Dec. 26, 1922. - 1,440,110.
» ~ C. SPARKS,
TRUNK GIRCUITS,
FILED APR. 4, 1918, 2 SHEETS—SHEET 1.

rig
S
AL,
1 5
'8
Z"‘L._
v
a7

o
o
[1
pi
\J
%
_J
.4
.
it §

6/'§>_
¢y
pe
0| ] .
SK?
/3 FH

kil
2
L8
50
E ,
j\
21 _J

v

L2

A=
1 1 55 ~
L7559%
v RE
o 9] %
0
< h )
h 1
o ————?
:'E—-*

foH x UYL
=
/2
N WS
. \ E d )

- InuETiior
Lharies Sparks.
o 3 .

HOGrnen.




" Dec. 26, 1922.

1,440,110.
C. SPARKS. 5

-TRUNK CIRCUITS,
FILED APR. 4, 1918,

2 SKEETS—SHEET 2.

llé' ')’76' .

9°

85

Vg laied
Lharles Sparks.

HAlioroey



RARDUS:

.

10

20 ¢

25

40

45

Pat_ented Dec. 26, 1922.

UNITEB S FATES

BES"i’:AVA:!LABLE COPY

1,440,11?3%
PATENT OFFICE.
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TRUNK CIE CUIT.:.

Tb a?l'w}wmzt‘mdéfébiw’éﬁr “ ‘t*'-
~Bi-it khotwn that T, Crtkkrks’ Srawss, @
StiZedt 9 the United States, of Americd, Te-
qidxhg at’ Chmavo? in the coiitity of Coolk antd
Stite of tllmois have Invéhted certain new
éﬂﬁ axdful Tmp fdvbhied Fin/THank’ Cireuits,

o’f which the' idllowx s a. cificition. .
M Thivention velités €6 telepticie Systenis

* atid "has to do ‘tiére " particularly With the
systéms - employmg two-way trunk cu‘cm"'s
‘br uss hetween fvo exchitivges, asBetwéed &
thain - éxéhidnge dnd 'a

1m&10ved system of the above type.

fadtire of my inyention 15 the fédns.

éniployed, to. provide, double: suy; sdivision s6

P
thiit theti the private brdnth exéhande op-

erator oF the mam excdqnge opemtor fe-

- moVes " the ' gub “from_a ‘trholk jack of the
‘Extending betwesly the tivo éx-

trimnk ¢iteill
changes, the §tijk viso’ry lamp of the cord
ﬂrcmt ‘eontietfed 7td - tHY o‘ther i of the

il etreuit will ‘he Tighte

* ‘Ariother féafute of in’v
provision of inéans whéleby ~thé niain ex
changé’ operator “cin . Ting ‘ovét! the pmmt
Lrafich exchange” truink ciroiit At Bhy ting
aitd light fhe sapervisory lamp of the pLi-
viite Brancl exchatige’ cord cireuit and also
relight the trunk ]mo L.hp qt tlv‘e private
Dratich exchangs,

Still anﬁther featuré .of my invention is
the provision of meats whetebv wheii the
rinin .éxchange operator re-rings or rings

5 over a trunk éxtending to the pr ivaté branch

exchange on which the private branch ex-

change operator has left a cord circuit plog.

in a jack, the ringing current is disconnectad
from the private branch ekchange cord cir-
cuit, thus preventing the prxvate br’mch ex.
(hfmce operator’ from bemO' rung in the ear
and alse prevents thie ringing of the private
braneh exchange subscribei’s bell connected
to the private branch exchange cord eir-
cuit. '
A still further feature is the provision of
means for preventing the lighting of the Hne
famp associated with a trunk leading to the
private branch exchange when the main ex-
vhange operator removes the calling plug of
4 eord oncmt from the outgoing jack of the
«aid trunk eirciit before the private hranch
exchange cperator has taken down the enn
nection at the private branch exchange.

.

SN

Apphcatxon :ﬁ‘[ed Apnl 4, 1918

"{ﬁ‘i{'até Bi'zmch ek
- éhaige, #nd ha¥ for its objecta fovel 'md;

ﬁ'\’entmn IS fho’

‘sérfal No. 226,650.

Other ou]e(.ts of iy mvenmon will be
more particularly pomted out in the follavw-
ing specxﬁcatlon ‘dnd i the appenupd
clnms.

ing’ how more in deuul to my ifi-
\'entlon ‘as rllhstrated I show -in Fig. 1.a
éireuit Arrdnggiment i wliich the trunk cir-
cuit of my mventmn is adapted to éstablish
a connéefion betiveen a ‘calling subscriber of
a mdin ex¢hiange and.a piivate braiich ex-
change su’bScrlber. In Fig. 2, 1 show a
modification of the trurk c1rcu1t of my in-
véiition, the ssid trufik’ béing prov1éled with
a repeatlhg cail.

For & more complete undelstandmg of
my invention, réference may beé had to the

‘.ccompanymff drawmgs in ‘Wh ch onily suf-.

ficlent appdratus is showin for cohnecting a
calling subscriber at the main exchalige *‘wih
a called subscriber &t private branch éx-
change. A connectich is corirp] eted thiciigh
the medlum of the subsciiber’s line cq'u’u-'
ment L miain evchange cord ciretit C, tivink

civeuit D, private branch ex xchange cord ¢ii

cuit B, and’ the. line eqm]\ment T of the

* dglled sul '*"rmel. -

‘{efenmﬂ now . move in detuil to thc Ap-
paritis as Hlustrated in Fig. 1, T showv a
culling substatien A of sny Sl Wiown or

switable type of comwon hattery substdtion
which terminates in a Lm(- cn(mt L. coi-
prising the usnal line relay LR. line lamp
3, ent-off relc,v CO, and the multiple ] dw
I, The cord ecivcuit ( may be of any su
able or well known type, ¢ and as shown
13i'?seq an answering plug AP and a cul
pluz CP connected by the heav ily markec
cenductors snd hdving the condensers K and
I interposed. A ssociated with the angwer-
ing .p tug AP is the answering ip super-
vigory 1'e1av AT and an answering Ql(n Ve
supertvisory relay AS. The two _SUpervist;
relavs AT and &S control the cirenit of
answering  supervisory lamp Al .\’ st
cinted with the calling plig CP is the ¢
ing tip supervisory 1@1.\" CT and the
ing sleeve supervisory relays C S
refavs OT and CS control the ci

Hing sapervisory lamp_ (L
shown an operator’s se»t adapted fo e

nected to the cord conductors throm
medinn of the operator’s listening kes
tt R ing kev is shown whicl

Lt R a v
artnated. eonnects the ringing generain
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to the conductors of plug CP. The link
circuit C is adapted to complete connections
between local substations .or for extending
a call from a local substation over the trunlk

