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This invention relates to telephone systems 
and particularly to those in which conversa 
tional connections are established by automatic 
Switches. w 
The objects are to simplify and improve the 

releasing operations of established connections; 
to prevent the release of one connection from 
interfering with other connections; and other 
wise to improve such Systems. 
Systems have been devised heretofore in which 

the immediate release of all switches of the Con 
nection takes place when the calling subscriber 
replaces his receiver and in which release of the 
final or connector switch is effected at the end 
of a measured interval following the replacement l 
of the called subscriber's receiver provided the 
calling party is slow in hanging up his receiver. 
Moreover, it is common practice to employ the 
relay of the connector that responds to the called 
subscriber's switchhook not only for the purpose 
of controlling the release circuits but also to ef 
fect a reversal in the direction of current flow in 
the established connection for supervision or for 
message register Operation. 
A feature of the present invention is an in 

provement in these prior systems which consists 
in including a thermostat in a connector Switch 
having an element heated by electric current in 
a circuit established following the replacement 
of the called subscriber's receiver when the call 
ing subscriber's receiver has not been replaced, 
causing the thermostat to close a contact after 
a regulated time interval for releasing the Con 
nector Switch. 
Another and related feature consists in the 

use of a device common to a plurality of Con 
nectors cooperatively associated with the ther 
mostatic releasing unit to prevent interference 
between the operation of connectors used for in 
tercepting calls and the operation and release of 
connectors associated with called subscribers' 
stations. 
Another and related feature consists in a SSO 

ciating a distinctive signal with the calling Sub 
scriber's line to signal the calling subscriber to 
replace the receiver after, the automatic release 
of a connector by the called subscriber. 

Another and related feature consists in Open 
ing the conductors of a connector leading to the 
subscriber line terminals during the release of a 
connector, to prevent the association of a current 
source with these terminals if the calling Sub 
scriber has not replaced his receiver. 
The foregoing and other features of the inven 
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detailed specification, which should be taken in 
conjunction with the accompanying drawings, 
and also in the appended claims. 

Referring to the drawings, Fig. 1 shows ab 
breviated diagrammatic representations of a 
Subscriber's telephone and dial 02, a line 
finder LF, and first and second selectors, S and 
S2, all of the usual type in step-by-step offices 
including a diagrammatic showing of the usual 
release magnets. There is also shown in detail 
a connector switch C. including an auxiliary re 
leasing circuit the function of which is to effect 
the release of connector C. At the right of Fig. 
1 are shown connector terminals associated with 
conductors G6, 7, 08, 9, and f lead 
ing to Fig. 2. To these terminals connector 
brushes 2, 3 and 4 have access. 
In Fig. 2 there are shown two subscribers' sta 

tions 293 and 27, an intercepting operator's cord 
circuit IC, which is adapted to answer intercept 
ed calls and to complete these calls when re 
quired, and also a part of a cross-connecting 
frame 2 4. 
Assume that it is desired to discontinue service 

on the line of station 27, and that it is necessary 
that incoming calls for this station be directed 
to an intercepting operator. For normal service 
the conductors 28, 29 and 283 for line 27 are 
connected at frame 24 to conductors 09, 
and , which lead to the terminals of connector 
C. The line is changed to intercept service by 
cross-connecting conductors 09, O and to 
conductors 2 (2,213 and 282 by means of jumpers 
215, 26 and 28?, respectively, at the same time 
opening jumper connections with conductors 28, 
29 and 283 shown by dotted lines. At the left 
of Fig. 2 is shown another subscriber's station 
203, with dial 24, which is associated with line 
conductors 6, 97 and C8 and the connector 
SWitch terminals of Fig. 1. For descriptive pur 
poses it is assumed that the subscriber's line to 
station 23 is connected for regular, non-inter 
cepted service. Its frame connections and line 
circuit, are of the usual type found in step-by 
step dial offices and are omitted here, the Omis 
sions being indicated by the dotted lines. 
The finder LF and Selectors S. and S2 may be 

of any suitable type, such as the Strowger switch, 
the operation and release of which are well 
known. 
A detailed description of the operation of the 

system will now be given, first in connection with 
a call routed to station 203, for regular non 

tion will be described more fully in the following 3.5 intercepted Service, and secondly for a call to 

  



2 
the intercepting operator who answers with the 
intercepting cord IC. 

