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-~ To all wkom it may concern.:

Be it known that I, Cmarces S. WiNsToN,
a citizen’ of the United States of America,
residing in Chicago, county of Cook, and
State of Illinois, have invented certain new
and useful Improvements in TUniversal
Cord-Circuits for Telephone Systems, of
which the following is a specification.

In general my invention relates to oper-
ators’ cord circuits and is directed, more par-
ticularly to so-called universal cord: circuits
which are adapted for interconnecting tele-
phone lines of different characters, such as
magneto 4nd commen battery lines.

One of the features of my invention is the

tion is ‘made between lines of one charac-
ter as between two common battery lines,
automatic connection and disconnection of
the operator’s circuit is provided giving so-

“called secret service, but when connection
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".the system.

is made to a called line of a different char-
acter such as a magneto or local battery line,

. although again the automatic connection

and disconnection of the operator’s tele-
phone is provided, -nevertheless the oper-
ator is enabled to listeri in by the actuation
of 4 manually operated listening key.

In the accompanying drawing I have
ilustrated a telephone system embodying
my. invention and I have shown only suf-
ficient apparatus to disclose the operation of

‘Referring now more in general to the ar-
rangement illustrated, I have provided a

_common battery calling substation A, con-

nected by means of line conductors 1 and 2
to a line circuit B terminating at a multiple

- switchboard in multiply connected jacks, 3.
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-Said line circuit B also includes a line relay

LR and cut-off relay CO. To the right of

the-drawing is'shown a common battery sub-

station, C -connected by means of conductors

4, 5 to-a line circuit D at the central office

comprising multiply connected jacks 6, line
relay LR* and cut-off relay CO. v A so-

called local battery or magneto telephone.

line is also shown comprising a well-known
form of substation E connected by means
of line conductors 7, 8, to a jack 9 at the
central office switehboard together with a

. line signal in the form of a drop 10.

A cord circuit I is provided which is of
universal character in that connection may

Speciﬁcatioﬁ_ of I}etter‘s Patent.

be made between the two common Battery
substations- A, C, or between substation A

and local battery or magneto. substation E.

At the answering end of the cord circuit, an
answering plug.11 is provided which-is con-
nected by means of tip and. sleeve conduc-
tors to the calling plug 12 through the mie-
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dium of the windings of the repeating coil
13.  An answering supervisory relay AS’is .

also provided, being connected in bridge of
the answering tip and sleeve conductors and
in circuit with a central source of battery.
A switching relay SW is also provided and
adapted to be energized when the answering
plug 11 is inserted in a calling common bat-
tery line, relays AS and SW being adapted

nal 14 Relay SW also serves to comnect
the operator’s telephone O in circuit with

“the calling line, when energized. :

Referring now to the calling end of the
cord circuit, a calling supervisory relay CS
is provided which is adapted to be connect-
ed in bridge of the calling tip and sleeve
conductors only- when connection is made to
a common battery line, this connection being
established through the medium of switch-

65"
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to control the answering supervisory sig-
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ing relay SW* which is energized when the -

calling plug 12 is inserted into the jack of
a common battery line. When the plug 12
is inserted -into the jack of a magneto or
local battery line, switching-relay SW* does
not operate and therefore calling super-
visory relay CS is not connected in circuit,
but as above referred-to, when connection is
made to a- common battery line, relay. SW*
energizes to connect calling supervisory re-

lay CS in circuit and it is by these two re-

lays CS and SW! that the calling super-
visory signal 15 is controlled. When con-
nection is made with 4 magreto line, su-

pervision is also provided in the nature of a .
.drop 16 which is adapted to remain con-

nected across the tip and sleéve conductors
by the. non-operation .of the switching re-
lay SW* so that when disconnection is de-
sired the magneto subscriber operates the
drop 16 by current from the hand generator
at the substation. . L

Now as to the control of the operator’s
telephone at the calling end of -the ‘cord
circuit, when connection is made with a
common battery line, relay SW* is energized
as already referred to and therefore dis-
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connects thc operator s telephone O from
the. answering end of the cord circuit and

it is 11111)0531b1e for the operator to listen in.

