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UNITED STATES 

Re. 18,038 

PATENT of FICE 
CBA, sCHWARTZ, OF CHICAGO, ILLINOIs, ASSIGNOR, BY MESNE AssIGNMENTs, To 
AUTOMATIC ELECTRIC INC., of CHICAGO, ILLINOIs, A coRPORATION or DELAwaRE 

INTERCEPTING TRUNK systEM 
Original application filed February 9, 1924, Serial No. 891,879. Renewed August 26, 1987. Original No. 

1,685,479, dated April 10, 1928. Application for reissue fled April 7, 1930. serial No. 442,432. 

The present invention relates in general 
to telephone systems, but is particularly con 
cerned with the provision of new and im proved trunking arrangements for handling 

S. calls to lines out of order, or to lines on 
which the service has been discontinued, etc., 
trunks for handling these services being 
commonly known as intercepting trunks, and 
the broad object of the invention is to E. 10 vide an intercepting trunking system which 
is more flexible, economical, and convenient 
in practice than any such system heretofore 
known to applicant. Aparticular object is to provide an inter 
cepting trunking system in which, by sim 
EY removing battery potential from the cut 
off relay of a line switch of a line in trouble, 
or an unassigned line, the calls extended 
thereto are automatically trunked to an in 

15 

tercepting operator's position. 
Another object is to provide means 

whereby an intercepting operator, upon an 
swering a call extended to her position, is 
automatically informed that the number 
called represents a called working line which 
is in ouble or is a dead number, as the case 
aW 08. ther minor features of the invention not 

20 

specifically pointed out will be brought out 
80 in the detailed description which follows. Referring now to the drawings compris 

ing Figs. 1 and 2, these figures, when ar 
ranged with Fig.1 immediately above Fig. 2, 
show sufficient of the circuits and apparatus 
of an automatic telephone system to enable 
the invention to be clearly understood. Referring to the figures in detail, Fig. 1 
shows a connector H, line switch C, substa tion A, special high frequency generating 
equipment T, and a start relay 100. The 
connector H is of the well known Strowger 
type and is wired in accordance with the 
usual two-wire practice. Minor circuits ad 
ditions have, however, been made in accord 
ance with the present invention. These 
added circuits will be fully described here 
inafter. The line switch C is of the well 
known Keith or plunger type. The master 
switch M is of the usual solenoid type used 

0 to maintain the plungers of idle line switches 

SS 
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-quently made clear. 

before an idle trunk. The substation A com 
prises the usual apparatus used in substa 
tions of automatic telephone systems. The special high frequency generating equipment 
T consists of an ordinary high frequency 55 
buzzer pering preferably at about 400 
cycles per second. This equipment is com 
monto any number of lines and its purpose 
will be clearly brought out hereinafter. The 
start relay 100 is individual to the connector 60. 
H, and is for a purpose which will be subse 
Fig.2 shows a line finder LF, trunk hunt 

ing switch TS, a finder distributer FD, a special “A” or intercepting operator's posi- 05 
tion Y, and also an operator's cord circuit 
for answering calls extended to her position. 
In the cord circuit is included a very sensi 
tive A. C. relay, which may be of the type disclosed in Patent No. 121299, issued to 70 
C. J. Erickson, April 3, 1917. The line 
finder, trunk hunting, and finder distributer 
switches are mechanically the same as line 
switches of the well known rotary type hav ing their wipers always in engagement with 76 
a set of i. contacts. Having given a description of the miscel 
laneous equipment shown in Figs. 1 and 2, 
it is deemed advisable, before going into the 
detailed description of the invention, to 80. 
briefly describe the trunking arrangement of 
the intercepting system. It is assumed, in 
the present case that the connectors H are 
divided into groups of fifty connectors each. 
There are provided four or five fifty point 85 
line finders LF for each group of fify con 
nectors and, of course, since the trunk hunt 
ing switches are individual to their asso. 
ciated line finders, a like number of these 
switches are necessary. The trunk hunting 90 
switches may be of the twenty-five or fifty 
point type dependent, of course, upon the 
traffic conditions. For each group of con 
nectors there is provided one finder distrib 
uter FD. This finder distributer has its 9 
wipers normally associated with an idle link. 
circuit of its associated group and permits 
the trunk hunting operation and line finding 
operation to take place automatically when 
the switching through relay of a connector, 100 
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which has been seized, remains deemergized 
for a predetermined time after the connector 
has come to rest on the contacts of a called 
line. 
In order to describe the invention, it will 