Let it be assumed that the Subscriber of line 
Of desires to establish a connection. With the 

station 203 and that the connection has been ex 
tended in the usual manner through line finder 
LF and selectors S and S2 to the tip, ring and 
sleeve terminals of connector C. When this cir 
cuit is seized by the selector S2 a circuit is closed 
through the windings of relay 03 which may be 
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10 
traced from battery through the lower Winding 
of relay fo3, normally closed contacts 3 of relay 

2,284,329 
f f 9 releases, a circuit is closed through rotary 
magnet f24 for rotary stepping and a circuit is 
closed for relay f 25. These circuits may be 
traced from battery through the winding of ro 
tary magnet 24, contact 6 of relay 28 to junc 
tion point 29, and from battery through the 
winding of relay f 25 to said junction point 29, 
thence through the upper contact of relay 30, 
back contact of relay 9, over conductor 23, 
contact 2 of combination 2? to contact 2 of relay 

T. On the first break of dial 02 for dialing 
the units digits of the called number, i. e., for 04, ring terminals and brushes of selectors S, 

S2, and the line finder LF, thence over line con 
ductor 5 and through. Subscriber's telephone 
Of and dial O2, over conductor if 6 and through 

15 

tip terminals and brushes of line finder LF, and 
selectors S and S2, normally closed contacts 2 
of relay 04 and upper winding of relay O3 to 
ground. Relay f (3 operates which operates relay 

through a circuit traceable from battery 
through the winding of relay if 7 to ground on 
the contact of relay 03. Relay 7 in operating 
connects ground on its contact 3 to the sleeve 
terminals and brushes of selectors Sf, S2 and line 
finder LF, thereby holding in the operated position 
the selectors and line finder and guarding con 
nector C from other hunting selector circuits. 
On the first break of the contacts of dial 02 

for the purpose of dialing the tens digits of the 
called number, relay O3 releases and closes a 
circuit from battery through the windings of ver 
tical magnet 20 and relay 9, lead f22, contact 

of the vertical off-normal contact assembly 
2, contact. 2 of relay i? to ground on the con 

tacts of relay O3. Relay f l is slow to release 
and does not release during the momentary open 
periods of the front contact of relay f C3, while 
responding to the pulses of dial 02. - Relay. 9 
and vertical magnet f 20 are operated through 
the circuit hereinbefore traced. As soon as the 
shaft of the connector switch is moved from its 
normal position on its first vertical step, the ver 
tical off-normal springs 2 operate and transfer 
the operating circuit for relay f 9 and vertical 
magnet 20 from conductor 22, to conductor 23, 
thereby placing the windings of relay 9 and 
vertical magnet 20 in series through the make 
contact of relay 9, and contact. 2 of the vertical 
off-normal spring combination 2 . This trans 
fer from conductor 22 to 23 is made Without 
interrupting the circuit, since the three upper 
Springs... of combination f2 are of the make 
before-break type. After the contacts of dial O2 
are closed again after the first break, relay 03 
reoperates. and again closes, the circuit through 
the winding of relay 7, before this relay has 
had time to release, as hereinbefore explained. 
On the next open period of dial G2, relay 03 
again releases and transmits a second ground 
pulse, through the circuit of relay 9 and ver 
tical magnet 20. Relay 9 is slow to release 
and remains locked up over the open periods of 
the back contacts of relay fo3. The second 
ground pulse aforesaid causes the shaft of the 
Switch to take another step upward. This action 
continues until all required pulses for the tens 
digits are transmitted by dial O2 and the con 
nector brushes 2, f3 and f 4 have reached 
the level containing the terminals of the line 
being called. 

After the tens digit has been dialed and dial 
02 is restored to normal, relay 03 remains op 

erated, relay 9 releases, and the winding of 
vertical magnet 20 is deenergized. When relay 
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rotary stepping, relay 03 releases arid connects 
a ground impulse to contact 2 of relay and 
over the rotary stepping circuit just traced. Re 
lay i? 7 remains operated during dial pulses, as 
in the case of vertical stepping. In response to 
said first ground impulse rotary magnet 24 will 
operate and cause the switch brushes ff2, 3 
and f4 to rotate one step in a horizontal direc 
tion. Relay. 25 operates to short-circuit the 
upper contacts of relay f30 to maintain the above 
circuit closed if relay 30 momentarily operates. 
Subsequent dial pulses cause rotary magnet 24 
to step the switch around until the line 203 of 
the called subscriber is reached. 
When dial 02 has restored to normal the cir 

