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, AND TELEGRAPH COMPANY, A CORPORATION OF NEW YORK. : 

TELEPHONE SYSTEM. — 

Application filed November 23, 1923. Serial No. 676,610, 

This invention relates to telephone sys- 
tems and more particularly to systems where- 

in calls incoming to an exchange may be 
handled by any one of a plurality of oper- 
ators. oo. 
Among the objects of this invention is to 

provide improved means for concentrating 
traffic incoming to a telephone exchange. 

This object is attained in accordance with 
a feature of the invention by the provision 
of a two-movement line finder having per- 
manently associated therewith a connecting 
link terminating at an exchange in a 
plurality of multiple answering jacks. By. 
this arrangement a call originating at any 
one of a plurality of lines accessible to the 
line ‘finder comes into the exchange over 
the connecting link and is displayed at a 
plurality of operators’ positions by means 
of multiple line lamps. 

Another feature of» 
in the provision of a slow releasing relay 
associated with the line. finder which per- 
mits an operator to disconnect her connect- . 
ing circuit from association with the line 
finder without releasing the line finder. 

A still further feature resides in the pro- 
vision of a testing relay in-an operator’s 
connecting circuit which operates in_ re- 
sponse to the connection of the connecting 
circuit to a busy line to short-circuit the 
answering supervisory relay of the con- 
necting circuit, thereby preventing its oper- 
ation to effect the connection’ of the oper- 

ator’s telephone set with. the connecting. 
circuit. © - ; 
A still further feature resides in the -pro-. 
vision of a group of keys common to a 
plurality of connecting circuits, the actua- 

tion of one of said keys causing the applica- 
tion of ringing current to the. calling end 
of the connecting circuit, and the actuation 
of another of said keys preventing the ap- 

plication of ringing current. to the connect- 
ing circuit. Heretofore expensive and com- 
plicated arrangements have been. provided 
by means of which the connecting circuit 
eutomatically. differentiated between an ordi- 
nary line and a trunk and whereby the ap- 
plication of ringing current to the trunk 
was prevented. By means of the present 
arrangement a standard method operation 
is achieved whereby a key of some nature is 
always operated whether the line connected 
to be a regular subscriber’s line or a trunk 

he invention resides. 

- located, and its second movement 

line and at the same time the circuits. are 
greatly simplified and economy ‘in appa- 
ratus 1s achieved. - - a 

Still another feature of this invention 
resides in the provision of means in a manual. 
cord or connecting circuit for automatically 
registering a call. 

The invention will be readily understood 
from. the following detailed description 
made with reference to. the accompanying 
drawings... , 

In the drawings: - 
Figure 1 shows two substations.A and B 

in a group having access to a line finder F, 
and a. link circuit D, terminating in a 
‘plurality of multiple answering jacks at a 
telephone exchange. The. structure of. the 
switch or line. finder is of the general type 
disclosed. in the Patent. No. 972,874-—B. 
Kugelmann—October 18, i910, and is adapted 
in its present disclosure to accommodate a 
group of one hundred subscribers’ lines. 
The switch. is. a two-movement switch, -its 
first movement (vertical) selecting a group 
of. ten lines im which the calling line is 

(rotary) 
selecting the specific line in the selected 
group. we m 

Fig. 2 shows the operator’s connecting or 
link circuit C which is adapted to complete 
connections between the calling subscribers’ 
lines such as A and B and a station on the 
four-party line L. The common. .ringing 
equipment employed in signaling the vari- 
ous subscribers.on-the party line L is.also: ° 

- shown in this figure. 
In the: following description, the sub- 

scriber at. station A will be considered the 
calling subscriber and any one of the four 
parties on the line L the called subscriber. 

The ‘subscriber at station A to initiate 
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a call_removes the receiver from the switch-~- 
hook, whereupon a circuit is established 
extending from grounded battery through 
the winding of the start relay 100, winding 
of the line relay 101, back contact. and 
‘right-hand armature of cut-off relay 102, 
over the subscriber’s closed line loop, inner 
armature and back contact of relay 102. to 

-ground. The start relay 100 is common to 
a group of ten lines. oe 
Upon operating, the start. relay 100 con- 

nects, at its contacts 104, ground to the in- 
start lead 103 .of the regular first choice 
selector or line finder F, provided that this 
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switch is available for use. As indicated 
on -the drawing by the lead 105, the in- 
start lead 103. 1s adapted to be out. through - 
‘to the next succeeding switch if the first 
-switch is. busy. 

