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GHARLES SPARKS: OF CHICAGO, ILLINOIS, AssGNOR to KELLOGG swrTCHBoARD 
AND SUPPLY COMPANY, OF CHICAGO, ILLINOEs, A CoRPORATION OF ILLINoIs: 

. . . . . . . . . . . . 

To all adión it hagförder: . . . . 
-Be it known that. CHARLEs Srikrs, a 

citizei of the United States of America, re. siding thicago, in the city of Cograd Stite offlinois, have indhi certain new attsdfurhproverients in Trunk Circuits, 
of which the followingisa' E. My'inve?tion-relittéstö telephorié systehis 
and has to do itiore particularly with the systems employing two-way trunk circuits 
för use between two exchanges, as betweeii: 
main exchange aid "a private blinch ex 
change, and has for its object a novel and 
imply system of the above type. fiti of my invention is the means employed to provide double:Spgivision. Sd. 
thit Wheli thié private branthé88haige op 
erator or the main exchange operator re 

changes, the stilevisy lamp of the cord 
circuit contected the ther end of the itri Sircuit will belighté". Aliother feature 6finyinvertion is the 
privision of inearis wheehy the niaih ex change operatorican ring ovéf the private 
liraich eschiange trink circlit at any tinie 
aid light the supervisory lamp of the pri 
vate branch exchange cord circuit and also 
!elight the trunk line, lamp at the private 
braich exchange. . . . . . . . . . . 

Still another feature of my invention is 
the provision of means whereby when the 
main exchange operator re-rings or rings 

5 over a trunk extending to the private branch 
exchange on which the private branch ex 
change operator has left a cord circuit plug 
in a jack, the ringing current is disconnected 
from the private branch exchange cord cir 
cuit, thus preventing the private branch ex. 
cliance operator from being ruing in the ear 
and also prevents the singing of the private 
tranch exchange subscriber's bell connected 
to the nrivate branch exchange cord cir 
('lit. 

A still further feature is the provision is 
incans for preventing the lighting of the is 
iami associated with a trunk leading to the 
rivate branch exchange when the main ex 
hange operator removes the calling plug (:: 

: card circuit from the outgoing jack of the 
said trunk circuit before the private branaih 
exchange (pei'ator has taken down the firi. 
nertira at the private branch exchange. 

TRUNk CIRCUITs. 
Application fired April 4, 1918. Serial No. 226,630. 

Other objects of iny invention will be 55 
more particularly pointed out in the follov. ing specification and in the appendea 
claims. . . . . . . . . . . Referring how more in detail to my in 
vention, as illustratéd, I show in Fig. 1. a 60 
circuit arringeinent in which the truink cir 
cuit of my invention is adapted to establish 
a connection between a calling subscribe of 
a main exchange and a private braich ex 
change subscriber. In Fig. 2; it show a 65 
modification of the truik circuit of my in 
vehtiön, the said trunk being provided with 
a repeatihg coil. . . . 
Fit a ingre complete understanding of 

my invention, reference may be had to the 70 
accompanying drawings, in which only suf 
ficient apparatus is shown for connecting a 
calling subscriber at the main exchange with 
a called subscriber at a private branch es:- 
change. A connection is completed thioigh 75 
the medium of the subscriber's line eqi 
ment L. main exchange cörd circuit C, tiiik 
circuit is, private branch exchange coracii: 
cuit E, ind the line equipmerit I' of the 
called subscriber. 

Refeiiting now more in detail to the ii 
partus as illustrated in Fig. 1, show a 
calling sibstation A of any well kiown of 
sitable type of comation battery substation 
which terminates in a line circuit L. coin- S5 
prising the usual line reay LR, line aris, 
S, cut-off relay CO. and the multiple jacks 
... The cord circuit C may be of any sit 
able or well known type, and as shown con 
irises an answering plug AP and a calling 90 
plug CP connected by the heavily inaricci 
conductors and having the condenser's K and 
S’ interposed. Associated with the answer 
ing plug AP is the answering tip super 
visory relay AT and an answering sleeve 95 
supervisory relay AS. The two supervistyiv 
relays AT and AS control tie circuit i: the 
::swering supervisory lamp Ali. A 
tiated with the calling plug CP is the ca 
is ti supervisory relay CT an: the 'a 
ins: sleeve supervisory relay's CS 
: eity's CT ared CS conto the ri 
iig Siervisor amp C. : 

shown an operator's set adapted is 

80 

Ass:- 

GO 

lected to the ca'd conductor's throith tie 
mediuin of the (he a ring 
: rituated, cri: 

rator's listening key Ll: 
is shown wii?h, i?   
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to the conductors of plug CP. The link 
circuit C is adapted to complete connections 
between local substations or for extending 
a call from a local substation over the trunk 
circuit D to a subscriber at a private branch 
exchange, or for completing a call initiated 
by a private branch exchange subscriberto 
a subscriber terminating at the main ex 
change. . . . . . 
The trunk circuit D terminates in a trunk 

jack TJ at the operators’ position in the 
main exchange, and in a jack J. at the op 
erator's board at , the private branch ex 

5 
change. Associated with the trunkjack TJ 
is a lifie" relay ER', line signal S', and a 
cut-off relay. CO. The line relay LR and 
the line-signal S. are used when connections 
are extended from the private branch ex 

20 
change to the main exchange. Associated 
with the opposite end of the trunk circuit D 
is a link control relay LC and anternating 
current relay AC. The relays LC and AC 
have their irmatures mechanically related 
to each other and có-operate with each other. 
The said relay AC is provided with a lock 
ing, latch, which upon the energization of said relay AC locks its armature. 12 in its 

30 

operated position. The relayLC is provid 
ed with a E. which link upon the energization of the relayLC engages the 
latch associated with the relay AC to re 