cuit for relay 25 and the rotary magnet 24 is 
opened since relay 03 remains operated. Slow 
relay 25 does not release at once. Before con 
necting ringing current to this line a test is made 
to determine whether the line is busy or idle. If 
busy, ground will be found on the sleeve terminal 
connected to conductor 08, and will cause the Operation of test relay f30 from battery through 
its winding, contact 2 of relay 28, contact 2 of 
slow release relay 25, conductor 44, to ground 
On sleeve Conductor f08 through brush f4. Re 
lay 30 in operating opens the original circuit 
for rotary magnet 24 and when slow-release 
relay 25 finally releases the second circuit estab 
lished for rotary magnet, 24 is opened and a 
holding circuit is established for relay 30. Re 
lay 30 in operating connects the secondary wind 
ing of busy tone transformer 33 through its 
contacts 3, to the ring conductor 34 which indi 
cates to the calling subscriber of that the called 
line is busy. Relay 30 is locked up through a 
circuit traced from battery through the winding 
of relay 30, contact 2 of relay 28, contact 2 of 
relay 25 released, contact 2 of relay f30 to ground 
On sleeve conductor 35. Under this condition 
the calling subscriber will disconnect, causing the 
release of relays 03 and 7, thereby closing a 
circuit from battery through the winding of re 
lease magnet 8, contact 3 of VON combination 
2, contact 3 of relay 28, contact 2 of relay 
and contact of relay fo3 to ground. Release 
magnet f8 is energized and causes the restora 
tion of the connector switch to normal, including 
WON Springs f2. Relay 30, which was locked 
to ground on sleeve conductor 35, releases since 
ground was removed by the opening of contact 3 
of relay fill when this relay released. The re 
moval of ground from conductor 35 causes in the 
Well-known manner the energization of release 
magnets f60, 6 and 62 of the preceding 
SWitches and the consequent release of these 
SWitches. - 

Tet it be assumed now that the line 203 of the 
called subscriber is found idle. Under this con. 
dition battery will be found by sleeve brush 
on the terminal connected to sleeve Conductor 
08 through the winding of cut-off relay 222. 
Under this condition relay 30 will not Operate 
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as hereinbefore described when the line 203 was 
found busy. After relay 25 has released upon 
the completion of rotary stepping, a circuit is 
closed for the operation of relay 28, which may 
be traced from aforesaid battery connection on 
brush 4, through contact 2 of relay 25, lower 
winding of relay 28, contact 2 of relay 30, to 
ground on sleeve conductor. 35. Relay 28 in 
operating locks through its upper winding and 
its contact 4 to ground on contact of relay 7. 
In operating relay 28, also connects tip conduc 
tor 38, through its contact to ground on con 
tacts, of relay 39; opens the circuit of the 
winding of relay 30, by opening its contact 2; 
connects ground from pick-up interrupter 40 
through its contact 5, contact of relay 4, 
contact 3 of relay. 39 to battery through the 
winding of relay 4. Relay 4 operates and 
locks through its contact to ground on contact 
3 of relay T. Relay 28 in operating also opens 
the lead to the rotary magnet 24 through its 
contacts 6; connects ring conductor 42 to ring 
conductor 43 through its contact T, and joins 
sleeve conductor f35 to sleeve conductor 44, 
thereby grounding said conductor 44 for operat 
ing cut-off relay 222, and guarding the terminals 
of the line of subscriber 203 from seizure by an 
other connector. 
When relay 4 operates it closes a circuit for 

ringing the station 203. This circuit is traced 
from source of ringing current 47, which may 
comprise an interrupter connected with an al 
ternating-current generator and with battery on 
different segments, through contact 2 of relay 
f4, lower winding of relay 39, contact 5 of relay 
39, over conductor 43, contact 7 of relay 28, 
conductor 42, through connector brush 3 and 
associated contact, over line of subscriber 203, 
connector brush 2 and associated contact, con 
ductor 38, contact of relay 28, to ground on 
contact of relay 39. The ringer (not shown) 
of station 23 is now actuated, but relay 39 does 
not operate until subscriber 23 answers by re 
moving his receiver from the switchhook, thereby 
removing the ringer from the circuit and con 
necting a low impedance bridge across the line. 
Ringing tone is sent back to the calling sub 
scriber over conductor 34 during the periods 
When ringing current is connected with station 
293. The contacts of relay 39 are adjusted so 
that in operating a locking circuit is closed from 
battery through its upper Winding and contact 2 
to ground on contact of relay 7 before the 
circuit through its lower winding is broken at 
either of its contacts or 5. The operation of 
relay f39 disconnects ringing current from sub 
scriber's station 203. The locking circuit for re 
lay f4 is also opened causing the release of the 
latter relay to disconnect the ringing Source 47. 
In Some instances the called Subscriber such as 
the Subscriber at station 293 may remove his re 
ceiver to make a call after a connector has been 
connected to his line, but before relay 4 has 
been operated by pick-up interrupter 40. To 
guard this condition a circuit is provided to op 
erate relay 39 before ringing current is applied 
to this called station. This circuit may be traced 
from battery through contact 2 of relay 4, 
lower winding of relay 39 and thence over the 
line conductors as traced through station 203 to 
ground on contact of relay 39. Under this 
condition the locking circuit for relay 39 is es 
tablished through its upper Winding in the same 
manner as previously described. 
The conversational circuit between the calling 
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and called subscribers is completed by relay 39 
by closing through the tip conductors on its con 
tact , and the ring conductors on its contact 5. 
Relay 39 in operating also completes the operat 
ing circuit for relay 04, which may be traced 
from battery through the upper winding of relay 
04, over the tip conductors of connector C and 