now be assumed that a calling subscriber de 
sires to extend a connection to the substation 
A, whereupon such subscriber, upon remov 
ing his receiver and operating his calling 
device, causes the various switches of a 
switch train to extend a connection to the 
connector H which, it is assumed, is idle, 
causing the energization of line relay 11 
which in turn completes a circuit for the 
slow release relay 12. Upon energizing, re 
lay 12 prepares the connector for operation 
in its vertical movement in the usual way 
and at armature 25 connects ground to the 
release trunk conductor. A holding circuit 
is thus established which maintains all the 
previously operated switches in operated po 
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sition in the usual manner. 
When the next series of impulses is trans 

mitted over the control circuit X the calling 
subscriber the line relay 11 of the connector 
His momentarily deenergized a plurality of 
times and at each deemergization transmits 
an impulse of current to the vertical magnet 
18 over a path which extends from ground 
by way of armature 24 and its resting con 
tact, armature 26 and its working contact, of normal springs 21 and 23, winding of the 
slow acting series relay 13, and the winding 
of the yertical magnet 18 to battery. By the 
operation of the vertical magnet the wipers 
50-52, inclusive, are raised step by step 
until they stand opposite the desired level 
of bank contacts. RE; 13 is energized in 
series with the vertical magnet 18 and being 
slow acting holds up continuously during the 
vertical operation of the switch. By the 
operation of this relay, the vertical magnet 
circuit is preserved intact, notwithstanding 
the shifting of the of normal springs, which 
occurs at the first vertical step of the switch. 
At the end of the vertical movement, relay 
13 deenergizes and transfers the operating 
circuit to the rotary magnet 19. 
The calling subscriber now transmits the 

final series of impulses of the called tele 
phone number, Responsive to these inter 
ruptions the line relay 11 is deenergized a . 
corresponding number of times and now 
sends impulses to the rotary magnet 19 over 
the following circuit: from ground by way 
of armature 24 and its resting contact, arma 
ture 26 and its working contact, of normal 
springs 21, and 22, armature. 27 and its rest 
ing contact, resting contact of armature 32 
and the said armature, armature 39 and its 
resting contact, and the winding of the ro 
tary magnet 19 to battery. By the opera 
tion of the rotary magnet, the wipers 
50-52, inclusive, are rotated step by step and are finally brought to rest in engage 
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ment with the particular set of bank con 
tacts in which the line of substation A is 
terminated, these contacts being indicated 
in the drawings by reference characters 53, 
54 and 55. The slow acting relay 16 is ener 
gized in parallel with the rotary magnet and 
remains continuously energized during the 
rotary movement. In operated position, 
relay 16 connects the test wiper 51 to the 
winding of the test relay 15 by means of 
its armature 33 and at armature 35 closes 
an alternative point in the circuit of the 
rotary magnet, to guard against the possi 
bility of having this circuit opened by the 
operation of the test relay while the test 
wiper 51 is passing over grounded test con 
tacts. 
The final series of impulses has now been 

received, and the connector wipers have been 
placed in connection with the terminals of 
the called line. If the line is busy there 
will be a ground potential on the test con 
tact 54 and the test relay 15 will be ener 
gized. When this relay operates it pre 
pares a locking circuit for itself at its ar 
mature 31, which is completed when the 
slow acting relay 16 falls back an instant 
later, opens the rotary magnet circuit at 
armature 32, and at armature 34 connects 
a lead from the busy'signaling machine to 
the lower side of the line. On perceiving 
the signal, the subscriber will replace his 
receiver, thereby releasing the connector H 
and all previously operated switches. 
Assuming now that the called line is 

idle when connection therewith is attempted, 
under these circumstances there will be no 
ground on the test contact 54, and the test 
relay 15 will not be energized. Then when 
the slow acting relay 16 falls back a circuit 
is completed for the switching relay 17 
which may be traced from the grounded con 
ductor 7, by way of armature 31 and its 
resting contact, the upper winding of the 
switching relay 17, resting contact of arma 
ture 33 and the said armature, test wiper 51. 
test contact 54, contacts 70 of the jack J, 
winding of the cut-off or switching relay 62 
of the line switch C, contacts 71 of jack J, 
to battery. Relays 17 and 62 are energized 
in series over this circuit, and the latter 
relay operates armature 72 to clear the line 
conductors 60 and 61 of their normal bat 
tery and ground connections in the line 
switch C. 
At the connector H, when the switching 

relay 17 pulls up, it establishes a locking 
circuit for itself at armature 38, grounds the 
test wiper 51 at armature 37, opens the ro 
tary magnet circuit at armature 39, and at 
armatures 36 and 40 connects up the two 
line wipers 50 and 52. By the latter op 
eration a signaling circuit is established whereby ringing current from the generator 
GEN is intermittently projected out over 
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the called line to operate the bridged ringer 
at substation. A to notify the called sub 
scriber that he is wanted. The return path for the ringing current includes the upper 
winding of the ring cut off relay. 14, and 
when the called subscriber answers this re 
lay is operated. Upon energizing, relay 14 
establishes a locking circuit for itself at its 
armature 29, breaks the ringing circuit at 
armatures 28 and 30, and at the working 
contacts of these same armatures finally com 
pletes the talking connection. 
Current is now supplied to the transmitter 

