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The present invention relates to telephone sys 
tems and more particularly to such systems of 
the automatic. Step-by-step type having embodied 
therein apparatus automatically operable to per 

f5 mit the tracing. of incoming calls to any desired 
predetermined. Subscriber's telephone. 
Systems of the type mentioned conventionally 

comprise Switch trains including step-by-step se 
lector and connector Switches for setting up and 

10 releasing connections between any pair of tele 
phones in the System. In Such systems, as well 
as in other Systems of similar character, the need 
has long been recognized for means operable to 
assist an attendant in the tracing of incoming 

li5 calls to particular telephones. This need arises 
in connection. With repeated annoyance calls to 
certain telephones, in police work, and in render 
ing other. Services ordinarily required of a public 
exchange system. Various expedients have been 
resorted to in the past- for providing this form 
of service. These expedients, however, leave 
Something to be desired with respect to the Sina 
plicity of the apparatus involved and also with 
respect to the faithfulness of the operation 
thereof. 2 5 

fore, to provide an improved and exceedingly 
Simple circuit arrangement, applicable to prac- - 
tically any of the Various modifications of the 
step-by-step automatic telephone system, for as 
sisting an attendant in tracing calls to any de 
Sired telephone embodied in the System. 
More particularly, it is an object of the inven 

tion to provide an arrangement of the above 
character which utilizes to the fullest extent the 
Switching equipment normally provided for ren 
dering ordinary telephone service. 
The invention as described in detail herein 

after is illustrated as being embodied in an auto 

step-by-step type, wherein line, selector and con 
nector Switches, operable in the order named, are 
provided for establishing a connection between 
a first or calling line to a Second or called line. 
Such a connection may be regarded as comprising 
a talking-loop between the two telephones, the 
loop being completed when the call is answered 
at the second or called telephone. In general, the 
objects as set forth above are realized in accord 
ance with the present invention by providing 
means automatically operable as Soon as the line 
associated With the telephone to be observed is 
seized by a connector switch, and maintained op 
erated SO-long as the talking loop is not inter 

iš rupted. at the called telephone, for causing: the 

It is an object of the present invention, there 

matic System employing a switch train of the 
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operation of an alarm device provided at the 
central exchange and for preventing the estab 
lished connection from being released in response 
to any possible operation which the calling party 
may performat the calling telephone, and more 
particularly in response to the interruption of 
the talking loop at the calling telephone. More 
specifically, this means comprises a plurality of 
interrelated relays associated with the line lead 
ing to the telephone to be observed, which reiays 
operate when a connection is completed to this 
line to prevent, the selector switch, preceding the . 
operated connector. Switch, from being released 
When the calling party interrupts the talking loop 
at his telephone by hanging up his receiver. By 
holding this. Selector. SWitch operated after the 
calling party hangs up, it is possible for the called 
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party to inform an attendant at the central ex 
change that a call is to-be-traced, whereupon this. 
attendant may, by observing the condition of the 
aforementioned. Selector'. Switch and the line 
Switch which has caused the operation. thereof, 
determine the line on which the call was initiated. - 
Additional means, comprising certain of the re 
lays of the connector switch in use, are provided 
which are operable in case a talking loop is not 
completed at the observed telephone to cause the 
restoration . Of... the above-mentioned means so 
that the connection may be released in the con 
ventional manner when the: calling party hangs. 
lup. . As pointed out in detail hereinafter, the", 
aforementioned relays. are under the control of 
the answering party at the observed telephone. 
and function to hold a predetermined potential, 
namely, ground potential, on the control con 
ductor of the operated selector switch after the 
party at the calling telephone hangs up, whereby 
the portions of the switch train preceding the op 
erated connector switch is held operated. The 
elements of the above-mentioned means are ar 
ranged in an exceptionally simple manner, such 
that the control means normally provided in the 
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various switches are utilized to the fullest extent 
in faithfully providing this form of service. 
The novel features believed to be character 

istic of the invention are set forth with particu 
larity in the appended claims. The invention, 
both as to its organization and method of oper 
ation, together with further objects and advan 
tages thereof, will best i be: understood by refer 
ence to the specification taken in connection with . 
te: accompanying drawing, in Which the single 
figure thereof illustrates in partially schematic 
form a telephone system of the type mentioned, 
having embodied therein means constructed and 
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2 
arranged in accordance with the present inven 
tion for a Ssisting an attendant to trace calls to 
any desired telephone or telephones included in 
a System. 

Referring now to the drawing, there is illus 
trated, for the purpose of describing the inven 
tion, an automatic telephone system of conven 
tional form having embodied therein impulse re 
Sponsive step-by-step SWitches for setting up and 
releasing connections between any pair of tele 
phone lines. In general, the system comprises a 
plurality of telephones or subscribers' substations, 
three of which are shown at A, B and C, adapted 
to be interconnected by means including their 
respective associated subscribers' lines O., f f 
and 2 and switch trains including the afore 
mentioned step-by-step switches. These switch 
trains, When established, may individually com 
prise the USUIal line SWitch aSSociated With each 
Subscriber's line, a selector switch accessible to 
the line Switch corresponding to the calling sub 
Scriber's line, and a connector SWitch accessible 
to the operated selector switch and having bank 
contactS in which the called Subscriber's line 
terminates. Thus, in the System shown, the lines 
0, and 2 terminate at line switches 3, 4 
and 5, respectively, which switches have access 
to a group of Selector Switches, one of which is 
shown at 6. The latter Switches, in turn, have 
acceSS to groups of connector Switches, each con 
nector SWitch of each group having its bank con 
tacts multipled to the bank contacts of the 
other SWitches in the same group and connected 
to serve a corresponding group of Subscribers' 
lines included in the System. Thus, the selector 
SWitch 6 has access to connector Switches, one 
of which is shown at , in the bank contacts of 
Which the Subscriber's line: 2 terminates. It is 
Well known that by this arrangement, any Sub 
Scriber may, by proper manipulation of the im 
pulsing deVice at his Substation, establish a con 
nection between his line and any other subscrib 
er's line in the System. 
Each of the line SWitches included in the SyS 

tem such, for example, as the line Switches 3 
to S, inclusive, may be of any desired commercial 
construction, although preferably is of the well 
known rotary type having three levels of bank 
contacts, Wipers corresponding to the three levels, 
a ratchet and pawl mechanism for driving the 
Wipers, an operating magnet for actuating the 
ratchet and pawl mechanism, and control means 
whereby the Operating magnet is energized when 
a call is initiated on the line aSSociated with the 
corresponding line SWitch and is de-energized 
When the Wipers are rotated into engagement with 
a set of contacts corresponding to the first idle 
selector Switch available. Similarly, each of the 
Selector Switches included in the System may be 
of any desired form, although preferably is of 
the Well-known Strowger type comprising bank 
contacts arranged in levels, each level corre 
Sponding to a particular group of connector 
Switches, wipers for engaging the bank contacts, 
ratchet and pawl mechanisms for imparting 
translatory and rotary movements to the wipers, 
Vertical and rotary magnets for driving the re 
Spective ratchet and paWl mechanisms and con 
trol means whereby, when a Selector SWitch is 
first seized, it is automatically conditioned to be 
responsive to the first digit dialed at the calling 
Substation, the dialing of the first digit cause 
the vertical magnet to step the Wipers upward 
Opposite the level of bank contacts corresponding 
to the number of impulses in the digit dialed, 
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and the WiperS are automatically rotated by the 
rotary magnet and associated ratchet and pawl 
mechanism into engagement With the Set of con 
tacts corresponding to the first idle connector in 
the group of connectors to which the called Sub 
Scriber's line extends. 
The various connector Switches, like the se 

