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Application filed” Bepiember

ty concern’
a: We, Hrrazr D. T
SxuLL, citizens of [the
meriea, rﬁs’dmg at. Chi-
Ik, and State of 1li-
,ceﬂd use-
) ySLe_uS,
speciﬁc ation:
-lephoiie sy “cm 3
u'l'f \vnh tronk

,,_

T

18- the: pro

‘”he“au;r the pmvate bran

vtor may, by th ofix e
1 hier pos

> the avtomatic exch

ited: called line withott
cireuit being:in 2

C 2}
use

runk

tuye of our invention.is that
4.

wetuate the central office
5

with the plug of the
tru 2 a local sabwr‘bﬂr ling
jack, either when. the: local subscriber has
his veceiver on-or off the switchbook.

A forther feature of our iaventioh:is. the
provigion of means wheraby ‘fhe instant the
piivate branch exchange Ub seriber replaces
Lig receiver upon the switchhook, means
ave actuated in the tiunk circuit to clear
the Iine through to the-main e}:ch inge, S0

that. should the private branch subscriber
again remove his receiver before the tiunk.
plug is 1'e‘“'\"ul from the local jack, the-
trunk will again 'Le seized and e:»:Lend. the
connection tth 1 te. the main excha zwe;

3

SN

[25 210

1 the event t‘*'wt the private: branch
call-

U

'h nge substation is equipped with a
12 {H1P]

evice, the subscriber may again actuate
ematic a pparatus to. seize another

“"Hcd MAe as wanted. In the event that
the trunk circuit was used to extend a.
connection to a main wmanual’ exchange,
private branch exchange s\,ﬂo-
moves his »ece'\"‘r he tw' nk 1s

sald main exchanot
op“rﬂh)“ sign

I private. brameh ex-
iich the tr m-L oncmt,,.
cal privabe: branch ex-
nd meanual exchanges

rtionand actus .
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provision oi ‘means-so that.a fiae
Cbrancly. excha ange subecriber
clears the trunk to: the
should. another call be ¢
AR

d cut. in ”1:3 ensd
ai,‘x ded iclaims

be’”el

‘7'0\'\’11103. in Wﬂhh—

1o rates one embodiment of!
;nvenu'\?“ zs applied thereis:
T‘ ig: 111” strates cmower e
unx-l.

cu

m general to mu
in Fm. 1, T sho

Zeferring now . wmore
tion as: illustrated 1

a calling substation A & 1‘?11inatam at the
main excha ange M in a lme cirenit B, com-
pr‘smo the usual line relay LR, cut-off
relay CO, line signal L and the muliiple

;aUL, J-

The cord circuit C located at the main
exchange M is shown for use m extending
Comlectmng from the 1 civenit B and.
comprises an answering plug a c.tl
ing plug CP, the two p’mg‘ cp
being connected | by the heavil con-
duectors, the said (") wductors con- -
densors K and I’ interposed tl Ae-

sociated with the answering end of tie cord
cum it G is the answ( ing tip supervicory
relay AT and an answering slee'\:e super-
visory relay /10, th two relays controlling
the angwering supervisory lamp AT.  As-
sociated. with. the calling end of the m’-”]
u‘c'uit C is a calling tip supervisory r

CT and a calling sleove supervisory vel
C8, the two relays controlling the “eal]
supervisory lamp CL. A lstening kev 1.
i when setuated, con-
5 set O to th

i

A ringing key RX is 21150 show

EA VY

also shown nmh7
nects the operator’s cord con
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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 te the multiple jacks of other tele-
phone lines terminating at the switchbeard
in the same exchange, or for connection to
the trunk jacks T4, which are lccated at
the operator’s position, and which are ter-
minals of trunk circuits PC. The trunk
circuits PO extend to a private branch ex-
change switchboard PB, and the said jacks
TJ are connected to the sald trunk cor-
cuits PC, which termiinate at the private
branch exchange PB over the heavily
marked conductors 82 anc 42.

The private branch exchange trunk PC is
provided with a ring-up relay RU, which
relay operates when ringing current 1s 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
hoard that a call awaits her attention. A
listening key LI’ 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 DS
is also provided which is energized upon the
setuation of the listening key LI’ to bring
about the effacement of the line signal L
when the operator answers the call. A sleeve
relay 8L is also provided, which relay is
energized when the operator iaserts the
trunk plag TP into the local line jack 47
of the wanted station at the private branch
exchange. A ringing key RI is also pro-
vided which, when actuated, connects ring-
ing generator G’ to signal the called-for
station at the private branch exchange. A
supervisery 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 HL 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-of relay COR are provided and ave
brought into operation in connection with
the trunk circuit PC when the private
branch exchange operator Q7 is extending
a connection from the local private branch

xchange substation to an automatic main
xchange. A calling device CD is also pro-
vided which is used by the operator in ex-
tending a connection to a main automatic
exchange. A night jack MNJ is also provided
for the usual purposes. To the right of the

o : » 1,582,652

private branch exchange trunk PC I show a
local private branch ezchange substation F,
terminating thereat in the jack J7,a line
relay LR? and & line signal L.

