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o all whom it may concern: _
Be 1t known that I, Wirriam W Dran, a

w—

| made to automatically signal the private-

branch—exc‘hauge operator that such discon-

citizen of the United States of America, and

‘& resident of Chicago, county of Cook, and

State of Illinois, have invented g certain new

and useful Improvement-inTe]e_phone‘Trun*k— _
tfollowing is a speci-
fication. '

My invention relates primarily to tele-
phone trunk-circuits and apparatus codperat-
ing therewith, whereby telephone subscribers
whose lines terminafe at diferent central
offices .or central stations may be connected
together for conversational purposes.

This trunking system is intended particu-
1 se between a main exchange and an
auxiliary exchange in which the subscribers’
lines terminating at the main exchange are of
the distinctive “two-wire”’ or “Dunbar’’
type which, as is well known, are provided
with cut-of relays actuated over g portion of
the talking-circuit when the conversational
clrcuits are established, whereby but two
pomt-jacks are required for the lines and but
two cables or wires extend throughout the
switchboard. The connecting -plugs of the
cord-circuits are also provided with only two
contacts and the cord-circuit strands may be
reduced to two in number. The SUpervisory
signais associated with the cord-circuit are
also actuated by current flowing over a por-

- tion of the talking-cireuit and rendered Inop-
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erative by current over 1
when the subsecriber responds. In this type
of line, moreover, the busy testing is accom-
plished on one of the main-line terminals of
the spring-jacks or switch connections of the
lines. - '

The auxiliary exchange is of the type com-
monly known as a “private - branch”” ex-
change, in which a comp aratively small num-
ber of lines terminate. These 1limes may be
provided with a single switch connection, and
1t1s desirable, owing to the few numb er of com-
munications that may be desired between the
two exchanges to adapt the trunk-circuit for
reciprocal operation. = It is also desirable to
supervise the connection from the main ex.
change so that when

the private-branch-ex-
change subseriber returns the receiver to the
hook the operator at the main exchange will
be notified of the fact and will sever the con-
neciion before her, the arrangement being |

the telephone-line

 nection has heen made, whereupon the circuit

1s disconnected at the branch exchange.

In accordance with my mvention a main-
exchange operator answers the call of a sub-
scriber for a connection in the regular man-
ner and upon finding that a subseriber in the
private-branch exchange is wanted, she tests
the condition of the trunk-cireuit and upon
finding the same idle a connection 1s made
therewith which operates the calling-sional at
the auxiliary exchange. The B operator at
sald exchange connects her telephone with
‘the trunk-line and learns the subscriber de-
sired and connects the incoming end of the
trunk with the line of said subseriber. When
the wanted subseriber responds, a visual indi-
cation before the B operator 1s given and at
the same time the usual supervisory signal in
the A operator’s circuit is likewise rendered
moperative to indicate to her that the sub-
scribers. are in condition for conversation.
When the private-branch subseriber desires a,
connection with the main exchange, he com-
municates the order to the B operator, who is
provided with lines to operate a signal at the
opposite end of the trunk-circuit to attract
the attention of the A operator. The con-
nection is then completed ai the main ex-
change in the ordinary manner. At the ter-
mination of the conversation when both sub-
seribers return their receivers to their hooks
the supervisory signals assoclated with the
connective circuits at the A exchange are op-~
erated, and when the connection is severed a
signal is automaftically given to the B oper-
ator, who takes down the connection at this
end. In order to Carry out these various op-
erations, I provide in conneciion with the out-
going ends of the trunks an arrangement cor-
responding in all respects to the ends of the
subscribers’ lines, whereby the method of op-
eratlon in connection with the trunks is S1II-
lar to that with the subseribers’ lines. More-
over, the installation of the trunk-circuits is
the same as the subscribers’ lines, whereby
when it is desired to provide. trunk-circuits
extending to the auxiliary exchange it is
merely necessary to send the wires to sald ex-
change instead of to g subseriber’s station. -
~ For the proper operation of the super- 1o;5
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high-resistance and high-impedance polar-
ized relay -connected between the trunk-line
conductors and adapted under normal con-

ditions to be operated
during the connection to be operated in the

reverse direction, whereby the desired actu-
ation of the supervisory signals results. 1
further provide at the Incoming end of the
trunk a ringing-signal, which indicates to the
B operator when the called subscriber has re-
sponded to his call. A pilot-signalis also pro-
vided which is common to & plurality of
trunks and which operates whenever the call-
ing -signal or disconnecting - signal 1s oper-
Although I have described the inven-
tion as being particularly applicable to aspe-
cial type of lines and 1n connection with a
private-branch exchange, I do not wish to
thus limit myself in all respects, as it 18 evl-
dent that certain features ot the invention
may be capable of use n other relations.

My invention 1s illustrated in the accom-
panying drawing, im which the figure is a di-
aoram of a subscriber’s line terminating at a
main exchange, a cord-circuit and connecting
apparatus at such exchange, and a trunk-cir-
cuit leading to a private - branch exchange,
together with a subscriber’s line terminat-
ing at said branch exchange.

