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UNITED STATES 
1,711,744 

PATENT OFFICE. 
JOHN E. OSTLINE, OF LIVERPOOL, JENGLAND, ASSIGNOR, BY MIESNE ASSIGNMENTS, 

O AUTOMATIC ELECTRIC INC., OF CHICAGO, ILLINOIS, A. CORPORATION OF IDELA 
WARE, TELEPHONE SYSTEM. 

Application filed May 8, 1924, Serial No. 711,782. 
This invention relates to telephone Systeins 

in general, but more particularly to telephone 
systems using manual switchboards and in 
which automatic switches are employed for 
extending or distributing calls to the Oper 
ators. Generally stated, the object of the in 
vention is to provide animproved and highly 
efficient call or traffic distributing Systeln. 

Special objects of the invention are the 
provision in a system of this character of 
hew and improved circuit arrangements 
whereby the calling party after hanging up 
always secures a connection to an idle oper 
ator for the next call regardless of whether 
the previous connection to the called line has been taken down or not; whereby the called 
party can originate a call to an idle operator 
immediately after he and the calling party 
have hung up and before the previous con 
nection is taken down; whereby the sleeves 
of both the calling and called party's multi 
ple jacks will test non-busy to çalls for these ines immediately after the calling and called 

25 

40 

45 

parties have hung up and before, the connec 
tion has been taken down; whereby the oper. 
ator instantly receives a guard tone upon 
failure to properly depress the ringing mas 
ter key at the time of inserting the plug in 
the multiple jack of the called line; where 
by the operator can clear a perhanent, that is, 
a grounded or short circuited line, out of her position by momentarily operating a key, 
which will at the same time signal the Switch 
board attendant and place a trouble tone on 
the multiple jack sleeve of the defectiye line; 
and whereby separate peg counts are obtained automatically of calls completed in the multi 
ple and those not completed. . 

In a system characterized by the invention, 
a subscriber whose line is arranged for single 
or four party jack per line service and which 
terminates in an individual line switch and multiple jack, makes a call in the following 
manner: He takes down his receiver and the 
individual line switch automatically seizes 
for him a preselected trunk leading to an 
operator's open position. Common position 
equipment will mark and store the call and light a pilot lamp on the operator's key shelf 
to indicate the number of calls stored. The 
subscriber upon being connected with the 
trunk receives a tone indicating this fact. The common position marking and storing 
equipment automatically connects the trunk 

to the operator's telephone circuit in the same 
Order as the call was originated in relation to 
other calls. This will light a common call 
lamp on the operator's key shelf to indicate 
that a trunk is connected to her set. In case 
of a restricted line making a call, a restricted service lamp will also light, thereby giving 
the operator positive indication as to the 
kind of Service to be allowed. The tone given 
to the subscribe also stops, thereby giving 
him positive indication that the operator is 
ready to take his number. After the desired 
number has been obtained by the operator, 
she selects any cord circuit on her position 

of-order tone. If the line called is not busy 
in the multiple jack of this line and depresses 
momentarily the common frequency key çor 
responding to the party desired on the line. 
This starts the automatic ringing of the 
Wanted party's bell, causes a finder switch 
to connect the cord with the trunk in use, 
and causes the next call to be automatically 
connected to the operator's set. If the line 
called is busy the operator momentarily de 
presses the common busy key, without in 
serting the plug in any jack, and this will 
place a busy tone on the calling party's line 
until he hangs up, and the next call is auto 
matically connected to the operator's set. If 
the party called is on the same line as the calling party the operator will get a revertive 
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and tests the line wanted for the busy or out 
or out of order, the operator inserts the plug 
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tone when testing for busy, whereupon she 
will connect the party through to a special 
operator who will complete the call, and the 
next call will be automatically connected to 
the operator's set. If a trunk to an ide oper 
ator is seized by a line Owing to a short, 
ground, or any other class of “permanent”. 
it is evident that some means must be pro vided so that the operator can get away from 
this line to permit the next call to come in. 
This is done by momentarily depressing the 
common permanent key which will place an 
out-of-order tone on the multiple jack sleeve 
of the “permanent” line and automatically 
connect the next call to the operator's set. 
The depressing of the common “permanent” 
key will also automatically give a signal to 
the switchboard man that a “permanent' ex 
ists and will prevent wrong busy reports on 

ing party hang up on an established con 
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succeeding calls for this line. When the call 
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nection the operator receives standard lap 
supervision and both the calling and called 
party's lines become non-busy in the multiple 
immediately upon their receivers being re 
stored and before the connection is taken 
down. Both parties can immediately origi 
nate new calls, which eliminates the need for 
any recall features. 
The invention is illustrated in the accoul 

panying drawings, in which 
Fig.1 is a circuit diagram of two manual 

... substations A and A on the same line, the 
latter showing the bell and condenser only, a 
Keith or plunger type line switch C, and a 
trunk relay group R; 

Fig. 2 is a circuit diagram of a trunk finder 
F, a cord circuit E, a Keith or plunger type 
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line switch C, and party line manual substa 
tions A, A, A, and A'; - 

Fig. 3 is a circuit diagram of a master 
switch M, a marker distributor S', a marker 
S’, and a set-up control switch S; 
While Fig. 4 is a circuit diagram of an op 

erator's head telephone set and busy test 
equipment O, together with the necessary 
keyshelf and metering equipment. 

Proceeding now to the detailed explanation 
of the circuit drawings and referring first to 
Fig. 1, the manual telephone substations A 
and A are connected in bridge of a pair of 
talking conductors and are arranged for 
party line ringing currents of different fre 
quencies. As represented herein, substation 
A comprises essentially the receiver 2. Switch 
hook 3, transmitter 4, condenser 5, and bell 
6. The line conductors 11 and 12 of the sub-. 
stations A and A9 terminate at the central 
office in the individual line switch C and mul 
tiple jack J. The line switch C is of the well 
known Keith or plunger type, modified, how 
ever, in circuit arrangement, to be hereinafter 
explained in detail in connection with its 
operation. It has access to a plurality of 
trunk lines extending to trunk relay groups, 
one of which is shown at R. The trunk relay 
group R consists essentially of a plurality of 
relays, together with associated common 
alarm and tone equipment, and individual 
signal equipment; also suitable circuits for 
performing the necessary functions, as will 
be pointed out hereinafter. 

Referring to Fig. 2, the trunk finder F may 
be briefly described as a rotary line switch 
whose movable terminals or wipers have no 
normal position, and which have movement 
in a forward direction. Only. In further ex 
planation, it may be stated that the wipers of 
this switch advance upon the energization of 
the stepping magnet, rather than upon its de 
energization. As shown in the figure, each 
trunk finder F is associated with a cord cir 
cuit, such as E, and has access to a plurality 
of trunks, each of which extends to a trunk 
relay group, such as R. The cord circuit E 
consists essentially of a plurality of relays, a 
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supervisory lamp L', a plug P', together with 
associated common ringing generators G', 
G, G8 and G', to deliver the desired current 
frequency, and suitable circuits for perform 
ing the necessary functions, as will be pointed 
out hereinafter. The line switch C is simi 
lar to C, in Fig. 1, While the substations A?, 
A°, A', and A' (the latter three having their 
bell and condensel only shown in bridge of 
the line) are similar to substation A, Fig. 1, 
and also have their bells adjusted to respond 
to different frequency ringing currents. 

in Fig. 3 will be found the master switch M. 
which is associated with a group of line 
Switches, such as C, and trunk relay groups, 
such as R, in Fig. 1, and which functions to 
step the line switch plungers before an idle 
trunk immediately after any line switch. 
plunges in on the trunk previously selected. 
The marker distributor S advances the wip 
ers 250 and 251 over the banks B* and B4, re 
spectively. The set-up control switch S3 ad 
vances the wiper 260 over the bank B°. 
These switches are all similar to the trunk 
finder F. Fig. 2. There is one marker dis 
tributor, such as the switch S. provided for 
each position. The wiper 251 of switch S is 
connected to a starting common which is mul 
tipled through each trunk relay group in the 
position. Upon each contact in the bank B4 
is terminated a start conductor which leads to 
a marker, such as the switch S. In practice, 
a number of markers would be provided equal 
to the maximum number of simultaneous in 
completed calls likely to occur in the position. 
Each marker is associated with a test contact 
in bank B, which serves to advance the 
marker distributor S9 when the marker in 
question is seized. A test conductor from 
each trunk relay group in the position termi 
nates in the bank B. An operating conduc 
tor from each trunk relay group terminates 
upon a contact in the bank B°. The relay 
262 of the set-up control switch Sº is con 
nected to a starting common which is multi 
pled through each marker in the position. 
A test conductor from each marker is termi 
nated upon a contact in the bank B. 