R

circuit D to a subscriber at a private branch-

exchange, or for completing a call initiated
by a private branch exchange subscriber: to
a subscriber terminating at the main ex-
change. IR
The trunk circuit D terminates in a trunk
jack TJ at the operators’ position in ‘the
main exchange, and in a jack J’ at the op-

" erator’s bbard "4t .the. private branch ex-

15

change. “Associated with the trunk jack TJ
is"a line"relay LR’, line signal S/, and a
cut-off relay. CO’. -The line relay LR’ and

. the, litie §ignal S’ are used when connections
~ are extended from the private branch ex-

20

chahgé'to the main exchange. Associated
with the’ opposite‘end of the trunk circuit D
is a link control relay LC and an.altemating
current relay AC.  The relays LC and AC

" have their armatures mechanically related

30

to each’ other and ¢o-operate with each other.
The said relay AC is provided with a lock-

ing latch which upon the energization of
 said ‘relay" AC'1 its 't
~operated ‘position.

ocks its drmature 12 in its
n: ‘The relay LC is provid-
ed with a connécting link, which link upon
the energization of the relay LC engages the

latch ‘associated with the relay AC to re-

. store the armature 12 of AC fo its normal

35
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60

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

The private branch exchange operator’s
link eircuit E comprises an answering plug
AP’ and a calling plug CP’, connected
through the medium of the heavily marked
conductors. An answering supervisory re-
lay SR’ is associated with the answering
plug AP’, the said relay controlling the an-
swering supervisory lamp AL/ calling
supervisory relay SR? is associated with the
calling plug CP’, the said relay controlling
the calling supervisory lamp CL/. A listen-
ing key LK’ is also provided and connects
the pfivate branch exchange operator’s set
O’ to the cord conductors. A ringing key
RK’is provided which, when actuated, con-
nects the ringing generator G’ to signal the
called for private branch exchange sub-
scriber. . The private branch -exchange sub-
station is s'milar to that of the main sub-
scriber’s substation A and terminates in a
line circuit L’ comprising a line relay LR?2,
line signal 5%, and its associated jack g2

The cireuit as illustrated in Fig. 2 shows

1,440,110
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a calling subscriber’s substation A’ terminat-
ing in a line circuit L? comprising the usual
cut-off relay CO?, line relay LR3, line signal
S?, and mulfiple jacks J5. The main ex-
change operator’s cord circuit C’ comprises
the usual answering plug AP? and thé call-
ing plug CP?. connected by the heavily
marked conductors. The answering end of

“'the cord circuit is provided with a local

sleeve relay LS and an answering supervis-
SR. ' The answering supervisory
signal AL? at the answering end of the
cord circuit is controlled by the two relays
LS and ASR. The calling end of the cord
circuit is, provided with a local sleeve relay

70

80

LS’ ‘and a calling supervisory relay CAL.

A calling supervisory lamp CL2 is provided
and is controlled by the two relays CAL and
LS’. A listening key LK? is also associated
with the cord circuit C’, and when actuated

connects the operator’s set O2 to the cord |

conductors. A ringing key RK?Z . is also

shown, which, when actuated, connects the

riil)gmg:generator G2 -to the calling’ plug
2 . . o

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

90

the trunk signal S* are associated with the

trunk jack TJ’. The opposite end of the
trunk circuit D" is provided with apparatus
similar to that just described in’connection
with Fig. 1. The trunk circuit D’ as illus-
trated in Fig. 2 is provided with a repeating
coil RC. Private branch exchange operat-
or’s circuit E’, private branch exchange sub-
station B’, and line circuit I® are provided
with apparatus similar to that described in
connection with Fig, 1.

Having described in general the appara-
tus employed in the embodiment of my in-
ventlon as herein illustrated, a connection
from a calling to a called subscriber will now
be described in detail. Referring to Fig. 1,
assuming that the subscriber at the substa-
tion A desires to initiate a call, upon re-
moving his receiver from the switchhook, a
circuit is closed through the line relay LR.
The said line relay LR upon enerpizing,
closes a circuit'through the line lamp S. The
operator upon noting-the lighted signal S
inserts the answering plug AP of the cord
circuit C into the jack J of the calling line,
thus closing a series circuit through the an-
swering sleeve supervisory relay AS of the
cord circuit C and cut-off relay CO of line
cirenit L. The circuit extends from battery
through the winding of the said answering

sleeve supervisory relay AS. sleeve contacts

of the counected plug AP and jack J.
through the winding of the cut-off velay CO
to ground. The cut-off relay CO upon en-
ergization disconnects the line relay LR
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from the: subseriber’s line and ‘completes the
conniectiont between the .conductors of the
jack J and the subscriber’s line, thus closing:
the:circuit through toi the:answering tip su-

. pervisory. relay~AT. - The"circuit through

the answering: tip supervisory relay ‘AT ex~
tends! from: battery: through the winding:of
the:irelay ~AS, ‘sleeveicontacts of::thé: con-
nected plug AR and:jadk:J, alternatecon-

tact' 2.of relay: CO; throughs the: substation
A alternate conthtt 3°6f relay-CO, tip con~

tactsrof the conflected jack:J-and plug AP,
andithrotigh: the! windiig «of :the :trp super-

visory relay AT to ground. Relay AT upon

energizing; i préventksi thespremature” liihting
of:the: agsv'vé;jn%;superilsory Tamp AL by
the opehahy ef-its’ contact 4: - The operator
néowioperatdssherilistening key ' LK to ¢on-

niectzheroperator’s:iget ‘O to. the ‘cord con-

ductorsiand inqiires the iwants of theé-call-
in%}isubscribéﬁ‘ i P - .-t Ch, eeoni

inserts:; {the:f:ﬂw} )
trunktsjacks T«

P

energlzing’ ciretit. i established: through-the

cutsoff-relay 1 ©O%; associated withy the jack

TJ and the calling-slesveusapervisory relay
CSi:« The ceircuit: iextends? s from: - battéry
through; :thedwinding »of! ithe «calling sleeve
superuisory relay:€

thé icut-offi. relay:CO%to ground.’ The: cut-
off . relay: CQf lupon: energizing; disconnects

theline:relay: LR itoms the conductois of:
the timnk gircuit: Dy.and-eonnects the tipand

sleeve-coriductors.ofi the:jack TJ - to-the lieav-

ity marked £runkiconductors s and-6: - The-

closing - of- alternate icontact. 89 of-relay CS
closes-.a - circuit: for-the-calling supervisory
lamp- CL:. from -battery.through the lamp
Cl. and--alternate:contact 39.to ground at
normal contact 80:-of relay CT. The said
lamp .Cls rémains:lighted  until the private
branch exc¢hange-operator answers: the call.
The operator at the main exchange now ac-
tuates.the ringing key RK: to-connect ringing
current from the generator G to the trunk
circuit i The path for ringing current ex-
tends from.the' ungrounded pole of the gen-
erator. G through the alternate contact of
ringing key RK., tip contacts of the plug CP
and jack TJ;-trunk .conductor 6, normal
contact 7 of the night jack NJ, conductor 8,
through: the: winding of the- alternating cur-
rent relay A€, conductor 9,-normal contact
10 of the.night jack NJ. trunk conductor 5,
alternate. contret 11 of relay CO’, sleeve
contaéts of-the: connected jack TJ and plug
(P, through the alternate contacts ¢f ring-
ing key RK to battery, and ba-k to the
grounded pole of generater G. The alter-
nating current relay AC, when energized by

ponzlearning: that theicalling subscriber!
desires:;coniedtion. 'With: aigubsceriber ‘at the:
. privatecbranc¢h-exchangd, the :operator riow.