lector Switches, are preferably of the Strowger 
type and may be identical with that illustrated 
at . In brief, the Switch comprises two banks 
of contacts arranged in levels, the individual con 
tact Sets connected to the Various subscribers' 
lines being multipled to the corresponding con 
tact sets of other similar connector Switches in 
cluded in the same group. Thus, the Switch 
Comprises a contact 45 in the control contact bank 
Which contact is connected to the control or C 
conductor 9 leading to the line Switch 5 asso 
ciated With the Subscriber's line 2. The corre 
Sponding line contacts 43 and A4 for the line 
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conductors 2 and 2 of the line 2 are included 
in the line contact bank. The connector switch 

also includes wipers 40, 4, and 42 for en 
gaging the Various contact Sets in the tWo con 
tact banks, Such for example, as the contacts 
43, 44, and 45, a ratchet and pawl mechanism, 
not shown, for translating these Wiper's vertically 
Opposite any desired contact level, a vertical mag 
net 25 for actuating this ratchet and pawl mech 
anism, a Second ratchet and pawl mechanism, not 
shown, for thereafter actuating the enumerated 
Wipers into engagement with the particular con 
tact Set Corresponding to the called Subscriber's 
line, a rotary magnet 26 for driving this second 
ratchet and paWl mechanism, a release magnet 
f69 for tripping the ratchet and pawl mechanisms 
to permit the wipers 4-42, inclusive, to return 
to normal, and control means comprising a plu 
rality of interrelated relays 00, 0, 20, 30, 40, 
50, 60, and 70, their control and controlled 

circuits and off-normal springs 47' and f48, 
for controlling the Operation of the vertical and 
rotary magnets and for performing the various 
other functions normally required in this type 
of Switch. More specifically, the last-mentioned 
means comprise the relays 00 and 0, opera 
tive in the Order named to condition the vertical 
magnet 25 for operation; the relay 20 and off 
normal springs 47' for preventing the impulses 
of the third digit, dialed at the calling substa 
tion, from being transmitted to the vertical 
magnet 25; the line relay OO for interrupting 
the circuit of the Vertical magnet 25 in accord 
ance with the impulses of the second digit; the 
relays 0 and 20 for conditioning, at the end 
of the Second digit, the rotary magnet 26 to e 
be responsive to the impulses comprising the 
third digit dialed at the calling substation; the 
relay OO for interrupting the circuit of the ro 
tary magnet 26 in accordance with the in 
pulses of the third digit; the relay 40 for par 
tially completing the connection to the called 
line, for applying ringing current thereto and 
for applying, in case the called line is found 
idle, ring back-current to the incompleted talking 
loop extending back to the calling subscriber's 
Substation; the relay 50 for applying busy tone 
to this loop in case the called line is found busy 
and for preventing the calling line from being 
connected to the called line when this condition 
prevails; the relay 60 for completing the con 
nection between the calling and called lines, for 
interrupting the application of ringing current 
to the called Subscriber's line and the application 
of ring back current to the calling Subscriber's 
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line; and the relay 70 for reversing battery back the calling party. to indicate the busy condition 
over the loop extending to the calling subscriber's 
line. When the called party answers. 
AS pointed out in detail hereinafter, the re 

lay ff0, when operated to one of its two positions, 
includes closed contacts associated with its arma 
ture for applying a predetermined poten 
tial, namely ground potential, to the control con 
ductor 22. eXtending to the selector switch || 6 
thereby to hold the latter switch operated when 
a connection is once established by way of the 
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Switches 6 and 7 between two subscribers' lines. 
This relay is also operable to the other of its 
tWO positions, to remove, at the contacts noted, 
ground potential from the Same control con 
ductor, thereby to release, under certain condi 
tions, the Selector. Switch .. 6... when the talking. 
loop is interrupted at the calling party's tele 
phone. 

Neglecting for the present the details of the 
Connector SWitch 7 and the means associated 
therewith for assisting an attendant to trace calls 
to a predetermined subscribers' telephone or tele 
phones, the system as described above is entirely 
Conventional in form and its operation is Well 
understood in the art. In brief, when a sub 
scriber such, for example, as the subscriber at 
the telephone A initiates a call over the line O 
to a second Subscriber's telephone such, for ex 
ample, as the telephone C by lifting his receiver 
from its hook, the line switch 3 associated 
with the calling subscriber's line operates to se 
lect an idle selector SWitch and to condition the 
Same to be responsive to impulses transmitted 
from the impulsing device at the telephone A. 
As noted above, each of the selector switches has 
access to one or more connector switches in which 
the subscribers' lines of the system terminate. 
Thus, if the selector switch 6, for example, is 
seized by the line switch 3, it operates in re 
Sponse to the dialing of the first digit at the Sub 
Station A to translate its wipers vertically to a 
contact level corresponding to the group of con 
nector Switches at which the called line 2 ter 
minates, following which it automatically rotates 
its Wipers into engagement With a set of contacts 
Corresponding to the first idle connector SWitch 
in this group such, for example, as the connector 
switch . Thereafter, and in response to the 
dialing of the second digit, the connector switch, 
through the operation of its vertical magnet and 
the associated pawl and ratchet mechanism, 
translates its wipers vertically to positions oppo 
site the respective levels of bank contacts in which 
the conductors 9 to 24, inclusive, of the called 
Subscriber's line, terminate. With the Switch 
train in this condition and When the final or 
third digit is dialed, the rotary magnet of the 
connector SWitch, in Cooperation with its asso 
ciated ratchet and pawl mechanism, operates 
to drive the wipers 40 to 42, inclusive, into en 
gagement with the contacts 43 to 45, inclusive, 
Corresponding to the called line 2. 
The System conventionally includes means 

whereby ringing current and ring back tone are 
automatically transmitted respectively, to the 
Substations of the called and calling parties in 
case the called line is idle and upon the con 
nector Wiper coming into engagement with the 
bank contacts at which the called subscriber's 
line terminates. Also, in accordance With con 
ventional practice, means are provided whereby, 
in the event the called line is found busy, the call 
ing line is not connected thereto, and busy tone 
is transmitted back over the established. loop to 

of the called line. 
In the event the called line is found idle and 

the called party answers, battery is reversed back 
Over the loop when the called party lifts his re 
ceiver from its hook to connect a bridge across 
the conductors of the called line. With the sys 
tem in this condition, a talking connection is 
established between the calling and called par 
ties which obtains until the conversation is ter 
minated and one of the parties hangs up. 
The arrangement is such that, when the call 

ing party is the first to interrupt the talking loop 
by hanging up, the Switch train leading to the 
connector. Switch 7 and including the selector 
SWitch'. 6 and the line. Switch 3 is normally re 
leased. The connector switch is, however, held 
in its operated position until the called party 
hangs up to remove the bridge from across the 
conductors. of his line. In the event the called 
party is the first to interrupt the talking loop, the 
entire SWitch train is maintained operated until 
the calling party hangs up. 
More particularly, the operation of the con 