... store the armature 12, of AC to its normal 
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position. The armiature 15 of relay AC is 
free to move back and forth. A trunk sig 
nal TS is also provided, and the lighting of 
the said lamp notifies the private branch ex 
change operator that a call has been extend 
ed to the said private branch exchange from 
the main exchange. A locking relay L.O., a 
supervisory relay SR, and a recall relay RA 
are also provided for the said trunk cir 
cuit C. 
The private branch exchange operator's 

link circuit E comprises an answering plug 
AP and a calling plug CP, connected 
through the medium of the heavily marked 
conductors. An answering Supervisory re 
lay SR’ is associated with the answering 
plug AP, the said relay controlling thean 
swering supervisory lamp AIA'. A. calling 
supervisory relay SR’ is associated with the 
cailing plug CP, the said relay controlling 
the calling supervisory lamp CL. A listen 
ing key LK is also provided and connects the private branch exchange operator's set 
O' to the cord conductors. A ringing key 
RK' is provided which, when actuated, con 
nects the ringing generator G' to signal the 
called for private branch exchange Sub 
scriber. . The private branch exchange sub 
station is similar to that of the main sub 
scriber's substation A and terminates in a 
line circuit L comprising a line relay LR, 
line signal S, and its associated iack J. 
The circuit as illustrated in Fig. 2 shows 

BEST AVAILABLE copy 
a calling subscriber's substation A' terminat 
ing in a line circuit L', comprising the usual 
cut-off relay CO, line relay LR, line signal 
S, and multiple jacks J. The main ex 
change operator's cord circuit C comprises 
the usual answering plug AP and the call 
ing plug CP. connected by the heavily 
marked conductors. The answering end of 
the cord circuit is provided with a local 
sleeve relay LS and an answering supervis 
ory relay ASR. The answering supervisory 
signal AL at the answering end of the 
cord circuit is controlled by the two relays 
LS and ASR. The calling end of the cord 
circuit is, provided with a local sleeve relay 

70 

80 
LS and a calling supervisory, relay CAL. 
A calling supervisory lamp C is provided 
and is controlled by the two relays CAL and 
LS. A listening key LK is also associated 
with the cord circuit C, and when actuated 85 
connects the operator's set O to the cord 
conductors. A ringing key RK, is also 
shown, which, when actuated, connects the 
aging generator G to the calling plug 2 - 

The trunk circuit D terminates in jacks 
TJ at the operators' positions in the main 
exchange, and in a jack J in the operator's 
board at the private branch exchange. The 
usual line relay LR, cut-off relay CO', and 

90 

the trunk signal S are associated with the 
trunk jack, TJ'. The opposite end of the 
trunk circuit D is provided with apparatus 
similar to that just described in connection 
with Fig. 1. The trunk circuit D as illus 
trated in Fig. 2 is provided with a repeating 
coil R.C. Private branch exchange operat 
or's circuit E", private branch exchange sub 
station B', and line circuit L are provided 
with apparatus similar to that described in 
connection with Fig. 1. 
Having described in general the appara 

tus employed in the embodiment of my in 
vention as herein illustrated, a connection 
from a calling to a called subscriber will now be described in detail. Referring to Fig. 1, 
assuming that the subscriber at the substa 
tion. A desires to initiate a call, upon re 
moving his receiver from the switchhook, a 
circuit is closed through the line relay R. 
The said line relay LR upon energizing, 
closes a circuit' through the line lamp S.T. 
operator upon noting the lighted signal S 
inserts the answering plug AP of the cord 
circuit C into the jack J of the calling line, 
thus closing a series circuit through the an 
swering sleeve Supervisory relay AS of the 
cord circuit C and cut-off relay CO of line 
circuit L. The circuit extends from battery 
through the winding of the said answering 
sleeve supervisory relay A.S. sleeve contacts 
of the connected plug AP and jack .. 
through the winding of the cut-off relay CO 
to ground. The cut-off relay CO upon en 
ergization disconnects the line relay LR 
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from the subscriber's line and completes the 
connection between the conductors of the 
jack J and the subscriber's line, thus closing 
the circuit through to the answering tip su 
pervisory relay AT.'s The circuit through 
the answering tip E; relay ATex tends from battery-through the winding of 
the relay 'AS, sleeve contacts of the con 
nected plug AB and jack J, alternate icon 
tact 2 of relay: Ge); through the substation 
A, alternate contiet 36fi relay:"CO, tip con 
tacts of the contected jack:J and plug AP, and through the winding of the tip super 
visory relay AT to ground. Relay ATupon 
energizing; prevents the premature ligig 
of: the EigEy. lamp:AL by the openihg efits contact. 4: The operator 
nowi operatesherilistening key LK to con 
rect her operator's set O to the cord cont 
ductors and inquires the wants of the call 
ing subscribert%:. . . . . . . . . . . 

i. E. alearning that the calling subscriber 
desires:connection. Withai subscriber at the private-branch exchange, the operator now 
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inserts: the galli 
trunk jack T.J. is 
energizing circuit is established through the 
cut-off relayiGO? associated with the jack. 
TJ and the calling'sleeve supervisory relay 
GS: They circuit extends: from battery through the civinding of the calling sleeve 
supervisory relay:CS sleevey contacts of the 
plug CP and jackiJi and the winding of 
the cut-off relay -CO, to ground. The cut 
off relay: CO; upon energizing, disconnects 
the line relay Rifrom the conductoirs of 
the trunk circuit D and connects the tip and 
sleeve conductors of the jack T.J. to the heav 
ily-marked trunk iconductors 5 and 6: The . 
closing of alternate contact 39 of relay CS 
closes...a circuit, for the calling supervisory 
lamp C. from battery.through the lamp 
CI, and alternate: contact 39 to ground at 
normal contact 30 of relay Cit. The said 
lamp C. remains: lighted until the private 
branch exchange operator answers the call. 
The operator at the main exchange now ac 
tuates.theringing key RK to connect ringing 
current from the generator G to the trunk 
circuit E:: The path for ringing current ex 
tends from the: ungrounded pole of the gen 
erator. G through the alternate contact of 
ringing key. RK, tip contacts of the plug'CP 
and jack TJ, trunk-conductor 6, normal 
contact of the night jack NJ, conductor 8, 
through the winding of the alternating cur 
rent relay AC, conductor 9, normal contact 
10 of the night jack N.J., trunk conductor 5. 
alternate contact; 11 of relay CO', sleeve 
contacts of the: connected jack TJ and plug 
CP, through the alternate contacts of ring 
ing key RK to battery, and bak i o the 
grounded pole of generator G. The aiter 
nating current relay AC, when energized by 

