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To all whom 1t may concern:

Be 1t known that I, CrarLes 5. WINSTON,
a citizen of the United States, residing at
Chicago, in the county of Cook and State of
[1linois, have invented certain new and use-
ful Improvements in Telephone Trunking
Systems, of which the following 1s a speci-
fication.

My invention relates to telephone trunlk-
ing systems adapted to connect between two
common battery subscribers’ lines terminat-
ing at different switchboards and 1s particu-
larly adapted to be used with so-called party-
lines where the selective ringing of the an-
15 nunciators at the different substations is

essential.
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It has been customary in the past for the !

operator at the A or mamn exhange to re-
ceive the call from the calling subscriber, to

20 then transmit the desired number to the
~-trunk operator by way of the order wire and
for the trunk operator to then make the con-
nection with the desired party, to actuate
the proper ringing key to selectively signal

25 the party and to further supervise the con-

nection until the desired party has answered
his call. _

It is the object of this invention to relieve

the trunk operator of unnecessary attention

30 to the connection and to place the supervi-

sion entirely in the hands of the A operator

aofter the connection has been established

with the desired line.
My improvement particularly relates to
35 the arrangement of the ringing key at the
outgoing end of the trunk and to the circuit
arrangement necessary in carrying out the
functions of the key.
Further objects of my invention will be
40 spparent from the following description
and claims, reference being had to the ac-
companying drawing forming a part of this
specification.
In the figure the subscriber’s line 1, which
45 may have a plurality of substations upon
it, 1s'shown terminating in multiple jacks
2 and 8 before the operator at the main ex-
change. One of the subscriber’s stations 1s
shown on this line and comprises the con-
denser 4 and annunciator 5 1n a permanent
bridege of the line conductors, and the trans-
mitter 6 and receiver 7 in a normally open
bridge of the line conductors adapted to be
closed by the release of the switch hook 8.
55 At the central office the line signal 9 1s

oV

—

adapted to be controlled by the line relay 10,
the latter being normally connected with
one of the limbs of the telephone line
through contacts of the cut-off relay 11.

- This line 1s intended to typify any usual or

well-known circuit arrangement with any
of which my invention 1s adapted to operate.

‘The A operator 1s provided with a number
of cord circuits, one of which is here shown
erminating 1n the answering plug 12 and
calling plug 13. The tip contacts of these

plugs are connected by the talking strand

14 1ntercepted by condenser 15, and the
sleeve contacts of the plugs are connected by
the talking strand 16 intercepted by the con-
denser 17. The answering end of this cord
circult 1s provided with the source 18 be-
tween the live pole of which and the strand
16 of the cord circuit is connected the relay
19, while between the grounded pole of said
source and the strand 14 1s connected the
relay 20. The signal 21 1s adapted to be
energized over a local circuit controlled by
the relays 19 and 20 to furnish supervision
for the answering end of said cord circuit.
Similarly, the calling end of the cord cir-
cuit 1s provided with source 22 similarly
connected through the coil of relay 23 with
strand 16, while the coil of relay 24 1s con-
nected between gorounda and the strand 14,
the supervisory signal 25 being controlled by
contacts of the latter relays. Normally the

tip strand of the calling end of the cord cir-

cuit connects through contacts of rvelay 23
to oround through the coil of test relay 26,
contacts of which are adapted to close a local
circuit through the tertiary of induction
coil 27.

The operator 1s provided with a listening
key 28 adapted by its actuation to bridee the
receiver 29, the secondary of the mduction
coil 27 and condenser 30 acrogs the talkinge
strands of the cord circuit. This cord cir-
cuit, also being adapted for use between sub-
scribers whose lines terminate 1n the same
exchange, 1s provided with the usual ring-
ing key 31, which may be of the type here
shown or may be provided with a plurality
of buttons for connecting selective currents
with the desired line.