In the diagram, 1.-designates
plurality ot subseribers’ lines terminating at
fhe central office C. This line extends 1n
t wo limbs 2 and 3 from the subscriber’s sta-
tion A to the said central office C, where it 1s
fitted with suitable answering and multiple
jacks or connection-terminals J J% At the
<ubscriber’s station the usual telephone 1N~
struments are provided and consist of a trans-
mitter 4, a receiver 5, a ringer or call-bell 6,
and the condenser 7. The switch-hook 81s
adapted in its normal position and when the
receiver is placed thereon to open the circuit
through the transmitter 4 and receiver 5 and
to close it through the call-bell and con-
denser 7. A retardation-coil 9 1s connected
ot the substation when the hook 1s raised 1n
parallel with the receiver 5 and condenser 7,
to provide a path transparent to steady cur-
rents but opaque to voice-currents. The hine
conductors 2 and 3include, respectively, the
armatures or springs 10 and 11 of the cut-ofl
relay R, which 1s permanently legged to
oround from the sleeve-contacts 7% 7 of the
jacks J J%.  The armature or spring 10 18 nor-
mally connected with oround through the
conductor 12, while the opposite armature 11
is normally connected with conductor 13,
containing the line-relay R* for the line, said
conductor leading to the live ov ungrounded
pole of the central battery B’, the opposite
pole of which 1s orounded. The line-relay
R? controls through its armature the circuit
of the line-sienal S.  The forward contacts 14
and 15 of the cut-off relay R are adapted to

. one of the

connect the jacks and the switchboard-sec- |

in one direction and

 swering-plug I,

 with the answering
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ton of the line with the external line-circuit
when the said cut-off relay is energized. This,
‘t is to be umderstood, is a typical two-wire
line-civeuit and is the particular kind with
which I prefer to use my trunk-circuits, al-
though I do not wish to so limit the use of
the invention in all respects.

At the central office C the usual opera-
tor’s cord-circuit is provided, said cord-cir-
cuit having an answering-plug P and a call-
ing-plug P each bemng provided with a tip-
contact p and a sleeve-contact p%, adapted to
register with like contact-surfaces 7 and 7* 1
the jacks of the line when the lug 1s inserted
‘herein. The tip-contacts of the plugs are
connected together by means of the tip-
<trands ¢ and 2 of the cord-circuit and the in-
terposed condenser ¢, while the sleeve-con-
tacts are likewise connected by the sleeve-
<trands s and s* and the interposed condenser
2 A conductor 16 extends from the
orounded pole of the battery B’ to the tip-
trand £ and contains the winding of the tip
supervisory relay 7, ‘associated with the an-
] | while the live pole of the bat-
tery is connected, by means ol econductor 17,
sleeve-strand s and 1n-
ludes the winding of the sleeve supervisory
relay 5. These relays 7 and 73 serve to con-
trol the circuit of the supervisory Jamp S?,
~ssociated with the answering-plug P, the
former relay serving to normally close said
cireuit of the lamp, while the latter normally
opens the same. The battery B* 1s asso-
ciated 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 %, respectively, the former conductor in- .
cluding the winding of the supervisory relay

rt, while the latter conductor includes the
similar relay °. These relays serve in a
manner similar to the relays 7* and r° to con-
irol the circuit of the supervisory lamp S,
associated with the calling-plug P The
relays r* and r* are conveniently referred to
as the “tip-relays’” and relays 7° and r° as the
«gleeve-relays,” since they are connected
with and operated by current flowing over
the corresponding strands of the cord-cir-
cuit. The tip-strand # of the calling and
testing plug P? is normally open through the
extra spring or movable contact 20 of the
sleeve-relay 7*, but is adapted to be closed by
the said spring and 1ts forward contact 21
when the relay is energized. The back con-
tact 22 of this extra spring
through the medium of conductor 23 with
one side of the high-resistance and high-1m-
pedance relay 7%, known as the ‘“ test-relay,”
‘he other side of which is grounded. The

armature of this relay is likewise srounded,

" and its forward contact 1s connected with the

primary winding of the operator’s induction-
coil 25 by means of conductor 24 The other
end of the said primary winding is connected
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through the medium of conductor 26 to the
live pole of the battery B? a retardation-coi]
27 being included in ‘this circuit. The op-
erator’s transmitter 28 is Jjoined on one side
to conductor 26 intermediate her primary coil
and the coil 27 and on the other side through
conduector 29 to ground. A condenser ¢? is
' L in the operator’s local circuit to
facilitate talking and is connected as shown.
The secondary winding of her induction-coil
25 13 adapted to be included, together with
her receiver 30 and a condengar ¢!, 1n a bridge
between the strands of the cord-circuit - by
means of any suitable key and indicated die.
grammatically by £ k. A grounded alternat.