Assuming the switch F to be free to han- 
dle the incoming call, the stepping relay 106 
now operates in a cir cuit extending from 
grounded battery through the winding of re- 
lay 106, armature and “pack contact of the 
vertical magnet 107, armatute and back con- 

tact of the rotary magnet 108, contacts 109 
of the*off-norma!l switch 110, back contact 
‘and ‘outer right-hand arniature of the off- 
norinal relay “Ll, in‘start'lead 103 to gr ound 
at the contacts 104 and avmatar eof the start 
relay-100. 
operates, the ver Heal magnet 107 operates in 
‘a circuit extending from grounded battery 
through the winding: of the vertical magnet 
107, back contact and right-hand armature 
of the transfer relay 112, front contact and 
armature ‘of stepping relay 106, and thence 
to. ground on the in-start lead 103 over the 
circuit hereinbefore traced. The~ vertical 
thagriet 107 in operating raises the brushes 
of ‘the switch Fone level, and in addition 
‘opens the circuit for the: stepping relay 106. 
The stepping relay 106 in releasing opens 
the ‘circuit for the vertical magnet 107, 
whereupon. this magnet releases. Upon the 
‘vise of the switch brushes. tothe first ‘level 
due to the operation of the ‘vertical magnet 
107, the off-normal ‘switch 110 is actuated, 
whereupon the circuit for the stepping relay 
106 ig transferred from ground on the in- 
start lead 103 to ground at the back contact 
and right-hand armature of the hunting re- 
lay 113. 
“The winding of the ‘transfer relay 112 is 

now connected through the com mutator brush 

‘114 to the first com mutator segment 115. If 

the called line is located on the first-level of 
the switch or line finder F, the transfer re- 
“Tay 1£12-will opérate through the commutator 
segment 115 to ground at. the contacts 116 
‘and armature of the start relay ‘100. In the 

‘event that ‘the calling line is Dot located on 

the first level of the switch, the stepping re-.. 
Tay 106 and the vertical magnet 107 will. con- 
tinue to operate’ alternately, to’ the: ground at 
‘the back contact and armature of {he ‘hunt- 
‘ing relay 113, until the vertical magnet 107 
has Yaised the ‘brushes to the level in which 
the calli ling line is located, at which time the 
transfer relay 112 will operate through the 
‘grounded commutator segment, and lock to 
the back contact ground on the hunting relay 
118. . 
Upon operating, the transfer relay 112 

substitutes: the rotary magnet 103 for the 
“vertical magnet 107 in the stepping circuit 
with the stepping relay 106. The stepping 
‘relay 106 -and rotary magnet 108 will then 
operate” alternately to cause the switch F to 

As soon as tlie stepping relay 106 

-to operate 

‘to extend the -call. 

‘the release» magnet 132, 
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rotate its brushes in the particular level in 
search of the calling line. 
When the line relay 101 operated, it con-. 

‘nected ground ‘to ‘the terminal 117 on the 
multiple bank, and as the rotary.magnet | 
108 advances the brushes to this line, “the 
hunting relay 118 operates in a circuit ex- 
tending from grounded battery, through the 
winding of relay 118, outer left- hand ar- 
mature and back contact of off-normal relay ? 
111, brush 118, terminal 117 to ground over 
the’ front: contact and armature of the line 
relay 101. . 
Relay 118 in operating ‘removes ground 

from the rotary stepping circuit to prevent 
further retation of the brushes at switch F, 
At its armatures. 119 and 120, relay 113 con- 

29 

hects the'tip and ring conductors oe the call- © 
ing line to corresponding ‘terminals of the - 
multiple jacks 180, 140, 150-and 160. In at- ? 
‘tvacting its armature ‘121, relay 118 ‘closes 
‘through the: sleeve: conductor of the calling 
line. 

Relay 122 now operates in a circuit ex- 
tending from grounded battery through the 
left-hand winding of relay 122, middle ar- 
mature and. back contact. of cut- off 7 relay 128, 
front. contact and armature 120 of relay 113, 
brush 194 and terminal 125 of ‘swi ‘ich r 
over the closed subscriber’s line Joop, ter. ® 
‘minal 126°and brush 127 of switch F, arma- 
‘ture 119 and front contact of relay. 113, back 
contact and outer armature of relay 123 to 
ground ‘through ‘the right-hand winding of 
relay 122, The windings of relay 7 129 are of 
low resistance and therefore, when this relay 
is-connected to the calling line, the line re- 
Jay 101 and the start relay 100 are shunted, 
whereupon these relays release. Relay ey) 
in attracting its: right-hand ‘armature es- 
tablishes obvious circuits for the ine lamps 
131, 141, 151 and 161 causing’ these lamps-to 
‘be illuminated. At its left-hand armature 
relay 122 causes the slow releasing relay 128 

