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This invention relates to telephone Sys" 
tems and more particularly to improvements 

_ In emergency listening circuits to be used. in 

5 

10 

15 

common. with different types of connections 
betaveen: manual exchanges. = 
_According: to this invention. an emergency 

listening circuit is arranged. to: be~-inter- 
changeably used. inthe establishing of cons 
nections involving such. trunks as. AB 
trunks, tandem completing trunks, or toll 
switching trunks or other connecting trunks 
having similar characteristics which, are op- 
erated on the so- called : straightforward 
basis.’ Tn. trunks of these: various types ditf- 
ferent ‘circuit conditions are: encountered 

and this circuit is designed to. prevent: inter- 
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ference ‘and false si jonaling when. it becomes 
necessary to. employ an emer gency listening 
cireuit.: 
When. the emer. gency: listening: circuit,. ac- 

cording to another aspect. of the invention, 
-is used: in: connection with an AB or tandem. 

_ completing t runk connection, when the au- 
tomatic. listening arrangement is not func- 
tioning: properly, | the application. of a signal 
over the trunk is prevented. Accordingly 

eang is provided in this emergency listen- 
‘ing circuit whereby, when.it is: connected to 
an established trunk connection. of-either of 
these two types the supervisory relay in the 
trunk circuit is operated. only for a. com- 
paratively short period, whieh | ig insufficient 
to: cause any current changes to ‘take place 

at the. dista nt end of the trunk. 

ated but the trunk will otherwise be main- 

tained, in an undisturbed, condition as long 
as it is connected to: the emergency listening 
eireuit. 

In the 
listening circuit .vith.a toll switching trink 
connection, the: problem is. to prevent: the 
machine ringing in the toll-line connected 

to. the -toll switching tvunk from starting 

to. transmit - ringing eurrent. over” the toll 
switching: trunk.’ Means is. therefore ‘also 
provided in thisemergency listening chienit 
whereby the supervisory. relay in: the -toll 
switching trunk is operated and maintained 
operated. as long as the connection te the 

reney listening circuit remains... "The 
, operation of the sleeve. relay. in the. toll 
switching trunk,: which ordinarily starts the - 

The ring 
ing trip. relay in the trunk will also be actu-. 

nase of the use of the emergency: 

machine ringing, is thereby prevented from. 
having such an effect. 
“This invention has been illustrated in. the 
accompanying drawings in. which Fig. 1 
shows.the incoming end of-an AB or tandem 
completing trunk for straightforward trunk 
connections and: a portion “of a. common’ se-. 
quence circuit having part of a listening cir- 
cuit for. automatically connecting the trunk 
operator's telephone set:to the incoming end, 

1,665,338 
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60 

of. the. trunk, of.a group of trunks, over 
which. a ‘connection’ is: to be ‘established ; ; 65 
while Figs. 2 and 8 show a toll operator 5 
telephone. set, the remainder of the listening’ 

-elrenit-arran gement for supervising the con- . 
nection and “associating the. toll - operator’s 
telephone set-through the. sequence. circuit to, 
the engaged trunk and also an: emergency 
listening circuit associated. therewith . de-. 
signed in accordance with. this: invention. 
Fig. 4 illustrates the incoming end of a toll. 
switching trunk of ‘the straightforward 
type anda ‘portion of a sequence: circuit. 
identical. with that shown in Fig. t.. This 
eixcuit, may be used in. connection with. the 
automatic listening - ‘circuit and the. emer- 
gency listening circuit-shown'in Figs. 2 and 

70. 

78 

80 

8 and connected thereto i in the same manner - 
as the circuit shown ‘in Fig. 1 is. connected 
with these circuits. - Fig. 5 shows. the man- 
ner-of arranging the Bigs. Lto:4 for reading: 
of the. ciremits. ° 

the invention, -it, will ‘be. assumed that the. 
emergency listening. circuit. shown in Wigs. 
2 and 3 ‘ill be required dn clearing calls 
‘incoming over the different types of trunks 
shown in Figs, Land-4... It is. yell. known. in 
the art how-trunks of these. types. may bé 
used for. completing connections from -an_ 
A. board, from. a ‘tandem office,.or from a 
toll line over atoll ‘switching trunk with- 
out -the use of call wire circuits. : It will 

85 
‘In the following ‘detailed description of 

90 

9B 

therefore only be-necessary. to” describe: as«. 
much. of the: operations of these trunk con- 
nections. as’ will be required to fully. under- 
stand the conditions. that. an emergency lis- 
tening circuit, designed.in. accordance with 
this Invention encounters when it becomes 

these: types. of trunks. - ao 
-Tn the AB trunk A shown in n Fig. 1, or in. 

a similar trunk such as.a. tandem complet- 

100°. 

necessary to employ: it in connections, of. ploy: 

108



ing trunk, 

2 

it may be assumed that relay 1 
ig actuated to signal a trunk operator. at 

. “whose board the incoming end of this trunk 

terminates.. When this. relay operates a cir- 
cuit is closed: for-the operation of relay 2 

-through-the left-hand «winding of this relay. 
and thé inner: right-hand armature of relay: 

“3, The oper ation of relay 2-closes a circuit 

10. 

15 

for the operation of relay 3. as follows : Bat- 
tery 
hand winding and° inner ‘right- hand arma- 
ture-and front contact of relay 2, lower: ar- 
mature.and back contact:-and lower: winding 

of relay 4 to-ground.. Relay 3 in oper ating 
closes.” a: locking” circuit fon itself through. 

its right- hand ‘armature and front.contact 

under control of relay 1, while the original. 
energizing circuit for relay 2 is opened. 

