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To all whom it mary concern:
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the sprmn'-] jacks are dispensed with. These

Be it known that I, Fraxcis W. DUNBAR, . lines are therefore ternmed ‘‘ two-wire ”’ lines.

a citizen of the United States of America,
and a resident of Chicago, county of Cook,
and State of lilinois, have invented a certain
new and useful Improvement in Telephone

Trunking Systems, of Wthh the following is |

a specitication.

My inventon relates, prumarily, to- tele-
phone trunk-circuits and apparatus codper-
ating therewith, whereby telephone sub-
seribers whose 111’1es terminate at different
central offices or central stations may be con-
nected together for conversational purposes.

In common, battery telephone systems
there are two main types of circuits em-
ployed. In both types the subscribers’ lines
are provided at the central oflice with a line-
sional-controlling electromagnet and a con-
nection to the common ba,ttery whereby
when a subscriber desires to call the central
office he closes the limbs of the lines together
at his station, preferably by taking up his
receiver, thus oompletmg the circuit of the
common battery through said electromagnet
to operate the same, and thereby indicate a
call at the central oftice. The limbs of the
telephone-line are also carried through the
normally closed contacts of a cut-off relay at
the central oilice, which relay when operated
serves to open the line to the battery, and
thereby render the line-signal inoperative.
In one type of circuits the w mdmg ot this cut-

- oft relay 18 entirely iree from and unconnect-
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ed witih the line-circuit, while in the other
type the winding of said relay is connected
with tne line-circuit and 1s adayptad to be op-
eratzd by current over a portion of the talk-
ing-circult when a connectlon 1s established
theruwnh In the former type of lines a
third wire must of necessity be carried

through the switchboard and be provided
with a special contact in each of the spring-
jacks or connection-terminals of the sub-
scriber’s line. In view of this arrangement
the said Specml contacts are made use of to
determine the busy or idle condition of the
subscriber’s line. In the other type of lines
the cut-off relays are connected directly with
the talking-circuit and are energized over a

- portion of the sam> when a connection 1s

established, whereby the third wire through-

out the sw1tchboa,rd and the third contact of | hook is raiscd in parallel with the receiver

My present invention relates to trunk-cir-
cults and apparatus whereby lines of the two

55

different types may be connected togetherin

such manner that the usual and best method
of operating the trunk-circuits between ex-
changes may be employed. The central
office at Whmh the call Tor a connection origi-
nates 1s known in telephonic parlance as the

A’ or “‘outgoing’’ office and the trunks so-

used as the outgoing trunks, while the oﬂwe
at which the connectlon 18 comp leted 1s

known as the ““B”’ or ‘‘incoming’ ofhce and
the trunks as the incoming tru nks

The 1nvention alsgo conszlc-ts of the features
and arrangements hereinafter described, and
par tlcula,rly ;omted ot 1 the appended

| elaims.

My invention 1is 1llustratt-td in the accom-
panying drawings, in which the same refer-
ence characters designate like parts through-
out the several views, and 1 which—

bigure 1 1s a dlawr&m showing a trunking
Systfﬂm leading between two central ofl Ces

' the subscrikers’ lines at one office Leing of the

two-wire type, while the lines of the other
office are of the tvre employing local circuits
for the cut-oil relays and testmo*—cor tacts.
Fig. 2 is a similar view showing a shgl t Cdl—
fication in the trunk and with sulscrilers’

lines at both ofhices emyploying local c1rcmts ,

for testing and for the cut-ofl relays. kig. 3
1s a detalled view of the diflerent.al super-
visory relay employed.

Keferiing to kig. 1, L designates one of the
plurality of subscribers’ lines terminating at
the central office C. This line extends in
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two limbts 2 and 3 from the subscriter’s sta-

tion A to the sald central ofiice C, where it is
fitted with suitable answering and multiple
jacks or connection-terminals J J2. At the

subscriber’s station the usual telephone in-
struments are provided and consist of a

transmitter 4, a recelver 5, a ringer or call-
bell 6, and the condenser 7. The switch-
hook 8 is adapted in 1ts normal position and
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when the receiver 1s placed thereon to open

the circuit through the transmitter 4 and
receiver 5 and to close it through the call-
bell 6 and condenser 7. A retardation-coil
0 18 connected at the substation when the
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5 and condenser 7 to provide a path trans-
parent to steady currents, but opaque to
volce-currents. The line conductors 2 and
3 include, respectively, the armatures or
springs 10 and 11-of the cut - off relay R,
which is permanently legged to ground irom
the sleeve-contacts 7* 7* of the jacks J J*
The armature or spring 10 1s normally con-
nected with eround througn the conductor
12, while the opposite armature 11 1s nor-
mally connected with conductor 13, contain-
mg the line-relay R? for tne line, said con-
ductor leading to the live or ungrounded
pole of the central battery B’ the opposite
pole of which is grounded. The line-relay
R? controls, througn its armature, the cireult
of the line-signal 5. The forward contacts
14 and 15 of the cut-off relay R are adapted
to connect the jacks and the switchboard-
section of the line with the external line-cir-
cult when the said cut-ofl relay 1s energized.
This, it 1s to be understood, 1s a typical two-
wire line-circuit and 1s the particular kind
with which I prefer to use my trunk-arcuits,
although I do not wish to so limit the use of
the invention in all respects. At the central
office C the usual operator’s cord-circuit 1s
provided, said cord-circult having an answer-
me-plug P and a calling-plug I*, each being

provided with a tip-contact p and a sleeve-

contact p?, adapted to register with like con-
tact-surraces 7 and 9* m the jacks of the line
when the plug is inserted theremn. The tip-
contacts or the plugs are connected together
by means of the tip-strands ¢ and #* of the
cord-circult and the interposed condenser ¢,
while the sleeve-contacts are likewise con-
nected by the sleeve-strands s and s* and the
interposed condenser ¢*. A conductor 16
extends from the grounded pole of the bat-
tery B’ to the tip-strand ¢ and contains the
winding of the tip supervisory relay 7, asso-
ciated with the answering-plug P, whiile the
live pole of the battery 1s connected, by
means of conductor 17, with the answering
g'eeve-strand s and inclides the winding of
the sleeve supervisory relay 7. These ve-
lays #* and 7° serve to control the circult of
the supervisory lamp 5%, assoclated with the
answerine-plug P, the former relay serving
to normally close said circuit of the lamp,
while the latter relay nmormally opens the
same. The battery b?®1s associated with the
opposite or calling end of the cord-cireuit and
is connected by conductors 18 and 19 with
the tip and sleeve strands #* and §*, respec-
tively, the former conductor including the
winding of the supervisory relay r, while the
latter conductor includes the similar relay .
These relays serve, in a manner siiilar to the
relays 7* and 7%, to control the circuit of the
supervisory lamp 5%, assoclated with the
calling-plug .

The relays * and 7* are conveniently re-

—_———
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r as the “‘sleeve-relays,” since thev arve coun-
rected with and operated by current flowing

over the correspondiig strands of the coi-
circuit. The tip-straznd ¢* of the eailing ara
testing plug P* 1s normally open throueh tie
extra spring or movabie coutact 20 of the
sleeve-relay 7%, but is adaptec to be ciosen by

X
d. A. . :
2

and its torward coltact 2
when the relay is energized. "fhe baels coi-
tact 22 of this extra spring 20 is conlecte!,
through the medium of conductor 23w
orte side of the high tesistance nid
mnpedance relay 79, known as the 't _
lay,” the other side of which i1s grouade:l.
The armature of this relay is likewise gvoni-
ed, and 1ts forward contact is coriected wilh
the primary winding of the operator’s iidic-
tion-coil 25 by means of concuetor 24,

other end of the said primary windirg i o
nected, through the medium of conduetar:

to the live pole of the battery 13%, & retad
tion-coil 27 being included i this cire
The operator’s transmitfer 2& 18 Joiied o

ol
LoEia?

ore side to conductor 26, mteriedinte lier

primary coil and the coil 27, and cn the other «

side through conductor 29 fo ground.
ondenser ¢ 1s ncluded 1 the operators
local circuit to facilitate tailang azd o

nected as shown. The secondary wiciy
of her mmduction-coil 25 is adapted to be o
cluded, together with her receiver 20 oo
condenser ¢t i a bridee between the steaas
of the cord-circuit by means of v sul ol
key and mdicated dingrammaticaldy by [

Branch conuections 31 and 52 fead o
posite sides of the receiver aid secondary (o
an order-key L% comnected with an o
cireult or wire 33, leading to the oflice 07 0
crounded-alternoting-currernt vivgimg-ge o
ator ¢ is adapted to be conzected, throuoh o
resistance-lamp, with the tip-stroia ¢ of (he
cord-circuit by means of the tip nirgiy
spring k%, the sleeve-contact of sozd kev hew
conuected with battery-lead 26 through wire
26% and resistance 267,

A trunk-cireuit s shown exterdiw
tween the central oflices O and OF) suict o0 2k
cireuit being fitted ot the outeoing ed wil
multiple jacks, such as J* J* o1 azny desi
number. The trusk-circuit exterds i
mbs 35 and 36 to the centiral office L7, wheit
1t 18 provided with suitabie means or test ny
the condition of the warted e, tor v oo
the desired subseriber, ond with siomo/s to oo
able the operator to properiy atted the «
nection. Lhe tip and sleeve coductons 00
and 36 terminate at the incoming oflive

the windines @' and w* of the repenting-ro

."1
.,

b
&

W, which are conrected together thioush
an interposed condernser ¢ The apposic
windings w?* and w! of the saud repeatir-ro!