Fig. 4 shows an operator's anti-side tone 
head telephone set and busy test equipment 
O, together with the necessary keyshelf and 
metering equipment, which consists essen 
tially of a plurality of 'elays, levertive tone 
equipment, induction coils I and I, jack 
J2, plug P. “no toll and “call lamps L2 and 
L°, respectively, “pilot” lamp L', etc., “busy 
key K, “permanent” key K. “ring start” keys 
Kº, Kº, K“ and Kº, peinmanent and busy peg 
count meter N, completed call peg count 
meter N. and suitable circuits for perform 
ing the necessary functions, as will be pointed 
out hereinafter. 
Having briefly explained the purpose of the 

invention and the apparatus involved in car 
rying it out, the operation of the equipment 

70 

SO 

90 

95 

100 

105 

110 

5 

20 



1,711,744 

may now be explained more in detail. For 
this purpose it will be assumed that the sub 
scriber at substation A, Fig. 1, desires - to ob 
tain connection with the subscriber at sub 
station A, Fig. 2. In order to do this, the 
subscriber at substation A removes his re 
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ceiver and when he is cut in to the operator 
he gives her the number of the desired sub 
scribeT. 
When the receiver is removed from the 

switchhook at substation A, line relay 13 of 
plunger line switch C energizes over a cir 
cuit traced from ground at the guard tone 
equipment, spring 15 and its resting con 
tact, line conductor 12, switchhook 3 and its 
working contact, receiver 2, transmitter 4, 
line conductor 11, spring 14 and its resting 
contact, and relay 13 to grounded battery. 
Relay 13, upon energizing, closes a circuit for 
pull-down coil 19 traceable from ground at 
the guard tone equipment, armature 20 and 
its working contact, pull-down coil 19, con 
ductor 211, and armature 217 and its rest 
ing contact, Fig. 3, to grounded battery. Pull 

5 down coil 19, upon energizing, operates both 
the plunger arm 17 and the cut-off armature 
16; the former, through the medium of its 
plunger (not shown) forces the bank springs 
23-26, inclusive, into engagement respec 
tively, with the contacts 27-30, inclusive, and 
the latter disconnects the line conductors 11 
and 12 from the line relay 13 and from 
ground, respectively. By the engagement of 
bank springs 23-26, inclusive, with contacts 
27-30, inclusive, the line, restricted service, 
and holding conductors are extended to the 
trunk relay group R. 
By the extension of the line conductors, at 

bank springs 23 and 26, and contacts 27 and 
30, a circuit is closed from ground, lower 
winding of relay 40, contact 30, spring 26, 
line, conductor 11, transmitter 4, receiver 2, working contact of switchhook 3 and said. 
switchhook, line conductor 12, spring 23, 
contact 27, and upper winding of relay 40 
to grounded battery. Relay 40, upon ener 
gizing, places a trunk tone on the calling 
subscriber's line circuit at armature 46, which 
will persist until his call is cut in to the op 
erator as will be more fully explained here 
inafter. This trunk tone circuit may be traced from the trunk tone apparatus indi 
cated, armature 76 and its resting contact, 
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armature 68 and its resting contact, resting. 
contact of armature 52 and said armature, 
and working contact of armature 46 and said 
armature to the subscriber's line circuit. Re 
lay 40 also closes a circuit for the hold-in coil 
18 of the line switch C, traceable from ground, 
hold-in coil 18, spring 24, contact 28, and 
armature 47 and its Working contact to 
grounded battery. Hold-in coil 18, upon 
energizing, holds the cut-off armature 16 and plunger arm 17 in operated position after 
the pull-down coil 19 has deemergized through 

3 

the falling back of armature 20 when relay 
13 deemergizes-the latter relay being slow 
acting to make this a positive operation. In 
multiple with the above traced circuit, a cir 

70 cuit is also completed over the conductor. 210 
extending to the master switch bank contact 
upon which the master switch wiper 219 is 
now resting for energizing the starting re 
lay 215 of the master switch M. Upon ener 
gizing, relay 215 closes a circuit for the lock 
ing magnet 213, which unlocks the master 
Switch shaft and thus brings about the re 
alignment of all the idle line switch plungers 
in front of the next idle trunk line. The 
locking relay 213 also closes a circuit for 
the Open main relay 214, which, upon ener 
gizing, disconnects the common conductor 
211, at armature 217, from grounded bat 
tery in order to prevent any of the line 
Switches from being operated before the mas 
ter Switch comes to rest. The master Switch 
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wiper 219 rotates over the bank contacts B in 
the direction of the arrow in hunting for an 
idle trunk and has the usual well known sole 
noid and locking plate equipment to return 
it from the last to the first contact to permit 
continuous operation, but since this is well 
known in the art it will not be explained 
further. 

It will be observed that as soon as the line. 
relay 40 of the trunk relay group R ener 
gizes and the circuit is completed for the 
holding winding 18, battery potential will 
be placed on the sleeve of conductor, which 
extends to multiple connected jacks in the 
positions of the switchboard which have 
access to the line of station A. This renders 
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the calling line busy to other calling lines 
as will be explained hereinafter. 
A further result of the energization of line 

relay 40 is the removal of ground, by way 
of armature 50 and conductor 230, from the 
contacts associated with the trunk relay 
group R in the multiple test banks of the 
markers; and the grounding of the com 
mon start conductor 253 leading to the 

0. 

marker distributor S. Fig. 3. For the sake 
of explanation we may assume that the 
marker - marker S as the next marker to be used: 
therefore, when relay 40 becomes energized 
a circuit is closed from ground, armature 62 

distributor has preselected the 
115 

and its resting contact, armature 57 and its 
resting contact, armature 51 and its working 
contact, start conductor 253, wiper 251 of 
the marked distributor S. first contact in 
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bank B, resting contact of armature 239 
and said armature, and line relay, 236 to grounded battery. Line relay 236, upon 
energizing, closes a circuit for switching. 
relay 235 and stepping magnet 234 in series 

125 

at armature 244, and at armature 243 con 
nects test wiper 232 to the junction of switch 
ing relay 235 and stepping magnet 234. The 
marker Swill now operate in the usual man 130 
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Relay 42, upon energizing 
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ner to seek an ungrounded contact in the 
test bank B. When the ungrounded test 
contact associated with the trunk relay group 
R is reached the switching relay 235 will 
energize and open the circuit of relay 236 at 
arinate 239. 
As relay 236 is slow to deemergize a circuit 

will momentarily be closed from ground, 
working contact of armat tre 244 and said 
armature, working contact of a nature 238 
and said armature, wiper 232 and the con 
tact upon which it is now standing, marker 
release trunk conducto: 230, al'mature 50 and 
its working contact, al'mature 67 and its rest 
ing contact, resting contact controlled by 
armature 56, armature 49 and its working 
contact. and relay 42 to grounded battery. 

Ing, closes a locking 
circuit for itself by placing ground upon 
marker release trunk conductor 230 by Way 
of armature 62 and its; working contact, rest 
ing contact controlled by armature. 56, rest 
ing contact of armature 67 and said arma 
ture and working contact of airinature 50 and 
said armature. This ground will maintain 
switching relay 235 of marker S energized 
after relay 236 has deemergized, and will 
also make the trunk relay group R. busy in 
the multiple test banks of the markers. A 
further result of the energization of relay 42 
is the removal of ground from the starting 
conductor 253 at airmature 62. 
A further result of the energization of 

switching relay 235 is the placing of ground 
by way of armature 237 upon the contact 
associated with the marker S in bank B of 
the marker distributor S', whereupon the 
motor magnet 252 of marker distributor S' 
will operate to advance the marker dis 
tributor S2 into engagement with the next 
marker. A still further result of the ener 
gization of relay 235 is the closure of a cir 
cuit from ground, working contact of arma 
ture 241 and said armature, conductor 245, 
through the lamp L. Fig. 4, to battery. 
Thus it will be seen that a lamp is lighted 
whenever a marker is taken for use, in order 
that the operator and Supervisor lay knoW 
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how many calls are ahead in Waiting. 
A still further result of the energization 

of switching relay 235 is the removal of 
ground, by way of armature 240, from the 
contact associated with the Inarker S in the 
bank B5 of the set-up control switch S. A. 
still further result of the energization of re 
lay 235 is the closure of a circuit from ground, 
working contact of almature 242 and said 
armature, common start conductor 246. through relay 262 of the set-up conti'ol 
switch S3 to grounded battery. Fo' the pur 
pose of explanation we may assume that the 
set-up control Switch Sºis at thistime in con 
nection with some marker other than the marker S. The switching relay 264 and 
start relay 262 are therefore in energized po 
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sition, and the placing of additional ground 
on start conductor 246 of relay 262 iš without 
effect upon line relay 263 because of the open 
circuit at armature 270. When the marker 
with which the switch S is in engagement 70 
completes its operation the switching relay 
264 will deenergize, whereupon a circuit is 
closed from ground, working contact of arma 
ture 266 and said armature, resting contact 
of armature 270 and said amature, through 
line relay 263 to grounded battery. Relay 
263, upon energizing, will close a circuit for 
the Switching relay 264 and the stepping 
Rhagnet 264 in series at arimature 267, and at 
armature 268 connects the wiper 260 to the 
junction of switching relay 264 and stepping 
magnet 261. The set-up control switch S3 
will now operate in the usual manner to seek 
an ungrounded contact in the bank B. When 
the ungrounded contact associated with the 
marker S is reached the switching relay 
264 will energize and open the circuit of line 
relay 263 at armature 270. - 
As relay 263 is slow to deemergize a circuit 

will momentarily be closed from ground, 
working contact of armature 267 and said 
armature, working contact of armature 269 
and said armature, arnature 265 and its 
working contact, wiper 260 and the contact 
with which it is now engaged, armature 240 
and its working contact, wiper 233 and the 
contact with which it is now engaged, con 

80 

85 

90 

ductor 231, resting contact of armature 70. 
and said armature. Fig. 1, resting contact 
controlled by armature 54, through relay 43 
to grounded battery. Relay 43, upon energiz 
ing, will close a locking circuit for itself by 
placing ground upon conductor 231, by Way 
of armature 64 and its working contact. 
This ground will maintain the switching re 
lay 264 energized after the line relay 263 has 
deenergized. 