the line of station 293, through station 203 in 
cluding dial 204, ring conductors of the line and 
of connector C to ground through the lower wind 
ing of relay fo4. Relay 04 in operating reverses 
the direction of current over the line of calling 
station 0, thereby causing the operation of an 
associated line message register (not shown) in 
the Well-known manner. After the aforesaid re 
Versal, battery through the lower winding of relay 
3 is connected by contact 2 of relay fo4 to the 

tip conductor, and ground through the upper 
Winding of relay 03 by contact 3 of relay 04 
to the ring conductor. 
At the end of the conversation, when the call 

ing Subscriber disconnects, relays 03 and T. 
release, removing ground from the upper locking 
Windings of relays 39 and 28, which release. 
The release of relay 28 closes a circuit for op 
erating release magnet 8, which may be traced 
from battery through the winding of magnet 8, 
contact 3 of WON combination f2, contact 3 
of relay 28, contact 2 of relay f 7, and the con 
tact of relay 3 to ground. The operation of 
release magnet 8 restores the connector switch 
to normal in the well-known manner. Also, the 
removal of ground from conductor 35 causes the 
Operation of release magnets 60, 61 and f 62 
and the immediate release of the preceding 
SWitches IF, Sf and S2. 
A description Will now be given of that feature 

of the System whereby the called subscriber by 
hanging up his receiver is enabled to effect a 
release of the connector C when the calling sub 
Scriber fails to disconnect and thus free his line 
for other calls. When the called subscriber at 
station 23 disconnects, relay C4 releases, but 
the calling party by keeping his receiver off the 
Switchhook maintains the operative circuit for 
relay. 03 and therefore relays 7, 39 and 28 
remain Operated. With these relays operated 
and relay 4 released an auxiliary release cir 
cuit is closed from battery through the winding 
of release magnet 8, contact 3 of VON com 
bination 2, heating coil f5f of thermostat 50, 
variable resistance f49, contact 4 of relay 39, 
contact of relay G4 to ground on contact 
of intercepting trunk relay 286. The current 
flowing in the circuit above traced through the 
Winding of release magnet 8 and heating coil 
5 is insufficient to operate the release magnet 
but is sufficient to heat the coil 5 associated 
With the bi-metal element 52 of the thermostat 
59. The time period for heating the element 
5f may be regulated by a movable contact 54 
asSociated with the heating coil 5 or by a mov 
able contact on variable resistance 49. After 
this regulated time period has elapsed, the align 
ment of the bimetal element 52 is altered in 
Such manner as to close contact 53. This 
eliminates the resistance of the heating coil 5 
from the circuit traced through release magnet 

8, which latter magnet now operates to re 
Store the connector to normal. The operation 
of the release magnet opens its contacts and 2 
to prevent battery and ground clicks as the 
brushes 2 and 3 pass over line terminals 
while releasing. This battery and ground is as 
Sociated with brushes if 2 and 3 through the 

  



4. 
windings of relay O4 and contacts of relays 39 
and 28 since at this time neither relay 39 nor 
28 have released. It will be remembered that 