20 
‘This. relay” js, however, now. maintained 
locked through its right-hand winding over 

' the’ above mentioned circuit. ‘through’ the. 

lower winding of relay 4. 
The: operation: of relay 8 2 and 3 causes ; the 

guard and. disconnect lamp 
over..a. circuit: asfollows: Battery, lamp. 6, 
outer right- hand. armature and front contact 

of relay 8, outer right-hand armature and 

front contact of ‘velay 2 through a_ resist- 
ance. to ground. The automatic listening 
circuit comprising the sequence circuit shown 
in the. lower: part: of Fig..1 and the central 
circuit in Figs. 2. and.38 “function: to connect 

~ the operator's s ‘telephone set 800. to trunks 

35 
suchas: A.in a predetermined . sequence. 
When therefore relay 2 is operated a circuit 

. is-closed. for the operation of relay 7, of the 
_ group of-relays:7 and 8 in the sequence cir- 
cuit that are individual.to trunk A.” This 

circuit may be traced as follows: Battery, 
40 right-hand. armature and back contact of re-.. 

lay. 200, winding of relay 7,.left-hand arma- 
ture: and front contact ot relay 2 to ground: 

The operation of relay 7 closes a.circuit for 
~ the operation. of. relays | 8 and 301.as follows: 

Battery, relay 8, lower:-outer armature and. 
“front: contact. of ‘relay -t Jeft-hand ‘armature 

and. back contact of. relay 200, winding of 
.. relay 801, armature and back: contact of .re- 
- lay 808: to: ground.’ Relay 301:in operating 

6G - closes.:an ‘obvious circuit for the operation 
of relay: 308. which opens-the original ener- 
gizing circu it of relay 801. and extends this 

. circuit to. ground: through the ‘left-hand. ar- 

BS 
- mature and fr ‘ont. contact. of relay 301... 

operation. of relays 7 and 8-in the sequence - 
- circuit prevents, as is well known in. the art, 

The 

any. other relays. corresponding to. 7 and 8, 
individual to other trunks, from operating 

1 AB 

when attempts are made to. establish such 
connections. The operation of relays 7 and 

-8 extends the individual leads 9,°10, 11, °12 
and‘13 to the control. circuit shown in Fig. 3. 

The extension of lead-13 causes certain. re- 

~ lays.i in the control circuit to. operate to con- 
nect a tone'to the trunk A: and closes a cir- 

+5, second lower 

left-hand winding of relay 8, right- of relay 8, outer right- ‘hand armature and. 

6 to be lighted... 

1,665,338 

cuit for the flashing of the guard and dis- 
connect lamp 6 in a manner as will. herein- 
after become apparent. “The extension of 
lead 9 closes a circuit for the operation of re- 
lay 15 over.a cireuit.as follows:. Battery, 
W inding of relay 
and baek. contact of relay 305, armature and 
front contact of relay 3b winding of relay 

armature and front contact 

front contact of | relay 
front, contact of relay. 2 to ground. 

be noted that if the oper ator’s telephone set 
300 is connected through the plugs and jacks 

8, outer. right-hand 

shown in Fig: :3°to the control cireuit, Telay 
807 will be operated and if this relay i is op 

304; ‘right- hand armature: 

Tt will. 

70 

80 

erated; the circuits for actuating and main- ~ 
taining relays 808 and 309 are closed and as 
will be hereinafter. described, relay 315 will. 
also bé operated so that the above mentioned 
cirenit ‘for relay 15 is therefore closed at this 
time. The operation of relay 15 lights the 
pilot lamp.17 ‘which. is associated with the 
group-of trunks served by the sequence cir- 
cuit shown in Fig. 1. This pilot damp lights 
only when a trunk in this group. is connected 
to the control. circuit. 

85S 

90. 

The circuit for lighting of lamp 6 is: ex- 
tended ‘as shown through “the winding of re- 
lay. 304 to battery 
winding. of ‘relay. *304 is such that the lamp 

but’ the resistance. of ‘the 

6 will remain lighted. “Relay 304, however, 

95 

operates and closes an obvious cir cuit for the - 

lay 310 in operating closes an obvious -cir- 
operation of slow-to-operate relay 310. Re- - 

cuit for the operation of slow-to-operate re- | 
lay 311. 
circuit. previously traced. thr ough. the wind- 
ing of relay 304. directly to battery at the 
armature and front contact, of this relay, 
thus. permitting relay 304. to. release. DL 
rect battery is therefore. connected to shunt 
the guard and disconnect lamp 6 extinguish- 
Ing it by the low resistance winding of relay 
15. On. the release of relay 304 relays 310 
‘and. 311 release in succession to: cause, relay 
804 to again be actuated and catise relay 306 
to. be again: Jighted. «This. process of. .con- 
necting: ‘and disconnecting direct’ battery to 
the lamp circuit causes it to be periodically 

Relay 811 im operating extends the: 

105 

flashed to indicate: to the toll operator. that. 
her telephone set is connected to the trunk Av 
“The connection of the operator’s telephone 

ously mentioned, causes the opsration of 
relay 813 ‘over. a -eirettit as follows: Battery, 
lower’ right-hand winding of. repeating coil 
19 of trunk A, winding of supervisory relay 
20, lower outer armature and: front, contact 
of relay 8, inner left-hand armature and 
front contact of relay 308, winding of relay ° 
313 to ground. Relay 313 is of high resist- 

‘set and the sending.of the tone signal. to 
the operator at the “distant end of.trunk A 
will now ‘be described. ‘The extension of 

lead 13.-bythe- sequence circuit, as. previ- 

120/00 

130
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is 

- 25 
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ance so ‘that relay 20 does not operate in 
The operation of relay | the above circuit, 

313 closes.a circuit for the operation of 
relay 315 as follows: Battery, winding of 
‘telay 315, outer left-hand: make- -before- 
break contacts of relay 316, armature and 
front. contact of relay 313, ‘make-before- 

break contact: of relay 317 to ground.: ‘The 
operation of relay 

as follows: Battery, interrupter 820, left- 
hand winding of the tone transmitting coil 
321, inner left-hand armature and contact of 
relay 315, make-before-break contacts. of 
relay 322, "make-before-break contact. of re- 