nector switch f, in the above described sequence 
of Operations, is initiated. When the Selector 
SWitch 6 seizes this connector in response to the 
dialing of-the first digit at the calling substation 
by causing a bridge to be connected across the 
line conductors 30 and 3, thereby to complete a 
circuit for energizing the relay 90. This circuit 
extends from ground at the lower winding of the 
relay noted, through this winding, by way of the 
armature 4 and its associated contact 4 of 
the relay 70, the conductor. 29, the line con 
ductor 3, through the bridge across the con 
ductors 33 and 3, over the conductors 30 and 
28, and through the armature 13. and its asso 
ciated-contact. T3' and the upper winding of the 
relay 400- to battery. When energized over the 
above-traced circuit, the relay 90 operates to 
complete, at its armature f O and associated con 
tact. 03, a circuit for energizing the slow-to 
release hold relay f ( ). The last-mentioned relay 
in turn operates to connect, at its armature. , 
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ground to the control or C conductor 22, to pre 
pare, at its ... armature 2, holding circuits for 
the relays 49. and 60 and to prepare, at its 
armature 3 and associated contact 4, a circuit 
for i energizing the series connected vertical mag 
net 25 and relay 20. With the hold relay to 
in its operated position, the ground applied to 
the control conductor. 22 at the armature f 
holds the Switch train including the selector 
SWitch 6 and preceding the connector switch 
in its Operated condition. With the control 
Ileans . Of the Connector SWitch in this con 
dition, the vertical magnet 25 is conditioned to 
be responsive to impulses transmitted from the 
impulsing device at the calling subscriber's tele 
phone A. 
At the beginning of the first impulse of the 

Second digit, the bridge across the line conduc 
tors 39 and 3 is interrupted, thereby to open the 
previously traced operating circuit for the line 
relay 0, permitting this relay to restore and 
complete, at its armature of, the previously 
prepared circuit for energizing the relay 20 and 
the vertical magnet 25 in series. The last 
mentioned circuit extends from ground at the 
armature fl. and its associated contact 02, 
through the operated armature f 3 and asso 
ciated contact 4, the contacts 26 and 27 of 
the off-normal springs 47, the winding of the 
relay 20; and through the winding of the ver 
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4. 
tical magnet 25 to battery. When the slow-to 
release relay 20 operates, it prepares, at its 
armature 2 and associated contact 22, an 
obvious multiple energizing circuit for itself and 
the vertical magnet 25. At the beginning of the 
first impulse when the line, relay 0) falls back 
to complete the Operating circuit of the Wertical 
magnet 25, the ratchet and pawl mechanism 
aSSOciated With the Wertical magnet causes the 
WiperS 48, A and 42 to be translated one step 
Vertically. This first step of the Switch also 
causes the Off-normal contacts f4 and 48 to be 
operated So that the contacts 26 and 27 are 
opened, the contacts 24 and 28 are closed and 
the contacts 29 and 49 are closed. Closure of 
the last-mentioned contacts prepares an obvious 
circuit for energizing the release magnet 69, and 
CIOSure of the Off-normal contacts 24 and 28 
Completes the previously prepared multiple cir 
cuit for energizing the relay 20 and the vertical 
Inagnet 25. The completion of the last-men 
tioned multiple circuit permits the vertical mag 
net alternately to be energized and de-energized 
in acCordance With the operation and restoration 
of the line relay it corresponding to succeeding 
impulses of the digit being dialed. Thus, the 
WiperS to 42, inclusive, are stepped vertically 
into a position opposite the level in which the 
called line terminates and corresponding to the 
inpuses of the dialed digit. 
At the end of the second digit, the circuit for 

energizing the line relay is closed. So that the 
previously traced circuit for the relay 20 and 
the vertical magnet 25 is interrupted at the ar 
nature . 
after an interval, opening, at its armature 2 
and associated contact 22, the previously men 
tioned multiple circuit for itself and preparing, 
at the same armature and its aSSociated contact 
E23, a circuit extending by Way of the conductor 
37, the armature 54 and the armature 45 for 
energizing the rotary magnet 26 and the slow-to 
release relay 30 in parallel. At the beginning of 
the first impulse of the Second digit, the line relay 
48 again restores, to complete, at its armature 
fi, the prepared circuit for energizing the rotary 
magnet 26 and the relay 30. In response to 
such energization, the relay 30 operates to in 
terrupt, at its armature 3 and associated con 
tact 32, a point in the circuit for energizing the 
lower winding of the relay A6 and to connect at 
this Sane armature the directing or control Wiper 
&2 to the upper terminal of the winding of the 
relay 58 over a path extending by Way of the 
armatures 3 and 33, the armature 42 and the 
conductor 35. At its armature 35, the relay 30 
closes a shunt around the armature 54 of the 
relay 50. During Succeeding impulses of the Sec 
ond digit, the circuit for the relay 30 and the 
rotary magnet 26 is alternately interrupted and 
completed at the armature í 0 | of the line relay 
O), in accordance with the impulses of this digit, 

whereby the rotary magnet causes its associated 
ratchet and pawl mechanism to step the Wipers 
40 to 42, inclusive, into engagement With the bank 
contacts 43 to 45, inclusive, to which the line 
conductors of the called line 2 are connected. 
During these impulses, the relay 30, due to its 
Slow-to-release characteristic, remainS Operated 
and, at its armature 35, maintains a shunt 
around the armature 54 of the relay. 5) So that 
the circuit to the rotary magnet is not opened 
at the last-mentioned armature when the control 
Wiper 42 passes over contacts corresponding to 
busy lines to cause energization of the relay 50. 

Accordingly, the relay 20 restores . 
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In the course of this stepping operation and each 
time the directing Wiper 42 engages a contact 
corresponding to a busy line, the relay 50 oper 
ates, but without effect at this time. At the con 
clusion of the Series of impulses comprising the 
third digit, the relay C remains in its operated 
position. So that the circuit for energizing the re 
lay 30 and the rotary magnet 26 is interrupted. 
AS a consequence, and providing the called line 2 
is idle, the relay 30 falls back after an interval 
to again prepare, at its armature 3 and asso 
ciated contact 32, a circuit for energizing the 
lower Winding of the relay. Í 40. 

If the called line is idle, and when the relay 
3 restores, a circuit is completed for partially 
energizing the relay 40, this circuit extending 
from battery at the cut-off relay in the line 
SWitch aSSociated With the called line f2, over the 
control conductor 9, through the contact 45, 
the Wiper 42, the armature 3 and associated 
contact 32, over the conductor 38, through the 
lower Winding of the relay 40, over the conductor 
39, through the contact 52 and associated ar 
mature 5 of the relay 50, and over the release 
trunk or control conductor 22 to ground at the 
armature f. The relay 4 partially operates 
in response to Such partial energization, to com 
plete, at its armature 44, its previously prepared 
locking circuit extending by Way of the conduc 
tor 25 to ground at the armature f2, thereby 
to cause the full operation thereof. When this 
occurs, the connection to the called line is par 
tially completed at the armatures 4 and 46, 
direct ground is connected to the control con 
ductor 9 at the armature i 47, ground is con 
nected to the ringing interrupter start conductor 
23 at the armature 43, the circuit for energizing 
the relay 50 is interrupted at the armature 42, 
and the circuit for energizing the rotary magnet 
A 26 is interrupted at the arnature 45. 
When the ringing interrupter is started, ring 

