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win that we, ii.A. D. CURRiEit 
SEIU i, citizens of the 
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specification. 
slephone systering 
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bi'anch ex 

changes. 
Gi Oii' investion is the prov 

erator nay, by the use 
a her 

it the auto:natic excha, 
ited called lie without 

the trink circuit being in a 

s 
O. : C 

e the central office 
te 

all subscriber's line 
3. local subscribe has 

on or off the Switchhook. 
30 i' feature of Oil invention is the 

provision of leans whereby the instant the 
iivate branch exchange subscriber replaces 
is the Switchhook, means 

link circuit to clear 
to the main exchange, so 

: 

the line 3 5 through t 
that, solid the private braich subscriber 
again remove his 1 

is) is 'enoved; fora 
k will again be seized and extend the 

43 coinection thi'ough to the main exchange, 
and in the event that the private branch 

---. with a call s 

tic apparats to seize another 
as wanted. In the event that 

to a main lanual exchange, 
rivate branch exchange sub 
res his i'eceiver, the trunk is s 

3:0 e Said haia exchange 
ai:} exchange operator signal 

inli circuits. . 

ans whereby the private hi'itch. 

position and actu 

plug of the 
: 

receive' before the titajak. 
the local jack, the 

circuit, was used to extend a . 

it'e of our invention is the 

. . . Seria. . 

provision of means so that after the private: 
b'aich exchange SibScribei' hai 
clears the trilinx to tie 

- - - should another cai i.e. ex: 
sy's 

3. * - 

'Gj. tie 
t s 5 5 

o: in t 

ion, reference may be had to: 
panying drawings, in which 

il - rs ---- , snr. -- ~~~. . ... , i. ...G3 G3 GTC Lai, O. 

inveiition is applied thereto; 
fia. 2 illustrates another e 

2A 

70 

ifig. 3 is a teton, diagrain natic cil'- 
s geinent illustrating the adapta 

tir in Velation to an attornatic ex- 75 
Stein 
g now more in general to otii 
as illustrated in Fig. 1, show 
Substation. A terminating at the 

com- 80 age if in a line circuit B, 
prising the listial line relay LR, cist-off 
reiay CO, line signal il, and the multiple 
jacks. J. 

r: Fhe cord circuit, C 
exchange M is shown 
connections foin the 
coin prises an answering plig ARP and 
ing plug CP, the two 

90 

visory 'elay AS, the two relays contro 
the alswering Supervisory lamp A5. 
sociated with the calling end of the cry;' 
circuit C is a calling tip Supervisory : 
CT and a calling sleeve supervisory 
CS, the two relays controlling the 29, in: 
Supervisory laiap C. A listening key ... 

Éiated, C 
. he coi's nects the oa'ator's set O to { 

dictors. RX is also shov, vs. 

is also show, which, when a 

A. iiinging key 
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which, when actuated, connects the ringing 
generator G to ring the call bell of the 
called-for line, or to the trunk circuit. 
The calling plug CP is adapted for con 

nection to the multiple jacks of other tele 
phone lines terminating at the switchboard 
in the same exchange, or for connection to 
the trunk jacks T.J., which are located at 
the operator's position, and which al'e ter 
minals of trunk circuits PC. The trunk 
circuits PC extend to a private branch ex 
change switchboard Pi3, and the said jacks 
TJ are connected to the said trunk cir 
cuits PC, which terminate at the private 
branch exchange PB over the heavily 
marked conductors 32 and 42. 
The private branch exchange trunk PC is 

provided with a ring-up relay RU, which 
relay operates when ringing current is ap 
plied from a distant exchange. The ring-up 
relay RU, upon energization, brings about 
the lighting of the line lamp LL, to notify 
the operator at the private branch exchange 
board that a call awaits her attention. A 
listening key LiS is provided which, when 
actuated, connects the operator's set O' to 
the trunk conductors for the usual purposes. 
A combined disconnect and guard relay iDS 
is also provided which is energized upon the 
actuation of the listening key LK to bring 
about the effacement of the line signal LS 

SS 
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when the operator answers the call. A sleeve 
relay SL is also provided, which relay is 
energized when the operator inserts the 
trunk plug TP into the local line jack J. 
of the wanted station at the private branch 
exchange. A ringing key RX is also pro 
vided which, when actuated, connects ring 
ing generator G' to signal the called-for 
station at the private branch exchange. A 
supervisory relay SR is also provided which 
is energized when the party at the called 
private branch exchange substation answers. 
A holding relay 49 is also provided, which 
energizes upon the energization of the super 
visory relay SR to bring about the efface 
ment of the holding lamp H and also dis 
connects the holding coil HC from across 
the trunk conductors, the said holding coil 
being bridged across the trunk conductors 
upon the energization of the relay DS. A 
disconnect signal DSL is also provided for 
the usual disconnect signaling purposes. An 
operator's disconnect relay 92 and a trunk 
cut-off relay COR are provided and are 
brought into operation in connection with 
the trunk circuit PC when the private 
branch exchange operator O’ is extending 
a connection from the local private branch 
exchange substation to an automatic main 
exchange. A calling device CD is also pro 
vided which is used by the operator in ex 
tending a connection to a main autoianatic 
exchange. A night jack NJ is also provided 
for the usual purposes. To the right of the 
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private branch exchange trunk PC show a 
local private branch exchange substation F, 
terminating thereat in the jack J, a line 
Irelay R* and a line signal L’. 

In Fig. 2 we illustrate a modified form of 
trunk circuit in which, upon the energiza 
tion of a relay of the trunk circuit PC after 
the branch exchange subscriber replaces his 
receiver and wishes to recall, the removal of 
the receiver brings about the lighting of the 
line lamp to notify the operator that the 
local subscriber wishes to recall. The trunk 
circuit C is provided with apparatus sini 
lar to that mentioned in connection with the 
trunk circuit PC of Fig. 1. 

iiaving described in general the apparatus 
which embodies our invention, we will now 
describe more in detail the operation of the 
system as illustrated. 