g; plug. CP into an idle 
pon the insertion of the 

calling plug CE into the jackTJ, a series. 
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the said ringing current, attracts its arma 
ture 12, and the attraction of armature 12 
allows the latch spring 13 to assume its 
alternate position. The spring 13 is pro 
vided with a hooked end which engages the 
armature 12 and locks the said armature 12 
in an actuated position. The spring 13 mov 
ing to its alternate position, establishes an 
energizing circuit for the trunk signal TS, 
the said circuit being traced from battery 
through the said lamp TS and to ground at 
alternate latch spring contact 13. The clos 
ing of alternate contact 15 of the relay AC 
upon the energization of the said relay is 
only incidental at this time and does not 
bring about any circuit changes. The con 
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80 

tact 15 is not associated with the latch spring, 
13 and is moved to its alternate position and 
restored again when the relay AC is ener 
gized and de-energized. - . 
The operator at the private branch ex 

change upon noting the lighted trunk signal 
TS inserts the answering plug AP of the 
private branch exchange link circuit Einto 
the jack J. However, if ringing current is 
being applied to the trunk, conductors of the 
trunk circuit D, the alternating current re 
lay AC will remain energized as long as cur 
rent is being applied to the trunk circuit 
over the herein-before described circuit. Should the operator insert the answering 

85. 

90. 

95 

plug AP' into the jack J while' ringing 
current is thus being applied; the alternating 
current relay causes its spring 15 to move 
to its alternate position, opening the normal 
contact 15, thus preventing the link control 
relayLC from energizing, and due to the link 
control relay remaining at normal, the trunk 
conductors are interrupted at contacts 16 and 
17, thus preventing the ringing current from 
being transmitted to the operator's set O’. 
As soon, however, as the relay AC de-ener 
gizes, it allows its normal contact, 15 to re 
store to close an energizing circuit for the 
link control relay i? which may be traced 
from battery through the wir:ling of the 
said relay, conductor 18, northal contact 19 of 
relay RE, conductor 20, normal contact, 15 
of relay AC, conductor 21, to ground at the 
now closed jack contacts 22 and 23, the said 
contacts being closed upon the instrtion of 
the plug AP into the jack J. 
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15 

The closing of the alternate contacts 16 
and 17 of the relay .C establishes an ener 
gizing circuit for the supervisory relay SR. 
the said circuit being traced fern battery 
through the winding of the relay CS of the 
main exchange. link circuit C. normal : on 
tact of the ringing key RIS, sleeve contacts 
of the connected plus CP and jack T.J., alter 
nate contact 11 of the cut-off relay CO', 
trunk conductor 5, alternate contait 1 in 
relay L.C. conductor 25, winding of the re 
lay SR, conductor 26, horral contact 27 of 
relay LO, conductor 28, alternate contact 
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16, of relay L.C, trunk conductor 6, tip con 
tacts of the connected plug CP and trunk 
jack. TJ, normal contact of the ringing key 
RK, through the winding of the relay CT, 
to ground. The relay CT, upon energizing, 
opens its normal contact 30 to efface the call 
ing supervisory signal CL of the cord cir 
cuit C, thus notifying the operator at the 
main exchange that the private branch ex 
change operator has answered the call. The 
closing of alternate contact 31 of relay. SR 
establishes an energizing circuit for the relay 
LO, traced from battery through the wind 
ing of the said relay LO, and conductor 32, 
to ground at alternate contact 31. The re 
lay LC being energized as described, its 
alternate contact 33 is closed, and upon the 
energization of the relay LO, its alternate 
contact 34 is closed, thus establishing a lock 
ing circuit for relay IO traced from bat tery through the winding of the relayLO 
and its alternate contact. 34, to ground at 
alternate contact 33 of the relayLC. The 
relay L.C, upon energizing, causes the link 
35 associated with the latch spring 13 to en 
gage; the same and raise the said spring 13 
so that its hooked end disengages the said 
armature 12, allowing the said relay arma 
ture 12 to restore to normal. At the same 
time contact 13 is removed from its alternate 
contact, effacing the trunk signal TS. The 
opening of normal contact 27 of relay LO 
opens the initial energizing path for the 
relay. SR, but, due to the fact that the relay 
SR energizes before relayLO does, its alter 
nate contact 36 is closed before the normal 
contact 27 of relay LO is opened. The sub 
stitute energizing path through the relay 
SR may be traced from battery through the 
relay CS over the before-traced circuit, 
through the winding of the said relay SR, 
through the now closed contact 36 of said 
relaySR, and conductor 28, to ground over 
the previously traced path. 
Upon the insertion of the plug AP into 

the jack J, an energizing circuit for the 
answering supervisory lamp AL' is mo 
mentarily established, traced from battery 
through the said lamp AL, normal contact 
37 of relay SR, and the sleeve contacts of 
the connected plug and jack, to ground at 
normal contact 31. Upon the energization 
of the relay SR, its normal contact 31 is opened, preventing the premature lighting 
of the said supervisory signal AL. The 
operator at the link circuit E now actuates 
the listening key LIK to connect her op 
erator's set O' to the trunk conductors, 
through the medium of the answering plug 
AP and jack J, and inquires the wants of 
the calling subscriber A. The private 
branch exchange subscriber B being wanted, 
the private branch exchange operator inserts 
the calling plug CP into the jack J of 
the called line, closing the circuit of 
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the supervisory signal CL', over a circuit 
traced from battery through the lamp CL', 
normal contact 40 of relay SR, and 
sleeve contacts of the plug CP and 
jack J, to ground at the sleeve of the 
jack. The said lamp CL' remains lighted 
until the called subscriber answers. Upon 
the insertion of the plug CP into the jack 
J, the normal contacts of the jack J* are 
opened to disconnect the substation control 
of the line relay LR”. The operator now 
actuates, the ringing key RK to connect 
ringing current to the call bell at the called 
substation B. . 
Upon the response of the subscriber at the 

called substation B, an energizing circuit 
for the supervisory relay SR'is established, 
traced from battery through the lower wind 
ing of the relay SR, the ring contacts of 
the plug CP and jack J, through the now 
closed contacts of the substation switch 
hook, back through the tip contacts of the 
jack J and the plug CP, and through the 

70 
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upper winding of the relay SR to ground. . 
The relay S.R., upon energizing, opens its 
normal contact 40, effacing the calling 
supervisory signal CL". The calling sub 
station A and the called substation B are 
now in conversational circuit, over the 
heavily marked conductors. . . 
Assuming that the conversation has now 

