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To all whom it may concern.:
Be it known that I, Cuarnes S. Winsrox,
a citizen of the United States, residing in
Chicagoe, county of Cook, and State of
5 Illinois, have invented certain new and use-
ful Improvements in Telephone Systems, of
which the following is a specification..
My invention relates to telephone systems,
and particularly to that class having three
10 conductor multiple jacks at the central office
and having cord circuits with three conduc-
tor plugs to register with the conductors of
the line jacks.
In gystems of this character it is the com-
15 mon practice to furnish current for the opera-
tion of the substation transmitters from a
source which is permanently associated with
the cord cireuit, the opposite poles of this
source being connected through impedances
20 with the two talking strands of the cord cir-
eui{. The third conductor of the covd circuit
is usually connected either directly or through
relays or other signaling devices with one of
the poles of this same source. Tt has been
25 found with this arrangement that when the
operator inserts the answering plug into the
jack of the calling line the middle or ring
contact of the plug often touches the sleeve
contact of the jack as the plug is being in-
30 serted. This causes the cut-off relay to be
actuated and it 1s usually allowed to fall
back to its mormal position and be again
actnated when the ring contact of the plug
is separated from the sleeve contact of the
35 jack and the sleeve contact of the plug is
connected with the sleeve contact of the jack.
This making and breaking of the civeuit
throngh the cut-off relay causes it to chatter
its contacts and thereby to open and close
40 the circuit through the substation receiver
in such manner that the calling subscriber
receives a sharp and objectionable noise in
his ear.
It is the object of the present invention to
5 obviate this objectionable interruption of the
receiver circuit of the calling subscriber. In
order lo accomplish this result the system of
my invention is provided with normally open
contacts in the cireuit between the ring of the
plug and the source of current associated
with the cord civcuit, this contact not being
closed until the plug is inserted far enough
for the sleeve of the plug to make good con-
nection with the sleeve of the jack.
Other objects of my invention will be dis-

or
<t

tinctly brought out in the following descrip-
tion and claims.

My invention is illustrated in the accom-
panying drawing in which all apparatus is
shown 1n its normal and unactuated con-
dition.

The subscriber’s station 1 is equipped with
the condenser 2 and annunciator 8 in a per-
manent bridge between the line conductors
4 and 5 and with the transmitter 6 and re-
ceiver 7 in a bridge maintained normally
open by the contacts of the switch hook 8.
At the central office the line conductor 4 is
connected with the spring contact 9 of the
cut-off relay 10 and thence through the nor-
mally closed contact 11 and the coil of line
relay 12 over conductor 13 to the live pole
of battery A, and line conductor 5 is con-
nected through the contacts 14 and 15 of
the cut-off relay 10 with earth. Line relay
12 controls the normally open contacts 16
and 17 in the circuit of the line lamp 18.
The coil of cut-off relay 10 is connected
through conductor 19 with the sleeve con-
tact 20 of the answering and multiple jacks,
the tip and ring contacts 21 and 22 of said
jacks being connected with the normally
open contacts 24 and 23 of the cut-off relay
10.  The called telephone line 17 is similarly
equipped - with apparatus of a character
identical with that of the calling line, such
corresponding apparatus being  designated
by like figures with the suffix “ . The cord
circuit for connecting these lines for conver-
sation is composed of tip, ring and sleeve
strands, the tip strand extending from the
tip contact 25 of the answering plug through

conductor- 26, condenser 27, conductors 28

and 29 to the tip contact 30 of the calling
plug. The ring strand extends from the
ring contact 31 of the answering plug
through the conductor 32, condenser 33 and
conductor 84 to the ring contact 35 of the
calling plug. The sleeve contact 36 of the
answering plug is connected through the
coll of supervisory relay 37 with the live
pole of battery A and the sleeve contact 38
of the calling plug is connected through con-
ductor 39 and the coil of supervisory relay
40 with the live pole of battery A. The an-
swering end of the cord circuit-is also pro-
vided with the supervisory relay 41, which
has two coils, one coil being connected be-
tween the tip strand 26 and the ground pole
of battery A; and the other coil being con-

60

70

~3
[w3]

