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To all whom it may conecern:

Be 1t known that I, Harry G. WEBSTER,
a citizen of the United States, residing at
Chicago, in the county of Cook and State of
Ithnois, have invented a certain new and
usetul Improvement in Telephone Trunking
Systems, of which the following is a specifi-
cation.

My invention relates to improvements in
In sys-
tems of this type the toll-lines or long-dis-
tance hnes terminate usually at the main or
at least at one central office in a city, and
1t 1s necessary or desirable to connect the lo-
cal-subscribers’ lines of common-battery
branch or other exchanges in the same city
with such toll or lone-distance lines.

My invention is designed particularly for
this purpose. The long-distance lines may,

ators at the main exchange, and the trunk-
lines extending from said main exchange to

the auxiliary exchanges are also multiplied |

before the toll operators at the main ex-
change or outgoing end of the trunk, while at
its other end or the branch exchange they
preferably terminate in flexible cords and
pligs to enable them to be readily connected
with the local-subseribers’ lines. These

30 trunk-limes are also arranged for reciprocal
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50 operators.

operation, so that the calls may originate at
elther end.

My mvention is illustrated in the accom-
panying drawings, in which—

Ifigure 1 1s a diagram of a trunk extending |

between the toll-board at the main oflice and
the branch exchange. Tig. 2is a diagram of
a modification in the jacks or connection-
terminals of the toll-lines and the trunks, and

3 1s a diagram of a modified type of
trunk to connect with a different type of line-
circuit at the branch exchange.

Referring to TFig. 1, C designates the main
central oflice, and D the auxiliary or branch
exchange. At the former a toll-line I is
shown terminating in suitable connection-
terminals, preferably in the form of spring-
jacks J J% which may be provided in any
number desired and before each of the toll
A line-signal S is provided for
and 1s normally connected with the toll-line
Ii through the contacts of a cut-ofl relay R,
the latter being designed when a connecting-

Tor each of the toll operators.

| plug is inserted in any of the jacks of the
have its circuit completed s

toll -line to
through normally open contacts of the said
jack, so that current from the battery B will

 operate the same to sever the connection

with the signal S and complete the connec-

tion of the external line-circuit with the con- 6o

nection-terminals to arrange the line for con-
versation. At the same time the test or
outer ring-contacts of the several jacks,

which are always insulated from the talking-

cireult, are connected through a suitable re- 6 5

sistance 8 to ground by means of a third nor-

matly open contact of the cut-off relay R.
Cord-cireuits of the type shown at the cen-

tral oflice C are provided in suitable numbers

comprises the plugs P and P?, united by con-
tinuous strands £ and s, extending hetween
the tips and sleeves, respectively, of the said

 plugs. A clearing-out drop S*, having suffi-

This circuit 7o

cient impedance to prevent the passage of 75

volce-current, 1s brideed across the cord-cir-
cuit. The operator’s receiver 2, the second-
ary of her induection-coil 3, and a condenser ¢
are adapted to be bridged across the cord-

cireult by means of any suitable listening- So

key. Her transmitter 4 and the primary
winding of her induction-coil are arranged in
a local circuit, which may be charged from
any suitable current source. A ringing-cen-

erator 5 1s also provided and is adapted to be 85

- connected with the calling-plug by means of

any suitable ringing-key.

The trunk-circuit extending between the
main and auxiliary exchange comprises the
two limbs 6 and 7, which are normally con-
nected through the contacts of a cut-off relay
R* with the signal S* together with a con-
denser ¢*.  Upon the operation of the cut-off
reloy R? by the insertion of a connectine-
plug in cne of the
which completes through normally open con-
tacts the circuit of said cut-off relay from the
battery B? the said signal and condenser are
disconnected and the line conductors 6 and 7

are connected with the tip and sleeve con- roo

ductors oI the jacks J* and J* to place the line
1 condition for conversation.  Simultane-
ously the test-rings of the jacks are con-
nected through the resistance 8 to eround and