In Tig. 2 we illustrate a modified form of
trunk eircuit 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
civcuit PO’ is provided with apparatus simi-
lar to that mentioned in connection with the
trunk circuit PC of Fig. 1. :

Having described in general the apparatus
which embedies cour invention, we will now
describe more in detail the operation of the
system as illustrated.

Assuming 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
relay LR of the subscriber’s associated line
civenit B, and the said relay LR, upon ener-
gization, closes its alternate contact, estab-
Lishing a circuit through the line lamp 1L,

which lamp L is now lighted. The operator

at the main exchange noting the lighted line
signal L inserts the answering plug AP of
one of her cord circuits € into the answering
jack J of the colling line A, and the inser-
tion of the said plug AP establishes a series
energizing circuit Tor the answering super-
visory relay AS of the cord C and the cut-off
relay 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 relny CO. The relay CO
upon energization opens the energizing cir-
cuit of the line relay LR, which relay LR
now restoves and effaces the line signal L.
The answering tip- supervisory relay AT is
also energized over the line to prevent the
premature lighting of the answering super-
vigory lamp AL. The operator of the cord
cirenit C now actuates her listening key LI
to connect her operator’s set O to the cord
conductors and inguires the wants of the
calling subscriber at the substation A.
Assuming that it is the subscriber IT
cated at the private branch exchang
that is desired, the operator now insert
calling plug CP into a trunk jack T
ing to the private branch exchange PB o
which the subscriber I is located.
sertion of the said plug CP inte the js
establishes an energizing cireuit for the ]
ing sleeve supervisory relay CS, and the cut-
off relay CO’, from battery through the

laat! ..
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(v

i

winding of the relay 8, normal contact of
the ringing key RI, sleeve contacts of the
connected plug CP and trunk jack T,

through the winding of the velay CO’ to
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ground. ‘The closing of s alternate contact &
e 1 . .

of the reloy C8 closes a éircuit for tha ﬂa”-
1”9“‘"’150“‘; lamp @ CL from battery
ing of the said lamo mu,
norm lCl)ut wet 81 of the

‘.‘1

ng ti T to ground,

mp il the:pri-

oranch- o » .answers the

at vl me t alli _:' ip super-
\‘L)O“ T 1e crg the super-

visory si t the main

exchang g key R

to connect + to the trunlk

C‘l”"ilt L surrent is thus extended

over the t‘a unk 00‘141‘%6:5, which clreuit may

be traced from the ungrov mel pole
gemz‘;;tu;
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plug ok
3

] 8 night i
F the dialing re y C’:}?,
36, thr ough  the
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; i CP to mwers and gro
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( of alm'}nt contact 43 of dle
o8 an energizing civeunit of the
LL from battery through the lamp
orounded alteinate contact 43 of
ihe operator noting the lighted
now actuates her Listenin o fey
losure of alternate cont
zey LI es abhsheg an
or the discony
Lg-uer 11‘):5;
elay J,M condu
44 of listenir

ormal contact i
de'W o ground at norn

of the

, c&muetu: 44

closed cezii?ﬂt 44
normal contact 48 of relay 49, conductor 50
to ground at normal contact 51 of v ging

the eeds no further
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h exchange actuat-
. which opens the
cireuit of 1 >LJ,7 D , “1‘(‘ WS it to vestore
to nermal. The relay DS upon energizing
un!ﬁwhfé the alternate contact 43 of the re-
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A fred
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k
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1 v, a”o“ ing it to restore to "H‘?C the
1 LI, The ve{av DS now closes a
1 ireuit for ;H from  battery
t PO W mmr _ i"s alt mwte con-
% ¢

ta

contact 80 of the rel

relay DS bridges: U\e ho]chn'> 0011 HC across
5 2

the trunk conductors frow
conduetor 35, thit uwn tne
holding eoil J“. mfhm‘ co
relay 49, conductor 57, altermate cor
of relay Do, conductor & 9 to the PO
When the holding coil HC is thu

e
vba s
ntact i

across the trunk conductors, the velay OT of
the cord circuit C at the main exchan nge oper-

ates to open its normal contact 31, thus open- 7

ing Lne Wcmt of ‘he R Hmsz sm,ezvi, nr-,?
Lt"ﬂl} {Ito thus effac d
nofily the operator.

th at the opomioA has angw

Assuming that it s the private h oex-
change stat 1011 F that is wanted eall-
Ing subscriber A ot the me , the
opera tor at the pl‘i‘. até branch e e in-
serts the trunk plugs TP int v 47,
and this insertion of the plug’ $.an
Oﬂel"’l/[.f g clrenit for :
traced from battery thr

the said relay ij_u, cond

LY "(
; .z),\,, co

sleeve of the

of the ]a < J’. The 161\1 )
tion closes its alternate contaé-‘ i3,
the }eds closing the trunk conductorsthrough
to the called substation. The closing of
dlternate contact 64 of the sleeve relay SL
multiples tl‘ ﬂ'rf)vnl from the sleeve of
thﬂ jack J7 to the re fay D5, this m Ulup