- k I
! o i

are coniected together through the hotfery
B, which 1s common to the exchonge 07 on
to the incomine trunks at sawd exchanpe, 0
at their opposite terminals with the tip nic
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sleeve strands # and §® of the trunk-cord,
which strands terminate in the correspond-
ing contacts p and 9p* of the tﬂmh—pluﬂ* P2
A trurh—relfmy r is connected with the sleeve-
strand 36 of the trunk by means of conduec-
tor 37 and upon the opposite side, by con-
ductor 38, with the sprmsz,—cojﬂt&ct 39 of the
diflerential supervisory relay 7®. The normal
contact 40 of said spring 38 1s conrected by

connductor 41 with the tip-conductor 35 of the
trunk.

A disconnect-signal 5° and a TIngIng —-mg__ml
St are provided for the incoming e vd of the
trunk. The common conductor 42 le:
the individual branches 43 an 4_4, contain-
ine these limbs, which branches are again
conrected by a conductor 45, leading to the
forward coata@t of a oiouﬂded sprma 46 of
the differential relay /. Tn one of the parol-
Zel branches the normal branch 43, contain-
ing the disconrect-lamp »° and the armature
of the trunk-relay 7, 1s locatel and is so ar-
ranged as to norxrmﬂy close the same. An
additional orounded Sprmﬂ* 47 18 provided ror
the differential reiay r° and when actuated
makes contact with spring 39 of said relay
and opens the circuit between the spring 39
and contact 40. The operator’s receiver 43
is adapted to be bridged across the trunk-
cord, together with the secon dary of her in-
duction-coil 49 and a condenser , by meats

of a listening-key k* k%, it Leing anderstood |

that these keys are ozﬂy diagrammetic rep-
resentations 01 any ordumry 11‘%61111‘9—1"'6"}*
the springs of which are operated by a single
lever or push—buttoil The operator's trans-
mitter 50, which is 1n circuit with the pri-
MAary o “ the induction-coil 49 ,may be charged
fron. the battery B? or by means of a local
battery. |

An order wire or circult 33 extends Irom
the central office C to the cffice C*. A ring-
mmg-generator ¢* 1s adapted to be connected
between ground and the tip-spring &° cf the

- 1inging-key, the sleeve-spring &° thereof be-

ing grounded when operated. A resistance-
lamp 51 1s placed 1n the path of the ringing-
current. The subscriber’s line 1.7, tern.inat-
ing at this oflice, 18 provided with a num
of mu Itiple ]qclﬁ J* 4% each of which hﬂs he
usual tip and QIeevrﬂ- contacts 7 and 7% and
with third contacts 9, which are aclamed to
be grounded when a COIlI‘eCUIlﬂ—pl"EU 1S 1n-
serted in the jack. These springs ¢° are con-

nected with 0116 side of the cut-off relay R?,

the opposite terminal of which 1s cmmected,

by means of a conductor 52, with the live
pole of the battery B®. Test-rings j* are pro-
vided for the sev eral jacks and ave 11’}srhtea
both when the line is not in tse and during a
connection. These rings are connected by
a conductor 53 with the forward contact of
spring 54 of the cut-off relay, said spiing be-
ing grounded through a st itable Tesistance
55.

ads to |

her |

l

/!

- Pervisory signal Q2

<

and is connected with the live pole of the
battery by conductor 52 and at 1ts opposite
termminal with the hne conductor 3, which is
normally open at the subscriber’s station.
A bell 6 1s provided at the latter station and
is connected between the tip limb of the line
and eground when the telephione is upon the
hook 8, but 1s disconnected therefrom when
the telephone 15 1n use.

The operation 1s as follows: The A sub-
scriber desiring a connection with a sub-
sceriber located at anoiher exchange removes
his receiver from the hook, and thereby
closes a path for current between the limbs 2
and 3 of his hime through the transmwitter 4
and retardation-coil 9, the condenser 7 and
ceceiver 5 being connected in parallel with
the retardation-coil. The closing of this cir-
cull permaits current to tlow from the battery
B’ through conductor 13, line-relay kL
spring 11 of cut-off relay R, limb 3 of the
telephone-line, through retardation-coil 9
and tiansmitter 4 at the substation and
thence over limb 2 back to the central office,
and spring 10 cf cut-off relay R, throug h con-
dactor 12, to ground. ‘The line-relay R* 1s
thus operated and closes the circuit of the
sienal-lamp S to ground from the conductor
13. The opemtm upon seeirg the line-si nal

exposed mserts the an swermo plug P into

the a swering-jack J of the su bseriber’s line
and connects her telephone £ 0 with the cord,
cireult by dep:re sing the histening-key k & to
receive the order irom the subscriber. The
ins rtion of the pltg P closes a circuit
thro' gh the cut-cff relay R from the live pole
of the battery B’ thlwﬂh condtctor 17,
sleeve supers 1801}7’ relay 75 sleeve stiand s,
sleeve-con acts p® and j* of the plug end ]ack
thence th: u h the wincin . of the cut-off
relay R to ground. Tlhe epemtmn of this
relay disconnects the armatures 10 and 11
.rom the c¢round-wire 12 and from the bat-
terv-le d 13 and connects them ih.ough the
forward contacts 14 and 15 of said armatures
to the n.rmally disconnected jacks J J*

Tie cperation of the supervisory relay 7
over the path just traced serves to close,
through 1ts armature ¢nd fr nt cortact, the
cireuit of the SLPBTVISOI’} ﬂgnal S2, which is
assoclated with the pl-g i ; but 1t 1s prevent-
ed from glowing b}? the opeiau on of the tip
SUPErvISOry 1elav W 111011 13 connected 1
the conductor 16 and Teccives current over
telepi:one-lire and the tip-strand ¢ of the
cord-clretit and throuah the conductor 16 to
the grounded pole of tl"re battery B’ as soon
as the cut-off relay R 1s operated The su-
therefore remains inert
while the batteﬂr B’ furnishes curren over
the metallic telephone line for tVe operation

of the supervisory relays and for conversa-

tional purposes. The operator’s transmitter
28 1s recelving current at this time from the
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A 111:1@-51&11&1 S¥is ofowded for the line | battery B? over the conductor 26, through 130
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retardation-coil 27, thence through‘ the
tranzmitter 28, and over conductor 29 to
oround. When sound-waves strike the
trans. uitter 28, the current flowing theve-
thiroweh 1s meu, which causes a variation
of the cha ge 1 tne condenser ¢® and a coire-
sponding surge of current through the pri-
a0y ol her indiction-coil 25, These induce
VOl0e~-CUrre: m m the secondary, which arve
transmitted to the line, and the operator 1s
therefore able to converse with the calling
subzcriber.