the latter relays are locked to ground on con 
tact f of relay if f l through contact 2 and the 
upper winding of relay 39 to battery and 
through contact 4 and the upper winding of 
relay 28 to battery. When the connector has 
completely restored to normal, the vertical off 
normal contact combination 2f restores to nor 
mal which establishes a tone circuit for an 
nouncing to the calling subscriber that his re 
ceiver should be returned to the switchhook. 
This tone circuit may be traced through the 
Secondary winding of tone coil 33, contact 4 of 
the vertical off-normal combination 2 to con 
ductor f42, contact 1 of relay 28, contact 5 of 
relay 29 and thence over the ring conductor to 
the subscriber station Of. The subscriber, 
hearing this tone simulating a busy connection, 
replaces his receiver upon the Switchhook. This 
action restores relay fo3 to normal Which Opens 
the operating circuit for relay f f which is slow 
to release, and restores to normal after a short 
duration of time. The release of relay 7 opens 
the locking circuit for relays 39 and 28 which 
release, placing the connector in a normally re 
stored condition. The preceding switches. LF, 
S? and S2 are released as previously described. 
It should be noted that the emergency tone cir 
cuit is only established when the switch is in its 
normal position since whenever the switch is 
active or associated with other terminals, con 
tact 4 of the contact combination f2 is opened. 
The thermostat 50 is individual to each con 

nector and consequently a connector which is 
released under the control of this thermostat 
Will not interfere with the normal release cir 
cuit of other connectors in a connector group. 
AS will be remembered, the normal releasing cir 
cuit for connectors of this group does not extend 
to the common ground on contact of relay 
286 but is energized over a circuit extending 
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manner previously described. It is ordinarily 
possible to use one intercepting operator's trunk 
for a plurality of disconnected lines which for 
merly were reached through the connectors of a 
group and therefore the intercepting operator's 
trunk, comprising conductors 22, 23 and 282, 
jack 20 and relay 286, may be connected to all 
of the disconnected line terminals associated 
with the connector group having connector C, 
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through normal contact 3 of relay f 28, normal 
contact 2 of relay f 7 to ground on the normal 
contact of relay f O3. As previously stated, the 
only occasion for the energization of the emer 
gency or auxiliary releasing device is when the 
Calling party does not replace the receiver on 
the switchhook for a time period after the called 
party replaces his receiver which gives the ele 
ment 5 time to be heated and close the asso 
ciated contact 53 for energizing the release 
magnet. - - - 

A group of connectors such as connector C, 
Fig. 1, may have a number of lines which were 
associated with switch terminals, but which, 
through change of address of the subscriber or 
for other reasons, have been disconnected. The 
switch terminals for all lines are carried to cross 
Connecting frames where jumpers are used for 
flexibility in connecting and disconnecting sub 
scribers' lines. Very often a line which is not 
in service is called by persons familiar with the 
line number but unaware that the line is no 
longer in use. Such calls are automatically 
routed to an intercepting operator who gives the 
Calling party information regarding the change. 
Calls of this character are not registered against 
the calling party and consequently there is a 
difference in the operation of a connector asso 
ciated with a trunk to an intercepting operator's 
position such as C and a connector associated 
with a called subscriber such as 203 who in an 
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swering the call operates the connector in the 75 

28 as previously traced. 

Fig. 1, therein and a plurality of other like COn 
nectors. When there is more than One inter 
cepting trunk for a connector group relay 286 
may be made common to these trunks and the 
connectors of the connector group or a plurality 
of relays may be made common to the con 
nector group by the use of a chain circuit 
through the contacts of relays such as 286 to 
a ground on one relay armature. 
The operation of the system has been described 

for a regular, non-intercepted call between Sub 
scribers. The system will now be described in 
its operation for an intercepted call. Assume for 
this purpose that the calling subscriber at station 
Of wishes to be connected to subscriber's line 27, 
whose telephone, as hereinbefore stated, has been 
removed from service by disconnecting conduc 
tors O9 and 0 on frame. 2.f4 from line conduc 
tors. 28, and 29, and by cross-connecting said 
conductors 09 and O by jumpers 25 and 26 
to conductors 22 and 23 leading to jack 20 at 
an intercepting operator's position. Also the line 
relay is disconnected, and the sleeve conductor 

is disconnected from cut-off relay 220 and 
connected by jumper 28 to sleeve conductor 282 
of the intercepting trunk 22-23. Let it be 
further assumed that a connection has been made 
in the usual manner by connector brushes ff2, 

3, 4, with terminals connected to conductors 
99, O. and of line 27 which is now con 

nected to an intercepting trunk. The descrip 
tion of the operation for establishing the connec 
tion with conductors 06, 07 and 98 is sufficient 
to explain the connection with conductors O9, 
fo and fif. When the connector switch engages 

the terminals of line 09, ff0, f, relay 28 op 
erates, in the manner already described, the cur 
rent for Operating the relay being furnished in 
this instance from battery through the left wind 
ing of relay. 286 and thence over conductors 282, 
28 and through the lower winding of relay 

Intercepting trunk 
relay 286 is operated in the circuit traced which 
removes ground from the auxiliary connector re 
lease circuit operated by thermostat 50 for rea 
Sons which will be apparent in the following de Scription. 