while the answering and calling plugs are
connecting two lines. But when connection
is made with a called -magnéto- line, 1ehy
SW*, does not energize and ‘the operator’s
telephone O remains bridged across the tip
and sleeve conductors in opemtne relation
with the cord civcuit until the ringing key
RX is operated at which' time the discon-

“nect relay OD is operated to disconnect the

operator’s telephone. Nevertheless should
the operator desire ‘to listen in on a con-
nection to the called magneto line; a listen-
ing key LK is prov ided whereby her tele-

: phone "0 may be connected in cirenit with

the cord F. This latter connection is de-
sirable where magneto lines are connécted
with, because such lines are frequently used
as toll lines and for this reason the operator
usually must be able to converse with the
called subscriber or due to the fact that a
subscriber at a madneto substation will fre-

quently fail to operate the drop 16 for dis--

connect purposes, the operator may listen
in to ascertain Whether the conversation is
finished.

TIn connection with the embodlment of my
invention illustrated, I have provided party
line ringing apparatus together with auto-
matic -ringing control or manual ‘ringing
control, -either one of which controls may
be prowded according to the operation of
the switch S. This convertlble automatic
and manual ringing apparatus is preferably
provided - for the ringing of the common
battery lines only, although it is to be under-
stood that my invention is not limited to
this partlcular arrangement in connection
Wlth this ringing apparatus. A four party
ringing key PK is provided r1ssocmted with
O'enerators of different frequencies such as
the orenemtors 18, 19, 20, 21 which may be
connected in circuit by 'the independently
operable key contacts 22,23, 24 and 25 re-
spectively, A common set of contacts 26,
27, .ave operated when any of the 11n01nfr
plungers is fully depressed, but when “the
plungers return to indicating position these
common contacts restore to normal T pref-
erably arrange to apply the ringing cur-

rent intermittently through an 1nte11 upter-
relay IR when the fmtomqtlc ringing is con-

nected in circuit, which ringing cument is
maintained’ connected to the cwlled line until
a response is secured at which time the ring-

“ing disconnect relay RD is deénergized to

render the interrupter relay TR inert.
At times 1t 1s desirable to use manual
ringing, such as during the night when few
calls are made, and ‘therefore by the use of
a switch S, the ﬂutonntlc 1‘1n01n(f control is

-removed wnd manual ringing control ap-

plied. When switch S is in “its upper po-
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51t10n MA, manml ringing is provided and
when said switch 1s in 1ts lower position
AU, automatic ringing is provided.
H?tvinfr described in generdl the charac-
teristics of the pr eferred embodiment of my
invention, its.operation in establishing con-
nection between lines will now be described.
Assuming that a connection is to be es-
tablished between a common battery substa-
tion A and a magneto substation L, upon
removal of the receiver at substation A, a
circuit for its line relay LR is mmbhshed
over the calling line whereby LR is ener-
gized to opemte the line signal 29. The
operatm in response to this swnal inserts
an answering plug 11 into the. answering
jack 8 of the calling line whereby relay AS
is connected in b11(13e of the calling line.
Current will therefor flow from battery
through the lower winding of relay AS
over the sleeve contacts of plug 11 and jack
3, the line of substation A returning over
the tip contacts of jack 3 and plug 11 and
through the upper winding of AS to ground.
Also responsive to the- insertion of plun 11,

relays CO and SW are connected in series

through the third contacts of the jack and
plug Wheleby said relays are energized, re-
lay CO disconnecting line relay LR. Re-
sponsive to ener 0'1Z‘Lt1011 of SW, its alternate
contact 30 is closed but due to the fact that
normal contact 81 .of AS 1is interrupted,
answering supervisory signal 14 is not
lighted. “Should the subscriber at A desire
to signal the opemtor by operating his
switch-hook and thus inter rupting the cir-
cuit of AS, the normal contact 31 is closed
and signal 14 lighted. Also responsive to
the energization of SW, operator’s tele-
phone O 1s connected in circuit with cord
It through alternate contact 82, 83, normal
contacts 34 35 of OD and normal contacts
36, 37 of SWi. Thus the operator’s tele-
phone O is auntomatically connected in cir-
cuit with the calling substation A and the
operator finding that connection is desired
with a magneto or local battery substation
I, will insert the calling plug 12 into the
jack 9 thereof. Im this instance the switch-
g relay SW* does not operate because no
cireuit is provided through the third con-
tact of the plug. The operf\tm now actu-
ates ringing key RIK thus, connecting the
ringing genemtm G across the terminals
of the called line thereby ringing the call-
bell at substation E. Also responsive to the
operation of the ringing key, its alternate
contact 39 is closed establishing an energiz-
ing cireuit for the operator’s cirenit discon-
nect relay OD. which relay locks itself
through 1ts alternate contact 40 to ground
at alternate contact 30 over conductor 41.
Relay OD therefore interrupts its normal
¥