1
the relag ¥

rround connection to

t aced from | bat Le‘“v through the upper wix m—
g of the relay DS, oadnctcrs A” 4§ and
65, n“ernn{e contact (,t of relay
ductor §5, normal contact 67 of 1'e’
T ctoy 1 4-}~ oav i
aucte ul Lnoml the siw\u
LR
tor
r
(3 as
ced from
etoy £ 64
tay fact
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-The operator now

GIITEWOLS.

actuates the ringing
key RK’ to connect generator G’ to signal
the called-for station T, the rmging cireuib
being traced from the ungrounded pole of

uniil thc sl

the g‘enerator G’, tip contacts of the plug
TP and the jack J”,-through the condenser

and call bell of the called station ¥, the
ring contacts of the jack J” and plug TP,
through the alternate contact of the ringing
key RE’ to baftery and ground.

The opening of normal contact 51 of ¢
ringing key RX’ opens the locking cncmt
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 ju Qtdescmbed, the re-
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lay remains energized during the time that
the ringing key 1s actuated. The party at
the station F, in response to his call sig-
nal, removes his receiver from the switch-
hook, bringing about the encrgization of
the supervisory relay SR. The circuit for
relay SR extends over the called line IT.

The closing of alternate contact 70 of
the supervisory relay SR establishes an ener-
gizing cireuit 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 jack J7. The opening of normal con-
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 pex-
mits the continued energization of the said
relay DS. The opening of normal contact
56 of the relay 49 also vemoves the hold-
ing coil HC from across thé trunk conduc-
tors. The closing of alternate contact 67
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 67 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 velay 49 opens the energizing
cirenit -of lamp HI, which is now eifaced,
and notifies the operator at the private
branch exchange PB that the party at the
private branch substation F has answered.
The subseriber A at the main exchange and
the party at station I of the private branch
exchange are now in conversational eircuit.
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 I 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 SR inter-
rupts the ground connection from the sleeve
of the jack J7, and the relay DS thus re-
stores to normal. The relay- DS upon de-
energization opens its alternate countact 60,
which opens the energizing circuit of the
sleeve relay SL, which relay restores. The
opening of its alternate contacts 62 and 63
interrupts the trunk conductors. The clos-
ing of its normnal contacts 76 aund 77 places
the local private branch exchange battery
upon the trunk conductors, extending to the
substation.

The closing of normal contact 70 of the

1,532,652

sleeve relay SR now closes an energizing
civeuit for the disconnect signal DSL,
traced from battery through the filament of
the said disconnect signal DSIi, alternate
contact 78 of the wrelay 49, conductor 79,
normal contact 70 of the relay SR, conduc-
tor 61, through the sleeve of the trunk plug
TP to ground at the sleeve of the jack J'.
The disconnect signal lighting notifies the
private branch exchange operator that the
subseriber has replaced his receiver upon
the switchhook. ‘

The relay 49 remaining energized to
ground at the sleeve of the jack J” through
its locking contact 67, prevents the holding
coill HC from being bridged across the
trunk conductors, and the calling tip super-
visory relay CT of the cord circuit C is
thus de-energized and upon restoration its
normal contact 81 is again closed to light
the calling supervisory lamp Ci, 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 rveplacing his receiver, opens the civeuit
through the answering tip supervisory re-
lay AT, which relay upon restoration closes
a civeuit through the answering supervisory
lamp AL, which lamp AL is lighted to
notify the operator that the subscriber at
substation A has replaced his receiver. 'The
operator at the main exchange noting the
two lighted signals AL and CL now with-
dvaws the answering plug AP and calling
plug CP from the respective jacks J and
"7J to cpen the circuits of relays AS and
08 of the cord circuit O, which relays AS
and CS vpon de-energization efface the su-
pervisory signals AL and CL. Relays CO
and CC’ 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
DSL, withdraws the trunk plug TP from
the jack J”, which opens the locking civeunit
of the relay 49. The relay 49 upon de-en-
ergization vestores and opens its alternate
contact 78 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 subscribers have
replaced their respective receivers upon their
respective switchhooks and that the party
at the private branch exchange substation
1" again removes his receiver befere the
trunk plug TP has been removed from the
jack 47, this vemoval of the receiver brings
about the energization of supervisory relay
SR, traced from battery through normal
contact 77 of sleeve relay SI. through the
winding of said relay SK, ring contacts of
the connected plug TP and jack J” through
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the closed contacts of the substation switch-
hook, baciz through the tip contacts of the
connected plug TP vald jack J7 to ground at
normeal contact 76 of relay & L The rela

SE upon enevgization c‘aoses its alternate
contact 70, energlzIing  Cir-

wbbqhmo an

cuit for the relay DS :mefl from batt
through the upper wing ling of velay 49, con-
ductor the lower *\vmdmg of

