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The present invention relates to telephone Sys 
tems and more particularly to tandem Switching 
Systems. 
A conventional telephone system of the type 

noted comprises a plurality of exchanges each 5 
including an operator switchboard, a Switching 
center including switching apparatus and termi 
nating a plurality of lines, and a plurality of 
groups of trunks individually extending between 
the operator switchboards in the exchanges and 10 
the switching apparatus in the switching center; 
wherein the switching apparatus is selectively 
controllable over the different trunks to complete 
both trunk-to-trunk calls and trunk-to-line calls. 

It is an object of the present invention to pro- ?l5 
vide in a telephone system of the type noted 
improved switching apparatus in the form of 
switches individual to the trunks, whereby the 
two Switches individual to calling and called 
trunks are operative to seize a common link in 20 
order to set up a connection between the calling 
and called trunks. 
Another object of the invention is to provide 

in a telephone System of the type noted im 
proved switching apparatus in the form of 25 
Switches individual to the trunks and Switching 
mechanism common to the trunks, whereby the 
two Switches individual to calling and called 
trunks are operative to seize a common link in 
order to set up a connection between the calling '80 
and called trunks, and whereby the switching 
mechanism common to the trunks is controllable 
Over a calling trunk to seize a called line in order 
to set up a connection between the calling trunk 
and the called line independently of the switch 35 
individual to the calling trunk. 
A further object of the invention is to provide 

in a telephone system including a line having a 
finder Switch individual thereto, an improved ar 
rangement for selectively controlling the oper 
ation of the finder switch, whereby the finder 
Switch is operative to set up both an outgoing 
call from the line and an incoming call to the 
line. 

Further features of the invention pertain to the 
particular arrangement of the circuit elements of 
the System, whereby the above-outlined and ad 
ditional operating features are attained. 
The invention, both as to its organization and 

method of operation, together with further ob 
jects and advantages thereof, will best be under 
stood by reference to the following specification 
taken in connection with the accompanying draw 
ings, in which Figure 1 illustrates the general 
arrangement of a telephone system embodying 65 

í 40 

45 

the present invention; Figs. 2 to 8, inclusive, taken 
together, illustrate the details of a System having 
incorporated therein the features of the inven 
tion as briefly outlined above; and Fig. 9 illus 
trates the mode of combining Figs. 2 to 8, inclu 
sive, of the drawings to form a unified System. 
Description of the apparatus incorporated in the 

System. 

Referring now more particularly to Fig.1 of the 
drawings, the telephone system there illustrated 
comprises a central office ?o of the automatic 
type and a plurality of distant exchanges 20, 30 
etc. of any suitable type, the central office O 
constituting a switching center for the System. 
The central office O and each of the distant ex 
changes are interconnected by a group of trunks; 
the group of trunks interconnecting the central 
office O and the distant exchange 20, including 
the first trunk 43 and the last trunk 44, and the 
group of trunks interconnecting the central of 
fice O and the distant exchange 30, including the 
first trunk 53 and the last trunk 54. Each of the 
distant exchanges comprises an operator switch 
board of any suitable type terminating the group 
of trunks extending thereto; the operator Switch 
board 2 being provided in the distant exchange 
20 and terminating the group of trunks, includ 
ing the trunks 43 and 44, and the operator switch 
board 3 being provided in the distant exchange 
30 and terminating the group of trunks, includ 
ing the trunks 53 and 54. 
Each trunk in each group is terminated in a 

trunk circuit individual thereto provided in the 
central office 0; the first and last trunks 43 and 
44, respectively, in the first group being provided 
with the first and last trunk circuits 4 and 42, 
respectively, in the first group and the first and 
last trunks 53 and 54, respectively, in the second 
:group being provided with the first and last trunk 
circuits 5 and 52, respectively, in the second 
group. Also each group of trunk circuits is pro 
vided with common equipment in the central of 
fice fo; the first and last trunk circuits 4 and 
42, respectively, in the first group being provided 
with the common equipment first group 40 and 
the first and last trunk circuits 5 and 52, respec 
tively, in the second group being provided With 
the common equipment second group 50. Each of 
the trunk circuits comprises a finder switch; the 
first trunk circuit first group 4, the last trunk 
circuit first group 42, the first trunk circuit sec 
ond group 51 and the last trunk circuit second 
group 52 being respectively provided with the 
finder switches. 4 IF, 42F, 5F and 52F. Also, each 



