumi-

- nation. It will be noted that the low resist-
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35

49

~circuit of the line laa,mgl

ance shunt 21, is open at the contacts of the

line relay and all the current is obliged to

pass through the winding of the cut-off relay,
which is operated and attracts its arma-
tures, remoying the ground connection from

the winding 15 of the line relay at its nor-

7, and opening the
, 23 at its normally-
closed®contacts 25. The line signal 1s thus
effaced, and the impedance 38 is substituted

mally-closed contacts 1

in the sleeve side of the line in place of the .
“coil 15 of the line relay. The balanced con-
. dition’of the circuit is therefore not disturbed:

by the operation of the cut-off relay. The

coil 11 is, however, sufficient to maintain the

line-relay actuated a3 long as the subscriber’s
receiver is in use, preventing connection with
the low resistance shunt 21 , and the super-
visory signal 39 remains dark. The current
previously flowing through coil 15 of the line

relay now flows from line -conductor 4, over

- the sleeve contacts of the plug and jagk,

45
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-sleeve strand 29 of the cord circuit, and the
winding of -the ifpedance coil 38 to the
grotifided side of the battery. The operator -

“may now communicate with

scriber b{ bridging her telephone set across
the line
said operation connecting the tertiary wind-

ing 37, of her induction coil with the tip of

the calling plug by means of the normally-

- ‘open contact 35 carried by the listening key.

56

Upon ascertaining the number of , the -$§ub-
scriber desired the operator will test the con:
dition of the line in .the usual manner by
touching the tip -of her calling plug to the
testing terminal 19 of the desired %ine. I
the line is busy a potential above’ that of
ground will exist upon the sléeve of the line

-~ ‘tested, which will produce a flow of current
: 60

the tip strand of the cord circuit to con-
ductor 34, contact 35, the listening key being
thrown, and the tertiar winding 37 of the

overd

- operator’s induction coil to ground, produc-

65

ing an inductive click in the operator’s head
receiver and notifying her that the line is

of one of her cord circuits in .

‘path in

the calling sub-.
y, means of the listening key 36,

874,147

':busy'.' If no cdnilectii)'n exists with the do-
-gired line ‘at any of the other switchboazd
_sections,. the testing terminals of said litie.

will be connécted to groun.! through the
winding of the cut-off relay, and the oper-
ator’s testing strand being also connected
‘with ‘ground through the normally-open con-
' r her listening key, no flow of
¢urrent will result. - - o

- Upon finding the line idle the operator will

‘insert her ¢dlling plu% into the jack of the de-
-sired line, causing a

ow of current from the
battery 12 over conductor 42, supervisory
signal 41, testing terminal ‘19 of the jack,
coanductor 20 and the winding of the cut-off
relay 18 to ground, which will attract its ar-
mature, opening the circuit of the line lamj
23, and removing the ground connection

from the winding 15 of the line relay. Due

to the fact that the telephone receiver of the
called subscriber is upon its hook, no flow of
current will result through: the winding 11 of
the line relay, and the comparatively low re-
sistance path 21 will be connected with
ground, in parallel with the winding of the
cut-off relay, at the normally closed contact
22 of the line relay. This low resistance
arallel with the cut-off reluy, will
permit the supervisory lamp 41 to receive
sufficient current for its Ulumination, thus

-notifying the operator of the condition of the

sub-station apparatus. The operator will
now connect the ringing gencrator with the

sleeve side of the line to signal the subscriber,

current flowing from said generator to the

-sleeve contacts of the plug and jack, line con-
signaling apparatus, .

ductor 4, substation
line conductor 3, ti contacts of the jack and

plug and back to t}})\e renerator through the .
grounded contacts of the ringing key. Upon

the response of the calted subscriber a path

for current is completed from the battery 12

over conductor 13, the winding 11 of the line

relay, line conductor 3, the sub-station appa-

ratus, line conductor 4, jack sleeve contact

14, the sleeve strand of the cord circuit, and

the winding of the relay 32 to the battery.