71 thmuQ‘L th
jelay DS, conductor 72, alternate contact 70
of relay SR, conductor 61, through the
sleeve of the plug TP to ground at the sleeve
of the jack J’. The relay DS upon ener-
gization closes its alternate contact 60; es-
tablishing an energizing circuit for the sleéve
velay 81L, traced Jio n battery through the
winding of relay &L, conductor 53, alternate
contact 60 of 1"‘3"3 DB, conductor 61 sieeve
contact of the plug TP to ground at the
sleeve of the jack J7. The relay SLi-upon
erermmtxon closes its alternate contacts-62
and 83 and thus extends the station F at the

private branch exchange PB {o main ex-
change, the main exchanpe battery thus
holding the relay 8K energized.  The line

relay LR’ 2ot the main exchange will now op-
crate, providing the })Iuv OP has been with-
(ua‘r‘u froin the juck; over a circuit traced
110111 batter V through the winding of relay
LR, novmal contact 80 of rday QC’ con-
ductor 32, normal coniaCm 33 and 24, alter-
nate contact 62 of 'clav SL., tip contacts of
the plug TP and jack «/, through the closed
conta ct° of. mc substétion F, ring contacts
; ack J§7 and plug TP, th“"imh the
of relay SR, alternate comact 63
Oﬁu, normal co*nacts 40 and 41, con-
or. 42, to "roun
of 1‘6’1&)7 CO. The line relay LR’ upon ener-
gization closes i us alternate contact
the tz’unk signal T'3, which notifies the op-
or at the main e xchange that a private
neh 3\'(‘33'1?10@ station -is calling. The
relay SR upon enevgization also opens the
mlr'un of the disconnect signal DSL, which
also gives the private branch exchange op-
erator an indication that the part‘* at the
station ¥ IN% called.
300 of kej LK Whm the operator, for any
reason, actuates the key L,ﬁ " while the plug
TP ig in jack 47, afw*' hie ‘subscribers have
replaced their receivers, operates to shunt
out relay 49, thereby de-energizing the same.
‘ss"Uming‘ that the subscribers have re-
their recelvers and the

4
JR2Aue)

Placed operator at
the main exchange desu es i o ;\;t nd‘anothe

ken r'm'c“, the main oxcpa‘noe oner
p)he% ringing current fo the trunk
it and op erates the relay BU as before
causing the hmn LL to glow,
ng the private branch exchange
‘ it another call is being extended
branch e::chanvﬂ The operator again
operates her qumpo key and complehes the

‘the same as

at normal contact 81-

to light-

‘The closing of contact -

't"(*t 51 of the ringing-1

«}eqm‘*orl number of i imj

B

COHQthD ‘The ringing current applied
to the trunk circuit by ‘the main exc hunge
operator did not reach the substation F even
theugh th TP was in the jack J7, for
the reason ihat U trunk cireult was open
at contacts 62 and 63 of relay SL.

The branch exchange operator may ex-
end a connection to the main ex cchange by
*;3 erating her listening key, even though the

mk plug TP ig not in a jat 1’

A.ssaming now that a call is extended
from ‘an: automatic e\change to the privite
branch exchange PB, the ringing current
which is applied from the automa*ic €x-
change operates the ring-up relay EU of the
Lr‘mc‘l exchange trunk PO, which wasseized
by the connector of the automatic exchange,
and the ope“‘ztlod of the trunlk circuit PC is
that" described in- connection
with a manual connection, as just described.

When the trunk circuit is usud in connec-
um with a main automatic exchange, it may

Hnmafw at the m'un automatic éxchange

a line switch of the usual type and in the
banks of rotary connectors or straight line
connectors such_as is described and illus-

trated in the Umted States Patent No.
LAQ/-L%MA., igsued  August 15, 1916, to Harry
H. Ide. In this case the conduc ors 32 and
492 leading to the main exchange will not be
included in the apparatus, the trunk cireuit
being connected directly to the conductors
eadmr to t‘»_ e antﬂmatm ‘exchange, - and,
operation of the trunk cirenit

T8
at
L
A1

e plug
i

therefore, the
at ihe bra'v‘h e\:ch‘m'ge will not affect the
apparatus al the manual main etchange.
The operation of the trunk PC when a
private 1“&111011 station calls a main ex-
change subser 1ber of an automatic exchange,
is as follows: Aseuming now that the opera-
tor at the private branch exchange PC
wiches to extend a connection to a sub-
scriber st an automatic éxchange, she ac-
tuates her listening kéy LIL/, which: closes
circuit for the disconnect relay DS,
from battery through the upper v*uﬁcuzm
£ the relay DS, conductois 45 and 46, al-
tomate contact 4i of the listening key LXK
conductor 47, ‘normal contact 48 of relay
49, conductor 50 to oz'ound at normal con-
ey RK’. The clos-
ing of ahernate conta + 38, upon the ener-
gization of DS, bridges the holding ceil HC
across the trunk conductors, as previously
described, thus operating a switch to con-
nect the ‘trunk to cither a gelcetor. mwiteh
or a -connector switch, depending upen the
size of the exchange. The opera now
operates her cul]mo device UD to send the
ulses to operate the
main automatic ex change equipment to se-
lect the coniacts of the main éxchange auto-
matic subscriber’s substation. Upon the
firet movement of the dial off normal, its
shunt spring contacts 90 and 91 are closed
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and remain clozed 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 aliernate contact 95 of the listening key

