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My invention relates in g‘enéral.,'to tele-

- phorie systems in which manual link or cord
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cirenits  are provided for interconnecting

telephone lines, and has to do more particu- -

larly with the so called multiple answering
jack systems in which the answering jacks
of the lines are distributed among different
operators’ positions, and in-which there is a
line sigrial for each jack at the different
operators’ positions so that when a call is

initiated. over any line the line ‘signals at.

the operators’ positions are lighted-and any
one of a plurality of operators may seize

the ‘call to the exclusion of the other oper- -
ators and. in which instantaneous disconnect .pe

and recall are provided.

In cord circuits of the above character on

a revertive call in which a:calling subscriber
‘initiates a call and. wishes to converse with
a subseriber on.the same line the usual pro-
cedure is for the operator to request the

calling subscriber to replace his receiver for-

a moment while the called party is being
signaled and on-a call of this kind the oper-
ator withdraws the answering plug and. in-
certs the calling plug into the answering jack
of the calling line-and then signals the called
subscriber in the. usual manner.
completion of conversation the subscribers

replace their receivers upon “their switch- . g:
be more fully hereinafter described in the

hooks to bring -about the lighting of the
supervisory lamps. . Should, either of the

subscribers recall they would immediately ..

effice the supervisory signals of the cord
circuit- connected to the line and to attract

the attention of the operator the receiver at.

the recalling substation. is operated to flash
the supervisory signals to signal for a re-
call. This arrangement permits the sub-
seribers to recall but only the operator that
handled the original connection is able to
answer the recall. 'To overcome this objec-
tion I provide means in the cord .circuit
whereby when-the subscribers on a revertive
call replace their receivers the means in the
cord circuit operates to disconnect the cord
conductors from the connected -jack. and

also bring about the ‘deenergization of the .

- cut off relay of the connected line to place
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the liné relay of the line under the control
of the subscribers so that should either one
on the party line to which the cord is. con-
nected recall before the plug:is withdrawn
the line relay will operate to light the line
signals so that, the same operator: that han-

dled the oi‘iginél call may seize this recall
or another. operator, either one to the ex- -

clusion of the other. - -

provision of means in the cord circuit where-

yy the line circuit of the calling subscriber -
is disconnected from the connected cord cir--
cuit so that upon the removal of the receiver
at the calling substation from its switchhook .

the multiple line signals associated with the
calling line are lighted and the recall may
be seized by the same operator that handled
the original call or by another operator,

either one to the exclusion of the other, de- .

nding on which one seized the recall first.

Another feature of my invention is the
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A further feature of my invention is the -

provision of means in the cord circuit where-
revented from .

by ‘the called subscriber is
initiating ‘a recall -until after the callin
subscriber has replaced his receiver-at whic
time the means in the cord circuit: operate

line circuit so that upon the removal of the

receiver at the called substation from the.

switchhook the multiple line signals of the
called line are lighted and the call may be

"answered by the operator who established
After the

the original connection or by any other op-
erator. . o ‘ ‘
The above. features as well as others; will

following specification. -
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to disconnect the connected -cord from the
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For a more complete understanding of my-

invention reference may be had to the accom-
panying drawing. To the left of the draw-
g T show a common battery substation A
terminating at the exchange in a-line cir-
cuit I comprising the usual line relay LR
and cut off relay CO. T also provide a plu-
rality of answering jacks J each having an

_associated line lamp S each jack and its

lamp appearing at different operator’s posi-

gized upon the initiation of a call, the asso-
ciated line lamps S are lighted and any one
of a plurality of operators may.seize the call
to the exclusion of the others.

90

95

tions so that when the line relay LR is ener--
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Referring now to the cord circuit C it

comprises an answering plag AP and a call-

ing plug CP_connected. by the heavily

marked tip and ring conductors and having
the condensers K and K’ interposed. The
answering end of the cord circuit comprises
a link disconnect relay LD which is oper-
ated when: the answering plug is inserted
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into the jack of a calling line and an answer-
ing supervisory relay AS which is operated
when the relay LD is operated. = A listening

‘relay LS is.also prov1ded which operates to

connect the operator’s set O to. the cord con-
ductors. A link disconnect control relay

LDC, an auxiliary sleeve relay AU and a.

vevertive recall control relay CR ave also
provided for the cord circuit C and the
function of these relays will be more fully
hereinafter described.

The calling end of the cord ciréuit C com-

prises a link disconnect relay LD’ which is
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operated when the calling plug is inserted
into -the jack of a called line. A ringing

“control reiay RCR is provided which is oper-

cated “when g ringing key plunger of the
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-party line vinging ]my RK 1s depressed to

connect ringing ‘current of the proper fre-
quency to the called line from the generators
G, G, G*and G* depending upon | the ring-
ing key plunger which is depressed. =

A ringing interrupter relay RI isalso pro-
vided which-through the medimwm of the in-
terrupter 1 is inturmittently energized and

~ deener gized to connect ringing cuucnt from
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‘plurality of operators’ positions.

calling line A establishes

the selected generator of’ the proper fre-
quency to mteumttently actuate the call bell
at the called substation. A’ calling super-
visory relay CS is also provided as are also

“the answering and calling supervisory sig-
nals AL and CL for the uSLhLl supervisory

purposes.