- lay 303 to ground. The secondary of the 
col 321 is connected through the operation’ 
of relay 315 to-‘trunk A through contacts.of 
relays hoa and 308-and the leads 12 and 13. 
This causes -a-tone to be transmitted from 

this equipment to the operator at the dis- 
tant end of trunk A: Relay 315 in operating 
alse closes an obvious civenit for the op-: 
eration of the slow-to-operate relay 322. 
This relay in operating opens the original 

_ circuit for the tone equipment. thr ough the 
“primary of coil 321, thus removing the tone 

30 

35 

from the trunk. However, on the operation 
of this relay an obvious circuit is closed for 
relay 326 which j is also slow-to-operate. . This 
relay in operating closes through its left- 
hand armature and front - contact a substi- 
tute circuit for the primary coil 321. from 
the. 
taets “of relay 323. A second: application of 
tone is now therefore made to trunk A.’ Re- 

. lay 326 in turn closes an obvious circuit for 

the operation of the slow-to-operate relay 

40 

45 

323. Relay 323 in operating closes an obvi- 
ous eireuit for the operation of relay 324. 
and opens the second mentioned circuit 
threugh the primary of coil 321, thus discon- . 
tinuing the second application of tone from 
the trunk A. Fhe operation of relay 3824. 
opens the original energizing circuit for re- 
lay 322'-so ‘that this relay and relay 326.are 

~ now released... Relay 323, however, 1s main- 
‘tained o perated through’ a circuit passing 
through the make- before- break contacts of 

60 relay 304 and inner right-hand armature and 

; front contact of relay 345. so that no. further 

application of tone can be transmitted to the 
trunk A as long as relay: 315 remains oper- 
ated, Et will be noted "that. the operation 
of relay 324 opens the circuit: throvgh the 
secondary winding of coil 321 and connects 
the tip 
ewit. 300 which is now therefore connected 
te the trunk A. The tone is transmitted over 
the trunk to the operator at the distant end 
of trunk A to indicate, as stated, that the 
toll operator is ready | to receive: the number 
of the called. subscriber. 

After receiving this information. the toll 
operator will operate the proper party line 

315 closes a circuit for 
the operation of the tone circuit equipment. 

ground at the make-hefore-break con- 

the: ‘operating circult for relay 

and. ring: leads. to the:telephone cir- 

the we 

ringing key of the equipment shown at 24 and 

8 

ther insert plug, 22 into jack 23 of the . 
wanted subscriber’s line m. the manner well- 
known in-the:art. The insertion of plug 22 
into jack 23 causes-the operation of, relay 4 
through: to..the ‘sleeve circuit. This, relay. 
closes. ‘the tip: conductor of. the trunk to the . 

70 

ringing equipment 24 by the operation of its. . 
upper ‘armature. ~ A circuit.is also closed‘ by 
the operation‘of this relay for relays 26 and 
329-as follows: battery, 
26, armature and back contact. of relay 27, 

75 
winding of relay 

ariature and back contact of relay 28, lower. 
armature and. front: contact of relay- 4, inner’ 
‘right-hand armature and front contact and 
vieht- hand. win ding’ of relay 2, left-hand 
armature and “front contact of relay. .8, 
through Jead 11, inner lower. armatures. and 

front. “contacts of relays 7 and 8, left-hand 
armature and front. contact of "relay 309; 
outer Jeft-hand armature and back’ contact 
of relay. 828, winding of relay 329, inner 
Jeft-hand armature of relay 816 to ground. 
Relay 26 connects the tip and ring ‘of trunk 
A directly to: the party: line ringing equip- 
meiit 24 atits upper outer front. contact and 
lower armature ‘and front contact. Relay 
329 in operating closes a: circuit: to: ground 
through its armature and inner ‘front. con- 
tact independent of the original circuit :to 

80. 

85 

90 - 

98 
ground at the inner right-hand armature and” 
back contact of relay 316. The connection 
through the sleeve circuit over plug 22 and 
jack 23 to ground causes the ouard and: dis- 

_ connect lamp’ 6 to be extinguished. The op- 
eration of. relay 4 opens the holding circuit 
for relay 2, and.this relay in releasing opens 

quence circuit and control cir uit relays are 
thereby released and the operator’s:. tele-. 
phone set removed from’trunk A. <On the 
operation of relay 26 a circuit is closed for 
the operation of telay 30 on the: usual pick- 
up battery through. the interrupter’. 31 ‘and 
this relay in operating closes..a locking -eir- 
cuit for itself through its left-hand armature 
and front contact. The operation of. relay 
30 connects ringing. current from: relay By 

tr unk ringing: keys 1 in a - manner well-known 
in the art. The particular type of ringing 
cirenit ‘shown here is known-as four-party. 
senii-selective, wherein ringing current is ap-: 
plied: to: either’ the tip or. “the ring: conduc- 
tor:and the tio stations: on the conductor ‘ge- 

rings 
1,609,395, granted to R. S. Bailey 
ber 7, 1925. 
delay the application of ringing current to 

against ringing the wrong party. when the 
plug 22 is: “inserted into jack 23. 
method’ of ringing the. proper party is well- . 
‘known in the art no further description wilt 

7. ~The se- 

J00 

105 

HO 

‘through the ringing trip relay 28 to the — 

ted “subscriber’s. line so as to insure 

As the .— 

130. - 

1200. 
‘lected are ‘run. ina’ code: of either one: or two 2 

“Such a system. is shown:on Patent =" - 
“Decem- -. 

The function: of olay 380° is: to.”
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be made ofthe functioning of party line. 
_ equipment 24, or the oper ations’ in the verneke 

~ eireuit when the party answers the call. 