ing current is transmitted to the bell at the called 
substation over a circuit extending from the ring 
ing generator by way of the conductor 46, the 
armatures 68 and 46, the wiper 40 and associ 
ated contact 43, the line conductor 2, the bridged 
bell and condenser at the called party's Substa 
tion, the conductor 20, the contact 44 and asso 
ciated wiper 4, the armatures 4 and 6, the 
conductor 34, and through the lower Winding of 
the relay 60 and battery to ground. Due to the 
alternating nature of this ringing Current, a volt 
age of the same frequency is induced in the upper 
winding of the relay 60. This voltage is im 
pressed across the terminals of the receiver at 
the calling Substation over a path which includes 
the conductor 66, the lower winding of the relay 
70 and the line conductor 3. Due to the slow 

to-operate characteristic of the relay 60, this 
relay does not operate during the ringing opera 
tion. In this manner, the called Substation is 
signaled and the calling party is notified that the 
called line is idle. 
When the called party at the telephone C 

answers the call by lifting his telephone receiver 
from its hook, a direct Current circuit is com 
pleted for energizing the lower winding of the 
relay 60, this circuit extending from ground on 
the conductor 46, through the armatures 68 and 
46, the Wiper 40, the contact 3, over the con 

ductor 2, through the bridge at the Called Sub 
station, over the line conductor 2, through the 
contact 44, the wiper 4, the two armatures 4 
and f6, and the lower winding of the relay 69 
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an obvious locking circuit for itself at its arma 
ture f67, to complete the talking loop between the 
calling and called substations at is armatures 
6 and 68, to interrupt its original energizing 

circuit at its armature 6 and associated contact 
62, to interrupt, at its armature 65 and associ 

ated contact 64, the circuit for the ringing inter 
rupter, to interrupt at its armature 68 and the 
lower associated contact the previously traced 
ringing current circuit, thereby to discontinue the 
application of ringing and ring-back tones to the 
loops extending to the called and calling parties, 
respectively, and to complete, at its armature 65 
and associated contact 66, a circuit for lighting 
the supervisory lamp No. . When the locking 
circuit for the relay 60 is completed, a circuit is 
also completed for energizing the battery reverS 
ing relay 70, this circuit extending from ground 
at the armature 2 by way of the conductor 25, 
the armature 67, the conductor 66, the lower 
winding of the relay 7, the armatures 68 and 
46, over the line conductor 2, through the 

bridge at the called substation, back over the line 
conductor 20, through the armatures 4 and 6, 
over the conductor 26, and through the upper 
winding of the relay 70 to battery. When the 
relay 70 operates, it interrupts, at its armature 
f7f, the previously completed circuit for energiz 
ing the supervisory lamp No. 1, interrupts, at its 
armature 6, the previously prepared circuit for 
the release magnet 69, prepares at this Same 
armature a circuit for energizing the Supervisory 
lamp No. 2 and, at its armatures 2 and 5 and 
their respective associated contacts 3 and T4, 
reverses battery back over the loop extending to 
the calling substation for the purpose of Operating 
a coin collector or meter, if such service is de 
sired. Operation of the armature f also con 
pletes a multiple locking circuit for the relays 
|40, 60 and 70, this circuit extending from 
ground at the armature 43 by Way of the Con 
ductor 36, the armature 65, the conductor 24 
and through the armature to the conductor 
25 where the circuit divides into three branches, 
One for each of the windings of the three enum 
erated relayS. 

Before describing the release of the connection 
as established in the above manner, it will be 
assumed that, instead of being idle, the called 
substation C is found busy at the time the wipers 
40 to 42, inclusive, are stepped into engagement 
With the contacts 43 to 45, inclusive, correspond 
ing to the conductors of the called line. When 
this occurs, ground is present on the release con 
ductor 9 so that the wiper 42, upon engaging the 
contact 45, completes an obvious circuit for 
energizing the relay 5. This relay operates to 
prepare, at its armature 5, a locking circuit for 
itself, which circuit is completed when the relay 
30 restores after an interval, following the end 

of the third impulse digit. This circuit extends 
from ground at the armature by way of the 
control conductor 22, the armature 5 and asso 
ciated contact f 53, the contact f34 and its associ 
ated armature 133, the armature || 42, the conduc 
tor 35, and through the winding of the relay 59 
to battery. In its operated position, the relay 50 
opens, at its armature 54, the original circuit 
for energizing the relay 30 and the rotary mag 
net 26 and, at its armature 55, applies busy 
tone to the lower line conductor 3 to notify the 
calling subscriber. A that the called line C is 
busy. 

Continuing now With the operation of the con 
nector switch during the release of an established 

5 
connection, when the conversation is concluded 
and the calling party. A replaces his telephone on 
its hook, the bridge across the line conductors 30 
and 3 holding the line relay 00 operated, is 
removed. As a result, the relay 00 restores, 5 
opening, at its armature l'Oland associated con 
tact 03, the operating circuit for the relay flo, 
which latter relay, after an interval, also restores. 
When the relay ?o falls back it interrupts, at 
its armature 2, the original holding circuit for 0 
the relays 60 and 40, prepares, at its armature 
3 and associated contact 5, a circuit for ener 

gizing the release magnet 69 and, at its arma 
ture , removes ground from the control con 
ductor 22. The relay. 00, upon restoring and 5 
before the relay to falls back, completes, at its 
armature and associated contact 02, the 
previously traced circuit for energizing the relay 
39. When the relay 30 operates, it removes, at 

its armature 3, the multiple ground from the 20 
control conductor 22, which ground extends by 
way of the armature 47, the armature 3 and 
asSociated contact 32, the conductor 38, the 
lower winding of the relay 40, the conductor 39, 
and the armature 5. By removing this multiple 25 
ground from the conductor 22, the release of the 
Switch train preceding the connector f7 is placed 
under the control of the relay O. Thus, when 
the relay 0 restores, following the operation of 
the slow-to-release relay 30, it, for an interval, 30 
completely removes, at its armature f f f, ground 
from the conductor 22, thereby permitting the 
Selector Switch 6 and the line switch 3 to be 
released, in the order named, in a manner well 
understood in the art. 
When the relay to restores, shortly after the 

restoration of the relay foo, it not only effects 
the release of the switch train preceding the con 
nector f7, but interrupts, at its armature f3, 
the circuit for energizing the relay 30, permit- 40 
ting this relay to restore, which it does after an 
interval, thereby to return ground to the control 
Conductor 22 from the armature 47 of the 
Connector SWitch and thus mark the switch 
as busy in the selector switch contact banks until 45 

35 

the connection is cleared out at the called substa 
tion. Restoration of the relay O also completes 
an obvious circuit for energizing the supervisory 
lamp No. 2, which circuit extends from ground at 
the armature of and its associated contact C2, 50 
through the armature il 3 and associated con 
tact 5, the armature 76, and the Supervisory 
lamp to battery. Although the original locking 
circuit for the relays 60 and 40 is opened, at 
the armature 2, these relays are retained oper- 55 
ated over the previously traced multiple locking 
circuit extending from ground at the armature 
43. It is to be observed at this point that the 
connector switch. 7 is still held in its operated 
position by virtue of the fact that the circuit to 60 
the release magnet 69 is held open at the arma 
ture 76 of the battery reversing relay 79. 
When the party at the called substation C 

hangs up, the circuit to the relay TO is inter 
rupted by the removal of the bridge at the called 65 
Substation from across the line conductors 29 
and 2, permitting this relay to restore and com 
plete, at its armature f76, a circuit for the re 
lease magnet 69, this circuit extending from 
ground at the armature Ol by way of the arma- 70 
tures 3 and 76, the closed off-normal con 
tacts f48, and through the Winding of the mag 
net 69 to battery. The release magnet there 
upon, in a well-known manner, actuates its as 
sociated ratchet mechanism to permit the Wipers 5 



O 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

75 

6 
40 to 42, inclusive, to be restored to normal. 
When the WiperS reach their normal or home po 
sitions, the off-normal springs 48 and 4 are 
restored to normal in a Well-known manner. 
Restoration of the relay 79 also causes the mull 
tiple locking circuit for the relays f40 and 60 
to be opened at the armature it, whereby these 
relays are permitted to restore. Thus, the con 
trol equipment included in the connector SWitch 

is restored to normal and the SWitch is ready 
for further use. 