Upon learning that a subscriber in the eX-
28sag

change C? 13 dgsn‘ d the A operator dep
the ordar- key £* to conumt her te I lyhone
with the order wire or circult 33 and repeats
the number of the wantad subscriber to the
B operator, whose head-telephone 48 1s per-
manently connected with S::ud orcder-wire.
The lattsr operator doswﬂ&ws to the A op-
erator the trunk to be used and proceeds to
tast thﬂ condition Of tlm n'mnt vd lme with the
tip of the plug of tlm 111@011111‘1{1 trunk named.
U e 1111“ 15 1dL no ‘‘click’
for the reason th b the tast-rings 9* of th
SUbSGleC‘I s line are mmsulatad from ground;
but it tae lineisbusy the test- contacts will he
connects vd through resis tance 59 10 ﬂmunu
and since the tn contact of the p Jw IS cOn-
nactzd with the 11‘% pole of pattery 15 & corn-
pletz circuit will be ebt.._mhsﬂed and the op
erator will recerve 2 click, owing to the varia-
tion of the charge of the , condenser ¢6. U TON
finding tae line die the plug P2 is inserted in
one of tae multiple jacks of tae ines want-
ed. The A ommuozt having received the
number of the Lmu t5 be fﬂd mserts the
calling-plug £* oi her cord-cir cuit in the j Jack
of the trunk at her section.  The insertion of
the plue P* closz2s a circult irom the live pole
of t% battor y B* at the A oilice tarough con-
ductor 19, the sleeve supervisory re LL}F'” 7
slaave- s:,trmd $* of the cord-circuit, sleeve-
contacts ot the plun and jack, and over the
sleeve- coudm.ctm 30 of tha trunk through
conductor 37, the tr Lu]l«.-I clay 7, conductor
38, spring 39 01 rel r 8, and spring 47 to
Ground “This cir cmt 15 e}guabhmad 1t the in-
coming end DY reason of L} plue P? having
been insartad in the jack of tlw 11110 whorﬂbv
a pata tor cmr;m 110111 the 1 Ve uola of the
battary B? is establishod over the tl y-strand
of tae tmm{-cord and tip u]d‘"‘ of the sub-
seriber’s line and thenee tarough the ground-
ed signaiing-bell 2t the substetion. This 0p-
tI‘EL'L‘b the differential re elay #° and closes 1ts
springs 46 and 47 upon their forward con-
tacts. By means of the uulmt i the path
over the trunk just traced tiae supervisory
sivnal 8% 12 the cord-cir cmt 1s operatad, and
thus indicat s to the A opera abor that the

called SlleCll er has not ye tl"{:ﬂfondad The

05

actuation of differential relay #° at the m-
coming end connects & ground upon tiae limb
branches; but as the trunk-lela,y 71 1S oper-

- B operator that the

" W 111 be rece wed |
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ated when the lamp St lichts it indicates to
the b operator that the called subscriber has
not yet 1pp114..d In calling the subscriber at
L ie station D the ringing-key &% [ is de-
sressed, which sends curr enit over the tip side

| 0[ the line and throuvh the grounded wf‘ru el

ine-bell.  In cass of the responszof the called
subscr iher during ringing the grounded key
15 in the sleeve-strand of the trunk-cord IO~
vides a ready path to earth for the rctirn
ringing-current. Upon the response of the
**11[ d sah32rihar 61 tyo imbs of tho metalfic
circuit are closed together, and current from
the battary B flows over the metaltlic ine,
'hus turnishing current for the operation of
the transmitter at the station D and at the
same time closing the magnetic eliects ot the
differential 1"::11&1\? s, w hich CONSCC luﬂn‘ila re-
leases its springs 46 and 47, the Tormer serv-
ine to open the ciretit of the IINgIng | A [] g
to there hy extinguish 1t and 1ndi cate to the
called sulscriber !_;_1_1_.:3 I
stonded, while the other spring 47 porn TS
(,ontfwtfs 39 and 40 to close Lonei 1er, and t
connect the trunk-relay » of ‘the metallic cir-
cuit of the trunk, whereby current 1s allowed
to flow over tae metallic circuit of the trunk
from the battery B and since the sard trunlk-
relay is of low resistance 1t 1s mainteinced ac-
tuated during conversation and at the san
time perniits a sullicient flow of cu ll{‘llt Lo en-
eroize the tip supervisory relay ' i the &
Cord- cireuit, w lmh serves to extinguish
SUPETVISOTY L‘a,m= "

1 | y &9 to 1ndicatse to tm:* A on-
erator that the ¢ all‘_ d subseriper has reson 1

NIE

e

ed. The subseribers are now ¢onng ‘*(i d to-
oether for conversation. 'IThe Lattery B s
turnishing cunent to the lime L. for t H 11

)
PULEOS? s and for the 00T wtion of the et t-ofl
I'c 1&}* ELIld supervisory relays. ‘tThe b ‘*H“u
B* is furnishing current ror the operation of
'he trunk and supervisory relays, while the
battery B® provides the called line with ts an
me-current and serves also to operate the
sevoral ¢ lays, -

The ringig-lamp & ia K
wmﬁd from operating Lﬂ, the de éneretzation
of differential relay F" while the dla(‘mnm L-
amp has its path oponcd ol a second ot
l}y the tlunh-l elay 77,

Lp(m bh” tmlnmau@n ol the conver .Ln,m
the subseribers” ta]“ph(}m&; are refurn *{1 o
their 1100]*

, with the result in Lm Case o1 imL
[, that the 41]““1‘1 1sory signal 7 1s opel Lol
and ab line 1* the diflerential ro dav s u; -
ated Ly reason of the path for current ie-
g estallished over the tip side of the line
t-_n‘ouf}h the erounded mﬁuahnﬂ bell. hus
the mumuen of difierential relay ; ONeNS m=
motallic cireuit of the trunk-line o there! Y
render the tip CH{)ElTlJﬂT I'e ]m* n the A
cord—-cu"cun, inoperative, w hich closes tha ¢ir-
uut of the mpmwml’*y uwm.] ‘%1 sm(l Iifnm
'This inchicates to t
up of the D uuLS{,J.ﬂ“ 'S

te lﬂphon o, iho

| cord-circuit 1s then dlscomlectul imm the

=_1
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trunk and the subscriber’s line, thus restor-
ing all parts to normal position at the A of-
fice. The disconnection of the cord-circuit
deénergizes the trunk-relay 77 at the incom-
ing end, which closes the circuit of the dis-
connect-lamp S° and causes it to indicate the
fact of the disconnection at the A office.

The B operator upon seeing signal S° there-

fore takes down the connection at her office,

thus restoring all parts to normal position.
Kig. 2 shows specifically the same arrange-

ment at the incoming oftice, the sukscriker’s

line I? being the same and the trunk-circuit

being the same, except that the trunk-relay
15 adapted to ke connected Letween the tip
side of the trunk-circuit and ground through

“the medium of the grounded spring 47 of the

differential relay 7* instead of Leing connect-
ed from the sleeve side, as in the case of Fig.
1. At the A office the sulscrikers’ lines are
of the type shown at 12, which is the same as
the line 1.* at the B office and the parts have
been correspondingly designated. = The cord-
circuit for use at this office is of the type em-
ploying differential supervisory relays—that
13, the relays are disposed with their windings
in the opposite sides of the cord-circuit,
whereby when current flows over the metallic
ine said relays are irresponsive and the su-
pervisory signals controlled thereby are inert;
but when current flows over one side of the
line or a greater portion flows over one sic
so as to unkalance the magnetic effects of the
two windings, the said two relays are ener-
gized and the lamps are lighted. The bat-
teries B’ and B? are arranged as indicated.
and the windings o and ¢* of the repeating-
cotl J are arranged in inductive relation,

while the windings 0? and ot are likewise sit-

uated. When the subscriber A calls the cen-
tral office, the Line-signal S® is operated by
current over the metallic line. The operator
inserts the plug P of the cord-circuit into the
answering-jack of the line, and thereby closes
the local circuit of the cut-off relay R3, which
1s energized from the battery B’. This dis-
connects the line-signal S* and connects the
test-rings of the jacks to ground. © The su-
pervisory signal S* remains inert on account
of the current flowing over the metallic line
through the substation. In order to estab-

- lish connection with the trunk, the A opera-

55

00

tor inserts the plug P? in one of the jacks
thereof, and, as explained with reference to
Ifig. 1, the plug P? of the line has already
been mserted in the jack of the wanted line,
whereby the differential relay »® at the in-
coming end is operated. A path for current
13 therefore established over the tip side of
the trunk and through the trunk-relay 7 to

ground, the current in this path serving to |
operate the differential supervisory relay

to close the circuit of supervisory lamp S to
thereby indicate that the connection has

e,.

|

scriber has not vet responded. As soon as
the called sulscriter responds the n:etallic
circuit of the trunk is completed, which per-
mits current from the battery B? in the A
cord-circult to flow over the metallic circuit
of the trunk to thereliy render the differen-
tigl supervisory relay 7° inoperative. .The
supervisory signal ¢® 1s rendered inert and in-
dicates to the A operator that the called sub-
scriber has responded. The remainder of
the operation is the same as descril.ed with

reference to Fig. 1 and is not deemed neces-

sary to repeat. The several parts of the ap-

 paratus have Leen designated by the same

reference characters as in Fig. 1, so that the
operation will Le readily understood.