05 

A further result of the energization of re 
lay 43 is the operation of switching relay 45 
by way of armature 65 and its working con 
tact. Relay 45, upon energizing, extends the 
talking conductors of the calling line to the 
operator's anti-side tone head telephone set 
O. Fig. 4, at armatures 73 and 80, by way of 
conductors 300 and 306, respectively, it being 
assumed for the sake of explanation that the 

n 

position is occupied and that the plug P is 
therefore inserted in the jack J. With the 
plug Pinserted in the jack J it will be ob 
served that a local battery talking circuit is 
completed which includes ground at the jack 
J2, the transmitter, right hand windings of 
he induction coil I, and relay 308. Relay 
308, being energized has disconnected battery 
from armatures 311,312 and 313, whose func 
tion will be explained hereinafter. A fur 
ther result of the energization of relay 45 is 

120 
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the closing of a circuit for white common 
cal lampLº, at armature '78, by way of con 
ductor 304. This white lamp serves to notify 
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the operator that a trunk is connected to her 
set. Still a further result of the energization 
of relay 45 is the disconnection of the trunk 
tone from the calling subscriber's line, at 
armature 76, whereby the subscriber knows 
that his call has been extended to an operator 
and that she is ready to take his order with 
out waiting for the usual "Number please'. 
The operator having obtained the desired 

number, may complete the connection to the 
multiple jack J. associated with substation 
A' by the use of any cord circuit, not in use, 
in her position. For the purpose of expla 
nation we will assume that the operator uses 
the cord circuit E, Fig. 2, and that she tests 
the called line in the usual manner by touch 
ing the tip of the associated plug to the sleeve 
of the desired multiple jack. If the called 
line is found not busy and free from the 
trouble tone she then inserts the plug P’ into 
the multiple jack J. and depresses momenta 
rily the common frequency selecting key cor 
responding to the party desired on the line, 
in this case 33 cycle key K, Fig. 4. 
Upon depressing the key K a circuit is 

closed which may be traced from ground, 
holding winding 188 of the line switch C, 
Fig. 2, sleeve conductors of jack J and plug 
P', resting contact of armature 144 and said 
armature, upper winding of relay 136, rest 
ing contact controlled by armature 163, con 
ductor 341, working contact of spring 329 and - the bank contacts to which are connected the said spring, conductor 344, and magnet 345 
to grounded battery. Magnet 345, upon ent 
ergizing, operates the peg count meter N 
and registers the completed call in the usual 
well known manner. Holding winding 188, 
upon energizing, operates the bridge cut-off 
armature 186 to disconnect the line relay 
183 from the line at springs 184 and 185, but 
has not sufficient power to operate the pull 
down armature. Relay 136, upon energizing, 
closes a locking circuit for itself at armature 
163, from gröund at holding winding 188, 
as previously traced, and cuts magnet 845, 
Fig. 4, out of circuit. A further result of the energization of relay 136 is the closing 
of a circuit for relay 109 of finder switch F 
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at armature 162 traceable from ground, work 
ing contact of armature 162 and said arma 
ture, armature. 140 and its resting contact, 
resting contact of armature 112 and Said 
armature, and relay 109 to grounded battery. 
Relay 109 energizes but its function will be 
explained hereinafter. A still further re 
suit of the energization of relay 136 is the 
closing of a circuit for relay 135 at armature 
164 traceable from ground, working contact 
of armature 164 and said armature, lower 
winding of relay 135, resting contact of 
armature 157 and said armature, conductor 
341, working contact of spring 329 and said 
spring, conductor 344, and magnet 345 to grounded battery. Relay 135 energizes only 
partially over this circuit, it being a so called 

two step relay, and armature 158, also marked 
1, is the only one attracted at this time. When 
armature 158 is attracted, however, it closes 
a locking circuit for relay 135 traceable from 
ground, Working contact of armature 164 
and said armature, relay 135, working con 
tact of armature 158 and said armature, and 
Working contact of armature 163 and said 
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arnature to grounded battery. Relay 135 
still will not fully energize as long as the 
key K is held depressed since its upper 
winding, composed of a large number of 
turns of wire having a relatively high re 
sistance, is shunted out by the circuit in 
cluding the low resistance winding of magnet 
345. Upon releasing the key K, however, 
relay 135 does become fully energized and 
actuates its armatures marked 2. When 
armature 157 is actuated the circuit of mag 
net 345 is opened whereupon said magnetis 
deenergized. 
Returning to a further consideration of the 

operation of relay 109 of the trunk finder 
switch F, it may be seen that a circuit is 
closed for magnet 107 at armature 117 by way 
Of normally grounded bank contact, wiper 
105, and armature 114 and its resting con 
tact. Magnet 107 energizes and deenergizes 
over this and similar circuits, involving the 
grounded holding bank contacts of unseized 
trunk relay groups, thus operating to rotate 
the wipers 104-106, inclusive, until they find 
line conductors 101 and 103 and the holding 
conductor 102, now having battery potential 
thereon of the seized trunk relay group R. 
When the wipers reach the contacts, magnet 
107 is prevented from operating further, 
while switching relay 108, heretofore short 
circuited, will energize and open the circuit 
of relay 109 at armature 112. As relay 109 
is slow to deenergize a circuit will mo 
mentarily be closed from ground, working 
contact of armature 116 and said armature 
working contact of armature 113 and said 
armature, resting contact of armature 137 
and Said armature, and lower winding of re lay 130 to grounded battery. Relay 130 en 
ergizes only partially over this circuit, it 
being a so called two step relay, and its func 
tions will be explained hereinafter. 
A further result of the slow releasing of 

relay 109 is the momentary closing of a cir 
cuit from ground, working contact of arma 
ture 116 and said armature, working contact 
of armature 114 and said armature, wiper 
105, holding conductor 102, working contact 
of armature 63 and said armature, and relay 44 to grounded battery. Relay 44, upon en 
ergizing, closes a locking circuit for itself at 
armature 71 by way of armature 48 and its 
Working contact, and opens the circuit of re 

energizing, opens the circuit of relay 45 at 
armature 65. Relay 45, upon deenergizing, 
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lay 43 at armature 70. Relay 43, upon de 
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disconnects the operator's head telephone set 
O, Fig. 4, at armatures 73 and 80; and dis 
connects the white call lamp L, Fig. 4, at 
armature 78. The extinguishing of the lamp 
L* indicates to the operator that there are no 
calls in waiting, while the disconnecting of 
the operator's head telephone set makes it 
available for the next incoming call. 
A further result of the deemergization of 

relay 43 is the opening of the circuit of the 
switching relay 264 of the set-up control 
Switch ???? Fig. 3, at armature 64. Relay 
264, upon deenergizing, closes a circuit for 
relay 263 at armature 270 by Way of armature 
266 and its working contact. At the same 
time the circuit of the switching relay 264 
is opened at armature 64 the circuit of the 
switching relay 235 of marker S is ten 
porarily opened at armature 67, when this 
armature restores to its normal position, the 
armature 72 of relay 44 being in its oper 
ated or open position at this time. Relay 235, 
upon deenergizing, opens the circuit of the 
pilot lamp L., Fig. 4, at armature 241; opens 
the circuit of relay 262 at al'mature 242; and 
places ground on the contact in bank 3 
upon which wiper 260 is standing, at alma 
ture 240. Relay 262 deemergizes and opens 
the circuit of magnet 261 at armature 265 be 
fore relay 263 energizes and closes a circuit 
for this magnet at armature 268. From this 
it will be seen that the set-up control switch 
S8 becomes dissociated from the marker S' 
and available for future use. 

Returning to a further consideration of the 
partial operation of relay 30 of the cord ci 
cuit E, it may be seen that a locking circuit 
is closed for the relay at armature 140 trace 
able from ground, working contact of arma 
ture 162 and said almature, al'mature 140 
and its working contact, and relay 130 to 
grounded battery. Relay 130 does not, how 
ever, fully energize at this time due to its 
top winding being shunted out by a multiple 
circuit which may be traced from ground, 
working contact of armature 48 and said 
armature, Fig. 1, working contact of arma 
ture 71 and said armature, Working contact 
of armature 69 and said armature, conducto: 
102, wiper 105, arnature 114 and its Working 
contact, working contact of armature 113 and 
said armature, resting contact of al'mature 
137 and said armature, and lower winding of 
relay 130 to grounded battery. A further re 
sult of the partial energization of Pelay 130 
is the preparation of a circuit for supervisory 
lamp L at armature 138. Still a further re 
sult of the partial energization of relay 130 
is the closing of the ringing circuit at arma 
tures 141 and 145 which may be traced from 
ground, working contact of armature 141 and 
said armature, armature 154 and its resting 
contact, working contact of armature 161 and 
said amature, tip conductor of plug P and 
jack J. line conductor 181, condenser and 

place as desired. 

will take place in the usual manner. 
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thirty-three cycle bell at substation A, line 
conductor 182, ring conductor of jack J. and 
plug P', airmature 155 and its resting contact, 
lower winding of ringing relay 134, Working 
contact of armature 145 and said armature, 
armature 150 and its resting contact, arma: 
ture 153 and its resting contact, and thirty 
three cycle generator G' to grounded battery. 
The ringing of the called subscriber's bell now 
continues until he answers, or the calling sub 
scribe restores his receiver. . . 
When the called subscriber at station A 