To the right of the drawing I illustrate a
called substation B termumtmo at‘the ex-
change in a line circuit 1. compusmg the

asual line relay LR/, cut off reldy CO’, mul-
tlplc answering ]achs J’ cmd their absouated
line signals S’.

Havmo described in general the arrange-
ment of the circuits and : apparatus employcd
in my invention, I now describe more in de-
tail the oper ation of the circuit A in estab-
lishing 'a connection between a calling and
a called subseriber. Assuming that the sub-
scriber at the substation A initiates a call
the removal of the receiver at the substation
ClOSQb an energizing circuit for line relay LR
of the line circuit L and the closing of its al-
ternate contads lights the line leps S at a
Assuming
that the operator associated with the cord
circuit C answers the call, the insertion of
the answering plug AP into the Jack J of the
o geries energizing
Ch(,llli for the cut off relay CO of the line
circuit L and the link disconnect relay LD
of the cord circuit C which is traced from

‘battery through the low and high windings

2 and 3 of the relay LD, conductor 4, normal
contact 5 of the link disconnect contrel relay
LDC, conductor 6, sleeve contacts of the con-
nected plug AP and jack  J to ground
through the windingrof the cut off lelay CO.
The closing of alternate contact 7 of the re-
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lay LD ‘due to its energizing closes a low
resistance circuit through its 'winding 2 from
battery through the Wmdlno 2 of relay LD
its ‘alternate contact 7, conductor 4, normal
contact 5 of relay LDC conductor 0 sleeve
contacts of the plug AP and ]ack J to
ground through the winding of the cut off

70

rela y CO.  The high resistance winding 3 of :

the relay LD is shunted, this. auanoement
providing for secret ser vice as the 1elay LD

of a second.cord will not operate in series-

with the 1elay CO, as the-shunt of the low
winding 2 of the 1e1ay LD of thefirst cord
cireuit: render_s the relay
cord inoperative so that should the operator

LD of the second -
Bo-

™ -

at any other cord' attempt to seize the.call

after the first operator has connected .to the
calling line, the operator of the second cord

is plevented from connecting with ‘the call--
ing subscriber as the shunt of ‘the low wind-

ing 2 of the relay LD of the first cord circuit
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plevmts the relay LD of the second cord .

from operating and this prevents the oper-
ator of the second cord from being connected
to the calling line.- The operator ~of the sec-

ond cord not recelving an answer from:-the

calling  subscriber, knows that the call has
been answeled by another ' operator and
therefore withdiaws the plug of the second
cord from ‘the multiple answering jack of
the calling line.

cuit for the answering supervisory relay AS
of the cord C, traced “from battery, through
the lower Wmdlno of the relay AS, condue-
tor 10, alternate contact 9 of the Ielay LD,
ring contacts of the connected plug AP and
jack J, the closed contacts of the switchhook
at substatlon A back through the tip con-
tacts of the connected jack J and plug AP,
alternate contact 8 of the-relay LD, and con’

ductor 11 to ground through the upper wind-

ing of the 1e1ay AS. The closing of alter-
nate contact 12 of the relay AS closes a cir-

cuit for the listening relay LS, traced from

battery through the winding of the relay
LS, conductor 13, alternate contact 12 of the
relay ‘AS, conductor-14; alternate contact 15
of relay LD and conductor 16 to ground at
normal contact 17 of the link disconnect re-
lay LD’ associated with the calling end of
the cord C. The relay LS upon energizing
closes its alternate contacts 18,19 and 20 to
connect the operator’s set O to the cord con-
ductors and the closing of its alternate. con-
tact 21 establishes a locking circuit for itself
traced from battery through the winding of
the relay LS; its alternate contact 21, con-

ductors 22 and 14, alternate contact 15 of re-

lay LD, conductor 16 to ground at normal
contact 17 of relay LD’. .
The operator having been connected with

The relay LD upon enelguatmn closes its
‘alternate contacts 8 and 9 to establish a cir-
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the cord conductors now inquires the wants -

of the calling subscriber at substation A.
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Assuming that it is the subscriber at the
substation B that is wanted, the operator
tests the multiple answering jack J’ of the
called line as to its idle or busy ‘condition
and if the said line is busy the sleeve of the
jack is of a battery potential different than
that of the cord circuit C and the operator’s
receiver will receive an impulse of current
which produces the usual busy-click in the

head receiver of -the operator’s set.. This-
impulse of current extends from the tip of.

the calling plug CP thru normal contact 23
of the relay LD’, conductor 24, alternate con-

tact 19 of ‘the listening relay ‘LS, conductor |

95 to ground through the tertiary winding
of the operator’s induction coil. ~This im-

pulse of current produces a click in the oper--

ator’s head receiver in the well known man-

ner. e
Assuming that the line is idle the opera-

tor inserts the calling plug CP -into the:

jack J” of the wanted line closing a series
energiz'ng cirveuit for the link disconnect
relay LD’ and the cut off relay CO” of the
line circuit L’ associated with the called
line B traced from battery through the wind-
ings 26 and 27 of the relay LD’, conductor

928, normal contact 29 of the relay LDC, con--

ductor 30, sleeve contacts of the connected
plug CP and jack J” to ground.through the

cut off relay CO’. The closing of alternate.

contact 31 establishes a circuit for the relay
LD’ from battery through the low resistance
winding 26 of the relay LD’, its alternate
contact 81 to ground through the winding
of the cut off yelay CO’, over the path just
described, and this circuit just traced shunts
out the high resistance winding 27 of the
relay LD’ permitting- relay CO” to operate,