O

70

30

Fig. 3 shows the superposed windings of

Lhe diflerentiel reley, such as is used in both
the cord-circuit and trunk of Fig. 2 and the
runk of KFig. 1, these windings being super-

posed for the purpose of rendering them neu-

orel to the ropidly-varying voice-currents and
ot the same time permitiung the operation of
che relay when cwrrent flows through one
winding only. '

lhe ground connections heretofore re-

rerred to.msay and in practice usually are one

cnd the seme, or they mey be the com-
mon othce-return. It 1s also apparent that
the other poles of the batteries may be
grounded so far as the genersl operation of
the system is concerned, it being only neces-
sery to reverse the connections from those
shown in the drawing. It is also appsrent,
so far as some features of the invention sre
concerned, that the lines may terminsate in
single cords and plugs in place of the double
cords shown and described and that the
trunks may terminate in jocks in place of
plugs and cords.

While L have described one method of cerry-
ing out the invention, I would have it under-
stood that the said invention is not to be so
limited, as itis apparent that verious chenges
cnd substitutions may be made therein and
still come within its scope and principle; but

Wheat I do cleim as my invention, end de-

' sire to secure by Letters Patent, 1s—

1. The combinstion with a trunk-line, of a
cord-circult to connect with its outgoing end
and & called-subscriber’s line with which its
incoming end is connected, 2 disconnect-sig-
nel for sald incoming end, means operated by
current flowing over the ceclled-subscriber’s
line when connection is mesde therewith for

‘plecing said signel in condition to operate,

and further mesns controlled by the connec-
tion of scid cord-circuit with the trunk for
rencering said signal inoperative, substan-
ticlly as deseribed.

2. The combination with a trunk-line, of a

‘cord-circuit to connect with its outgoing end

end a called-subscriber’s line with which its
icoming end 1s connected, & disconnect-sig-

65 been made at the called end and that the sub- } nal for said incoming end, means operated by
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current flowing over a portion of the m_mm- ' called telephone-line at its incoming end,
circuit when connection is made with {he SUpBlVlSOl} signal assoclated with the ot
called line for placing said signal in condition | going end pL,L(, d 1n conaition to ul o1 toe
to operate, and lul -her means controlled by current flowing over one siie ol "L..L_'l_r;e
¢ current sent over the trunk-cireuit when the | talking-circuit when the connection is estii- 7o
cord 1s connecied Lheleﬁfluh for pmvumm - lished “with the said end of the trunk ;1.;1_] "
the actuation of said Siﬁnwl? ﬂﬂu,rd}y d | means operated upon the response of thie

signal can only be operated when the cord- | called subseriber for perinitting the current
cireuit is disconnected from the trunk, sub- | to flow over both sides of the dtnn“—un Lt

[O Sb&ﬂblwﬂy 0,9 ﬂ{}c.,(uli berl %8 I‘CHULGI S"ilxl bllpk}i x] (’Jl"} ;l“l]. ..i. 1ELO) Fpelibe 7 s
The combination with a trunk-line, of & tive, substantially as descris o,
001(1—-(4101% to connect with its outgoing enc 3. The combination with a 1*1--111-1'1;-_'}1----1{1
and a called-subscriber’s line wita which 1ts .;ldl.mptmi to be connected with a caiimg-ln
Incoming end 18 wuneu{}%, & {u%coane@u-ﬂm at 1ts outgoing end and connected m] 3

15 naltor soid incoming end, means actuabed by called te]@phonmnne 2l 1ts mmmunt e, Gl o S
current flowing over a part of the taliung- | supervisory signal associcbed with the ::ri';_;'c.a-

circuit when connection 1s established with | ing end placed in conuition to opoercte
the called line for controlling the circuit m current flowing over one siie onty {.:r_i..’ 'i}.]_]ri.‘
oid signal at one point to pl ce it 11 u:on-mm tallking-circuit when the connec tlon is nace

20 tion to operate, and furcher means uovemﬂu with thﬂ trunk at satd end, 1eans O 1 N

'oy the GOIlIlOGblOll of said cord-circuit with | upon the PeSPONS? ol the ulﬂ Losubserihor
the trunk for controlling the circuit of suic for permitting current to flow over both sices

F.—_—d

sional ot another pomu substantially as de- | of the talking-circuit, and » poli v having o
seribed. WINnaing in the pati of said current an ¢ -

2¢ 4. The combination with a trunk-line, of 2 ul"ﬂl’“ﬁd thereby to renuer the sain super- o
cord-circuit to connect with its outgoing end | visory signal inoperative, sun st Lmlt Yoo r—-—
and a called-subscriber’s l'ne ’ﬂu 1 whilei 16s scribml.,
incoming end is connected, a disconneci-sig- The combination with o truni-lne

nal for said incoming end, o relay sotuated ad ptud to be connected with a COT- Clireiln
30 D}f current flowing over a por on of the talk- | at its outgoing end and conncclted w il_h TP
ing-circuit for plmmﬂ said signel in condi- | called telepl hone-line ot iLs Incoming cixi, ar
tion o operate, and a trunk-r Luy‘ at the in- | super VISOTy Sig nal asgociated witls fhu Gl -

coming end of the trunk and having its 2.0 ooIng end, a [eln setuated by cur wa," HEAE
tion governed by the connection ol the cord- | Ing over one mm (mlv of the talling-cirenis

35 oucun with the trunk, said 'l;mﬂk relay serv- | when the cord- civenit is connected with the e
1110 to control the circuit of szid %mnml ot o | trunk and sarving to ]“‘ LC0 I SUPCIYV G
second point, substantislly as deseribed. blﬂl’l"‘l i congaition to op« mt IV 20T O

5. The combination w ith o trunk-line, of & ates L upon the 2BPONSS of thoe collos s

cord-circuit to connect with 1ts \mm oing end seriber for permitting current to | lw'* SN

g0 and a called-subseriber’s line with which its | both sides ol he tolk INE=-C1e 'Ui“" 1 ’ R
incoming end 18 connec ued; 2 u,ﬁmeonjlﬂv‘t sig- 1 having & winding in the path of s010 curreis
nal for said ; incoming end placed m cong ition | and energized thor ehy for renaering the =, _i :
to operate by current flowing over only one SUPErvisory sional inoperative, sulstanticliy
of the strands of the ﬂlh:tlp-—ﬂiwuu when the | as described.
t | ted wit) the aled b -l 1 T v hination with o frunl - Hine -
45 trunk is connected with tae calied line, anc 0. The combination withh & trunl-hno e

means to prev ent the actuation of sazd i snal | adapted to be connected with a cathing 'f'“i“-}_;i_"-"
during such connection when tiae cord 1s con- 'phom—ium 2t its outgomy end ¢ ‘11 Leonneelrs
nected with the trunk g, sumwn'iml]gr 0.8 d@— with o cailed Lﬂlﬂphom -line at s 1neenin
seribedl. | end, of a supervisory signal "‘:_nf.{}{i.._";."[ vl i1

so 6. The combination with a trunk-line, of & | the outgoing en:l rendered operative vy cur- Fis
cord-circult to connect W 1th 1ts outﬂmnﬂ end | rent over one siie of the tollang-cirer (o
and a called-subsecriber’s line with Which its oround when connection 1% oats T Heie L Lh
incoming end 1s connected, a disconnect-sig- ouinomu end of the mm G OTG TeANN s -
nal for said incoming end placeﬂ in condition | ated when the ealled subs mﬂ CTCERON s o

55 to operate by curre it flowing over only one | permitting current o ftow over the {:"{.'1';_:;"5- 2
of the strands of the Lnlhmﬂ-—cucmt when | side of the hmﬂr—”mmt to renser s sie-
connection is established with the called | nalinoners tive, sulstantinliy os aeseriion,
line, and means to prevent the actuation of 11. The comlbinstion with o t wT"-ﬂ e
said signal during such connection when the | adapted to be connactes twith o erling tole-

65 cord is connected with the trunk or the called- | phone-line at its outeoing end snd conned =:'-::1. 27
subseriber’s telephone is in use, substantially | with a called tel {‘hplmm Sine ot 108 1meair i
as desceribed. end, of a supervisery signal eesocirie; Y”-."i'fl,l

7 The combination with a trunk-line | the incowing end, the incomwing end m'i" "1:"_'1. 3
adapted to he connected with a calling-lne | trunk Leing open m steady currents cnd e
65 at its outgoing end and connected with a | siie thereof helng Connccitm to ground, sl 13-

.
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signal being placed in operative condition by
current flowing over said side of the trunk-
circult to ground, a relay having a winding
energized when the called subscriber re-
sponds for disconnecting szid ground and
connecting the two sides of the trunk to-
gether to perniit current toflow over both sides
thereof, said flow of current serving to render
the supervisory signal inoperative, substan-
tially as described. ' |
12. The combination with a telephone-line
adapted to connect with a cord-circuit at its
outgoing end and connected with a called

- telephone-line at its incoming end, of a super-

15
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visory signal associated with the cord-circuit
and placed in conaition to operate by cur-
rent flowing over one side of the talking-cir-
cult when the cord-circuit is connected with
the trunk, a trunk-relay at the incoming end
of the trunk connected between the ssid side
and ground, and means to connect said

trunk-relay in the metallic circuit of the

trunk when the sulbscriber responds, said re-
lay being of low resistance so as to permit a
sufficient flow of current in the trunk-line to
render sald supervisory signal inoperative,
sukstantially as deseribed.