Ringing current transmitted over conductors 
22 and 23 through the lower winding of relay 
39 in the manner previously described causes 
the Operation of a line signal (not shown) asso 
ciated with jack 20. The intercepting operator 
in response inserts plug 223 into jack 20 f, there 
by closing a circuit for operating relay 224, over 
a circuit that may be traced from battery on con 
tact of relay 225, through the winding of relay 
224, lower back contacts of relay 226, ring con 
ductors of plug 223, and jack 20?, to a ground (not 
shown) on the ring conductor of trunk 2? 2-23. Relay 224 in operating, operates relay 227 
through a circuit from ground on the contact of 
relay 224 through contact 2 of relay 227, resist 
ance 228 to battery on contact of relay 225. 
Relay 22 in operating, connects a ground to the 
ring conductor through resistance 229, thereby 
Operating relay 39 of the connector circuit 
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through its lower winding to trip the ringing 
current in the manner described hereinbefore in 
connection with the call to station 203. The cir 
cuit for operating relay 39 may be traced from 
ground on contact of relay 226, contact 3 of 
relay 227, resistance 229, contact. 2 of relay 226, 
ring conductors of plug 223 and jack 20, con 
ductor 23, jumper 26, conductor f0, brush 3, 
conductors 42 and 43 and associated operated 
contact 7 of relay 28, contact 5 and Winding of 
relay 39, contact 2 of relay 4 to the source of 
ringing current 47. Relay 227 in operating locks 
to ground on the sleeve of jack 20, through its 
contact 2 and operates relay 239 through an ob 
vious circuit. Relay 230 in operating, operates 
through an obvious circuit relay 225, which dis 
connects ground from its contact and the Wind 
ing of relay 224 from its contact 2. Relay 224 re 
leases. Relay 226 in operating establishes a con 
versational circuit Over the ring Conductors of 
cord circuit IC, connects ground to conductor 23 
through the upper contacts of key 238 and con 
nects a high impedance and high resistance 
bridge across the tip and ring conductors of cord 
circuit IC and the tip and ring conductors of the 
associated connector, said bridge including re 
tardation coil 235, and relays 232 and 236 all in 
series. In multiple with the series connection of 
the windings of relays 232 and 236 is a resistance 
236. The Windings of relay (4 of the connector 
are thus placed in series With the above bridge 
circuit. Relay 232 operates from battery and 
ground in series With the Windings of relay foá. 
over the tip and ring conductors of cord circuit 
IC, through the operated contacts of relay 226, 
thence over tip and ring conductors of the con 
nector C, which are closed through by Operated 
contacts on relays 28 and 39. Because of the 
high resistance in the bridge circuit traced, con 
aector relay 04 does not operate. 
there is no reversal of current over the tip and 
ring conductors extending towards the station of 
calling subscriber 10, thereby avoiding the op 
eration of the line register which, of course, 
should not operate on this call to an intercepting 
operator. Relay 232 in operating, disconnects the 
windings of relay 225 from contacts 3 of relay 233. 
Consequently relay 225 does not operate when 
ground is connected to conductor 23 by the afore 
said operation of relay 226. Polarized relay 236 
does not operate in series with relay 232 for this 
type of -call as the current flow through its wind 
ing is in the direction opposing operation. The 
intercepting operator. now operates the listening 
key 239 and thereby connects the operator's tele 
phone (not shown) over conductors 290 and 29 
to the tip and ring conductors of the cord cir 
cuit IC. The operator converses with the call 
ing Subscriber 0 and if desired the connection 
may be extended over another line (not shown) 
which terminates on jack 202. 

Consideration may now be given to a number of 
requirements in the operating conditions of a 
plurality of connectors simultaneously function 
ing in different manners in the same connector 
group. For example, a number of connectors 
may be connected to Subscriber stations such as 
203 and released therefrom in the normal man 
ner by the disconnection of the calling subscriber 
and the energization of the normal release cir 
cuit as traced. Another connector in this group 
may be held by the calling subscriber after the 
called subscriber has disconnected, and thus the 
called line is made free by the release of relay 
04 and the energization of the auxiliary re 
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lease circuit through the thermostat heating coil 
5 to ground on the intercepting trunk relay 