ing: plug <GP “nto-:an: idle’
pon thle insertion ofithe’
calling: plugy G iinto: the ack=TJ; 4/ seiies”

4-sleevercontacts ‘of the’
plug{CP:ahd jack: Tdg and the-winding of

the sald ringing current, attracts its arma-
ture 12, and the attraction of armature 12
allows the latch spring 13 to assume 'its
alternate position. The spring:®13 is pro-
vided with 4 hooked end which engages the 70
armature 12 and locks the said armature 12
i an actuated position. The spring 13 mov-
ing to its-alternate position, establishes an
energizing -circuit for the trunk signal TS,
the: said “eircuit being traced from battery 75
through-the said lamp TS and to ground at
alternate latch spring contact 13. The clos-
ing of alternate contact 15 of the relay AC
upon- the energization: of the said relay is
only incidental at this-time ‘and does not 8¢
bring ‘about’ any circuit changes.* The con-
tact 15 is not associated with the Iatch spring .
13 -and is moved to its alternate position and
restored #igain when the relay AC is ener-
gized ‘and’ de-energized. . - .

" ‘The«operator at the private -branch ex-
change upon noting the lighted trunk signal
TS inserts the answering plug ‘AP’ of the'
private branch eéxchange link circuit I into
the jack J/..  However, if ringing current is 90
being applied to the triik conductors of the
trunk ‘eircuit:D, the alterndating current re-
lay AC will remain enérgized as long as cur-’
rent -is being applied to: the' trunk dircuit
over the “herein-hefore “described circuit. 9%
Should the operator insert the -answering
plug AP’ into the jack J” while ringing -~
current is thus being applied; the alternating
current relay causes its spring 15 to move
to’its alternate position, opening the normal 1060
contact 15, thus preventing the link control
relay LC frem energizing, and due to the link
control relay remaining at normal, the trunk
conductors ave interrupted at contacts 16 and
17, thus preventing the ringing current fronm 106
being transmitted to the operator’s set ().

As soon, however, as the relay AC de-ener-
gizes, it allows its normal contact 15 to re-
store to close an energizing circuit for the
link control velay I.C which may be traced 110
from battery through the winding of the
said relay, conductor 18, normal contact 19 of
relay RE, conductor 20, normal contact 15

of relay AC, condustor 21, to ground at the
now closed jack contacts 22 and 23, the said 115
contacts being closed upon the ins¢rtion of

8%

the plug AP  into the jack J’."

‘The closing of the alternate contacts 16-
and 17 of the relay I.C cstablishes an ener-
gizing circuit for the supervisory rvelay SR, 120
the said cireunit being traced fvom batterv
through the winding ¢f the relay C8 of the
main exchange, link cirenit €, normal con-
tact of the ringing key RIL, sleeve contacts
of the cennected plug CP and jnck TJ, alter- 125
nate contact 11 of the cut-off relay (0,
crunk conductor 3, alternate contart 17 of
relay LC. conductor 25, winding of the re-
lay SR, conductor 26, normal contact 27 of
relay LO. conductor 28, alternate contact 130
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the jack J’, an energizing circuit for the
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16, of relay LC, trunk conduetor 6, tip con-
tacts of the connected plug CP and trunk
jack TJ, normal contact of the ringing key
RK, through the winding of the relay CT,

5 to ground. The reiay CT, upon energizing
(et g Ca "~ y bl P t= tw))

opens 1its normal contact 30 to efface the call-
ing supervisory. signal. CL: of the cord cir-
cuit C, thus notifying the operator at the
main exchange that'the private branch ex-
change operator has answered the call. The
closing of alternate contact 31 of relay. SR
establishes an energizing circuit for the relay
LO, traced from battery through the wind-
ing of the said relay LO, and conductor 82,
to ground at alternate contact 81. The re-
lay LC -being energized as described, its

_alternate. contact 33 is closed, and upon the:
energization of the relay 1O, its alternate
contact 84 is closed, thus establishing a lock-

ing circuit for relay LO traced from bat-
and its alternate contact 84, to ground -at
alternate contact 33 of the relay LC. The
relay LC, upon energizing,.causes the link
35 associated with the latch spring:13 to en-

gage:the same and raise.the said spring 13:

so.that its hooked end disengages the said
armature 12, ‘allowing the said relay arma-
ture 12 to restore to normal. At the same
time contact 13 is removed from its alternate
contact, effacing the trunk signal TS. The
opening of.normal contact 27 of relay LO
opens the- initial .energizing path for the
relay SR, but, due to the fact that the relay
SR energizes before relay LO does, its alter-

‘nate contact 36 is closed before the normal

contact 27 .of relay LO is opened. 'Theé sub-
stitute energizing path through the relay
SR may be traced from battery through the
relay CS over the before-traced circuit,

through the now clesed contact 36 of said

relay SR, and conductor 28, to ground over

the previously traced path. ,
Upon the insertion of the plug AP’ into

answering supervisory lamp AL’ is mo-
mentarily established, traced from battery
through the said lamp AL/, normal contact
37 of relay SR’, and the sleeve contacts of
the connected plug and jack, to ground at
normal contact 31. Upon the energization
of the relay SR, its normal contact 31 is
opened, preventing the premature lighting
of the said supervisory signal AL’. The
operator at the link circuit B now actuates
the listening key LK’ to connect her op-
erator’s set O’ to the trunk conductors,
through the medium of the answering plug
AP’ and jack J7, and inquires the wants of
the calling subscriber A. The private
branch exchange subscriber B being wanted,
the private branch exchange operator inserts
the calling plug CP’ into the jack J® of
the called line, closing the circuit of

- BR2 to de-energize.
=)

BEST AVAILABLE COPY

the supervisory signal CL’, over a circuit
traced . from battery through the lamp CI/,
normal contact 40 ‘of relay SR2% and
sleeve contacts of .the plug CP’ and
jack JZ, to ground at the sleeve of the
jack. The said lamp CL/ remains lighted
until the ealled subscriber answers. Upon

“the insertion of the plug CP’ into the jack

J2, the normal contacts of the jack J? are
opened to disconnect the substation control
of the line relay LR% The operator now
actuates - the ringing key REK’ to connect
ringing current to the call bell at the called
substation B. o
Upon the response of the subscriber at the
called substation B, an energizing circuit
for the supervisory relay SR? is established,
traced from battery through the lower wind-
ing of the relay SR? the ring contacts .of
the plug CP’ and jack J2, through the now
closed contacts of the substation switch
hook, back through:the tip contacts of the
jack J2 and the plug CP’, and through the

70

75

80

85

upper winding of the relay SR? to ground. .