70 

75 

answers by lifting his receiver from the 
switch-hook the bell and condenser, which are 
in bridge of the line, are replaced by the trans 
mitter and receiver in bridge of the line. This 
permits relay 134 to energize and upon doing 
so it opens the ringing circuit at armatures 
154 and 155, closes the talking conductor 
through at the latter, and closes a locking 
circuit for itself at the former which may 
be traced from ground, working contact of 
arlmature 141 and said armature, armature 
154 and its Working contact, and upper wind 
ing of relay 134 to grounded battery. As a 
further result of the energization of relay 134 
a circuit is closed for relay 131 at armature 
155 traceable fron ground, armature 139 and 
its resting contact, upper winding of relay 
131, working contact of armature 161 and 
said armature, tip conductors of plug P and 
iack, line conductor 181, receiver and trans 
hitte' at substation A. line conductor 182, 

iing conductors of jack J. and plug P', arma 
ture 155 and its working contact, resting con 
tact of armature 143 and said armature, and 
lower winding of relay 131 to grounded bat 
tery. Relay 131, upon energizing, closes a 
locking circuit for itself at armatures 146 
and 147, and closes a holding circuit for the 
upper winding of relay 136 in series with the 
old-in winding 188 of line switch C, at 

armature 148. Conversation may now take 

When the calling subscriber restores his re 
ceiver to the Switchhook the circuit of line 
relay 40, Fig. 1, will be opened, whereupon 
Éhe said relay will deemergize and remove bat 
tery from the release trunk conductor at 
armature 47 and the release of the line switch 

A. 
further result of the deenergization of relay 
40 is the opening of the circuit of relay 44, 
and the opening of the shunt circuit of the 
top winding of relay 130, Fig. 2, which also 
acts as a holding circuit for switching relay 
108, at armature 48. Relay 108 deemergizes 
to restore the finder F to normal, while relay 
130 now fully energizes to ground at arma 
ture 162, over a circuit previously traced, and 
actuates its armatures marked 2 whose func 
tions will be explained hereinafter. Relay 
44, upon deenergizing, prepares a circuit for 
the trunk tone at armature 68, places ground 

in conductor 102 at armature 69, by way of 
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armature 64 and its resting contact, and pre 
pares a circuit for relay 43 at armature 70. 
A further result of the deenergization of re 
lay 40 is the preparation of the marker re 
lease trunk conductor 230 for its normally 
grounded condition at armature 50. A still 
further result of the deenergization of relay 
40 is the opening of the circuit of relay 42 
at armature 49. Relay 42, upon deenergiz 
ing places ground on the marker release trunk 
conductor 230 and prepares ground for the 
start conductor 253 at armature 62, and pre 
pares several other circuits for future use 
which need not be specifically pointed out at 
this time. The trunk relay equipment R is 
now at normal and may be used to extend 
other connections. 

Returning to a further consideration of the 
complete operation of relay 130 of the cord 
circuit E. Fig. 2, it may be seen that a circuit 
is closed for supervisory lamp L at armature 
139 traceable from ground, armature 139 and 
its working contact, working contact of arma 
ture 156 and said armature, and supervisory 

5 lamp i? to grounded battery. The lamp L', 
upon lighting, notifies the operator of the ter 
mination of the conversation. From this it 
will be observed that the restoration of the re 
ceiver at the calling substation causes discon 
nect supervision to be given the operator 
whether the receiver at the called substation 
has been restored or not. In case the calling 
subscriber abandons the call and hangs up 
before the called party answers the two-step 
relay 130 will fully energize and actuate its 
armatures marked 2 as already described. 
Arnature 142, upon being actuated in such 
case, closes an energizing circuit for ringing 

?? ???" 
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relay 134 whereupon this relay energizes to 
disconnect ringing current from the called 
party's line. At the same time the super 
visory lamp L' is lighted to notify the opera 
tor of the abandonment of the call and permit 
her to take down the connection. - - - 
When the called subscriber restores his re 

ceiver the battery feed relay 131 deenergizes 
in the usual manner, whereupon the shunt 
around the lower winding of relay 136 is 
opened at armature 148 and the two windings 
of this relay are now connected in series with 
the hold-in winding 188 of line switch C’. 
The added resistance in relay 136 causes the 
hold-in Winding 188 to release the armature 
186, whereupon the springs 184 and 185 are 
returned to Thornhal and the line switch. C' is 
ready for future use. It will be observed that 
this is accomplished without the operator tak 
ing down the connection. A further result of 

60 
the added resistance in relay 136 is to prevent 
the test relay 307, Fig. 4, from energizing 
when testing the nultiple jacks of this line 
with the tip of another cord circuit. 
The operator may now take down the con 

nection by pulling the plug P from the jack 
J', whereupon the relay 136 deenergizes and 

causes the simultaneous deenergization of re lays 135 and 130. Relay 130, upon deenergiz 
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ing, causes relay 134 to also deenergize, where 
by the cord circuit E is returned to normal 
and available for future use. 
An explanation will now begiven of the op 

eration should the called line be busy. It 
Will be assumed that the called substation A 
is in use when the operator tests the sleeve of 
the associated multiple jack with the tip of the 
plug belonging to the cord circuit E. At this 
time a circuit may be traced from ground, re 
lay 307, conductor 340, resting contact of ar 
mature 161 and said armature, tip of plug P', 
sleeve of multiple jack J, sleeve of multiple 
jack at another switchboard section, through 
the relay of the cord circuit which is asso 
ciated with the last mentioned multiple jack to 
battery, or to battery at contacts of a relay 
similar to 40 if the line is busy due to an out 
going call. Relay 307, upon energizing, will 
close a circuit through the left-hand winding 
of the operator's induction coil I at armature 
310. The current flowing in this circuit will 
induce a click in the operator's receiver, thus 
advising her that the called line is busy. The 
operator will then momentarily depress key 
K, which causes the busy tone to be placed 
upon the trunk relay group which at this time 
is associated with the calling line set up on the 
storing equipment; causes the next call to be 
connected to the operator's set, and causes the 
“permanent and busy call meter N to operate 
to register the call. 
When the key K is depressed a circuit may 

be traced from ground, spring 320 and its 
Working contact, conductor 302, working con 

95 
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tact of armature 75 and said armature, upper 
winding of relay 41 to grounded battery. Re 
lay 41, upon energizing, closes a locking cit'- 
cuit for itself at armature 55 by way of 
ground at armature 48; closes the circuit of 
the busy tone at armature 52 by way of arma 
ture 58; and transfers the holding circuit 
of relay 43 from ground at armature 64 to 

his receiver. A further result of the depress 
ing of the key K is the closing of a circuit for relay 346 at Spring 321, whereupon relay 
346 becomes energized to operate the meter 
Ni and register the busy call. . . 
When the operator releases the key K the 

circuits of relays 346 and 43 are opened at 
springs 321 and 320, espectively, whereupon they deemergize. Relay 43, upon deemergiz 
ing, opens the circuit of relay 45 at arrnature 
65, whereupon relay 45 deenergizes to discon 
nect the operator's head telephone set O from 
the relay trunk group R and extinguish the 
call lamp Li’, thus notifying her of the dis 
connection and rendering her set available 
for future use. A further result of the deen 
ergization of relay 43 is the removal of 
ground from conductor 231 and the restora 

10 
ground at key K. Fig. 4. The busy tone 
persists until the calling subscriber restores 
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52, prepare the circuit of relay 43 at arma 

25 

8 

tion of ground to the conductor 102 at arma 
ture 64. The removal of ground from con 
ductor 231 and the temporary removal of 
ground from conductor 230 at armature 67 
causes the call assignor S and marker S to 
restore to normal and become available for 
further use, as has already been explained. 
When the calling subscriber restores his re 
ceiver, upon hearing the busy tone, the line 
relay 40 deenergizes, whereupon battery is re 
moved from the release trunk conductor, the 
line switch is released, and the circuit of re 
lay 42 is opened so as to become deemergized 
and perform its functions, all of which have 
been already explained. A further result of 
the deenergization of relay 40 is the opening 
of the busy tone circuit at armature 46; and 
the opening of the circuit of relay 41 at arma 
ture 48, whereupon relay 41 deemergizes to 
prepare the trunk tone circuit at airmature 

ture 54, and place ground upon the contact 
of bank B at al'mature 57 by way of con 
ductor 230 after i armatures 50) and 62 have 
restored to normal position. A still further 
result of the deemergization of relay 40 is 
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the opening of the circuit, of switching relay 
235 in series with stepping imagnet, 234 at 
armature 50, whereupon relay 235 deener 
gizes to open the circuit of the pilot lamp 
L", Fig. 4; open the circuit, of relay 262; and 
place ground On the contact in bank B” upon 
which wipei 260 is standing, as previously 
explained. . 