286 common to the connectors of the group. Also 
at times which are usually infrequent a Connec 
tor of this group is associated With an intercept 
ing operator's position over an intercepting trunk. 
It was noted in the description of a call to an 
intercepting operator that relay 4 in the con 
nector is not operated, which prevents operation 
of the calling line message register. The con 
nector relays when functioning on an intercepted 
call are therefore in the same condition in so far 
as operated and released positions are concerned 
as they are after a call has been made to a Sub 
scriber such as 283 and this subscriber has dis 
connected but the calling subscriber has not dis 
connected. In order to provide the advantages 
of freeing the called subscriber's line when held 
by the calling subscriber, with a minimum amount 
of equipment added to connectors of the Well 
known and standard type, and prevent inter 
ference between functions of the connectors of 
a group, the intercepting trunk, when Seized, has 
been arranged to disconnect the ground from the 
auxiliary release circuits of all connectors in the 
connector group. This prevents the energiza 
tion of the auxiliary release circuit in the con 
nector associated with the intercepting operator's 
position. At such times the auxiliary release cir 
cuit in other connectors of the group is not opera 
tive but is again operative upon the disconnec 
tion of the intercepting trunk circuit. The time 
consumed in answering an intercepted call is of 
short duration, and therefore if one connector is 
connected with an intercepting trunk when the 
auxiliary release circuit is closed in another con 
nector, the time consumed by the intercepted call, 
is negligible When added to the time consumed in 
heating the thernostat element 5 for ener 
gizing the auxiliary releasing circuit in another 
connector circuit after relay 286 has released. 
What is claimed is: 
1. In an automatic Switching telephone sys 

tem, Subscribers' lines, a connector Switch for 
completing connections between calling and 
called Subscribers' lines under the control of the 
calling subscriber, a device for releasing said con 
nector SWitch, a, thermostat individual to said 
connector having a heating coil and a contact 
operable in a regulated time period, a releasing 
circuit for energizing said device to release said 
connector established by the closing of said ther 
mostat contact, and means only under the joint 
control of the calling subscriber and the called 
Subscriber for heating said coil to close said ther 
mostat contact. 

2. In an automatic Switching telephone sys 
tem, Subscribers' lines, a connector switch for 
completing connections between calling and called 
subscribers' lines under the control of the calling 
Subscriber, a relay operated and released under 
the control of the calling subscriber, a relay op 
erated and released under the control of the 
called Subscriber, a device for releasing said 

connector having a heating coil and a contact. 
Operable in a regulated time period by electrical 
current, a releasing circuit for energizing said 
device to release said connector established by the 
closing of said thermostat contact, and means 
effective On Said first relay operated and said 
Second relay released for heating said coil to 
close said thermostat contact. 

3. In an automatic Switching telephone sys 
tem, Subscribers' stations, a connector switch for 
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completing connections between calling and 
called subscribers' stations under the control of 
the calling subscriber, a relay operated and re 
leased under the control of the calling subscriber, 
a Second relay operated and released under the 
control of the called subscriber, a connector 
switch releasing device, a releasing circuit for 
energizing said device, means under the control 
of said first relay released for establishing said 
releasing circuit, an auxiliary releasing circuit 
for énergizing said device including a thermostat 
having a heating coil and a contact operable in 
a regulated time period, means under the control 
of said first relay operated and said second relay 
released for establishing said auxiliary release 
circuit for heating said element to cause the 
closure of said contact for operating said release 
device, and means responsive to establishing 
either of Said releasing circuits for disconnecting 
said connector switch from the called subscriber's : 
station. s 

4. In an automatic Switching telephone sys 
tem, subscribers' stations, a connector switch for 
completing connections between calling and called 
Subscribers' Stations under the control of the call 
ing subscriber, talking conductors established by 
the Operation of said connector switch, a relay 
Operated and released under the control of the 
calling Subscriber, a second relay operated and 
released under the control of the called sub- 3 
scriber, a connector switch releasing magnet, a 
thermostat having a heating coil and a contact 
Operated in a regulated time period, a releasing 
circuit for energizing said magnet established 
by the closing of said thermostat contact, means 
under the control of said first relay operated and 
Said Second relay released for establishing said 
releasing circuit, means responsive to the estab 
lishing of said releasing circuit for disconnect 
ing said connector switch from the called sub 
scriber's station, and means-operated by said re 
lease magnet for opening the connector talking 
conductors before said switch and conductors are 
disconnected from the called station. 