Assuining now that the subscriber at the 
substation A at the main exchange initiates 
a call, the removal of the receiver at the sub 
station closes an energizing circuit for line - 

5 

80 

85 

1'elay LR of the Subscriber's associated line 
circuit B, and the said relay LR, upon ener 
gization, closes its alternate contact, estab 
lishing a circuit through the line lamp L. 
which lamp L is now lighted. The operator 
at the main exchange noting the lighted line 
signal inserts the answering plug AP of 
one of her cord circuits C into the answering 
incl: of the calling line A, and the inser 
tion of the Said plug AiP establishes a series 
energizing circuit for the answering super 
visory relay AS of the cord C and the cut-off 
Felay CO of the line circuit L, traced from 
battery through the winding of the relay 
AS, sleeve contacts of the connected plug 
AP and jack J to ground through the wind 
ing of the cut-off relay CO. The relay CO 
upon energization opens the energizing cir 
cuit of the line relay LR, which relay IR 
now restores and effaces the line signal L. 
The answering tip supervisory relay AT is 
also energized over the line to prevent the 
Prenature lighting of the answering Super 
visory lanp AL. The operator of the cord 
circuit C now actuates her listening key LIX 
to connect her operator's set O to the cord 
conductoi's and inquires the wants of the 
calling subscriber at the substation A. 
ASSuining that it is the subscriber F lo 

cated at the private branch exchange PB 
that is desired, the operator now inserts the 
calling plug CP into a trunk jack TJ lead 
ing to the private branch exchange PB at 
which the subscribe it is located. The in 
sertion of the said plug CP into the jack TJ 
establishes an energizing circuit for the call 
ing sleeve spervisory relay CS, and ti 
off relay CO', from battery throug 
winding of the relay CS, noimal contact o 
the ringing key RK, sleeve contacts of th 
connected plug CP and trunk jack T.J., 
through the winding of the relay CO to 
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ground. The closing of alternate contact 30 
of the relay CS closes a 
ing supervisory lamp C; from battery, 
through the winding of the said lan) Cia, 
a -a sin a 1- sy-r harm a r. .. alternate contact 30, normal contact. 31 of the 
calling tip supervisory relay CT to ground, 

CL 'emaining lighted the pri 
'anch exchange operator answers the 

lii ill.i. 

the Super 
The operator at the nain 

now operates the ringing key Ri 
to connect ringing generator G to the trial 

Rilaging current is thus extended 

A 

circuit. I 
ovel' the trunk conductors, which circuit hay 
le traced from the ungrounded pole of the 

, ti) contacts of 
d triakiack iy, trank condictor 

inha contact 33 of the night jack NJ, 
all coitact 34 of the dialing relay COR, 

35, coldense 36, through the 
ng of the 'ing-tip relay is, conductor 
":;al contact 38 of the disconnect re 

DS, conductor 39, normal contact 40 of 
dial relay DR, noi'i:;al contact 41 of the 

ital. " 

jack Ni, trunk conductor 42, s'eeve 
ack T. of 

(ri'ound at the 
key IRIX. 
43 of the s 

is of the .3nnected trunk 
g CP to battery and 

: contact of the ringi 
closing of alternate co c 

U closes an energizing circuit of the 
Li , f'Oh battery thi'ough the ailip 
e grounded altel'nate contact 43 of 

'e a The operator oting the lighted 
ine land I now actuates her listening key 
ii. The ciosure of alternate contact 44. 

istening key Lix' establishes an energiz 
circuit for the disconnect relay DS, 

&ced from lattery through the upper wind 
the relay DS, conductors 45, 46, alter 
tact 44 of listening key Li, coin 

ictor 47, in Orinal contact 48 of relay 49, coin 
ductor 50 to ground at normal contact 51. 
of the ringing key R.K. The closing of 

C CO intact 44 of key LK establishes 
a cii'cait for the hoiding lamp H, traced 

y thi'ough the said lan}) HEL, 
closed coitact 44 of key K, conducto; 4, 

ct 48 of relay 49, conductor 50 
at no!'}}}al contact 51 of ringing 
If the call proceeds no furtheir 

f O i i 3. & t i. a 

key i. 
than the operator, the circuit is cleared ly 
the operato' at the branch exchange actuat 

the ringing key Rix, which opens the 
cirgit of relay DS and allows it to l'estore 
to normal. The relay DS upon energizing 
laatches the alternate contact 43 of the re 
lay RJ, allowing it to restore to efface the 
line signal LI. The 'elay DS now closes a 
- - - circuit for itself from battery 

its alternate coin 
47, normal coin 

relay 49, conductor 50, to gi'o and 
contact 51 of the ringing key it. 
: ntact 38 of the sing of alternate c 

circuit for the call 

the connected 

enei'gizing circuit for 

relay DS bridges the holding coil HC across 
the trunk conductors from the point 55, over 
conductor 35, through the winding of the 
holding coil C. norinal contact 56 of the 
relay 49, conductor 57, alternate contact 38 ft) 
of relay DS, conductor 39 to the point, 58. 
When the holding coil iC is this brid Gei ity. - A - 

across the trunk condictor's, the 'elay CT of 
the cord circuit C at the main exchange oper. 
ates to open its no!'}}}al contact 31, this open 
ing the circuit of the calling Supervisory 
lamp Ci to this efface the said iai) CL and 
}otify the operator' at the main exchange 
that the operato' has answered the call. 
Assuining that it is the private branch ex 
change station F that is wanted by the call 
ing subscribe A at the main excharge, the 
(pei'ator at the 
Seits the trunk plug's TP into the 
and this insertion of the plig TEP 

the sleeve 
traced from battery through the winding of 
the said relay Si, conductor 59, alienate 
contact (30 of the relay DS, conductor 61, the 
sleeve of the plug FIP to ground it the sleeve 
f the jack J. The relay S. upon energiza 

tion closes its alternate contacts (32 and (33, 
the 'ely closing the trunk conductoi's through 
to the called substation. The closing of 
Alternate coitact 64 of the sleeve relay S. 
Inultiples the gi'ound from the sleeve of 
the jack J to the relay DS, this multiple 
ri'oland connection to the DS being 
traced from battery through the upper wind 
ing of the relay DS, conductors 45, 46 and 100 
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95 