jacks J* or J* of the trunk, ¢

QO

are thereby placed in condition to test busy. 1o

At the office D the trunk-conductors 6 and

J
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are inductively

7 normally terminate in the windings 9 and
10 of the repeating-ccil W, which windings
connected through a con-
denser ¢®. From the point 11 between the
winding 9 and the condenser ¢* a conductor
112 leads to the normal contact of spring 12
of the tip-relay r, this spring being jolned by
conductor 13 with the trunk-relay 7%, which is
in turn connected by conductor 14 to the
junction-point 15, located upon the battery-
lead 16, extending to the live pole of the bat-
tery B?, the cther pole of which 1s orsunded.
From the point 17 between the winding 10 and
condenser ¢® a conductor 18 leads to the nor-
mal contact of grounded spring 19 of the tip-
relay . The battery B® is thus seen to be
normally connected in the metallie cireuit of
the trunk F. A calling-generator 20, alter-
nating in character, is adapted to be con-
nected with the trunk F by means of the
springs 21 of a suitable ringing-key, which
when operated disconnect the remsainder of
the trunk. The other windings 22 and 23 of
the repeating-coil W, together with the con-
denser ¢t, are connected between the tip and
sleeve strands # and s* of the trunk-cord,
which terminate in the ccrresponding con-
tacts ¢f the trunk-plug P*.  The tip-relay r
is connected between ground and junction-
point 24 on the tip-strand # of the trunk-
cord, while the sleeve-relay 7° is connected
between point 25 on the sleeve-strand s* and
junction-peint 15 upon the battery-lead 16.
A disconnect or calling lamp S* 1s suitably
controlled through the contacts of the trunk-
relay 7 and the sleeve-relay 7 to mdicate
call when a connection is established with the
main end of the trunk-line cr to indicate o
disconnection when after the conversation
has terminated the cord-circuit is withdrawn
ot the main office. A suitable pilot-signal 5°
common to each operator’s position 1s con-
trolled through a suitable pilot-relay 74,
which is preferably in series with the lamp 5%
A ringing-lamp S° serves to indicate when
the called subsecriber has responded and 1s
Jocked out after being once rendered 1nert by
means of the locking-relay 7%, suitably con-
trolled through the contacts of the tip and
sleeve relays. The tip-strand of the cord-
circuit is normally open at spring 26 of the
sleeve-relay 78, and its forward portion 1s
thereby normally connected with a conductor
27, leading to a high-resistance and high-1m-
pedance test-relay %, also common to each
operator’s cords and the opposite terminal of
which is erounded through conductor 23.
The armature of this relay serves when at-
tracted to close a grounded connection from
the point 29, located upon the operator’s local
circuit to cause & momentary flow of current
through the primary of the operator’s induc-
tion-coil,which producesinductivelya “click™
in the operator’s receiver. .The subscriber’s
line L, shown terminating at this exchange,

-

1
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may be of the party-line type and has located
therasn two stations H and K, the bells of

which are ersunded from the opposite line

condusters at the stations. A cut-ofl relay
R3is Iegeed to ground {from the sleeve side of
the switchboard-section of the lineleading to
the jacks J° and J° which when operated
serves to disconnect the line-reley R* and to
connect said switchboard-section with the
external line. The line-relay R* controls the
line-sienal S7. . A ringing-generator 30 is ar-
ranced when the springs 31 31 of a suitable
rinoing-key are operated to connect said gen-
erator with the tip-conductor of the line to
sand alternating current therecver and ring
the K subscriber’s beil. At the same time
current from the battery B? is directed over
conductor 32 through the resistance-coll 33
to maintain the cut-off relay R® of the line
operated. When the springs 34 34 of the
ringing-key are operated, the generator is
arranged to deliver a negative pulsating cur-
rent to the sleeve side of the hine, which
serves to ring the subscriber’s bell at station
H and to alsy meintain the cut-off relay R*

The operation is now obvious. A call
coming in cver the toll-line K for a conneec-
tion with o subceriber located at the exchange
D is received by the tell-operator at station
¢ an? a connecting-plug of one of her cora-
cireuits is ingertedt in one of thejacks ol the
toll-line, thus cutting off the signal 5. In
responee to the order the other plug is con-
nectzd with the trunk-line ¥. The insertion

operated.