90 

95 

terminated, the calling subscriber upon re 
placing his receiver opens the circuit of 
the answering tip supervisory relay AT of 
the link circuit C, and thereby allows the 
same to restore to normal. The answering 
tip supervisory relay AT, upon de-energiz 
ing, closes a circuit for the answering super 
visory lamp AL at its contact 4. The called 
subscriber at the private branch enchange, 
upon replacing his receiver, opens the cir 
cuit of the supervisory relay SR° of the link 
circuit E, thereby allowing the said relay 
SR* to de-energize. The calling supervisory 
relay SR upon de-energizing, closes a cir 
cuit through the calling Supervisory lamp 
CL at its contact 40, thus indicating to the 
operator of the private branch exchange 
that the called subscriber has replaced his 
receiver. 
Assuming that the operator at the main 

exchange in response to the disconnect sig 
nal AL first removes the plug CP from the 
trunk jack T.J., the removal of the said plug 
from the jack brings about the de-energiza 

100 

05 

10 

5 

20 
tion of the relays CT, CS and CO. The 
apparatus of the cord circuit C and line cir 
cuit L are now at normal and available for 
use in establishing other local connections. 
The removal of the plug CP from the 

jack TJ also allows the relay SR of the 
trunk circuit D to de-energize and close its 
contact 31. The closing of normal contact 
31 of the relay SR again closes a circuit for 
the answering supervisory lamp AL of the 

i. 2 5. 
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link circuit E. The operator at the private 
branch exchange noting the two lighted sig 
nals AD and CL withdraws the plugs RE, 
and CP from their respective jacks J and 
J. The withdrawal of the plug AP from 
the jack J. allows: the jack springs 22 and 
23 to open, bringing about the de-energiza 
tion of the link control relay. L.C. The link 
control relay L.C. upon de-energizing, opens 
its: alternate contact 33, opening the locking 
circuit of the relay L.O, permitting the said 
relay LO to restore to normal!. The super 
visory lamps. AL and CL are effaced due 
to the disconnection of the answering plug 
AP and the calling:plug CP; and the ap 
paratus at the trunk circuit Disrestored to 
normal as is also that of the link.circuit E, 
and the link circuit;E is now available for 
establishing otherconnections at the private 
branchiexchange. . . . . 4: . . . . . . . . 

private branch ex 
change operator is the first to withdraw the 
plug AP, from the jack J; this withdrawal 
opens the closed contacts 22 and 23 to bring 
about the de-energization of the link con 
trol: relay.L.C.. The opening of , alternate 
contacts 16 and 17:of the said relay LC 
brings about the de-energization of the re 
laySR, and the opening of alternate contact 
33 opens the locking circuit of the relay LO, 
allowing the said relay to restore to normal. 
The circuit of the calling tip supervisory re 
lsy CT of the link-circuit C at the main ex 
change de-energizes upon the restoration of 
the link control relayLC oil the trink B, to 
close a circuit for the calling supervisory 
lamp CL at its normal contact 30 to light 
the said lamp. The operator at the link cir 
cuit C now withdraws the answering plug 
AP and the calling plug CP from their re 
spective iacks J and TJ, and the relay CO 
of the line circuit Land the relay CO' as 
sociated with the trunk circuit D restore to 
normal. The answering supervisory relay 
AS and the calling supervisory relay CS 
also restore, effacing said signals A1 and 
CL. The apparatus is now at normal and 
available for other connections. The re 
moval of the plug CP from the jack J at 
the private branch exchange brings about 
the restoration of the apparatus at the link. 
circuit A, as before described. It is this 
seen that should the main exchange operator 
be the first to remove her plug CP from the 
trunk jack T.J., the restoration of relay SR 
of the trunk circuit D brings about the light 
ing of the Supervisory lamp AL' of the 
private branch exchange cord E. Should 
the private branch exchange operator be the 
first to withdraw her plug AP from the 
iack J., the restoration of the relay LC as 
already described brings about the lighting 
of the supervisory lamp CL of the main ex 
change link circuit C, this lighting of the 
supervisory lamps in the cords at the op 
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posite ends of the trunk D depending on 
which operator was first to disconnect, there by providing double supervision. 
Assuming now that the calling subscriber 

A and the called subscriber B have replaced 70 
their receivers upon their respective switch 
hooks and the operator at the main exchange 
in response to the disconnect signal removes 
the plug CP from the trunk jack TJ, the re 
lay SR of the trunk circuit D restores to 75 
normal, as previously described. Now, 
should the private branch exchange oper 
ator neglect to remove the answering plug 
AP from the jack J of the trunk circuit D, . 
the plug AP remaining in said jack J. does 80 
not tie up the trunk circuit D. When a con 
dition of this kind arises, the relays LC and 
ILO remain energized due to the closed con 
tacts 22 and 23 of the jack J, which closed 
contacts hold LC energized and the said re- 85 
lay LC in turn keeps the relay LO in its 
locked energized position. The relay SR 
has its energizing circuit opened at contact 