The opening of normal contact 17 of the
relay LD’ opens the energizing circuit of
the listening relay LS and the relay LS

" upon deenergizing opens its alternate.con-
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tacts 18, 19 and 20 to disconnect the opera-
tor’s set O from the cord conductors. The
closing of alternate contact 17 of relay LD’

also establishes a circuit for the calling su-

pervisory lamp CL, from battery through the

lamp CL, normal-contact 32 of the relay-

LDC, conductor 83, normal contact 34 ot
the ringing control relay RCR, conductor 35,
normal- contact 36 of the calling supervi-
sory relay CS, conductor 37, normal contact
38 ‘of the relay LDC, conductors 39 and 40
to ground at alternate contact 17 of the re-
lay LD’. The calling supervisory lamp
signal CL is lighted over this circuit and
remains lighted until the operator depresses

- the party line ringing key RK. Having

60

6

o>

inserted the calling plug CP in the jack J*

of the called line the operator now depresses
the proper ringing key plunger of the party

line ringing key RK to a fully depressed

position to close the end spring contacts 41

and 42 and to connect the proper ringing

generator- G, G, G* or G to signal the called
for: subscriber at substation B.: : :
‘The closing of alternate contact 41 of the

end springs -of the ringing key RK closes

_an energizing circuit for the relay RCR

traced from -battery through the winding of
relay RCR, conductor 43, alternate contact
41 of the end springs, conductor 44, normai
contact 38 of the relay LDC, conductors 39 -
and 40 to ground .at alternate contact 17 of
the relay LD’. .The closing of alternate con-
tact 45 of the relay RCR establishes an en-
ergizing circuit for the ringing interruptei
relay RI, from battery through the winding
of the relay. RI; altérnate. contact 45, con-
ductor 46 to ground at alternate:contact 42
of ‘the end springs.
gizing closes its alternate contact 34 to es-

tablish - a locking circuit for itself, traced

from battery through the winding ol the
relay RCR, its alternate contact 84, conduc-
tor 35, normal contact 36 of relay OS, con-
ductor 37, normal contact 38 of relay LDC;
conductors 39 and 40 to-ground at alternate
contact 17 of the relay LD’. The relay RCR
upon energization opens its mormal contact
34 to open the circuit of the calling super-.
visory lamp CL which is eftaced and g.ves

subscriber at substation B is being signalled:
“After the ringing key plunger of the ring-

T
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The relay RCR ener- -
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the operator an indication that- the called

95

ing key RK associated with the selected ring-

ing frequency is released it assumes ifs. in-
dicating position which - allows ~the end
spring contacts 41.and 42 to assume their
normal position, but as the rélay RCR 1is

100

locked to:ground at-alternate contact 17 of ‘
the relay LD” a$ just described, the ringing -

interrupter relay RI is now connected to the

‘constantly rotating interrupter. Ij traced

from battery through the winding of relay
RI, alternate contact 45 of relay RCR, con-
ductor 46, norinal contact 42 of the end
springs to ground through the constantly
rotating - interrupter I. Ringing = current:
from the generator G- which we will assiune

is the ringing frequency. . selected is now

traced from the generator G, alternate con-
tact 50 of the ringing key plunger, conduc-
tors 51 and 52, normal contact 53 of the re-
versing key RV, conductor 54, alternate con-
tact. 55 of the ringing interrupter relay
RI, conductor 56, alternate -contact 23
of the relay LD’, tip contacts of the con-
nected plug ‘CP. and :jack J’ through the
condenser and call bell -at the called sub-
station B, back through the ring contacts of -

‘the ¢onnected jack J7,.and plug CP, alternate
“contact, 57 of the relay LD’, conductor’ 58,

alternate contact 59 of relay RI, conductor
60, to ground-at normal contact. 61 of the re-
versing key RV. The velay RI is intermit-
tently energized and deenergized by the in-

‘terrupter T and the ringing current from the

generator G is thus applied to intermittently
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“substation B 1s being signalled.

~at the substation A.

operate the call signal at the called substa-
tton B. The closing of alternate contact
62 of relay RI transmits a ringing tone to
the calling subscriber at the ‘substation A
which is traced from the generator G*, over
conductor 69-through the condenser .70 and
resistance 71 through alternate contact 62 of
the relay RI and over conductor T2 to the

“tip conducter-of the cord C and to the call-

ing substation ‘A. This gives the calling sub-
scriber at the substation A an audible signal
notifying him that the called subscriber ai
The called

subscriber at substation B is thus automati-

-cally signalled over the ringing circuit just

traced until he answers in response to his
call signal or until the calling subseriber
the substation A replaces his receiver be,mn
the called subscriber answers,
Should the calling subscriber at the sub-
station A replace hig recelver upon’ the
switchhook  before the called subscriber an-
'swels, the supervisory relay AS will restore
due to the interrupted switchhook contacts
The relay AS upon
deenergization closes its normal contact 73
which establishes an energizing cireuit for
the link disconnect control relay LDC traced
from battery through the winding of the re-
lay LDC, conductors T4 and 75, normal con-
tact 73 0’1' relay ‘AS, conductor 76, alternate
contact 77 of the relay LD, conductor 40 to
ground at alternate contact 17 of the relay
LD, The relay CR is also energized upon
the closure of normal contact 73 over a cir-

“cuit traced from battery through:its upper

winding 78, conductors 74 and 75 to eround
ab alternate contact 17 of relay LD’ over the
path just traced for relay LDC. The relay
DG upon energization opens its mormal
contacts b and 29 Whl(,ll open the energizing
circuits of the relays LD and LID’, said re-
lays restoring to normal. lhc opening of
normal contact 58 of the rel ay LDC opens
t'he locking cireuit for the ringing control

relay RCR and the relay deenergizes to open
1ta alternate contact 45, which opens the cir-
cuit of the ringing mteuupr v relay RI and
the relay RI restor ing to nermal, its alter-
nate contact 55 is ()pe'led to disconnect the
generator (¢ and prevent further application
of ringing current to the called subscriber’s
line.