2 
of the trunk circuits comprises an incoming Se 
lector of any suitable type; the first trunk circuit 
first group 4f, the last trunk circuit first group 
42, the first trunk circuit second group 5 and 
the last trunk circuit second group 52 being re 
spectively provided with the incoming selectors 
45, 46, 55 and 56, respectively connected thereto 
by the trunks. 47,48,57 and 58. 
Also the central office to comprises a group of 

links, including the first link 6 and the last link 
62; each link in the group being accessible to the 
finder Switch of each trunk circuit in each group 
and being Operatively associated with each trunk 

5 
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circuit in each of the groups, for a purpose more 
fully explained hereinafter. Further the central 
office O comprises switching apparatus, including 
not only the incoming selectors 45, 46, 55, 56 etc. 
but a number of connectors, etc. of any suit 
able type accessible to the incoming, selectors. 
For example, the connector 7 is accessible by 
way of the trunk 72 extending thereto. to the 
incoming selectors 45, 46, 55, 56 etc. Finally the 
central office to serves a number of local sub 
scriber: substations, including: the subscriber sub 
station of any suitable type. The subscriber 
Substation. Thas a subscriber line T3...extending 
thereto which is provided with an individual line 

- circuit 4 of any suitable type. 
Preferably, each of the trunk circuits is iden 

tical to the first trunk circuit first group. 4. ter- . 
minating:the first trunk.first group. 43 extending 
between the central office 0 and the distant ex 
change. 20, and to the first trunk circuit second 
group 5 terminating the first trunk second group 
53. extending between the central office. O. an 
the distant exchange. 30. ?' " . ? 
More particularly, the first trunk circuit first 

group 4 comprises, as, shown in Figs. 3, and 4, a 
relay group, including a line relay R3-0, a hold 
relay. R320, a dial relay R330, a dial, slave relay 
R340, a battery reverse relay:R350, a signal-relay 
R360, a supervisory-rel 70, a signal-slave.re 
lay R380, a lockeut. y RA fo, an answer relay 
R420, a local relay R430, a start relay. R440, a 
step-relay R459 and a switch-through relay R460. 
Also, the first trunk circuit, first group 4 com 
prises a repeating coil. 390 and a control network 
connected and arranged in a manner more fully 
explained-hereinafter. Further the finder-switch 
41F individual-to the first trunk circuit first group 'SO 
4 is of the rotary type, including five wipers. 47. 
to 475, inclusive, provided with individually as 
Sociated contact banks, and a magnet. M476 for 
driving the wipers noted step by step in the clock 
wise direction. It will be understood that the 
last, trunk circuit.first group. 42 indicated in Fig. 
2, will comprise, similar equipment including a 
relay group, this relay group including:the lock 
out relay R260 illustrated. ?? 

Similarly, the first trunk circuit second group 
5 comprises, as shown in Figs. 7 and 8, a relay 
group including a line, relay R0, a hold relay 
R720, a dial relay: R38, a dial slave relay R40, 
a battery, reverse-relay R750; a signal relay RTS0, 
a supervisory, relay, R770; a signal, slave relay 
R780, allockout relay:R8 O; an answer relay R820, 
a local relay-R830, a start relay. R848, a step. re 
lay R850 and a switch-through relay R860. Also 
the first trunk circuit second group 5? comprises 
a repeating coil-790; andra, control network con 
inected and arranged in; a manner more fully 
explained hereinafter. Further the finder switch 
5-Findividual to the first trunk circuit second 
group. 5 is of the rotary-type, including five wip 
ers-87? to 875, inclusive, provided with, individ 
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2,358,013 
ually associated contact banks, and a magnet 
M8; 6 for driving the wiper's noted step by step 
in the clockwise direction. It will be understood 
that the last trunk circuit second group 52, in 
dicated in Fig. 6, Will comprise similar equip 
ment including a relay group, this relay group 
including the lockout relay R660 illustrated. 