Ww 

Tf trouble should develop in the automatic 
‘listening circuit. equipment, the. emergency: * 
listening circuit is employed to send.the re- 
quired tone trunk signal.to the cperator: at 

the. distant-end of: the trunk. A-and. to ‘con- 
nect’ the toll: operator's: telephone set to -the 
disabled trunk. “The first operation in ‘this 
case will be to insert plug 22: into jack 35 
of the emergency listening: circuit shown: in 

. Fig. 2-which, as indicated, is associated with 

Tay 

208, 
make-before- -break conti cts’ of relay :205, 

an obvious circuit: and the oper ation of relay: 

BY 

the control circuit: shown. in Fig. 3: 
‘first éffect of this connection will be the op- 

relay 

~The 

eration of relay 202 and the supervisory: re- 
20° over a circuit: as follows: Battery, 

lower right-hand winding of repeating coil 
19, “winding of supervisory relay 20, lower 
armature and back contact of relay 36, ring 
terminals of plug 22 ‘and jack 35; ‘eftchand. 
inner. armature.-and back. contact of relay 

winding of relay. 202, inner- left- hand 

right-hand:.armature and front contact of 
.807.to ground.. The operation of relay 

202 causes the operation of relay 206 over 

206 closes'a circuit for the lighting of lamp y 
6 ‘and: the operation ‘of. the ‘sleeve relays 7 
and 208 over. a-circuit as follows: Battery, 
lamp 6, upper winding of relay 4, ‘sleeve ter- 
minals of plug 22° and jack 35, winding of 

‘relay. 208, 
» front contact of: relay 202, right-hand arma- 

~ ture: and. front. contacts. of relay: 

inner. ‘left- ond: ‘atmatiire. “and 

ground... The operation of relay 308 closes 
an obvious circuit for relay 200 Which relay 

~ In-operating opens the connections from the 
40 sequence circuit to thé control circuit so.as 

- to prevent the operation of the control  cir- 
cuit in; the usial manner. Relay 208 ‘pro- 
vides a.locking circuit for itself and for the 
relay 4. through its inner right- hand arma-' 
tune, and front contact to: “eround ‘at. the 
outer: left-hand armature and back. contact 
of relay 205. Relay. 208 also‘ closes an: ob- 

‘vious: circuit for the operation of relay 209, 
the purpose of which will be described | here-. 
“inafter:: ‘The operation of the: sleeve relay 
4.jin-the ‘trunk circuit: causes the relay. 2-0 

~~ be released: and the. release “of this. relay 
shunts the lamp 6: so that: this lamp is-now 
extinguished. “That:is,.a circuit-is closed for 
the: operation of relay: 26..as follows: Bat- 

tery, winding of rela‘ 96. armature and back Ys ¥. 29, 
= eontact.-of ‘rela 

“contact of “relay 28, lower armature and — 
~. front: contact of: yelay 4, outer right-hand 
armature and back contact of relay. 2, outer 
right-hand armature: and: front contact of 

“80 

y 27, armature’-and . back 

‘relay 3, upper winding of relay. 4, winding 

08 

of relay 208 to ground ‘at the outer lett hand 
armature and back contact of relay 205. “The 
operation of relay 26 connects: the ringing’ 

206° to 

1,665,338 

trip relay 28 to the ring conductor through 
a. key, as will be:more fully explained later, 
and opens the circuit for the supervisory re- 
Ry 20 and relay 202 in releasing releases re: 

y 206. 70 
“Tt should be noted. that the operation.- ‘of 

the above mentioned relays takes.a compara- - 
tively short time so that the momentary:op- 
‘eration of relay: 20 will not have-any effect 
on the circuits at the opposite end of trunk 
A, in other words, if relay 20 is operated un- 
der ot ‘dinary cir cumstane és when the wanted: 
‘subscriber. answers, the. effect would: -be ‘to 
charge a toll connection to. the calling -sub- 
sériber: In‘this case, however, the momen: 
tary operation of the st upervisor y relay will 
haveno. such effect as.it-is of: a very. short 
duration: 

As i is: well known j in the. art of: party line 
ringing, one of the party line keys in equip- 
ment 24 is always operated.” The: effect in 
this circuit from such operations: will be as 
follows: For example; if key M is-operated 
a. connection. to ground’. -will” be: made. to 
the’ tip. conductor: ‘of trunk A and the gen- 

80 

aA 

90. 

erator:-or silent battery connection: will be 
made to the ring conductor of trunk A: In 
this case: therefore the ground. connection: to. 
the tip: conductor will, cause the operation: 
of relay 210 over a circuit as follows: Bat- 
tery, through ‘a: resistance through the left- 
hand armature: and’ front contacts: of: relay 
206, winding -of relay. 210; inner left- hand 
armature and back ‘contact of -relay. 203, 
right-hand -armature-and back contact..of re- 
lay. 205, tip terminals of jack.35 and plug 
22, upper armatizve and front contact of re- 
lay 4, upper outer armature and front ‘con- 
tact of relay 26, lower mace contacts: of key 
M to ground. No effect. will be “produced by 
the generator or a silent interval battery.on 
the ring conductor in this case ‘as the:ring 
conductor will be opened at the inner upper’ 
armature of relay’.208 ‘as: hereinafter de- 
_seribed. » The operation of relay. 210. closes 
obvious circuits for:the opere ation of: relays 
203. and 218 and. these relays: are held. 
operated. by the. ground connection atthe 
front. contacts and. the: outer ‘right-hand 
armature of. relay. 208 ‘through the arma- 
ture. and front Contact of ‘velay B18." 
will be noted that. on the operation ‘of relay 
206 a circuit is closed’ for: relay 215. On the. 
operation of ‘relay 215-an obvious Grcuit is 
closed: for the operation of relay. 216. Relay 
216, in operating, opens the efiergizing’ cir-. 
cuit for relay 215 and a circuit: ‘will therefore 
be completed from ground, through. ‘the 
make-before-break contacts of relay O15 and 
the left-hand. armature and front: contact of 
relay 216, but due to the fact that: relay 215 
is slow to release and relay 216 is ‘slow. to 
operate, this connection’ cannot therefore 
have any effect before it is again opened at 
the operation of relay 203 and as relay 206 

It: 
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will be released on the release of relay 202 
relay 216 will be presently released. - The re- 
lease of relay 206 will of course also cause 

the release of relay 210, while-relays 203. and. 
213 are held: operated as previously de- 
scribed. The release of relay 206, however, 

208 does not affect the operation of ‘relay 
as. it is now. held operated through the 
ground supplied. at the outer’ right-hand - 
armature and front contact of relay 203, in 
addition to the locking: circuit through” ‘the 
outer left armiature and: back contact of re-° 
lay 205,.which however, will be pr esently: -Te- 
moved. 