ins a. cireuit extend: neg from 
grounded battery through the w inding of re- 
la y 128, left- hand armature and front con- 
tact of relay y 122, te ground at the front con- 
tact and right- hand arinature of rel lay 113. 
‘Slow releasing relay 128 i in oper rating pro- 

vides an a auxiliary holding circuit for relay. 
113 and -an energizing circuit for the off- 
normal relay 111, ‘both’ of which. cireuits are 
obvious.. Relay WW ia operating locks 
ground at.the contacts. 129 of the off-normal 
switch 110, ‘and will not release until the 
switch. ‘FF is-restored to normal. In attract- 
ing its outer right-hand armature relay 111 
transfers the in-start relay 103. to the con- 
ductor 105 leading to the next-switch so that 
should another subscriber such ag-B initiate 
a-call, the second line finder would funetion 

At its inner left-hand 
armature relay 111 prepares a circuit for 

the completion ‘of 
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which is effected when the hunting relay 113 
restores. At its outer left-hand armature 
relay 111 opens the hunting lead, it now be- 
ing noted that the hunting relay 113 is held 
operated under. the control of the calling 
subscriber. 

An operator at the telephone exchange, 
upon noting the illumination of one of the 
line lamps 181, 141, 151 and 161, and who 
is free to answer the call, inserts the plug 
200 associated with one of her connecting 
circuits into the jack; such as 130,. located 
at her position, whereupon a circuit is es- 
tablished extending from grounded battery, 
through the lower left-hand winding of re- 
peating coil 201, winding of supervisory re- 
lay 202, ring contacts of plug 200 and jack 
130, front contact and armature 120 of relay 
113, brush 124, terminal 125, over the closed 
subscriber’s line loop, terminal 126, brush 
127, armature 119 and front contact of relay 
118, winding of supervisory relay 133, tip 
contacts of jack 130 and plug 200, to ground 
through the upper left-hand winding of re 
peating. coil 201.. Relay 133 operates in this 
circuit and establishes: an obvious circuit 
for the cut-off relay 123. Relay 123 at its 
two outer armatures disconnects the switch 
line relay 122 from the talking conductors, 
and at its inner armature substitutes a new 
holding circuit for slow relay 128, it being 
noted that the original holding circuit for 
relay 128 is opened by the release of relay 
122. Relay 122 in retracting its right-hand | 
armature causes the multiple line lamps 
131, 141, 151. and 161 to be extinguished. 

Relay 202 also operates in the above traced 
circuit, preventing the illumination of lamp 
204 at this time and ‘connecting the listening 
relay 205 to the sleeve conductor of the cord, 
whereupon this relay operates in a circuit 
-extending from grounded battery, through 
the winding of relay 205, normal make-be- 
fore-break contacts of relay 206, armature 
and front contact of relay 202, sleeve con- 
tacts of plug 200 and jack 130, front con- 
tact and armature 121 of relay 113, brush 
136 and terminal 135 of switch F, winding 
of the line cut-off relay 102 to ground. Re- 
lay 205 in attracting its lower armature dis- 
connects ground from the winding of. the 
test relay 203 and. in attracting its other 
armatures connects the operator’s telephone 
set, indicated at O. T. to the talking con. 
ductors of the connecting circuit C. The 
cut-off relay 102 operates in the circuit above 
traced. to cut off the subscriber’s line relay 
101 from the calling subscriber’s line. Al- 
though there is an apparent tendency for a 
race at this time, between the listening relay 
205 and test relay 203 (it being obvious that 
with relay 202 operated the test relay 203 
may operate from grounded battery through 
the winding of relay 205, normal make-be-_ 
fore-break contacts of relay 206, armature 

and front contact of relay 202, armature 
212 and back contact of relay 206, winding 
of test relay 203 to ground at the back con- 
tact and lower armature of relay 205) relay 
202 is made slow-to-release so that should 
relay 208 operate at this time and momen. 
tarily short circuit relay 202, relay 202 will 
hold up until relay 205 operates to open the 
circuit for relay 208. 