INg-current ringing-generator ¢ is adapted to

be connected through a resistance-lamp with
the tip-strand #* of the cord-cireuit by means
of the tip-ringing key-spring 2, the sleeve-
contact £* of said key being connected with
battery-lead 26 through wire 26 and resist-
ance 26°, o '

A trunk-circuit is shown extending be-

tween the central office C and the private-

branch exchange C? said trunk-circuit beirg
fitted at the outgoing end with

- Jacks,such as J® and J ,and with a cut-off re-
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- tact p? of the plug P2

s

lay R?, legged to ground from the sleeve-con-
tacts of the jacks. The tip-spring of said re-
lay is normally connected with a conductor
26%, which includes the line-relay R* for the
trunk and which in turn controls the circuit
of a suitable signaling-lamp, as shown. The
sleeve-contact of the relay is normally
grounded also, as shown in the figure. At
the incoming end of the trunk the flexible
strands #* and s* are connected with the tip
andsleeve conductors 35 and 36 ,respectively,
and terminate in contacts pand p*of the con-

necting-plug P°. A polarized trunk-relay 7
of high resistance is bridged across the cir-"
by conductor 40.:

cuit between the strands
The armature 41 of said relay is connected by
conductor 42 with the spring-contact 43 of a
relay r* which is connected upon one side
conductor 44 with the battery B® and upon
the other by conductor 45 with the '
A normal contact 46
of said spring 43 of relay r° is grounded,
while the forward contact 47 is connected, by
means of a conductor 48, to the point 49,
irom whence a branch 502 extends to the
calling-lamp S°. A conductor 51 extends
from the other side of the lamp to the pilot-
relay 7% the other terminal of which is con-

nected by a conductor 52 with the live pole

of the battery B®. A second branch 53 ex-

- tends from the point 49 to a contact 54 of the

Yo

F-
-
[ -

polarized relay 7, the other contact 55 of |

which is convected with the conductor 50,
leading from the normally grounded Spring

~ ofrelay 7° which is included in the tip-strand
~ * of the trunk-cord to the _
of relay r°, the forward contget 5% of which is

spring-contact 57

connected with the ringing-lamp S*, the op-~

| posite

out over the line to the subscriber.

multiple

by

third con-

| the ground-wire 12

pole of which is connected with s Con-

ductor 44, leading to the battery B3, A

power-generator ¢* and a hand-generator ¢
are provided for the trunk-cord, either of

- which may be connected by the switch 59
- with the ke ys ft It

_ 1n the strands # and s° of
the cord, by means of which current 1s sent
The op-
erator’s receiver 50 may
bridge of the trunk by the listening-key ¢ ¢
while the transmitter is supplied by current
In a suitable manuer, said bridge mcluding

the condenser ¢ and the secondary of the op-

erator’s induction-coil 442,
the said receiver, secondar _
denser a low-wound retardation-coil 60 is

I'n parallel with

0e connected in a

v coll, and con-
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provided and which when conrected by

means of the key &% %% across the cirenit
Serves to connect a low-resistance path in
saunt of the relay . A condenser ¢ 10 the
tip-strand shunts _
scribers’ lines terminating at this exchange
comprise the usual substation-circuit; but at
the ‘exchange the springs of the switch-sock-
ets are provided with normal contacts, of
which the tip-contact is grounded by conduc-

| tor 61, while the sleeve-springs normally con-
‘nect with the conductor 62, leading to the

line-relay R? and which is connected with the
live pole of the battery B3, The line-relay R?
controls the circuit of the line-signal S.

The operation is as follows: The A sub-
scriber desiring a connection with subseriber
D, located at the private-branch exchange,
removes his receiver from the hock, and
thereby closes a path for current between the
limbs 2 and 3 of his line through the trans-
mitter 4 and retardation-coil 9, the condenser
7, and receiver 5 being connected in parallel
with the retardaticn-coil. The closize of
this circuit

R? spring 11 of cut-off relay R, limb 3 of the
telephone-lire, through retardation-coil 9
and transmitter 4 af the substation and
thence over limb 2 back to the central oflice
and spring 10 of
ductor 12 to eround. The line-relay R? is
operated -and closes the circuit of the
signal-lamp S 4o ground from the conductor
13. The operator upon seeing the line-sig-
nal exposed inserts the answeritg-plug P
1nto the answering-jack J of the subseriber's

permits current to flow from the
battery B/, through conductor 13, line-relay

cut-off relay R through con-

the tip-relay r5. The sub- -
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line ard connects her telephone 30 with the

cord-circuit by
k k to receive
The insertion

depressing the istering-key
the order from the subscriber.
of the plug P closes a eircuit

through the cut-off relay R from the live pole

of the battery B’ through conductor 17,
sleeve superviscry relay 7%, sleeve-strand s,
sleeve-contacts p% and 7* of the plug and jack,
thence through the winding of the cut-off re-
lay R to ground. The operation of this re-
lay disconnects the armatures 10 and 11 from
and frem the battery-