13. The comrination with a trunk-line
adapted to connect with a calling telephone-
line at its outgoing end and a called tele-
phone-line at its incoming end, of a discon-
nect-signal at the incoming end of the trunk
placed in condition to operate by current over
a portion ol the talking-circuit when connec-
tion 1s estavlished with the called line, a

trunk-relay actuated by current over the

trunk as long as the connection exists at its
outgoing end to prevent the operation of said
signal, sutstantially as deserired.

14. The compbination with a trunk-line
adapted to connect with a calling telephone-
line at its outgoing end and a called tele-
phone-line at its incoming end, of a discon-
nect-signal at the incoming end of the trunk
placed 1n condition to operate by current
over a portion of the talking-circuit when
connection is established with the called line,
a trunk-relay actuated by current over the
trunk when connection is estatlished with
the line, and means for maintaining said re-
lay actuated during conversation, said relay
serving when energized to prevent the opera-
tion of said signal, sutstantially as descrited.

15. The combhination with a trunk-line
adapted to connect with a calling telephone-
line at its outgoing end and a called tele-
phone-line at its incoming end, of a discon-
nect-signal for said incoming end placed in
condition to operate by current flowing over
a portion of the talking-circuit when the

trunk 1s connected with the called line, and

05

means actuated by current flowing over one
side only of the trunk-line to prevent the ac-

tuation of said signal when the called-sub-

scricer’'s telephone is not 1n use and the con-

—— — (el = ]

4

nection exists at the outgoing end of the
trunk, suistantially as described.

16. 1he comkbination with a trunk-line
adapted to connect with a calling telephone-
line at its outgoing end and a called tele-
phone-line at its incoming end, of a discon-
nect-signal for said incoming end, means op-
erated by current flowing over a portion of
the talking-circuit when connection is made
with the called line for placing said signal in
condition to operate and {urther means con-
trolled by the connection at the outgoing end
of the trunk for rendering said signal mop-
erative, sald latter means ieing operated by
current over oneside ot the trunk and ground,
sukstantially as descriked.

17. 'The combination with a trunk-line
adapted to connect with a calling telephone-
line at its outgoing end and a called tele-
phone-line at ils incoming end, of a discon-
nect-signal for said incoming end placed in
condition to operate by current flowing over
a portion of the talking-circuit when the
trunk 1s connected with the called line, and
means to prevent the actuation of said signal
during such connection and when the calling-
ine 1s connected with the trunk, said means
being actuated by current over one side only
of the trunk when the called-sukscriker’s
telephone is not in use and over the metallic
{runk-iine during conversation, sukstantially
as descriied.

18. The combination with a trunk-line
adapted to be connected with a calling tele-
phore-line at its outgoing end and a called
telephone-lire at its incoming end, of a dis-
conrect-signal for said incoming end, means
ore-ated by current over a portion of the
talking-circuit when connection is made with
the called lire Tor placing said signal in con-

dition to operate, and further means con-

trolled by current sent over the trunk-circuit
when the calling telephone-line is connected
with the trunk for preventing the actuation
of said signal, said latter means being oper-
ated over ore side of the trunk and ground
when the called-subscriker’s telephore is not
m use and over the metallic circuit during
comversation, whereby said signal can only

. be operated when the said connection is sev-

ered at the outgoing end, substantially as de-
scribed.

19. The combination with a trunk-line
adapted to connect with a calling-lire at its
outgoing end and a called telephoie-line at
its incoming end, of a disconnect-sichal for

said Incoming end, means actuated by cur-

rent flowing over a part of the talking-circuit
when connection is established with the
called hre for controlling the circuit of said
sigine] et one point to place it in condition to
operate and turther means goverred by the
contection of the caliing-line with the trunk

and operated over one side of the trunk and
| ground for controlling the circuit of said sig-
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nal at another point to prevent its operation,
substentially as described.
20. The combination with a truzk-circut

adapted to conn rect ¢ vbits outeoing end with a |

alling telephone-iive and ot { it ui_coniﬂﬁ end
with a called teiephore-iite, of a disconiect-
sional Tor said Mmfmm cend placed m condi-
tion to opera te by curient flowi 1L OVer & POi-
tion of the tatking-circuit when the trunk s
connected with the called te! ephoze-lize, o 15
o trunk-reloy energized by cuirent flowi irg
over ore side of the trunk and oround whe™
the calling te’ epho e-lize 1s conrected with
the outgoing exd ol the trunk and the CWG:’:{
subscriber’s toig;whozz.a is 10t in use, and en-
ergized during conversation by current over
the metallic civew't, said latter relay serving
when erergized to render said %M__;:Ll 1N.0P-
erative, substantiaily as descrited

51. The combination with a trunk-cireuit
adapted to conrect at its outgoing end with &

alling t(“h]ﬂl@“ e-line and at it% neoming end
with o calied telephore-lize, of a relay at the
inconminge end actuated b*f current over &
portion of the talking-circuit when coniec-
tron 1S chtﬁuhghel with the cailed lire
trunk-relay actuastea by current over the
trunk whe conrection exists at the outgoing

end, and a disconrect-signal &t the mcomirg

l.'.Lr

end entirely controlled by said two relays to !

cause it to eive o disconrect imdication when
connectionissevered at the outeoing end and
still exists at the tiicoming end, %Ub%tﬂﬁl‘tﬂﬁh"
as describe:.

22. The combination with a trunk-cirevit
extending between different switchboard-

sections and adapted to coniect telephone-
lines together for conversation, ¢f a SUper-
visory signal asgociated with the ot toocing end
dddpt("l o be cperated by cu rrent over one
side of the talking-cirerit thereot when con-
nection exists therewith and to be rendered
inoperative by current over the netallic crr-
cuit therect, a relay at the incoming end of
Lhe trunk actuated when connection is es-
tablished with the called line to per init the
flow of current over the said one sice of the
outgolng end, and means for pern 1tting cur-
rent to How over the said
the outecing end when the called party re-
SP()ﬂ{i “substantial v as described. |
23. The combination with a trunk-cireuit
extending between different switchboard-
sections and adapted to connect telephoie-
lines together for conversation, ¢t a super-
visory sional assceiated with the outgoing
end of the trunk placed ia condition to opei-
ate when a connection is established at said
snd by current over one sgide of the talking-
11:(3{:*1{) of said ovtecing end, a relay at the m

comine end cf the trenk thml g the cir-
cuit of the said or tgolng end, said tdw’l eIng

operative when the connection is established
with the called line and before the response

etallic ciret it cf |

P —— ——,——_————— "Eei—m .
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conversation, substantiallv as describe:t.

24. The combination with a trvak-circeuit
extending between d_iﬂ_’mﬁ{zfixt switehboard-
sections and acapted to coniect i_.{‘.]f-‘l]l]{ﬂ-{*‘.-
lines together for conversation, ol a supeis
VISCIY 197 1.;11 asgociated with Hm G, ‘iﬂ iy

end plaﬁed 1 condition to (pw*ﬂﬂ when o
connection 18 ests }"thﬁ at said end, arelay
at the incoming end of the trunk umﬁ,uh; o
the path for current over the cutgcing end,

sald relay beng ene glzed when 1}1{* CONICE-
t1o0 18 egt&bhbh@ 1with the called-subseribeis
e and (@ulenu/{*d uhen {ho called wuh-
seriber responds “to perivit 1o the fatter con-
dition a How of current over L]m cuteoing end
of the trunk suflicient to renden 1111 S ol
visory signal inoperative, substantialiy as ce-
suihed

.....