aliei'iate contact 64 of relay Si, coa 
lictor 63, normal contact 6 of relay 49, coin 
luetoi's 61, through the sleeve of the trunk 
plug Ti to ground at the sleeve of the jack 
J. for purposes as will be presently cle- 105 

bed. The ground front x 
jack; also extends to the ho 
traced from battery through 

ictoi's 46 and 65, altern 
y Sill, conductor 66, 10 

(37 of relay 49, conductor (31 stees 
plug TEP to ground at the sleeve of { 

, the said lamp H, ie: hailing 
lilatil the stabseiller F & Swe's. 
The operator low actuates the ringing lili 

key RIS to connect generator G to signal 
the called-for station F, the ringing circuit 
being traced from the ungrounded pole of 
the generator G', tip contacts of the plug 
TP and the jack. J, through the condenser 120 
and call bell of the called station F, the 
ling contacts of the jack J. and plug TP, 
through the alternate contact of the ringing 
key RX to battery and ground. 

25 he Openino of normal contact 51 of the The opening of l contact 51 of t 
linging key Rix opens the locking circuit 
of the relay DS, but due to the fact that 
the ground from the sleeve of the jack J. 
is also multipled through the upper winding 
of the relay DS, as just described, the re- lao 
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the jack J. 

4. 

lay remains energized during the time that 
the ringing key is actuated. The party at 
he station F, in l'esponse to his call sig 

inal, removes his receive fron the switch 
hook, bringing about the energization of 
the Supervisory relay SR. The circuit for 
relay SR extends over the called line F. 
The closing of alternate contact 70 of 

the supervisory relay SR establishes an ener 
gizing circuit for the relay 49, traced from 
battery through the upper winding of the 
relay 49, conductor 71, through the lower 
winding of the relay DS, conductor 72, al 
ternate contact 70 of the relay SR, conduc 
tor 61, through the sleeve contact of the 
trunk plug TP to ground at the sleeve of 

The opening of normal coli 
tacts 48 and 67 of the relay 49 opens the 
locking circuit through the upper winding 
of the relay DS, but the series energizing 
circuit through the upper winding of relay 
49 and the lower winding of relay DS per 
mits the continued energization of the said 
relay DS. 
56 of the relay 49 also removes the hold 
ing coil HC from across the trunk condic 
tors. The closing of alternate contact 6: 
of the relay 49 establishes a locking circuit 
for relay 49 traced from battery, through 
the resistance 75 and the lower winding 
of the relay 49, alternate contact 6 of the 
relay 49, conductor 61, through the sleeve 
of the trunk plug TP to ground at the sleeve 
of the jack J. The opening of normal con 
tact 67 of relay 49 opens the energizing 
circuit of lamp Hill, which is now effaced, 
and notifies the operator at the private 
branch exchange Pi3 that the party at the 
private branch substation F has answered. 
The subscriber A at the main exchange and 
the party at station F of the private branch 
exchange are now in conversational circuit. 
The said talking circuit may be traced over 
the heavily marked conductors. 
Assuming that the subscriber at substa 

tion A and the party at the private branch 
exchange station F have finished conversa 
tion, the restoration of the receiver at the 
station F of the private branch exchange 
opens the energizing circuit of the super 
visory relay SR, and the opening of alter 
nate contact 70 of the said relay SiR inter 
lupts the ground connection from the sleeve 
of the jack J, and the relay DS thus re 
stores to normal. The relay. DS upon de 
energization opens its alternate contact 60, 
which opens the energizing circuit of the 
sleeve relay SL, which relay restores. The 
opening of its alternate contacts (32 and 63 
interrupts the trunk conductors. The clos 
ing of its normal contacts 76 and 77 places 
the local private branch exchange battery 
upon the trunk conductors, extending to the 
substation. 
The closing of normal contact 70 of the 

The opening of normal contact. 
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sleeve relay SR now closes an energizing 
circuit for the disconnect signal DSL, 
traced from battery through the filament of 
the said disconnect signal DSL, alternate 
contact 78 of the relay 49, conductor 79, 
normal contact 70 of the relay SR, conduc 
to 61, through the sleeve of the trunk plug 
TFP to ground at the sleeve of the jack J. 
The disconnect signal lighting notifies the 
private branch exchange operator that the 
subscriber has replaced his receiver upon 
the switchhook. 
The relay 49 remaining energized to 

ground at the sleeve of the jack 3 through 
its locking contact 67, prevents the holding 
coil HC from being bridged across the 
tiunk conductors, and the calling tip Super 
visory relay CT of the cord circuit C is 
this de-energized and upon restoration its 
normal contact 31 is again closed to light 
the calling supervisory lamp C, which 
lighted signal CL notifies the main exchange 
operator that the private branch exchange 
station F has replaced his receiver. The 
subscriber at the main exchange substation 
A replacing his receiver, opens the circuit, 
through the answering tip supervisory re 
lay AT, which relay upon restoration closes 
a circuit through the answering supervisory 
lamp AL, which lanup AL is lighted to 
notify the operator that the subscribe at 
substation A has replaced his receiver. The 
operator at the main exchange noting the 
two lighted signals A. and C now with 
draws the answering plug AP and calling 
plug CP from the respective jacks J and 
TJ to open the circuits of relays AS and 
CS of the cord circuit C, which relays AS 
and CS upon de-energization efface the st 
pervisory signals AL and CL. Relays CO 
and CO also restore, thus placing the ap 
paratus at the main exchange in condition 
for use in establishing other connections. 
The private branch exchange operator at 
PC, noting the lighted disconnect signal 
DSI, withdraws the trunk plug TP from 
the jack J, which opens the locking circuit 
of the relay 49. The relay 49 upon de-en 
e'gization restores and opens its alternate 
contact 8 to efface the disconnect signal 
DSL. The private branch exchange trunk 
circuit PT is now at normal and available 
for use in establishing other connections. 
Assuming now that the subscribei's have 

replaced their respective receivers upon their 
respective switchhooks and that the party 
at the private branch exchange substation 
iF again renoves his receiver before the 
trunk plug TP has been removed from the 
jack 3, this i.emoval of the receiver brings 
about the energization of Supervisory relay 
SiR, traced from battery through normal 
contact 77 of sleeve i'elay SL through the 
winding of said relay SR, ring contacts of 
the connected plug TP and jack J through 
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the closed contacts of the substation Switch 
t contacts of the hook, back thirough the tip 

connected plug Ti and jack J to ground at 
SL. The relay no'nal contact 76 of relay St. 