The closing of alternate contaut 8() of the
velay LDC establishes an energizing circuit
for -the auxiliary sleeve relay AU traced
Jrzom battery through the vmdmo of the

relay AU, conductor 31, altomatu contact &0 _

of the 1e]ay IDC, conductor 30, sleeve con-
tacts of the connected plug CP of jack J’ {o
oround through cut off relay CO’ of the line
cireuit T, The relay LDC has its initial en-
ergizing circuit opened at alternate contact
17 of relay LD’ when the same deenergizes
but the closing of alt&‘rnate contact 82 of the

1,667,015

relay ‘AU establishes a substitute circuit for
the relay LDC traced from battery through
the winding of the relay LDC, its alternate

contact 38, conductors 39 and 40 to ground.

at alternate contact 82 of -relay AU and the
relay CR is also maintained energized over
this circuit from battery through its winding
78, alternate contact 88 to trlound at contact
82 :of relay AU. The closmo of alternate
contact 83 of the relay CR establishes a cir-

cuit for the answering supervisory lamp Al

traced from battery thr0110h the lamb Al
alternate contact 83
84-and 16 to ground at normal contact 17
of the relay LD” and the closing of alternate

contact 32 of the relay LDC establishes a cir-

cuit for the calling supervisory lamp CIL,
traced from bdttely through the lamp CL,,
alternate contact 52, conduc(01'<; 84 and 16 to
ground at normal contact 17 of the relay
LD". The two lighted supervisory signals
Cli and AlL are now lighted and indicate to
the operator of the cord C that the calling
subscriber at substatlon A has replaced his
receiver.

The opening of alternate contacts 8 and 9
of the velay LD disconnects the cord condue-
tors from the cﬂhno line and the opening
of normal contact 5 of the relay LDC opens
the energizing circuit of the cut-off relay CO
allowing the relay-to restore which permits
the calling subscriber at substation -A to im-
mediately recall so- that upon:the removal
of the receiver at substation A the line relay
LR will again energize to permit the lighting
of the line signals 8. The opening of alter-
nate contacts 23 and 57 of the relay LD’ dis-
connects the calling end of the cord condue-
tors from the called line and as therelay AU
is now in series circuit with. the cut off relay
CO’ in place of the relay LD’ which was dis-
connected when the normal contact 29 of re-
lay LDC was opened the cut off velay C0’
deenergizes due to the high resistunce of the
relay AU to again place the line relay LR’ of
the line circuit L” under the control: of the
called subscriber at the substation B so that
should the subscriber at the called substation
B remove his recelver the line relay ILR” will
energize to light the line signals 8.

Retmmno now to the pomt where the call
bell at the called station B is intermittently
rung, the subscriber at the called substaticn
I3 in response to his call signal removes his
receiver from the switchhook, When the re-
lay RI is in a deenergized condition which
is during a silent period the calling supervis-
ory 1e1‘1y CS will operate over a civeuif
traced from battery through the lower wind-
ing of the relay CS, conductor 90, normal
contact 59 of relay RI, conductor 58, alter-
nate contact 57 of -the 1clay LD’, ring cot-
tacts of the connected plug CP and jack J7,
through the now closed contacts of the sub-
station switchhook, back: through the tip

of relay CR conductors
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contacts of the connected jack J’ and plug
CP, alternate contact’ 23 of the relay LD/,

conductor 56, normal contact 55.0f the relay

RI conductor 90" to ground through the up-
per winding-of the relay CS.  The relay CS

upon energizing opens 1ts normal contaet 86

whicli opens the locking circuit -of the:ring-
ing control relay RCR, and the ringing con-
trol.relay RCR upon deencrgization opens its
alternate contact 45 which. disconnects the

ringing interrupter I from the rvelay RI.

The relay RI is prevented from energizing

and remains at normal thus preventing the

further application of ringing. current. to
the called subscriber’s line. : ¥

The closing of alternate contact 36 of the:

relay CS establishes an energizing circuit
for the relay CR traced from battery through.
its lower winding 91, conductor 92, alternate
contact 36 of the relay CS, conductor 37,
normal contact 38 of the relay LDC, conduc-
tors 89 and 40 to ground at alternate contact
17 of relay LD, T R

The calling subscriber at the substation A
and the called subscriber at substation-B are
now connected in a conversational circuit,
the talking civcuit being . traced over. the
heavily marked conductors. - After the sub-
seribers have finished their conversation,they
replace their receivers upon their respective

switchhooks. The replacing of the receiver.