The relay SR?, upon -energizing, opens its
normal . contact 40, effacing. the -calling
supervisory signal CL/. The calling sub-
station A and the called substation B are
now, in_ conversational circuit, over the
heavily marked conductors. -

‘Assuming that the :conversation has now

90

95

terminated, the calling subscriber upon re-

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

Assuming that the operator at the main
exchange in response to the disconnect sig-
nal AL first removes the plug CP from the
trunk jack TJ, the removal of the said plug
from the jack brings about the de-energiza-
tion of the relays CT, CS and CO’.

cuit L are now at normal and available for
use in establishing other local connections.

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

100

105

110

115

120

The -
-apparatus of the cord circuit C and line cir-

130
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" Assuming:-that. th
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link circuit E. - The'operator at the private
branch exchange noting the two lighted sig-
nals AL/ and CL/ ‘withdraws the. plugs A]g’
and CP’ from their: respective jacks J’ and
J%- The withdrawal:of the plug AP’ from
the juck J’: allows.thei:jack springs 22 and
23 to open, bringing about the de-energiza-
tion of the link control relay LC.: The link
control relay I upon de-energizing, opens
its: alternate .contact 83,:opéning thé locking
circuit of the relay LO; permitting the said
relay LO to restore'to normal.:The super-
visory lamps: AL’-and-CL" are'effaced due
to the:disconnection of the answering plug
AP’ and the calling..plug ‘CP’; and ‘the ap-
paratus at the trunk circuit D' is'restored to
normal as:is also that of the link circuit E,
and the link: circuit:E Is fow-available. for
establishing gthér:connections at the private
branch+exchange. .~ .- s 0 o1V e

:i).if__iv:;.te‘ branch ex-
change operator isithe first:-to withdraw- the
plug :AP’: from: the jack J’y this -withdrawal

opens the ¢losed contacts 22 and'23 to bring .

about-the :de-énergization ‘of the:link con-
trol.-relay L.C. . The :opening’-of - alternate
contacts 16 and :17..0f the taid relay LC

- brings about: the. de-energization. of ‘the re-

lay-SR, and tlie opening of alternate contact
33 opens the locking circuit of ‘the relay LO,
allowing the 'said reldy to restore to normal.
The circuit of the calling tip supervisory re-
lay CT of-the link:-circuit C at the' main e€x-
change de-energizes upon ‘the restoration of
the link control relay LC ot the trunk B, to
close a circuit for the calling supervisory
lamp CL at its normal contact 30 to light
the gaid lamp. The operator at the link cir-
cuit C now withdraws the answering plug
AP and the calling plug CP from their re-
spective jacks J and TdJ, and the velay CO
of the line civeuit L'and the relay CO’ as-
sociated: with the trunk circuit D restore to
normal. The. answering supervisory relay
AS and the calling supervisory relay C3
also restore, effacing szid signals Al: and
CL. The epparatus is now st normal and
available for other connections. The re-
moval of the plug CP’ from the jack J? at
the private branch exchange brings about
the restoration of the apparatus at the link
circuit A, as before described. It is thus
seen that should the main exchange operator
he the fivst to remove her plug CP from.the
trunk jack TJ. the restoration of relay SR
of the trunk circuit D brings about the light-
ing of the supervisory lamp AL’ of the
private branch exchange cord E. Should
the privete branch exchange operator lie the
first to withdraw her plug AP’ from tha
1ack J’, the restoration of the relay L(' as
already described brings about the lighting
of the supervisory lamp CL of the main ex-
change link cireuit C, this lighting of the
supervisory lamps in the cords at the op-

BEST AVAILABLE COPY

posite ends of the trunk D depending on
which operator was first to disconnect, there-
by providing double supervision.

Assuming now that the calling subscriber
A and the called subscriber B have replaced
their receivers upon their respective switch
hooks and the operator at the main exchange
in response to the disconnect signal removes
the plug CP from the trunk jack TJ, the re-
lay SR of the trunk circuit D restores to
normal, as vreviously described. Now,
should the private hranch exchange oper-
ator neglect to remove the answering plug
AP’ from the jack J’ of the trunk circuit D,
the plug AP’ remaining in sdid jack J* does
not tie up the trunk circuit D. : When a con-
dition of this kind arises, the relays L.C and
L.O remain energized due to the closed con-
tacts 22 and 23 of the jack J’, which closed
contacts held LC energized and the said re-
lay LC in turn keeps the relay LO -in its
locked energized- position.. The relay ‘SR
has its energizing circuit opened at contact
27 of velay LO -and, therefore, relay LR’ of
jack TJ remains at normal, no-busy indiea-
tion being given at trunk jack TJ. The
main exchange operator may. again insert
the calling plug CP into the jack TJ and
actuate her ringing kev RK to connect ring-
ing currént from the ringing generator G
to the trunk conductors. The ringing cur-

rent will pass through the alternating cur-.