at substation A through the windings of 
the double wound back bridge relay 10 
which is accordingly energized. This relay 
is a reversing relay and has the well known 
function of reversing the incoming trunk 
conductors 6 and 8 as regards their connec 
tions with the windings of the relay 11. 
This reversing operation is a standard op 
eration and is for the purpose of operating 
subscribers' paystation or metering appa 
ratus, and in some cases is used for super 
visory purposes. The subscribers may now 
converse as desired. 
When the subscribers are through talking 

they will replace their receivers, causing the 
connector H and all previously operated 
switches to be released in the usual and well 
There is nothing particularly new in the 

operations above described. It is thought, 
however, that the above description will be a 
material aid in making clear the various fea 
tures of the invention. 

It will now be assumed that the subscriber 
at station A has had his service discontinued, 
or that the telephone at station A has been 
taken out. Now in order to trunk calls 
which may be extended to the line switch C 
to a special 'A' or intercepting operator's 
position, it is only necessary that battery po 
tential be removed from the test contact 54 
of the line switch C. This is accomplished 
in a simple manner by merely placing a thin 
i of insulating material between springs 
0 of the jack J. When the connector H 

seizes the line switch. C under these condi 
tions, the test wiper 51 fails to find battery, 
and when the slow relay 16 deenergizes, re 
lay 17 fails to pull up and a circuit is com 
Ele for start relay 100. This circuit may 
be traced from grounded working contact of 
armature 49 and the said armature, arma 
ture 31 and its resting contact, upper winding 
of relay 17, resting contact of armature 
33 and the said armature, armature 37 and 
its resting contact, armature 43 and its rest 
ing contact, resting contact of armature 44 
and the said armature, rotary of normal 
springs 45, conductor 46, resistance 99, and 
the winding of relay 100 to battery. Due 
to the high resistance of relay 100, switch ing relay 17 does not energize, and relay 100, 

junctions 105 and 107, respectivel 

due to the inclusion of resistance 99, only 
receives sufficient current to cause it to oper 
ate its armatures 102 and 103. The opera 
tion of armature 103 causes ground to be re 
moved from conductor 155 terminating in a 
bank contact of the line finder LF, at the 
front contact of this same armature pre 
pares a new circuit for relay 100 independent 
of the resistance 99, and at armature 102 
completes a circuit for slow release relay 
110 of the finder distributer. Relay 110, 
upon operating, at its armature 117 prepares 
locking circuits for relays 111 and 112, and 
at armature 116 connects interrupted ground 
to the windings of relay 111. Interrupter I 
is arranged to apply ground to conductor 

3. 
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130 for a period of one half second and then 
to remove ground from this conductor for a 
like period. As soon as ground is connected 
to conductor 130 relay 111, upon having a 
circuit completed through its upper wind 
ing, operates its armature 118, thereby short 
circuiting the lower winding of this relay. 
Armature 119 is so adjusted that it will not 
operate until the current flow is established 
through both windings of relay 111. As 
soon as ground is removed from conductor 
130 a circuit is completed from the grounded 
working contact of armature 117 and the 
said armature, armature 118 and its work 
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ing contact, and the windings of relay 111 . 
in series to battery. Relay 111 now actu 
ates armature 119 switching the connected 
conductor 130 from connection with the windings of relay 111 to the windings of re 
lay 112. As soon as a one half second interval has elapsed relay 112 operates sufficiently to 

00 

cause its armature 125 to engage its work 
ing contact, and at the termination of an 
other half second interval the short circuit 
is removed from the lower winding of this 
relay permitting it to also operate its arma 
tures 120-124, inclusive. The operation of 
armature 121 completes circuits for relays 
113 and 114. The circuit for relay 113 may 
be traced from grounded working contact of 
armature 121 and the said armature, wind 