at the substation A allows the relay AS to
restore to normal due to the interruption.of

its energizing circuit at the switchhook con- -

tacts. . The closing of normal contact 73 of
the relay AS establishes an energizing cir-
cuit for the link disconnect 'control relay.
LDC traced from battery through the wind-

ing of the relay LDC, conductors 74 and 75,

normal contact 73 of the-relay AS, gonduc-
tor 76, alternate contact 77 of the relay LD,
conductor 40 to ground at alternate contact
17 of the relay LD’ and the relay I.DC upon
energizing opens its normal contact 5 which
opens the energizing circuit of the link dis-

connect relay LD. The relay LD upon.de-.
encrgization restores. to normal and the.

opening- of alternate contacts 8 and ‘9. dis-

connects the cord conductors of the cord C.
from the jack J and the relay CO of the line
¢ircuit 1. also restores to normal due to the:
opening of normal contact 5 of relay LIDC."
The relay CO upon . deenergization . again .

places the line relay LR of the link circuit L

under the control of the calling subscriber:

at the substation A so that if he wishes to
recall,"the removal of the receiver.at the

_substation :again causes. the energization of

the line relay LR which relay LR again
brings about the lighting of the line sig-

Cnals S,

65

Relay LDC upon energizﬁtioh opens’.it’s

normal. contact 29 to oper.the initial ener-.
gizing circuit of the link disconnect relay

LD’, but the relay LD’ is held :energized

over-a-circuit traced from battery through
the winding: 26 of the relay LD’, its alter-
nate contact 81, conductors 28 and 93, alter-
nate -eontact 94 of relay CS conductors 95
and 30, sleeve contacts of the connected plug

70

CP and jaek J” to ground.through the.cut

off relay CO’. ‘The closing of alternate con-

‘tact 80 of the relay I.DC establishes an ener-
gizing circuit for the relay AU traced from

battery through the winding of the relay AU,

6

conductor 81, alternate contact 80 of the re- -

lay LDC conductor 30, sleeve contacts of the

plug CP and jack J’ to ground through the - ‘

cut off relay CO” and the relay AU is ener-
gized in parallel with the link disconnect re-
Iay LD’ over the circuit just traced. The

relay L.D upon deenergization opens its alter- .

nate contact 77 which opens the initial ener-
gizing circuit of the relay LDC, but the re-

“lay LDC is held energized over a - circuit
‘traced from battery through the winding

of the relay LDC 1ts alternate contact 38,
conductors 39 and 40 to ground at alternate

80 -

contact 82 of the relay AU. The opening .

of normal contact 38 of the relay LDC also
opens. the initial energizing: circuit for - the

relay CR-but the relay CR is held energized

over: a substitute circuit which may be traced
from battery through its upper winding 78,
conductor 74, alternate contact. 38 of relay
LDC, conductors 89 and 40 to ground at
alternate contact 82 of the velay AU.
“When the. called subscriber at substation

B replaces his receiver upon the switchhook

the circuit of the calling supervisory. relay
CS is interrupted at the switchhook contacts
and. the relay CS. upon restoring opens its

90
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alternate contact 94 which allows the relay -

LD’ to vestore to normal and the opening
of its alternate contacts 23 and 57 opens the
tip and ring conductors of the cord C.. The
closing of normal contact 17 now closes .a
circuit for the answering supervisory lamp
‘AL and the calling supervisory lamp CL, the

‘circuit for the supervisory lamp CL being

traced from hattery through the lamp CL,

105
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alternate contact 32 of relay LDC, condue- -

tors 84 and 16 to ground at normal contact
17 of the relay LD’ and the circuit for the
answering supervisory lamp AL is traced
from battery through the lamp AL alternate
contact 83 of relay CR, conductors 84 and

16 to ground at normal contact 17 of re-

lay LD’.

The relay AU remains connected in series

circuit with the cut off relay CO’, after the
relay LD’ is deenergized due to the high re-

sistance of relay AU the relay CO” deener--

gizes and again places the line relay LR’
under the control of the called subscriber at

. substation B and should the subscriber at

substation B initiate a recall, the removal of
the receiver at. substation B will close an
energizing circuit for the line relay LR to
again light the multiple line signals S’. The
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operator associated with the cord circuit C
noting the two lighted supervisory signals
AL and CL withdraws the answering plug
AP from the jack J and the calling plug CP
from the jack J’. The withdrawal of the

“answering plug AP disconnects the cord C
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from the jack J and the withdrawal of the
plug CP from the jack J’ brings about the
deenergization of the relay AU, and the re-
lay AU deenergizing, opens its alternate con-

tact 82 to open the energizing circuits of the

relays LDC and CR. The opening of alter-
nate contact 82 of the relay LIDC effaces the
calling supervisory signal CL and the open-
ing of alternate contact 83 of relay CR
effaces the answering superivsory signal AL
and ‘the apparatus used in establishing a
connection between the calling substation at
substation A and the called subscriber at
substation B is now at normal and available
for use in establishing other connections.
Assuming that the called subscriber at
substation B is the first to replace his re-
ceiver, the replacement opens the energizing
circuit for the relay CS at the switchhook
contacts and the relay CS restores to nor-
mal. The closing of normal contact 36 of
the relay CS closes a circuit for the calling
supervisory lamp CL traced from battery
through the lamp CL, normal contact 32 of
relay L.DC, conductor 33, normal contact 34
of relay RCR, conductor 35, normal contact
36 of relay CS, conductor 37, normal contact