In the event the talking loop is interrupted 
at the called substation C before the calling 
party at the substation. A hangs up, the relay flo 
is the first to fall back. This relay thereupon in 
terrupts, at its armature , the multiple lock 
ing circuit for the relays 40 and 60 and pre 
pares, at its armature T6, a circuit for ener 
gizing the release magnet 69. Under the con 
ditions stated, the entire SWitch train including 
the connector 7 is held in its operated condi 
tion until the talking loop is interrupted at the 
calling substation A. When this occurs, the re 
lay OO restores to cause the reoperation of the 
relay 30 and to interrupt the circuit for the 
holding relay if O. The relay 39, upon reoper 
ating, removes multiple ground from the control 
conductor 22 so that, when the relay restores 
its armature , the switch train comprising 
the selector switch 6 and the line switch 3 is 
released and automatically restores to normal. 
The steps which follow the restoration of the re 
lays OO and if C are, from this point on, exactly 
the same as those described in the preceding 
paragraphS. 
As pointed out above, occasions arise when it 

is extremely desirable to be able to trace calls 
to one or more telephones included in the SyS 
tem. In accordance with the present invention, 
means are provided, operable when a connection 
is once established to a called line and main 
tained operated so long as the established talk 
ing loop is not interrupted at the called tele 
phone, for preventing the means comprising the 
relay O from initiating the release of the con 
nection in the manner described above. More 
specifically, this means comprises the relays 80 
and 90 which, when operated, retain ground 
potential upon the control conductor 22 inde 
pendently of the relay if 0 and thereby prevent 
the release of the switch train comprising the 
line switch associated with a calling line and the 
selector switch seized by such a line Switch. The 
relay 80 has its winding connected between bat 
tery and the release trunk conductor such, for 
example, as the conductor 9, of the Subscriber's 
line it is desired to observe. It will be understood 
that this conductor for each of the subscriber's 
lines of the system is multipled to the bank con 
tacts of the group of connector switches at which 
the line terminates, so that, in the event any of 
these connector switches is seized on an incom 
ing call to the line 2, the relay 180 is operated. 
When this relay operates, it completes, at its 
armature 8, a circuit for energizing the relay 
90. The last-mentioned relay has a number of 
armatures, one for each of the connector SWitches 
in which the conductors of the line 2 are mull 
tipled. Each of these armatures extends to the 
conductor corresponding to the conductor 24 of 
the switch 7, and their respective a SSociated 
contacts are individually connected to the re 
Spective control conductors of the corresponding 
connector switches. Thus, the armature 9 is 
connected by means of a conductor 60 to the con 
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ductor 24 and the contact associated with the 
armature 9 is connected over a conductor 6 
to the control conductor 22. An additional arma 
ture 95 and associated contact is embodied in 
the relay 90 for closing a circuit for energizing 
an alarn. Such, for example, as a bell. Such an 
alarm is schematically indicated at 62. 
With the above arrangement it is to be ob 

served that the relay 0 when in one of its two 
positions, namely, its operated position, applies a 
predetermined potential, i. e., ground potential, 
to the control conductor 22 to hold the selector 
Switch 6 and the preceding Switch or Switches 
operated. In the other of its two positions, or its 
restored position, this relay removes ground po 
tential from the control conductor 22 to release 
the Switch train. It will further be apparent that 
the conductors 60 and 6f comprise a normally un 
completed path for applying this same predeter 
mined potential to the control conductor inde 
pendently of the relay 0, this path extending 
from ground at the armature 43, by way of the 
conductor 36, the armature 65 and associated 
contact 66, the conductor 60, the armature 9, 
and the conductor 6, and being fully completed 
When the relay 6 operates following the com 
pletion of the talking loop between the calling and 
called telephones. 
In the Operation of the above-described ar 

irangement and assuming that it is desired to 
observe incoming calls to the Subscriber's line 2, 
immediately upon the establishing of a connec 
tion to this line and when the wiper 42 engages 
the bank contact 45, a circuit is completed for 
energizing the relay 8, this circuit extending 
from ground at the armature 4 by Way of the 
Wiper 42, the bank contact 45, the conductor 64 
and through the winding of the relay 80 to 
battery. The last-mentioned relay operates and, 
at its armature 8, completes a circuit for ener 
gizing the relay 90, which relay, in turn, closes 
all of its armatures 9, 92, 93, 94, etc., to 
their respective associated contacts. The closure 
of the armature 95 to its associated contact 
initiates the operation of the alarm device 62, 
thereby indicating to an attendant in the ex 
change wherein the connector Switch is lo 
cated that a call is being made to the line to be 
observed. If the called line is answered, the at 
tendant may, by connecting a telephone across 
the conductors 30 and 3 at the test jack 65, 
converse with the called party and determine 
Whether or not the call is to be traced. It will 
be observed that, when the attendant plugs his 
telephone into the contacts of the jack 65, ground 
is applied to the control conductor 22 from the 
Spring 66, so that the Switch train preceding the 
connector Switch is held operated independ 
ently of the condition of the telephones at either 
of the Substations A or C. If the call is to be 
traced, the attendant may, by observing the con 
dition of the selector switch 6 and the line 
switch 3, determine the line from which the call 
was initiated. 

It is the function of the means comprising the 
relays 8 and 90 to prevent the Switch train 
from being released in case the calling party 
interrupts the talking loop immediately after its 
completion and before the attendant can receive 
instructions as to whether or not the call should 
be traced. Thus, let it be assumed that the call 
ing party hangs up shortly after the call is an 
swered at the called substation. When this oc 
curs, multiple ground is removed from the con 
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relay. 39, and the relay to restores as...described 

O 

20 

above. When the relay 0 restores, it removes 
ground from the control conductor 22 at its 

- airmature . . and normally, this last operation 
Would permit the Switch train comprising the 
selector switch. 6 and the line switch 3, to be 
released. Due to the completion of the previous 
ly traced path including the conductors. 6 and 
6, however, ground is maintained on the con 
trol conductor 22. The switch train preceding 
the connector switch is, therefore, held in its 
operated condition until such time as the call is 
cleared out at the called substation. Also, and 
as described previously, the relays f20, f4 and 
68 are held operated by virtue of the multiple 

locking circuit, extending from ground at the 
armature 43, until such time, as the loop is 
interrupted at the called telephone. With the 
System in this condition and when the loop is 
interrupted at the called substation by the called 
party replacing his receiver on its hook, the relays 

9, S9 and 4 restore, in the order named. 
The first-mentioned of these relays upon falling 