105. 
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ing of relay 113, wiper 131 and its associated: 
contact, conductor 145, interrupter springs 
of the motor magne, 156, and the winding of 
said magnet to battery. The circuit for re 
lay 114 may be traced from the grounded 
working contact of armature 121 and the 
said armature, winding of relay 114 con 
ductor 108, wiper 133 and its associated con 
tact, conductor 136, interrupter springs of the motor magnet 139, and the winding of 
said magnet to battery. By the operation of 
armature 124 a circuit is prepared for the 
motor magnet 104 of the finder distributer 
FD independent of interrupter contacts 129, 
and by the operation of armatures 120 and 
123 test wipers 164 and 153 are connected to 
Assuming now that the hunting 
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switch TS has its wipers associated with a 
trunk line which is in use, the contact with 
which wiper 164 is in engagement will have 
round potential thereon and a circuit will 
e completed for motor magnet 156 which 
may betraced as follows: grounded wiper 164, 
conductor 147, armature 143 and its resting 
contact, conductor 157, wiper 132, armature 
120 and its working contact, armature 127 
and its resting contact, junction 105, wiper 
131 and its associated contact, conductor 145, interrupter springs of motor magnet 
156, and the winding of said magnet to bat 
tery. Relay 113 is short circuited by ground 
at junction 105 and cannot operate. Mag 
net 156 operates and interrupts its own cir 
cuit, and upon deenergizing steps the wip 
ers 163-165, inclusive, into engagement 
with the contacts of the next trunk line. If 
this trunk line is in use, the above described 
operation of magnet 156 will be repeated. 
As soon as the wiper 164 comes into engage 
ment with the test contact associated with 
conductor 150 of the trunk line comprising 
conductors 149-151, inclusive, which it is 
assumed is idle, no ground potential will be 
present on conductor 150 and the switching 
relay 113 will no longer be short circuited 
and will therefore operate. Since the re 
sistance of this relay is very high compared 
to that of motor magnet 156, the magnet is 
not operated at this time. Relay 113, upon 
operating, at its armature 127 grounds the 
test conductor 150 of the seized trunk, to 
make the same busy to other trunk selecting 
switches, and at its armature 126 prepares 
104, and relays 115 and 140. 

40 

50 

a point in the operating circuit of magnet 
Assuming now that the wipers 152-154, 

inclusive, of the line finder, are not in en 
gagement with contacts associated with con 
nector trunk conductors 47, 48 and 155. 
Under these conditions ground will be pres 
ent on the contact on which wiper 153 is 
positioned and, therefore, a circuit will be 
completed for motor magnet 139, this cir 
cuit being traceable from the grounded test 
wiper 153, armature 142 and its resting con 
tact, conductor 137, wiper 134, working con 
tact of armature 123 and the said armature, junction 107 
circuits relay 114 and prevents it from op 
erating), wiper 133 and its associated con 
tact, conductor 136, interrupter springs of 

i the motor magnet 139 and the winding of 
said magnet to battery. The magnet 139 
will, therefore, operate and as long as the 
test wiper 153 comes into engagement with 

CO idle connector trunks, will continue to op erate in the same manner as explained in 
connection with the operation of magnet. 
156. As soon as the test wiper 153 comes 
into engagement with the bank contact with 
which the ungrounded conductor 155 is as 
sociated, magnet 139 will cease to operate 

(ground at this point short 
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and relay 114, having the short circuit re 
moved from its winding, will now energize. 
Since both switching relays 113 and 114 are 
now operated multiple circuits are com 
pleted for motor magnet 104 and relays 115 
and 140, respectively. The circuit for mag 
net 104 may be traced from grounded work 
ing contact of armature 126 and the said 
armature, armature. 128 and its working 
contact, through the winding of motor mag 
net 104 to battery, The circuits of relays 
115 and 140 extend by way of armature 128 
and its working contact, working contact of 
armature 124, to junction 175 where the cir 
cuit divides, one branch extending direct to 
the winding of relay 115 and to battery, 
while the other branch extends by way of 
wiper 135, conductor 138, and the windin 
of said relay 140 to battery. The result o 
the operation of magnet 104 and relay 115 
will be described later. Relay 140, upon 
operating, at its armatures 141 and 144 and 
their working contacts extends the talking 
conductors of the calling line by way of 
conductors 146,148, and conductors. 149 and 
151 to the intercepting operator's position 
Y, at armature 143 shifts conductor 147 
from engagement with grounded conductor 
157 into engagement with grounded con 
ductor 138, and at armature 142 disconnects 
wiper 153 from engagement with conductor 
137 and connects this wiper to grounded 
conductor 138. The line relay 11 of the 
connector H is bridged across conductors 6. 
and 8, which are now extended by way of . 
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100 . . 
conductors 47 and 48, conductors 146 and 
148 to conductors 149 and 151 across which 
are bridged the windings of relay 172 at the 
intercepting operator's position. Relay 172 
operates in multiple with line relay 11 and 
at its armature 167 connects interrupted 
generator to the conductor 149 by way of 
armature 173 and its resting contact and 
low capacity condenser 168. Condenser 168 
allows just sufficient current to leak back 
over the calling line to give the calling sub 
scriber the usual ring-back tone to inform 
him that the signaling operation is taking 
place. Relay 172 also, at armature 160, 
completes a circuit for the call signal lamp 
L, which glows to notify the intercepting 
operator that a call is awaiting her atten 