Preferably, each common equipment is identi 
cal to the common equipment first group 4 in 
dividually associated with the trunk, circuits in 
the first grCup and to the common equipment 
second group 50 individually associated with the 
trünk, circuits in the second group. More par 
ticularly, the common equipment first group 49 
comprises, as shown in Fig. 2, a relay group, 
including. two timer relays R230 and R235, a cut 
off relay R.240 and a step relay R250; and a con 
trol network connected and arranged in a man 
ner more fully explained hereinafter. Similarly, 
the common equipment second group 50 com 
prises, as shown in Fig. 6, a relaygroup, includ 
ing two timer relays R63 and R635, a cutoff 
relay R640 and a step relay RS50; and a control 
netWork connected and arranged in a manner 
more fully explained hereinafter. 
AS previously noted, each operator Switchboard 

in, each: distant exchange is of any suitable type, 
and preferably the operator switchboards, 2-, 3 
etc. are identical. ... Each operators switchboard 
comprises position equipment which may be op 
eratively connected to the trunks extending 
thereto. The position equipment provided at the 
Operator switchboard, 2 in the distant exchange 
20 is illustrated in Fig. 2 as being connected to 

35 the first trunk first group, 43; and as comprising a 
repeating coil 200, a supervisory relay R2 (), a 
signal relay R220, a talk key K206, a dial 209, a 
Supervisory lamp. I204, an answer lamp L295, 
and a control network connected and arranged 

40 in a manner more fully explained hereinafter. 
The position equipment provided at the operator. 
SWitchboard 3? in the distant exchange 30 is illus 
trated in Fig. 6 as being connected to the first 
trunk second group 53; and as comprising a re 

B. peating coil 690, a supervisory relay R610. a sig 
nal relay R620, a talk key. K6G6, a dial. 609, a 
supervisory lamp.L.684, an answer lamp L605, and 
a. Control network connected and arranged in a 
manner more fully explained hereinafter. 

Freferably, each of the links is identical to 
the first link 6f which comprises, as shown in 
Fig. 5, a marker switch 580 of the minor type, 
including two wipers 58 and 582 provided with 
individually associated contact banks, a rotary 
magnet. M583 for driving the wipers noted step 
by step in the counterclockwise, direction, and a 
release magnet M.587 for releasing the wipers 
noted and for causing them to be returned to 
their normali rotary positions. Also, associated 

springs: S584 which is actuated when the wipers 
noted are operated two steps away from their 
normal rotary positions. Also the first link 6 
comprises a relay group, including a lockout relay 
R5-0, a pulse relay R520, a hold relay R538, a 
dial relay R540, a cutoff relay R550 and a release 
relay R560; and a control network connected 
and arranged in a manner more fully explained 
hereinafter. It will be understood that the last 
link. 62, indicated in Fig. 5, will comprise similar 
equipment, including a relay group, this relay 
group including the lockout, relay R570 illus 
trated, 

Ai, better- understanding of the i connection and 
15 arrangement of the telephone system will befa 

With the marker switch 580 is a set of switch 
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cilitated from a consideration of the detailed 
operation of the Various pieces of apparatus in 
corporated therein incident to the completion of 
the Warious calls between the various distant 
exchanges and from the various distant ex 
changes to the central office, as Will appear here 
in after. 

Initiation of a call in a distant erchange 

Considering now the initiation of a call at an 
operator switchboard in a distant exchange, such, 
for example, as the Operator Switchboard 2 in 
the distant exchange 20, the operator at the 
SWitchboard 2 first Selects an idle trunk in the 

O 

5 
group terminated thereat and connects the as 
sociated position equipment thereto. For exam 
ple, the operator at the switchboard 2 may se 
lect the first trunk first group 43 and connect 
the associated position equipment thereto, as 
illustrated. Next, the operator at the Switch 
board 2 f operates the talk key K206 individual 
to the first trunk first group 43, whereby there 
is completed, at the contacts 207 thereof, a series 
circuit for energizing the Winding of the Super 
visory relay R2 0 in the associated position equip 
ment and the upper and lower windings of the 
line relay R30 in the first trunk circuit first 
group 4 via the first trunk first group 43. The 
above-mentioned circuit extends from ground by 
way of the lower winding of R3 0, the contacts 
353 and 36, the winding 392 of the repeating 
coil 39, the line conductor C22 of the first 
trunk 43, the dial 209, the winding 202 of the 
repeating coil 200, the contacts 207 of the talk 
key K2O6, the winding of the supervisory relay 
R20, the winding 20? of the repeating coil 200, 
the line conductor C27 of the first trunk 43, 
the winding 39 of the repeating coil 390, the 
contacts 35 and the upper winding of R30 to 
battery. When the above-traced Series circuit 
is completed the supervisory relay R20 in the 
position equipment at the operator Switchboard 
2 does not operate as it is of the polarized type, 
while the line relay R30 in the first trunk circuit 
A operates. 
Upon operating, the line relay R3? O completes, 