- 27 of relayLO and, therefore, relay LR of 
jack TJ remains at normal, no busy indica- 90 
tion being given at trunk jack T.J. The 
main exchange operator may again insert 
the calling plug CP into the jack T.J. and 
actuate her ringing key RK to connect ring 
ing current from the ringing generator G 95 
to the trunk conductors. The ringing cur 
rent will pass through the alternating cur 
rent relay AC as previously described, and 
effect the closure of its alternate contact 13 
to again light the trunk signal TS. Upon 100 
the actuation of the relay AC, due to ring 
ing current passing through its energizing 
winding, its alternate contact 15 is closed, 
opening the energizing circuit of the relay 
LC. The relay LC upon de-energizing, re- 05 
stores and opens its alternate contact 33. 
thereby opening the locking circuit in f the 
relay LO. The relay LO being a slow-act 
ing relay, that is, being slow to release ifs 
armature, holds its contact, 50 momentariiy 10 
closed after the de-emergization of the said 
relay L.C, and this act closes an energizing 
circuit for the recal) relay RE, traced from 
battery through the winding of the said re. 
lay, closed contact 50 of the relay L.O. con- 1 lb 
ductor 51, alternate contact 15 of the relay 
AC and conductor 21, to ground at the con 
tact 23 of the jack J. The relay RE there 
upon closes a locking circuit for itself 
traced from battery through the winding 20 
of said relay RE, its alternate contact 52, 
conductor 53, and conductor 21 to ground 
at contact, 23. The relighting of the trunk 
signal TS notifies the operator at the private 
branch exchange of the recall. The private l25 
branch exchange operator to place herself 
in communication with the calling subscriber 
withdraws the plug AP from the jack J. 
opening the locking circuit for the relay RE 
at contact, 23 of the jack J, allowing the 13 
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said relay to restore to anormal. Then upon 
the re-insertion of the plug AP into the jack 
J, an energizing circuit for the relay IC is 
established, which energizes relay LC and 
causes the energization of the relay. SR over 
the trunk conductors. The relay LO is 
again energized to close a locking circuit for 
itself, and the energization, of relay LC re 
stores, the spring 13 of relay AC to efface 
the trunk signal TS, all of which has been 
previously described in connection with the 
call from the calling subscriber A to the 
called subscriber. B. The operator at the 
private. branch exchange cord E now actu 
ates. her listening key LK to connect her 
operator's set O' to the trunk conductors 
through the medium of the piug AP and 
jack J to inquire the wants of the calling 
subscriber. A. . . . . . . . . . . . . . 
. It will thus, be; seen that when the main 
exchange operator, re-rings over a trunk on 
which the private branch; exchange operator 
has left the plug inif the jack; ringing cur 
rent;is cut off from the private branch ex 
change board due to the relayLC de-energiz 
ing upon the actuation of the alternating 
current relay AG, which relay AC opeus 
its normal contact 15 to bring about the de 
energization of the said: relay...I.C.. The re 
layLC restoring opensits alternati contacts 
16 and 17, opening the trunk-conduct(sts of 
the trunk-circuit if, preventing the ringing 
current, from passing to the private brancil 
exchange cord.E and ringing the operator 
in the ear, should her, listening key. LR be 
actuated, and preventing the ringing of the 
private branch. exchange subscriber's call 
bcll should the plug. CP remail in the 
jack. J. g . . . . - 
Assuming now that a subscriber at a pri 

vate branch exchange wishes to communi 
cate with a subscriber at the main exchange, 
the subscriber at the private branch ex 
change upon removing his receiver brings 
about the energization of the line relay IR 
from battery through the said relay, Jornal 
contact of jack J, through the substation 
to ground at the jack spring of the jack ". 
Upon the energization of the relay IR, the 
line signal S" is lighted. The private 
branch exchange operator now inserts the 
answering plug AP into the jack of the 
calling subscriber, and this insertion of plug 
AP opens the normal spring jack contacts 
of the jack J to bring about the de-ene 
gization of the line relay L.R. and the efface 
ment of the line signal S. The relay SR 
of the link E is also energized over, the line. 
preventing the lighting of the supervisory 
signal AI in a well known manner. The 
operator now actuates the listening key L.R. 
to inquire the wants of the calling sub 
scriber, and upon learning that the wanted 
subscriber's line terminates at the main ex 
change, she inserts the calling plug CP into 
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the jack J of the trunk circuit D, bringing 
about the lighting of the calling supervisory 
lamp CL, over a circuit traced from bat 
tery through the said lamp, normal contact 
40 of relay SR, sleeve contacts of the con 
nected plug CP. and jack J, to ground at 
normal contact 31 of relay SR of the trunk 
D, the said lamp CL' remaining lighted until 
the main exchange operator answers : the 
call. The insertion of the plug AP into 
the jack J. closes an energizing circuit for 
the link control relay LC traced from bat 
tery through the winding of the said relay 
LC, conductor 18, normal contact 19, cont 
ductor 20, normal contact 15, and conductor 
21 to ground at closed contacts 22 and 23. 
. The closing of alternate contacts 16 and 
17 of the relay: LC extends the trunk con 
ductors to the trunk jacks TJ at the main 
exchange. The line relay.L.R.'; at the main 
exchange is energized over a circuit traced 
from battery through, the winding of the 
said relay, conductor'. 61, normal contact:60 
of relay CO, trunk conductor 6, alternate 
contact 16 of relay L.C, conductor 28, con 
tact 27 of relay LO, conductor 26, through 
the winding of the relay SR, conductor 25, 
alternate contact 1 of relay L.C, trunk con 
ductor 5, to ground at normal contact 11 of 
relay CO. The relay SR of the trunk cir 
cuit D is not energized through the line re 
lay LR, due to the high resistance of the 
relay LR, and remains at normal. The 
closing of alternate contact 62 of relay LR 
brings about the lighting of the line sig 
nal S. 
The operator at the main exchange now 

noting the lighted signal S inserts the an 
swering plug AP into the trunk jack TJ, 
establishing a series energizing circuit for 
the relay AS and cut-off relay CO over a 
circuit traged from battery through the 
winding of the relay AS, sieeve contacts of 
the connected plug and jack, and through 
the winding of the relay ('?) to groind. 
The opening of alternate contact, 11. upon 
the energization of the relay CO', brings 
about the restoration of the line relay LR 
to efface the line signal S'. A circuit for 
the relay AT of the main exchange link cir 
cuit. ( and the relay SR of the trunk cirguit. 
D is now established, traced from battery 
through the winding of the relay AS, sleeve 
contacts of the connected plug and jack, al 
ternate contact. 11 of relay CO. trunk con 
ductor 5. alternate contact ... conductor 25, 
winding of the relay S.R., conductor 26, nor 
mal contact 27, conductor 28, alternate cost 
tact. (S. trunk conductor 6, contacts of the 
connected plug and jack, through the wind 
ing of the relay AT to ground. Normal 
contact 4 of relay AT is opened, preventing 
the supervisory lamp A. from lighting. 
Upon the energization of the relay SR, its 
normal contact 31 is opened, interrupting the 
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circuit pf the Supervisory lamp CL 9f the private branch exchange link E, notifying 
the operator at the said branch exchange. 
that the main exchange operator has an 
swered the call. The closing of alternate 
contact 31 of the relay. SR establishes an 
energizing circuit. for the relay LéO, and 
the closing of alternate contagt 34 of relay 
LO establishes a locking circuit for itself, 
as previously, described. . . . . . 
The operator at the main exchange now 

actuatesher listening key II to connect, he operator's set O, ES inquires the wants of 
the calling subscriber. Assuming that it is 
the main exchange subscriber. A that is 
yanted, she inserts the plug C into the 
jack, and actuates her ringing key RK to 
ing the call bell of the called siscriberA. pop the inseign of the s CPinto the 
ja, relay CS of the link C. and the cut 

ife, energized in series, and 
, tie called, Sibscriber 

Stioff? E. E. contact30effacing the signalClingtifying E. opgrator if E. EF hange that the 
called $bscribeft his answered. The sub scribers iny now carry ongopyaisaign over 
the-heayily marked conductors. The dis innection of the apparafis in establishing 

in from the private branch ex bscriber B. to a Bhain exclange ah 
subscribe A is similar to that previously 
described. . . . . . . . a a ... a w - 