5. In an automatic switching telephone sys 
tem, subscribers' lines, a connector switch for 
completing connections betwen calling and called 
subscribers' lines under the control of the calling 
Subscriber, a relay operated and released under 
the control of the calling subscriber, a relay op 
erated and released under the control of the 
called subscriber, a releasing device for said con 
nector SWitch, a thermostat having a heating 
coil and a contact operable in a regulated time 
period by electrical current, a releasing circuit 

5 

0 

3. 5 

40 

5 5 
for energizing said device established by the clos 
ing of Said thermostat contact, means effective 
on said first relay operated and said second re 
lay released for heating said coil to close said 
thermostat contact, and means responsive to the 
release of Said connector switch for connecting a 
distinctive signal to said calling subscriber's line. 

6. In an automatic switching telephone sys 
tem, subscribers' lines, intercepting trunks, a plu 
rality of connector Switches for completing con 
nections between calling and called subscribers’. 
lines and between calling subscribers' lines and 
intercepting trunks, each connector including a 
thermostat having a heating coil and a contact 
Operable by electrical current in a regulated time 
period, a relay operated and released under the 
control of the calling Subscriber, a second relay 
operated and released under the control of the 
called Subscriber, a Switch, releasing device, a 

(60 

65. 

70 

releasing circuit for energizing said device es- 75 

tablished by the closing of said thermostat con 
tact, means effective on said first relay operated 
and said second relay released for establishing 
said releasing circuit to close said contact, means 
responsive to the operation of said magnet for 
disconnecting said connector switch from a 
called subscriber's line, and means in said in 
tercepting trunk circuit operable when seized by 
one of said connectors for cooperating with said 
plurality of connector switches for disabling said 
releasing circuit. . . . . . . . . 

7. In an automatic switching telephone sys 
tem, a plurality of connector switches, subscrib 
ers' lines incoming to said connector switches, 
subscribers' lines outgoing from said connector 
switch terminal banks, intercepting trunks asso 
ciated with certain terminals of said terminal 
banks common to said plurality of connector 
switches, a thermostat having a heating coil and 
a contact operated in a regulated time period 
individual to each connector switch, a releasing 
device for said connector switch, a relay oper 
ated and released under the control of the calling. 
subscriber, a second relay operated and released 
under the control of the called subscriber, a re 
leasing circuit for energizing said device estab 
lished by the closing of said thermostat contact, 
means effective on said first relay operated and 
said second relay released for heating said coil 
to close said thermostat contact, means respon 
sive to the operation of said device for discon 
necting one of said connector switches from a 
called subscriber's line, and a relay in said com 
mon intercepting trunk circuit operable in re 
sponse to the seizure of said trunk by a connector. 
for cooperating with said plurality of connector. 
switches to disable said releasing circuit. - - - - 

8. In an automatic switching telephone sys 
tem, Subscribers' lines, a connector switch for 
completing connections between calling and 
called subscriber lines under the control of the 
calling subscriber, a device having an electrically. 
operable magnet for releasing said switch, a 
thermostat having a bimetal element, a heat 
ing coil and a contact operable in a regulated 
time period, a releasing circuit extending in se 
ries through said heating coil and said release 
magnet for heating-said coil to alter the align 
ment of said bimetal element which closes said: 
contact to shunt the heating coil and cause an 
increase of current through said magnet for en 
ergizing said magnet, and means under the joint 
control of the calling subscriber and the called 
subscriber for establishing said releasing circuit. 
to operate said device and release said connector 
switch. . . . . . . 
... 9. In an automatic switching, telephone sys 
tem, subscribers' lines, a connector switch for 
completing connections between calling and 
called subscribers' lines under the control of the 
calling Subscriber, a relay operated and released 
under the control of the calling subscriber, a 
relay operated and released under the control 
of the called subscriber, a magnet for releasing 
said connector switch, an electrically operable. 
device having a winding and a contact indi 
vidual to said connector switch, an electrical: 
circuit extending through said device winding. 
and said magnet for energizing said device to 
close its contact for shunting said winding to 
operate said magnet for releasing said connector. 
switch and means effective on said first relay op 
erated and said second relay released for estab 
lishing said circuit. . . . . . . . . . . . . . . . . 

10. In an automatic switching telephone sys 
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tem, subscribers' lines, a connector switch for 
completing connections between calling and 
called Subscribers' lines under the control of the 
calling Subscriber, a relay operated and released 
under the control of the calling Subscriber, a 
relay operated and released under the control of 
the called SubScriber, a device for releasing said 
connector SWitch, a thermostat having a heating 
coil and a contact operable by electrical current, 

a releasing circuit for energizing said device es 
tablished by the closing of said thermostat con 
tact to release said connector SWitch and means 
effective on said first relay operated and Said 
second relay released for heating Said coil to 
close said thermostat contact for establishing 
said releasing circuit. - 

ARNOLD LEST. 
  