An explanation will now be given of the 
operation should the calling Subscriber's line 
be a restricted service line. It will be as 
sumned that the calling subscriber A is to be 
denied certain kinds of service and that he 
has originated a call and that said call has 
been extended to an operator's head tele 
phone set O by Way of the individual line 
switch C and preselected relay trunk group 
R, as already explained. On subscribers 
lines having restricted service, a ground is 
placed on the restricted service bank springs, 
such as 25, at the individual line switch by 
means of a juniper wire, such as 31. When 
the call is cut in to the operator a circuit 
may be traced from ground, jumper wire 31, 
bank spring 25, contact 29, armature 79 and 
its working contact, conductor 305, and red 
(no toll) lamp L° to grounded battery. The 
lamp L” will light to notify the operator that 
the line to which she is connected is a re 
stricted service line. She will then receive 
the order and either extend the connection by 
plugging it through or deny the service and 
so advise the subscriber who will restore his 
receiver. 
ing the lamp t° will be broken in the well 
known manner already explained and the 
lamp extinguished. - 
An explanation will now be given of the 

operation should the called Subscriber be on 

In either event, the circuit includ 

i,711,744 

the same line with the calling subscriber. 
It will be assumed that the subscriber at sub 
station. A wishes to converse with the sub 
scriber at Aº and that the former has removed 
his receiver and caused the line switch C to 
plunge and seize the relay trunk group R. 
The connection will be extended to the oper 
ator as previously explained, whereupon the 
Operator Will receive the order and pick up 
any idle cord circuit, such as E in this case, 
and make the customary jack sleeve test. . 
When the operator touches the sleeve of jack 
J with the tip of plug P a circuit will be 
closed which may be traced from ground, 
relay 307, conductor 340, resting contact of 
armature 161 and said armature, tip of plug 
P. sleeve of jack J. Fig. 1, bank spring 24, 
contact 28, and armature 47 and its working 
contact to grounded battery. Relay 307 will 
energize over this circuit and close a re 
vertive tone circuit, which extends from the 
revertive tone machine by way of armature 
309, conducto' 30Í, Working contact of arma 
i 11'e i 4 ankl 8:id arinature, contact 28, spring 
24, sleeve of jack J, tip of plug P', armature 
161 and its resting contact, conductor 340, 
condenser 314, and left hand winding of in 
diction coil to ground. The presence of 
the one current in the left-hand winding 
(al. Ses hy induction a similar tone in the right 
hallel winding of the induction coil I which 
is at tible to the operator. The operator 
upon hearing this tone will connect the call 
ing party to a special operator who will com 
plete the connection and the operator's tele 
phone head Set and the storing equipment 
will become available for other calls in a 
manner similar to that already explained. 
Upon termination of the conversation the 
equipment will restore to normal in the man 
ner already explained. ," '.', 
An explanation will now be given of the 

operation should a trunk to an idle operator 
be seized by a line having a short, ground or 
any other class of “per'irnaient” thereon. It 
will be assumed that a “permanent exists 
On the line having the substations A and A 
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thereon, and that the connection is extend 
ed to the operator's telephone head set O, by 
Way of the line switch C and relay trunk 
group R, in the in anner already explained. 
The operator upon seeing the call lamp light 
ed, but finding the line unoccupied, realizes a 
“permanent” exists and momentarily de 
presses the common “permanent” key K. 
When the key K" is depressed a circuit may be 
traced f'Om ground, spring 322 and its work 

5 

120 

ing contact, and magnet 346 to grounded bat 
tery. Magnet 346 energizes over this circuit 
and causes the “permanent and busy callme 
ter N to operate and register the call. A fur 
ther result of the depressing of the key K is 
the closing of a circuit for relay 41 traceable 
from ground spring 323 and itsinner working 
contact, conductor 302, Working contact of 
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armature 75 and said armature, and upper 
winding of relay 41 to grounded battery. 
Relay 41 upon energizing, closes a holding 
circuit for itself at armature 55 by Way of 
ground at working contact of almature 48 and 
said armature. A further result of the ener 
gization of relay 41 is the transferring of 
the holding ground for relay 43 from arma 
ture 64 to spring 323 at key K, at armature 
54, the latter circuit being in multiple with 
the previously traced operating circuit of 
relay, 41. A further result of the energiza 
tion of relay 41 is the preparation of a cir 
cuit for placing ground on conductor 280 at 
armature 56, by way of armature 67 and its 
resting contact, armature 50 and its Working 
contact, after relay 43 has deenergized and 
relay 44 has energized to actuate its armature 
72 as will be explained hereinafter. 
At the same time relay 41 is energized, 

relay 42 is shorted by a circuit traceable from 
grolind, spring 323 of key K, conductor 303, 
and working contact of armature 7 and said. 
armature, relay 42, closed contacts at arma 
ture 49, to ground at the closed contact of 
armature 62. Relay 42, upon deemergizing, 
places ground on conductor 102 leading to the 
private bank of finder F, Fig. 2, and closes 
a circuit for relay 44 at armature 60. The 
circuit for relay 44 may be traced from 
ground, resting contact of armature 60 and 
said armature, working contact of altimature 
63 and said armature, and relay 44 to ground 
ed battery. Relay 44, upon energizing, 
closes locking circuits for itself at armatures 
69 and 71 by way of ground at armature 60 
and ground at armature 48, respectively, and 
holds the circuit of relay 42 open at arma ture 72 to prevent it from energizing before s ???? 

relay 43 deemergizes. A further result of the 
deenergization of relay 42 is the closing of 
a circuit for the “permanent' alarm signal 
at armature 61 by way of ground at the work 
ing contact of armature 66 and said arma ture, which signal persists as long as the oper: 
atop holds the “permanent key K depressed 
and serves to indicate to the wire-chief the 
fact that a "permanent” exists on some line. 

5 5 

This permanent alarm signal would also serve 
to indicate to the wire-chief the accidental 
locking up of relay 43, with no calls having 
seized the relay trink group R, which would 
equipment. 
As a result of the joint energization and de 

energization of relays 41 and 42, respectively, 
a trouble tone is connected to the release trunk 
leading to the sleeve of the multiple jack at 

prevent the subsequent operation of the 

arnatures 53 and 59, respectively, traceable. 
from ground at the trouble tone equipment, 
working contact of arimature 53 and said al 
nature, arnatire 59 and its resting contact, 
bank contact 28, and spring 24 to the sleeve 
of the multiple iack J. This tone persists 
until the trouble is cleared and serves to pre 

9 

vent wrong “busy' reports on succeeding calls 

energization and deenergization of relays 41 
and 42, respectively, is the closing of a cir 
cuit for the off-normal signal lamp at arma 
tures 57 and 62, respectively, traceable from 
ground, armature 62 and its resting contact, 
amature 57 and its working contact, through 
the off-normal signal lamp to grounded bat 
tery. This lamp signal serves to indicate to 
the wire chief or attendant, the particular 

for this line. A further result of the joint 

trunk which is connected to the line upon 
which the “permanent' exists, so that this 

the holding line may easily be located. 
When the key K is released 

circuit of relay 43 is opened at spring 823. Relay 43, upon deemergizing, opens the cir 
cuit of relay 45 at armature 65; opens the 

80 

circuit of the off-normal signal at armature 
66; removes ground from conductor 231 lead 
ing to the call assigner S by way of wiper 
233 of marker S at armature 64; and removes 
ground from conductor 230 extending to the 
marker S at armature 67 while said armature 
is passing from one contact to the other. 

telephone head-set O is disconnected from the 

available for further use as previously ex 
plained. . . . . . * . . . . 
When the trouble on the line is cleared 

the line relay 40 deemergizes, whereupon the 
line Switch is released in the manner already 
explained. A further result of the deener 
gization of relay 40 is the opening of the cir 
cuit of relay 41 at armature 48. Relay 41, upon deenergizing, prepares the trunk tone 
circuit at armature 52; opens the trouble tone. 

90 
From this it will be seen that the operator's 

relay trunk group R, that the marker S is re 
leased while the call assigner S is dissociated 
from the marker S', all of which become 95 

100 

circuit at armature 53; prepares the energiz 
ing circuit of relay 43 at armature 54; and 
opens the circuit of the off-normal signal 
lamp and places ground on conductor 230 at 
armature 57. From this it will be seen that 
the apparatus of the relay trunk group R is 
restored to normal condition and available 
for further use. An explanation will now be given of the 
operation should there be one or more calls 
stored up by the storing equipment when a 
callis originated, or when a callis completed. 
It will be assumed that the subscriberat. A 
originates a call and that it is received and 
marked by the marker S. by way of line 
switch C and trunk relay group R. in the man 
ner already described. Relay 43 of trunk 
group R, which causes relay 45 to connect the 
calling subscriber. A with the operator, can 
not operate until the wiper 260 of the call 
assigner S* has reached the contact in the 
bank B to which the relay is connected. 
When wiper 260 reaches this contact relay 
43 operates and causes the connection to be ex 
tended to the operator who receives the order, 
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tests the called line, and sets up Ol' denies the 
connection, as the case may require, where 
upon the marker is released and the call as 
signer dissociated therefrom in the manner 
already explained. If there are calls in wait 
ing relay 262 will be held energized over the 
common conductor 246 to cause the call as 
signer S to step its wiper forward, pick up 
and handle the next callin order regardless of 
whether the previous call was completed, or 
connected to busy or trouble tone. Due to the 
idle markers being preselected in rotation by 
the marker distributor it will be seen that the 
marking and storing equipment automatical 
ly connects the calls to the operator's talking 
and listening circuit in the same order as 
they are originated. 
An explanation will now be given of the 

operation should the called subscriber desire 
20 to make a call before the operator has re 

moved the plug from his multiple jack. For 
the purpose of explanation it will be assillmed 
that a connection has been completed to sub 
station A' by means of the cord circuit, E. It 
will furthermore be assumed that both the 
calling and called subscribers have restored 
their receivers, the disconnect lamp L. light 
ing as previously explained. If the called 
subscriber should remove his receiver before 
the operator has removed the plug from the 
multiple jack, line relay 183 will energize and 
close a circuit for the pull-in winding, which 
will in turn energize and cause the line switch 
C’ to plunge and seize a preselected relay 
trunk group, similar to R, as already ex 
plained in connection with line switch. C. 
When the line relay of the relay trunk group 
energizes, it connects battery to the junction 
of the hold-in winding 188 and sleeve of the 
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the called line. 