rent relay AC as previously described, and
effect the clesure of its alternate contact 13
to again light the trunk signal TS. Upon
the actuation of the relay AC, due to ring-
ing current passing through -its energizing
winding, its alternate contact 15 is closed,
cpening the energizing circuit of the rvelay
LC. The relay LC upon de-energizing, re-
stores and opens its alternate contact 33,
therebv opening the locking circuit of the
relay LO. - The relay LO being a slow-act-
ing relay, that is, being slow to release its
armature, holds ils contact 50 momentariiv
closed after the de-energization of the said
relay LC, and this act closes an encrgizing
circuit for the recal] relay RIE. traced from
battery throngh the winding of the said re-
lay. closed contect 50 of the relay LO, con-
ductor 51, aiternate contact 15 of the relay
AC and conductor 21, to ground at the con-
tact 23 of the jack J’. The relay RX there-
upon closes a locking ecircuit for itself
traced from battery through the winding
of said relav RE. its alternate contact 52;
conductor 53, and conductor 21 to ground
at eontact 23.  The relighting of the trunk
signal TS nctifies the operator at the private
branch exchange of the recall. The private
branch exchange operator to place herself
in communication with the calling subseriber
withdraws the plug AP’ from the jack J’,
opening the locking circuit for the relay RE
at contact 23 of the jack J’, allowing the
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said relay to restore to mormal: Then upon
the-ve-insertionof the plug AP’ into the jack
J’, an energizing circuit for the relay LC is
established, which energizes relay LC and
causes the energization of: the relay SR over
the trunk -conductors. -The relay LO is
again energized to close alocking circuit for
itself, and the energization,of relay LC re-
stores the spring 13 .of relay AC to efface
the trunk signal TS, all.of which has been
previously ‘described :in.¢onnection with the
call from the calling subscriber- A to the
called -subscriber.B. The -operator at the
private. branch exchange cord E-now'actu-
ates. her listening key LK’ to connect her
operator’s ‘set O’ to,the trunk: conductors
through the medium -of the piug AP’ and
jack J’ to inquire the wants:of the calling
subseriber: AL L e al: ol L :

. -It will thus. be.seen -thatwlen the main
exchange operator,re-rings over a. trunk ou
which the private branch;exchange-operator
has: left ithe plug: ixisthe. jacky ringing ‘cur-
rent:isi cut; off . fromthe private hranch.ex-

 change board dueito.the relay-L.C de-énérgiz-

ing: upvn’ the. actuation: . of - the: altérnating
current. relay A, which velay AC opeus
its normal contact 15 to bring about the de-
energization -of the said:relay. LC.. ‘The ve-
lay LC restoring opeéns its alfernaté contacts

16 and 17, opening the frunk-conductors of:

the trunk-circuit ﬁ,- preventing the ringing
current. from ‘passing to the. private hranch
exchange cord E and ringing the operator
in the ear, should. her. listening key LK’ he
actuated, and preventing-the ringing of ihe
private -branch. exchange subscriber’s call
hell should the plug. CP’ remain- in the
jack-J%- ¢ Al

Assuming now that a subscriber at n pri:
vate branch exchange wishes to communi-
cate with a subscriber ot the main exchange,
the subscriber at the private branch ex-
change upon removing his recéiver hrings
about the energization of the line velay LR?
from battery through the said relay, normal
contact of jack J?, through the substation
to ground at the jack spring of the jack J=
Upon the energization of the relay T.R?, the
Tne signal *S* s lighted. The private
branch exchange operator now inserts the
answering plug AP’ into the jack .* of the
calling subscriber, and this insertion of plug
AP’ opens the normal spring jack contacts
of the jack J? to bring about the de-ener-
gization of the line relay LR? and the efface-
ment. of the line signal 52 The relav SR’
of the link E is also energized over the line.
preventing the lighting of the supervisory
signal ALY in a well known manner.” The
operator now actuates the listening key LK’
to inquire the wants of the calling sub-
seriber, and upon learning that the wanted

subscriber’s line terminates at.the main ex--

change, she inserts the calling plug CP’ inte

1,440,110
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the jack J7 of-the trunk circuit D, bringing
about the lighting of the calling supervisory
lamp CL/, over a circuit traced from bat-
tery through the said Jamp, normal contact
40 of relay SR? sleeve contacts of the con-
nected plug CP’ and jack J’,.to ground: at
normal contact 31 of relay SR ofthe trunk
D, the said lamp CL/ remaining lighted until
the -main exchange operator answers:the
call. The. insertion of the plug AP’ into
the jack J’ closes an energizing circuit for
the. link control relay LC traced from. bat-
tery through :thé winding of the said relay
LC, conductor 18, normal contact 19, con*
ductor 20, normal contact 15, and conductor
21, to ground: at closed contacts 22 and 23,
. The closing of ‘alternate contacts 16: and
17. of - the relay LC extends the trunk con-
ductors :to’ the trunk jacks TdJ at the main
exchange. The line relay L.R”:at the main

exchange is energized over a circuit traced

from battery -through. 'the winding of. the
said relay, conductor-61,-riormal contact 60
of ‘relay ‘CO’; trunk:conductor 6, alternate
contact 16:0f relay LC;:conductor 28, con-
tact 27 ofirelay LO, conductor 26, through
the winding of the relay SR, conductor 25,
alternate contact 17 of relay LC, trunk con-
ductor 5, to ground at normal contact 11 of
relay CO’. The relay SR of the trunk cir-
cuit D is not-energized through the line re-
lay LR’, due to the-high resistance of the
relay LR’, und remains at normzl. The
closing of ‘alternate contact 62 of reluy LR’
brings about ‘the lighting of the line sig-
nal &' : ’

The overator at the main exchange now
noting the lighted signal S inserts the an-
swering plug AP into the trunk jack TJ,
establishing a series energizng circuit for
the relay AS and cut-off relay CO’ over a
cirenit traced from battery through the
winding of the relay AS, sleeve contacts of
the counected plug and jack. and through
the winding of the relay 0 to ground.
The opening of alternate contact 11, upon
the energization of the relay CO’, brings
ebovt the restoration of the line relay LR’
to efface the line signal S A circuit for
the relay AT of the main exchange Unl eiv-
cuit. C and the relay SR of the trunk cireunit
D is now established. traced from’ battery
through the wioding of the relay AS, sleeve
contacts of the connected plug and jack, al-
ternate contact 11 of relay CQ’. trunk con-
ductor 3. alternate contact 17, conductor 25,
winding of the relay SR, condnctor 26. nor-
mal contact 27, conductor 28, alternate con-
tact 16, trunk conductor 6, contacts of the
connected plug and jack, through the wind-
ing of the relay AT’ to ground. Normal
contact 4 of relay AT is opened, preventing
the supervisory lamp AL from lighting.
Upon the energization of the relay SR, its
normal contact 31 is opened, interrupting the
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cireuit of the supervisory lunp CL/ of the
private branch exchauge link E, notifying

the operator gt the said branch exchange.

that the main exchange operator has an-
swered thie call. The closing of alternate
contact 31 of. the relay. SR establishes an
energizing circuit. for the relay .LO, and
the closing of alternate contact. 34 of relay
LO, establishes & Jocking. cincuit  for itself,
as previously deseribed. . -

. The operator gt the main eyichange now
actygtes her listenip; ey LI to connect. her
operator’s ’s’éﬁ’Q’,-:“aﬁﬁ inquires the wznts of
the calling subscriber.”. Asspming ‘tliat it is
the main exchange subscriber A that is
wanted, she inserts the plug' CP into the
jack J and actugtes her ringing ey RK to
ring the call bell of the called subscriber A.
Unop the insexfion. of the phigiCP-;in.to the
1ack 4, relay CS of the link € and the cut-
it relay GO ake ,.‘g’%@r&z‘e@:i’n”sgri.esp and