38 of relay LDC, conductors 39 and 40 to -

ground at alternate contact 17 of relay LD’
and the signal CL is thus lighted over this
circuit. The opening of alternate contact 36
of the relay CS also opens the energizing
circuit for the relay CR. The called sub-
scriber replacing his receiver does not affect
the link disconnect relay LD’ associated
with the calling end of the cord C as the
relay LD’ is held up through normally
closed contacts of the relay LDC and
should the called subscriber wish to recall
before the calling subscriber has replaced
his receiver, the supervisory relay CS will
be under the control of the switchhook con-
tacts and the movement of the switchhook
at the called substation will cause the relay
CS to energize and deenergize to flash the
calling supervisory signal CL. Now when
the calling subscriber at A replaces his re-
ceiver the opening of the switchhook con-
tacts brings about the deenergization of the
answering supervisory relay AS and the
closing of its normal contact 73 brings
about the energization of the relay LDC
and the operation of the apparatus to effect
disconnection is the same as previously de-
seribed. :

" Assuming now that the subscriber at the
substation A initiated a call the removal of
the receiver thereat energizes the line relay
LR which relay LR upon energization

1,687,015

causes the line signals S to light. The op-
erator associated with the cord -circuit C

seizes the call to the exclusion of other op--

erators as before described by inserting the
answering plug AP into the jack J of the
calling line to bring about the operation of

the cut off relay CO of the line circuit Liand -

the relays LD, AS and LS of the cord cir-
cuit C as previously described. The relay
IS upon energizing closes its alternate con-
tacts 18, 19 and 20 to connect the operator’s
set O to the cord conductors and she now
inquires the wants of the calling subscriber
at the substation A. The subscriber at the
calling substation A 13 on a party line com-

‘prising substations A, A’, A* and A% and

upon inquiry of the operator-the subscriber
at substation - A informs the operator that
he wishes to converse with the subscriber A*.
The operator is immediately aware of the
fact that the party wanted 1s on the sameé
line with the calling subscriber at A due to
the fact that the answering plug AP is
already inserted in the juck of the party line
into which-subscribers A and A ‘terminate.
The operator now asks the calling party at
the substation A to replace his receiver and
then withdraws the answering plug AP
from the jack J of the party line and in-
serts- the calling plug CP of the cord cir-
cuit C in the jack J.  The withdrawal of
plug AP allows relays CO, LD, AS-and LS
to restore. ~

The insertion of the plug CP into the
jack J of the party line to which both the
calling and called parties are connected
brings about the energization of the link dis-
connect relay LID’, traced from battery
through the windings 26 and 27 of the re-
lay LD% conductor 28, normal contact 29 of
relay LDC, conductor 30, sleeve contacts of
the connected plug CP and jack J to ground
through the winding of the cut off relay CO.
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The relay LD’ upon energizing clozes its -

alternate contact 81 and closes a locking
cirenit for itself which extends from battery

v

through its winding 26. its alternate contact .

31, and over the path just described to
ground through the winding of relay CO
and the relays LD’ and CO are thus ener-

gized over this circuit. The relay LD’ upon

energizing closes its alternate contact 17 to
light the calling supervisory lamp CL over
a circuit as previously described and the
lamp CL remains lighted until the operator
depresses the party.line ringing key RI to
signal the called for substation A*  ~

The operator now depresses the proper
ringing key plunger of the party line ring-
ing key RK to its fully depressed position
to close the end spring contacts 41 and 42
and to connect the proper ringing generator
G, G, G or G to signal the called for sub-
seriber at the substation A2
of the end spring 41 closes an energizing

The closing
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“circuit for the ringing control relay RCR,

traced from battery through the winding of
relay RCR, conductor 43, alternate contact
41 of the end springs, conducter 44, normal
contact 38 of the relay LDC, conductors 39
and 40 to ground at alternate contact 17 of
the relay LD’. The closing of alternate
contact 45 of relay RCR, closes an energiz-
ing circuit for the ringing interrupter relay

RI traced from battery through the winding

of relay RI, alternate contact 45 of relay
RCR, conductor 46, to ground. at alternate
contact 42 of the end springs.
RCR upon energizing closes its- alternate
contact 34 establishing a locking circuit for
itself traced from battery through its wind-
ing, its alternate contact 34, conductor 35,
normal contact 36 of relay CS, conductor 37,
normal contact 88 of relay LDC, ¢conductors
39 and 40 to ground at alternate contact
When the operator re-
leases the ringing key plunger it assumes its
ringing or indicating position to_allow the
end springs to restore to normal; and the
closing .of normal contact 42 of the.end
springs now connects the constantly rotating
interrupter Iin circuit with the relay R1 to

intermittently energize the same. . The clos- -
ing of alternate contact 55 of the relay RI

connects ringing current from the generator

G* which we will assume is the generator.
selected to ring the call bell of the subscriber

at substation A2 Ringing current from the
generator G? is thus transmitted to the called
substation A2 to intermittently signal the

called substation A? due to the energization

and deenergization of relay RI under -the
influence of the constantly rotating intexr-
rupter I, and the ringing current from the
generator G traverses a path as previously
described. - w

The subscriber at the. substation ‘A® in re-
sponse to his call signal removes his re-
ceiver from. the switchhook which closes an

energizing circuit for the calling super--
visory relay CS through normal contacts.