The operator now ascertains the details of 
the call from the. calling subscriber, and 
upon learning that a subscriber on the line L 
is desired, she makes the usual busy test ou 
the line L, and finding the same idle, inserts 
plug 208 into the jack 207 of the desired 
line. As a result of the insertion of plug 
208 into jack 207, relay 209 operates in a 
circuit extending from grounded battery 
through.the winding of relay 209, back con- 
tact and right-hand armature of relay 210, 
sleeve contacts of plug 208 and jack 207 to 
ground. Relay 209 in attracting its arma- 
ture 211 establishes an obvious circuit -for 
relay 206, which relay thereupon operates. 
Tn attracting its armature 212, relay 206: re- 
moves the winding of the test relay 203 from 
the sleeve conductor of the answering end 
of the connecting. circuit C. - At its. arma- 
ture 218, relay 206 locks up to the sleeve of 
the calling end of the connecting circuit and 
at its armature 214 it opens the circuit for 
the listening relay 205, whereupon this re- 
lay releases, disconnecting the operator’s 
telephone set from the connecting circuit, 
and also connécts battery to the answering 
sleeve circuit to hold the subscriber’s cut-off 
relay 102 operated. The current from this 
battery is not. sufficient to operate the mes- 
sage register magnet 166. In attracting its 
armature 215, relay 206 closes its contacts 
216- and 217 for purposes which will herein- 
after: appear. 

Relay 218 now operates in a circuit. ex- 
tending from grounded battery, over the 
back. contact and outer right-hand arma- 
ture of relay 220, winding of relay 218, fila- 
‘ment of lamp 221, back contact and arma- 
ture of relay 222 to ground at the contacts 
216 and armature 215 of relay 206. The 
lamp 221 is illuminated in this circuit. Re- 
lay 218 in operating causes the charge relay 
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219 to operate over an obvious circuit, in - 
order to prepare the message register mag: 
net 166 for operation. The magnet 166 auto- 
matically operates when a called subscriber 
answers, as will hereinafter appear. 

Should the calling subscribers request a 
“party M” connection, the operator actuates 
the key M’, thereupon connecting ground to 
its contacts 237, 238, 239 and 249. At the 
contacts 237 a circuit is established from 
ground-on the contacts 237, over the con- 
ductor :248, armature 244 and. front contact 
of relay 209, -winding of relay 245 to battery 
and ground. Relay 245 operates in this 
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-cireuit and in attracting its two outer arma- 
-tures removes the short. circuit from the 
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of key M’ a circuit is establish 

Sor ound. 

ring-back tone condensers 246 and 247. At 
its inner lower armature relay 245 locks in 
2 circuit which may be traced from. ground- 
ed battery, through the winding, front con- 
tact and inner lower armature of relay 245, 
armature and back contact of marginal relay 
258 to ground at the contacts-216 ‘and arma- 
ture 215 of relay 206.. At the contacts 238 

ed which may 
be traced from ground at the contacts 238, 
armature 249 and front contact .of relay 
209, winding of relay 252 to. battery and 

Relay 252 operates in this civenit 
and in-attracting its right-hand armature 
locks itself in a circuit: extending from 
grounded ‘be atter Ys through the winding of 
relay 252, front contact and right- hand 
armature of relay 258, armature and back 
contact of marginal relay 233 to ground at 
the contact 216 and armature O1s of relay 
206. At its inner left-hand armature relay 
252, prepures:.a circuit for relay 254, whieh 
will be comple ted in the following descrip- 
tion. At its outer left-hand armatare 
252. prepares a circuit for the transmission of 
a: special eode of ringing current, as will 
hereinafter appear. At the contacts 242 of 
key M’ a circuit is established from eround 
at ‘the contacts 242 of key M’, armat ure 255 
and front contact of relay 209, through the 
winding of relay 256.to battery « and ground. 
Relay 256 operates in this-circuit and at its 
right-hand armature locks itself in the same 
lock ring circuit as hereinbefore traced for 
relay 245, -At its inner left-hand armature 
relay 256 connects ground to the ‘ring .con- 
ductor of the calling end of the “connect Ing 
circuit C, and at its outer left-hand arma- 
ture it prepares the tip side of the connec- 
tion for the transmission of ringing current 
At the contacts 239 of key M’ a ceinenit is 
established for the left- hand winding of 
relay 210 by way of the arm are 59 and 
front contact of relay 209. Rela 210 oper- 
ates in this cireuit and locks thro such its 
right- -hand winding to ground on the ‘sleeve 
of the calling end “of the connec ting. circuit 
C. Relay 210 in operating opens the circuit 
for the start relay 209, whieh relay. there- 
upon releases, 16 being now u nderstood that 
the relays 245, 256 and: 252 are lecked to 
ground at the ‘contact 216 of armature 215 
of relay 206. _ 

While the brush of interrupter.258 is on a 
conducting segment, current fi om battery 257 
flows over the conductor 260, over the nor- 

_ mal make-before-break contacts and wind- 
ing of relay 254 to ground. at the front con- 
tact and inner left-hand armature of relay 
252. In attracting 
relay. 254 locks under the control of .relay 
252. A special code of ringing current now 
traverses a path extending from the ringing 
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its right-hand armature. 