The operation of. relay 203 also. closes. a. 
eireuit for the bridging Of relay 218 across 
the. tip. and ring conductors of the. trunk 
as follows: From ground at the lower made 
contacts of key M through the middle. left 
hand: armature and back contact of relay 

211, ‘winding of velay 218, inner right-hand 

125 

arinature and front contact of relay 908, ‘ring 
terminals of jack.35. and plug 22, lower 
armature and front-contact of relay 26, lower 
normal contacts-of key J and uppér normal 
contacts of key W, upper made. contacts of. t 
key M, winding: of tripping relay 28, through 

, the Yight- hand armature and ‘back contact 

80 

; 40 

4 

Oh. 
of relay 32-to the source of ringing current. 

path: The: -citeuit. completed over. the: 
just traced causes the operation of relay 218 
and this relay; in operating, closes a circuit 
for the operation. of relay 220 as’ follows: 

920, armature and | Battery; winding of relay 
front contact of relay O18, armature: and 
front contact of relay 509 to ground. Tt will 
be -rernembered that the relay. 209. was -op- 
erated on the operation of relay 908. Relay 
220, in operating’, provides a locking circult 
for itself through its inner right- hand arma- 
‘ture and front contact: of relay 209 inde-. 
pendent of the original energizing circuit 
for this relay. t through the armaéure and 
front contact: of relay "O18, 

"Fhe operation of Telay 220 closes: an: . ob- 
vious energizing circuit for relay 211, which 

60° 
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- relay 
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ewit. fox 

right-hand 

in. oper ating, closes an obvious locking cir- 
itself through the outer right-hand 

armature 

circuit for relay 209 is ‘ppened at the outer 

this relay is slow to release it will maintain 
relay: 220 operated. for-a short: period after 

211 is operated so that a momentary 
eireuit: will be. conrpleted. for the operation 
of the tripping relay 28 as follows: Bat- 
tery, through the. outer right-hand arma- 
ture and front contact of relay 990; outer 
left-hand armature and front contact of re- 
lay 211, ving terminalis of jack 35 and plug ~ 
92, low er armature and front contact. of re- 
lay 26, lower normal contacts of key J, up- 
per normat contacts of key W, upper made 

back. contact. of relay 
armature and. front contact of relay 211 to 

Relay 205, in operating, completes. 
; the tip conductor contiection at its. right- 
er ound. | 

and front. contact. of ‘relay. 208. 
-On the operation of relay 211, the energizing. 

armature and back contact of: 
this relay and relay 209. is released, but as- 

contacts of key M, winding of tripping’ re- : 
lay 28, right: hand armature and back.con- 
tact of relay 32 to ringing source 84. This 
connection directly to- “battery 
right- hand armature and front contaét, of re- 

at:, the outer 
70 

lay 220 is such that the tripping relay 28 - 
will be actuated as is well known in, the-art: 
The operation of relay 28 opens. the short 
circuit for the winding of telay 27 through. . ~ 
the armatures and. back contacty of relays 38 
and Q7 and relay 27 will now therefore op- 
erate in series with relay. 26.. The operation 
of relay 27, in turn establishes a short. cir- 

- culting connection to. battery for relay. 26, 
which j is thereby released. 

. The. release of relay 26 opens the circuit 
for relay 98. which i is now released, whereas” 
relay 27 remains operated. By this. time re- 
lay 2111s operated to open the original en- 

-ergizing. circuit, for, relay 28, and as relays 
209, 218 and, 220: have. released the .super- 
visory.telay 20° cannot be’ again operated. as 
long as the connection. to the emer gency. hs- 
tening circuit is maintained, 

The. release-of the relay 220 and the main- 
tenance of relay_ 211. operated causes'.2 .cir- 
euit to be completed for the operation of” 
relay 205 as follows: Battery winding of 

Y6 

80 

85. 

90. 

relay 205, middle right- hand: armature: “and: 7 
220, inner’. left-hand- 95. 

hand armature and’ fr ont contact to the. con- ° 
trol: :cireuit shown in Fig. 3 and the fact 
that velay 911. 4s operated and relay 220. is 
released causes the connection from tine ring 
conductor to. be also completed to the con- 
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trol circuit. The operation of relay 205 also ~~ 
provides @ ground comnection at its outer 
make- before-break contacts through the in-- 
ner left-hand armature and back “contact of. - 
relay 223 for. the. operation of relay 815 in: 

- the control circuit. The operation ‘of relay 
315 causes, as.-hereinbefore. described, the 
control cireuit to function to apply tone to 
the trunk. A and thereafter. to connect the 

rH0 

operator’s telephone set 300 to the trunk. A.” 
_. The toll operator will now receive the de- 
sired information from the operator at the 
distant end of the: trink A-and ‘when this 
information is received, she will remove the 
plug 22 from jack 35 of the emergency: lis-. 
tening circuit. and insert. this plug into the: 
jack ‘of the desired subscriber’s line. © The 
removal .of plug 22.from jack 35’ causes the 
‘release of the. operated relays in the emer- 

as follows, that, is, gency listening cireurt 

120 

elay. 208 is ‘first released and this relay, “in “ 
turn, releases. relay 213, 208, ait, 205. and 
200. 

to ring conductor from. the source 86 and 
er ound on the tip conductor, 

If key W. is operated in place of. key M. 
battery or silent. interval battery is- applied : 

In this case” 

125 
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-- ther hand, if either key 

~ battery 

10 
- 208 and from thereon the operations of. the. 
-cireuit ‘will be the same as in the previous 

6 

the ‘operation of the ‘direult would be the 

same as hereinbefore described: On the 
J or key: R is op- 

erated: eround will be connected the -ring 
conductor and ‘battery and silent interval 

of. this: character’ connected to: the 

tip conductor. In this case relay 202. will 
yvelease and relays 208 and 218 be. operated 
through the right hand armature and back 
contact of relay 202 from ground.at relay 

~ two cases. 