K. The relay 92 upon energization clozes
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 lis-
tening key L4 to the trunk 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, conductor 104, alternate contact
105 of the listening key 1A, conductor 106,
alternate contact 108 of relay 92, conductors
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
cnergization closes its alternate contacts 108
and 109 and disconnects the trunk appa-
ratus and now extends the dial contacts 110
and 111 over conductors and. 113,
through alternate contacts 108 and 109
to the trunk conductors. = The impulses
from the calling device are now transmittec
over the trunk conductors, and after the
first ret of Impulses the dial restores to
normal, and upon said restoration the shunt
contacts 90 and 91 are opened, and this re-
moves the ground connection exstending
from alternats contzct 95 of listening key
LI 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, dus to its slow-to-release con-
struction, and the said relav 92 is momen-
tarily held energized and the condencer 98
bridged across the trunk conductors through

112

-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-
tor’s cet. At the beginning of cach 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
99 de-energize for purposes as just describec.
After the lact set of impulses, relays COR
and 92 de-energize due to the opening of
shunt springs 90 and 91, and the opera-
tor’s zet O’ 18 now connected to the trunk
conductors through nermal contacts 96 and
97 of relav 92 and alternate contacts 101
and 102 of the listening key LE’. The re-
lay DS is held energized due to the closing
of contact 44 of the listening key LXK and
locked up through its alternate contact 52
as already described. The holding coil HO
is bridged agross- the trunk conductors
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upon the closure of alternate contact 38
of relay 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 con-
verge with the called subscriber at the main
exchange, and to connect the said subscriber
with the station ¥, she inserts the trunlk
plug TP into the jack J of the station I
and the operation of the apparatus of the
trunk civenit PC is the same as previoucly
described. When the party at the station ¥
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
T veplaces his receiver the opening of the
switchhock contacts opens the circuit of the
apparatus at the automatic exchange, bring-
ing about the restoration of the said appa-
ratus, as is well understood, if such appa-
ratus is of the type that is restored by the
calling subseriber. The trunk civcuit is
cleared as hefore mentioned so that it may
be used 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, SL
and 49 will be operated, but during the dial-
ing operaticn relay COR is energized and
relay SR restores, having its battery circuit
opened at contacts 34 and 40 of relay COR,
Lut 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-
denser 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
Lreak wave of the battery through the snb-
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.

Assuming that the private exchange sub-
station T is provided with a calling device
X, when the trunk circuit is connected to the
jack J7 relays SR, SL, DS and 49 are op-

erated to extend the subscriber’s line
through to the main exchange. The sub-

scriber T operating his calling device X
opens and closes the trunk cirenit, thereby
operating the automatic switches at the
main exchange.
the impulses and open the circuit of relay
DS, but this relay is sufficiently slow-act-
ing to remain energized during the impuls-
ing.  When the subscriber I replaces his re-
ceiver, he releases the automatic eguipment
and clears out the trunk circuit PC..
Referring now to Fig. 2, we illustrate a
medified form of our invention whereby

The relay SR may follow
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when the subscribér at the substation T/ of through normal contact 166 of relay 161,
the private branch exchange veplaces his donductor 158, through the lower W-‘ld‘nff
receiver, the energizing of a relay brings of the re DS’ to ba Liﬂry This g*‘o‘:'"d

about inst an ataneons disconnection. VWhen. thromgi he Tower winding of the 1‘01'137 D&’
the subsceriber of th private branch ex- holds the “:‘ld ’e;m DY’ enes -gized when the 70

change Quh ation ¥’ recalls before the plug: ringing key is actuated. An e“er’ O‘iz—
TP s w hd‘:ﬂwn from the local jack'J? he ing cirenit for t‘-)e holding signal HL is

iz immediately enabled to signal ‘the oper- J,Jo closed, the civcuit hms"tmced irom

7

gl the holding signal HL

ator. It i1s understood that +he tx unk PO battery thro

fer tes at the main exchange in equip-- e OWdULuO‘; 1"@3 normal contact 6, of the 75
ment similar to that shown in Fig. 1, in- ve! fay 181, cond luctor 165, the sleeve of the
which the trunk’ PO terminates. Assam-- {runk ].I‘M TP, to ground at the sleeve of
ing now that the call ‘is extended to the. itho 1,fWL J%, the said lamp L/ remaining
od until the subscriber at the local

private branch exchange PB’, the ringing
+
L

*current from the main e:;ch‘moe extends over ion I answers, The ringing key RIE* 80
ow actuated to send vinglng current to

s

alied local station I, ringing current
- traced from the wnground led po]ﬂ ot

vt (32
nerator

the trunk conductors, thFOUOH normal con-
tuct 180 of th L} (“O , Conductor 151,
thyoueh: t]\ o 1 7 1 v PD,
through th umma O[ said relay RU’,
wormal contact 152 of r DS’ Tuctor
noring! contact 152 of relay conductor
183, normal centact 154 of rela ay COR/,