at the contacts 32, an obvious circuit for ener 
gizing the winding of the hold relay R320, there 
by to cause the latter relay to operate. Upon 
operating, the hold relay R320 completes, at the 
contacts 322, a circuit, including the contacts 
435 and 465, for energizing the winding of the 
start relay R449, thereby to cause the latter relay 
to operate. Upon operating, the start relay R440 
first completes, at the contacts 44, and then 
interrupts, at the contacts 442, a circuit, includ 
ing the contacts 465, 4 i 5 and 322, for energizing 
the magnet M46 of the finder switch 4F, where 
by the latter magnet operates and restores. 
Upon operating, the magnet M46 conditions the 
Wipers noted of the finder Switch 4F to be driven 
One Step in the clockwise direction; and, upon 
restoring, the magnet M4 6 drives the Wipers 
noted one step in the clockwise direction. Also 
the start relay R440 interrupts, at the contacts 
447, a normally completed connection, including 
the contacts 463', 439 and 43', between the 
first marking conductor C59 and the winding 
of the lockout relay R40, thereby to mark the 
first trunk circuit 4 in the first group as busy 
to the marker SWitches of the Various links. Also 
the start relay R440 completes, at the contacts. 
446, an obvious Connection, including the con 
tacts 463, between the first marking conductor 

20 

35 

3 
C50 and the chain conductor C423 extending 
to the second trunk circuit in the first group, 
thereby to render the second trunk circuit in 
the first group selectable by the marker SWitches 
of the various links. Further the start relay 
R440 completes, at the contacts 443 and 448, a 
test connection between the winding of the 
switch-through relay R460 and the control wiper 
474 of the finder switch 4F. At this time the 
Wipers noted of the finder. SWitch 4F engage 
the conductors extending to one of the links 6, 
62 etc. and the link mentioned is either idle or 
busy and the idle or busy condition thereof is 
tested by the SWitch-through relay R460 in the 
first trunk circuit 4. More particularly, in the 
event, the engaged link is respectively busy or 
idle, ground potential or no potential is respec 
tively connected to the control wiper 474 of the 
finder Switch AF. 
Assuming that the engaged link is busy, ground 

potential appears upon the control conductor 
thereof and is connected to the control wiper 474 
of the finder switch 4 F, thereby to complete a 
path, including the contacts 376, 419, 467, 443, 437 
and 448, for short-circuiting the winding of the 
switch-through relay R460 in order positively to 
prevent operation of the latter relay at this time. 
Also the application of grond potential to the 
control wiper 474 of the finder switch 41F com 
pletes a circuit, including the contacts 376, 49, 
467, 443, 48 and 477, for energizing the magnet 
M46, thereby to cause the latter magnet to op 
erate. Upon operating, the magnet M476 condi 
tions the Wipers noted of the finder Switch 4F to 
be driven an additional step in the clockwise di 
rection and interrupts, at the contacts 477, the 
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previously traced circuit for energizing the mag 
net M476, whereby the latter magnet restores. 
Upon restoring, the magnet M476 drives the 
wipers noted of the finder switch 4F an addie 
tional step in the clockwise direction to engage 
the conductors extending to the next link 6, 62 
etc., whereby the idle or busy condition thereof 
is tested in the manner explained above. Ac 
cordingly, the magnet M46 operates intermit 
tently, thereby to drive the wipers noted of the 
finder switch 4 F step by step in the clockwise 
direction until an idle link 61, 62 etc. is tested by 
the switch-through relay R460 in the first trunk 
circuit 4. 
Assuming that the first link 6 illustrated is 

the first idle link tested by the Switch-through 
relay R460 in the first trunk circuit 4, when the 
wipers noted of the finder switch 4F engage the 
conductors C48 to C485, inclusive, extending to 
the first link 6, no ground potential appears 
upon the control conductor C484 in view of the 
fact that the hold relay R530 in the first, link 6 
occupies its restored position. At this time, no 
ground potential appears upon the control con 
ductor C484 and consequently upon the control 
wiper 474 of the finder switch 4f F, whereby the 
previously traced path for short-circuiting the 
winding of the switch-through relay R460 in the 
first trunk circuit 4 is not completed. At this 
time, a series circuit is completed for energizing 
the winding of the switch-through relay R460 
and the magnet M476; this circuit extending from 
ground by way of the contacts 448, the winding of 
R460, the contacts 437, 48 and 477 and the mag 
net M476 to battery. When this series circuit is 
completed the Switch-through relay R469 op 
erates; however, the magnet M476 does not op 
erate due to the high series resistance of the wind 
ing of the SWitch-through relay R460. 
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Upon operating, the switch-through relay R460 