- The trunk line 32 1s shown terminating at
the A exchange in multiple jacks 33 and 34,
the impedance coil 35 being here bridged be-
tween ground and the sleeve side of the
trunk. This trunk line extending in limbs
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36 and 37, terminates at the I3 exchange 1n
the W‘mdmos 38 and 39 of the 1e1)eaung co1l
40. The mner terminal of winding 28 1s
connected through conductor 41 and the nor-
mally open contact 42 of relay 43 and con-
ductor 44 with the 1nner terminal of wind-
e 3Y. |
A’r the point %La on lumb 36, outside the
winding 39, a path may be 11(}11*1%1137 traced
to oround by way of conductor 40, normal
COl"lt‘l(‘LS %LT of relay 438, the coil of 1"@1{1\7 48,
springs 49 and 50 of relay 51, where the 1Jmh
divides reaching ground directly through
conductor 52, and normal contacts 53 oi re-
lay 54, the other branch from spring 50 of
1@1‘;137 51 o eaching ground through conductor
55 and the coil of 1el.;13r 56. 1t will be seen
that by the actuation of relay 54, conductor
32 will be connected with conductor 57 and
through the interrapter 58 to ground. This
mtu"lupter comprises a 1o ‘*mno porilon
having the conducting ring 59 and insulat-
ing ring 60, the brush 61 bemg adapted fo
be 01*01111(:1@{:1 whenever 1t is 1n contact with
the conductuw pertion and to be severed
from 1ts connectloﬂ with cround whenever
it is in connection with the msulating por
tion 60. The other windings 62 and 63
repeating coil 40 have their inner tLlHlll’l:ﬂ%
inductively connected through condenser G4,
while their outer termunals are pumanmtly
connected with the talking strand 65 and 66
leading to the contacts of the calling plug
67. The strand 65 is seen to be broken at
contacts 68 of relay 54, the tip conductor be-
ing carried through the normal contacts at
68 to the coil of test relay 69. 'The source
70 has its live pole connected through the
co1l of relay 54 with the sleeve conductor 66,
and 1ts grounded pole connected through the
coil of 1'elay 71 with the tip conductor 65.
The signal 72 has one of 1ts termunals con-
nected with oround while 1ts other terminal
connects mrouﬂh the normal contacis of re-
lay 48, conductor 73 3, normal contacts 74, of
relay 43 with the open contact 75 of relay
b4, where the circuit is adapted to be co -
pleted through conductor 76 to the live pole
0L source 70. The live pole of source 70 is
normally conuecmd thmiwh conductor 70,

contacts 75 of relay 54, and conductor 7 0

with the normally open contacts 78 ot mlay
48, where it 1s adapted to be cammct*
thlouﬂh conductor 79 with the signal 7
The ‘t1p supervisory relay 71 throuﬂh 168 NOT'-
mally open contacts 80 and conduutol 31,
controls the circuit through the coil of reiay
43, while through the ﬂOlllluhy -open  con-
tacts 82 the 1‘811}7 71 normally controls the
circuit of relay 51 through conductor &2.
Relay 51, however, 1s achpted to be man-
tained actuated after once being energizec
by current over conductor 54 and through
the normally open contact 85 of relay 51,

conductor 84 being adapted to be connected

[

throngh conductor 76 with the live pole of
source 70 by the actuation of relay 54.

Tn order to connect selective ringing cur-
rents upon the desired subscriber’s line the
B operator 1s provided with the selective
ringing keys 86, each adapted by its actua-
tion to connect one of the sources 87 with the
inside contact 88 of relay 56 and also to close
the circuit of relay 89 through one of the con-
tacts 90 and conductor 91 to the normally-
open contacts at 74 of relay 43. The catches
92 are adapted to register with any one of the
plungers of buttons 86 which may be de-
pressed and to hold the plunger 1n 1its de-
pressed position until the bar 93 1s moved by
the energization of relay 85. The armature 94
of relay 56 1s adapted to register with contact
88 and thus to connect ringing current with
the tip of the plug, while the armature 95
18 udaptad by the actuation of relay 56 to
connect tne live pole of source 70 through
conductor 96 and non-inductive resistance 97
with the sleeve of plug 67. The operator’s
incuction coill 98 has its tertiary connected
with the spring of relay 69 and its primary
connected m series with the transmitter 99
and any suitable source of energizing cur-
rent, while 1ts secondary 1s connected 1n se-
ries with the receiver 100 and the order wires
101 which lead back to the order button 102 at.
the A office. Notelephone lime 1s shown with
which the calling nplug 67 1s adapted to con-
nect but 1t 1s to be understood that a Line
stimilar to 1 may be used, though 1t should
pretel bly be a party line hwmﬂ annunela-
tors at the different substations adapted to
be rung by selective currents from the four
genemtors 87.