32, alternate - contact of the

Y%, tip contacts of the con- &3

from there back to the main exchange. Re-  nect c TP’ and jack J2 through the
Ly;f U’ upon energization closes its altes- call bell of the s a“statvor
nate contact 155, which closes an energizing ntacts of the jack J2 and plug
‘:’:t ‘f()r the line lamp TIL of the Drn‘aie P ery -and 01'0&*1( ths ,.ough the
b- anch exchange trunk PO irom ground alternate contact of the ringing key RIZ 90
through' alternate contact 155 of el ay RU’, The ringing key RE? upon actuation has
conductor 156, through the lamp LI to its nermal contact 163 opened, onen‘no the
hattery. _ 111t rgizing “u’cmh oi’ l’G}‘W 5 ex-
The operator at'the private branch ex- 110 nding of the
hange ciren 11 PO’ noting the lighted line , B ﬂ e 010 zrd from the sleeve 07

ed throngh the
‘d 10]3_*; JL/, the
zed when the ring-

--Aam.l LI/, now actuates her liste upﬁ leey
to conn ct Lu‘ operator’s et O to the
- conductors.  The closing of alternfate'
contact 157 of the Listenir ng key-1LIK* closes
an energizing circuit for the relay Db/,
("r’w\f1 from battery through the lower wind

zﬂ“tm

i oy

L radl =
1113 call 100

e 8w 1t('

ing of the rcny D“’ conductor 158, alter- 1hoolk
nate contact 157 of Vno hstenmg key LR ;' d"e super-
cvnf-udor 1” normal ceontact 160" of the 1t for ener
r 161, condictor ‘152 to gi«ound at nor- be*ﬂw fed 105
: cr*—w-La"t 1w~ of the rinsing key fx-;.
'Ehe closure of alternate confact 152 of the
relay. DR bridges the hol hn(r coil HCY y
aeross the ‘vrnk conductors for | purposes as. i’n' Fm ‘e% ,
previeusly deseribed in connection with Fig. 110
i. ing of alternate contact 164 of
the relay DS’ C’oceﬁ the locking civeuit for
the relay DE’, traced from battem ﬂ“"o',:l,«:rh
the upper win 1111‘\ of the said relay DS, Don

alternate contact 164, normal contact 160 of 3““1“ ‘6\“ 115
the relay 161, coquucbm‘ 162 to ground z:t v the said
normal contact 163 of the ringing key RIT the
The velay DS upon enﬂ}‘oyatmn Luﬂntchw nding 2 con-
the contuct 15 35, 'xhxoi‘ ig in- its alternate tact 146, conductor m“ he plug
position, allowing the said contact to re- TP’ to ground at the's jack J%. 120
store and cfface LhD line signal LL/.© The The closing ¢ 0 70 of ‘hfe
losey -’:] e ‘.’

<

of thé private. branch  ex cehange relay SR’ also
UB’, having been informed that 1t is the the relay DS’ trac
party at the substation I that is wanted, the upper winding oz" the cm 1‘812‘.9 con-
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now inserts the ’U‘hrﬂ’ plug TP’ into the ducter 171, alterns 70 of relay 12
jack (T- of the local line. Upon the insm‘ SR, conductors 172 and 185, the sleeve of
tion of the trunk plug TP’ into the }ack J2, the trunk plug TP ot at the sleeve
permanent gr ﬂd upon the sleeve of the of the jack 42 The orening of normal con-
jack J% now extends through the sleeve of tact 168 of the relay 161 brinas about the
the trank plug TP’ over conductor 165, effacement of the holding signal HL/, which: 150
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notifies the operator at the private branch
exchange PB’ that the local subscriber at
B has answered. Dmmn conversation re-
hys 161, DS’ and SR’ are in an energized
comhulo*l

After having finished con*'ﬂlsauion, the
subscriber at the station 17 replaces his re-
ceiver, opening the circuit of the super-
visory relay SR at the gwitchhook Co“mf'ts
and tne closmn of normal contact 170 of : the

remv SR’ establishes an en 01/1n<> cirenit
for- the disconnect signal DSL/ from battery
through the lamo DSLY, couuucto‘ 175,

alternate contact: 17 161, conductor

6 of relay

177, m-mfﬂ o (,f 170 of ml"y SR, con-
ductors 1 1 ‘) the sleeve of the plug TP’
to groun d e sleeve of the jack J2.. The
closm0 of 101111&1 contact 170 of relay SR’

also establishes an
(mconveﬂt relay DR, UMCOd from bdt‘LCLV
through u}"‘ wmd]no of the said relay DR,
conductor 175. alternate contact 176 of the

relay 161, conductor 177, normal contact 170,

conductors 172 and 165, the sleeve of the
trunk plug TP’ to ground at the sleeve of
the jack J2