of this plug cuts off the signal S° and permits.

current to flow from the battery B?® at the D
en of the trunk over the metallic trunk-line
through the <rop S* of the cor.-circuit at C.
This current is through the trunk-relay r* at
the exchange D, which attracts 1ts armature
and completes the citcuit for the pilot-relay
rt and the calling-signal St from the battery-
lead 32 through said Cevices, conductor 35,
soring anl farward contact of trunk-relay r?,
conductor 36, back contact and grounded
spring of -sleeve-relay %, This hghts the
calling-lamp, as well as the pilot-lamp 5°
The trunk-operator seeing these connects he

receiver with the trunk-line by means of the
listening-key springs 37 37 and receives the
order. The wanted line is tested by touch-
ing the tip of the plug P? to the test-ring of
ons of the jacks, with the result that 1t a hine
is busy = flow cf current takes place over tne
tip-strand of the cord-circuit, spring 26 of
sleave-relay 78, conductor 27, and through the
high-resistance and high-impecance test-re-
lay 7 to groun?. Upon finding the line 1:le
the plugis inserted, which closes a path for
current from the battery B® through the
sleeve-relay 7 and over the sleeve-strand s*
of the trunk-cord and the cut-off relay R° to
oround. The operation of the said cut-off

relay places the line-circuit L in condition for
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convermtion and the actuation of the sleeve-
relay r* serves, first, to ¢isconnect and ex-
tinguish the GIHIHU‘—LMH}) St a,nd, secon:ly,
to conmletﬂ through 1ts forwar] contact an ;
conluctor 38, lea: .'110' to the spring of the
locking-relay 7, the cireuit of the ringing-
lamp S*’ which is d irectly connectes 1 hy
means of conductor 16 with the live pole of
This lamp 1s therefore
1.1ghtu_1 and remains so until the subseriber

responds. A third result accomplished by
the operation of the sleeve-relay is to discon-
nect the test-relay and complet the tip-
stran:d for conversational purposes.  Imme-
ciately upon mserting the plue P? the opera-
tor depresses the springs of one o f tﬂmmﬂmm—
keys to call the wanted subceriber. Upﬂn
the response of the calles subseriber & Com-
plete path over the metallic line is proviied
for current from the b.?bttCIV B w hlon resulbs
I the operation of the tLp-wlﬂ., thereby
dlf«tc:)nm cting the battery and Dmun(] CON-
nections from the trunk-line con: wetors 6
and 7, completing througn the ercun:ed for-

ward contact of spring 12 the circuit of the
trunk-relay 7* to maintain it actuated ummﬂ

conver sation and also establishing through
spring 19 and eoncucter 39 the circult for the
locking-relay 7. This latter relay is ener-
oized to o Den the circult of the 111101110—]:‘11111)
S and to ﬁ]ao close a lo Cluno'—mrmut for itself,
which 15 established tLI‘{‘*UE,h con:uctars 40
an.| 41 an:! spring 42 cof the sleeve-relay
This relay therefc re remains energize | antil
the sleeve-relay 7 is  cénergize Whu h takes
place only when the plug P is withdrawn,
The pELI‘th:.- ara now 1n conversation. ‘The
battery B® is furnishing current to the local
subseriber f the line 1. fer conversation and
for the operation of the various mupﬁlwww
and other relays. The other end of the
trunk-cireutt 12 complete ! by means of a ¢ 1-
rect metallic hne with the toll- trlmh, SO th&t
tne conversational currents are Imt impecesd
I)V the presence of relays or other deviees in
the circuit. At the termination of the con-
versation the cubecriber on the line 1, bangs
up his receiver, H]tl* the result that the tip-
relay ris mmu gize, thereby cennecting the
battery B*in ne s metallic (11 cuit of the trunk
thus throwing down the drop S% in the cor d-
circuit at the exchange C. The operator at
this exchange cheerving the ¢ rop withdraws
the plugs ¢ of the cor. —cu'cmt thereby cutting
off ecurrent from the trunk-rﬂluv at the D
Ofﬁ(}(} which permits its spring to mml)lctﬂ
the cireuit of tbe cienal-lamp S* thro ugh 1ts
back contact and con luctor 43 le :;Lf ‘e to
peint 44 upon the oonmuctm aS, and thenee
through the forwar! contact of ¢ spring 42 of
slcew relay 7%, This serves as a cisconnect-
INg siognsa 1 in obecience to which the opera-
tor withdraws the tr unk-plug, thus restcring
all parts to normal con-ition. In establish-
g toll conmnections arising at the station D