contacts 34, 85 thus disconnecting condue-
. bl

tors 42, 43. and thereby disconnecting the op-
- Y g ¥
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erator’s telephone from the cord circuit. - It
will-be seen from this that the operator’s
telephone is- automatieally ‘connected and
disconnected from the cord circuit. But as

“already pointed out when connection, is
.made with a called magneto line the opera-

- tor may again cut her telephone O in cir-

10

- 20

cuit, this being brought about through the
operation of a listening key LIC which con-
nects the telephone O through conductors
44, 45 to LK and normal contacts 36, 37 to
talking conductors of the cord circuit.

. In the present.instance the ring-off drop

16 remains bridged across the cord circuit

so that when the subscribers have finished
their conversation, ap operation of the hand

" generator at substation E is effective to op-

erate drop 16 while the replacing of the
receiver at substation A is effective to in-
terrupt the - circuit of relay AS causin

. its deénergization. - Therefore its norma
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contact 31 is closed and a circuit for lamp
14 is established through alternate contact
30. The operator in response to these signals
withdraws the plugs 11 and-12 from the
spring jacks, the disconnection of answering

plug 11 being effective to restore relay SW.

whereby its contact 80 is interrupted effac-

ing signal 14 and 'interrupting the locking

circuit for relay OD which also restores.
Assuming now that plug 11 has been in-

“serted into jack 8 in response to a call from

substation A, whereby operator’s telephone
O is connected in circuit as before and that
connection is to be made to a called common
battery substation C. Therefore the oper-
ator inserts the plug 12 into a jack 6 of the
called line whereby switching relay SWt
and cut-off relay CO? are connected in series
over the third contacts of plug 12 and jack
6 causing the energization of these relays.
Responsive-to the energization of SW?, its
normal contacts 36, 37 are ‘interrupted
whereby the connection from the operator’s
telephone through conductors 42, 43, is in-
terrupted, thereby automatically disconnect-
ing the operator’s telephone. Due to the
fact that relay SW* remains energized as
long as the plug 12 is in the jack 6, the op-
erator’s telephone O remains disassociated
from cord circuit F, and furthermore, even
should the listening key LI be operated,
the telephone O. cannot be connected to the
cord circuit due-to the interruption of nor-
mal contacts 36, 837. The operator now ac-
tuates the proper party line ringing key
PK, and assuming that the switeh S is in

3

battefy. Relay RD therefore interrupts its -

normal contact 53 so that when the operator

.releases her hold upon the actuated ringing

button and said ringing button restores to
its indicating position again closing com-
mon contact 27, relay RD remains ener-
gized. A circuit for interrupter relay IR is

therefore established from ground at nor-

mal contact 48 of CS, alternate contacts 49,
53, the winding of IR, contact 54 and inter-
rupter 55 to battery. Relay IR is thereforé

“alternately energized and deénergized, each

\

energization thereof being effective to close
its alternate contacts 56, 57 and thereby con-
necting ringing current to the terminals of
the calling line whereby the call-bell at the
proper substation is operated: - Upon each
deénergization of IR, and due to the clos-
ing of 1ts normal contacts 56, 57, the.super-
visory relay CS is connected in bridge of the
cord circuit conductors but due to the con-

denser at substdtion C, relay CS does not’

operate as long as the receiver is on its
switch-hook. Upon removing the receiver at
substation C in response to the call, and
upon the following deénergization of relay
IR, a circuit for CS is established from
ground through the upper winding thereof,
alternate contact 36, normal contact 56, tip
contacts of plug and jack, over the line and
through substation C returning over the

-sleeve contacts of jack and plug, normal

its automatic ringing position AU, upon -

interruption of the common contact 27 of
key PK, the short circuit around the wind-
ing of ringing disconnect relay RD is inter-
rupted wherebv circuit for RD is established
from ground at normal contact 48 of relay
CS, alternate contact 49, the winding of RD,
conductor 50, resistance 51-and contact 52 to

contact 57, alternate contact 87 and the
lower winding of CS to battery. Relay CS
therefore energizes interrupting thé circuit
of lamp 15 at its contact 58, which circuit
was previously established through alter-
nate contact 59 of SW*. Responsive to in-
terruption of normal contact 48 of CS, the
circuit for ringing disconnect relay RD is
interriipted causing the restoration of RD
and thereby rendering relay IR inert.