completes, at the contacts 464 and 466, an alter 
native holding: circuit, including: the contacts 322, 
437, 4f 8 and 477, for energizing the winding there 
of in series with the magnet M476; interrupts, at 
the contacts. 467, a further point in the previously 
traced circuit, including the control wiper. 474 of 
the finder switch 4F, for energizing the magnet 
M476. Also the switch-through relay R460 com 
pletes, at the contacts 464, 466 and 468, an ob 
vious path, including the contacts 322, 419 and 
376, for applying ground potential to the control 
wiper, 474 of the finder switch 4F and conse 
quently to the control conductor C484 extending 
to the first link 61. This application of ground 
potential to the control conductor C484 extend 
ing to the first link 6, marks the first link 6 as 
busy to the other finder switches in the Various 
groups having access thereto, as previously ex 
plained. Further the switch-through relay R469. 
interrupts, at the contacts. 463, the previously 
traced path, including the contacts 446, between 
the first marking conductor C50 f and the chain 
conductor C423; and completes, at the contacts 
462, an obvious alternative connection between 
the first marking conductor C50? and the chain 
conductor C423, thereby to maintain the second 
trunk circuit in the first group selectable by the 
marker switches of the various links. Further 
the switch-through relay R460 completes, at the 
contacts 46, an obvious path, including the con 
tacts 445, for applying ground potential to the 
control wiper 4.75 of the finder switch 4f F. Fur 
ther, the switch-through relay R460 interrupts, 
at the contacts 465, the previously traced circuit 
for energizing the winding of the start relay R440, 
thereby to cause the latter relay to restore. Fin 
ally the switch-through relay R460 completes, at 
the contacts 46 and 462, obvious connections be 
tween the Windings 393 and 394 of the repeating 
coil 390 and the line wipers 47 and 472 of the 
finder switch 4f F, for a purpose more-fully ex 
plained hereinafter. 
Upon restoring, the start relay R440 inter 

rupts, at the contacts 445, the previously traced 
path for applying ground potential to the control 
wiper. 475 of the finder switch 4f F and com 
pletes, at the contacts 444, an obvious circuit, in 
cluding the contacts 469, for energizing the 
winding of the step relay R450, whereupon the 
latter relay operates shortly thereafter, the step 
relay R450 being of the slow-to-operate type. 
Upon operating, the step relay R450 completes, 
at the contacts 45 I, an alternative path, includ 
ling the contacts 34, 377 and 46, for applying : 
ground potential to the control wiper 475 of the 
finder switch 4 fIF. Accordingly, ground poten 
tial is applied to the control wiper 475 of the 
finder switch 4F incident to the operation of 
the switch-through relay R460; is then removed 
therefrom incident to the restoration of the 
start relay R440; and is then reapplied thereto 
incident to the operation of the step relay R45 0. 
The application of ground potential to the con 
trol wiper 475 of the finder switch 4f F completes 
an obvious circuit, including the conductor C485, 
for energizing the winding of the pulse relay 
R520 in the first link 6 f; whereby the pulse relay 
R520 operates, restores and then reoperates, in 
an obvious manner. Upon operating, the pulse 
relay. R520 completes, at the contacts 52, an 
obvious circuit for energizing the winding of 
the hold relay R530, thereby to cause the latter 
relay to operate. Upon restoring, the pulse re 
lay R520 interrupts, at the contacts 52, the 
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2,358,013. 
previously mentioned circuit for energizing the 
winding of the hold relay R530; however, the 
latter relay does not restore during the impulse 
as it is of the slow-to-release type. Also, upon 
restoring, the pulse relay R520 completes, at the 
contacts 522, an obvious circuit, including the 
contacts 534 and the contacts 585 of the set of 
switch springs S584, for energizing in multiple 
the winding of the dial relay R540, and the rotary 
magnet M583, whereby the dial relay R540 and 
the rotary magnet M583 operate. Upon operat 
ing, the rotary magnet M583 drives the wipers 
noted of the marker switch 580 one step in the 
counterclockwise direction. Upon operating, the 
dial relay. R540 prepares, at the contacts 54, a 
circuit for energizing the winding of the lockout 
relay R50; which circuit is completed in the 
event the lockout relays in all of the links occupy 
their restored positions at this time. Assuming 
that the lockout relays in all of the links occupy 
their restored positions at this time, the circuit 
for energizing the winding of the lockout relay 
R50 in the first link 6 is completed and ex 
tends from ground by way of the contacts 54t 
and 53, the winding of R5f 0, the contacts 52, 
the contacts of the otherlockout relays, the con 
tacts 513 and the resistor 565 to battery. When 
thus energized the lockout relay R50 operates 
to complete, at the contacts 5, an obvious 
holding circuit for energizing the winding there 
of, and to interrupt, at the contacts 52, a point 
in the previously traced original circuit for ener 
gizing the winding thereof. Also the lockout 
relay R50 interrupts, at the contacts 513, a 
common point in the circuits for energizing the 
windings of the lockout, relays in the other links, 
thereby positively to prevent operation of the 
other lockout relays at this time. When the 
pulse relay R520 reoperates it interrupts, at the 
contacts 522, the previously traced circuit for 
energizing in multiple the Winding of the dial re 
lay R540. and the rotary magnet M583, whereby 
the rotary magnet M583 restores immediately 
and the dial relay R540 restores shortly there 
after, the dial relay R540 being of the slow-to 
release type. Upon restoring, the dial relay R540 
completes, at the contacts. 544, an obvious, alter 
native holding circuit, including the contacts 
563, the wiper 582 of the marker switch. 580 and 
the engaged first contact in the associated con 
tact bank, the contacts 53 and 5 and the re 
sistor 565, for energizing the winding of the 
lockout relay R50. Also the dial relay R540 
interrupts, at the contacts 541, the previously 
traced original holding circuit for energizing the 
winding of the lockout relay R510. Accordingly, 
at this time, the pulse relay R520, the hold relay 
R530 and the lockout relay R50 in the first link 
6 occupy their operated positions; the lockout 
relays in the other links are positively retained 
in their restored positions; and the first link 
6 is in readiness to receive a digit dialed over 
the connected finder switch 4-F of the first 
trunk circuit 4f via the first trunk 43 at the op 
erator Switchboard 2 in the distant exchange 
20. Accordingly, at this time, the position 
equipment at the operator switchboard 2 in the 
distant exchange 20 is operatively connected to 
the first link 6 f and the operator at the operator 
Switchboard 2 may proceed with the setting up 
of the connection either to a called Subscriber 
Substation in the central office () or to a called 
operator Switchboard in One of the distant ex 
changes 30, etc., as explained more fully below. 
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Completion of a call to a subscriber substation in 