e, —— ———— —_——

B

practically the same operation takes place,
except that the trunk-operator inserts the
trunk-plug P* n the jack of the calling-line
In response to an orler transmitted in the
usual way over an order-circuit fro:

n the sub-
scriber’s answering operator an:t then de-
presses the springs 21 21 of the calling-key,
which connects the ringing-gencrator 20 in
the trunk-circuit and operates the signal S°
of the trunk at the exchange C.  The answer-
mg operator having charge of these trunks
will insert the plug of the cor.~cirenit in one
of the jacks of the trunk and in res sponse to
the or er will complete the connection, call-
ing the wanted party at the other end of the
toll-line I by means of generator 5.

Wien the toll-lines are multiphied before
several operators, as 1s shown in the draw-
Ings, tire operator eompletmﬂ tre connection
18 pmmded witir means for testing the idle or
busy condition of said lines. Such means
may be of tire usual or desn ed type and
are therefore not shown m tie drawings.

Tre disconnecting-signal at the ter mination
of the conversation will be olven In the same
manner as just described for the connections
that originate at the oth er oflice.

Dul ing conversation tie battery 3% is fur-
nishing current over the line 1, for conversa-
tion and for tie operation of the various re-
lays associated with the trunk and line at the
central oflice, wiile current for transmission
purposes over the toll-line 1s provided from
the other end of the same, usually by means
of a local battery. Tre cord-circuit at tre
station C 1s of the type known generally as a
“tirouen-toll” cord, tle conductors 01 the
toll and trunk lines being conductwely
joined togetier by the strands of the said
cord. Ticseveral oroundsmentioned at each
of the exchanges are usually one and the
sanme, and tie Datteries B and B* at the ex-
change C may also be the same.

1*10 2 shows tre sane apparatus at the
maln centl al oflice as tirat siown In g,
but tiie mcoming end of tire trunk is eqmpped
for use with a (ll[]LI(‘llL type ol line, prefer-
ably that m wilch the cut-ofl reLwcs are
budoed across tie line, and are actuated by
current over both sides of t:e talking-cireuit.
Grounded signaling-bells are also pr ()Vld(,d at

“the %uchrlbug st%tmns so that wien tie re-

celver of a line is upon its hook the COTTe-
sponding side of the line is grounded through
the signalineg-bell. Tte trunk couductms 6
and 7 are connected togetrer throuen the

windings 9 and 10 01 tl*o repeating- _coil W
and tie condenser ¢*, as in tie previous fig-
ure, and {rom the pomt 11 conductor 45 ex-
tends to to e normal contact of a spring 46 of
relay r’, wrich spring is connu,ted by con-
ductor 47 with the wlw‘ and trence with

the grounded battery Bt TIrom the pomt
17 on the sleeve side of the condensu ¢ a
conductor 48- extends through the normal
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contact of grounded spring 49 of relay rl.
VV__en the relay r7 18 deunero'lzed tirerefore,

e battery B* 1s conﬂected In serles 1n to
metalhc circuit of tie outgoing end of “ﬁe
trunk. A battery B° serves to excite the
lamp-signal S%, waich is connected with tie

normal conact of spring 50 of relay »7, which
is itself connected by conductor 51 with the

spring of tfe relay r*. The norimal contact
of t-1s relay-spring 1s joined by conductor 52
with the forward contact of -the grounded
spring of relay r°, wrile toe forwar d contact
of the spring of 1*elav r® 18 joined by con-
ductor 53 with the normal contact of the
spring of relay r°. The tip-strand #* and the
sleeve-strand s* of the trunk-cord terminate
in tre connecting-plu g at one end and 1n the