Gi‘[(}iltuf‘ﬂ hetwecn dlﬂm M{ SV ml hm,uu--
sections and ad fapted to connect telephone-
lites together for conversation, of a supei-
V1§ u} sional associated with (he outeoing
end of the trunk placed 1n condition to ¢ ;Jmm
ate bv current flowing over a portion of the
talking- cnm 1t when LUIU’EGEUOLL% esle 1} ished
at said end, a relay at the meonung _‘
the trounlk com:{f;]lmﬂ the path for cur
over the cutecing end, said relay beimg enei-
olzed when the (‘(;111"'061101] is establis ]m WIth
the called line to perin.it current to flow over
the outgoing end of the trunk to ac teaie s SRES!
SUPErvis mv wuml and means for dethergliy-
e sald relay When the called subseriher ve-
p(}i‘ldS whereby a low-resistance path for
current over the outgoing end of the i’l"t'lhla‘” s
Cmnpletorl to permit a sullicient {low of i
ent thereover to render the sard supervy 501y
blf}:}‘ll inoperative, su ])%‘LM‘LLLU v as desciibed.
96. 'Th{, combination with a trenk-cireuit
extendine between different switchboard-
sectlons and adapted to connect Uh‘q yhone-
lines together for conversation, ol a super-
visory sional associated with {he G 1<mr+m
end, an electromn agnetic winding m the path
Gf cerrent cver one side of the tallcis Vo= ICT T
of the outecing end of the trunk to place said
cignal 1m Lml@l(lutl to operate, a secona wiil-
ing in the path of current over the cther:
of said end to render said sional moperative
when wewwml D) 010( (roiragnet - wineng
at the Incoming end energized when the con-
nection is established with the called live
and when the called-party’s telephone s not
n tee, to complete the path for cu rrent over
the said cne side of the outgolng enc, an U
second electromagnet-wi inding at Hm r‘( Oin-
ine end to be enereized when the calle: I party
answers to carse the n:,,f,unpleu i) ui tiw pa h
for current over the sard metallie crredit,
stantially as d Jescribed.

Cile '1 0]
NCIani
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27. The combination with a trun'-cire fm
extending befween dilierent swiic _[__1__ hoat-

l of the called party and 111{*\}3@1 ative ‘11'1'1‘111;;; 67
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sections and adapted to connect telephone-

visory signal associated with the outguing
end, a trunk-relay at the incoming end ot
the trunk actuated by
the outgoing end when a connection exists at
said latter end, a signal at the incoming end

whose actuation depends upon said relay, a

second relay at the incoming end serving
when energ.zed to complete a path for current
through said trunk-relay over one side of the
outgoing end and when deénergized to com-
plete a path over the metallic circuit of the
outgoing end, whereby a suitable actuation
of the said. supervisory signal is secured and
at the same time the signal at the incoming
end is suitably controlled by the trunk-relay,
substantially as described.

28. The combination with a trunk-circuit
extending between different switchboard-
sections and adapted to connect telephone-
lines together for conversation, of a super-
visory signal assoclated with the outguing
end, a trunk-relay at the incoming end of the

O

| together for conversation, of a supervisory
lines together for conversation, of a super-

signal associated with the outgoing end; a
trunk-relay at the incoming end of the trunk

- actuated by current from over the outgoing
current from over

end when a connection exists therewith, a
signal whose actuation depends upon said re-
lay, and a second relay actuated over one
side of the called telepnone-line and ground
when a connection is established therewith

' to complete a path for current through said

trunk-relay over one side of the outgoing end,
said second relay being deénergized when the
called subscriber responds to thereby cause

70

75

the completion of a path for said trunk-relay .

over the metallic circuit of the outgoing end,
whereby a suitable actuation of the said su-
perviscry signal is secured and at the same
time the signal at the incoming end 1s suit-
ably controlled by the trunk-relay, substan-
tially as described. |

31. The combination with a trunk-circuit

extending between different switchboard-
' sections and adapted to connect telephone-

80
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_ lines together for conversation, of a trunk-
2¢ trunk actuated by current from over the out- | relay at the incoming end adapted to be ac-
ooing end when connection exists at said lat- | tuated by current over the trunk from the
ter end, a signal at the incoming end whose | outgoing end when connection exists at sald
actuation depends upon said relay, and a | end, a second relay at the incoming end of
second relay at the incoming end actuated | the trunk controlling the circuit of said trunk-
by current over a portion of the talking-cir- | relay and suitably actuated by current over
cuit when connection is established with the | the talking-circuit when connection exists
called line to close the circuit of said trunk- | with the called line, and a signal at the in-
relay over one side of the said outgoing end, | coming end controlled solely by said two re-
said relay being rendered inoperative by cur- | lays, substantially as described.
2z rent over the metallic circuit when the called | = 32. The combination with a trunk-circuit
narty responds, whereby a suitable actua- | extending between different switchboard-sec-
“tion of the said superviscry signal is secured | tions and adapted to connect telephone-lnes
and at the same time the signal at the incom- | together for conversation, of a supervisory
ing end is suitably controlled by the trunk- | signal associated with the outgoing end, a
40 relay, substantially as described. trunk-relay at the incoming end of the trunk
929. The combination with a trunk-circuit | actuated by current from over the outgoing
extending between different switchboard- | end when connection exists at said latter end,
sections and adapted to connect telephone- | a signal at the incoming end whose actuation
" lines together for conversation, of a super- | depends upon said relay, and of a differential
45 visory signal associated with the outgoing | relay at the incoming end of the trunk suit-
end, a trunk-relay at the incoming end of the | ably actuated when connection exists with
trunk actuated by current from over the out- | the called line and serving to control the cir-
poing end when connection exists therewith, . cuit of the trunk-relay, whereby a suitable
- a sienal whose actuation depends upon said | actuation of the said supervisory signal 1s se-
so relay, and a second relay at the incoming | cured and at the same time the signal at the
end actuated by current over the called tele- | incoming end is suitably controlled by the
‘phone-line before the subscriber responds to | trunk-relay, substantially as described.
complete a path for said trunk-relay over 33. The combination with a trunk-circuit
one side of the outgoing end, said second re- | extending bketween different switchboard-
-5 lay being deénergized when the called sub- | sections and adapted to connect telephone-
seriber responds to thus close a path over the | lines together for conversation, of a signal at
‘metallic circuit of the outgoing end for said | the incoming end of the trunk, a trunk-relay
trunk-relay, whereby a suitable actuation of | at the incoming end actuated by current over .
the said supervisory signal is secured and at | the outgoing end when connection exists at
60 the same time the signal at the incoming | the latter end, a differential relay also at the
end is suitably controlled by the trunk-relay, | incoming end and suitably actuated when
substantially as described. _ connection exists with the called line, said
30. The combination with a trunk-circuit | signal Feing controlled by said two relays,
extending between different switchboard-sec- | substantially as deserited. |
65 tions and adapted to connect telephone-lines |  34. The combination with a trunk-circuit
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-ential colls, one in each side of the ta
“cirewit, one ol sald coils being included in
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extending between different switchboard- | ond relay at the incoming end havine differ-

sections and adapted to connect telephone-
lines together for conversation, of a diiferen-
tial relay at the incoming end having a wind-
g 1n each side of the talking-circuit and un-
responsive to current in the metallic line,

and a signal at the incoming end whose actu-
ation depends upon said relay, substantially !

a.S descrited.
35. The combination with a trunk-circuit

extending between different switehboard- !

sections and adapted to connect telephone-
lines together for conversation, of a super-

visory signal associated with the outgoing .

end, a trunk-relay at the incoming end of the
trunk actuated by current from over the out-
going end when connection exists at said lat-
ter end, a signal at the incoming end whose
actuation depends upon said relay, and a sec-
ond relay at the incoming end having differ-

the
path of current over one side of the called
Iine and through the grounded signaling-Lell
branch when connection is made with the
line, whereby the differential relay is actu-
ated to close the circuit of said trunk-relay
over one side of the outgoing end and when
the called party responds the said differential

relay 1s rendered inoperative to therehy close | _' !
1n condition to operate, and said relay heing

the circuit of sald trunk-relay over the nie-
tallic circuit of the outgoing end, whereby a
suitable actuation of said supervisory signal
1s secured and at the sane tine the signal at
the mmcoming end is suitatly controlled by
the trunk-relay, substantially as descrited.
36. The combination with a trunk-circuit
extending Letween different switchboard-

sections and adapted to connect telephone-

ines together for conversation, of a discon-

nect-signal at the incoming end, a differen- :
tial relay having a coil in each side of the |
talking-circuit at the incoming end, said re- |

lay being actuated by current through one of
1ts colls when connection has Leen estab-
ished with the called line and the called-
party’s telephone is not in use to place said
signal 1n condition to operate and said relay
beimng rendered moperative by current in the
metallic line when the called party answers,
and a trunk-relay actuated by current sent
over the outgoing end of the trunk to prevent
sald signal operating when connection exists
at the outgoing end. substantially as de-
scrited.