the central office 
Now assume that the call initiated at the Op. 

erator switchboard 2 in the distant exchange 20 
and extended via the first trunk first group 43, 
the first trunk circuit first group 4 and the finder 
switch 4 F individual to the first trunk circuit 
4 to the first link 6 is to be completed to a 
subscriber substation in the central office 10, such, 
for example, as the subscriber substation T. In 
this event, the operator at the switchboard 2 in 
the distant exchange 20 first proceeds to dial 
the corresponding group digit for the central 
office O, such, for example, as the digit 9 at 
the dial 209. The impulses of the digit 9 are 
transmitted from the dial 209 at the operator 
switchboard 2i over the first trunk 43 to the line 
relay. R3|O in the first trunk circuit 4, in an 
obvious manner, whereby the line relay R30 fol 
lows the impulses of the digit mentioned and 
repeats them, at the contacts 34, in the form 
of ground impulses to the control wiper 475 of 
the finder switch 4 F. More particularly, each 
time the line relay R3 to restores and then re 
operates it interrupts and then recompletes, at 
the contacts 314, the previously traced circuit, 
including the contacts 377, 45? and 46, the 
control wiper 475 of the finder switch 4F and 
the engaged contact in the associated contact 
bank. and the control conductor C485, for ener 
gizing the winding of the pulse relay R520 in the 
first link 6i, whereby the pulse relay R520 re 
stores and then reoperates. Accordingly, at this 
time, the pulse relay R520 restores and reoperates 
nine times in accordance with the digit 9. The 
first time the pulse relay R520 restores and then 
reoperates it completes and then interrupts, at 
the contacts 522, the previously traced circuit, 
including the contacts 534 and the contacts 585 
of the set of switch springs S584, for energizing 
in multiple the winding of the dial relay R540 and 
the rotary magnet, M583, Whereby the dial relay 
R540 and the rotary magnet M583 reoperate. 
Upon reoperating, the dial relay R540 completes, 
at the contacts 543, an obvious path in multiple 
with the contacts 585 of the set of Switch Springs 
S584. When the wipers noted of the marker 
switch 580 are driven two steps in the counter 
clockwise direction away from their normal rotary 
positions, the set of switch springs S584 is actu 
ated, thereby to interrupt, at the contacts 585 
thereof, a point in the previously traced original 
circuit for energizing in multiple the Winding of 
the dial relay R540 and the rotary magnet M583, 
and to prepare, at the contacts 586 thereof, a 
point in a circuit traced hereinafter for energiz 
ing the release magnet M587. The hold relay 
R530 and the dial relay R540 remain operated 
during impulsing as both of these relays are of 
the slow-to-release type, as previously noted. Ac 
cordingly, at the conclusion of the digit 9, the 
wipers noted of the marker switch 580 engage 
the tenth contacts in the associated contact 
banks; the pulse relay R520 and the hold re 
lay R530 are retained in their operated positions; 
and, shortly thereafter, the dial relay R540 re 
Stores. 
Upon restoring, the dial relay R540 interrupts, 