windings 22 and 23 of the repeating-coil W

of the ot‘“er which windings are connected
together tmouﬂ_l the condenser ct. From
tie point 54 between tle winding 22 and the
condenser ¢t a conductor 55 extends tir ough
one winding of tze differentially-wound relay
P10t ence by eoaductm 56 througn one
W 11‘1(11110 of t-e 1‘elay r®, and thence to ground.
From tre point 57 between the Wmdmo 23
and the condenser ¢f a conductor 58 extends
through the second winding of the differen-
tmlly-w ound relay 7' and th ence by con-
ductor 59 through the other winding of tre
relay r° and t}}l(}uﬂj battery B’ to Ground
Tire spring of relay P10 wiich 18 ]ouwd by
conductor 60 to junction-point 61 upon con-
ductor 52, is closed in its normal position
with the conductor 62, tiat includes the
winding of relay 77, and 1 is connected throug:
a batteiy B’ to nfmund and in t-e forward
position t e spring of t.e relay r*’ cleses tre
circuit of the signal-lamp S° wiich 1s com-
pleted tirovggi the battmy’ B3 to ground.
The operator’'s receiver is adapted to be
brideed between the tip and sleeve strands of

the trunk-cord for purposes of testing and

for talking, wiile t-e ringing- Oeneiatol 63,
wiich is grounded upon its tlp cide, 18 adapt—
od likewise to be connected between t-e
strands #* and s* of tre trunk-cord. T:e
line-circuit 12 1s prowded with a cut-off relay
R3, brideed between t-e line conductors, and
with a or rounded sienaling-bell 64 at tze sab-
station.

The operaumn is as follows: A call origi-
nated at the main cflice results upon tne 1n-
sertion of the phw of tne toll-cord 1n energiz-
Ing relay 7 as the branch office from batter N
3* which closes the circult of the signal-
Iamp S® from the battery B?, 6ver conductors

51 and 53 zmd through the normal contacts

of the relay r*. In response to the lighting
of this lamp the operator connects hei “head-
telephone with the trunk-cord ciremit and
upon learning the order tests the wanted line
by Uouebmcr the tip of the trunk-plug to a
test-ring th efeof and 1f the line 1s busy a path
for current is continued over the t1p-strand of |

| neehed with the

843,245

the trunk-cord, which changes the potential

of the two sides of the trunk-cord and causes

readjustment of the charge of the condenser
mn t.he operator 's bridge, and thereby causes
a clickin her receiver. If the line 1s 1dle, no
click is received and the plug I° 1s inserted.
The grounded calling-generator is then con-
plucr P? and operates the
grounded bell 64 at the substation, the relay
r> belng constructed to respond to ‘the alter-
na,tmcr ringing-current, as m Reissue Patent
No. 12 081 t0 Dunba,r dated September 16,
1602. Aitm ringing Lhe battery

| cmmm to flow thmuo'h one wndmﬂ‘ of the

|

elay 79, one winding of the differential relay
7“1“ a,nd th eNee over the sleeve side of the
cord-cireuit and through the cut-off relay R?,
thence back over the tip side and throucrh
the other winding of the differential fela 710
to the other W’lﬂdlnﬂ' of the relay »°. The
windings of thist elay are serially arranged as
distinguished from the differential arrange-
ment. At the same time current flows over
the sleeve side of the line-circuit and through
the grounded bell, thus unbalancing the mag-
netic effects of the current ﬂowmg through

the relay 7° and causing 1ts spring to close

upon its forward COllt&Cb thereby complet-
g the circuit of the lamp Sg which is lighted
from the battery DB® over conductor 60 and
throug h the forward contact and spring of
relay »°, which is also operated at this time.
The opemuon of the latter relay opens the
cireult of the lamp S8, thus extinguishing it.
The response of the called subscriber cuts off
the ground at the substation, thus leaving