In the operation of this system the call
originates from the Sube‘tﬂtlon of telephone
line 1 and the stenal 8 1s displayed m the
usual manner before the A operator. Upon
observing the signal the operator inserts her
plug 12 in the JRCL 3 thus closing a local cir-
cuit which actuates the 101.[13?5 19 and 11.
The actuation of relay 11 connects the limbs
of the telephoﬂe line with the tip and sleeve
of jack 3 and a circuit is thereby completed
over the telephone line and through the tip
supervisory relay 20. The line si wnal 9 1s
simultaneously effaced, the civeuit of lina
relay 10 being broken 2t the contacts of the
cut-ofi relay 11. The supervisory signal 21
has its circuit closed by the actuation of re-
lay 19 but immediately opened again by the
actuation of relay 20 and theleby remains
effaced. The operator now throws her lis-
tening key 28 and receives the desired num-
ber from the calling party. She then de-
presses the order button 102 , which connects
the secondary of her repe: 1t1110 coil 27 and
her receiver in series with the receiver 100
and se ondary of induction coil 98 beleng-
ing to the trunk operator, before whom the
desired line terminates. The A operator
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now 1ndicates the desired line and the B

operator responds by designating which of
the plurality of trunks which lead between
the two oflices is to be used. The B operator
now takes up the plug 67 and tests the de-
sired line by touching the tip of her calling
plug to the test ring of the desired line in
the usual manner. If the line is busy the
test ring will be at a potential higher than
that of Ul"OU_Hd and current will How over
strand 65 to oround through the coil of test
relay 69, actuatmcr the same to close a local

circuit through the tertiary of the induection

coil 98. If no click 1s heard in the 0perat0r’
receiver the plug 67 1s inserted in the jack,
thus closing a local circuit from the source
(0, through the coil of relay 54, over con-
ductor 60, ~and through the coil of the cut-off
relay of the desired line. Current in this
path actuates supervisory relay 54 and
closes a local circuit through the contacts 75
of relay 54, conductor 81%, contacts 74 of re-
lay 43, conductor 73, contacts 78 of relay
48 and’ through the 81011&1 72 to ground, thus
displaying the 81011211

Some time 1s 1*eq1111"ed for the 13 operator
to test the desired line and insert her plug
and 1t 1s presumed that in the meantime
the A operator will have inserted her plug
13 1n the designated jack 33 of the {runk
Iime 32. Upon the insertion of the plug
13 a local circuit is closed from the live pole
of source 22 through the coil of relay 23,

sleeve conductor 16, and the 1m; *}edflnce coil

35 to ground, thus E‘lCtU‘Itﬂlﬂ the relay 23 to
close the local circnit of supervisory signal
25 to display it. ‘The impedance coil 25
being of high resistance, a portion of the
current 1111"011011 supervisory relay 23 will
pass over the trank line and will reach
mmmd through point 45, conductor 46, con-

tacts 47 of 1“'el.ﬂn,7 13, coil of relay 48, con-

(_1_110‘501 52, and either by way of the norma

contacts 53 of relay 54 or else through the

conducting poriion 59 and the brush 61 of
the Interrupter 58. Current in this path
actuates the relay 48 which will efface the
signal 72 11 1t has been pr evhms v displayed
54, or 1f the B
operator has not yet inserted her vnlug 67
and the relay 54 has not yet been a actuate ad,
will display the signal 72 by compleunﬂ Q
path  for cmlent from the source 70 over

concluctor 76, through the normal contacts
flt 75, conductor 77, and the then-closzel

48. It 15 thus seen that
the signal 72 1s displayed when A connection
1S estabhsped with either end of the trunk
line and effaced when con;lectmn exi1sts at
both ends and thus may be used to indieat

to the B operator whether or not the A oper-

ator has connected with the correct trunk

line.