In Fig. 2, illustrate a trunk circuit D having thesapng Qpgalign as that described 
w ig, but in addition I show a repeating Go. Rossociated with the 

trunk circuit. Now assuming that the 
subscriber at the substation A initiates a 
call, upon renoying his receiver from the 
switch hook a circuit is closed through the line relayLR, which relay upon energizing 
closes a circuit through the line signal S. 
The main exchange operator noting the 

, lighted signal S inserts the answering plug 
AP into the jack I of the calling line. 
The series circuit is established for the cut 
off relay CO and the local sleeve relay LS 
of the cord circuit C from battery through 
the winding of the relay LS, sleeve contacts 
of the connected plug and jack, through the 
winding of the relay CO to ground. The 
supervisory relay AL is also operated over 
the line conductors upon the energization of 
relay CO, and the energization of the said 
relay AL brings about the opening of its 
normal contact 80, preventing the prena 
ture lighting of the answering supervisory 
relay A. The operator now actuates her 
listening key LK to connect her operator's 
set () to the cord conductors, and inquires 
the warts of the calling subscriber. Upon 
learning that the calling subscriber desires 
connection with a subscriber at the private branch exchange, the operator now inserts 
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the calling plug CP into the trunk jack 
TJ establishing a series energizing circuit 
for the local sleeve relay LS, and cut-off 
relay CO, traced from battery through the 
relay LS, sleeve contacts of the plug and 
jack, and through the winding of the cut 
off relay CO to ground. The cut-off relay 
CO upon energizing disconnects the line 
relay L.B. from the conductors of the trunk 
circuit.D’ and connects the tip. and sleeve 
conductors of the jack T.J. to the heavily 
marked, trunk conductors 5’ and 6. The 
closing of alternate contact 81 of relay LS 
of; the cord circuit C closes the circuit 
through the calling supervisory lamp CL, 
the said lamp remaining lighted until a 
private branch, exchange operator answers 
the call. . . . . . . . . . . . 
The main exchange operator now actuates her ringing key RR to connect ringing cur 

rent from the generator G to the trunk 
circuit D. The path for ringing current 
extends, from the ungrounded pole of the 
generator, G, through, tip contacts of the 
connected plug and jack, trunk conductor 
G, normal contact 7'of the nightjack NJ, 
the winding 82 of the repeating coil R.C. 
conductor 8, through the winding of the 
alternating current relay. AC", conductor 9, 
the winding S3 of the repeating coil RC, 95 
contact. 10' of the night jack NJ, trunk con- . 
ductor 5, contacts of the connected plug 
and jack, through the alternate contact of 
the ringing key RK to battery, and back 
to the grounded pole of the generator G. 
The relay AC is also provided for the latch 
spring 13', armature 12, and spring 15...as 
described in detail in the description of Fig. 
... The closing of alternate contact 13' 
rings about the lighting of the trunk lamp 

TS'. . .. 

The private - branch exchange operator 
uoting the lighted signal TS' inserts the 
answering lug AP of the private branch 
exclange link circuit D into the jack J. 
However, if itinging cirrent is being ap 
biel to the trunk conductors of the trunk 
circuit D', the alternating current relay. 
..C. will remain energized as long as cur 
rent is being applied, and should the opera 
tar inseif. the answering plug VIP into the 
i:ack - while ringius current is this being 
:: ; lie, the nortual contact. 3' of the 
alternating current relay AC is ill its alter 
late position, preventing the energizatio a 
if the link. ... I trol relay I.C. thus prevent 
ing the said ringias: current from being 
:::it:nlifted to the operator's set, O. \s 
ston as "clay AC is de-energized after ring 
inst tiri’at has been discontinued, contact 
35' assinnes its nortnal position and the 
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20', normal contact 15, conductor 21, to 
ground at springiack contacts 28 and 22. 
The closing of alternate contact 84 of re 
Jay LC establishes an energizing circuit 
for the supervisory relay SR of the trunk 
circuit D. traced from battery through the 
lower winding of the supervisory relay CAL 
of the main exchange link circuit C, 
through the contacts of the connected plug 
CP2 and trunk jack T.J., conductor 5, nor 
mal contact 10, winding 83 of the repeat 
ing coil RC, conductor 85, winding of the 
relay SR3, conductor 26, normal contact 27, 
conductor 28, alternate contact 86 of relay 
LC, conductor 87, winding 82 of repeating 
coil. RC, normal contact 7, trunk conductor 
6, tip contacts of the connected plug CP 
and the trunk jack TJ, through the upper 
wiriding of the relay CAL to ground. The 
operation of the apparatus of the trunk cir 
cuit D as to the effacement of the trunk sig 
nal TS', due to the energization of the relay 
LC, and the energizing of the locking relay 
LO and its locking circuit is the same as has 
been previously described in connection with 
Fig, 1, and a further description is not 
necessary. The connection which is extend 
ed to the called, private branch exchange 
B is practically the 'same as described in 
detail in Fig. 1, and the features of double 
supervision and the provision of means for 
allowing the main exchange operator to 
re-ring over a trunk upon which the private 
branch exchange cord circuit is still con 
nected is the same as that described in con 
nection with Fig. 1. Disconnection of the 
apparatus used in establishing a connection, 
and the calling of a main exchange sub 
scriber by a private branch exchange is the 
same as previously described in connection 
with Fig. 1. A. 
While have illustrated the preferred em 

bodiment of my invention in certain specific 
circuit arrangements, yet it is to be under 
stood that I do not wish to be limited to the 
arrangements as shown as many changes 
and modifications will readily suggest them 
selves to one skilled in the art, and I, there 
fore, desire to cover all such changes and 
modifications as come within the spirit and 
scone of the appended claims. 
What claim as new and desire to secure 

by United States Letters Patent is: 
1. A telephone system including a calling 

and a called subscriber's line. a cord circuit, 
a trunk circuit provided with a pair of ter 
minals, and a second cord circuit connecting 
said lines in conversational circuit, means 
for preventing the connection of one of said 
ferminals to said trunk circuit while signal 
ling current is being applied to said trunk 
circuit, a supervisory signal for each of said 
cord circuits, means whereby when either 
of said cord circuits is disconnected from 
said trunk circuit the Supervisory signal of 
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the other of said cord circuits will be ef 
fected, and recall means for said trunk cir 
cuit operable to denote a recall prior to the 
disconnection of said second cord circuit 
from said trunk circuit. 