120 .
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lead 13 and connects them through the for-

ward contacts 14 and 15 of sa1d armatures to

the normally disconuected jacks J J% The
operation of the superviscry relay 7% over the
path just traced serves to close through its
crmature and front contact the cireuit ol the
supervisory signal 37 which is assoceclated
with the plug P; but 1t 1s
olowing by the operation of the tip super-
visory relay r*, which s connected 1n the con-
ductor 16 and receives current over tele-
phone-lize and tie
cireuit and through the corducter 16 to the
orounded pole of the battery B’ as soon as
the cut-off relay R is operated. Thae super-
visory signal S? therefore remains inert, while
the battery B’ furnishes current over the me-
tallic telephone-lire for the operation of the
supervisory relays aud for corversational
purposes. The operator’s trapsmitter 28 1s
receiving current at this time from the bat-
tery B* over the couducter 26 througi re-
tardation-coil 27, thence through the trazs-
mitter 28 and over corductor 29 to grouid.
When sound-waves strike the transmitter 28,

the current flowing therethrough is varied,

which causes a variation of the charge in the

condenser ¢® and 4 corresponding surge ol

35

current through the primary of her i.duc-
tion-coil 25. _
the secondary, which are transmitted to ti

lize, and the operatoris therefore able to con-

verse with the callizg subscriber.
Upon learning that subscriber D, located
in the private-branch exchange, 1s wanted,

the A operator tests the condition of the
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the

‘operating the test-relay

trunk leading to that exchange by touching
tip of her calling-plug to the test-ring
of the jack and if the trunk-line is busy the
sleeve-rings are connected with.tne live pole
of the battery B? through the sleeve-strand
of the inserted plug, whereby when the tip
of the testing-plug engages the ring of the
testing-jack the circuit will be completed
through the tip-strand of the testing-cord,
contacts 20 and 22 of sleeve-relay 17,
through the test-relay r° to around, thus
and causing a click
in the operator’s receiver. If the trunk 1s
found idle, however, a plug is inserted, which
closes the circuit from the sleeve side ol the
cord-circuit through the cut-off relay It?
which disconnects the grounded sleeve-spring
of the relay and the tip-spring from the line-
relay R* and connects them with the corre-
sponding contacts of the trunk-jacks.  Un-
der normal conditions current is flowing from
the necative pole of the battery BB* over con-
ductors 26 and 26#, through line-relay R*, and
thence over the trunk-conductor 35 to the
branch exchanee (* and thence through the
high-resistance polarized relay 7 and back
sver the trunk-conductor 36 to ground. This
serves to maintain the armature of the trunk-

relay #7 in the position shown, and on ac-

prevented irom

tip-strand ¢ of the cord-

These ir.duece voice-currents 1i |

and |

!
!

I ———— — R B

|
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count of the resistance of the trunlk-relay 7
the line-relay R* is not operated. The 1n-
sertion of the plug P?, however, causes cur-
rent to flow from said battery in the opposite

' Jirection over the trunk and over the trunk-

relay 77, which causes its armature to discon-

70

hecet from contact 55 and malke connection

with contact 54, thereby clesing a circult
from the live pole of the battery B® over the
conductor 52, through pilot-relay 7%, con-
ductor 51, calling-signal &°, which 1s prefer-
ably a small incandescent lamp,
H0?,
41 of the trunk-relay, and thence from con-
ductor 42 and contacts 43 and 46 of relay 7’
to eround. The lamp S°1s therefore
and indicates to the branch-exchange oper-
ator that a connection is desired. She
therefore connects her telephone with the
trunk-cireuit by means of key k° k¢, and upon
Jearning the order the connecting-plug P? 1s

__

conductor
point 49, conductor 55, contacts 54 and -

30

lighted -

inserted in a jack of the subscriber’s line.

The insertion of this plug cleses the circuit
from the live pole of the battery over con-
ductor 44, relay r°, conductor 49, and through
ihe sleeve-contact p* of the plug P?, and
through the grounded ring of the subserib-

90

er’s jack. 'Thisrelay 7°1s therefore operated

and opens the circuit of the calling-lamp ©°
ot its contacts 43 and 46, and at the same
time closes its contacts 57 and 58, whereby
o cireuit is clesed from the live pele of the
battery B* over conductor 44 to the ringing-
lamp S, contacts 57 and 53 of sleeve-relay
¢ conductor 56 to the spring-contact of the
relay 7%, which is normally orounded.

L

ringing-key k* k*, which connects the hand-
oenerator ¢° or the large oenerator ¢* with
the cord-circuit and apparatus of the sub-
station D. TUpon the response of the sub-
seriber current flows from the battery B* at
the main exchange over both sides of the

cord-cireuit, both sides ofithe trunk-circuit,

the trunk-cord, and over both limbs of the
telephone-line. Current flowing in this path
operates the tip-relay r* to open the circuit
of the ringing-lamp S*, which 1s extinguished.
This circuit is also of low resistance as com-
pared with the bridge containing the trunk-
relay 77, which permits a sufficient flow of
current to operate the supervisory relay r* in
the A cord, thus retiring the supervisory
sional & and indicating to the A operator
that the subscribers are in communication.
At the termination of the conversation, when.
the subscribers have returned their recelvers

to the hooks, the circuits irom the batteries

B’ and B are interrupted and the supervi-.