80

85

90

95

100

108

119



w14

10

15

36

35

4G

45

50

55

60

- 65

2]

nected between the sleeve strand 82 and con-
ductor 42, this conductor being adapted to
be conneeted with the live pole of battery A
by the closing of contacts 43 and 44 of super-
visory relay 37. Conductor 42 is also con-
nected through the normally closed contacts
45 and 46 of the supervisory relay 41 with
the supervisory signal 48 and thence to the
ground pole of battery A. The calling end
of the cord circuit is similarly provided with
the supervisory relay 51 having one of its
coils similarly connected between the tip
conductor 28 and the ground pole of battery
A, and its other coil connected between the
ring ronductor 34 and the conductor 52
which is adapted to be connected with the
live pole of battery A by the closing of con-
tacts 53 and 54 of supervisory 1'e1avy 40.
Conductor 52 is likewise normally connected
through contacts 55 and 56 with the super-
visory signal 58 and thence to the ground
pole of battery A. Supervisory relay 40
also has the contacts 59 and 60 which nor-
mally maintain a break between the tip con-

< duetms 29 and 28. The contact 60 of relay

40 is normally connected with contact 61
which is connected through conductor 62
with the auxiliary contact 63 of the oper-
ator’s listening key 64. This contact is
adapted when the key is actuated to connect
with contact 65 which is connected with the
impedance coil 66 and with one terminal of
the condenser 67. The impedance coil 66 has
its other terminal connected with earth, and
the condenser 67 has its other terminal -con-
nected through the tertiary winding of the
operator’s induction coil and conductors 68
and 18" with the live pole of battery A. The
operator’s head receiver 69 is adapted to be
placed in a bridge between the talking
strands 28 and 34 by the actuwation of the
listening key 64. This bridge contains the
Qeconchrv of the operator’s 1nduct10n coil
and the condenser 70 which prevents the
flow of direct current through the operator’s
Teceiver.

The operator’s ringing key 71 is provided
with series contacts 72 and 73 in circuit with
the tip and ring cord conductors. The ac-
tuation of this key is adapted to connect the
tip spring with the contact 74 which is con-
nected with the generator 75 and ‘thence
through conductor 76 with earth. The ring
contact of the key 71 is adapted by its ac-
tuation to connect with the contact 77 and
thence to earth.

In the operation of the system hereshown
the call arises at station 1, the subscriber at
that station removing hlS recelver 7 from
the switch hook 8 and completing a path for
current from the live pole of battely A over
conductor 18 through the coil of line relay
12, contacts 11 and 9 of cuit-oft relay 10, line
conductm 4, transmitter 6, receiver 7, con-
tacts of switch hook 8, line conductor 5 and
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contacts 14 and 15 of the cut-off relay 10 to
earth.
line relay 12 clesing its contacts 16 and 17
and thereby completuw the circuit of the
line lamp 18 and dlsplayma that signal.
Upon observing the display of the line sig-
nal 18 the operator inserts her answering
plug in the answering jack designated by
the display of the lamp and thereby com-
pletes a circuit from the live pole of battery
A through the coil of supervisory relay 387,
sleeve contacts 36 and 20 of the plug and
jack, conductor 19 and the coil of cut-off
relay. 10 to earth. Current in this path
actuates relays 10 and 37. The actuation of
relay 10 opens the circuit of the line relay
12 allowing that relay to fall back to efface
the line signal 18. The actuation of relay
10 also cennects the line conductors 4 and 5
respectively with the ring and tip contacts
22 and 21 of the answering jack. The actu-
ation of relay 37 closes its contacts 43 and 44,
thus connecting the live pole of battery A
through a coil of relay 41 with the sleeve
conductor 82 of the cord circuit. Current

therefore is permitted to flow over the Ting

contacts of the plug and jack, contacts 23
and 9 of the cut-off relay 10, line conductor
4, trangmitter 6, receiver 7, switch hook 8,
line conductor 5, contacts 14 and 24 of the
cut-off relay 10, the tip contacts 21 and 25
of the jack and plug, conductor 26 and the
other coil of relay 41 to earth. The current
in this path actuates relay 41 and prevents
the display of supervisory signal 48 which
would otherwise have been dlsplayed by
the actuation of relay 37. The operator
now throws her listening key 64 and receives
the desired number. She then raises her
calling plug and touches its tip contact 30
with the sleeve or test contact 207 of the
desired line. If the line is busy the sleeve
contact of the jack will be connected with
the sleeve contact of some other cord circuit
and will therefore be maintained at a po-
tential higher than that of earth. Current
will therefore flow from the sleeve of the
busy line over the tip contact 30 through
contacts 72 .and 73 of the ringing key, over
conductor 29, through contacts 60 and 61,
the supelwcow 1eLLy 40, over conductor 62,
through the now closed contacts 63 and 65
of the operator’s listening key 64, and
through the impedance coil 66 toearth. The
cutrent in this path will slightly change the
potential of the terminal of the 1mped‘1nce
coil 66 and of the condenser 67. This will
partially discharge the condenser 67 -and
will cause a sudden rush of current thr ough