1<

75

B° causes

80

GO

95

ICO

only “the metallic line complewi for current _

from the battery B which causes the relay
7% to be deeﬂermzed thus extinguishing the
lamp 5% and completmﬂ* the circuit of the re-
lay'#7, which is energized from the battery B’
over conductors 62 and 60 to ground. The
actuation of the 1elaV /1 disconnects the bat-

tery B f“om one siae of the trunk-circuit and

the ground from the other side and also
opens the circuit of the lamp S°, which re-
mains unexposed even though the re lay r® be
now deénergized. This 1s the condition for
talking, and current for transmission over
the local line is provided from the battery B,
while current for transmission over the toll-
line may be provmea 1n any usual way, such
as a local battery at the other end of the toll-
line. - At the termination of the conversation
the return of the telephone to the hook at the
Jocal substation causes the relay r'° to be-
come excited, which lights lamp 5° and per-
mits the relay " to close its normal contacts,
and thereby again connect the battery B* n
the metallic cii "Gult of the trunk-line, which
throws the drop in the cord-ci cuit at the
main exchange. The operator at the main
exchange w ithdraws the cord-cii rcuit, thus
deenerﬂ'lzmﬁ' relay r%, and thereby Gompletmﬂ’
a pqth for current throuﬁh the signal-lamp

105

110

115

120

Y24

130



FJt

10

15

20

30

40

45

50

60

843,245

-y

S% over conductors 51 and 52, and throug:
the forward contacts of relay 70 to oround,
whereby this lamp is a dzsconnectaswnal for
the trunk-operator, who now takes down the
connection and restores all parts to normal
condition. The subscriber at the local ex-
change 1s enabled at any time by opemtnw
her hook to throw the drop in the main cord-
circuit to attract the operator’s attention.
When calls are originated at the D office,
the plug P? 1s inser ted in the jack of the call-
mng-line and the generator 20 is connected
with the line F to opemte the signal S*.  The

operator at the C office then completes the
connection.

same manner as before.

The testing of the toll-line in case 1t is
multiplied before the toll operators 1s accom-
piished 1 any suitable way, as bV orounding
the middle point of the operator’s receiver, or
any other point of her bridge on the sleove

side of the receiver through a bﬂttGIV
The several grounds may be one of the

common office return and the batteries and
generators may be one. |

Ifig. 3 shows a mod1ﬁcat10n of the sys-
fem ]ust described in that the jacks of the
toll-line I, as well as the jacks of the trunk
¥, are of tne series t}*pem’[ha’r 1S, the} are
permanently connected with j
the circuits of the signals are complete*l
through series contacts “of cach of the 1acks,
Whereb} when a connection 1s established at
any of the jacks the series contacts are
opened and the signals rendered inoperative.
Tt will be noted that in all ficures the con-
denser is omitted in the circuit of the signal
of the toll-lmme, for the reason that 1t 1s unnec-
essary to pr ovide acainst the operation of the
same by means of Steadv‘ current on the line,
as 18 true of the signal for the trunk. This
modification does not otherwise affect the
operation of the system.

1 claim—

1. The combination with a toll-line termi-
natingin a jack, of a cord-circuit to connect to
sald toll-line, of a trunk-circuit adapted at
one end to connect to said cord-circuit and at
the other end to connect to a subscriber’s tele-
phone-line, a source of steady current and a
source of varying current associated with one
end of said tI'HIlL-C—lI’Cth two signals for said
end of the trunk actuated by current {from
said steady source, means whereby one of
said signals 1s displayed when connection 1s
established between the trunk-circuit and the
toll-cord and further means whereby this sig-
nal is effaced and the second siegnal displaved

when connection 1s established between the

trunk and the subsecriber’s line, said latter
sienal being again eflaced when the sub-
seriber answers his call, a disconnect-signal
associated with the toll-cord cireuit adapted
to be operated by steady current {from the
trunk-circuit or by varying current from the

1 | toll-line, a second line or call signal normally

The disconnect is 9'11?'011 m the

O

commcted with the toll end of the {runk and

adapted to be operated only by varying
current over the toll-line, substantially as
described.