. OS 

O 

5 

tion, and at armature 159 applies ground . 
through a low resistance retard coil to con 
ductor 150 to maintain the trunk busy to 
other trunk selecting switches independent 
of ground supplied by way of wiper 135, 
and to provide a holding circuit for relays 
140 and 100 after the finder distributor has 
stepped ahead. 
At the same time that the circuit for re 

lay 172 was completed, a new circuit was 
completed for start relay 100 at armature 
142 independent of resistance 99 in multiple 
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with the winding of relay 142, permitting 
relay 100 to operate its armatures 101 ES 
181. The operation of armature 101 causes 
ground to be removed from the common start 
conductor, while armature 181 short circuits 
high resistance 99. The latter operation con 
tinues the holding circuit ground on conduc 
tor 150 back to the test wiper of the con 
nector, thus shunting the upper winding of 
relay 17 so that if another connector should 
connect with the same line relay 17 would 
not pull in series with the busy test relay 
of the second connector. w 

It will be recalled that slow release re 
lay 115 and motor magnet 104 were ener 
gized in multiple with switching relay 140. 
The result of the operation of relay 115 
and magnet 104 will now be described. Re 
lay 115 operates and opens the circuit of 
relay 110. Relay 110, upon deenergizing, at 
its armature 117 opens the locking circuits 
of relays 111 and 112. These relays, accord 
ingly, deenergize. The deenergization of re 
lay 111 in no way affects the operation of 

5 finder distributor FD. Relay 112, however, 
upon deenergizing, at its armature 121 
breaks the circuits of switching relays 113 
and 114 and these relays, accordingly, re 
store to normal. The deemergization of re 
lays 413 and 114 causes ground to be re 
moved from the common operating circuit 
of relays 115, 140 and motor magnet 104. 
Magnet 104 and relay 115, accordingly, de 
energize. Relay 140, howeyer, does notide. 

5 
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energize due to the previously described 
holding circuit completed for it by the op 
eration of armature 159 of relay 172. Mag 
net 104, upon deemergizing, shifts its wip 
ers 131-136, inclusive, into engagement with 
the next link circuit. If the next link cir 
cuit happens to be in use at this time its 
associated conductor 138 will have ground potential thereon and an operating circuit 
for magnet 104 will again be completed by 

5 way of wiper 135, interrupter contacts 129, 
and the winding of said magnet 104 to bat. tery. Upon the complete energization of 
magnet 104 the interrupter springs 129 are 
opened, and this magnet, therefore, deener gizes to advance the wipers into engage 
ment with the next link. It will be quite 
evident that this operation will be repeated 
until an idle link circuit is found. Since 
relay 115 is connected to wiper 135, this relay receives ground impulses in multiple 
with magnet 104 and, being slow to release, will remain operated during the operation 
of magnet 104 to maintain the relay 110 
disconnected from the common start con 
ductor until an idle finder link is found. 
Assuming now that no other connector, 

of the group to which connector H belongs, 
has in the meantime been positioned on con 
tacts of a line in trouble, etc., no other start 
relay, such as 100, will be operated, and 

call has 

s 

since, as previously explained, armature 101 
of relay 100 is now operated no ground is 
present on conductor 175 and relay 110, 
therefore, does not again operate. If, how 
ever, it be assumed that a connector. has in 
the meantime been positioned on contacts of 
a line in trouble, etc., its associated relay 
100 will be energized and therefore con 
ductor 175 will have ground potential there 
on and relay 110 will again operate to ini 
tiate the operation of the preselected finder 
link in the same manner as previously de 
scribed. . 
The operations which take place at the 

intercepting operator's position will now be 
described. The intercepting operator, upon 
observing the lighted condition of lamp L 
inserts the plug P. of her cord circuit in 
the jack J, thereby closing a circuit for relay 
174. Relay 174, upon operating, removes 
ground from conductor 150 and completes 
a circuit for relay 158. Relay 158, upon 
operating, at its lower armature opens the 
circuit of lamp L, and locks itself up 
through its upper winding and the work 
ing contact of this same armature, and at 
its armature 173 disconnects interrupted gen 
erator tone from the upper line conductor. 
When the plug was inserted in jack J. sleeve 
relay 170 in the cord O energized in series 
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with relay 140. Relay 170 in operating com 
pleted a circuit for slow relay 171. This 
latter relay in operating prevented the lamp 
L' from being lighted. Since the lamp L' 
fails to glow the operator knows that the 

een extended to a dead number. 
The sleeve of the plug applies ground to 

100 

the sleeve of the jackJ via low resistance. 
relay 170 in substitution of the ground for: 
merly supplied by way of the operated 05 

armature 159 to maintain the trunk Y busy 
to other trunk selecting switches. The operator may now operate key K 
and converse with the calling subscriber, 
giving such subscriber any information she 
may have available regarding the number 
of the desired called subscriber. When the 
conversation is completed the calling sub 