- back completes, at its armature 76, the circuit 
for the release magnet 59 causing this magnet 
to operate. As a consequence the wipers 40-42, 
inclusive, are restored to normal and the circuit 
holding, the relay. 8 operated is interrupted per 
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mitting...this relay to restore and open the circuit 
... holding the relay 90 operated. Thereupon, the 
relay 9 restores to interrupt, at its armature 
9, the previously traced path including the 
conductors 69 and 6 holding ground on the con 
trol conductor 22, thereby permitting the switch 
train preceding the connector Switch. to be 
released, 

It will be evident that in an instance when the 
line to the telephone under observation is seized 
by a connector switch, but the call is not an 
Swered, the Switch train should be subject to re 
lease. When the connection is interrupted at the 
telephone of the calling party. To insure this 
node of operation there is provided means oper 
able in case the talking loop between the calling 
and called parties is not completed for causing 
the release of the Switch train utilized in setting 
up the connection. This means comprises the 
relays 0) and and the release magnet: 69. 
Thus, when this condition prevails, the battery 

reversing relay is not operated and, Conse 
quently, when the relays CO and restore, in 
the order named, in response to the interruption 
of the connection at the calling telephone, the 
circuit for energizing the release: magnet is con 

5 pleted. The wipers 40-42, inclusive, thereupon, 
are restored to their respective normal positions 
and the operating circuit for the relay 89 is 
opened. This relay upon falling back in turn 
opens the operating circuit of the relay 9. 
When the last-mentioned relay restores it in 
terrupts the path including the conductors 60 
and 6 for applying ground potential to the con 
trol conductor 22 independently of the contacts 
associated with the armature ff. Hence the 
switch train preceding the connector. Switch 
is permitted to restore to its normal condition 
and the connection is cleared out. 
As pointed out previously, the arrangement of 

the System is such that when the line to be ob 
served is seized by any one of the group of con 
nector switches in the bank contacts of which 
this line is multipled, ground is present on the 
conductor 64 and the relays 8 and 9 are 
operated. Hence, all of the armatures 9?, 92, 
93, etc., are closed to their respective associated 

7 
contacts...and the paths for applying ground. po 
tential to the respective control conductors of 
the connector switches included in the group, 
independently of their respective hold relays 
such, for example, as the relay 9, are prepared. 
Since, however, the relays 40, 66 and 7) do not 
operate when the connector switch f attempts 
to seize the line 2, the alternative path for ap 
plying ground potential to the control. conduc 
tor, 22 is not completed. As a result the SWitch 
train leading to the busy line is releasable under 
the control of the calling party. 
From the foregoing description it will be ap 

parent that under any conditions following the 
Completion of a talking loop betWeen a calling; 
Substation and the substation...under observation, 
it is possible to trace a call to a line which it 
is desired to observe. 

While there has been described what is at pres 
enti considered to be the preferred embodimentº 
of the invention, it will be understood that war 
ious modifications may be made therein, and it is 
contemplated to cover in the appended claims all 
SUch modifications as fall within the true Spirit 
and scope of the invention. ? 
I claim: • - 

1. In a telephone system, a first telephone, a 
Second telephone, means for establishing a. Con 
nection between said telephones. on, a call from 

10 

5 

20 

25 

said first telephone to said second telephone, said 30 
connection comprising a talking loop adapted to 
be completed when the callis answered at said 
Second telephone, said means normally being re 
leased when said talking loop is interrupted at 
Said first telephone, an alarm device, means re-3 
Sponsive to the Operation of said first-named 
means for causing the operation of said alarm 
device, and means responsive to the completion 
of said talking loop for preventing the release of 
Said first-named means, whereby calls to said 
second telephone may be traced by an attendant. 

2. In a telephone system, a first telephone, a 
second telephone, means for establishing a con 
nection between said telephones on a call from 
Said first telephone to said second telephone, said: 
connection comprising a talking loop adapted 
to be completed when said call is answered at 

... Said Second telephone, said means, normally be 
ing released when the talking loop is interrupted 
at Said first telephone, an alarm device, and: 
means, automatically Operable during the estab 

* lishing of the connection and maintained oper 
...ated. So long...a.S. said talking loop is not interrupt 
ed at said second telephone for causing the oper 
ation of said alarm device. and for preventing the 
release. Of Said first-named means, whereby calls 
to said second telephone may be traced by an 
attendant. 

3. In a telephone system, a first telephone, a 
Second telephone, means for establishing a con 
nection between said telephones on a call from 
Said first telephone to said second telephone, 
Said connection comprising a talking loop adapt 
led to be completed when said call is answered at 
said second telephone, said means normally be 
ing released When said talking connection is in 
terrupted at said first telephone, an alarm device, 

* meanS. ; aUutOmatically Operable during the es 
tablishing of said connection and maintained 
operated so long as said talking loop is not in 
terrupted at said second telephone for causing 
the operation of said alarm device and for pre 
venting the release of said first-named means, 
"Whereby calls to said second telephone may be 
traced by an attendant, and means operable in. 
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S 
case said talking loop is not completed for ren 
dering said second-named means ineffective, so 
that said connection may be released. 

4. In a telephone System, a first telephone, a 
Second telephone, means including a switch train 
for establishing a connection between said tele 
phones on a call from said first to said second 
telephone, said connection comprising a talking 
loop adapted to be completed when said call is 
answered at said second telephone, said switch 
train including means for initiating the release 
of Said connection. When said talking loop is in 
terrupted at said first telephone, an alarm de 
vice, and means operable during the establishing 
of said connection and maintained operated so 
long as said talking loop is not interrupted at 
Said second telephone for causing the operation 
of said alarm device and for preventing the oper 
ation of said second-named means from releas 
ing said connection, whereby calls to said Second 
telehpone may be traced by an attendant. 

5. In a telephone system, a first telephone, a 
second telephone, means including a Switch train 
for establishing a connection between Said tele 
phones on a call from said first telephone to said 
second telephone, said connection comprising a 
talking loop adapted to be completed when said 
call is answered at said second telephone, said 
switch train including means for initiating the 
release of said connection when said talking loop 
is interrupted at said first telephone, an alarm 
device, means operable during the establishing 
of said connection and maintained operated so 
long as said talking loop is not interrupted at 
said second telephone for causing the Operation 
of said alarm device and for preventing the Op 
eration of said second-named means from re 
leasing said connection, whereby calls to said 
second telephone may be traced by an attend 
ant, and means operable in case said talking 
loop is not completed for rendering said third 
named means ineffective, so that said connection 
may be released. 

6. In a telephone system, a first telephone, a 
Second telephone, means including a SWitch train 
and lines individually asSociated with Said tele 
phones for establishing a connection between 
said telephones on a call from said first telephone 
to said second telephone, said connection com 
prising a talking loop adapted to be completed 
When said call is answered at Said second tele 
phone, said switch train including means for com 
pleting the connection to the line associated with 
said second telephone and means normally oper 
able to initiate the release of the connection in 
response to the interruption of said talking loop 
at said first telephone, an alarm device, and 
means responsive to the operation of Said Second 
named means for causing the operation of Said 
alarm device and for preventing said third-named 
means from initiating the release of said con 
nection, whereby calls to said second telephone 
may be traced by an attendant. 