After the subscribers at substations A and
C have finished their conversation, they re-
place their receivers upon their respective
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switch-hooks thereby interrupting the cir- -

cuits for supervisory relays AS and CS.
Relay AS therefore restores closing its nor-
mal contact 31 and. establishing a circuit for
signal 14 while relay CS restores\closing its
normal contact 58 and establishing a circuit
for signal 15. The operator in response to
these signals - removes plugs 11, 12 from
jacks 8,76, whereby all apparatus is restored
to normal. '

Assuming now that a connection has been
established between substations A and C
and the switch S is in its manual ringing po-
sition MA, upon the operator depressing a
plunger of party line key PK, although
common contact 27 is interrupted relay RD
«does not energize because of the ground con-
nection to both ends of its winding. But
upon the closing of ground to alternate con-
tact 26 of the ringing key, a circuit for relay
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IR is established throutrh contact 61 of
switeh S to battery. ThelefOLe each actua-
tion of key PK LﬂLCtS an oper atlon of relay
IR whereby ringing curvent is conmnected
thl()'ﬂoh wltunate contacts 56, 57, to the call-
mg line.
sponda rélay CS energizes as before, effac-
ing signal 15. * After “the subseribers have
hmshed their conversation they will restore
theu receivers opérating relays AS and CS
as"before-and bring about the operation of
the disconnect signals so that the operator
may know checonnectmn is desired.

It will be apparent that many changes
and modifications of the system will I‘(—“ddlly
oceur to those skilled in the art and it is to

be ‘understood that I contemplate applying

‘my invention in.other ways than in the em-

. bodiment disclosed, and therefore I do not
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universal cord cirenit for

desire to be limited to the exact structure as
shown and described but aim to cover all
that which comes within the spirit and scope
of the appended claims.

Having described my invention what I
claim as new and desire to secure by Letters
Patent is:

1. A umversal cord circuit for telephone
systems, comprising inductively united an-

_swering and calling ends, an operator’s tele-

phone, a’sWitching relay associated with the
answering end for connecting said opera-
tor’s telephone in talking circuit with .the
cord, means whereby the calling end of the
cord circuit may be used for connection to
telephone lines of different characters, an
operator’s disconnect relay' effective to dis-
connect said operator’s telephone when the
calling end is connected with the telephone
line of one char acter, and a switching 1elfw
adapted for disconnecting said operator’s

‘telephone when the cﬂhno end of the cord

cirenit is used in connection with a telephone
line: of a different character.

2. A telephone system comprising tele-
phone lines of different characters including
common battery and local battery lines, a
interconnecting
gaid lines, an operator’s telephone, means

- responsive to the connection of said cord
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circuit with a calling one of said lines to
automatically connect said telephone with
said cord circuit, and means responsive to
the connection of said cord to any one of
said lines as ¢alled lines for automatically
disconnecting said operator’s telephone.

3. A ‘telephone system comprising tele-
phone lines of different.characters including
common -battery and local battery lines, a
universal cord circuit for interconnecting
said” lines, an operator’s telephone, means
responsive to the conmnection of said cord
circuit with a calling one of said lines to
automatically connect said telephone with
said cord circuit, means responsive to the

connection of said cord to any one of said

“When. the subscuber at- C re-
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lines as called lines for qutommtlcmlly dis-
connecting said operator’s telephone, and
means operative only when said cord is con-
nected to a called line of one of said. char-
acters whereby said operator’s telephone
may again be connected to said cord cireuit.