15 

. 26 

‘as-is shown in Fig: 

Referring. now. to ‘the operation of the 
emergency “Listening” circuit. when: used in 
connection with a toll switching trunk such 

“4, It should. be -men- 
tioned in’ this connection that the. functions 
for automaticaly transmitting, through’ the 
control-circuit shown! mm: Figs. 2 and 3 
toné signal to the:operator: “at the distant 

end. of atoll switching trunk B and for 

25 

subsequently connecting the-operator’s tele: 
phone, in. this case-a toll switching oper ‘ator, 
are’ practically’ identical with the « operations 
previously. described in connection. with the 
“A, B or tandem completing trunk A. 
therefore, -only necessary: to briefly ‘outline 

the functions relating to: the. seizing of the 

30 

~Sywhen ‘the: toll switching’ trunk: Bis. taken: 

operation ‘of .relay 4! 

35 

40 

ground. 
-a circuit for the operation of.relays 403 and 

. 404° as- follows: Battery, 

tronk B. 
“Assuming ‘then that relay 400. is 5 operated 

for use, a circuit will be completed for the 
402:.as follows: -Right- 

hand winding of-relay 402, inner right- hand 
-armature and back contact of relay. 403, ar- 
mature and front -contact of relay 400- to 

The- operation of this relay closes 

left-hand winding 

of relay 403, left-hand winding of relay 402, 
outer tt hand ‘armature and front contact 

of relay 402, lower otiter: armature and back 

‘ contact of relay 415, right-hand winding of 

as relay: 404 to oround. Relay 404 in operatine 
closes: an ‘obvious holding. circuit. for relay 
“400 and-opens the connections from battery 

~ and -ground to the trunk B- through. the 

50 

35) 

“windings. of relay 400, As is.well known, the 
removal:of the battery and ground from tlie 
‘trunk has no effect at:this time at ‘the distant 
end ‘of ‘the trunk. 

Relay: 

and completes an. obvious circuit for the 
lighting of lamp 406... This relay also. com- 

o pletes ‘the. connections for conductors 409, 

: 410 and 411 to the sequence circuit inthe 

- 80: 

same manner .as the -eonnections for -con+ 

ductors 9,-10' and 11 were’ completed: to the 
sequence ‘civeuit. from trunk A in: Fig. 4... 

. ‘The automatic connection of the toll switch. 

ing operator’s. ‘telephone set’ and the. trans- 

of the trunk B-is accomplished i in-the=same 

35, 

It is. 

-of: relay 

403. in. operating closes a: locking. 
“circuit. for itself under control of relay 400 

mission of the tone: signal tothe distant-end ° 

1,665,338 

manher as-in the-case of trunk A ‘hereinbe- 

foré described. : : 

If trouble should: develop in the auto- 

matic listening circuit equipment the emer- 
gency listening circuit will be employed to. 
‘send the vequired tone signal to the operator 
at the distant end of trunk B and to connect 
the toll switching operator’s telephone set to 
this-trunk. T he first operation in this case 
will be to insert plug 422 into jack 435 that 
may. be ‘considered as the equivalent of jack 

The effect of this connection -will be the 
operation of relay 202 and the supervisory 
relay 420-over a circuit as follows: Battery, 
winding of relay 420, lower right-hand wind- 
ing of yepeating coil 419, lower outer arma- 
ture and back contact of ‘relay 426, ring ter- 
minals of plug 422 and jack 435, inner right- 
hand armature and back contact of relay 208, 
“winding of relay 202,-inner left-hand make. 
before-break contacts of. relay 205, right- 

70 

“E
e 
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80 

85 
hand armature and front contact of relay 307 © 

to ground. 

circuit.” Fhe oper ation of relay 206 closes a 

The operation of relay 202 causes - 
the operation of relay 206. over an obvious 

90" 

civcuit-for the lighting of lamp 406-and: the. °°. 
operation of sleeve relays 415 and 208 overa 
circuit. as follows: Battery 
lay 415, sleeve terminals of plug 499 and 
wack 435, winding of-telay' 208, inner: left: 
hand armature and front contact of -relay 
902; right-hand armature and’front contacts 

206 to ground. -The operation of 
relay 208 closes:an obvious circuit for relay 
200 which relay in operating opens the con- 
nections from the sequence circuit-to the con- 
trol circuit so as to prevent the operation of 
the automatic listening ‘circuit in the usual 
manner. Relay 208 provides a. locking .cit- 
cuit for itself. and for relay 415: through its 
inner right-hand armature and ‘front: con- 

_tact to eround at the outer left-hand arma- 

ture and back contact. of relay: 205... Relay. 
208 also. closes an obvious crronit for ihe - 
operation of relay 209..This relay serves:no 
useful purpose | in this type of connection.- 

The operation of relay 206 also completes 
a circuit from: battery and-ground through 
‘resistances and the left- hand armature and 
front-contacts of relay 206 through the wind-- 
ing of-relay 210, the. inner ‘eft- “hand arma- 
ture and back contact of. relay 
hand: armature and. back contact of relay 
205, through the tip conductor on the'trunk 
Band the. upper:right-hand: winding of: re- 
peating” coil 419 to. “around over the upper 
outer armature’ and’ “front contact of relay 
415 and upper armature and-back contact of 
relay 426 but due to the mariginal character- 
istics of relay 210. it does not. operate in this 
eirenit. It Should be- noted. that’ this -relay 
did operate under certain conditions when 
the emergency circuit was connected to an 
AB or tandem completing trunk, and the 
fact. that, this relay cloes not operate in this 

; winding of re-.. 