7. In a telephone system, a first telephone, a 
second telephone, means including a SWitch train 
and lines.individually associated With said tele 
phones for establishing a connection between 
said telephones on a call from said first tele 
phone to said second telephone, said connection 
comprising a talking loop adapted to be com 
pleted when said call is answered at said second 
telephone, said switch train including means for 
completing the connection to the line aSSOciated 
with said second telephone and means normally 
operable to initiate the release of the connection 
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in response to the interruption of said talking 
loop at Said first telephone, an alarm device, and 
means operable in response to the operation of 
Said Second-named means and maintained op 
erated so long as said talking loop is not inter 
rupted at Said Second telephone for causing the 
operation of said alarm device and for prevent 
ing said third-named means from initiating the 
release of said connection, whereby calls to said 
Second telephone may be traced by an attendant. 

8. In a telephone system, a first telephone, a 
Second telephone, means including a switch train 
and lines individually associated with said tele 
phones for establishing a connection between said 
telephones on a call from said first telephone to 
said second telephone, said connection compris 
ing a talking loop adapted to be completed when 
Said call is answered at said second telephone, 
Said Switch train including means for completing 
the connection to the line associated with said 
Second telephone and means normally operable 
to initiate the release of the connection in re 
Sponse to the interruption of said talking loop at 
Said first telephone, an alarm device, means op 
erable during the establishing of said connec 
tion and maintained operated so long as said 
talking loop is not interrupted at said second 
telephone for causing the operation of said alarm 
device and for preparing a circuit for preventing 
Said third-named means from initiating the re 
lease of Said connection, means responsive to the 
Operation of Said second-named means for com 
pleting Said circuit, whereby calls to said second 
telephone may be traced by an attendant, and 
means operable in case the talking loop is not 
Completed for preventing the completion of said 
circuit so that said connection may be released. 

9. In a telephone system, a first telephone, a 
Second telephone, means including a switch train 
and lines individually associated with said tele 
phones for establishing a connection between said 
telephones on a call from said first telephone to 
Said second telephone, said connection compris 
ing a talking loop adapted to be completed when 
Said call is answered at said second telephone, 
Said Switch train including a selector switch and 
a connector Switch for completing the connection 
to the line associated with said second telephone, 
means included in said connector switch and 
normally responsive to the interruption of said 
talking loop at said first telephone for releasing 
Said Selector Switch, an alarm device, and means 
automatically operable during the establishing 
of Said connection for causing the operation of 
Said alarm device and for preventing said last 
named means from releasing said selector switch, 
whereby calls to said second telephone may be 
traced by an attendant. 

10. In a telephone system, a first telephone, a 
Second telephone, means including a switch train 
and lines individually associated with said tele 
phones for establishing a connection between 
Said telephones on a call from said first tele 
phone to said second telephone, said connection 
comprising a talking loop adapted to be com- it 
pleted when Said call is answered at said second 
telephone, Said Switch train including a selector 
Switch, and a connector Switch for completing 
the connection to the line associated with said 
Second telephone, means included in said con 
nector Switch and normally responsive to the 
interruption of said talking loop at said first 
telephone for releasing said connection, an alarm 
device, means operable during the establishing 
of said connection for causing the operation of 
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said alarm device and for preventing said last 
named means from releasing said selector switch, 
whereby calls to said second telephone may be 
traced by an attendant, and means Operable in 
case said talking loop is not completed for render 
ing said last-named means ineffective, So that 
said connection may be released. 

11. In a telephone system, a first telephone, 
a second telephone, a line switch associated with 
said first telephone, a selector SWitch, a con 
nector switch, means including said switches, 
operative in the order named, for establishing a 
connection between said telephones on a call 
from said first telephone to said second tele 
phone, said connection comprising a talking loop 
adapted to be completed when said call is an 
SWered at said second telephone, means included 
in said connector. Switch and normally operative 
to release said line Switch and Said Selector 
switch when said talking loop is interrupted at 
said first telephone, an alarm device, and means 
operated during the establishing of said con 
nection and maintained operated so long as Said 
talking loop is completed for causing the opera 
tion of Said alarm device and for preventing the 
release of said line and selector switches, where 
by calls to said second telephone may be traced 
by an attendant. 

12. In a telephone system, a first telephone, 
a second telephone, lines individually associated 
with said telephones, means including a selector 
switch and a connector SWitch, operable in the 
order named, for establishing a connection be 
tween said lines on a call from said first tele 
phone to said second telephone, said connection 
comprising a talking loop adapted to be com 
pleted when the call is answered at said second 
telephone, Said Selector SWitch including a con 
trol conductor, means comprising a relay in said 
connector switch for applying a predetermined 
potential to said control conductor to hold said 
selector switch operated, said relay being op 
erable from one of its two positions to the other 
to remove said potential from said control con 
ductor and thereby release said selector switch 
when said talking loop is interrupted at said 
first telephone, an alarm device, and means op 
erable during the establishing of said connection 
and maintained operated so long as said talking 
loop is not interrupted at said second telephone 
for causing the operation of said alarm device 
and for maintaining said predetermined poten 
tial on said control conductor independently of 
said relay. 

13. In a telephone system, a first telephone, 
a second telephone, lines individually associated 
with said telephones, means including a Selector 
switch and a connector switch, operable in the 
order named, for establishing a connection be 
tween said lines on a call from said first tele 
phone to said second telephone, said connec 
tion comprising a talking loop adapted to be 
completed when the call is answered at said 
second telephone, said selector switch including 
a control conductor, a line relay in said con 
nector switch operated to one of its two posi 
tions in response to the seizure of said con 
nector switch by said selector switch, a second 
relay operated to one of its two positions in re 
sponse to the operation of said line relay to its 
said one position, means responsive to the Op 
eration of said second relay to its said one po 
sition for conditioning said connector Switch 
to complete said connection, said second relay 

75 including contacts, closed when Said Second re 

lay is operated to said one position, for apply 
ing a predetermined potential to said control 
conductor thereby to hold said selector switch 
operated, said second relay being operable from 
its said. One to the other of its two positions to 
remove said potential from said control con 
ductor and thereby - release i Said Selector. Switch 
When said talking loop is interrupted at said 
first telephone, an alarm device, and means op 
erable during the establishing of said connection 
and maintained operated so long as the talking 
loop is not interrupted at said second telephone 

0. 

for causing the operation of said alarm device 
and for maintaining said predetermined poten 
tial on said control conductor independently of 
Said relayS. . 

5 

14. In a telephone system, a first telephone, 
a second telephone, lines individually associated 
with said telephones, means including a selector 
switch and a connector switch, operable in the 
Order named, for establishing a connection be 
tween said lines on a call from said first tele 
phone to said second telephone, said connection 
comprising a talking loop adapted to be com 
pleted when the call is answered at said second 
telephone, said selector switch including a con 
trol conductor, a line relay in said connector 
switch operated to one of its two positions in 
response to the seizure of said connector switch 
by said selector switch, a second relay operated 
to one of its two positions in response to the 
operation of said line relay to its said one po 
sition, means responsive to the operation of 
said second relay to its said one position for con 
ditioning said connector switch to complete said 
connection, said second relay including contacts, 
closed when said second relay is operated to said 
one position, for applying a predetermined po 
tential to said control conductor thereby to hold 
said selector switch operated, a normally inter 
rupted path for applying said predetermined 

3. 