iack J. Enough current will now flow in the 
hold-in winding 188 to energize it and hold 
the line switch in operated position, while a 
difference of potential will exist at the multi 
ple jacks of the line which is great enough 
to energize the busy test relay 307 when the 
operator touches the sleeve of the jack with 
the tip of the plug. 
An explanation will now be given of the 

operation should the operator fail to propei'- 
ly depress the ringing master key at the time 
of inserting the plug in the multiple jack of 

been cut in to the operator, whose telephone 
head set is shown at O, and she selects the idle 
cord circuit, E to inake the tests and complete 
the connection to the wanted subscribe: A by 
inserting the plug P' in the jack J. When 
the plug is inserted in the jack a circuit will 
be closed which may be traced from ground, 
left hand winding of induction coil, con 
densei' 314, conductor 340, resting contact of 
armature 161 and said armature, tip of plug 
P and jack J, and resting contact of spring 
15 and said spring to the guard tone equip 
ment as indicated. The presence of the tone 

it will be assumed a call has 
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current in the left-hand winding causes by 
induction a similar tone in the right-hand 
winding of the induction coil, which is aud 
ible to the operator. The operator upon hear 
ing this tone will properly depress the ringing 
master key, whereupon relay 136 energizes in 
series with the cut-off winding of the called 
line Switch and the guard tone circuit is . - - 

broken. 
in order to explain the selective ringing 

circuits a little more in detail, it will be as 
Sulmed that the subscriber at substation A* is 
being called by the subscribe, at substation 
the one used. The operator inserts the plug 
Pin the jackJ and since the bell of the called 
Substation A is adjusted to respond to 50 
cycle ringing current she will momentarily 

A, for instance, and that the cord circuit E is 
80 

depress the corresponding common frequency 
Selecting key K. Upon pressing the key K a 
circuit is closed for magnet 345, upper wind 
ing of relay 136, and holding winding 188 
in Sefries at spiring 328, whereupon the peg 
count meter N registers the completed cali, 
the relay 136 energizes to perform its func 
tions, and the bridge cut-off airmature 186 
Operates to disconiect the line relay 183 from 
the line, in the manner already explained. As 
a further result of the depressing of the key 
K8 a circuit is closed which may be traced ?å w from ground, spring 327 and its working 
contact, conductor 343, working contact of 
airmature 166 and said armature, resting con 
tact of armature 160 and said armature, and 
relay 132, to grounded battery. Relay 132, 
upon energizing, closes a locking circuit for 
itself at armatire 149 by way of ground at 
arianature 162. A further result of the ener 
gization of relay 132 is the closing of the ring 
ing circuit at arminature 150 traceable ås pre 
viously up to and including the armature 150 
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but now extending by way of its working con 
tact, arunature 52 
50 cycle generator G. to grounded battery. 
This circuit is effective 
scriber removes his receiver or the operator. 
breaks the connection by pulling the plug, as 
already explained. The circuit of relay 132 
is opened at armature 62 when relay 136 is 
deenergized by the operator taking down the 
connection. Relay 132 is thuis restored to nor 
mal condition, as is also the other apparatus 

until the called sub 

and its resting contact, and 
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of the cord circuit, E, and the co:'d circuit is 
available for further use. 
To call the subscriber at A", using the Sanne 

cord circuit E, the operator will momentarily 
depress the common frequency selecting key 
corresponding to the bell on the line, in this case i.e. Upon depressing the key K? a 
circuit is closed again for magnet 345, upper 
winding of relay 136, and holding winding 
188 in series at spring 326, whereupon the peg 
count meter N registers the completed cal, 
the relay 136 energizes to perform its func 
tions, and the bridge cut-off armature 186 

O 
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operates to disconnect the line relay 183 from 
the line, as previously explained. As a 
further result of the depressing of the key K? 
two circuits are closed simultaneously which 
may be traced as follows: One circuit may 
be traced from ground, spring 325 and its 
working contact, and conductor 343 to 
grounded battery by way of relay 132 and ar 
matures 160 and 166. Relay 132 energizes 
and actuates its armatures the same as ex 
plained in connection with the depressing of 
ground, Spring 324 and its working contact, 
conductor 342, working contact of armature 

15 165 and said armature, resting contact of ar 
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mature 159 and said armature, and relay. 133 
to grounded battery. Relay 133, upon ener 
gizing, closes a locking circuit for itself at 
armature 151 by way of ground at armature 
162. A further result of the energization of 
relay 133 is the actuation of armature 152, 
which together with the actuation of arma 
ture 150 of relay 132, closes the ringing cir 
cuit traceable as previously up to and in 
cluding the armature 152 but now extended 
by way of its working contact, and 66 cycle 
generator G' to grounded battery. This 
circuit is effective until the called subscriber 
removes his receiver or the operator breaks 
the connection by pulling the plug, as al 
ready explained. The circuits of relays 132 
and 133 are opened at armature 162 when re lay 136 is deenergized by the operator tak 
ing down the connection. Relays 132 and 133 
are thus restored to normal condition, as is 
also the other apparatus of the cord circuit 
E, and the cord circuit is available for further 
use. To call the subscriber at A', again using the 
same cord circuit, E, the operator will mo 
mentarily depress the common frequency se 
lecting key corresponding to the bell on the 
line, in this case K. Upon depressing the 
key K a circuit is closed as usual for magnet 
345, upper winding of relay 136, and holding 
winding 188 in series at spring 331, where 
upon the peg count meter N' registers the 
completed call, the relay 136 energizes to per 
form its functions, and the bridge cut-off ar 
mature 186 operates to disconnect the line re 
lay 183 from the line, as previously explained. 
As a further result of the depressing of the 
key K a circuit is closed which may be traced 

60. - 

153 closes the ringing circuit traceable as pre 
consider to be new and desire to have pro 

Patent will be pointed out 

from ground, spring 330 and its working con 
tact, and conductor 342 to grounded battery. 
by way of relay. 133 and armatures. 159 and 
165. Relay 133 energizes and actuates its ar 
matures the same as explained in connection 
with the depressing of key K, only airmature 
150 is not actuated at this time and armature 

viously up to and including this armature but 
now extended by way of its working contact, 
and 16 cycle generator G9 to grounded bat 
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tected by Letters 
in the appended claims. 

11 
tery. This circuit is effective until the called 
subscriber removes his receiver or the oper 
ator breaks the connection by pulling the 
plug, as already explained. Relay 133, as 
well as the other apparatus of the cord cir 
cuit E, is restored to normal condition when 
the operator takes down the connection and 
the cord circuit is available for further use, as has also been previously explained. 

It should be noted, in considering the ring 
ing circuits, that the provision of the two step 

key K'. The other circuit may be traced from relay 135 is what makes it possible to use the common ringing current selecting keys K?. 
K", etc. rather than keys individual to each 
cord circuit. When any ringing key such as 
K" is depressed relay 135 operates in its first 
step along with relay 136, and when such key 
is released relay 135 operates in its second 
step. On completely operating, relay 135 
opens the initial energizing circuits of select 
ing relays 132 and 133 at armatures 159 and 
160, thereby preventing any false operation 
when a key is later operated to control the 
ringing current selection at another cord cir 
cuit. 

eration should the operator, using the tele 
phone head Set O, Fig. 4, vacate her position. 
An explanation will now be given of the op 
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When she removes the plug P from the jack. 
J. the circuit including the operator's trans 
mitter, the right-hand windings of the induc 
tion coil I and the relay 308 is broken. Re 
lay 308, upon deenergizing, releases the ar 
matures 311, 312 and 313, whereupon battery 
potential is placed on the contacts of master 
switch bank B9 corresponding to all relay 
trunk groups, such as R, assigned to that 
particular operator's position. It will be seen 

95 

100 

that armattires 311 and 312 are connected to 
contacts in bank B9 of master-switch M, by 
way of conductors 209 and 204, respectively, 
while armature 313 is connected to a contact 
in another master switch bank; also it will be 
understood that there may be other armatures 
similarly connected. Should the master 
switch wiper 220 now be rotated to the contact 
in bank B9, to which the conductor 209 is con 
nected, a circuit is closed traceable from ground, lower winding of relay 215, wiper 
220, conductor 209, and working contact of 
armature 311 and said armature to grounded 

Relay 215 will energize over this 
circuit and cause the master switch M to im 
battery. 

mediately rotate to the next contact, or until 
one is found not having battery potential 
thereon, in the manner already explained. 
From this it will be seen that an operator can 

05 
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leave her position and busy it to all incoming 
calls by merely removing her telephone head 
set plug from the jack. . . . . . . 
Having described my invention, what I 
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What is claimed is: 
1. In a call distributing system, trunk cir 

cuits, automatic switches responsive to the 
initiation of calls for extending the calling 
lines to idle trunk circuits, an operator's 
switchboard, and means including sorting 
devices for connecting trunk circuits upon 
which calls are waiting to the operator's head 
set in the exact order in which such trunk 
circuits are connected with. 

2. In a call distributing system, trunk cir 
cuits, automatic switches responsive to the 
initiation of calls for extending the calling 
lines to idle trunk circuits, an operator's 
switchboard, means including sorting devices 
for connecting trunk circuits upon which calls 
are waiting to the operator's head Set in the 
exact order in which such trunk circuits are 
connected with, and a visual signal at Said 
switchboard operated automatically when any 
trunk circuit is connected to said head set. 

3. In a call distributing system, trunk cir 
cuits, automatic switches responsive to the ini 
tiation of calls for extending the calling lines 
to idle trunk circuits, an operator's switch 
board, means including sorting devices for 
connecting trunk circuits upon which calls 
are waiting to the operator's head Set in the 
exact order in which such trunk circuits are 
connected with, and means including a bank 
of signals at said switchboard for indicating 
the number of waiting calls. 

4. In a telephone exchange Systein, a pitt 
rality of subscribers’ lines, a plurality of 
trunks, means whereby any one of said lines 
can be automatically connected to an idle 
one of said trunks upon a call being Origi 
nated, means effective responsive to the Oper 
ation of the first named means for auto 
natically extending said trunk to an idle 
operator, means including an automatic 
switch whereby the operator can complete 
the connection to the called subscribe's line, 
and means whereby the called party can 
originate a call to an idle operator innedi 
ately after he and the calling party have 
hung up and before the previous connection 
is taken down. 