The flow 0% current in this path will cause

the operation of the line _reﬁxy, which will

volg)en the circuit of the low resistance 21 at

the normally-closed back contact of said re-

lay, thus extinguishing the Supervisory sig-
nal 41, said signal not receiving sufficient

current through ‘the winding of the high re-

sistance cut-off #elay 18 to cause its illuinina-

tion. The relay 32 is also operated by cur-

rent in this path severin,

tween the calling end otg 4
conductor 34, and uniting the normally sev-
ered parts of said strand for conversation.
The subscribers are now in communication

the tip strand and

for conversation. The impedance of the

windings 11 of ‘the line relays{ and the coils
32 and 38, prevent shunting of the voice cur-
rents, said currents being inductively com-
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municated from one side of the cord circuit
to the other by means of the condensers 28
and 30. Each subscriber by replacing his
receiver upon the hook will interrupt the flow

of current through the winding 11 of the line,

relay, permitting its armature to drop back

_and inserting the low resistance 21 in parallel

with the winding of the cut-off relay, thus
permitting sufficient current toflow through
the associated -supervisory signal to illumi-
nate the same, indicating to the operator

that the conversation has terminated. The

removal of the plugs from the jacks restores
all parts to normal condition. '
_\ghat I claim is: -
1. In a telephone system, the combina-

tion with a pair of telephone lines, of a cord,

circuit for making connection therewith for
conversation, a line relay permanently con-

‘nected with the line, ‘a third conductor at

the central office, a cut-off relay permanently
connected -with said third conduétor "and

controlling contacts rormally in the circuit |

of the line, a supervisory signal in said third
conductor associated with the cord circuit,
and a low resistance path in parallel with
the portion of said conductor asseciated with
the’. line, said supervisory signal receiving

insufficient current for its operation when
“said low resistance path is open, said path

beinig closed at the contacts of said line relay

‘when the subseriber’s telep‘hone is not in use
"and a connection exists with the line, where-

by said signal is operated, substantially as

"deseribed.

2. In a telephone system, the combination
with a pair of telephone lines, of a cord cir-
cuit " for mwkin% connection therewith for
conversation, & line relay*permanently con-
nected with the line, a third conductor at the

_central office, a -cut-off relay permenently

- 50
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connected with said third conductor and
controlling contacts in the cirenit of the line,
a signal for the line having its circuit jointly
controlled by the contacts of said relays, a
supervisory signal in. said third conductor
associated with the cord circuit, and a low
resistance path in. parallel with the portion
of said conductor associated with the line,

-said supervisory signal receiving insufficient
current for its operatron when said low re-
sistgnice path i§ open, said path beng closed

av the contacts of said line relay when the
subscriber’s telephone is not in use and &

connectipn exists with the line, whereby said

signal is operated, substantially as described.

3. In a tel thone system, the combination
with a pair of telephone lines, of a cord cir-

“cuit for making connection therewith for |
conversation, a line relay permanently con--
nected with the line, two windings for said |

reley, one in the circuit of each line con-
ductor, a céntral source of current at the
‘central office, an impedance coil between

said source and one strand of the cord cir-.

8k
- Te

.ing a

.cient1§

8

cuit, & third conductot at the central office,
a cut-off relay permanently connected with
said third conductor, a supervisory signal in
said third conductor associated with -the

cord circuit, and a low resistance path in 70

parallel with the said conduetor associated:
with the line, said supervisory signal receiv-
ing insufficient current for its operation
when said low resistance path is open, said
Fath being closed by the contacts of said 75
ine relay when the subscriber’s telephone is.
not in use, said impedance coil being sub-
stituted in the line for one of the windings of -
said linerelay when a connection isestablished
with the line, substantially as described.

- *4, In a telephone system, the combination

with & pair of telephone lines, of a cord cir-

cuit_for making connection therewith for
conversation, a line relay permanently con-
nected in the path of current to the subsia- 85
tion, a source of current associated with the
cord circuit, a-third conductor in the cord
circuit containing a supervisory signal per-
manently . connected with said source, a
cooperating third conductor associated wich 90
the line having two parallel branches, a cui-
off relay in one of said branches of. suffi-

ciently high resistance to prevent the opera- .
tion of said signal and controlling contaets -

in the circuit of the line, the other of said 95

branches being of sufficiently low resistance
to permit the operation of the supervisory -
inal, and means associated with said line
ay for closing said low resistance branch

when the subscriber’s receiver is not. in use, 100

as described.