at the contacts 54 , the previously traced original 
holding circuit for energizing the winding of the 
lockout relay R5i O, whereby the latter relay re 
stores at this time. Upon restoring, the lockout 
relay R50 reprepares, at the contacts 53, the 
common point in the circuits for energizing the 

-40 Winding thereof. 

S. 
windings of the lockout relays in the other links. 

Also, upon restoring, the dial relay R540 con 
pletes, at the contacts 544, a path, including the 
contacts 563, the wiper. 582 of the marker SWitch 

5 580 and the engaged tenth contact in the associ 
ated contact bank and the contacts 55, for apply 
ing ground potential to the control conductor 
C483 and consequently to the control wiper T3 
of the finder switch 4 F. Also the restoration. 10 and reoperation of the line relay R30 following 
the impulses of the digit 9 repeat the impulses 
thereof, at the contacts 3?, by way of the con 
tacts 32 to the winding of the dial relay R330 
in the first trunk circuit 4 f. Further each time 

15 the line relay R3 to restores and then reoperates 
it interrupts and then recompletes, at the con 
tacts 32, the previously traced circuit for ener 
gizing the winding of the hold relay R320. The 
hold relay R320 and the dial relay R330, both 

20 being of the slow-to-release type, remain Oper 
ated during impulsing; and, at the conclusion of 
the digit 9, the line relay R3 0 and the hold relay 
R320 remain operated and the dial relay R330 
restores shortly thereafter. Upon operating, the 

25 dial relay R330 completes, at the contacts 334, 
an obvious circuit for energizing the winding of 
the dial slave relay R340, thereby to cause the 
latter relay to Operate. - 
Shortly following the conclusion of the digit 9 

30 the dial relay R330 restores, as previously noted, 
thereby to complete, at the contacts 333, a circuit 
for energizing the winding of the local relay R430. 
The last-mentioned circuit extends from the 
grounded wiper 413 of the finder switch 4F by 

35 way of the contacts 4 2, 333, 34? and 463 and the 
winding of R430 to battery. When thus ener 
gized the local relay R430 operates to complete, 
at the contacts 436, an obvious holding circuit, 
including the contacts 322, for energizing the 

Also, upon restoring, the dial 
relay R330 interrupts, at the contacts 334, the 
previously mentioned circuit for energizing the 
winding of the dial slave relay R340, thereby to 
cause the latter relay to restore shortly there 

45 after, the dial slave relay R340 being of the slow 
to-release type. Upon restoring, the dial slave 
relay R340 interrupts, at the contacts 34, the 
previously traced connection between the winding 

50 of the local relay R430 and the control Wiper 
473 of the finder Switch 4F. . . ." 
Also, upon operating, the local relay R430 in 

terrupts, at the contacts 437, the previously 
traced holding circuit for energizing the winding 
of the switch-through relay R460 in series with 

55 the magnet M476, thereby to cause the switch 
through relay R460 to restore. Also the local 
relay R430 interrupts, at the contacts 439, a fur 
ther point in the previously traced connection 
between the first marking conductor C50 and 

60 the winding of the lockout relay R4 0, and pre 
pares, at the contacts 438, a point in an alterna 
tive connection traced hereinafter between the 
first marking conductor C50 and the chain con 
ductor C423. Further the local relay R430 com 

65 pletes, at the contacts 43, 432 and 435, a bridge 
connection including the winding of the answer 
relay R420 between the line conductors of the 
trunk 47 extending to the incoming selector 45 
individual to the first trunk circuit 4f. The 

70 above-mentioned bridge connection extends from 
one of the line conductors of the trunk 47 by way 
of the contacts 431, the winding 393 of the re 
peating coil 390, the contacts 435, the winding of 
the answer relay R420, the contacts 313, the 