[

sory lamps S* and S° in the main exchange
are lighted, thus indicating that fact to the
operator, while the lamp S* 1s again lighted
at the B exchange. The operator observing
both signals lighted withdraws the plug P?,
thus permitting current to tlow over the

95
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<ubscriber is then called by depressing the:
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trunk-line in_the opposite direction as under

normal conditi_on-s_ and operating the trunk-
relay and causing its armature to disconnect
the contact 54 and conneet with contact 55,

whereby a circuit through the disconnecting- |

lamp S is provided from the live pole of the
battery B* through the pilot-relay and lamp
S, conductor 50%, point 49, conductor 48,
contacts 47 and 43 of relay »°, conductor 42,
contacts 41 and 55 of relay #°, conductor
o6, to the spring of relay 7 and ground.
Lhe operator observing both of these signals
S*and S° withdraws the plug P* and all parts
are restored to normal condition.
the private-branch-exchange subscriber D
wishes a connection with the main exchange
he indicates a call in the usual way and is
answered by the operator, who communicates
with the main exchange by depressing listen-
ng-key k° k¢, which connects a low-resistance
retardation-coil 60 across the circuit in par-
allel with the trunk-relay #7. This permits
sutficient current to flow over the circuit
through the trunk-line relay R* to attract
its armature and light the trunk-line lamp.
The operator at the A exchange seeing the
signal connects her cord with the trunl and
completes the desired connection.

The ground connections hereinbefore re-
ferred to at the two exchanges may and in
practice usually are the common offi¢e-return
or ofhice-ground. Tt is also apparent that
the otherpolesof the batteriesm ay be ground-
ed so far as the operation of the system is
concerned, the only variation being to re-
move the present ground connections, to re-
place them by other conductors, and to place

a groundc upon the opposite pole of the bat- |
tery. It is alsoevident,in so far as some fea-

tures are concerned, that the lines may termi-
nate in single plugs and cords in place of the
double cords shown and that the trunks
may termineate in jacks in place of the plugs
and cords, _ |

Heving thus described my invention, what

I claim, and desire to secure by Letters Pat-

- ent, 1s— |

1. The combination with a trunk-line ex-
tending in two limbs only between different
switchboards and having switeh-sockets only
at one end and a connecting-plug only at the
other to establish talking connections, of

~means at each end of the trunk operative

55

00

from the other end thereof over the metallic
circuit of the trunk, for attracting the atten-
tion of the operator, whereby the trunk is
adapted for reciprocal operation, substan-
t1elly as described. _ |

2. The combination with a trunk-line ex-
tending in two limbs only between different
switchboards and having a switch-socket
only at one end and a connecting-plug only at
the other for establishing talking connections
through the trunk, of means actuated over
the metallic circuit of the

In case

trunk to signal the |

P

operator .-git the plug end of the trunk -fro_m |
the socket end, and a calling-signal at said

socket end placed under the control of the
operator at the plug end, whereby the trunk-
circuit is adapted for reciprocal operation,
substantially as described.

3. The combination with a trunk-line eX-
tending between different switehboards and
having multiple-switch sockets at one end for
establishing connection with the trunk, of a
caliing-signal at said end placed under the
control of the operator at the other end of the
trunk, said sockets being normaily discon-
nected from'the trunk but adapted to be con-
nected therewith when the talking-circuit is
established with one of said sockets, substan-
trally as desecribed. |

4. The combination with a trunk-line ex-

75

30

tending between different switchboards and

having normally disconnected switch connec-
tions at one end, of asignal at said end placed
under the control of the operator at the other
end of the trunk, a cut-off relay actuated
when a connection is established with one of
sald switch connections to render said signal
inoperative and to operatively connect the
switch connections with the trunk-circuit,
substantially as deseribed. |

5. The combination with a trunk-line ex-

' tending between different switchboards and

adapted for reciprocal operation, of switch

connections for said trunk-line at one end |

normally disconnected from the trunk, a call-
ing-signal at said end normally connected
with the trunk, and means for disconnecting
sald signal and connecting the switch connec-
tions with the trunk when a talking-cireuit is
established with one of said switch connec-
tions, substantially as described.

6. The combination with a trunk-line ex-

tending between different switchboards and
having switch-sockets at one end normally

In inoperative relation with the line, of a sig-
nal associated with said end and having its
operation controlled from the opposite end of
the trunk, and a cut-off relay actuated over g
portion of the talking-circuit when connec-
tion 1s established with the line to operatively
connect said sockets with the trunk-line ancd
to render said signal inoperative, substan-
tially as deseribed. |

7. The combination with a trunk-line ex-
tending befween different switchboards and

‘having switch-sockets at one end, g sional

associated therewith, said sockets being nor-
mally disconnected from the trunk-line, a cut-

the talking contacts of the switch-sockets,

‘and means when a connection is established

with one of the sockets to actuate the cut-off

i relay to render the signal inoperative and to

connect the sockets with the line, substan-
tially as described.