5. In a telephone - 
rality of line switch and jack ending sub 
scribers’ lines, a plurality of trunks, means 
whereby any one of said lines can be all to 
matically connected to an idle one of Said 
trunks upon a call being originated, means 
efective responsive to the operation of the 
first named means for automatically extend 
ing said trunk to an idle operator, means 
whereby the operator can complete the coin 
nection, and means whereby the sleeves of 
both the calling and called party's multiple 
jacks will test non-busy to calls for those 
ines immediately after the calling and called 
parties have hung up and before the Con 
nection has been taken down. 

exchange systein, a plu 
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6. In a telephone system, means including 
an automatic switch and a cord circuit for 
connecting a calling and a called line, means 
including a key for placing a test potential 
upon the sleeves of the jacks associated with 
the connected called line, means controlled 
by the calling subscriber for releasing said 
switch, and means under the joint control 
of the calling and called subscribers for re 
moving said busy potential while the cord 
circuit remains connected to the called line. 

7. In a telephone system, nearns including 
an automatic switch and a cord circuit indi 
vidual to said switch for connecting a call 
ing and a called line, a cut-off relay for the 
called line energized over the sleeve of said 
cord, means responsive to the hanging up 
of the receiver by the calling subscriber for 
releasing said switch, and means responsive 
to the hanging up of the receivers by both 
subscribers for deemergizing said relay. 

8. In a telephone system, means including 
an automatic switch and a cord circuit for 
connecting a calling and a called line, a cut 
of relay for the called line energized over 
the sleeve of said cord, means responsive to 
the hanging up of the receiver by the call 
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ing party for releasing said Switch, and ? ??-8 

means responsive to the hanging up of the 
receivers by both subscribers for deemergiz 
ing said relay, said last means comprising 
circuit arrangements in the said cord circuit 
for inserting a resistance in the sleeve circuit 
thereof to cause said cut-off relay to de 
energize as set forth. 

9. In a telephone system, means including 
a cord circuit for connecting a calling and a 

100 

called line, a cut-off relay for the called line 
and a sleeve relay in said cord circuit ener 
gized in series, said sleeve 1'elay having two 
windings one of which is normally short cir 
cuited, and means responsive to the replace 
ment of the receiver at both calling and 
called stations for removing said short cir 
cuit, thereby increasing the resistance of the 
sleeve circuit sufficiently to deemergize said 
cut-off relay. 

10. In a call distributing system, trunk 

10 

circuits, cord circuits, means l'esponsive to 
the initiation of a call for connecting the 
calling line to an idle trunk circiut at one end 
thereof, and means responsive to the act of 
ringing the called party after one of said 
cord circuits has been pligged into the called 
line for connecting the cord circuit in use 
with the connected trunk circuit 
end thereof. ... " 

11. In a call distributing system, trunk 
circuits, cord circuits, means responsive to 
the initiation of a call for connecting the call 
ing line to an idle trunk circuit at one end 
thereof, finder switches individual to said 
cord circuits, respectively, and operator con 
trolled means effective only after one af said 

at the other I 
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cuits, cord circuits for completing connec 
tions to called lines, and finder switches indi 

10 vidual to the cord circuits for connecting 
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cord circuits has been plugged into the called 
line for starting the associated finder in 
search of the trunk circuit 
ing line is connected. 

12. In a call distributing system, trunk 
circuits, line switches responsive to calls for 
connecting calling lines to said trunk cir 

them with said trunk circuits. - 
13. In a call distributing system, trunk for u s ringing current selection control keys, and circuits, line switches responsive to calls for 

connecting calling lines to said trunk cir 
cuits, cord circuits for completing connec 
tions to called lines, finder switches individ 
ual to said cord circuits, and means for caus 
ing the finder associated with any cold cir 
cuit in use to connect such cord circuit with 
the particular trunk circuit to which the call 
ing line is connected. ' " 14. In a call distributing system, trunk cir 
cuits, automatic switches for extending call 
ing lines to said trunk circuits, means for ex 
tending connected trunk circuits to the oper 
ator one at a time, multiple jacks associated 
with said lines, and operator controlled means 
in each trunk circuit for placing a distinctive 
tone on the sleeves of the multiple jacks asso 
ciated with the connected line. . . . . 

15. In a call distributing system, trunk cir 
cuits, automatic switches for extending call 
ing lines to said trunk circuits, means for 
extending connected trunk circuits to the 
Operator one at a time, multipleiacks associat 
ed with said lines, a trouble tone relay in each 
trunk circuit for placing a distinctive tone on . 
the multiple jacks of any connected line, and 
circuits over which the operator controlls 
said relays. 

16. In a call distributing system, means in 
cluding an automatic switch for extending a 
calling line to an operator, multiple jacks as 
sociated with the calling line, a cord circuit 
for use in testing the called line and for ex- v cord circuits, ringing current selecting re tending the connection thereto, a test relay as 
sociated with the operator's head set, a circuit. 
for said relay including the tip of said cord, 
means controlled by said relay for placing a 
distinctive tone on the multiple jacks of the 
calling line through contacts of said switch, 
and an inductive connection between the cir 
cuit of Said test relay and the operator's head 
set circuit, whereby in case the called line is 
the same as the calling line the operator will 
hear said tone when she touches one of said 
jacks with the tip of said cord. - - 

17. In a telephone exchange system, a plu 
rality of line switch and jack ending subscrib 
ei's lines, a plurality of relay trunk groups, 
means whereby any one of said lines can be 
automatically connected to an idle one of said 
trunks upon a call being originated, means 
for automatically extending said trunk to an 
idle operator, a plurality of plug and finder 

to which the call 

switch ending cord circuits whereby the oper 
ator can set up the connection by inserting the 
plug of any one of said cords in the jack of 
the wanted line, a plurality of ringing keys, 
a guard tone machine, and means whereby the 
operator instantly receives a guard tone from 
said machine upon failure to properly de 
press one of said keys at the time of inserting 
? plug in the multiple jack of the called 
line. - 

18. In a telephone system, cord circuits 
for use in connecting calling and called lines, 
means for audibly signaling the operator in 
case she plugs one of said cord circuits into a 
called line without having first operated one 
of Said keys. 
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19. In a telephone system, cord circuits for 
use in connecting calling and called lines, 
ringing current selection control keys, ring 

sing current selecting relays in each cord cir 
cuit controlled by said keys, and means for 
signalling the operator in case she plugs one 
of said cord circuits into a called line without having first set said selecting relays by oper 
ating one of said keys. * 

20. In a cord circuit, a ringing current se 
the cord is connected to a called line, ringing 
current Selection control keys, a relay in said 
cord operated responsive to the actuation and 
restoration of one of said keys, and a circuit 
for said selecting relay controlled jointly by 
the other of said relays. . . . 

21. In a cord circuit, a ringing current se 
lecting relay, a sleeve relay energized when 
the cord is connected to a called line, ringing 

90 

lecting relay, a sleeve relay energized when 

100 

current selection control keys, a relay in said cord operated responsive to the actuation 
and restoration of one of said keys, a circuit 

relay. 
22. ln a telephone system, a plurality of 

for said Selecting relay including normally 
open contacts on said sleeve relay and nor 
mally closed contacts on said last mentioned 

10. 

lays in each cold circuit, ringing current 
selection control keys common to saidcord cir 
cuits, circuits whereby said keys control the 
Selecting relays in all said cord circuits, and 
means in each cord circuit in use for remov 
ing the associated Selecting relays from the 
control of said keys responsive to the restora 
tion of an operated one of said keys. 

23. In a telephone system, a cord circuit 
for connecting with a called line, a cut off 
relay for said line, a sleeve relay in said 
cord, a ringing key, and an initial energiz 
ing circuit for both said relays in series 
closed by the actuation of said key. 

24. In a telephone system, a cord circuit 
for connecting with a called line, a cut off 
relay for said line, a sleeve relay in said 
cord, linging current selecting means in said 
cord, keys for controlling said means, and 
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an energizing circuit for Said relays also con 
trolled by said keys. 

25. In combination, a cord circuit, an oper 
ator's head set, a normally closed test cir 
cuit extending to said head set from the tip 
of Said cord, a relay for opening said test 
circuit, a ringing key, and a circuit for said 
relay closed by the actuation of said key. 

26. In a telephone system, a cord circuit 
for use in connecting a calling and called 
line, a two step relay in said cord circuit 
operated in its first stage responsive to the 
connection of said cord circuit, with the call 
ing line, circuit arrangements for operating 
said Felay in its second stage responsive to the 
replacement of the receiver at the calling 
station, and a supervisory signal controlled 
by said relay. 

27. In a telephone system, a cord circuit for 
use in connecting a calling and called line, 
a two step relay in said cord circuit operated 
in its first stage responsive to the connection. 
of said cord circuit with the calling line, 
circuit arrangements for operating said relay 
in its second stage responsive to the replace 
ment of the receiver at the calling station, and 
a circuit for signalling the called line coin 
trolled by said relay. 

28. In a telephone system, a cord circuit 
for use in connecting a calling and called 
iine, a two step relay in Said cord circuit 
operated in its first stage responsive to the 
connection of said cord circuit, with the call 
ing line, circuit arrangements for Operating 
said relay in its second stage responsive to 
the replacement of the receiver at the calling 
station, a circuit for signalling the called line 
controiled by said relay, a ring cut off relay, 
and a locking circuit for said ring cut off 
relay also controlled by said two step relay. 