cuit for the relay DS, t'aced from baiteity 
though the upper winding of relay 49, con 

. -a- - o - ductor 1 through the lowe winding of 
relay DS, conductor 2, alternate contact 70 
of relay SR, conductol (31, through the 
sleeve of the plug Ti to ground at the sleeve 

S is pon energization closes its alternate 
contact 70, establishing an energizing cir 

of the jack j. The relay D3 upon ener 
gization closes its alternate contact 60, es 
tablishing an energizing circuit for the sleeve 
Irelay Sill, traced foin battery through the 
winding of relay SL, conducto' 53, alternate 
contact, 60 of relay DS. conductor 61, sleeve 
contact of the plug TP to ground at the 
sleeve of the jack J. The relay SL upon 
energization closes its alternate contacts 62 
and 63 and thus extends the station F at the 
private branch exchange P3 to main ex 
change, the inain exchange battery thus 
holding the i'elay SR energized. The line 
relay LR at the nain exchange will nov op 
erate, providing the plug CP been with 
drawn froin the jack, over a circuit traced 
from battery through the winding of relay 

R. Jormal contact 80 of relay CO', coin 
ductor 32, normal contacts 33 and 34, alter 

Sir 

ha 
... v . 

inate contact 62 of relay Sill, tip contacts of 
the plug Ti and jack, through the closed 
contacts of the substation F, ring contacts 
of the ack and plug iP, through the e Jack sangplug, i. - 

of relay SR, alternate contact 63 ji, 

SL, inorial contacts 40 and 41, coin 
CO. 

gization closes its altern 
the trunk signal TS, which notifies the op 

it the main exchange that a private 
exchange station is calling. The 

pon enei'gization also opens the 
e disconnect signal DSL, which 

The line relay LR? upon ener 

oi 
erator : 
station F has called. The closing of contact. 
300 of key LK when the operator, for any 

indication that the party at the 

reason, actuates the key L. while the plug 
TP is in jack j', after the subscribers have 
replaced their receivers, operates to shunt 
out relay 49, thereby de-energizing the same. 

as: uning that the subscribers have re 
ices their receivers and the operator at 

he aain exchange desires to extend another 
all to the ranch exchange before the plug 
TP is taken down, the main exchange oper 

and operates the relay RU as before 
l, causing the lamp LL to glow, 

applies ringing current to the trunk 

Ci that another call is being extended 
braich exchange. The operator again 

operates her listening key and completes the 

2 5 2 

connection, . The ringing current applied 
to the trunk circuit by the main exchange 
Cei'ator did not reach the substation F even 
though the plug TP was in the jack J, for 
the reason that the trunk circuit was open 
at contacts 62 and 63 of relay SL. 
The blanch exchange operator may ex 

connection to the main exchange by 
perating her listening ikey, even though the kiss 

trunk plug Ti is not in a jack. 
Assuming now that a call is extended 

froii) an altomatic exchange to the private 
branch exchange PB, the ringing current 
which is applied from the automatic ex 
change operates the ring-up relay RU of the 
branch exchange trunk PC, which was seized 

s t by the connector of the automatic exchange, 
and the operation of the trunk circuit PC is 
the same as that described in connection 
With a manual connection, as just described. 
When the trunk circuit is used in connec 

tion with a main automatic exchange, it may 
terminate at the main automatic exchange 
in a line Switch of the usual type and in the 

42, to ground at nomal contact 81 

contact to light 

tact 51 of the ringing key RK’. 

'equired number of impulses to operate 

banks of rotary connectors or straight line 
connector's such as is described and illus 
trated in the United States Patent No. 
1194,741 issued August 15, 1916, to Harry 
H. Ide. In this case the conductors 32 and 
42 leading to the gain exchange will not be 
included in apparatus, the trunk circuit 
being connected directly to the conductors 

t 
at the branch exchange will not affect the 
appal'atus at the manual main exchange. 
The operation of the trunk PC when a 

leading to the automatic exchange, and, 
therefore, the operation of the trunk circuit 

private branch station calls a main ex 
change subscriber of an automatic exchange, 
is as follows: Assuming now that the opera 
to at the private branch exchange PC 
Wishes to extend a connection to a sub 
Scriber at an automatic exchange, she ac 
tuates he listening key LK, which closes: 
circuit for the disconnect relay DS, traced ): 
from battery through the upper winding 
of the relay DS, conductoi's 45 and 46, al 
ternate contact 44 of the listening key LK, 
conductor 47, normal contact 48 of relay 
49, conductor 50 to ground at normal con 

The clos 
ing of alternate contact 38, upon the ener 
gization of DS, bridges the holding coil. HC 
across the trunk conductors, as previously 
described, thus operating a switch to con 
nect the tilink to either a Celector switch 
or a connector switch, depending upon the 
size of the exchange. The operator now 
operates her calling device CD to send the 

main automatic exchange equipment to se 
lect the contacts of the main exchange atto 
natic Subscriber's substation. Upon the 
first novement of the dial off normal, its 
shut Spring contacts 90 and 91 are closed 
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and remain cloited until the dial returns to 
normal after having transmitted its first 
set of impulses. The closing of shunt 
springs 90 and 91 establishes an energizing 
circuit for the relay 92 associated With the 
operator's set from battery through the wind 
ing of relay 92, conductor 93, closed shunt 
springs 90 and 91, conductor 94, to ground 
at alternate contact 95 of the listening key 