- The D operator now presses cne of her
keys 86 to connect the desired selective cur-

rent with the open contact 88 of relay 50
anc at the same time operates one of the
catches 92, which maintains the actuation of
the de upm&ssed kev until the relay 89 1s ener-
oized.” As nreviously described, there aie
branch paths from the springs 49 and 50,
cie 1){1111 including conductor 55 and the
coil of relay 56, while the other path, after
the actuation of re lay 54, 1necludes conduc-
tors 52 and 37 and the Coﬂ&uctint}' portion of
the 111t61111pter 58, the latter pabh being of
Very iow resist ance will carry enocugh of the
current which passes from the source 22 at
the A exchange through the coil of relay
23 and over the trunk line to shunt the re-
lay 56 and prevent its actuation but when
the interrupter, which 1s slowly driven, has
rotated so that the brush 61 is resting upon
the insulating portion G0, current, which
betore pflﬂsed through the conducimg DOT-

tion of the mter 1u“ofer to 0101111(15 must now

take the path through the coil of relay oo to

cround. Relay 56 1s thus perlodlc.;ﬂl' ta1-
ated and released, periodically brmgmg tl.lfs:
spring 94 1n contact with the voint 88 to
which selective ringing current is applied
and the spring 95 in contact ith the live
pole of the battery through the non-induec-
tive resistance 97. It 1s to be understood
that the resistance of the coil 97 1s to be so
adjusted that when the coil 1s placed in par-
allel with the coil of relay 54 it will not
shunt the relay sufficiently to allow 1t to
fall back but at the same time, due to its
low 1mpedance, the coil 97 will Sufﬁemntly
shunt the 1"et1111111w ringing current away
irom the coil oi 19191}? 54 and t] ie coil of the
cut-off relay associated with the called line,
to prevent deénergization or ratthnge in
those relays.

It 1s now seen that the BB operator has
cempleted her duties and that the selec-
tive current will continue to be automati-
cally applied to the desired line until the
party answers his call, when the circuit will
be completed tmouﬂh the coil of relay 71,
actuating 1t to close The local circuits of both
relays 43 and 51. The actuation of relay 51
closes a locking circuit for itself through its
normally-open contact 85 and at the same

time permanently interrupts the cireuit of

relay 6 by severing the connection between
the sprine 50 and conduct or 55 and also
places a permanent ground upon spring 49,
severimg same from its connection with the
mtermpte 58.  The actuation of relay 43
closes the connection between the 1mmner ter-
minals of coils 38 and 89 of repeating coil 40
by the closure of contacts 42, thus complet-
ing the circuit for current from the live pole
of bqttew 22 through the coil of relay 23,
sleeve strand 16, the 1imb 36 of the trunk
line, winding 39 of the repeating coil 40,
conductor 44, contacts 42, conductor 1:1,
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the trunk line, the tip strand 14 of the cord | ductor 76 to the live pole of source 70. The

circuit, and back to the orounded pole of
bdttely through the coil of SUPErvisory re-
lay 24. Current in this path now actuates
relay 24, effacing the signal 25 and indicat-
ing to thru A operator that the desired party
has answered his call. The actuation of
spring 74 of relay 43 closes a circuit from
the source 70 through conductor 76, the now-
closed contacts 75 of relay 54, conductor 812,
contacts 74, conductor 91, contacts 90 of the
depressed key 36, and through the coil of re-
Iay 89 to ground. QCurrent in this path actu-
ates the 1elfn/ 89 to release the cepressed key
and sever the connection of selective ringing
current from the open contact 88 o1 1"ehy 56.
The actuation of spring 47 of relay 43 sev-
ers the connection of the outgoing end of the
trunk with ground at the £ exchange and
opens the'cir it of relay 48. The release of
relay 48 would again actuate the signal 72
but that the circuit is NoW maintained open
by the actuation of spring 74 of relay 43.
~The system is now 1n condition for con-
versation throughout and the signals before
both operators are effaced. When the called
party replaces his receiver upon its hook he
severs the circuit for current through relay
71 at the B exchange and this reh 7 talls
back, opening its contacts 80 and 89 The
opening of contacts 82 does not affect the re-
lay 51, since 1t 1is maintained actuated
throuoh its locking circuit, but the opening
of contacts 80 severs the circuit of relay 43
and allows it to fall back. When this relay
falls back it opens the circuit of supervisory
relay 24 associated with the cord circuit at
the A exchange by severing the connection
between the inner terminals of windings 38