substantiall :
hone system, the combination

5. In a tele

“with a pair of telephone lines, of a cord cir-

cuit for making connection therewith for

conversation, a line relay permanently con- 105

nected in the path of current to the subsia-
tion, and having one winding in the circuit
of each line conductor, a source of current
associated with the cord circuit, an impe-

dance coil connected between one side of said 119

source and-one strand of the cord. circuit, a
third conductor in the cord. circuit contain-
supervisory signal permanently con-
nected with said source, a cooperating third
conductor associated with the line having 118
two parallel branches, a ut-off relay in one

of said branches ot sufficiently high resist-

ance to prevent the operation of said signal,
the other of said branches being of suffi-

tion thereof, said impedance coil being sub-
stituted in the Line circuit for one windin,
of said line relay.during conversation, an
means associated with said relay for closing

said low resistance branch when the con- 125
‘versation has terminated, substantially as

described.. Y o

6. In a telephone system, the combinatidn
with a pair of telephone lines, of & cord cir-
cuit for making connection therewith for con- 180

80

low resistance to permit the opera- 120



~.station, and having one winding

10

15

‘ ,containinf

ficiently low resistance to

N

versation, a. liné relay permanently con-
nected in the path of current to the sub-
in the cir-
cuit of each line conductor, a source of cur-
rent associated with the cord circuit, an im-
pedance coil connected between one side of
said source and one strand of the cord cir-
cuit, a third conductor in the cord circuit
a supervisory signal permanently
connected with :
third conductor associated with the

one of said branches of sufficiently ﬂigb

sistance to prevent the operation.of said sig-
nal, the other of said branches being of sui-
permit the opera-

tion thereof, a line si¥nal for the line hav.'in%
its circuit normally closed at the contacts o

- said cut-off relay and normally open at the

20,

26

30

356

“coil bei

. cord cireuit containing a su
‘permanently connected wit,

contacts of seid line relay; said impedance
substituted in the line circuit for
one winding of said line rélay during conver-
sation, and means assooiateg with said relay
for closing said low resistance branch when

.the conversation hag termin'ated,. vsubstgn-

tially as described. : , .

- 7. In a telephone system, the combingtion
with'a pair OF telephone lines, of a cord cir-
cuit for making connection ‘therewith for
conversation, a line relay permanently con-

Dected in the path of current to the substa~-

tion, and having one winding in the circuit
of "each line conductor, the circuit of said
windings  being completed through the nor-
mall;?c%osed contacts of the said cut-off re-
lay, a source of current associated with the
cord circuit, an impedance coil connected be-
tween one side of said source and one strand
of the cord circuit, a third. conductor in the
| ervisory signal
1 said source, a

codperating third conductor associated with

- the line having two garallel branches, a cut-

45 high

off relay in one of sai
igh resistance to
sald signal, the other of said branches being
of suﬂlg

branches of sufficiently

“at the contacts of said

said source, a codperating |
‘ i [?ne hav- |
'ing two parallel branches, a cut-off relay in
Te- |

prevent the operation of |

ciently low resistance to permit the | = -

. 874,147

operation thereof, a line for the line

snﬁnal" :
having its circuit normally closed at the con- -

tacts of said cut-off relay and normall open
line relay, said impe-
dance coil being substituted in the line cir-
cuit for one winding of said line relay duri

‘conversation, and means associated wit
for closing said low resistice.

said - relay
branch when the conversation has termi-
nated, substantially as described. - _

8. In a telephéne system, the combination
with a telephone line, of & line relay; a cord

circuit for making connection with the line

for conversation, a source of current asso-

ciated with the cord circuit, an 'impedance
‘connected between said source and a strand

of the cord circuit, a supervisory %gnal ina
local circuit of said source, & cut- relay in
the path of current through said supervisory
si%-nal, and means associated with said line
relay for rendering said signal inert during
conversation, subtantially #s described.

9. In a telephone systent, the combination
with a telephone line, of a central source of
current, a
between a pole of said source and a limb of
seid line, a cut-off relay controlling normally
closed contacts in the circuit
limb of said line, a cord circuit, a third con-
ductor, a supervisory signal for the cord cir-
cuit, said signal and the coil of said cut-off
relay being connected in said third conduc~
tor, a path in parallel with the winding of

said cut-off relay, said supervisory signal re- -

ceiving insufficient current for its operation
when the parallel path is open, said path
being closed by contacts of said line relay
when the subscriber’s telephone is not in use,
substantially as described[.)' .
Signed by me at Chicago, county of Cook,
and State of Illinois, in the presence of two
witnesses, - :

CHARLES S. WINSTON.

Witnesses:
C. C. BrapBURY,
E. F. Grizr.
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