rf‘he velay DR upop mﬂlm zing opens its
normal contacts 180, 181, opening the con-
tinnity of the trunk conductors, and should
llle subscriber at the pm*'“to branch ex-
change T recall, the removal of his receiver
from the SWLtCLJOOk brings about the ener-
gization of the supervisory recall relay S,
traced from battery through the Tower
winding of the said relay SE, alternate con-
tact 181 of relay DR, the 1ing contacts of
the connected plug TP’ and mck J2, through
the- closed contchs of the switchhook at
the station I, hack thD‘J{IH the tip con-
t%c*s of the connected plug TP and jack
throngh alfernate contact 180 of relay
DR, to Qlound through the upper wind-
ing of the said relay SW. The 1'eh1y SE
upon energization closes its alternate con-
tact 182, which again lights the line
lamp LI/ f to ground ‘at alternate contact 182
of velay 5H, nmliﬁ;mo -the operator; at the
private branch exchange trunk PC’ that the
substation B’ is recﬂan The operator
now actustes her h@tﬂnmrr key LXE?® to con-
nect her operator’s set 0% to the trunk con-

ductors, and to extend the connection to the.

main ex chanﬂe she now withdraws the trunk
plug. TP’ from the jack J? which with-
drawal opens | the locking cireuit 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-
ing circuit for relay DY over a path as pre-
viously v described. Relay 161 upon de-ener-
wua‘uon also opens uhe energizing cireuit of
the re ay DR at its alternate contact 176
The relay DR upon de-energization opens its
alternate contacts 180 and ]ol, allowing the
saxcl supervisory recall relay SE to restorev

energizing circuit for the =

and the opening of its alternate contact 182
effaces tLe line signal LL/. The operator
now agaln inserts “the trunk plug TP’ into
Lhe uck J#, bringing about tl‘e melmﬂtlon
of the SULGI visoTy relay SR’ and the relay
161, as previously described. The closing of
normal comact% 180 and 181 of the rvelay DR
now closes the continnity of the trunk con-
ductors and extends the S‘hd private branch

exchange substation ¥’ to tll" main ex
change, anc
from thl% point on is readily apparent from
the previous description.

Should the operator wish to extend a con-

nection-to o main automatic exchange, she-

“c nates her listening key LEZ, and the
closure of alternate vo,uact 185 of the ring-
ing key LI? extends ground to contacts 186
and 187 of the shunt springs of the calling
dﬂ ice CD’. The shunt springs 186 and 18(
re closed, extending:the QLOHﬂd ,LI'O‘T]. alter
nate contact 185 to the listening key th
i‘momrl‘ the now closed contacts 186 and
187, 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 mhv COR’ now connects

ﬂl alling device impulse springs over

ductors 191 and 192, thro1’0h alternate con-
t‘ch 189 and 1(‘0, luectly *o the.trunk con-
ducmls leading to the main automatic ex
change. A fum the called-for party at thn
main mwma‘w“ exchange has been selected
and answers, the ope‘:stlon 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 PO/, of course,
that the subscriber T can dial his own con-
nection. - Connections can alse be extended
to the branch exchange Whl]" the plug is in
a ]’Lck, without ringing the connected sub-
seriber. . In general, the circuit is capable
of use in est‘!bhsmno the s
as more fully ex plamed in cennection with
trunk circuit PC of Fig. 1.

Referring to Fig. 3, 3, 300 1epw°eﬂ$ﬁ an au-

con-

is arranged so

tomatic subs tqh(‘n, 201 an automatic switch;

302 an au Lomatlc connector switch, 304 the
bank terminals of the connector switeh, and
203 cither an automatic line switch or an
antomatic select sv‘i‘mh PCx 1s the trunk
civeuit and I the private branch exchange
substation. -Of course, any number of selec-
tors may be selled in the syster 1 accord-
ing to the size of the automatic exchange.
In working out our Invention we have
employed preferred circuit arrangements all
of which fend to male an effi cient operating
system, but it is to be understeod that va-
rious chanoes and modifications may readily
be made Wlthout departing from the spirit
and scope of our invention. 'Fherefore, we
do not desive te be limited to the exact
arrangement shown and described, but aim

N
UL

the opelauloA ot the cir "vm'

same connections -

70

-3

W

80

90

25

100

103

110

116

120

130

o9



10

20

Lo
G

30

D¥e

G

.

<
T

60

1,532,652

to cover all such changes and modifications
as cowie within the spu'lt and stope of the
appended claim,

What we claim as new and de%nﬂ to :se-
cure by United States Letters Patent, is:

1. A telephone system mcludmg 8 calli ng
and .a called subscriber’s line, a link cireuit
and a t«‘unl’ circuit provided with a man-
ually operable terminal for conmecting said
lines in conversational cireu xt, a discormect
signal and a calling signal for said trunk
cucmt and a 1eluy for said trunk -circunit
controlled by one of said subscribers for au-
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 connectlon before the meanual
terminal of said trunk circuit is disconnected
from the said subscriber’s line.