and 39 of coil 40 at contacts 49. The clo-

sure of contacts 47 of relay 43 now again
completes the cireuit of relay 48 which actu-
ates but does not affect the signal 72, due to
the actuation of relay 54. The actuation of
contacts 74 does not now affect the signal 72,

due to the simultaneous action of 161&Y 48.

It 1s thus seen that while no signal appears
for the B operator the signal 95 is displayed
before the A operator, mdlcatmﬂ to her that
the conversation has termunted When the
calling party hangsup hisreceiver the signal
21 18 dl%plwed by the deénergization of re-
lay 20 and the A operator removes both her
plugs from their connections. Upon the re-
moval of the calling plug 18 the circuit from
source 22, which was previously completed
by way of the limb 36 of the trunk line 32,
point 45, conductor 46, contact 47 of relay
43, coil of relay 48 and the now-closed con-
tacts of spring 49 to ground, 1s broken, al-
lowing relay 48 to become de@neromed Fall-
ng back to complete the circuit of smnal (2
through the back contact 78 of relay 48 the
back contact T4 of relay 43, conductor 818,

—

the forward

signal 72 now being displayed, the I3 oper-
ator knows that the connection has been sev-
ered with the outgoing end of the trunk and
that the conversation has terminated; she
therefore removes plug 67 from 1ts connec-
tion with the called line and thereby severs
the path for current from the live pole of
source 70 through the coil of relay 54 which
had been completed over the sleeve strand
cf the talking circuit and through the coil
of the cut-off relay of the called line. The
release of relay 54 now opens the circuit of
stonal 72 by interrupting 1t at the forward
contact 75 of relay 54, thus allowing the sig-

nal to become eﬁected at the same time the
locking circuit of 1"elay 51 which was ener-
o1zed thrOUOh the same contacts 75 of the
relay 54 is S@VE‘I‘Ed, allowing relay 51 to fall
back.

The apparatus 1s thus in 1ts normal con-
dition throughout the entire system and
ready for another call which may be carried
out in the manner just described.

It 1s to be understood that many features
of this invention are applicable to other cir-
cuit arrangements than those shown here
and I do not wish the scope of this invention
to be limited to the specific arrangement here
shown.

What I claim as new and desire to secure
by Letters Patent 1s:

1. In a telephone system, the combination
with a trunk line, of a cord circuit adapted
to be connected with one end thereof, and a
connecting circult permanently connected
with the other end thereof, a manually oper-
ated ringing key associated with the in-
coming end of the trunk, a catch for main-
taining said key actuated, a source of direct
current, an electromagnet for said key, a
relay permanently i bridge of the talking
strands of sald connecting circuit, and means
controlled by said relay in response to cur-
rent over a called line for directing current
from said source to energize sald magnet
for releasing said key, substantially as de-
scribed.

2. In a telephone system, the combination
with a trunk line, of a cord circuit adapted
to be connected with one end thereof, and a
connecting circult permanently connected
with the other end thereof, a source of
steady current assoclated with the cord cir-
cuit, relays associated with the incoming
end of the trunk line, and means operative
upon the connection of the cord circuit with
the trunk for actuating said relays by cur-
rent from said direct current source to place

said connecting circuit in condition to have
ringing current supplied thereto, and means
operative upon the connection of the trunk
with the line for accomplishing the applica-
tion of the ringing current to the incoming

contact 75 of relay 54, con- i end of the trunk, substantially as described.
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3. In a telephone system, the combination
with a trunk line, of a cord circuit adapted
to be connected with one end thereof, and a
connecting circuit permanently connected
with the other end thereof, a source of direct
current associated with the cord circuit, an
interrupter associated with the connecting
circuit, a relay associated with the connect-
g circult and adapted when actuated to
pleee ringing current upon the called sub-
scriber’s hne means operative upon the con-
nection of the cord with the trunk to direct
current from said source alternately through
sald Interrupter and through said relay
whereby intermittent ringing “will be secured
upon the called stbscriber’s line, substan-
tially as described.