55 and 59 of relay RI when in a deenergized

condition and the now closed ‘contacts at the

switchhook at substation" A% The relay CS
upon energizing opens its norinal contact 36

- which' opens the locking circuit ‘of relay

RCR which relay upon deenergizing opens

- its ‘alternate contact 45 ‘to- open the ener-

60
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gizing citeuit of the relay RI-which pre-

vents further application of ringing current
to the called substation ‘A%~ The. closing of
alternate contact 36 of relay. CS closes an
energizing circuit for relay CR traced from

battery through the lower winding 91 of

relay CR, conductor - 92, alternate contact

36 of relay CS, conductor 87, normal -con-.

tact 38 of relay 1.DC, conductors 39 and
40 to ground at alternate contact 17 of relay
LD,
circuit and the closing of its alternate-con-

The relay:

The relay CR is enetgized over this

tact 100 closes a vcirguit for the relay LDC

7

traced from battery through the winding of -

relay LDC, conductors. 74 and 75, normal

“contact. 73 of relay AS, conductor 101, alter--
nate contact 100 of relay CR,.conductors 102

and 40 to ground at alternate vontact 17 of -
relay LD’. The relay LDC upon energizing -

opens its normal contact 29 to open the 1ni-

tial energizing circuit.of the relay LD’ but.
~a_substitute circuit is established for the
velay LD’ traced from battery through its
‘winding: 26, its alternate contact 31, con-

ductors 28 and 93, alternate contact 94+ of

relay CS, conductors 95 and 30, sleeve con-
_tacts of the plug CP and jack J to ground

through the cut.oft  relay. CO. - The relay

LDC upon energizing closes its alternate

contact 38 to establish a locking circuit for.
.itself from battery through the winding of"
relay LDC, its alternate contact 38; conduc-
tors 39 and 40 to ground at alternate:con-.

tact 17 of -relay LD’ The closure of alter-
nate contact 38 of relay LDC also closes a

circuit through the upper winding of relay -

CR ‘traced from -battery through the wind-
ing 78 of relay CR, conductor 74, alternate

contact 38, conductors -39 and 40, to ground

at_alternate contact.17. The closing of al-

-ternate contact 80 of relay LDC closes a cir-
‘cuit for the relay AU traced from battery

throungh the winding of relay AU, conductor

15
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81, ‘alternate-contact 80 of relay LDC, con- .

ductor 30 to ground through the winding of

the cut -off relay. CO’. The relay AU and

the relay LD’ are in parallel circuit and
remain energized for purposes as will pres-

‘ently be described. . - :

100

~The. calling subscriber at the substation A

removes his receiver -in due time and the

~called subscriber at the substation A? on this-
same line and the .subscriber at the calling -

substation - A: are now in conversational :cir-

cuit. ” The subscribers having finished their

105

conversation - replace .their receivers -upon .

the switchhooks which causes the relay CS
to restore.  The relay: CS deenergizing, its

‘altérnate contact: 94 is restored ‘which-opens:

the circuit for the relay LD’ which restores
opening ‘its alternate contacts 23, 31, 17 and
57. - The locking' circuit for relay LDC is

opened at alternate contact 17 of relay LD”

110
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as is also the circnit through the upper

winding 78 of relay CR but relay LDC and
relay CR are maintained -energized over a
substitute circuit-over conductors 39 and 40
to ground at alternate contacts 82 of relay

120

AU. - The relay LDC remaining energized,

relay AT is now the only relay in series with
the cut off relay CO but due to the high
resistance of the relay AU, the cut off relay
CO deenergizes to again place the line re-

lay LR under the control of either the call-.

ing or called subscribers at A and AZ? to per-
mit them to immediately recall ‘as the re-

; moyal of the Itec_e’ivers’ at ‘any’ of the sta-
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tions‘on the party line will operate the line
relay LR to light the line signals 5. When
the. &ubscmbucy replaced theiv receivers the
calling ‘and called “supervisory lamps AL
and Cls were hohtod Lnouoh altel nate con-
tacts 82 of 1(>L1y LDC and 83 of vel .ly CR to
ground. at normal contact U of velay LD’
(ind the operator: observing the two lighted
signals AL and CL wnhm aws the callnw
p‘uo CP from- the jack J which opens the
cireuit of relay AU and the opening of al-
ternate ‘contact 82 of relay AU opens the
circuits for relays LDC and CR. The
paratus is now at normal and available
connections.

While T have described my invention
erating ‘in connection with a certain circuit
arrangement, T do not wish to be limited to
the same as chfmgw and modifications may
readily suggest themselves to those skilled in
the art, and T therefore aim to cover all such
changes and modifications as come within

for

the spirit and scope of the appended claims.”

Having described my invention what I

¢laim is new and desire to secure by Umted‘

States Letters Patent 1s:—

1. A telephone system having party hnesv

each prowded with a plurality. of answ ering
jacks and line signals terminating at a plu-
rality of operators’ positions, link cireuits
provided with connection terminals for in-
terconnecting said lines, a calling subscriber
and. a called subscriber on one of said party

lines connected in conversational cireuit vmi
one of said link ecireuits, and means in said

link civeuit including-a disconnect “relay
energized upon the connection of one of said
terminals to the party line and a supervisory
relay controlled over said subscribers’ tele-
phone line for deencrgizing said disconnect

-relay thereby disconnecting said link circuit

from the jack of said par ty line.