2. A telephone system including a link
circuit and .o trunk civcwit provided wwith
a manual terminal for interconnecting sub-
scribers’ lines, and subscriber-controlled elec:
tromagnetic means for said trunk cireuit for
severing the talking: :conductors of the same
when a subscriber signais for disconnection,
and means for said trunk circuit for de-
noting a recall by the called subscriber.

3. A telephone system including & link
circuit and a trunk circuit provided with a
ma nval terminal for interconmecting sub-
seribers’ lines, subscriber-controlled eloctro-
magnetic mea ns for said trunk cireuit for
severing the talking conductors-of the same
when a subscriber signals for disconnection,

means for said trunk circuit controlled by
S‘ud electromagnetic means to permit a sec-
ond call to be “estended from said link cir-
cuit to said trunk eircuit prior to the time
that the manual terminal of the trunk rcir-
cuit is disconnected from ‘the connected-with
subsvri‘)er’s line.

A telephone system including a link
cubult and a connecting - circuit prov1deJ
with a manual terminal for interconnecting
subscribers’ lines, subscriber-controlled elec-
tromagnetic means for said connecting cii-
cuit for severing the talking conductors of
the same when o subscriber < signals for dis-
connection, so that the subsr*rlbeL who s
connected to the manual connecting circuit
may use the connecting circuit to e\tend a
C“H to said connectmb circuit prior to the
time that the manual terminal of the con-
necting cireuit is disconnected from said sub-
scriber’s Lpe, and means for sald connect:
ing cireuit for denoumg a-call by the called
subscrlbw,

5. A telephone system Aneluding  sub-
seribers’ lines, a link circuit and a manually
contrellable trunk circuit for interconnect-
ing said subscribers’ lines, a signal for said
trank civeuit at the board having said link
cireuit, subscriber automatically controllable
means including o disconnect relay in said

cof the trunk

2

linl; circuit: operable when the called sub-

criber signals for disconnection for-opera-
twely cusmssouatnw the called link circuit
from the subscriber’s line, and meazns op-
erable when the said called subscriber in-
*'tl wes a call to opeldte said signal at the

card having the said link cireuit to denote -

a cal?
6. A tely ione systen ‘nuU(an sub-
seribers’ hne v Jink cucLut and. a 1’1’1"‘11;

cireuit p?‘ Vi 1 \\'1th a manual terminal for

interconnecting said lines, a signal for said
trunk cir wlt opexable when the link circuit
1s connected to the trunk civeuit to signal
the operator at the trunk board, a second
<101ml 101 satd trunk circunit oneldble when
it is connected to a called -one of said sub-
scribers’ hnes, a disconnect signal, auto-

natic means for severing the strands of
the truni circuit, and subscmber controlled
means for operating said automatie means
:lhd said disconnect signal.

. A ’relepuone System including an “A”
ope ator’s board and a “B” operatoris board,
subseribers’ Imes, a link cirenit at the “A”%
operator’s board and a trunk citeuit at the
“B* operator’s board for effecting connec-
tion between said lines, automatic chsoonnew
means 111 said trunk’ cncult for freeing the
same when the called subscriber 1eplaceq his
receiver, and . subscriber - controlled means
operable to actuate a signal at the “A” op-
erator’s board when the called subscriber
initiates a call prior to the disconnection of
the trunk circuit fromhe called subscriber’s
line.

8. A telemlone system mcludlno an “A%
operator’s board and a “B? operator S bo‘n d,
subscribers’ 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 civeuit for frecin o
the same when the callea subscriber 1 eblac
his receiver, 4 signal for said trunk cirenit
opemble by the operator at the “A” op-
erator’s board to notify the- “B” operator
that 2 second connectzon is desired prior.-to
the disconnection of the miunial ferminal
cucmt from the called sub-
scriber’s line, and a 'signal for said trunk
cireuit at the “A’ pentors board for de-
noting a call by the subseriber at the “n
operator s board.

9. A telcphoae syctem mdudmo a calling
subscriber’s line and a called subscribers
line, an -“A” oper‘ztors board, a “B” op-
erator’s board a link cireuit for the “ f\f’
operator’s board and a trunk cireuit for
ahe “B” operater’s board for. interconnect-
ing said_ subseribers’ lines, means wherehy
the called subscriber may signal the onel tor
at the “A” operator’s board (utef discon-
rection hus been signaled for by the ealled
subscriber, or the “A” operator may actuate
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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 civcuit 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 cireuit 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 trunlk
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 subscribers
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
subseriber’s line to the trunk circuit when
the subseriber signals for a recall.

12. A telephone system including a calling
subseriber’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-
seriber’s lines and the conductors of said
trank circuit, subscriber controlled means

for causing said relay to disconnect the-

called subseriber’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.

18, A telephone system including a main
exchange, a private branch exchange, a Iink
cireuit and a connecting circuit for extend-
ing a connection from a subscriber at the
main exchange to a subscriber at the branch
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.

i4. A telephone system including a main
exchange, 2 private branch exchange, a link
civeuit 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
controlied 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 conmect 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 Illinols, this 16th day
of September, 1920. ‘

HIRAM D. CURRIER.
WILLIAM G. SHULL.
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