the tertiary of the operator’s induction coil

which is connected in series with that con-
denser,. This sudden flow of current will
Lnd‘lctlvelv produce a similar flow in the
secondary of the operator’s induction -coil
and will therefore eause a click to be pro-

The current in this path actnates the .
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duced in the operator’s head receiver 69. If,
however, the line is idle no sound will be
produced in the operator’s receiver and she
will insert her calling plug completely into
the jack of the desired line, completing the
connection between the tip ring and sleeve
contacts of the plug and the jack.

Upon the insertion of the plug a civcuit is
completed from the live pole of battew A
through the coil of the supervisory rels ay 40,
conductor 89, sleeve contacts 38 and 20’ of
the plug and jack, conductor 19 and the
coil of cut-off relay 10’. This actuates re-
lays 40 and 10’. The actuation of relay 10’
connects the line conducuors 4 and 5 with
the contacts 22" and 21" of the jack. The
actnation of relay 40 completes the cireuit of
supervisory signal 58 and also by the open-
g of contacts 60 and 61 and t-he closing of
contacts 59 and 60 disconnects the testing
apparatus from the tip strand of the cord
circuit and completes the continuity of the
tip strand between conductors 29 ‘md 28.
The operator now throws her ringing key 71
and thereby completes the cirenit from the
ringing generator 75 over the tip contact of
the plug and jack and over the telephone
line through the condenser 2’, annunciator 3’
at the substation and thence back over the
ring contacts of the jack and plug fo earth
through contaet 77. The ringing key is then
released such - that when the desired sub-
scriber answers his call and removes his re-
ceiver 77 from the switch hook 87 a circuit is
completed from the live pole of battery A
throngh contacts 53 and 54 of relay 40
(‘hrough the coil of supervisory relay 51,
over the ring conductor 34 of the cord cir-
cuit, the ring contacts 85 and 227 of the plug
and jack, contacts 23" and 9 of cut-off relay
107, line conductor ', transmitter 6, receiver
7’ switch hook 8, line conductor 3’, contacts
147 and 24" of cut-off relay 107, the tip con-
tacts 217 and 30 of the jack and plug, tip
conductor 29, contacts 80 and 59 of relay 40,
tip conductor 28 and the other coil of super-
visory relay 51 to earth. This actuates re-
lay 51 and opens its contacts 55 and 56 in
the circuit of the supervisory signal 58. The
calling and called subscribers’ stations are
now connected for conversation and all sig-
nals at the central office are effaced. When
the conversation is terminated and the sub-
scribers again hang up their receivers the
cireuits of yelays 41 and 51 are again severed
allowing those velays to fall back to their
nermal positions and again complete the cir-
cuits of %upervism v signals 48 and 58. The
operator obgerving these signals is informed
that the conversation has been completed and
removes her answering and calling plugs
from their respective j acks. This interrupts
the circuits of relays 10 and 108 and relays
37 and 40, allowing the contacts of those re-
Iays to again assune their normal positions,

3

the contacts of relays 37 and 40 again open-
ing the circuits of supeersory swnalq 48

and 58 and allowing all of the apparatus to

resume its normal Llnactl,lated condition.

While I have shown and described my in-
vention 1n combination with certain specific
apparatus and connections it is to be under-
stood that many alterations may be made
without departing from the spirit or scope
of my invention.

I claim:

1. In a telephone system, the combination
with a telephone line having jack contacts at
the central office, a cord circuit having an an-
swering plug to connect with said line, a pair
of relays and a source of current for the cord
circuit, one of said relays and said source be-
ing cor nnected in a bridge between the talk-
ing strands of the cord circuit during con-
‘(‘la‘ltl()n, and the other of said 1el‘tys being
pe lmanenﬂy connected between the sleeve
strand of the cord circuit and a pole of said
source, the latter relay having contacts in
the bridge eircuit of the first relay, and a su-
pelvisorv signal controlled by the conjoint
action of said relays, substantially as de-
scribed.