37. 'The combination with a trunk-circuit
extending tetween different switchhoard-

nd

sections and adapted to connect telephone-

lines together for conversation, of a super-
visory signal associated with the outgoing
end, atrunk-relay at the incoming end of the
trunk actuated by current from over the out-

king-
| sections and adapted to connect telephone-
' lines together for conversation, of a discon-

ential colls, one in each side of the talking-
circuit, one of said coils Leing included in the
path of current over one side of the called
line and through the grounded signaling-1:el
branch when connection is made with the
line, whereby the differential relay is actu-
ated to close the circuit of said trunk-relay
over one side ol the outgoing end and when
the called party 1esponds the said differential
relay isrendered inoperative to thereby close
the circutt of said trunk-relay over the me-
tallic cirenit of the outgoing end, said differ-
ential relay also controlling the circuit of the
{runk-relay, whereby a suitable actuation of
the said supervisory signal is secured and at
the same time the signal at the incoming end
1s smitably controlled by the trunk-relay, sub-
stantially as descriked.

38. The combination with a trunk-circuit
extending between different switchhoard-

nect-cignal at the incoming end, a differential
relay having a coil in each side of the tallking-
circult at the incoming end, said relav being
actuated by current through one of its coils
over one side of the called telephone-line to
the substation and thence through the
erounded signaling-bell to place said signal

rendered moperative by current in the me-
tallic ine when the called party answers, and
a trunk-relay actuated by current sent over
the outgoing end of the trunk to prevent said
sional operating when connection exists at
the outgoing end, substantially as described.

39. The combmation with a trunk-circuit
extending between different switchboaid-
sections and adapted to connecttelephone-
lines together for conversation, of a ringing
signal for the incoming end of the trunk, a
relay actuated by current over one side of
the called line when connection is estab-
lished therewith to place said sienal in con-
dition to operate, and means actuated by
current 1 the metallic line when the called
party answers to render sald signal inopei-
ative, substantially as described.

40. The combination with a trunk-cireuit
extending between different switchboard-
sections and adapted to connect telephone-
lmes together for conversation, of aringing
signal for the incoming end of the trunk, a
relay actuated by current over one side of
the called Iine and the grounded signaline-
bell at the substation for placing said sional
in condition to operate, and means for ren-
dermmg saild signal inoperative when the
called party responds, substantially as de-
scribed.

41. The combination with a trunk-line ex-

gomng end when connection exists at said lat- | tending between different switchboard-sec-

~ ter end, a signal at the incoming end whose

tions and adapted to connect telephone-lines
‘actuation depends upon said relay, and a sec- | together for conversation, of a ringing signal
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for the incoming end of the trunk, a relay
actuated by current over a portion of the

tip side of the talking-circwit and called lme
to place said signal in condition to operate,
and means responsive to current in theme-
tallic Ime when the called party responds
for rendering said signal Inoperative, sub-
stantially as described.

42. The combination with a trunk-circuit
extending between different switchboard-
sections and adapted to connect telephone-
lines together for conversatmn of a ringing
stienal for the incoming end of the trunk, a re-
l:&w actuated over a portion of the tall{mmcw—
cuit and called line when connection is @stab—
lished with the called line to place said signal

m condition to operate, and means 1or ren-

dering said relay Immoperative when the called
party responds to thereby render said signal
mc)peratwe substantially as deseribed.

The combination with a trunk-cireuit
extendmg between different switchboard-
sections and adapted to connect telephone-
lines together for conversation, of a ringing

signal for the mmcoming end of the trunl{ a
relay actuated over a portlo:n of the tall’mﬂ‘—
circuit and called line when connection is es-
tablished with the called line to place said
signal in condition to operate, and means for
deenerﬂ‘lzmg sald relay -when the called
party responds to thereby render sald signal
ioperative, substantially as described.

44, The combination 'Wlth a trunk-cireult
between different switchboard-
sections and adapted to connect telephone-
lines together for conversation, of a ringing
sional for the Incoming end of the tluplq a
I'ela,y actuated over a portlon of the talkmm
cireuit, and called line when connection is es-
tablished with the called lme to place said
sional In conditlon to operate, and means
actuated |
the called

party answers for rendermg said

‘relay moperative to thereby refire said sig-

nal, substantially as described.

45. The combination with a trunk-circuit
extending between different switchboard-
sections and adapted to connect telephone-
lines together for conversation, of a ringing
sional for the incoming end of the tru: 111
differential relay havmﬂ' a coll 1n each Slde
of the talking-circuit, means for closing a
path throug,.l one of the coils when connec-
ished with the called lime to op-
erate the same and thereby place said signal
in condition to operate, sald relay being ren-
dered inoperative by current 1 the metallic
line when the called party responds to there-
by render said signal inert, substantially as
described.

46. The combination with a tmnk—cr*cmt
extending between different switchboard-
sections and adapted to connect teléphone-
lines together for conversation, of a ringing

lﬂ'nal for the incoming end of the trunk a,

by current 1n the metallic line when

1

L0

differential relay having a coil in each side of
the talking-circult, means for closing circuit
through one of said coils and over one side of
the called.-line to ground at the substation
when connection 1s established with the
sald line and the subscriber’s telephone is
not 1 use, to thereby operate the same and
actuate the signal, sald relay being rendered
Imoperative by current in the metallic line
when the called party answers to thereby
render the said signal 1nert, substantlallv
S clescrlb ed.

The combination with a trunk-circuit
E‘thll(llnﬂ between different switchboard-
sections and adapted to connect telephone-
Imes together for conversation, of a trunk-
relay at “the 1 meoming end of the trunk actu-
ated by current from over the outeoing end
when connection exists at the latter end, a
siznal at the Incoming end whose actuation
depends upon said relay second relay at
the mcoming end having dlﬁerentlal colls,
one coil in each side of the talking- on“cult,
a source of current, one of said coils being
in the path of current from said source over

one side of the talking-circuit when connec~

tion is made mth the 113{16 whereby the differ-
ential relay 1s actuated at Such time, and
means for mmeluding the said source of cur-
rent between the sald coils and 1 the me-
tallic circuit of the called line when the
called subscriber responds, whereby the
sald relay is rendered 1noperative and the
SubStatlon—transmltter 1s charged for talk-
ing purposes, substantially as described.

48 ’I]Le combingtion with a trunk- Clrcmt
extencing between cifferent switchboar
sections and ac apted to connect telephone—
lines together for conversation, of a ciscon-
nect-s: ﬂnml for the incoming end of the trunk,

means actuated by curie "nt over one sice ot
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a called telephone —1111@ to place saild signal’

1 concition to operate, and means actuated
by current over the trunk from the outgoing
end when connection exists with said ead to
prevent said signal operating, substantiully
as Ceseribed,

49. The combination with a trunk-circuit
extending between cifferent switchboard-
sections and acdapted to coanect telephone-
lines together for conversation, of a ciscon-
nect-signal for the incoming end of the trunk,
means actuated by curr ent flowing over one
sic.e of a called telephov e-l1ne to the substa-
tion and ground to place sa1d signal 1n condi-
tion to operate, and means actuated by cur-
rent over the trunk {rom the outgoing end
when cohnection exists at said end to pre-
vent said signal operating, substantially as

 described.

50. The combination with a trunk-circuit
extending betwoen different switchboard-
sections and ac apted to connect telephone-
lines together for conversation, cf a ciscon-
nect-sig nal for the incoming end of the trunk,
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means actuated by current over one sice of
the celled telephone-hne and thrmwh the
orounced bell at the substetion to place said
signal 1 concition to cperate, and means ac-
tuated by current over the trunk from the
outgoing end when conitection exists at said
end to prevent sg 11d signal operating, substan-
tnlly as Cescribed.

The combination with a trunk-cireuit
eMei_n_-_mg
sections and acapted to connect telephone-
lines tog e‘thm for conversation, of a iscon-
nect-signal for the mcoming end of the tI‘llI’].]{;
means actuated by current over the tip sice
oi the called telephone-line and through Ll e
orounced bell at the substation to place se 1

10'119“1 in conciticn to operate, and means ac-
tuated by current over the trunk from the
outeoing end when connection exists at said
end to prevent seid signal operating, substan
tially as Cescribed.