8. The combination with a trunk-line ex-
tending between different switechboards and

Go
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adapted to interconnect telephone-lines for

‘conversation, of switch-sockets at one end, a

line-signaling device and source of current
normally connected therewith at said end,
whereby: the operator at the other end ol the
trunk is enabled to operate said signal by
completing the circuit thereof, and means
actuated over a portion of the talking-circuit
for rendering said signal inoperative when
connection is established with said sockets,
substantially as described. -

9. The combination with a trunk-line ex-

tending between different switchboards and

‘adapted to interconnect telephone-lines Tor

conversation, of switch-sockets at one end, a
line-signaling device and a source of current
normally bridged in series between the Limbs
of said line at said end a key at the other end
whereby the operator at the other end is en-
abled fo actuate the signaling device by

~ completing the circuit of the same, and means

for rendering said signal inoperative when
the connection is established at that end,
substantially as deseribed. |

10. The combination with a trunk-line ex-
tending between different switchboards and
adapted to interconnect telephone-lines for
conversation, of switch-sockets at one end, a
line-signaling device and a source of current
normally connected with the trunk at sald
end, a key to enable the operator at the oppo-
site end of the trunk to complete the circuit
of said source and said signaling device 1o
operate the same, and means for disconnect-
ing said signal from the trunk when connec-
tion is established with any of said sockets,
substantially as described.

11. The combination with a trunk-line ex-
tending between different switehboards and
adapted to interconnect telephone-lines for
conversation, of spring-jacks for said trunk at
one end, a line-signaling device and a source
of current normally bridged in series between
the limbs of the trunk-line at said end,
whereby said signal may be actuated from the
other end of the trunk and a cut-ofl relay
actuated over a talking-strand of the trunk-
line when a connection is established with
one of said spring-jacks to render said sig-
naling device inoperative, substantially as
described.

12. The combination with a trunk-line ex-
tending between different switchboards and
adapted to interconnect telephone-lines for
conversation, a line-signaling device and a
source of current normally connected with
the trunk, whereby the operator at the other

end of the trunk is enabled to operate said

device by completing a path for current over
the two limbs of the trunk-line in series,
spring-jacks for said end of the trunk, a cut-
off relay having its circuit closed through
talking contacts of said jack when a connect-
ing-plug is inserted therein, and means for

directing current through said cut-off relay

850,470

when 4 c¢onnection is established at one of
said jacks to cut off said line-signaling de-
vice, substantially as described. '

13. The combination with a trunk-line ex-
tending between different switchboards and
adapted to interconnect telephone-line cir-
cuits for conversation, of spring-jacks for
said trunk-line at one end, a cut-off relay
connected between one side of the talking-
cireuit and a third conductor, said jacks be-
ing normally disconnected from the trunk-
line, a line-signaling device and a source of

] O

75

current normally connected with said trunk-

line, and means for connecting a source of

current between said third conductor and the
contact of the spring-jack with which said
cut-off relay is connected when the cord-cir-
cuit is connected with the jack, whereby said
cut-off relay is operated to render the sig-

naling device inoperative and to connect the

spring-jacks with the trunk-line, substan-
t1ally as described. -

14. The combination with a trunk-line ex-
tending between different switchboards and
adapted to interconnect telephone-lines for
conversation, of a signal at one end of the
trunk, a polarized relay of high resistance at

‘said end connected with the trunk, a source

of current normally connected with the
other end of the trunk and sending current
thereover and through said polarized relay
to operate it in such direction as to prevent
the operation of said signal, a signaling de-
vice at said other end of the trunk in the path
of said current but not operated thereby
owing to- the resistance of said polarized re-
lay, and means under the control of the oper-
ator at the first-named end of the trunk for
closing a low-resistance path for said current
o operate said signaling device, substan-
tially as described. '

15. The combination with a trunk-circuit
extending between different switchboards
and adapted to interconnect telephone-line
circuits for conversation, of a signal located
at one end, a high-resistahce polarized relay

bridged across the metallic circuit of the

trunk-line at said end, a source of current
and a signaling device connected between
the line conductors at the opposite end, said
source sending current over the trunk-hne
and through said high-resistance relay in the
proper direction to prevent its operating said
signal, the flow of said current being limited
by the high resistance of said relay to pre-
vent the simultaneous operation of the said
sienaling device at the opposite end of the
trunk, means under the control of the oper-
ator for short-circuiting the polarized relay
to permit the operation of the said signaling
device from said current source, substan-
tially as described. .