29. In a telephone system, a cord circuit 
for use in connecting a calling and called 
line, a two step relay in said cord circuit 
operated in its first stage responsive to the 
conjection of said cord circuit with the call 
its line, circuit arrangements foi' operating 
saitt relay in its second stage responsive to 
the replacement of the receive!' at the call 
ing station, a signalling circuit, a ring cut 

relay, and an initial energizing circuit for 
Said ring cut-off relay controlled by said two 
step relay in the second stage of its operation. 

30. In a telephone system, a cord circuit 
for use in connecting a calling and called 
line, a two step relay in Said cord circuit 
operated in its first stage responsive to the 
connection of said cord circuit with the call 
ing line, circuit arrangements for operating 
said relay in its second stage responsive to 
the replacement of the receiver at the calling 
station, a signalling circuit, a ring cut-off 
relay, a locking circuit for said 'ing cut-off 
relay controlled by said two step relay in 
the first stage of its operation, and an initial 
energizing circuit for said ring cut off relay 
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controlled by said two step relay in the second 
stage of its operation. 

31. In a telephone system, a cord circuit. 
for use in connecting a calling and called 
line, a two step relay in said cord circuit 
operated in its first stage responsive to the 
connection of said cord circuit with the call 
ing line, circuit alrangements for operating 
said relay in its second stage responsive to 
the replacement of the receiver at the calling 
station, a double wound sleeve relay in said 
cord circuit, energized in series with the cut 
of relay of the called line, and a shunt for 
one winding of said sieeve relay controlled 
by said two step relay. - 

32. In a telephone systein, a cord circuit, 
for use in connecting a calling and called line, 
a two step relity in said cord circuit operated 
in its first stage responsive to the connection 
of said cord circuit with the calling line, cir 
cuit arrangements for operating said relay 
in its Second stage responsive to the replace 
ment of the receiver at the calling station, a 
double wound sleeve relay in said cord circuit 
energized in series with the cut-off relay of 
the called line, a battery feed relay in bridge 
of the cord, contact on said two step relay in 
cluded in said bridge, and a shunt for one 
winding of said sleeve relay controlled joint 
ly by said two step relay and said battery feed 
relay. 

33. In a telephone system, a cord circuit for 
use in connecting a calling and called line, a 
two step relay in said cord circuit operated in 
its first stage responsive to the connection of 
said cord circuit with the calling line, circuit 
arrangements for operating said relay in its 
Second stage responsive to the replacement of 
the receiver at the calling station, a sleeve re 
lay energized in series with the cut-of relay 
of the called line, a battery feed relay in 
bridge of said cord circuit, and means jointly 
controlled by said two step relay and said 
battery feed relay for increasing the resist 
ance of the sleeve circuit to deemergize said. 
cut-off relay while the sleeve relay is main 
tained energized. 

34. In a cord circuit, a double wond relay, 
a connection from one talking strand of the 
cord to one pole of the exchange battery in 
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cluding one winding of said relay and a pair 
of contacts operated by the relay armature, 
and a connection from the other talking. 
strand of the cord to the other pole of said 
battery including the other winding of said 
relay and another pair of contacts operated 
by the relay armature. - . 

35. In a cord circuit for use in connecting 
a calling and called line, a relay, a second re 
lay connected in bridge of the talking strands 
at the called end of the cord in series with a 
battery, the connection including contacts of . 
said first relay, contacts on said second relay 
for shunting the said contacts on said first re 
lay when the second relay is energized over 
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the called line, and means responsive to the re 
placement of the receiver at the calling sta 
tion for energizing Said first relay to open its 
Said contacts. . 

36. In a telephone eXchange system, a plu 
rality of lineswitch and jack ending subscrib 
ers lines, the jacks of said lines having two 
talking terminals and a sleeve terminal, a plu 
rality of trunks, means for automatically op 
erating the lineswitch associated with a call 
ing line to connect said line to an idle one of 
Said trunks, operator controlled means for 
completing the connection, and means where 
by the sleeve terminals of both cailing and 
called parties multiple jacks will test non 
busy to calls for those lines immediately after 
the calling and called parties have hung up 
their receivers and before the connection has 
been talkein down. - 

37. In combination, a cord circuit, an op 
erator's head set, a test circuit extending to 
said head set from the tip of said cord, a ring 
ing key, a relay for opening Said circuit op 
erative responsive to the actuation of said key, 
said circuit, including normally closed con 
tacts on said relay, and a locking circuit for 
Said relay. - 

38. In combination, a cord circuit, an op 
erator's head set, a test circuit extending to 
said head Set from the tip of said cord, a ring 
ing key, means controlled by said key for 
opening said test circuit and for completing 
a dink in the talking circuit, and means for 
I}laintaining said first means operated inde 
pendent of Said key. 

39. In a call distributing system, trunk 
lines, means including an automatic switch 
for connecting a calling line to a trunk line, 
an operator's circuit, means for extending the 
connected trunk line to said circuit, and op 
erator controlled means for disconnecting the 
connected trunk line from said circuit and for 
locking said automatic switchin position. 

40. in a call distributing system, trunk 
lines, means including an automatic switch 
for connecting a calling line to a trunk line, 
an operator's circuit, means for extending the 
connected trunk line to said circuit, operator 
controlled means for disconnecting the con 
necked trunk line from said circuit and for 
iockiing said automatic Switch in position, and 
a signal operated responsive to said 
matic switch being locked. 

41. In a telephone system, a 

fective responsive to the removal of the re 
ceiver at a subscriber's station terminating 
a line to connect one end of the trunk to that 
line, a plurality of plug ending cord circuits, 
automatic switching mechanism effective re 
sponsive to the insertion of the plug of any 
cord into a jack for connecting the other end 
of the trunk to said cord. . 42. In a telephone system, a plurality of 
subscribers' lines, a plurality of cord circuits, 

plurality of 
Subscribers’ lines, a trunk circuit, means ef 
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a plurality of trunk circuits, each trunk for 
connecting any line with any cord, a signal, 
means responsive to the removal of the re 
ceiver at a subscriber's station terminating 
a line to connect that line to an idle trunk and 
to operate Said signal, and means effective 
responsive to the taking of any cord into use 
to connect said cord with the selected trunk 
and to release said signal. 43. in a telephone system, a plurality of 
trunks, an operator's head set, automatic se 

5 

lecting mechanism effective responsive to the 
taking of a trunk into use to connect said 
operator's set to the trunk, a plurality of cord 
circuits and means effective responsive to the 
operator taking any col'd circuit into use for 
connecting the cord to the trunk to which the 
Operato's set is connected and disconnecting 
the head set. - 

44. In a telephone system, a plurality of 
trunks, an operator's head set, automatic se 
lecting mechanism having a receiving posi 

80. 

tion for each of said trunks adapted under 
predietermined conditions to connect Said op 
erator's set to any trunk, a plurality of cord 
circuits, and means effective responsive to the 
operator taking any cord circuit into use 
for connecting the cord to the trunk to which 
the operator's head set is connected and dis 
connecting the head set. 

45. In a telephone system, a group of 
trunks, means for seizing idle trunks of 
the group in a certain order, an opera 
tor's head Set, automatic selecting mecha 
Inish having a receiving position for each 
of said trunks adapted to successively cause 
the connection of said operator's set to cer 
rtain seized trunks in the same order as the 
trunks are seized, said connection excluding 
the said receiving position of the trunk in 
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the Selecting mechanism, means effective re 
Sponsive to the connection of the operator's 
headset to one of the trunks to stop the fur 
her operation of the mechanism, and means 
under the control of the operator for dis 
connecting the headset from the trunk to 
which it is connected and reinitiating said 
automatic Selecting nechanism into opera 
tion. . . . . . . 

46. In a telephone system, a group of . 
trunks, means for seizing idle trunks of the 
group in a certain order, an operator's head 
set, automatic selecting mechanism having 
a receiving position for each of said trunks 
adapted to successively connect said oper 
ator's set to seized trunks in the same order 
as the trunks are seized, means effective re 
sponsive to the connection of the operator's 
set to one of the trunks to stop the further 
Operation of the mechanism, a plurality of 
cord circuits, means automatically effective 
responsive to the operator taking any cord 
circuit into use for connecting the cord to 
the trunk to which the operator's head set 
is connected, disconnecting the head set from 
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the trunk, and for preventing the connection 
of the leadset to that trunk while the trunk 
is in use. 

47. In a telephone system, a plurality of 
lines terminating in jacks, a plug ending cord 

- for connecting a calling line to a called line, 
means effective when the plug of a cord is 
inserted into the jack of a called line to ren 
der the called line busy, means in each cord 
initiated in its operation when a connection 
is established from a calling line to the cord 
and fully operated when the call is termi 
nated by the calling party to render the called 
line idile uindier predetermined cofiaditions re 
gardless of the presence of the plug in the 
jack of the line. 

48. In combination, a cord circuit, a ring 
ing key, and a relay individual to said cord 
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circuit energized over a circuit including á 
contact on the key in Series with the sleeve 
of the cord. 

49. In a telephone system, a plurality of 
cord circuits, an operator's head set, a test 
circuit extending to said head set, said cir 
cuit including a plurality of branches each. 
of which is normally connected to one of said 
cord circuits, and a relay in each cord cir 
cuit for Opening the associated branch, a 
ringing key, and a circuit for operating any 
unoperated relay of any cord over which a 
call has been extended, said circuit being ef 
fective responsive to the operation of the key. 

in witness whereof, I hereunto subscribe 
Iny nalne. - 
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JOHN E. OSTLINE. 