110 

scriber replaces his receiver, resulting in the 
release of the connector Handall previous 
ly operated switches. Since relay 172 is 
connected in multiple with relay 11, relay 
172 also restores and in so doing opens the 
locking circuit of relay 158. During the re 
storing operation of connector H of nor 
mal springs 45 open the holding circuit, and 

115 

20 

as a result these relays restore to normal. 
Since ground is now removed from the con 
ductor 138, the finder link, comprising 
switches LF and TS is again rendered select 
able by the wiper 135 of the finder distribu 
ter FD. The operator upon removing the plug 
from the associated jack causes relays 174 
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and 158 to deenergize. Ground being now 
removed from conductor 150 the trunk is 
again rendered selectable. 

It will now be assumed that the line switch 
C is assigned to the line extending to sub 
station A, and that this line is temporarily 
in trouble. Under these conditions, the at 
tendant at the exchange will insert a plug 
P of the common apparatus T between 
springs 70 of jack J, thereby substituting 
a high frequency current to the upper one 
of the Pig 70 for the battery formerly 
supplied via springs 1 and winding 62 of 
the line switch C. Upon a connection be 
ing attempted with the working line A in 
trouble, the operations previously described 
will again take place, but this time, since 
the high frequency apparatus T is associated 
with the line called, the operations which 
take place, when the operator answers, will 
be slightly different. 
When the operator plugs intojack J, a cir 

cuit is completed for A. C. relay 162. This 
circuit may be traced from high frequency 
apparatus T, plug P, upper one of the 
springs 70, bank contact 54, wiper 51, arma 
ture 37 and its resting contact, armature 
43 and its resting contact, resting contact 
of armature 44 and the said armature, rotary 
of normal contact 45, conductor 46, arma 
ture 181 and its working contact, working 
contact of armature 103 and the said arma 
ture, conductor 155, wiper 153, armature 142 
and its working contact, working contact of 
armature 143 and the said armature, conduc 
tor. 147, wiper 164, conductor 150, sleeve of 
jack J, sleeve side of plug P, condenser 163, 
and the winding of relay 162 to ground. Re 
lay 162 therefore operates at the same time 
as does relay 170, thereby preventing the 
operation of relay 11. Lam 
fore lighted to immediately inform the oper 
ator of the character of the called line there 

45 
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by enabling the operator to convey such in 
formation to the calling subscriber without 
delay. . . . . . . 

After conversation has been completed, 
release is brought about in the same manner 

viously described. 8S Oe 

i concluding, it is thought advisable 
to explain the reason for providing the 
equipment comprising interrupter I and two 
step relays 11 and 112 for delaying the 
operation of the switches LF and TS. It 
will be noted that a connector, such as H, 
upon switching through, transmits a momen 
tary ground impulse to its associated start 
relay 100 over a circuit extending from 
grounded conductor 7, armature 31 and its 
resting contact of armature 33 and the said 
armature, armature 37 and its resting con 
tact, over the previously traced circuit through the associated start relay. The pos 
sibility of a number of connectors, switching 

L' is there 
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through in close sequence, resulting in the 
starting of a finder link is made impossible 
by the use of this delaying mechanism. 

Attention is also called to the fact that 
since the holding circuit used for the trans 
mission of the high frequency currents to 
the operator is nowhere connected direct to 
ground or battery, even before the operator 
plugs in to answer the call, it is possible for 
the operator to test for the presence of these 
signalling currents on the sleeve of the 
jack before plugging in the same as when 
testing a line to see if it is busy. When this 
method of Ei is followed the special 
"Et shown in the cord circuit O is of course not needed and a standard sub 

scribers' operator's cord circuit may be used. 
Having fully described the invention, 

what is considered new and is desired to 
have protected by Letters Patent will be 
pointed out in the appended claims. 
What I claim is: 
1. In a telephone system, a calling line, 

called lines, unassigned called lines, other 
called lines assigned but temporarily out of 
service, means including automatic switches 
for extending a connection to any of said 
called lines, means responsive when a con 
nection is extended to either of the latter 
type of called lines for automatically trunk 
ing the call to an operator's switchboard, 
and means whereby an operator upon an 
swering is immediately informed of the class 
of line called. 

2. In a telephone system, a calling line, 
unassigned called lines, other called lines 
assigned but temporarily out of service, 
means including automatic switches for ex 
tending connections to said called lines, 
means responsive when a connection is ex 
tended to either of the above type of called 
lines for automatically trunking the call to 
an operator's switchboard, a visual signal 
at said switchboard, means operative when 
an operator answers a call for causing the 
operation of said signal if the line called is 
of the latter type, and means operative pre venting the operation of said signal in case 
the called line is of the first type. 