2. A telephone system including a calling 
subscriber's line, a cord circuit for connection 
thereto, a supervisory signal for Said cord 
circuit, a called subscriber's line, a cord cir 
cuit for connection thereto, a supervisory 
signal for said latter cord circuit, a tink 
circuit for use in extending connection from 
said first cord circuit to said second cord cir 
cuit, means for preventing the effective con 
nection of said second cord circuit to said 
first cord circuit while signalling current is 
connected to said trunk circuit, means where 
by the disconnection of either of said cord 
circuits from said trunk circuits will operate 
the Supervisory signal at the other of said 
cord circuits, and a supervisory signal for 
Said trunk circuit operable to indicate, a call 
prior to the connection of said second link 
circuit to the said trunk circuit and also op 
erable to indicate a recall prior to the dis 
connection of said second link circuit from 
said trunk circuit. . . . . . 

3. A telephone system including a calling 
and a called subscriber's line, a link circuit 
asSociated with each of said subscriber's 
lines, a Supervisory signal for each of said 
link circuits, a trunk circuit for use in ex 
tending a call through one of said link cir. 
cuits to the other of said link circuits, means 
for preventing the connection of one of said 
link circuits with the other as long assignal 
ling current is connected to said trunk cir 
cuit, means whereby the disconnection of 
either of said link circuits from the said 
trunk circuit will operate the supervisory 
signal of the other of said link circuits, and 
a spervisory signal for said trunk circuit 
operable to indicate a call prior to the con 
nection of said second link circuit to said 
trunk circuit and also operable to indicate 
a recall prior to the disconnection of said 
Second link circuit from said trunk circuit. 4. A telephone system including a calling 
subscriber's telephone line and a called sub 
Scriber's telephone line, a link circuit, a 
trunk circuit, and a second link circuit, all 
used for extending a connection from said 
calling subscriber's line to said called sub 
scriber's line, a supervisory signal for said 
Second link circuit, means responsive to the 
disconnection of said first link circuit from 
said trunk circuit for actuating said Super 
visory signal, and recall means for said 
trunk circuit operative to effect a trunk sig 
nal to cause the same to burn continuously 
until the recall is answered when said sec 
Ond link circuit remains connected to said 
trunk circuit, and no matter in what condi 
tion said link circuit signal may be. . 

5. A telephone system including an A op 
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erator's link circuit, a two-conductor trunk 
circuit provided with terminals, a B'opera 
tor's link circuit, means to prevent the op 
erative connection of one of said terminals 
with the other of the terminals as long as a 
signal is being transmitted over said trunk 
circuit, a supervisory signal for said B op 
erator's link circuit, means controlled by the 
A. operator over the conductors of the out 

i0 going end of said trunk circuit in series for 
for restoring said supervisory signal': 6. A telephone Sigan. A 
operating said EE y signal, and means. 

operator's cord circuit, a B operator's cord 
5 circuit a trunk circuit for connecting said 

cord circuits, a supervisory signal for said 
“B” operator's cord circuit, means controlled 
by said “A operator for causing the opera 

* tion of said supervisory signal, a calling sig 
20 

25 

nal for said trunk circuit, and means con 
trolled by the “A” operator for causing said calling signal to glow continuously until the 
B” operator's cord circuit is disconnected 

** from the said trunk circuit. 
7. A telephone'system including an “A” 

operator's cord circuit, a “B” operator's cord 
circuit, a trunk circuit connected to said 
cord circuits, a supervisory signal for said 
“B” operator's 'cord circuit, means respon 

30 
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40 

sive to the disconnection of the “A” opera 
tor's cord-circuit from the trunk circuit for causing the glowing of said “B” operator's 
supervisory signal, a signal for said trunk 
circuit, and means controlled by the “A” 
operator for causing a continuous operation 
of said trunk circuit signal to denote a re 
call until the “B” operator disconnects the 
“B” operator's cord circuit from the trunk 
circuit. . ; : . . . 
8. A telephone system including an “A 

operator's cord circuit, a B operator's cord 
circuit, a trunk circuit for connecting said 
cord circuits, a supervisory signal for said 

45 

50 

“B” operator's cord circuit, means controlled 
by the “A” operator for causing said super 
visory signal to glow to denote disconnec 
tion, a supervisory signal for said trunk cir 
cuit controllable by the “A” operator when 
she signals for a recall, said signal being op 
erative even though the “B” operator's cord 
circuit remains in connection with the trunk 
circuit, and means controlled by the discon 
nection of the “B” operator's cord circuit 
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from the trunk circuit for effacing the sig 
nal of said “B” operator's cord circuit and 
for effacing said trunk circuit signal when 
the “B” operator's cord circuit is again con 
nected to said trunk circuit. 

9. A telephone system including an A op 
erator's cord circuit and a B operator's cord 
circuit, a trunk circuit provided with a pair 
of terminals for connecting said cord cir 
cuits, means for preventing connection to 
one of the terminals to the trunk circuit 
while a signal is being transmitted over the 
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trunk circuit, a supervisory signal for said 
trunk circuit and a supervisory signal for 
said B operator's cord circuit, and means 
controlled by the A operator for effecting 
both of said supervisory signals, said means 
adapted to cause said trunk supervisory sig 
nal to glow continuously to denote a recall 
until answered when said second link circuit 
remains connected to said trunk circuit. 

10. A telephone system including an A. 
operator's cord circuit and a B operator's 
cord circuit, a trunk circuit for connecting 
said 'cord circuits, a supervisory signal for 
said trunk circuit, means for preventing op 
erative connection of one of said cord cir 
cuits with said trunk circuit while signalling 
current is being connected to said trunk cir 
cuit, and a supervisory signal for said B 
operator's cord circuit, means controlled by 
the A operator for actuating the supervisory 
signal of said B operator's cord circuit to de 
note disconnection, means controlled by the A operator for operating said trunk super 
visory signal to denote a recall, and “B”-op: 
erator-controlled means for 'effacing said 
trunk circuit signal. . . . . . . . 