£ A telephone system comprising tele-
phone lines of different characters 111(,]11(11115:
common battery and local. battery lines, a
universal cord” cirenit for interconnecting
said lines, an operator’s telephone, means re-
sponsive to the connection of said cord cir-

euit with a calling one of said lines to auto-

matically connect said telephone with said
cord ecircuit, means. responsive to the con-
nection of said cord to any one of said lines
as called lines for auntomatically discon-.
necting said operator’s telephone, an opera-
tor’s key, and cireuit connections controlled
thereby and effective only when said cord
circuit is connected to a called line of one of
said characters to again connect said opera-
tor’s telephone to the cord circuit.

5. A telephone system comprising local

and common battery telephone lines, line cir-’

cuits of different characters for said lines, a
universal cord circuit for interconnecting
said lines, an operator’s telephone, means
responsive to the connection of said cord
cireuit with a line circuit of a calling one of
said lines to automatically connect said tele-
phone with said cord circuit, and means
whereby when connection is made to a line
circuit of either character of said lines ag
called lines for automatically disconnecting
said operator’s telephone.

6. A. telephone system comprising local
and ‘common battery telephone lines, line
circuits of correspondingly differept char-
acters for said lines, a universal cord cireuit
for interconnecting said lines, an operator’s
{elephone means responsive to the connec-
tion of said cord circuit with a line circuit of
a, calling one of said lines to automatically
‘connect said telephone with said cord ecir-
cuit, ineans whereby when connection is
made to a line cirenit of either character of
said lines as called lines for automatically
disconnecting said operator’s telephone, and
means operative only when said cord is con-
nected with a line circuit of one of said
characters whereby said operator’s telephone

‘may again be connected to said cord circuit.

,..

. A telephone system comprising local
fmd common battery telephone lines, line cir-
cuits of different characters for said lines, a
universal cord civcuit for interconnecting
said lines, an operator’s telephone, means re.
sponsive to connection of said cord circuit
with> a calling one of said lines to auto-
matically connect said telephone with said
cord circnit, means responsive to the con-
nection of said cord to the line circuit of
any of said lines as called lines for auto-

matically disconnecting said operator’s tele-
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. cuits, an operator’s telephone, means respon-
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phone, an eperator’s key, and cicuit con-

nections controlled thereby . and - effective
only when ‘said cord circuif is connected to
a lne circuit of one of said characters to
again connect said operator’s telephone to
the cord circuit. R

8. A telephone -system ecomprising com-
mon battery and local battery ‘telephone
lines, line circuits of different characters for

said lines, a universal cord circuit for inter-

connecting said lines through said line cir-

sive: {0, the connection of said cord .circuit
with the line circuit of a calling one of said

liries to automatically connect said telephone -

with said cord circuit, and means responsive
to the connection of said cord circuit to:a

line circuit of any of said lines as called lines

to automatically disconnect said operator’s
telephone. ' ‘ '

9. A_telephone systemr comprising tele-
phene lines, a cord circuit for interconnect-
g said lines, an operator’s telephone, a

ringing key for said cord circuit, a switch

relay responsive to the connection of said
cord to a calling one of said lines to connect

said telephone in circuit with.the cord, an-

operator’s disconnect relay, and means re-
sponsive to the initial operation of said ring-
ing key to operate said disconnect relay to
disconnect said telephone from said cord cir-
cuit. _ ‘

10. A telephone system comprising tele-
phonelines including local battery and com-
mon battery lines, a universal cord cireuit
for interconnecting said lines, an operator’s
telephone, means responsivé to the connec-

- tion of said cord circuit with a calling one
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of: said lines to automatically connect said
telephone with said cord circuit, and means

for antomatically disconnecting the said op- -

erator’s telephone when a. connection is
established between said circuit and any one
of said lines as called lines. ,

11. A telephone system comprising tele-
phone lines of different characters includ-

ing local battery and common-battery lines, .

a cord circuit for interconnecting said lines,
an operator’s telephone set, means respon-
sive-to the connection of said cord circuit
with a calling one of said lines to automati-
cally connect said telephone set with said
cord circuit, means for automatically dis-
connecting the said operator’s telephone set
when connection is established between the

said cord circuit and any one of said lines

as called lines, and means operative when
said cord is connected to called lines of one
of said characters whereby said operator’s
telephone set may again be connected to
said cord circuit.