In Fig. 2, T illustrate.n trunk circuit D
havihg the same aperation as that described
in connection with Fig. 1y but in addition I
shew a Tepeating cojl RC hissociated with the
trunk cirepit D" Now assuming that the
subscriber at the.substation A’ initiates a
call, upon; removing his receiver from the
switch hool a-circuit is_ closed through the
line relay LR?, which relay upon energlzing
closes a circuit through the line signal S%.
The main exchange - operator noting the

. lighted signal $* ingerts-the answerine plug

AP? into the jack J° of the callin;? line.
The series circqit is established for the cut.
off relay CQ?® gnd the local sleeve relay LS
of the cord ‘circuit C’ from battery through
the winding of the relay LS, sleeve contacts
of the connected plng and jack, through the
winding of the relgy CO? to ground. The
supervisory relay AL is also operated over
the line conductors upon the energization of
relay COB; and the energization of the said
relay AL brings. about the opening of its
normal contact” 80, preventing the prema-
ture. lighting of the answering supervisory
relay KL” The operator now actuates her
listening key LK? to connect her operator’s
set O? to the cord conductors, and inquires

the wants of the calling subscriber. Upen
learning that the calling subscriber desires

connection with a subscriber at the private
branch exchange, the operator now inserts

he called subseriber,
gping, its porial
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the calling plug CP? into the trunk jack
T, establishing a series energizing cireui,
for the local sleeve relay LS, and cut-off
relay CO*, traced from battery through the
relay 143", sleeve contacts of the plug and
jack, and through the winding .of: the cut-
off relay CO* to ground. The cut-off relay
CO* upon energizing disconnects the line
relay LRB* from the conductors of.the trunk
circuit-D’ and connects the tip. and sleeve
conductors of the jack TJ’ to the heavily

marked . trunk conductors 5’ and-6’. The
closing of alternate contact 81 of relay IS’

of : the cord circuit C” closes the circuit
through the calling supervisory lamp GL2,
the said lamp remaining lighted until a
private, branch. exchange operator .answers
the call...m - .~ .7, S .
.. The main exchange operator now actuates
her ringing key.RKt_é to connect ringing eur-
rent from the generator G2 o, the trunk
cireuit, D’ The path for ringing current

- extends, from .the ungrounded .pole of ‘the

generator, G, through.. tip ‘confacts of -the

. connected plug and.jack, trunk conductor

¢’, normal contact 7" of the night jack NJ’,
the winding ‘82 of the repeating coil RC,
conductor 8', through ‘the winding -of - the
alternating current relay: AC*, conduyctor 9°,
the winding 83 of the" repeating coil RC,

70
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contact 107 of the night jack NJ”, trunk con- .

ductor 5’, contacts of the connected plug
and jack, through the alternate contact.of
the ringing key RK? to battery, and- back
to the ‘grounded pole of the generator G=.
The relay AC” is also provided for the latch
spring 13, armature 12’ and spring 15, as
described in detail in the description of Fig.
L. The closing of alternaie contact 18"
brings abont the lighting of the trunk lamp
. i o r
The private - branch excharge “operatoy
uoting the lighted signal TS’ inserts the
answering plug AT’ of the private branch
exchange Tink cirenit D’ into the jack Je,
However, if ringing current is being ap-
plied to the trunk conductors of the trunk
circuit D7, the . alternating current relay.
AL will remain energized as long as cur-

vent is being applied, and should the opera- 11

tor mwert the answering plug A3 into the
jaek Jt while vingine curvent is thus being:
aoplied. the normal contact 15 of the
alternating enrrent relyx ACY is in its alter-
nate position. preventing the energization
of the link control velav LOY. thus prevent-
g the said ringiuge current from heing
frausmifled to the operator’s set 05, As
soon as relay ACY i de-energized after ring-

e current has boeen discentinned, contact 12
NE-44

207 assumes s normal position and the
plug AP% s in the jack J4 a cireuit is closed
for the said velay TCY traced from hattery
through the winding of the relay I’ con-
ductor 18", normal contact 19’, conductor
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‘)O, normal ¢ontact 15", conductor 21",
ground at L*pun ‘jack contacts 23" and 2‘7’
The closing of altelnate contact 84 of re-
lay LC7 esta bhshe an energizing circuit
for the supervisory relay SR® of the trunk
cireuit, D, traced from battery through the
lower Wmﬁmv of the supervisory relay CAL
of the main ‘exchange link circuit C’,
through thé contacts of the connected plug
CP2-and trunk jack TJ’, conductor 5", nor-
mal contact 107, Wlndmg 83 of the repeat-
ing coil ' RC, conductor 85, winding of the
1ehv SRE, conductor 26, norma,l contact 27,
condiictor 28’y alternate contact 86 of relay
LC; conductor 87, winding 82 of repeating
coil- RC, normal contact 7. ~ trunl conductor
6", tip contacts of the connected plug CP?
and the trunk jack TJ2, through the upper
winding of the relay: CAL to ground. - The
operatlon of the apparatus of the trunk cir-
cuit D as to* the effacement of the trunk sig-
nal TS’, due to the energization of the relay
O, and the energizing of the locking relay
LO’ and its locking cireyit isthe same as has
been prevxously described ‘in connection with
Fig, 1, and--a farther - descmptlon is not
necessary. - " The connection which is extend-
éd to 'the ‘called prlvate branch exchange
B’ ig practlcally 'the 'same as described in
detail in Fig: 1, and’ the. features of double
supervision and the provision of means for
aﬂlowmg the main' exchange operator to
re-ring over a trunk upon Whlch the private
branch exchange cord circuit is still con-
nected is the same as that described in con-
nection with Fig. 1. Disconnection of the
apparatus used m\estabhshmcr a, connection,
and the ecalling of ‘a main -eXchange sub-
scriber by a private branch exchange is the
same as previously described in connection
with Fig. 1.

While I haye illustrated the preferred em-

bodiment of my invention in certain specific -

cireuit arrangements, yet it is to be under-
stood that I do not wish to be limited to the
arrangements as shown as many changes
and modifications will readily suogest them-
selves to one skilled in the art, and I, there-
fore, desire to cover all such changes and
modifications as come within the spirit and
scope of the appended claims.