40 . . 
potential to said control conductor independ 
ently of said contacts, an alarm device, means operable during the establishing of said connec 
tion and maintained operated so long as said 
talking loop is not interrupted at said second 

45 

telephone for causing the operation of said alarm. 
device and for partially completing said path, 
and means operative only when said call is an 
swered for completing said path. 50 

15. In a telephone system, a connector switch 
including a directing wiper, means for driving said 
Wiper and bank contacts with which said wiper 
is adapted to engage, a line including a control 
conductor terminating at one of said bank con 
tacts, a telephone on said line, a plurality of se 
lector switches individually adapted to be oper 
ated to seize said connector switch, means com 
prising one of said selector switches for causing 
said first-named means to drive said wiper into 
engagement with said one of said contacts, a re 
lay operated to one of its two positions in response 
to the engagement of said wiper and said one of 
said contacts, means including said telephone for 
maintaining said relay in said one position, an 
alarm device operative in response to the opera 
tion of said one relay to said one position, and 
means for preventing said one of said selector 
switches from being released so long as said relay 
is in said one of said positions. - 

16. In a telephone system, a connector switch 
including a, , directing wiper, means for driving 
said wiper and bank contacts with which said 
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wiper is adapted to engage, a line including a 
control conductor terminating at one of said bank 75 
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Contacts, a telephone on said line, a plurality of 
Selector switches individually adapted to be oper 
ated to seize said connector SWitch, means com 
prising one of Said selector SWitches for causing 
Said first-named means to drive said directing 
Wiper into engagement with said one of said con 
tacts, a relay operated to one of its two positions 
in response to the engagement of Said wiper and 
Said one of said contacts, means including Said 
telephone for maintaining said relay in said one 
position, an alarm device Operative in response 
to the operation of said one relay to said one 
position, and means comprising a portion of the 
control relays included in said connector switch 
and normally operable in establishing said con 
nection, for preventing said one of said selector 
SWitches from being released so long as said relay 
is in said one of said positions. 

17. In a telephone system, a group of connector 
switches, each of said Switches including a direct 
ing wiper, driving means for actuating the Wiper 
and bank contacts with which the wiper is adapted 
to engage, a line including a control conductor 
terminating at one and the corresponding contact 
of each of said switches, a telephone on said line, 
a plurality of selector Switches individually adapt 
ed to be operated to seize any one of Said Con 
nector switches, means comprising one of said 
selector Switches for causing the driving means of 
a seized connector Switch to drive its associated 
directing wiper into engagement with the contact 
at which said control conductor terminates, a re 
lay operated to one of its two positions in response 
to Such engagement, means including said tele 
phone for maintaining said relay operated, an 
alarm device operative in response to the Opera 
tion of Said one relay to said one position, and 
means for preventing said one of said selector 
switches from being released so long as said relay 
is in said one of said positions. 

18. In a telephone system, a group of connector 
switches, each of said switches including a direct 
ing wiper, driving means for actuating the wiper 
and bank contacts with which the wiper is adapted 
to engage, a line including a control conductor 
terminating at one and the corresponding con 
tact of each of said switches, a telephone on said 
line, a plurality of selector Switches individually 
adapted to be operated to seize any one of said 
connector switches, means comprising one of said 
selector switches for causing the driving means of 
a Seized Connector SWitch to drive its associated 
directing wiper into engagement with the contact 
at which said control conductor terminates, a 
relay operated to one of its two positions in re 
Sponse to such engagement, means including said 
telephone for maintaining said relay operated, an 
alarm device operative in response to the opera 
tion of said one relay to said one position, and 
means Comprising. a portion of the control relays 
included in the seized connector Switch and nor 
mally operable in establishing said connection, for 
preventing Said one of Said selector SWitches from 
being released so long as said relay is in said one 
of said positions. 

19. In a telephone system, a first telephone, a 
second telephone, means for establishing a con 
nection between said telephones on a call from 
said first telephone to said second telephone, said 
connection comprising a talking loop adapted to 
be completed when the call is answered at said 
Second telephone, Said means normally being re 
leased when said talking loop is interrupted at said 
first telephone, an alarm device, means automati 

I cally operable to cause the operation of said alarm 
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device and to prevent the release of said first 
named means, whereby calls to said second tele 
phone may be traced by an operator, and means 
automatically operable to prevent the operation 
of said last-named means from affecting the re 
lease of said first-named means when said Second 
telephone is busy at the time said callis initiated. 

20. In a telephone system, a first telephone, a 
Second telephone, means for establishing a con 
nection between said telephones on a call from 
Said first to said second telephone, said connec 
tion comprising a talking loop adapted to be com 
pleted when said call is answered at said second 
telephone, said means normally being released 
When the talking loop is interrupted at said first 
telephone, an alarm device, means automatically 
Operable during the establishing of the connec 
tion and maintained operated so long as said 
talking loop is not interrupted at said second tele 
phone for causing the operation of said alarm 
device and for preventing the release of said first 
named means, whereby calls to said second tele 
phone may be traced by an operator, and means 
automatically operable to prevent the operation of 
Said last-named means from affecting the release 
of said first-named means when said second tele 
phone is busy at the time said call is initiated. 

21. In a telephone system, a first telephone, 
a second telephone, means for establishing a 
Connection between said telephones on a call 
from Said first telephone to said second tele 
phone, said connection comprising a talking loop 
adapted to be completed when the call is an 
SWered at said Second telephone, said means nor 
mally being released when said talking loop is 
interrupted at said first telephone, an alarm. 
device, means responsive to the completion of 
said connection for causing the operation of said 
alarm device, and means responsive to the com 
pletion of said talking loop for preventing the 
release of Said first-named means by an opera-. 
tion performed at said first telephone, whereby 
calls to said second telephone may be traced by 
an attendant, said last-named means being in 
operative in the event said second telephone is 
busy at the time said call is initiated. - 

22. In a telephone system, a first telephone, 
a second telephone, means for establishing a con 
nection between said telephones on a call from 
said first telephone to Said Second telephone, 
said connection comprising a talking loop adapt 
ed to be completed when said call is answered 
at said second telephone, Said means normally 
being released when the talking loop is inter 
rupted at said first telephone, an alarm device, 
means responsive to the completion of said con 
nection for causing the operation of said alarm 
device, and means responsive to the completion 
of Said talking loop and effective So long as said 
talking loop is not interrupted at Said second 
telephone for preventing the release of said first 
named means, whereby calls to said second tele 
phone may be traced by an attendant, said last 
named means being inoperative in the event said 
Second telephone is busy at the time said call 
is initiated. 

23. In a telephone system, a first telephone, a 
second telephone, means for establishing a con 
nection between said telephones on a call from 
said first telephone to said second telephone, 
said Connection comprising a talking loop adapt 
ed to be completed when said call is answered 
at said second telephone, said means normally 
being released when said talking connection is in 
terrupted at said first telephone, an alarm de 
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second telephone, said connector switch being 
operative to select the line associated with said 
second telephone, said selector switch including a 
control conductor, means comprising a relay in 
Said connector Switch for applying a predeter 
mined potential to said control conductor to hold 
said selector switch operated, said relay being 
operable from one of its two positions to the 
other to remove Said potential from Said, Con 
trol conductor and thereby release said selector 
switch when said talking loop is interrupted at 
said first telephone, an alarm device, a normally 
incomplete path for applying said potential to 
Said control conductor to hold Said Selector 
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SWitch operated independently of said relay, 
means responsive to the operation of said con 
nector Switch to Select the line associated with 
Said Second telephone for causing the Operation 
of said alarm device and for partially completing 
said path, means responsive to the completion of 
said talking loop for completing said path and 
for holding said path completed so long as said 
loop is not interrupted at said second telephone, 
and means for preventing said two last-named 10 
means from completing said path in the event 
the line associated with said second telephone 
is busy at the time it is selected. 
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