12. A telephone system comprising- local
and common battery lines, line circuits that
correspond to the different characters for
said lines, a universal cord circuit for inter-

1,197,166
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connecting said lines, an operator’s tele- -

phone, means responsive to the connection
of said cord circuit with the line circuit, of
a calling one of said lines fo automatically
connect said telephone with said €ord ecir-
cuit, means for automatically disconnecting
the said operator’s telephone when connec-
tion is established between the said cord cir-
cuit and the line circuit of either character
of said lines as called lines, and means oper-
ative when said cord is connected with a
line circuit of one of said characters where-
by said operator’s telephone may again be
connected to said cord circuit. ‘

13. In a telephone system, subscribers’

‘lines of different characters including com-

-
o
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80

mon battery and local battery lines, a cord

circuit for interconmecting the said lines,
said cord circuit including a switching re-
lay and a disconnect relay, an operator’s
telephone = set, means for automatically
connecting the said operator’s telephone set

to the said cord circuit when connection is

established between the cord circuit and a
calling one of said lines, means for ener-
gizing the said switching relay to discon-
nect the said telephone set from the said
cord circuit if connection is established be-
tween the said cord circuit and one of said
common battery lines as ‘a called line, and

“means for energizing the said disconnect
relay to disconnect the operator’s telephone -
set from the said cord circuit if connection

is established between the said cord circuit

-and one of the said local battery telephone

lines as a called line.

14. In a telephone system, subscribers-

lines of different characters, a universal
cord -circuit for interconnecting the said
lines, a ringer relay for said cord circuit, an
operator’s telephone, means for automati-
cally connecting the said telephone to the
said cord circuit when connection is estab-
lished between the said cord circuit and a
calling one of said lines, means for auto-
matically disconnecting the said operator’s
telephone when connection is ‘established
between the said cord ‘circuit and. one of
said lines as a called line, and means for op-

-erating the said ringer relay either auto-

matically or manually to. signal the said
called subscriber. :

15."A telephone system comprising local
battery -and common battery subscribers’
telephone lines, a universal link cirenit for

_interconnecting said lines, an operator’s

telephone, and electromagnetic means for
automatically connecting and disconnecting
said operator’s telephone with said link cir-
cuit, :
16. A telephone. system comprising com-
mon battery and local battery telephone
lines, a universal link circnit for intercon-
necting said lines, an operator’s telephone,
means for automatically conpecting and dis-
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connecting said operator’s - telephone with
said link circuit, a ringer relay, and means
for energizing said relay for signaling pur-
poses. : '

17. A telephone system comprising local
battery and common battery telephone lines,
a universal link circuit for interconnecting
said lines, an operator’s telephone, means
for automatically connecting and discon-
necting said operator’s telephone, and means
for automatically or manually signaling
the connected called line.

18. A telephone system including both
local battery and common battery sub-
scribers’ telephone lines, a universal link
circuit provided with connection terminals

“for interconnecting said lines, an operator’s

telephone, and relays for automatically con-
necting’ and disconnecting said operator’s
telephone and said link circuit. - ‘

19. A telephone system . including tele-
phone lines, a link circuit for connecting
said lines in conversational circuit, an op-
erator’s telephone, ringing apparatus for

‘gaid link circuit, a relay responsive to the

connection of said link circuit to a calling
one of said lines to connect said telephone
in- circuit with the link circuit, means for

1,197,166

connecting the link cireuit to a called one of
said lines, a key for connecting said ring-
ing apparatus to said called line to operate
the call Dell at the called substation, and a
relay vesponsive to an operation of said
key to disconnect said telephone from said
link circuit.. '

20. A telephone system including a call-
ing subscriber’s line and a called subseriber’s
line, a link circuit for establishing connee-
tion between said lines, automatic ringing
apparatus associated with said link cireut
for signaling the called substation, an op-
erator’s telephone, a relay responsive to
connection of said link civeuit to said call-
ing line for connecting said telephone with
saild link circuit, a ringing key for connect-
ing said ringing apparatus to the eailed
line, and a relay responsive to an nitial op-
eration of said key to automatically discon-
nect said telephone from said link circuit.

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

CHARLES S. WINSTON.

Witnesses:

‘ Georct: . MusrLeg,
M. R. Rocurorp.

10

ol