3. In a telephone system, a called line 
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115 temporarily out of service, a connector 
switch adapted to be controlled over a call 
ing line to connect with said called line, an 
operator's switchboard, a link circuit com 
prising a finder switch and a hunting switch, 
and a start, relay associated with said con 
nector operative when said line is called for 
cansing said link circuit to connect the call 
ing line with said switchboard. 

resting contact, upper winding of relay 17, 4. In a telephone system, a connector 
switch, wipers for said switch adapted to be 
positioned on terminals of called lines, a 
switching relay in said connector operative 
when a line is called, means for preventing 
the operation of said relay should the line 

120 

125 

130 

  



O 

5 

20 

25 

18,088 

called be in trouble, and means operative 
should the switching relay fail to operate 
within a predetermined period for causing 
said connection to be extended to an oper 
ator's switchboard. 

5. In a telephone system, a calling line, 
called lines of different classes, an automatic 
switch having access to said lines, subscriber 
controlled means for causing said automatic 
switch to extend connections to said lines as 
desired, an operator's switchboard, means 
for automatically trunking calls extended to 
certain of said called lines to said switch 
board, a visual signal at said switchboard, 
means thereat operated when the operator 
answers the call if the called line is of one 
class for causing the operation of Said sig 
nal, and means operated if the called line is 
of a different class for preventing the oper 
ation of said signal. 6. In a telephone system, an automatic 
switch, subscriber controlled means for con 
trolling the operation of said switch to ex 
tend connections to called lines of different 
classes, an operator's switchboard, means for 
trunking connections extending to called 
lines of certain classes to said operator's 
switchboard, a call signal at said switch 
board operated when a connection is extend 

30 ed thereto, a cord circuit, and means asso 
ciated with said cord operated or not oper 
ated dependent on the particular class of line 
called when the operator answers the call 

- to inform such operator of the particular 
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class of the called line. 
7. In a telephone system, a calling sub 

scriber's line normally having direct access. 
via automatic switches to other subscribers' 
lines, means for temporarily plugging any 
line out of service, an operator's NEE 
having a plurality of trunks terminating 
therein, a trunk hunting switch, a line finder 
switch, a finder distributer switch, circuit 
arrangements for causing said finder distrib 
uter switch to operate responsive to any call. 
ing line extending a connection to a called 
line out of service, and means in said dis 
tributer for controlling said trunk hunting 
switch to find an idle switchboard trunk an 
said line finder switch to find the extended 
calling line and connect it to said idle switch 
board trunk. . 

8. In a telephone system, a calling line, 
a connector switch, a called line terminating 
in a line switch, a plug-ending tone machine 
for plugging out sidine switch, subscriber 
controlled means for causing said connector 
switch to extend said calling line to said 
called line, an operator's switchboard, means 
responsive to the attempted extension of said 
calling line to said called line if the line 
switch has been plugged out, for trunking 
said calling line to said switchboard, a plug 
ending cord circuit including a signal, and 
means in said cord circuit responsive to said 

7 

tone machine for controlling the operation 
of said signal when the operator plugs into 
said trunked line to inform her of the par 
ticular class of the called line. 

9. In a telephone system, an automatic 
switch, subscriber controlled means for con 

70 

trolling the operation of said switch to ex 
tend connections to called lines of different 
classes, a plug ending tone machine for plug 
ging out lines of one class, an operator's 
switchboard, means responsive to the exten 
sion of a calling line to a plugged-out line 
for trunking said calling line to said oper 
ator's switchboard, a call signal at said 
switchboard operated when a connection is 
extended thereto, and a cord circuit for test 
ing for the presence of said tone machine 
and answering said call. . 

10. In a telephone system, a line having a 
test contact, a source of signalling current 
connected to said contact, means including 
an automatic switch for extending a connec 
tion to said line, said switch having a test 
wiper for engaging said test contact, a jack 
ending trunk, means including another auto 
matic switch for extending a branch of said 
connection to said trunk, and a signalling cir 
cuit extending from said test contact 
high all said switches to the sleeve of said 
Jack. 11. In a telephone system, a line having a 
test contact, a source of signalling current 
connected to said contact, means including 
an automatic switch for extending a con 
nection to said line, said switch having a test 
wiper for engaging said test contact, a trunk 
line extending to an operator's switch-board, 
means including another automatic switch 
for extending a branch of said connection to 
said trunk, a non-talking conductor extend 
ing from said test contact through both said 
switches to said switch-board and a signal 
ling circuit including said conductor. 