1,568,487 

current. supply through the interrupter 262, 
conductor 261, front contact ‘and left-hand 
armature of. relay..254,: front contact and 
outer left-hand armature of relay -252, left- 
nand armature: and back contast of "relay 
309, winding of marginal relay 258, outer 
left-hand -armature and front contact. of 
relay 256, front contact:and upper armature 
of relay. 245, ‘tip contacts of plug 208 and 
jack 207 to ground through: the bells” at’ 
yations M and J. The cur rent’ i in the circuit 

“70 

75 

just traced is not.sufficient to cause the opera-_ 
tion of marginal relay 253 at this time. 
Both subscribers at stations Mand:J. hear 
the ringing signal, but the. ‘subscriber at 
station M recognizes the code and answers 
‘the call, whereas the subscriber at J does 
not recognize the signal -as his; and -does 
not answer the call. 

Should the calling subseriber ack fora 
connection with the subscriber at station J, 
the operator actuates key J’, thereby con- 
necting ‘ground to contacts 264, 962 and. 283. 
the closure of the contacts 261 causes relay 
45 to operate in the same manner as -de- 

scribed in connection with the operation of 
key M’. The closure of the. contacts: 262 
calises: relay 256 to operate-in a manner sinil- 
lar to that described in the prévious conncc- 
tion. ‘The closure of the contacts 263 causes 
the sleeve relay 210 to opérate and lock. It 
will be noted that whén key J’ is actuated, 
relays 252 and .254 do-not: enter into ‘the 
ringing operation. 
in operating perform the same functions as 
hereinbefore described in. connection with 
the previous signaling operation. A circuit 
for a spedial code ‘of ringing current: now 
traverses a. path which may be traced from 

the ringing current supply through the inter- 
rupter | 264, conductor 265, back contact’ and 
outer left-hand armat ture. ‘of relay 252, left- 
band armature and back contact of "relay 
269, through the winding of marginal relay 
253, outer left- hand armature and front 
contact of relay 256, front contact and upper 
armature of relay O45, tip contacts of plug 
208 and jack 207.to ground through ‘the 
bells at the subscribers? stations M and. 

subscriber at station J responds to the 
signaling ‘current ‘at this time, whereas the 
subscriber M does not heed the signal. 

Upon.a request -for a ‘ 
tion, the operator actuates:the key R’, there- 
by connecting ground vo. the contacts 286, 
267 and 268. The same relays which were 
operated in .response to the actuation of 
key M’, with the exception of relay 2 256, 
are now operated so that the path for ‘the 
ringing current may be traced from. the 
ringing current supply. through the inter- 
rupter “269, conductor 261, front contact: and 
left-hand armature of relay 254, front con- 

t and outer left-hand armature of relay tact 

Relays 245,-256-and-210. 
100 
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of relay 209, winding of marginal relay 
258, outer left-hand armature and back con- 
tact. of relay 256, front contact and lower. 
armature of relay 245, ring contacts of 
plug 208 and jack 207 to- ground through 
the subseri bers! bells at stations R and W. 
Though the bells at both stations R. and W 
are actuated in response to this signaling 
current, the subscriber..at station R recog- 
nizes the code as his signal and answers 
the exll, whereas. the subscriber at W does 
not heed the signal. 