E’. The relay 92 upon energization closes 
its alternate contacts 96 and 97 and bridges 
the condenser 98 across the trunk conductors 
over conductors 99 and 100, and through 
alternate contacts 101 and 102 of the is 
tening key LX' to the t1ual conductors. 
The closing of alternate contact. 103 of the 
relay 92 also establishes an energizing cir 
cuit for the trunk cut-off relay COR, traced 
from battery through the winding of said 
relay COR, conductoi 104, alternate contact 
105 of the listening key LK. conductor 106, 
alternate contact 103 of relay 92, conductor's 
107 and 93, closed contacts 90 and 91, con 
ductor 94 to ground at alternate contact 95 
of listening key Lix'. The relay COR upon 
energization closes its alternate contacts 108 
and 109 and disconnects the trunk appa 
ratus and now extends the dial contacts 110 
and 111 over conductors 112 and 113, 
through alternate contacts 108 and 109 
to the trunk conductors. The impulses 
from the calling device ai'e now transmitted 
over the trunk conductors, and after the 
first set of impulses the dial restores to 
noi'nal, and upon said restoration the shunt 
contact is 90 and 91 are opened, and this re 
moves the ground connection extending 
from alternate contact 95 of listening key 
LK’ from relay COR and relay 92 asso 
ciated with the trunk operator’s set. Relay 
COR being a quick-acting relay, restores be 
fore relay 92, due to its slow-to-release coin 
struction, and the said relay 92 is momen 
tarily held energized and the conden'er 98 
pridged across the trunk conductors through 
alternate contacts 96 and 97 of relay 92 
to take up the discharge from the line so as 
to overcome the discharge into the opera 

At the beginning of each set of 
impulses the shunt contacts 90 and 91 are 
closed to energize relays COR and 92, and 
after each set of impulses, relays COR and 
92 de-energize for purposes as just described. 
After the last set of impulses, relays COR 
and 92 de-energize due to the opening of 
shunt springs 90 and 91, and the opera 
tor's set O’ is now connected to the trunk 
conductors through normal contacts 96 and 
97 of relay 92 and alternate contacts 101 
and 102 of the listening key I.K. The re 
lay DS is held energized due to the closing 
of contact 44 of the listening key LK and 
locked up through its alternate contact, 52 
as already described. The holding coil HC 
is bridged across the trunk conductors 
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upon the closure of alternate contact 38 
of l'elay DS to hold the apparatus at the 
automatic exchange in its actuated position. 
The operator's set O' being bridged across 
the trunk conductors, she may now coin 
verse with the called subscriber at the main 
xchange, and to connect the 
with the station F, she inserts the trunk 
plug TiP into the jack J of the station F 
and the operation of the apparatus of the 
trunk circuit PC is the same as previously 
described. When the party at the station F 
answers, the apparatus is held in its opera 
tive position, through the now closed switch 
hook contacts. Upon termination of con 
versation and when the party at substation 
F replaces his receiver the opening of the 
Switchhook contacts opens the circuit of the 
apparatus at the automatic exchange, bri 
ing about the lestoration of the said appa 
ratus, as is well understood, if such appa 
l'at is is of the type that is l'estored by the 
calling subscriber. The trunk circuit is 
cleared as before mentioned so that it may 
a rised for further calls. 
Should the party at the station F call, the 

operator would insert the trunk plug into 
the jack J, and now should the operator 
dial out to select a substation at a main 
automatic exchange, the relays DS, SR. Si. 
and 49 will be operated, but during the dial 
ing operation relay COR is energized and 
relay SR restores, having its battery circuit 
opened at contacts 34 and 40 of relay COR, 
but relays DS, SL and 49 will remain ener 
gized over circuits as previously described. 
The relays COR and 92 energize and de-en 
ergize, as previously described, before and 
after each set of impulses, and the con 
dense bridged across the trunk conductors 
takes up the Surge of the line battery due to 
the energization and de-energization of re 
lay COR, thus smoothing out the make and 
break wave of the battery through the 

- 

S. i.e. 

station F. The operator can dial with the 
plug TP in the jack J. and the receiver on 
or off the hook at the substation. 
ASSunning that the private exchange. Sub 

station F is provided with a calling device 
X, when the trunk circuit is connected to the 
jack J relays SR, SL, DS and 49 are op 
elated to extend the subscriber's line 
through to the main exchange. The sub 
scriber F operating his calling device X 
opens and closes the trunk circuit, thereby 
operating the automatic switches at the 
main exchange. 
the impulses and open the circuit of relay 

The relay SR jaay follow 

Said subscribe' . 

5 

Si) 

O 

20 

DS, but this relay is sufficiently slow-act 
ing to remain energized during the impuls 
ing. When the subscriber F replaces his re 
ceiver, he releases the automatic equipment 
and clears out the trunk circuit PC. - 

Referring now to Fig. 2, we illustrate a 
modified form of our invention whereby 

  



1,532,652 7 

when the subscriber at the substation F of through normal contact 166 of relay. 161, 
the private branch exchange replaces his 

ato'. It is understood that the trunk PC battery. 8. 
--- as at the main exchange in equip- conductor 158, normal contact. 166 of the 75 

inent siziliar to that shown in Fig. 1, in l'eay 31, conductoi' 165, the sleeve of the 
r trink iPC terminates. Assum- trunk plug TP, to : C : 

at the call is extended to the the jack: , , the said 

receiver, the energizing of a relay brings IDS to battery. This ground 
about instaintaneous disconnection. When through the lowei' winding of the relay iS' 

5 the subscriber of the private branch ex- holds the said Felay DS' energized when the () 
change substation F recalls before the plug ringing key Rix is actilated. An energiz 
TP is withdrawn from the local jack J, he ing circuit for the holding signal fit is 
is i ately enabled to signal the oper- also closed, the circuit being traced iron. 

, - -- a -st gh the holding signal L. 