12. A telephone system as set forth in 
claim 11 in which the said second switch 
includes a relay energized over said conduc 
tor for maintaining the connection. 
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13. In a telephone system, lines to which 
service is denied and lines to which service is 
given, both accessible by way of an autonnatic 
switch, means for operating the switch to 
extend a call to either class of lines, means 
responsive to the calling of a line of the first 
mentioned class for extending the call to an 
operator's switchboard, the lines of the first 
mentioned class consisting of two subclasses 
of lines, and means for automatically indi 
cating to the operator 
class of the called line. 

14. In a telephone system, a line including 
talking conductors and a test conductor, 
means for establishing a connection to the 
line, means for testing the busy or idle con 
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dition of the line, means effective if the line. 
is idle for completing the connection, and 130 
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a test conductor, means for establishing a 
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means effective in the event the line is idle 
and the last named means fails to operate 
and directly controlled by said last named 
means, for extending the call to an operator's 
switchboard. 

15. In a telephone system, ... connector 
switch for extending a connection to a called 
line, a switching relay in the connector oper 
ative to complete a link in the connection if 
the line is idle, means effective under prede 
termined idle conditions of the line for pre 
venting the operation of the relay, and means 
effective in response to the failure of said 
relay to operate for causing the calling con 
nection to be extended to an operator's 
switchboard. 

16. In a telephone system, a line including 

connection to the line, a plurality of trunks 
extending to an operator's switchboard, and 
time delayed means effective if the test con 
ductor is open to seize any idle trunk in said 
group of trunks and extend the call there 
OWe. 

17. In a telephone system, a line including 
a test conductor, means for establishing a 
connection to the line, a plurality of trunks 
SEE to an operator's switchboard, time delayed means for extending the call to any 
idle trunk in said group of trunks, and 
means controlled over the test conductor for 
rendering said last named means ineffective. 

18. In a telephone system, a line including 
a test conductor, means for extending a call 
to the line, a trunk terminating at an oper 
ator's switchboard, means including a finder 
effective when operated to extend the call 
over the trunk, time delayed means for start 
ing the finder to operate, and means con 
trolled over the test conductor for rendering 
the second named means ineffective. 

19. In a telephone system, a trunk extend 
ing to a connector switch, a branch of the 
trunk accessible to a finder switch, a starting 
relay for the finder switch, a test relay and 
a switching relay in the connector, circuit 
connections for the starting relay established 
when the connector has been operated if the 
test relay and the switching relay are not 
operated, and means controlled by the start 
ing relay for starting the finder switch to 
hunt for the branch of the trunk. 

20. In a telephone system, a trunk extend 
ing to a connector switch, a branch of the 
trunk accessible to a finder switch, a starting 
relay for the finder switch, a test relay and 
a switching relay in the connector, circuit 
connections for the starting relay estab 
lished when the connector has been operated 
if the test relay and the switching relay are 
not operated, means controlled by the start 
ing relay for starting the finder switch to 
hunt for the branch of the trunk, and means 
for extending a connection from said branch 
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by way 
headset. 

21. In a telephone system, a trunk, a con 
of the finder switch to an operator's 

nector including a testing relay and a switch 
ing relay, a plurality of lines accessible to 
the connector, means for operating the con 
nector over the trunk to select a desired line, 
a finder switch, a branch of the trunk termi 
nating in the bank of said finder switch, 
means including a starting relay effective if 
the test relay and the switching relay both 
fail to operate for starting the finder to hunt 
for the branch of the trunk, and means for 
extending a connection from the branch by 
way of the finder switch to an operator's 
headset. 

22. In a telephone exchange system, call 
ing lines and various types of called lines, 
automatic switching mechanism for inter 
connecting calling and called lines, an opera 
tor's position with signals thereat, means for 
automatically intercepting the connection 
for the called line and extending it to said 
operator's position, and means after such 
connection is extended to operate said signals 
to indicate the type of the called for line. 

23. In a telephone exchange system, call 
ing lines and classified called lines, means 
for extending connections between said lines, 
an operator's position with signals thereat, 
means for automatically extending said lines 
to said position in lieu of called lines, and 
means to operate said signals to indicate the 
classification of the called lines. . 

24. In a telephone system, calling lines and 
various types of called lines, means for ex 
tending connections between said lines, an 
operators position, means for automatically 
extending a connection to said operator's 
position instead of a called for line, and 
means for notifying the operator of the type 
of the called for line. 

25. In a telephone system, calling lines, 
- classified called lines, automatic switching 
mechanism for extending connections from 
said calling lines to said called lines, an opera 
tor's position, means for automatically inter 
cepting a connection and extending it to said 
operator's position instead of the called for 
line, and means for informing the operator of 
the classification of the called for line. 
In witness whereof, I hereunito subscribe 

my name this 31st day of March, A. D. 1930. 
MICHAEL SCHWARTZ. 
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