05 
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ls 

208, right=.° 
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circnit.connection distinguishes the opera- 
- tions as follows from. the operations. when 

10 

this relay is now released. Relay 

the AB or tandem completing trunks are 
connected to. the emergency listening circuit. 
“The operating of relay 206. also completes 

an obvious. circuit: for the operation of relay 
215 which in‘operation closes an obvious cir- 
cuit’ for the operation of relay 216. On the 
operation of relay. 216 the riginal ener- 
gizing circuit for * velay 2151s opened and 

216 is 
~" -slow-to-operate and relay 215 is Y slow-to. 

15 

release, hence the circuit from the ground at 
the make-before-break contacts of ‘relay 215 
through. the: left-hand armature and front 

- contact of relay 216 is delayed for a short 

this: ca 
_the above. circuit through. the. armatures and 

20 

* connected: to: a toll switching “trunk, but: as” 

period although this is of no importance in 
That i is, this delay in completing 

contacts of-relays 215 and. 216 is not required 
when the emergency Hstening circuits are 

previously stated, it was necessary to. intro- 
duce this delay when. the emergency. listen-.. 
ing. circuit was connected to an AB.or tan- 
dem completing trunk in order ‘to. prevent 

“any effects in the circuits from this connec- 

30 

. 85 

40 

os the.vinging equipment. 

BO 
“Ing of relay 

tion. In ‘this case-however, this circuit..is 
completed for the operation of relay 211 over 
a cirenit as follows: Battery, winding of re- 
lay 211, outer left-hand: armature and ‘back 
contact of relay 208, left-hand armature and 
front contact of relay 916 and make-before- 
break contact. of relay 215 to ground. . The 
operation of -relay ott closes the ring con- 
ductor thr ough: to outer right-hand armature 

“of relay 920. This relay” also in operating 
opens at its middle left-hand armature and 
back contact the circuit. for relay 218 which 
is not. used in this case but was employed | in 
the previous ease to cause the tripping of 

“Relay: 211 in. oper- 
ating ‘closes an obvious locking circuit for 
itself under control of relay 208 and. opens 
the circuit for relay 209 which is now re- 
leased.: Another cirenit completed .by the 

2. operation of relay 211 is ‘one for the. oper- 
wind-» ation of relay 205 as follows: Battery, 

205, middle right-hand arma- 
ture and back contact of relay 920, inner 

. left-hand armature and front. contact of re- 
lay 211 ‘to. ground. 
“Relay 205 in operating disconnects the re- 

lay 210. from the tip side of the connection 
and bridges relay 209 across the tip and: ring 
conductors as follows: The tip conductor of 

- the emergency listening circuit, inner left- 

60 

hand armature and front contact of relay 
205, winding of relay 202, inner. left- hand 
armature. and back: contact of relay. 203 to 
the: ring conductor. 
bered that the supervisory relay 420 was 
operated on the insertion of plug 429 into 
jack 435 through the inner left- hand make- 
before- break contacts of relay 205. The cir- 

It should be: remem- 

. 

cuit for this relay will now, due to the oper- 
ation of relay 205, extend through the wind- 
ing of relay D009, ‘the i inner lett. hand armas: 
ture and front contact. of relay 205, the tip 
conductors of the emergency listening elr- 
cuit and the toll switching trunk through 
the. upper right-hand winding of . repeat: 
ing coil 419 to ground. so that the super: - 
visory relay will, even. though the. above 
mentioned changes have taken place inthe 
emergency listening circuit, be maintained 
operated as long as this: cireuit- connection | 
remains: This is in order to prevent any 
effects from the connection of the emergency 
listening circuit to the toll switching.trunk 
from being transmitted ‘to the distant: end 

_of: trunk B which would ordinarily. be. pro- 
duced _on the operation of. the sleeve relay - 
415. It will be observed that on the opera-: 
tion of relay 415 the original energizing cir- 
cuit for. relay® [ 
outer armature and, back-contact, of :this-té- 
lay. 

70 
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85 
404-is opened at” ‘the lower 

so that. under ordinary. circumstances * 
when plug 422°is inserted-in-the jack of the: . 
wanted subscriber’s line: the. operation Of 88 

‘this relay 415 and the release of relay 404.” 
would connect’ battery and ground across the * 
tip and. ring. conductors of trunk B which 
would, as-is “well: known ‘in the art, have the 
effect of notifying the operator at the -dis- 
tant end of the trunk that a connection has. 

965 

been extended to the wanted subscriber and ~ 
that he may be rung. . In this case therefore 
this effect-is not transmitted as relay 404 is 
imaintained operated due to the operation of 
the supervisory relay 420.. The circuit for 
maintaining relay .404 operated may 
traced. as follows: Battery, 
ing of relay 404, armature and front contact 
of supervisory. relay 420, armature and front 
contact of relay 400 to eround, 

The operation of relay 205 also completes 

-100 

be ~ 
left-hand: wind- . 