Should. the calling subscriber request a 
“party W” connection, the operator actu- 
ates key W’, thereupon connecting ground 
to the “contacts 270 and 271 so that only 
relays 245 and 210 of the ringing relays op- 
erate, the cireuits for these relays now being 
obvious. The ringing ‘current path. may 
now be traced from the ringing current sup- 
ply through the interruy pter 264, conductor 
265, back contact and outer left-hand arma- 
ture of relay. 252, left-hand armature and 
back contact of relay 209, winding of mar- 
ginal relay 253, outer left- hand armature 
and back contact of relay. 256, front contact 
and.lower armature of relay 245, ring con- 
tacts of plug 208 and jack 207 to ground 
through the Saabseribers? | bells at stations R 
and W. ‘The subscriber.at W onl ¥,. recog- 
nizes this code and proceeds to answer the 
call in.the usual manner. 
When the desired party at a station, such’ 

as M, in response to the incoming signal 
removes the. receiver from the switchhook, 
the condenser 272 is short. circuited and a 
new circuit for the ringing current is es- 

tablished which may be traced over. the 
original ringing current circuit as far as 
the subscriber’s line and then through. the. 
transmitter and receiver switchhook con: 
tacts to ground on either the ring or tip 
conductors of the connecting circuit, de- 
pending upon whether or not “relay 256 was 
operated. This circuit includes the wind- 
ing of marginal relay 253, and due to the 
fact that the condenser 272, is short. cir- 
cuited, the resistance of this circuit is sufli- 
ciently reduced so as to permit this relay 
to operate. Relay 253 in operating opens 
the locking circuit for relays 245, 256 and 
252, releasing them if operated, thereby . 
restoring the 2 ringing equipment to normal. . 

When the called “subscriber responds, a. cir- 
cuit for relay 222 is established which may 
be traced from grounded battery, through 
the lower right- hand winding of repeating: 
coil 201, winding of relay 999, back contact 
and lower armature of relay O45, ring con-_ 
tacts of plug 208 and jack 207, over the 
closed subscriber" s line loop, tip contacts of 
jack 207 and plug 208, upper armature and 
hack contact of relay 245 to ground through 
the upper right-hand winding of repeating 
coil 201. Relay 222 in operating opens the 

circuit for the supervisory lamp 221, which 
thereupon is extinguished, and est ablishes a 
circuit for the slow operating relay 220, 
which circuit may be traced from grounded 
battery, through the winding of relay 220, 
left- hand armature and back contact of 
slow releasing relay 218, front contact ‘and 
armature’ of "relay 222° to ground over the 

contact 216 and armature 215 of relay 206. 
Relay 218 released when relay 222 operated. 
Relay 220, operating in the cireuit just 
traced, connects the high voltage battery 275: 
to its front contact and left-hand armature, 
whereupon current therefrom flows momen- 
tarily over the front contact and armature 
of the slow to release charge relay. 219, 
sleeve contacts: of plug 200 and jack 130, 
front contacts and. armature 121 of relay 
118, brush 186 -and terminal 135: of switch 
_F’- to ground through the winding of the 
message register magnet 166. The magnet 
166 in. operating on this momentary pulse 
causes the message registering device to 
operate to register the call. Relay 220 in 
operating locks to ground on the. contact 
216 and armature 215 of relay 206 in order 
to prevent. further registration on this con- 
nection. 
out part of its winding and thereby 
creases the flow of current in the other part 
.so. that. hereafter such magnet. will remain 
energized on the cord circuit battery. It 

Magnet 166-in operating shunts: 

Ss . 

70 

75 

80 

+85 

90 

should be noted that relay 219 is so adjusted _ 
as to hold operated until relay 220 has Closed 
its contacts. 

It will now be assumed that the conversa- 
tion between. the calling and called sub- 

100° 

scribers has terminated and the subscribers. - , 
have replaced their receivers on their re- 
spective Fowitchhooks, 
When the calling subscriber hangs up the 

receiver at the termination of the conversa- 
tion, the circuit. for the. supervisory relay 
133 is opened whereupon this relay releases 
and.opens the circuit for the cut-off relay 
123. Relay 123 in retracting its two outer 

105 - 

“110° 

armatures veconnects. the switch line relay 
122 to the switch. At its inner armature, 
relay 123 opens the holding circuit for slow 
releasing relay . 128, which. relay after an 
interval, restores to normal: Relay 128 in 
retracting its armature, opens the “holding 
circuit for relay 113 which relay releases 
and also opens the original energizing cir- 
cuit for the off-normal relay 111, “which re- 
lay, however, is held operated to ground at 
the. contacts 129 of the off- normal switch 
110. 

Relay 118 in releasing its letft- hand arma- 
tures, disconnects the tip, ring and sleeve. 
brushes 127, 124 and 136 of the line finder F 
from the multiple answering jacks. At its 
right-hand armature, relay 113 connects 
ground to the. winding of-the release magnet 

- 182 by way of the inner left-hand armature 

Shum 

120 

125 

130



1G 

te
 

at
 

30 

85 

40. 