16. The combination with a trunk-circuit
extending between different switchboards
and adapted to interconnect telephone-line
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circuits for conversation, of g signal located
al one end, a high-resistance polarized relay
bridged across the metallic cireuit of the
trunk-line at said end y & source.of current and

a signaling device connected between the

line conductors at the opposite end, said
source sending current over the trunk-line
and through said high-resistance relay to
actuate it in the proper direction to prevent
the operation of said signal, the flow of said
current being limited _
of said relay to prevent the simultaneous op-
eration of the said signaling device at the OP-
posite end of the trunk, means under the con-
trol of the operator for short-circuiting the
polarized relay to permit the operation of
sald signaling device by the increased cur-
rent-flow, and means when a connection is
established with the second-mentioned end

of the trunk to disconnect said source and
signaling device and to complete a path for

current over the trunk-line in the opposite
direction to.onerate the polarized relay in the.

reverse direction, whereby said signal at the
latter end is operated, substantially as de-
seribed.

17. The combination with g trunk-line ex-
tending between different switchboards and
adapted to interconnect telephone-lines for
conversation, of .
trunk, a polarized relay of high resistance at

said end connected with the trunk, a source
of current normally connected with the other

end of the trunk and sending current there-

over and through said polarized relay to op-

erate 1t in such direction as to prevent the
operation of said signal, a line-signaling de-
vice at the opposite end of the ‘runk 10 the
path of said current but not normally oper-
ated thereby owing to the resistance of said
polarized relay, means under the control of
the operator at the first-named end of the
trunk for closing a low-resistance path for
sald current to cause saic signaling device at
the opposite end of the trunlk to operate, and
neans when a connection is established with
sald second-named end to render sajd signal-
1mg device moperative, substantially as de-

‘seribed.

18. The combination with a trunk-line eX-
tending betweea different switchboards and
telephone-lines for
conversation, of a signal at .one end of the
trunk, a polarized rela y of high resistance at
sald end connected with the trunk, a source
of current nermally connected with the other
end.of the trunl and sending current thereover
and through said polarized relayto overaie it
m such direction as to preventi the operation
of saidsignal, aline-signaling device at the op-

- posite end of the trunk in a path of said cur-

»‘5_‘5

rent but nog operated thereby owing to the
resistance of said polarized relay; means
under the congirol of the operator at the firsi-
named end of the trunk for closing a low-re-

by the high resistance

a signal at one end of the

—

at the'iIncoming -
trunk-relay bridged across the trunk-circuit
‘and receiving current in a direction to pre-

2

sistance path for said current to cause said
signaling device at the opposite end of the
trunk to operate, and means when a connec-
tion 18 established at the second-mentioned
end of the trunk to render the signaling de-
vice ab said end inoperative, and to reverse
current through said nolarized relay to cause
1t 10 operate said sional, substantially as de-
scribed. '

19. The combination with a trunk-circuit
extending between different swicchboards
and adapied to interconneet telephone-lines
for conversation, of a source of current and a
signaling device normally connecied with one
end of said trunk, switch-sockets forsaid end,
a cut-off relay therefor, a polarized relay at
the opposite end of the trunk, and a signal
whose actuation depends upon said relay, the
sald current source serving normally to send

current 1 one direction through said polar-

1zed relay, and means when a connection 1S
established with one of said sockets to render
said signaling device inoverative and to ro.
verse the direction of current through said
polarized relay, substantially as described.
20. The combination with a trunk-circuit
extending between different switchhoards
and adapted to interconnect telephene-lines
for conversation, of a polarized relay at the

1ncoming end of the trunk , & calling-sional at

said end operated by said relay when a con-
nection is established at the outgoing end of
the trunk, and a second relay at said incom-
ing end actuated over a local circuit. inde-
pendent of the talking-circuit to render said
signal inoperative when a connection is es-
tablished with the called line, substantially
as described.

21. The combination with a trunk-lhine ex-
tending between different switchboards and
adapted to interconnect telephone-line cir-
cuits for conversaticn, of a polarized trunk-
relay at the incoming end of the trunk, a dis-
connect-signal at said end, current being di-
rected through said polarized relay in one di-
rection during conversation to prevent the
operation of said disconnect - stenal, and
means for reversing current through said
polarized relay when the connection is sev-
ered at the outgoing end to actuate it in the
reverse direction to cause said signal to oper-
ate, substantially as described.

22. The combination with a trunk-ine ex.
tending between different switchboards and
adapted to interconnect telephone-line cir-
cuits for conversation, of a disconnect-signal
end of the trunk, a polarized

vent1t from operating said signal during con-
versaticn, a second relay energized over a

local circuit independent of the talking-cir-

cult when the imcoming end of the trunk
connected

| with the called live to place said
. signal 1n condition to operate,
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reversing the current through said polarized
relay when the connection is taken down at
the outgoing end to cause the operation cf
the sienal to give a disconnect indication,
substantially as desciibed.

93. The combination with a trunk-cireutt
extending between different switchbcards
and adapted to interconiect subscribers’
lines for conversation, of a polarized truuk-
relay bridged across the circuit at the 1o-
coming end and a second relay adapted to be

sotuated over o local circuit independent o1 |

the talking-circuit when the incoming end oi
the trunk is connected with the called line, &

sienal at said incoming end actuated when

the second relayis deénergized and the trunk-
relay is energized by current {lowing there-
through in one directicn when the cord-cir-
cuit has been connected with the cutgeing
end of the trunk to give a call indicaticn, satd
sional being actuated to give a disconnect 10~
dication when the second-named relay 1s
energized and the trunk-relay 1s actuated by
current in the reverse direction when the
cord-cireuit has been disconnected at the cut-
coing end, substantially as described.