4. In a telephone system, the combination
with a trunk line, of a cord circuit adapted to
be connected with one end thereof, and a con-
necting circuit permanently connected with
the other end thereof, a source of current
associated with the cord circuit, an inter-
rupter associated with the eonnectmo C1T-

cutt, a relay associated with the eomleetmo
circult, means operative upon the connection
of the cord with the trunk for directing
current Irom sald source through said relay,
and means for shunting the current from
sald relay by the rotation of said interrupter,
subet‘mtmlly as deseribed.

5. In a telephone system, the combination
with a telephone trunk circuit, a source of
ringing current ‘IS‘SO(}lfliGd ﬂleluwth a Perl-

odleally actuated relay for connecting said
source with the talking strands of said

trunk circuit, means for prmnrllv COn-
trolling said rehy from the outgoing end
of the trunL and means dependmo upon the
condition of the called subscriber’s telephone
for automatically rendering said relay in-
operative, substantially as described.

6. In a telephone system, the combination
with a connecting circuit, of a source of
ringing current associated therewith, a re-
lay adapted by its actuation to connect said
source of current with the talking strands
of said connecting circuit, an interrupter
for periodically eperatmo said relay, the
circuit of said relay being completed inde-
pendently of said mtelrupter and means

depending upon the condition of the called

subscriber’s telephone for severing the cir-
cuit of said relay during the remainder of
the connection, substfmtlally as described.

7. In a telephone system, the combination
with a connecting circuit, of a source of
ringing current associated with said con-
neetmg circuit, a relay for connecting said
source with the talking strands of said con-
necting circuit, a shunt for said relay caus-

ing it to be periodically actuated and meais
opemtwe upon the response of the called
subscriber for severing the circuit of said
relay, substantially as described.

8. In a telephone system, the combination
with a telephone line, of a cord circuit
acdapted to be connected therewith, a source
of direct current, a supervisory relay, and a
cut-off relay adapted to be actuated 1n
series over a portion of the telephone line
when connection 1s established, a source oi
vinging current, a non-inductive resistance
normally m open circuit about the super-
visory relay, means for connecting the ring-
ing current source with the telephone line,

6o

70

79

and for simultaneously closing the circuit

of said non-inductive resmtfmee whereby
the supervisory and cut-off 1‘e1:51ye will be
maintained actuated during ringing, sub-

_Stfmtmllv as described.

9. In a telephone system, the combination
with a telephone line, of a cut-off relay
therefor actuated over a portion of the talk-
ing circuit, a cord circuit, a supervisory re-
lfw therefor actuated over a portion of the
talking circuit, a source of direct current,
and a source of ringing current, means oper-
ative during the connection of the ringing
current with the telephone line for phemo
a non-1nductive resistance about the super-
visory relay, whereby the ringmmg current
will be shunted away from the coils of the
supervisory and cut-off relays, and whereby
sufficient direct current will pass through
the coils of said relays to maintain their
actuation during ringing, substantially as
described.

10. In a telephone system, the combination
with a telephone line, of a source of direct
current and a source of elternetme current
associated therewith, a pair of relays at the
central office connected respectively between
one of the Iimbs of said line and the opposite
poles of said direct current source whereby
said relays are actuated, means to complete
a circuit from said qlternetmo current
source over the other limb of said telephone
line with return over the first Iimb, and a
non-inductive resistance connected 1 par-
allel with one of said relays to afford a
ready path for the alternating current,
whereby neither of said relays will be de-
energized, substantially as described.

Swned b me at Chleen o0, county of Cook,
and State ef I1linois, 1n the presence of two
witnesses.

CHARLES S. WINSTON.

Witnesses:
Crrrrozp C. BRrRADBURY,
Eprrir F. GRIER.
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