2. A telephone system having party lines
each provided with a plurality of answering
jacks and line signals terminating at a p]u—
rahtv of oper ators’ positions, link circuits
provided with connection terminals for in-
terconnecting said lines, a calling subseriber

and 2 called subseriber on one of said party

lines connected in conversational circuit via
a termial of one of said link cirenits, means
in said link circuit controlled over said sub-
<criber°’ telephone line for disconnecting

said link circuit from the jack of said p‘u*ty
hne to. p]acc said line signals of said party
Jine under the control of said subscribers
on said connected party line; and super-
visory signals for said link circuit controlled
over said party line.-

3. A telephone system having party lines -1

each provided with a plurality of answering
jacks and line signals appearing at a plu-
rality of operators’. positions; link cireuits

provided with answering and calling plug

ap-

op—'
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terminals for interconnecting said lines, a
calling subscriber and a called subscriber on
one of said party lines comnected for con-
versation by said calling plug terminal of
one of said link circuits with the jack of
said party line, and means in said link cir-
cuit -controlled by said subscribers’ tele-
phones for disassociating said link cireuit
from said  party line and supervisory sig-
nals for said link circuit  controlled by said
SL[bSCl'ibers’- telephiones. on said party line.

. A telephone systemr having party lines

del provided with a plurality of answering

jacks and line signals appearing at a plural-
1ty of operators’ p051tlons, link circuits pro-
vided with answering aid calling plug ter-
minals-for 1nte1connectmg said hnes, a call-
ng subscriber and a called subscriber on one
of saild party lines connected for conversa-
tion by the calling plug of one of-said link
cireuits, a link disconnect relay for said cord
energized upon the connection of said calling
plun with the jack of said party line, and
means including a supervisory relay in said
connected cord for controlling the deenergi-
zation of said link disconnect relay to dis-
associate said connected cord from the jack
of s(ud party line.

A telephone system- having party lines
1d1 provided with a plurality of answering
jacks and line signals appearing at a pluraL

1ty of operators’ poqmons link circuits pro-
vided with answering and calling terminals,
a-calling and a called subscriber on one of
said party lines connected for conversation
by the calling terminal of one of said link

cireuits with a jack of said party line, a link.

digconnect  relay for said link circuit ener-
gized upon connection of said link circunit
with the jack of said party line, -a super-
visory relcw for said cord controlled by said
subscribers’ telephones -and a second relay
caused to be energized by said supervisory
1elay, said second 101€1V controlling means in
said connected link circuit opemble upon
termination of conversation of said sub-
scribers to deenergize said link disconnect
relay to disassociate said link cirenit from
said jack of the connected party line. -

6. A telephone system having party lines
each provided with a plurality of jacks and
line signals appearing at a plurality of oper-
ators’ p031t10m, link circnits provided with
answering and calling plug terminals for
connecting said lines, a calling and a called
subscriber on one of said party lines con-
nected for conversation by a calling plug

terminal of one of said link circuits with a -

jack of said party line, a link disconnect. re-
ay for said cord energized by the connection
of said calling terminal with the party line,
subscribers’ controlled means adapted to de-
energize said link disconnect relay for dis-
'Lssocmtm(r sald hnk circuit from sald party
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line and a second relay for said cord affected
by said subscriber controlled means to render
said party line available for connection.

7. A telephone system: having party lines
each provided with a plurality. of jacks and
line signals appearing at a plurality of op-
erators’ positions, link circuits provided with

answering and calling plug terminals for:in- -

terconnecting said lines, a calling and a
called subscriber on one of said. party lines
connected for conversation by the engage-
ment of the calling terminal of one of said
link circuits with a jack of said party line,
a link disconnect relay for said cord ener-
gized upon connection of said link circuit
with said party line, a supervisory relay for

said cord controlled by said subscribers’ tele- .

phones, a second relay energized by said su-
pevvisory relay for controlling means in said
link circuit operable upon termination of
conversation of said subscribers to deenergize
said link disconnect relay to-disassociate said
link circuit from said jack of the connected
party line, a relay associated with said means

adapted to render said party line available

for connection or recall; and supervisory sig-
nals for said link circuit controlled over said
subscriber’s line. o

8. A telephone system including a sub-
scriber’s polystation telephone line, a link
circuit for connection thereto when substa-
tions on said line are to be included in con-
versational circuit, subscriber controlled

means controlled over said line for freeing
said line from said link circuit, and super-

“visory signal in said link circuit controlled
-over said line for indicating the condition of

said link circuit. - : L

9. A telephone system including a sub-
scriber’s polystation telephone line, a link
eircuit for connection thereto when substa-
tions on said line are to be included in con-
versationual - circuit, = subseriber - controlled

35

40

means controlled’ over said line for freeing -

said line from said link circuit so that the
subscribers on said line may recall before
the link ecircuit is returned to normal, and

45

supervisory signals for said link circuit con- .

" trolled over said subscriber’s line for indi-

cating the condition of said link circuit. =~
10. A: telephone system including a sub-.

scriber’s polystation line having multiple

line signals and jacks, a link circuit for con-
nection to said line when subscribers on said
line wish to converse with each other, link
circuit means controlled over said- line per-
mitting the subscribers thereon to recall and
operate suid line signals before the operator
disconnects the link circuit from said line,
and supervisory signals in said link circuit
controlled over said subscriber’s line for in-
dicating the condition of said link circuit.
Signed at Chicago, county of Cook and
State of Illinois, this 15th day of June, 1926.

MICHAEL B. STAZAK.
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