11. A telephone system including an A. 
operator's cord circuit and a B. operator's 
cord circuit, a trunk circuit for connecting 
said cord circuits, a Supervisory signal for 
said trunk, circuit, a supervisory, signal for 
said B operator's cord circuit, and means 
controlled by the A'operator for actuating 
both of said signals to denote a recall prior 
to a disconnection of said B operator's cord 
circuit from said trunk circuit. . . . . . . 12. A telephone system including an A 
operator's cord circuit and a B operator's 
cord circuit, a trunk circuit for connecting 
said cord circuits, a supervisory signal asso; 
ciated with each end of said trunk circuit, 
said signals being individual to said trunk 
circuit, means whereby the A operator may 
disconnect the A operator's cord circuit from 
said trunk circuit without effecting the 
Supervisory signal at the outgoing end of 
said trunk circuit, means whereby the “A” 
operator may effect a signal at the incoming 
end of the trunk circuit to denote a \recall 
prior to the disconnection of said “B” op 
erator's cord circuit from said trunk circuit, 
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said recall signal continuing effective to de 
note a recall until answered even after the 
“A” operator has ceased working said 
means. 

13. A telephone system including an A. 
operator's cord circuit and a B operator's 
cord circuit, a trunk circuit for connecting 

20 

said cord circuits, a supervisory signal asso 
ciated with each end of said trunk circuit 
and individual thereto, and means whereby 
the A operator may disconnect the A. op 
erator's cord circuit from said trunk circuit 
without effecting the Supervisory signal at 
the outgoing end of Said trunk circuit prior 
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to a disconnection of said B operator's cord 
circuit from said trunk circuit and means 
whereby the 'A' operator may effect the 
supervisory signal, at the incoming end of 
the trunk circuit to denote a recall prior to 
a disconnection of said “B” operator's cord 
circuit from said trunk circuit, said recall 
signal continuing effective to denote a recall 
until answered even after the “A” operator 
has ceased working said means. " . . 

14. A telephone system including an A 
operator's cord circuit and a B operator's 
cord circuit, a trunk circuit, for connecting 
said cord circuits, a supervisory signal asso 
ciated with each end of said trunk circuit, said signals: being...individual to the trunk 
circuit, means whereby the A. operator, may 
disconnect the Aoperator's cord circuit from 
said trunk circuit without effecting the 
supervisory signal at the outgoing, end of 
said trunk circuit.prior to a disconnection 
of said B operators, cord.circuit from said 
trunk circuit, means whereby the Aop 
erator, may effect the supervisory signal at 
the incoming end of said trunk circuit, prior 
to disconnection of said “B” operator's cord 
circuit from said trunk circuit. to cause the said incoming end supervisory signal to 
glow continuously until said 'B' operator's 
cord is disconnected from said trunk circuit, means for disconnecting said B operator's 
cord circuit from said trunk circuit, and 
means responsive to a re-connection of said 
B operator's cord circuit to said; trunk cir 
cuit to operate, the supervisory signal at the 
A end of the trunk circuit. - - 

15. A telephone system including a call 
ing subscriber's line, a link circuit provided 
with a supervisory signal associated with 
said calling subscriber's line, a called sub 
scriber's line, a link circuit provided with a 
supervisory signal associated with said 
called subscriber's line, a trunk circuit for 
extending a call from said first link circuit 
to said second link circuit, and means re 
sponsive to the disconnection of said first 
link circuit from said trunk circuit for op 
erating the supervisory signal at said second 
link circuit, means responsive to the discon 
nection of said second link circuit from said 
trunk circuit for operating the supervisory 
signal of the said first link circuit, and a 
signal for said trunk circuit controllable by 
the A. operator for denoting a recall prior 
to a disconnection of the B operator's cord 
circuit from the trunk circuit. 

16. A telephone system including a trunk 
circuit provided with terminals, one terminal 
of said trunk circuit being normally dis 
connected from the other terminal of said 
trunk circuit, means for connecting said ter 
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minals, together, means for applying signal 
ing current to one end of said trunk circuit, 
and means associated with said trunk circuit 
for, preventing the operation of said connect 
ing means as long as signaling current is 
being applied to the said trunk circuit. 

17. A telephone system including a trunk 
circuit, terminals in which said trunk, cir 
cuit terminates, one of said terminals, being 
normally disconnected from said trunk, cir 
cuit, connecting means for connecting said 
terminal to said trunk circuit, a source...of 
signaling current, means for connecting said 
source of current to one, end of said trunk 
circuit, and means for preventing the opera 
tion of said connecting means as long as the 
said source of current is connected to said 
trunk circuit. 

1S. A telephone systein including a trunk 
circuit.provided with terminals, one of said 
terminals being normally disconnected from 
the other of said terminals, means respon 
sive to a connection to one of said terminals for connecting said terminals together, and 
means for preventing the connection of said 
terminals together when said connection is 
made to one of said terminals. . . . . . . :19. A telephone system including...a trunk 
circuit provided with a pair of terminals, 
one of said terminals being normally dis 
connected from said trunk circuit, a link 
circuit, means responsive to the connection 
of said link circuit to said trunk circuit to 
connect said normally disconnected terminal 
to said trunk circuit, and means for pre 
venting the connection of said normally dis i. connected terminal to said trunk circuit 
when said link circuit is connected to said 
trunk circuit. it 

20. A telephone system including a pair 
of cord circuits and a trunk circuit connect 
ing a pair of subscribers’ lines, a supervisory 
signal for said trunk circuit, a source of 
signaling current for one of said cord cir 
cuits adapted to be connected to said trunk 
circuit to cause the operation of said trunk 
circuit signal, means responsive to the con 
nection of sail other cord circuit to said 
trunk circuit to efface said supervisory sig 
nal, means responsive to a second applica 
tion of said current to said trunk circuit to 
reoperate said trunk circuit signal, and 
means responsive to the disconnection and 
reconnection of said second cord circuit to 
said trunk circuit for again effacing said 
trunk circuit signal. 

Signed by me at Chicago, in the county of 
Cook and State of Illinois, this 2nd day, of 
April, 1918. 

CHARLES SPARKS. 
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