What I claim as new and desire to secure
by United States Letters Patent is:

1. A telephone system including a calling
and a called subscriber’s line. u cord circuit,
a trunk circuit provided with a pair of ter-
minals, and a second cord cireuit connecting
said lines in conversational circuit, means
for preventing the connection of one of said
terminals to said trunk circuit while signal-
Lng current is being applied to said trunk
circuit, a supervisory signal for each of said
cord circuits, means Whereby when either
of said cord circuits is disconnected from
said trunk circuit the supervisory signal of

1,440,110
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the other of said cord circuits will be ef-
fected, and recall means for said trunk cir-
cuit 0pe1 able to denote a recall prior to the
disconnection of said second coxd (nrcmt
1rom said trunk circuit. '

2. A telephone system mcludmn’ a calling
subscriber’s line, a cord circuit for connectlon
thereto, a Sup“erSOI‘y signal for said eord
circuit, a called subscriber’s 11ne, a cord cir-
cuit lor connection thereto, a superv1501y
signal for said latter cord clrcult a trunk
ci rcwt for use in extending connectlon from
said first cord circuit to sald second cord cir-
cuit, means for preventing the eﬁectlve con-
ncdﬂon of said second cord circuit to said
first cord circuit while signalling ‘current is

connected to said trunk circuit, means Where--

by the disconnection of elther‘of said cord
circuits from said trunk circuits, will opétate
the supervisory signal at the other of said:
cord cireuits, and a supervisory 51gna1 for
said trunk circuit operable to indicate a call
prior to the connecmon ‘of said second link

circuit to the said trunk circuit and also ol)-;
he dis-

erable to indicate 2 Trecall prior to
connection of said second link' cn‘cmt from
sald trunk circuit.

3. A telephone system mcluéhng a calhncr

and a called subscriber’s line, a link- cn'cult

assoclated w1th each of salc‘ subscriber’s
hneq. a supervisory signal for each of said
link cirenits, » trunk mrcmt for use ‘in ex—
tending a call through one of said link cix-
cuits to the other of sa1d link circuits, means

for preventing the connection of one ‘of said.
ircuite with the other as long as smnal-,

Iink
ling current is connected to said tru'lk cir-
cuit, means. whereby the disconnection of
either of said link’ mrcwts from dle said
trunk circuit .will operate the supervisory

signal of the other of said link cireuits, and.

a supervisory signal for said trunk circuit
operable to {ndicate a call prior to the con-
nection of said second link circuit to said
trunk circuit and also operable to indicate
a recall prior to the disconnection of said
second link circuit from said trunk circuit.

4. A telephone system including a calling
subscriber’s telephone line and a called sub-
scriber’s telephone line, a link circuit,
trunk circuit and a second link circuit, all
used for extending a connectzon from said
calling subscriber’s line to said called sub-
scriber’s line, & supervisory signal for said
second link circuit, means responsive to the
disconnection of S‘Ild first link cireuit from
gaid trunk circuit for actuating said super-
visory signal, and recall means for sald
trunk circuit operatwe to effect a trunk sig-
nal to cause the same to burn contmuously
until the recall is answered when said sec-
ond link circuit remains connected to said
trunk circuit, and no matter in what condi-
tion said link circuit signal may be.

5. A telephone system including an A op-
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erator’s link circuit, a two-conductor trunk
circuit provided with -terminals, a' B opera-

tor’s Jink ‘circuit, méans to prevent the op-

" erative connection of one of said terminals

with the other of the terminals as long as'a
signal is being transmitted over said trunk
circuit, a supervisory signal for-said B:op-
erator’s link circuit, means controlled: by the

- A operator ‘over’the conductors of ‘the out-

10

going ‘énd of said trunk-circuit-in series’ for
operating ‘said supervisoi mal; and
for réstoring said' supervisory signali:

‘6. A telephone system  incliding an “A”

opera'tOr’s .cord circuit, a “B” operator’s ‘cord

15

20

25

circuit, a trunk circuit for connecting said
cord- circuits; a'supervisory signal for said
“B” operator’s cord circiit, means controlled
by said “A” operator for causing the opera-
tion of ‘said supervisory signal; a calling sig-
nal ‘for said trunk ‘circuit, and' means con-
trolled by the “A” operator for causing said
calling signal to glow: continuously until the
“B”'gperator’s ‘cord " circuit - is ‘disconnected

“* from the'said trunk''éircuit;

7. A telephone 'system 'including an “A”
operator’s ‘¢ord dircuit, a’ “B” operator’s cord
circuit, a trunk‘¢iréuit connected t6 said
cord circuits, a ‘Supervisory signal for said

© “B” opeérator’s ‘cord’ circuit, means : respon-

30

S
35

40

sive to ‘the ‘disconhiéction of the “A” opera-
tor’s cord-circuit’ from thé trunk circuit for
causing’ the ‘glowing of ‘said “B” ‘operator’s
L RN = DT ; TR TR T
supervisory ‘signal,"a signal for'said trunk
circuit,” and Theans controlled’ by the “A”
operator for' causing a continuous operation
of 'said trunk circuit signal to dencte 'a Te-
call until‘the “B” operator’' disconnects the
“B” operator’s cord circuit from the trunk
circuit. o ) A
‘8. A telephone system including an “A”
operator’s cord circuit, a “B” operator’s cord
circuit, a trunk circuit for connecting said

cord circuits, a supervisory signal for said

45

50

“B” operator’s cord circuit, means controlled
by the “A” operator for causing said super-
visory ‘signal to glow to denote disconnec-
tion, a supervisory signal for said trunk cir-
cuit controllable by the “A” operator when
she signals for a recall,said signal being op-
erative ‘even though the “B” operator’s cord
circuit remains in connection with the trunk
cir¢uit, and means controlled by the discon-

~ nection of the “B” operator’s cord circuit
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from the trunk circuit for effacing the sig-
nal of said “B” operator’s cord circuit and
for effacing said trunk circuit signal when
the “B” operator’s cord circuit is again con-
nected to said trunk circuit.’ y :

9. A telephone system including an A op-
erator’s cord circuit and a B operator’s cord
circuit, a trunk circuit provided with a pair
of terminals for connecting said cord cir-
cuits, means for preventing connection to
one of the terminals to.the trunk circuit
while a signal is being transmitted over the

y signal;and means.
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trunk: ¢ircuit, a supervisory signal for said
tfunk’ circuit ‘and a Supervisory signal for
said ‘B ‘operator’s cord circuit, and means
controlled” by the "A- operator for effecting
both-of said supervisory signals; said means
addpted to cause said trunk supervisory sig-
nal’ to ‘glow continuously to denote a recall
until answered when gaid second link circuit
rentains conneéted to said trunk eirenit: -