105 

a. circuit. from ground at its left-hand: outer. - 
make-before-break contacts ‘through the in- 
ner right-hand armature and front :contact 
of relay 233. for the operation of relay 315 
in the control circuit. "The operation: oF this. 
relay starts the control circuit to function 
to transmit the tone signals to the’ distant 
end of the trunk B and connect the opera: - 
tor’s. telephone set 300.to the trunk in a man- 

115. 

ner as hereinbefore described except that: the 7 
connection extends through jack 135. 
‘When the toll switching operator receives 

‘the number ‘of: the wanted: subscriber: from 
the operator. at the distant:end of trink B- 
she will remove plug 422 from jack 435 and 
insert the plug into jack 423 of the wanted . 

be completed as in the ordinary way.. .The 

120° 

~.subseriber’s line and the connection will then. — 
“125 

removal. of the plug from jack 485 causes — 
the release in the emergency listening’ cir- - 
cuit of the relays that were operated, name-- 
ly: Relays. 202, 208, 200, 206,° 216, 211 and 
205. 130
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Another means is provided in this circuit 
arrangement for suspending. automatic lis- 
tening’ for the trunks. .This means is the 

key 230. If the relays for transmitting the 

5. tone to the distant end of the connected 

trunk are functioning: properly the key 230 

~ is operated to the right. ‘This closes an ob- 
vious circuit for the operation of relay. 231. 

Relay. 231 in operating: closes a_circuit. for 

“10 the operation of relay 200 as follows: Bat- 

tery, winding of relay. 200, armature and 
front contact of relay 231, right-hand arma- 

ture and front contact. of relay 307 to 

-. ground: The operation of relay 200 func- 
-15- tions a3 hereinbefore stated to.open the con- 

nection: from. the sequence .circuit. toa con- 

trol circuit to make the automatic listening 

equipment. inoperative. ree rae 

. ‘Tf the-relays for transmitting the tone are 

20° not functioning properly or are.to be tested 

~ the key 280.:is. operated to the left.’ This 
operation of key 230 closes an obvious cir: 

cuit for relay 283.. Relay 233 in operating 

‘performs the ‘same function as relay 231, . 

25 thatis, it closes a circuit, for the operation 

of relay 200 and in addition bridges the 

talking leads across the two outer right- 

hand armatures of the last tone relay 324; 

thus providing a means for connecting ‘the 

80 operator to the trunk while the tone signal 

- equipment is being tested. ‘The lead’ from 

the left-hand outer: make-before-break:.con- 

tacts and relay 205 ‘for the starting .of.the 

- tone signal ‘eqtiipment at. the. operation: of 

-q5 this relay in case the emergency : listening 

circuit is inadvertently. used is opened by 

the operation of relay .223. Bh ee: 

~ Tt-should be understood that the invention 

ig not limited in its use to trunks of these 

40 particular types but may be apphed in any 

other suitable manner. to other trunks of 
similar characteristics in regard. to. the. pre- 

“vention. of disturbances in’ trunk: connec- 

tions during the use of an emergency listen: 

“45 ing’ circuit: BPs 

oe What is-claimed Is: 
"4; In a telephone system, subscribers’ lines, 

-tranks of different character. arranged to 

- transmit a signal during the connection of.a 

~ 50. subscriber’s line thereto, and a listening cir- 

cuit: including a marginally responsive: de~ 

vice for differentiating between said differ- 

ent character. trunks, means -coacting with 

said. device when the listening. circuit is con- 

66 nected to a trunk of a certain character ‘to 

“prevent the transmission of a signal by said 
trunk, and means coacting: with said device 

when. the listening circuit is connected tova 

- Strunk of a different character to prevent the 

so transmission of a signal by said second men- 
tioned ‘trunk. “ a oe 

9. In a-telephone system, subscribers’ lines, 

trunks of different character, each includ- 

e 

inga supervisory relay arranged to be oper- 
ated to. transmit. a. signal when the sub- 
scriber on the line connected: to the trunk 

answers a call, and a‘listening circuit ar- 
ranged when -connected to a trunk of one 
character. to. actuate the corresponding: su- 
pervisory relay as long as the listening cir- 
cuit is connected to the trunk to prevent the 
transmission of a, signal, and. arranged when 
connected to a trunk of another character to 
actuate the corresponding supervisory relay 
fora short period only during the connec- 
tien of the listening circuit to. the.trunk, 
said period of actuation being insufficient to 
cause a signal to be transmitted thereby. 

3. In a telephone system, subscribers’ lines, 
trunks of different. character arranged to 
transmit a signa! during the connection of a 
subscriber’s line thereto, an automatic lis-: 

a
 

uu
 

70 

80 

tening circuit including an: operator’s:tele-.~. 
phone ‘set. arranged to be- connected. to a 
trunk. in. response. to. the ‘seizure -of said 85 

trunk, means for independently connecting 
said operator’s telephone set to a-trunk for 
disabling the automatic listening-cireuit and 
for preventing the transmission of a. signal: 
by:said trunk, regardless of its character in 90. 

responsé to the association of said: means. 
with said: trunk...” 

4. In a telephone system, trunks of differ- 
ent’ character, subscribers’ *lines,-an auto- 
inatic: listening circuit including an opera- 
tor’s telephone set'-and. a° tone producing 
equipment; means responsive to the seizure 
of a trunk for actuating said-automatic. lis- 
tening circuit to transmit a tone signal over 
said trunk and connect the operator’s tele- 
phone set to said-trunk, means.for connect- 
ibg a trunk to a subscriber’s line, a. source 
of ringing current, means responsive dur- 

95. 

100 

‘ing the connection of a: subscriber’s line to a - 
trunk for rendering said source effective, an. 105 
emergency. listening. circuit associated with ~. 

said ‘automatic listening circuit, means for — 

connecting said emergency listening circuit 
to a’trunk, means: responsive to such a con- | 
nection for preventing the normal functions 
of the automatic listening circuit and. actuat- 
ing it to transmit a tone signal through the 
emergency listening circuit to the connected 
trunk, means to connect: the operator’s tele- 
phone. set through the emergency listening 

no... 

115 
circuit:to the connected trunk, and means in-~ 
said emergency listening circuit for prevent- 
ing the transmission. of a ringing signal, 
over the trunk -when.the emergency listening - 
circuit. is connected thereto, regardless of 
the character: ofthe ‘connected. trunk. - : 

Tn avitness whereof, IL “hereunto subscribe 
my name: this.-18th day of October, A.D. 
1926. 0 se os 

WILEY WHITNEY. - 
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