}ound at the sleeve of 
lamp L' i'emaining 

private branch exchange PB', the ringing lighted until the subscriber at the local 
; : current from the main exchange extends over station F answers. The ringing key RK 80 

the trunk conductors, through horial coin- is t inging current to 
fact i50 of the relay COR', conductor 151, station it, ringing current s 

through the winding of said relay RU, aced from the 2ngrounded pole of 1. 

oria a contact 152 of relay DS, conductor erator G9, alternate contact of the 
i:, 153, normal contact 154 of relay COR', ringing key RE, tip contacts of the con- 65 

from there back to the main exchange. Re- nected plug Ti and jack through the 
lay RU upon energization closes its alte:- condenser and call bei of the substation 
nate contact 155, which closes an energizing F, the ring contacts of the jack j and plug 
circuit for the line amp LL" of the private TIP, to battery and ground through the 

2.5 bi'a Inch exchange trunk PC. from ground alter : the ringing key RX. 30 ng 

upon actuation has through alternate contact 155 of relay RJ', r. 
Cintact 133 opened, opening the conductor 156, through the lamp L’ to 

hattery. 
The operator at the private branch ex 

in change circuit PC noting the lighted line 
signal LL', how actuates he listening key 
i.v. 

'gizing circuit of relay DS' ex 
he upper winding of the 
egiolind froin the sleeve (5 

tended through the 
id relay DS, the 

sized when the ring conductors. The ciosing of alternate 
contact. 157 of the listening key LiS closes 
an elergizing circuit for the relay D3 
fi'aced from battery through the lower Win 

ec one's 
A. 

his C3 
- 

5 

ing of the relay DS, conductor 158, alter- i. 
: the Sulie 

Fran; for eine'. 
f - SiR being fed 105 

- 

late contact 5 of the listening key LK. '... 3-3 - - - - 
conductor 159, normal contact, 160 of the visory rely 

A () "elay Gil, condictor 162 to ground at hor- gizi s 
i:;al contact. 163 of the ringing key RX*. 
The close of alternate contact. 152 of the 

IDS bridges the holding coil HC 
he trunk conductors for purposes as for the eay 

the uppe 5 isly described in connection with Fig. 
Ihe closing of alternate contact 164 of etc.; 17 i. . . . . . A - 

he relay DS' closes the locking circuit for SR', conduc: 65, the 
t ri/ l ise relay DS, traced from battery through 

. The 'elay 61 on a piper winding of the said relay DS, 
its alternate coact. 166, ll 5 50 alternate contact, 164, normal contact 160 of 

the relay 161, conductor 162 to ground at bishing a locking circt it for the said 
Boijmal contact. 163 of the ringing key Rix'. Peas, traced fron battery, through the 
The relay DS upon energization unlatches winding of the said relay, its a 
the contact, 155, which is in its alternate tact. 166, CGnductor 65, t & O (, ) is 

55 position, allowing the said contact to re- T, to groun the sleeve of the jack J. 120 
store and efface the line signal LL". The The closing intact, ZO of the 
operator of the private branch exchange relay SR a olding circuit for 
i3, having been informed that it is the the relay DS, 'on battery through 

party at the substation F that is wanted, the upper wi: of the said Felay, coin 
60 now inserts the trunk plug TP into the ductor 171, alternate contact 170 of relay 125 

jack of the local line. Upon the inser- SR", conductor's 72 and 165, the sleeve of 
tion of the trunk plug TP into the jack 2, the trunk plug Ti to ground at the sleeve 
permanent ground upon the sleeve of the of the jack J. opening of inorinal con 
jack J now extends through the sleeve of tact 66 of the relay 61 brings about the 

35 the trink plug TP, over conductor 165, effacement of the holding signal HL', which: 30 
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notifies the operator at the private branch 
xchange PB' that the local subscriber at 
F has answered. During conversation re 
lays 161, DS' and SR' are in an energized 
condition. 

After having finished conversation, the 
subscriber at the station F replaces his re 
ceiver, opening the circuit of the Super 
visory relay SR' at the switchhook contacts, 
ind the closing of normal contact 170 of the 
relay SR establishes an energizing circuit 
for the disconnect signal DSL from battery 
through the lamp DSL", conductor 175, 
alternate contact. 176 of relay 161, conductor 
17, normal contact 170 of relay SR', con 
ductors 12, 165, the sleeve of the plug TP 
to ground at the sleeve of the jack J. The 
closing of normal contact. 170 of relay SR’ 
also establishes an energizing circuit for the 
disconnect relay DR, traced from battery 
through the winding of the said relay DR, 
conductor i75, alternate contact 76 of the 
relay 161 conductor 17, normal contact 170. 
conductors 172 and 165, the steeve of the 
trunk plug Ti to ground at the sleeve of 
the jack J2. 
The 'elay DR upon energizing opens its 

normal contacts 180, 181 opening the con 
tinuity of the trunk conductors, and should 
the subscribe' at the private branch ex 
change F recall, the removal of his receiver 
from the switchhook brings about the ener 
gization of the Supervisory recall Irelay SE. 
traced froja battery through the lower 
winding of the said relay SE, alternate con 
tact 181 of relay DR, the ring contacts of 
the connected plug TP and jack J, through 
the closed contacts of the switchhook at 
the station F, back through the tip con 
tacts of the connected plug TP and jack 

, through alternate contact 180 of relay 
DR, to ground through the upper wind 
ing of the said relay SE. The relay SE 
upon energization closes its alternate con 
tact 182, which again lights the line 
lamp LL', to ground at alternate contact 182 
of relay SE, notifying the operator, at the 
private branch exchange trunk PC that the 
substation F is recalling. The operator 
now actuates her listening key LK to con 
nect, he operator's set O° to the trunk con 
ductors, and to extend the connection to the 
main exchange she now withdraws the trunk 
plug TP from the jack J, which with 
drawal opens the locking circuit of the relay 
161, which allows the said relay to restore 
to normal. The closing of normal contact. 
160 of the relay 161 again closes an energiz 

5 

iing circuit for relay DS' over a path as pre 
viously described. Relay 161 upon de-ener 
gization also opens the energizing circuit of 
the relay DR at its alternate contact 176. 
The relay DR upon de-energization opens its 
alternate contacts 180 and 181 allowing the 
said Supervisory recall relay SE to restore, 

and the opening of its alternate contact 182 
effaces the line signal LL". The operator 
now again inserts the trunk plug TP' into 
the jack J, bringing about the energization 
of the supervisory relay SR and the relay 
161, as previously described. The closing of 
horinal contacts 180 and 181 of the relay DR 
now closes the continuity of the trunk con 
ductors and extends the said private branch 
exchange substation F to the Bhain ex 
(i) ange, 
foin this point on is leadily apparent from 