10. A telephone system' including an A
operator’s’¢ord circuit’and ‘a ‘B operator’s
cord circuit, a' trunk’circuit 'for connecting
sdid '¢ord circuits, ‘8 ‘supervisory'signal for
sdid trunk circuit, méans for preventing op-
erative connection of one of said’ cord cir-
cuits with said trunk cireuit while signalling
current-is being connécted to said trunk cir-
cuit, and s’ supervisory'signal for ‘said B
operator’s “cord ‘circuit, means-controlled by
the ‘A operator for actuating the supervisory
signal of said B operator’scord circuit to de-
note disconnéction, ‘means controlled by the
Al'operator for ‘Operating-said trunk' supér-
visory'signal to denote'a recall; and “B”-op:
erator-controlled  means " for " effacing ' said
trunk circuit signal.' ' v e BT
110 A7 télephone system ‘including an' A
operator’s cord circuit and a ‘B operator’s
cord circuit,‘a trunk’circuit for ‘connecting

said cord circuits, ‘a supervisory signal for

said ‘trunk circuit, a supervisory. Signal for .

said B “operator’s-cord circuit, 'and' means
controlled by  the A'operator for actuating
both of ‘said signals'to denote a recall prior
to g disconnection of said B opérator’s cord
circuit from said trunk circuit. - -

12, “A’ teléphone ‘system “ificluding. an” A
operator’s’ cord circuit and a’ B'operator’s
eord circuit, a trunk éircuit’' for“connecting
said.cord circuits, a supervisory signal asso:
ciated with each end of said trank circuit,
said signals being”individual®to said trunk
circuit, means whereby the A operator may
disconmect the ‘A eperator’s cord eireuit from
said trunk' cireurt without  effecting the
supervisory ‘signal at the ontgoing end of
said trunk circuit, ‘means whereby the “A”
operator may effect a signal at the incoming
end ‘of the trunk cireuit to denote a‘recall
prior to the disconmection 6f said “B” op-
erator’s‘cord circuit from said trunX circuit,
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said recall Signal continuning effective to de-

note a recall until answered even after the
“A” operator - has ' céased working said
means. B e

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

120

said cord circuits, a supervisory signal asso:

ciated with each end of said trunk circuit
and individual thereto, and means whereby
the A operator may disconnect the A op-
erator’s cord circuit from said trunk circuit
without effecting the supervisory signal at
the outgoing end of said trunk circuit prior
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to.a disconnection of said B operator’s:cord
circuit. from said .trunk circuit .and. means
Whereby the “A” dperator may effect rthe
supervisory signal. at the.incoming: end of
the. trunk circuit to denote. a;ecall prlor to
a dlsco*mectlon of said “B” operator’s cord
circuit from 'said trunk.circuit, .said recall
signal continuing. effective to denote 4 recall
until answered even after the “A” operator
has ceased working said means.

14, A telephone, system including an A
openator’s cord .circuit.and . a B- operator’s
cord circuit,.a trunk. circuit for.connecting
said cord cn‘cmts ;a’supervisory . s1gnal asS0-
ciated with: each ‘end of said trunk circuit,
said. signals’ being .individual to.the. trunk
circuit, means whereby the A operator, may
discornect the A o erator’s cord circuit from
said trunk eiréuit ~without:. effecting the
supervisory signal at the outgoing end . 6f
said trunk -circtit prlor to a disconnection
of said s qoperators cord, eircuit . from said
trunk circuit, mean ]whereby the “A”. op-
erator, may. effect the, supervisory . signal.at
the incoming end: of said, trunk circuit. prior
to disconnection of said “B”. operator’s.cord
circuit from. said trunk circuit. to .cause: the
said incoming end supervisory signal .to
glow continuously until said “B”: gperator’s
cord is disconnected from said trunk circuit,
means for dlsconnectmg said B operator’s
cord cifcuit from said trunk .gcircuit, and
eans responswe to.a re-connection of said
B operators cord cn'cult to.said ;trunk cir-
cuit to operate, the-s -supervisory. signal at the
A end of the trunk circuit.

15. A telephone .system including a call-

subscrlber s line, a link circuit prov1ded
w1th a_Supervisory :signal associated with
said oalhng subscriber’s line, .a, called. sub-
scriber’s line, a link circuit pronded with a
supervisory -signhal -associated with said
called subscriber’s line, a trunk circuit for
extending a call from said fivst. link circuit
to said - ~econ<1 link circuit, and means re-
sponsive to the disconnection of said fivst
link cireuit from said tzunk circuit for op-
erating the supervisory signal at said second
link (,,ucult means responsive to the discon-
nection of said second link circuit from sald
trunk circuit for operating the supervisory
signal of the said first link circuit, and 2
signal for said trunk circuit controllable by
the A operator for denoting a recall prior
to a disconnection of the B operator’s cord
circuit from the trunk circuit.

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

A7, A telephone system including a trunk
circuit, terminals in which.said trunk . cir-
cuit terminates, one.of said.terminals. bemg
normally disconnected from said trunk. cir-
cuit, connecting means . for, connecting said

ierm*na,l to said trunk circuit,.a ‘source.of

signaling current,; means for conneci:mb o said
source of cuuent to. one.endiof said trunk
cncu1t,.and mieans for, .preventing the opera-
tion of said connecting. means as long as the
said source of cu"rent 14 connected to said
trunk circuit,

8. A telephone system mcludmg o trunk
cireuit provided with:terminals, one of:said
terminals being, nor,mallv dlsconnected ;from
the other of qfud telmnals [eans. respon-
sive to a counectwn to one, of ‘said terminals
for connectmo sald. texmmals toveﬂ:ler and
means for, preventlng the connectxon ot s‘ud
terminals’ toaeiher when said connectlon 18
made to one of said texmlnals. o,

:19. . A telephone system 1nclud1nb a trunk
cucuxu,prowded with ‘a pair of terminals,
one “of -said terminals b81n0‘ normally dis-
connected from . said trunk cncult .a link
circuit, means. espons1ve to the, con'nectlon
of aid link circuit to said trunk.circuif to
connect said: normally dlsconnected termmal
to said trunk . circuit, and means for.

venting the connectlon of sald normally dls-
connected terminal . to said - trunk circuit
when said link circuit'is connected to said
trunk circuit.

20. A telephone system including - a pair

of cord circuits-and a trunk circuit connect-{

ing a pair of.subscribers’ lines, a supervisory
mmxl for said trunk (-uuut, 4 source of
swnahu g current for one of said cord ecir-
cuits, .ulaptod to_be connected to said trunk
circult to eause the operation of said trunk
civeuit ewval ‘means umponex\'e to.the con-
nection of said-other cord cireuit to said
trunk circuit to efface said supervisory sig-
nal, means responsive to a second apphca—
tion of. said current to said trunk circuit to
reoperate .said trunk cirveuit signal, and
means responsive to the disconnection and
recormection of said second cord circuit to
said trunk circuit for again effacing said
trunk circuit signal.
Signed by me at Chicago, in the county of
Cook and State of Ilhnms, ‘this 2nd day. of
April, 1918, '

CHARLES SPARKS.
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