52. The combination with a trunk-circuit
extencine betweeﬂ c1fferent switchboarc-
sections and acapted to connect telephone-
hn s together for conversation, ol a alscon-
nect-sig nal for the i incoming end of the trunk,
a relay actuated by current over one sice of
the lele{ telephone-line to place said signal
in concition to operate, and a second relay

actuated by current over the trunk {from the
outgoing end when connection exists at said
end 1o m"ovent sald sional operating, sub-
stontially as deseribed.

53. The combination with a trunk-eircut
extenc between cifferent switehboard-
sections and ad apted to connect {elepnone-
limes tm%bl er fm conversation, of a (1scon-
nect-signai for the incoming erd of the trunk,
2 1el~w actuated by current over one side of
the culled telephone-line and throueh the
orounced swualuw—-beﬂ at the substation to
pl vce seld s1o 11“1 1m condition to operate, and
a second 10] 2 ctugteti by current over the
trunk from 1116 outgoing end when connec-
tion exists at =aid end to prevent the opera-
11011 of said signai, substantially as ceseribed.

The combination with a trunk-circuit
e};telldinﬂ between different switchboard-
sections and ad fapted to commt telcphow
lines together {or conversation, of & discon-
nect-s,_g]:mlior the mmcoming end ol the trunk,
a relay actuated over a por tion of the
of the line to place sali signal n cordition to
operate, and o second reley actuated by cur-
rent over the truni from the cutgeing end to
rencer said signnl mmoperative, &ul_rat._m.mllj*
a8 ceserihed,

55. The combination with a trunk-circutt
extending between different switchboard-
sections and adapted to connect telephone-
lines together for conversation, of a ringine
sienal for the incomring end of the trunk
I Jdnced in condition to O“E‘I‘&LBB v current over
one side of the called line to the substation

and through the grounded signaling-bell, and ;

.1"' ok

between diflerent switehboard- |

tip sice |

H

lines together for conversation,

845,452

means actuated by current flowing over the
retallic circuit shen the subscriber ro-
sponds for rendering said signal moperative,
substantially as described.

56. The combination with a trunl-cireuit
extending bhetween different switchboard-
sections and adapted to connect subscribers’
ines together Tor conversation, of a super-
visory relay at the outeoing end actuated
by current over said end and oround when
connecition is established at both ends of ihe
trunk, a su"‘*ewmmy sienal controlled by
sald rel cand ireans ac tuated unon the re-
sponse o[ the called subscriber for discon-
neciing said 01 ound connection to render the
supervisory relay and signal inoperative, sib-
smnmll 7 as described.

T he. combination with a trunk-circuit
emendmg between different switchboard-
sections and adapted to connect subscribers’
of a super-
Vl‘%OI’Y sienaling device and a source of cun-
rent at the outeome end connected between
oround and the ’Lal king-cireutt, a ground
connection from said end at the inconune
end of the trunk during connection with the

called line to provide a return-path for cur-

rent from sald source and means for discon-
necting said ground connection when the
called party answers, substantially as de-
scribed.

58. The combination with a trunk-circuit
adapted to connect telephone-lines together
for conversation, ol a supervisory signal us-
soclated wich me outgoing end of the trunls
placed 1 condition to operate by current
over the tip side only of the trunk when con-
nection is established at said end and with
the called line at the other end, and neans
operaied when a called party mswmwl Lo
per: 1t a flow ol current over h{‘)th sides of
the trunk to thereby render the said signsl
inoperaiive, substantially as described,

59. The combin "LUOH with a trunk-cireun
adapted to connect telephone-lines together
for conversation, a supervisory %1011:11 A850-
ctated with the outgoine end of EllO trunk,
an electror.agnet- wmdmn energized by cur-
rent flowing over one side of the trunk i
nlace saild signal m condition to oner mv
when a connection is established at said end.
and means operated upon. the response of the
called party to pernit a flow ol current over
both sides of the trunk, and an e Utloll.h{lmml,u
winding 1 the path of eaid l..,mttel CUITen .

and ad&:md to render said supervisory sig-
n a] 11“*0”’”“61% 1ve, substantially as de seribed.

The combination with a trunk-circvit
::Ldaﬁ) ted to connest telephone-limes together
for conversation, of a supervisory signs 1 ass0-
ciated with the outgoine end of the frunk,
an electromagnetic devise having two wind-
INgs, One 1&11*(hnﬁ being disp osed in the nath
of current over one side only of the tmml
and adapted when energized to operate said
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signal, and means operated when the called |

party 1esponds to permit a flow of current
over both sides of the trunk, and a second

- winding of sald electromagnetic device in
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the path of the latter current and adapted
when energized to render said signal inop-
eratwe Substantla,lly as described.

The combination with a trunk-circuit
adapted to connect telephone-lines together
for conversation, of a supervisory signaling
device associated with the outgoing end of
the trunk  having two differential windings
connected in the ] path for current over oppo-
site sides of the trunk a path for current be-
ing completed throuﬂ'h one winding and over

the tip side of the trunk only when connec-

tion has been established at both ends of the

trunk, and means operated when the called
party responas to permit a flow of current
over both sides of the trunk, and through the
other winding of said swna,hno' device to
thereby render the 1frna,1 moperatwe sub-
stantially as described.

62. The combination with a trunk-circuit

adapted to connect telephone-lines together
for conversation, of a trunk-circuit, asuper-
visory signal associated with the outgomn-
end of the trunk placed 1n condition to oper-
ate by current over the tip side of the trunk
with return over a third conductor, the me-
tallic circuit of the trunk being open topre-
vent a flow of current thereover and means
operated when the called party responds to
disconnect said third conductor and com-
plete the metallic circuit of the trunk to per-
mit a flow of current thereover to render said

supervisory signal inoperative, substantially
as described.

63. The combination with a trunk-circuit
adapted to connect telephone-lines together
for conversation, of a supervisory signal as-
sociated with the outgoing end of the trunk,
an electromagnet-winding connected in the
path of current over the tip side of the trunk
and ground, and adapted when energized to
place sald signal in condition to operate, the
metallic circuit of the trunk bemng open to
prevent a flow of current thereover and
means operated when the called party re-
sponds to disconnect the ground and complete
tbe metallic circuit to permit a flow of cur-
rent thereover, and a second electromagnet-
winding at the outgoing end, the path of the
latter current be*ng aaapted when energized
to render sald supervisory signal inoperative,
substantially as described.

64. The combination with a trunk-circuit
adapted to connect telephone-lines together
for conversation, of a supervisory smnalmfr
device associated with the outgoing “end of

JLED

the trunk having two differential Wndm oS,
one winding being connected with one side of
the trunk ::md oround when a connection Is
first estabhshed to actuate the same to actu-
ate the signal, and means operated when the

called party responds to disconnect the

ocround from the tlp side of the trunk and to
eonﬂect the two sides of the trunk together
to permit a flow of current thereover throucfh
the other differential winding of said swnal—-
ing device, whereby the signal 1s rendered
mert, substantially as described.

65. The combination with a trunk-ecircuit
adapted to connect telephone-lines together
for conversation, of a supervisory swnalmw
device associated with the outgong “end of
the trunk having differential Wmdmfrs placed

70

75

1n the opposite sides of the talkmﬂ*-clrcmt and -

responsive to current over one side of the
circuit, the signal bemg imert when current
flows over both sides of the circult, means for
directing an excessive current throucrh one
winding when connection 1s established at
the outgoing end to render the signal inopera-
tive, and means actuated upon the response
of the called subscriber for equalizing the

magnetic effect of the current through said
coils when the called subscriber responas
whereby the signal is rendered inoperative,
substantially as described.

66. The combination with a trunk-circuit
adapted to connect telephone-lines together
for conversation, of a relay at the mmcoming
end actuated over a portion of the talking-
circuit when the trunk is connected with the
called line, a trunk-relay at said end actuated
by current over the tip side of the outgoing
end of the trunk only and ground when the
connection is established at the outgoing end
and before the called subscriber 1esp0nds
and a signal at the incoming end whose actu-

30
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ation depenas upon sald £W0 relays, substan-

tially as described.

67. The combmation with a trunk-circuit
adapted to connect telephone-lines togetner
for conversation, of a dlsconnect-smna,l at the
imcoming end of the trunk, a relay at said end
actuated over a portion of the talking-circuit
to place said signal In condition to operate
when a connecfion is established with the
called line, and a trunk-relay actuated over
the tip side only of the outgoing end of the
trunk to prevent the operatlon of said signal,
substantially as deseribed.

Signed by me at Chicago, county of Cook,
State of Illinois, this 29th day of July, 1902,

FRANCIS W. DUNBAR.

Witnesses:

RoBERT LEWIS AMES,

(. Beper.
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