2. In a telephone system, the combination
with a trunk-line, of a cord-cireuit adapted to
be connected with one end thereof, a clear-
ing-out dr op bridged across the cord-ciren 1t,
2 subseriber’s line acdapted to be connected
with the other end of said trunk-line, a
switch-hook associated with the subscriber’s
station, a souvree of direct current associated
with the tr unk-line, a signal for the trunk and
a trunk-relay to control the cireuit of said
signal, means whereby current from said
qowce may be directed throueh said clearing-
out drop and through the coil of said trunk-
relay in series by the actuation of said switch-
hoolk after connections have been established
throughout and conversational conditions
have O\lbt(-‘d, sibstantially as deseribed.

3. In a telephone system, the combination
with a trunk-line extending between a toll-
board and a local board, of a throuvgh con-
dietive cord-cireuit at the toll-board adapted
to connect said trunk-line with the toll-lines, 2
clearing-out drop bridged across said cord-
cirer 1t, subseribers’ telephone lines terminat-
ing at snd local board, a central souree of di-
rect current at the latter board with -which
the subseribers’ lines are adapted to be con-
nected for both signaling and talking, said
trink-line being ad apte,d to connect with any
of these lines, a signal for the trunk and a
trenk-relay to control the cirevit of said sig-
nal, and means aflter the subscriber has been
pm into conversation with the toll-line
whereby current from said direct source will
be directed through said clearing-out drop
and through the coil of said trunk-r clay mn
series when the subscriber replaces his re-
ceiver on the hook, substantially as de-
scribed.

4, The combination with a toll-line and a
sithseriber’s line, of a cord-circuit adapted to
connect with the toll-line, and a trunk-cir-

cuit adapted to connect between said cord-
cirevit and the subseriber’s line, a clearmﬂ—
out drop brideed across said cord-cireuit,
source of curr em} a slenal and a trunk-r elfw
to control the circuit of said sienal associated
with said trunk-line, a switeh at the substa-
tion of said tdephone—hne, and means con-
trolled by the position of said switch for send-
ing current from said source through said
tronk-relay over the trunk-line and throu ol
sald clearing-out drop, whereby the drop will
be acti: ated and wher eby the twnk—relﬂv will
be deénergized to display said signal when
the cord-cireuit 1s removed from 1ts connec-
tion with the trunk, substantially as de-
scribed.

5. The combination with a toll-line and a
subscriber’s line, of a cord-circuit adapted to
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connect with the toll-line, and a trunk-cir-
cult adapted to be connected between said
cord - exreult and the subscriber’s line, a

source of current, a signal and a relay to con- :

trol said signal associated with the tronk-cir-
61"113 a clem‘lno out signal bridged across the
ord-c ircult, means depeﬂdmﬂ tpon the con-
c11t1011 of tle subseriber’s telephone for in-
cluding said relay either in a local civeuit with
sald source, or in a circuit with said source in-
cluding the trunk-line and said clearing-out
sional, ‘Wﬂei‘ebT‘ said signal may be ener Glzed
from the st bSbI‘l(‘eI’ s station and said 1"{31%*7‘
may be deénergized by the remaval of the
connection betiween Smd cord and trunk, sub-
stantially as described.

6. The combination with a trunk-circuit,
of a source of current associated with said
circm 1t, a signal tor said circiat, and a relay to
control said sienal, a called- <bscriber’s line
with which said trunlk is adsmted to be con-
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nected at its incoming end, and a cord-circuit
adapted to be connected with said trunk at

1ts outgoing end, an impedance bridged

across said COI’d 011"01:1‘[ Means dependmn_

upon the condition of the subscriber’s tele-

phone for actvating said relay from said

source eitier over a local ciretit or over a cir-
cult including the oute 01110 end of said trunk,

a portion of said cord-circuit and said i lmpe- 30
- dance, whereby vnder said latter condition
- the 1&13,1* may be deéner o1zed by the removal

of the connection Dem*een the cord and the
trunk, stubstantially as described.

S1071 ed bv me at @hl{}&‘ﬂo county of Cook,
State of Ihmuls this ‘9d dav of De@ember
1002.

HARRY G. WEBSTER.

Witnesses:
RoseErt LEwis AvMEs
GAZELLE BEDER.
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