2 previous description. 
Should the operator wish to extend a con 

lection to a nain automatic exchange, she 
actuates he listening key Li, and the 
closure of alternate contact 185 of the ring 
iing key LK extends ground to contacts 186 

- and 187 of the shunt springs of the calling 
device CD. The shunt, springs 186 and 1ST 
are closed, extending the ground from alter 
nate contact 185 to the listening key L.S., 
through the low closed contacts 186 and 
18, over conductor 188, through the wind 
ing of the trunk cut-off relay COR to bat 
tery. The closing of alternate contacts 189 
and 190 of the relay CO R now connects 
the calling device impulse springs. Over con 
ductors 191 and 192, through alternate con 
tacts 189 and 190, directly to the trunk con 
dictors leading to the main automatic ex 
change. After the called-for party at the 
main automatic exchange has been selected 
and answei's, the operation of the trunk cir 
cuit PC is the same as previously described, 
and a further description of its operation 
is not deemed necessary. - 
The trunk PC, of course, is arranged so 

that the subscriber F can dial his own con 
nection. Connections can also be extended 
to the branch exchange while the plig is in 
a jack, without ringing the connected sub 
Scribe'. In general, the circuit is capable 
of use in establishing the same connections 
as more fully explained in connection with 
trunk circuit PC of Fig. 1. Referring to Fig. 3,300 represents an au 
tomatic substation, 301 an automatic switch, 
302 an automatic connector Switch, 304 the 
bank terminals of the connector switch, and 
303 either an automatic line switch or an 
automatic selector switch. PC* is the trunk 
circuit and F the private branch exchange 
Silbstation. Of course, any number of selec 
tol's may be inserted in the systein accord 
ing to the size of the automatic exchange. 

in Woking out: our invention we have 
employed preferred circuit arrangements all 
of which tend to make an efficient operating 
System, but it is to be understood that va 
irious changes and modifications may readily 
be made without departing from the spirit 
and Scope of our invention. Therefore, we 
do not desire to be limited to the exact 
arrangement shown and described, but aim 

and the operation of the circuit 

70 

5 

80 

90 

95 

00 

105 

15 

120 

2 



() 

20 

2 5 

3 5 

5 5 

1,532,652 

to cover all such changes and modifications 
as collie within the spirit and scope of the 
appended claim. - 
What we claim as new and desire to se 

cure by United States Letter's iPatent, is: 1. A telephone system including a calling 
and a called subscriber's line, a link circuit 
and a trunk circuit provided with a man 
ually operable terminal for connecting said 
lines in conversational circuit, a disconnect 
signal and a calling signal for said trunk 
circuit, and a lielay for said trunk circuit 
controlled by one of said subscribers for all 
tomatically severing said trunk circuit to 
permit said trunk circuit to be used to op 
erate said calling signal to indicate a call 
for a second connection before the manual 
terminal of said trunk circuit is disconnected 
from the said subscriber's line. 

2. A telephone system including a link 
circuit and a trunk circuit provided with 
a manual terminal for interconnecting sub 
scribers' lines, and subscriber-controlled elec 
tromagnetic means for said trunk circuit for 
Severing the talking conductors of the same 
when a subscriber signals for disconnection, 
and means for said trunk circuit for de 
noting a recall by the called subscriber. 

3. A telephone system including a link 
circuit and a trunk circuit provided with a 
manual terminal for interconnecting sub 
scribers’ lines, subscriber-controlled electro 
alaghetic means for said trunk circuit for 
Severing the talking conductors of the same 
when a subscriber signals for disconnection, 
aheans for said trunk circuit controlled by 
said electromagnetic means to permit a Sec 
ond call to be extended from said link cir 
cuit to said trunk circuit prior to the time 
that the manual terminal of the trunk cir 
cuit is disconnected from the connected-with 
subscriber's line. 

4. A telephone system including a link 
circuit and a connecting circuit provided 
with a manual terminal for interconnecting 
subscribers’ lines, subscriber-controlled elec 
tromagnetic means for said connecting ci 
cuit for severing the talking conductors of 
the same when a subscriber signals for dis 
connection, so that the subscriber who is 
connected to the manual connecting circuit 
nay use the connecting circuit to extend a 
call to said connecting circuit prior to the 
time that the manual terminal of the con 
necting circuit is disconnected from said sub 
scribe's line, and means for said connect 
ing circuit for denoting a call by the called 
subscribe'. 5. A telephone system including sub 
scribers' lines, a link circuit and a manually 
controllable trunk circuit for interconnect 
ing said subscribers’ lines, a signal for said 
trilink circuit at the board having said link 
circuit, subscriber automatically controllable 
aheaths including a disconnect relay in said 

9 
link circuit operable when the called sub 
Sciriler signals for disconnection for opera 
tively disassociating the called link circuit 
fro; the Subscriber's line, and means op 
erable when the said called subscriber in 
itiates a call to operate said signal at the 

70 

board having the said link circuit to denote. 
a call. - 

6. A telephone system including sub 
scribel's lines, a link circuit and a trunk 
circuit provided with a manual terishinal for 
interconnecting said lines, a signal for said 
trunk circuit roperable when the link circuit 
is connected to the trunk circuit to signal 
the operator at the trunk board, a second 
signal for said trunk circuit operable when 
it is connected to a called one of said sib 
Scribel's lines, a disconnect signal, auto 
natic means for severing the strands of 
the trunk circuit, and subscriber-controlled 
means for operating said automatic means 
and Said disconnect signal. . . 

7. A telephone system including an “A.” 
operator's board and a “B” operator's board, 
Subscribei's lines, a link circuit at the “A 
Opei'ator's board and a trunk circuit at the 
'B' operator's board for effecting connec 
tion between said lines, automatic disconnect 
means in Said trunk circuit for freeing the 
Sane when the called subscriber replaces his 
receiver, and Subscriber - controlled means 
Operable to actuate a signal at the “A” op 
ei'ato's board when the called subscriber 
initiates a call prior to the disconnection of 
the trunk circuit from the called subscriber's 
line. 