2. In a telephone system, the combination
with a telephone line terminating at the cen-
tral office in a three-conductor jack, a cut-
off relay for the line having its coil con-
nected with the sleeve contact of said jack,
a cord circuit, a source of current and a relay
adapted to be bridged between the talking
strands of the cord circuit during conversa-
tion to furnish transmitter current to the
line, a second relay connected between a pole
of said source and the sleeve strand of the
cord circuit, said relay having contacts main-
taining a normal interruption in the circuit

f the first cord relay, whereby the circuit
of the cut-off relay will not be completed
when the talking contacts of the plug are
connected with the sleeve contact of the
jack in the insertion of the plug, and a su-
pervisory signal controlled by the conjoint
action of said cord relays, substantially as
described.

3. In a telephone system, the combination
with a telephone line having a three-con-
ductor jack at the central oﬁce, of a cord
circuit to connect therewith having a three-
conductor plug, a source of current, a super-
visory relay having its coil permanently con-
nected between the sleeve of said plug and
a pole of said source, a second supervisory
relay having a coil adapted to be connected
between the same pole of said source and the
ring contact of said plug by the actuation
of the first supervisory relay, substantially
as described.

4. In a telephone system, the combination
with a telephone line having a three-con-
ductor jack at the central office, of a cord
circuit to connect therewith having a three-
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conductor plug, a source of current asso-
ciated with the cord circuit, a supervisory
relay having two coils adapted to be con-

-nected in a bridge between the tip and ring

strands of the cord circuit, said bridge con-
taining said course, and means maintaining
the normal interruption of said bridge, sub-
stantially as described.

5. In a telephone system, the combination
with a telephone line having tip, ring and
sleeve jack contacts at the central office, of a
cord circuit to connect therewith having tip,
ring, sleeve and plug contacts, a source of
current adapted to be placed in a bridge be-
tween the tip and ring conductors of the
cord circuit during conversation to furnish
current for the substation transmitter, said
gource being also connected with the sleeve
conductor of the cord circuit during conver-
sation, and means maintaining said source
disconnected from the ring conductor of the
cord circuit until the sleeve contact of the
plug is connected with the sleeve contact of
the jack, a pair of relays for the cord circuit,
and a supervisory signal controlled by the
conjoint action of said relays, substantially
as described. ,

6. In a telephone system, the combination
with a telephone line having contacts at the
central office, of a cut-off relay for said line
connected with one of said contacts, a cord
circuit to connect with the line having con-
tacts to register with the contacts of the line,
a source of current, a supervisory relay for
the cord circuit having two coils—one con-
nected on each side of said source in a bridge
between the talking strands of the cord cir-
cuit during conversation, a second super-
visory relay having its coil connected be-
tween a pole of said source and a contact of
the cord circuit, said latter relay having
normally-open contacts in the bridge con-
taining the coils of the first relay and said
source, substantially as described.
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7. In a telephone system, the combination
with a telephone line having a three-con-
ductor jack at the central office, of a cut-off
relay for the line connected with one of the

contacts of said jack, a cord circuit to con-
nect therewith having a three-contact plug

to register with the contacts of the line jack,
a source of current, and a relay in a bridge
between the talking strands of said cord cir-
cuit, and means to prevent the flow of said

source over the ring contact of the plug and

the sleeve contact of the jack during the in-
sertion of the plug, whereby the circuit of
the cut-off relay will be completed before
the sleeve contact of the plug connects with
the sleeve contact of the jack, substantially
as described. ,
8. In a telephone system, the combination

with a telephone line, of a three-conductor

jack therefor at the central office, a source
of current, a cut-off relay connected between
the sleeve contact of said jack, and a pole
of said source, a cord circuit having a three-
conductor answering plug to connect with
said jack, a relay connected between -the
sleeve of said plug and the other pole of
said source, a second relay and said source of
current adapted to be connected in a bridge
between the talking strands of the cord cir-

cuit by the actuation of the first cord relay,

whereby said source is not connected with
the ring contact of the plug until the sleeve
contact of the plug is connected with the
sleeve contact of the jack, and a supervisory
signal controlled by the joint action of said
relays, 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:

Currrorp C. BrapeURY,
Marasorie E. GrIer.
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