50. 

60, 

cut-off relay 123, 

We
r 

SG: 

and front contact of relay 111, whereupon, 
the release magnet 132 operates to restore 
the. line: finder “to normal position. When 
the line finder returns to normal, the off-. 
normal. contacts 129 are opened, “whereupon 
relay 111. releases disconnecting the release 
magnet from ground at. the. right-hand ar- 
mature of relay 113. ~The switch apparatus 
and all equipment shown in Fig. 1 are 
now in normal position. 
When the calling. subscriber hangs up, 

the circuit: for the answering cord: supervi- 
sory. relay 202. is also opened so that, the 
lamp 202 is lighted over a circuit: extending 
from grounded battery, armature 214 and 
front. ‘contact of. relay 206, armature and: 
back contact of relay 202, flament of lamp 
204, contacts 217 and 216 ‘and armature 215 
ofr ‘elay 206. The illumination of lamp 204. 

-at. this time serves asa disconnect signal to 
the operator. — 
When the: called party: restores. the. re-. 

ceiver to normal, the: circuit: for the. calling: 
supervisory relay 922 is opened, whereupon. 
lamp. 221 is lighted over a circuit: extending 
from gr ounded battery through the filament 
of lamp 

and armature 215 of-relay 206. 
Upon receipt-of a disconnect Signal, the 

operator may proceed to take down. the con- 
nection. Upon withdrawing plug 200 from 
jack 180 no cord cireuit equipment is af- 
fected, since the sleeve conductor of the 
answering end of the cord is opened: by the 
release of relays. 202 and’ 219: and by the 
operation. of' relay 206. 
plug 208 from jack-207 causes: the: opening 
of the locking circuits for relays 210- and 
206. Relay 306 in, releasing its armatures, 
opens the cireuits for the lamps 204 and 221 
whereupon these lamps are extinguished and 
also opens the locking circuit, for relay 2203. 
whereupon this relay releases. The cord 
circuit: equipment is now in normal, condi- 
tion: 

Relay 128 associated: with the line finder 
F is made slow releasing so as-to enable an 

- operator to remove the answering. plug 200 
from the jack. 130 without: causing the re- 
lease of the line finder. When the plug 
is withdrawn. from jack 130 and: when the 
subscriber at station A. is on the line, relay 
133 releases: and opens the ‘circuit for. the 

which relay: thereupon re- 
tracts its armatures, 
armature, relay 123 opens the holding cir- 
cuit for relay 128, but at its two outer arma- 
tures, relay. 123. reconnects the switch line 
relay 129 to the calling line and this relay 
immediately operates over the closed sub- 
seriber’s line loop, and at its left-hand’arma- 
ture establishes another holding circuit for 
relay 128, which relay therefore remains 
operated. and prevents the release of relay 

221, back contact. and armature of: 
relay 922, to ground: over. the. contacts: 216. 

The withdrawal of: 

200° 

In retracting its inner: 
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118 and the subsequent: operation: of the. re- 
lease magnet 182. At its right-hand arma- 
ture, yelay 122: again causes. the illumina- 
tion. of the multiple line lamps. Should the 
calling subscriber flash under this condi- 
tion, relay 122 will follow the switchhook. 
actuations and cause the flashing of the line 
lamps. Relay 128, however, will. remain 
operated to prevent the relense of the line 
finder. 

If. the calling subscriber in the previous: 
descriptions requested a connection which 
necessitated the employment. of a. trunk. cir- 
cuit wherein no application of ringing cur- 
rent is required, the operator would insert 
plug. 208 into. the. trunk 
lected. trunk and actuate the trunk key. 'T. 
The same relays which were operated when 
plug 208 was inserted into jack 207 operate 
upon. the insertion of the plug 208 into the. 
trunk jack 280. The closuee of contacts 281 
of key T causes relay 210: to, operate. and 
lock to the sleeve of the calling end: of the 
connecting circuit, and: the disconnection of: 

the common ringing keys.as in-the preceding 
descriptions without causing. ringing. cur- 
rentto be. applied, since no other ringing 
relays. are operated, 

Should a second operator such as: an op- 
erator at. the position at which lamp. 141 
is located. attempt. to answer. the incoming 
call, after. the operator. at the position -at. 
which: the. line 131 is located; has: inserted 
the. plug 200 into the jack 180; she. would, 
be prevented: from doing so-in the following 
manner. 
of the first cord into the jack 180, the sleeves 
of the jack 180 and all the multiple jacks. 
became-a busy: potential by reason of the 
current flow’ through the winding of: relay 