8. A telephone system including an “A 
operator's board and a “B” operator's board, 
Subscribei's lines, a link circuit at the “A 
Operator's board and a trunk circuit at the 
"B' operator's board for effecting connec 
tion between said lines, automatic discon 
nect means in Said trunk circuit for freeing 
the Saine when the called subscriber replaces 
his receiver, a signal for said trunk circuit 
operable by the operator at the “A” op 
erator's board to notify the “B” operator 
the disconnection of the manual terminal 
of the trunk circuit from the called sub 
scriber's line, and a signal for said trunk 
circuit at the “A” operator's board for de 
noting a call by the subscribel at the “13 
operator's board. 

9. A telephone system including a calling 
Subscriber's line and a called subscribers 
line, an “A” operator's board, a “B” op 
ei'ator's board, a link circuit for the “A 
operator's board and a trunk circuit for 
the “B” operator's board for interconnect 
ing said subscribers' lines, means whereby 
the called subscriber may signal the operator. 
at the “A” operator's board after discon 
nection has been signaled for by the called 
Subscriber, or the “A” operator lay actuate 

5. 

90 

95 

i () 

that a second connection is desired prior to 
ll5 

120 

125 

3) 



O 

5 

20 

:35 

40 

55 

60 

(e 

a signal at the “B” operator's board prior 
to the time that the manual terminal in the 
trunk circuit is disconnected from the called 
Subscriber's line, disconnect supervisory 
means for said trunk circuit, and automatic 
means for said trunk circuit controlled by 
the called subscriber for operating said dis 
connect supervisory means, said automatic 
means also adapted to control contacts in the 
trunk conductors of said trunk circuit. 

10. A telephone system including a call 
ing subscriber's line and a called subscriber's 
line, an “A” operator's board, a “B” op 
erator's board, a link circuit at the “A” op 
erator's board and a trunk circuit at the 
“B” operator's board for effecting a connec 
tion between said subscribers' lines, a signal 
at the “A” operator's board actuatable by 
the “B” operator, disconnect means for said 
trunk circuit operable by the called sub 
scriber for freeing said trunk circuit where 
by the operator may again actuate said sig 
nal prior to the disconnection of the trunk 
circuit from the called subscriber’s line. 

11. A telephone system including a calling 
subscriber's line and a called subscriber's 
line, a cord circuit and a trunk circuit con 
necting said lines, a disconnect relay, and 
means operated by one of said subscribel's 
when he signals for disconnection for op 
erating said disconnect relay for disconnect 
ing his line from the other of said sub 
scriber's lines, and for again effecting an 
operation of said relay to connect the said 
subscriber's line to the trunk circuit when 
the subscriber signals for a recall. - 12. A telephone system including a calling 
subscriber's line, a called subscriber's line, 
a cord circuit and a trunk circuit for con 
necting said lines, a disconnect relay for dis 
connecting and connecting one of said sub 
scriber's lines and the conductors of Said 
trunk circuit, subscriber controlled means 
for causing said relay to disconnect the 
called subscriber's line from the conductors 
of the trunk circuit when the subscriber 
signals for disconnection and for causing 
said relay to connect the said subscriber's 
line to the conductors of said trunk circuit 
when the subscriber signals for a recall. 

13. A telephone system including a main 
exchange, a private branch exchange, a link 
circuit and a connecting circuit for extend 
ing a connection from a subscriber at the 
main exchange to a subscriber at the bi'anch 
exchange, a relay for said connecting cir 
cuit at the branch exchange, a second re 
lay for said connecting circuit, means con 
trolled by the said private branch exchange 
subscriber for operating said first relay to 
disconnect his line from the trunk con 
ductors leading to the main exchange and 
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for bridging the battery at the branch ex 
change across his line, whereby when he 
removes his receiver he energizes said sec 
ond relay to cause the operation of said first 
relay to again connect his line to the main 
exchange over said trunk conductors. 

14. A telephone system including a main 
exchange, a private branch exchange, a link 
circuit and a connecting circuit for con 
necting a subscriber at the main exchange 
to a subscriber at the branch exchange, a 
relay for said connecting circuit controlled 
by the private branch exchange subscriber 
and operable to either connect the battery 
at the private branch exchange across the 
subscriber's line or to connect the battery 
at the main exchange across the subscriber's 
line. 

15. A telephone system including a main 
exchange, a private branch exchange, a link 
circuit for use in connecting a subscriber 
at the main exchange to a subscriber at the 
branch exchange, a relay controlling the 
connection of the subscriber at the private 
branch exchange with the subscriber at the 
main exchange, a relay controlled over the 
private branch exchange subscriber's line for 
controlling said first relay, and a signal for 
said trunk circuit at the main exchange for 
denoting a call by the subscriber at the 
private branch exchange. 

16. A telephone system including a calling 
subscriber's line and a called subscriber's 
line, a link circuit for use in connecting said 
subscribers’ lines, a relay controlling the 
connection of the calling subscriber's line 
to the called subscriber's line, and a relay 
controlled over one of said subscribers’ lines, 
said last relay being adapted when one of 
said subscribers replaces his receiver to op 
erate said first relay to disconnect or dis 
associate said subscribers’ lines, said relay 
also being operable when said subscriber 
removes his receiver to again connect the 
subscribers’ lines. 

17. A telephone system including a calling 
subscriber's line and a called subscriber's 
line, one of Said subscribers’ lines being 
located in one exchange and the other of 
said subscribers’ lines being located in an 
other exchange, manual means including 
trunks conductors for connecting said lines, 
a battery at each of said exchanges, and 
means controlled by one of said subscribers 
for bridging either of said batteries across 
his line. 

Signed by us at Chicago, in the county of 
Cook and State of Illinois, this 16th day 
of September, 1920. 

HIRAM. D. CURRER. 
WLLAM G. SHULL. 

65 

70 

75 

80 

90 

95 

100 

10 

15 

20 