94, The combination with a trunk-circuit
extending between diflerent switchbeards
and adapted to 1nterconnect telephene-hine
circuits, of a ringing-signal for the inconing
end of the trunk, and a relay actuated over
2 loeal cireuit when the trunk is cennected
with a called line for placing said sional 1
condition to operate, and a second relay ac-
tuated by current in the lze from the cut-
coing end when the called subscriber re-
spoids for rendering said signal inoperative,
substantially as described.

95. The combination with a trunk-circutt
between different switchbeards and adapted
to interconnect subscribers’ lines ror conver-
sation, of a polarized trunk-relay brideged
across the circuit at the incoming end, and a
second relay adapted to be actuated over a
local circuit independent of the talking-cir-
cuit when the incoming end of the fruni 1s
connected with the called line, a signal at
said incoming end actuated when the second
relay is deénergized and the trunk-relay 1s

energized by current flowing therethrough in |

one direction when the cord-circuit has been
connected with its outgeing end to give a
call indication, said signal being actuaved to
oive a disconnect incication when the second-

> »

named relay is energized and the trunk-relay

is actuated by current 1 the reverse direc-
tion when the cord-cireuit has been discon-
nected at its outeoing end, anda a pilot S1OTai-

ing device actuated whenever said signal 1s

6c actuated, substantially as described.

65 outgoing end of the trunk, and a source ol

96 The combination with & trunk-lne ex-

tending between diilerent switchhoard-sec- |

tions and adapted to interconnect telephone-
lines for conversation, of a cord-circuit at tie

m—

- mally impressed upon

1

-
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current associated therewith, a polarized
trunk-relay at the incoming end of the trunk,
2 signal at said end whose actuation depends
upon said relay, said source of current serv-
ing to actuate said relay mone cdirection dur-
ing conversation, and to furnish current to
the called-subscriber’s line for conversation,
and means when connection is severed at tae
outeoing end to actuate said relay m the re-
verse direction by current over tne trunk-
line, substantially as described. _

97. The combination with a trunk-circuit
adapted to interconnect telephone-lines for
conversation, of a series of switeh-sockets for
one end of the trunk, a source of currentnor-
the trunk-line, testing-
terininals for said sockets, normally discon-
nected from the line, whereby an idle test 1s
secured when the trunk-line is not busy, and
means for connecting said terminals witn tne
trunk-line talling-circuit during conversa-
tion whereby their electrical condition is a.l-
tered, and they are in condition to test busy,
suhstantially as deseribed. - '

98 The combination with a trunk-line ex-
tending between different switehboards, of a
cord-circuit to connect with one end and hav-
ing a source of current and supervisory signal
associated therewith, said signal being ren-
dered operative by current over a portion of
the talking-circuit when connection 1is estab-
liched with the line, a called-subscriber’s line
to connect with the other end of the trunk,
ihe established eircuit being such that current
trom said source flows over the trunk and
called line to furnish current thereto for the
operation of the transmitters, said super-

visory signal being rendered inoperative by

current over the metallic circuit of the

called line and trunk when the called sub-

seriber answers his call and completes his line

for steady currents, substantially as de-
seribed. L

20 The combination with a trunk-hne
adapted to connect with a cord-circuit at 1ts

outgoing end and witn a called line at its 1n-

coming end, a source of current associated
with the cord-circuit and included in the
hrough metallic circuit when connection 1s
established and the called subscriber has re-
sponded, sald source serving to charge the
called-subseriber’s transmitter for talking
and to control the supervisory signals asso-
ciated with the cord-circuit, a polarized relay
brideed across the metallic circuit at the 1n-
coming end of the trunk, a signal at said end
whose actuation depends upon said relay,
said relay being of high resistance and 1m-
pedance to prevent tne short-circuiting of
cither the steady or voice currents, substan-
tially as deseribed. _

30. The combination with a plurality of
subscribers’ lines terminating at a central
office, each of said lines having a line-signal
and a cut-off relay to render the line-signal
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sal
ated over a portion of the talking-circuit

inogyerative when a connection is established, | connections is made uniform throughout, ro
cut-oif relay being adapted to be actu- substantially as described. '

Signed by me at Chicago, countiy'of Cook,

when a connection exists therewith, of a plu- | State of Illinois, this 12th day of June, 1902.

rality of trunk-lines also terminating at said
office and provided with switch connections,
signals and cut-off relays of the same type as
the subscribers’ lines, whereby the apparatus
at sald office and the method of establishing

o WILLIAM W. DEAN,
Witnesses: o

RoBErRT LEWwIs AMEs,
- G. BEDER.
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