205. of the. first cord in. series with the 
winding of relay 102 in. the. line. cir- 
curt. 

of the calling line, the battery on. the sleeve 
thereof causes the test relay 203 of the second. 
cord circuit:to operate in a circuit extending 
from battery on the sleeve of jack 140; sleeve 

of the answering plug of the second cord, 
armature 212 and: back: contact of relay 206: 

of test Felay of the second cord, winding. 
203 of the. second cord to ground at. the 
back contact and lower’ armature of the lis- 
tening relay 205. of the second cord: The 
second cord test relay 203 thereupon op- 
erates to short circuit the second.cord super- - 
visory: relay 202 and prevent its operation. 
Since relay 202 of the second cord cannot. 
operate, the circuit for the second ‘cord listen- 
ing relay 205 is held. opened: at’ the front 
contact of the second cord relay 202. .There- 
fore, this relay cannot, operate and the second 
operator’s headset. cannot be connected to 
the calling line. Under such a condition, 
the operator upon receiving no communica- 

Upon. the insertion of plug 200. 

When a second: operator. inserts. one. 
f her answering. plugs into the. jack 140. 
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tion from the calling subscriber and noting 
the dead condition of her headset, realizes 
that the call has already been answered 
and removes her answering plug from the 
multiple jack 140. 
The jack 170 is employed in ‘establishing a 

connection to the subseriber’s line A. 
What is claimed is: 
1. In a telephone system, a telephone ex- 

change, a link circuit terminating therein 
in a plur ality of multiple jacks, a plurality 
of telephone lines, a two-movement line 
finder actuated in response to the initia- 
tion of a call on one. of said lines to con- 

* nect the calling line to said link circuit, 
a relay operated i in response to the connec- 
tion of the calling line to ‘said: link circuit 
for maintaining “said line finder in its 
operated position, and means responsive to 

’ the seizure of said link circuit at said tele- 
phone exchange for deenergizing said relay 
and maintaining said line finder in its oper- 
ated position. 

2. In a telephone system, a telephone ex- 
change, a link circuit terminating therein 
‘in a plurality of multiple jacks, a two-move- 
ment line finder, a plurality of telephone 
lines, means responsive to the initiation of 
a call on one of said lines for operating said 
line finder to connect the calling line to said 
link circuit, a relay actuated in response 
to the connection of the calling. line to said 
link circuit, a slow releasing relay con- 
trolled thereby, a cut-off relay actuated in 
response to the seizure of said link circuit 
at said telephone exchange for deenergizing 
said first relay and controlling said slow 
releasing relay, and means controlled by said 
slow releasing relay for restoring said line 
finder to normal position. 

3. Ina telephone system, a telephone ex- 
change, a link circuit terminating therein 
in a plurality of multiple terminals, a two- 
movement line finder, a group of lines ac- 

7 

cessible to said line finder, means responsive 
to the initiation of a call on one of said lines 
for operating said line finder to connect the 
calling line to said multiple jacks and for 
placing said line finder under the control 
of the calling line, means responsive to the 
seizure of said link circuit at said telephone 
exchange for placing said line finder under 
the control of both the subscribers on the 
calling line and the answering operator at 
said exchange, and a slow releasing relay 
controlled by & said last mentioned means for 
maintaining said line finder operated when 
said link circuit i is released at said telephone 
exchange, 

4, Ina telephone. system, a telephone ex- 
change, a link. circuit terminating therein 
in a ‘plurality of multiple jacks, a group of 
telephone lines, a-two-movement line finder, 
means responsive to the initiation of a call 
on one of said lines for operating said line 
finder to connect the calling line to said link 

- circuit, a slow-releasing relay controlling 
said line finder, a relay controlled from said 
calling line and operated in response to the 
connection of said link circuit with said 
calling line to. cause said slow releasing relay 
to. operate to maintain said line finder in its 
operated position, and means responsive to 
the seizure of said link circuit by way of 
one of said multiple jacks for deenergizing. 
said second relay and substituting a. holding 
circuit for said slow releasing relay, thereby 
placing said line finder under the control 
of both the calling line and the telephone 
exchange, said means. being released yhen 
said link circuit is released at said telephone 
exchange to place the line finder under the 
sole control at the calling line. 

In testimony whereof “L have signed my 
name to this specification this 21st day of 
November, 1923. 

RAND 8. BAILEY. 
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