75 winding 394 of the repeating coil 390 and the 



?? 
contacts 432 to the other line conductor of the 
trunk 47. When the above-traced bridge circuit 
is completed the winding of the answer relay 
R420 is energized and the incoming selector -45 
is rendered responsive to the transmission of a 
digit over the trunk. 47 thereto. However, the 
answer relay R420 does not operate at this time 
as it is of the polarized type. . . . . . . . . . 
- Upon restoring, the switch-through relay R460 
interrupts, at the contacts 469, the previously 
traced circuit for energizing the winding of the 
step relay R450, thereby to cause the latter relay 
to restore. Also the switch-through relay R460 
interrupts, at the contacts 462, the previously 
traced alternative connection between the first 
marking conductor C50 and the chain conductor 
C423, and completes, at the contacts : 463, the 
previously mentioned alternative connection in 
cluding the contacts 447 and 438 between the 
first marking eonduetor C50 and the chain con 
ductor C423. Further the switch-through relay 
R460 interrupts, at the contaets i 46 | ', the previ 
ously traced circuit for energizing the winding 
of the pulse relay R520 in the first link-6, there 
by to cause the latter relay to restore. Upon 
restoring, the pulse relay-R520 interrupts, at the 
contacts 52 f, the previously-mentioned circuit for 
energizing the winding of the hold relay R530, 
thereby to cause the latter relay to restore shortly 
thereafter. Upon restoring, the hold relay R530 
completes, at the contacts 535, an obvious cir 
cuit, including the contacts 522-anad the : contacts : 
586 of the set of switch springs S584, for energiz 
ing the release magnet M587, whereby the latter 
magnet operates and releases the wipers noted 
of the marker switch 580, whereby the wipers 
thereof are returned to their normal rotary posi 
tions. ... When the marker switch 580 is thus re 
leased the set of switch springs S584 is actuated, 
thereby to interrupt, at the contacts 586 thereof, 
the previously traced circuit for energizing the 
release magnet M587, whereupon the latter mag 
net restores. Also, upon restoring, the hold relay 

- R530 interrupts, at the contaets - 533, the previ 

to the control conductor C484, thereby to mark 
the first link 6 f as idle to the finder switches of 
the various trunk circuits having access thereto. 
At this time, the first links is completely re- 50 
leased and available for further use. 
At this time the operator switchboard 2 is 

connected by way of the first trunk 43 to the 
first trunk-circuit 4; and the first trunk circuit 
is connected by way of the trunk 47 to the in 
coming selector 45, as previously noted. The 
Operator at the operator switchboard 2 then 
proceeds to dial the directory number of the 
called subscriber substation T in the central office . . 
to; which directory number comprises three 
digits. The three digits are dialed at the dial 209 
at the operator switchboard 2 and are transmit 
ted over the first trunk 43 to the line relay R3?o 
in the first trunk circuit 4 ; which line relay re 
peats the impulses of the three digits mentioned, 
at the contacts 313, over the trunk 47 to the in 
coming selector. 45 in an obvious manner. The 
incoming selector 45 responds to the first digit 
mentioned to select a corresponding group of 
trunks and then operates automatically to select 
an idle trunk in the previously selected group. 
For example, the incoming selector 45 may oper 
ate to select the trunk 72 extending to the con 
nector T, assuming that the connector 1 is idle 
at this time. The connector 7 then responds to 
the second and third digits mentioned to select 
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40 

ously traced path for applying ground potential 
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the subscriber line 73 extending to the called 
subscriber substation T. 
The connector ill then operates in order to 

test the idle or busy condition of the called sub 
scriber substation T, whereby busy tone is re 
turned over the incoming selector 45, and the 
trunk 47 in the event the called subscriber sub 
station T is busy; and ringing current is pro 
jected over the subscriber line 73 to the called 
Subscriber substation T and ring-back tone cur 
rent is returned over the incoming selector 45 
and the trunk 47 in the event the called sub 
scriber substation T is idle. The tone current 
returned over the trunk 47 traverses the wind 
ings 393 and 394 of the repeating coil 390 and the 
condenser 396 and induces corresponding tone 
current in the windings 39 f and 392 of the re 
peating coil 390 which traverses the condenser 
395, the first trunk 43 and the windings 201 and 
202 of the repeating coil 200 and the condenser 
203. The tone current traversing the windings . 
20 and 202 of the repeating coil 200 causes tone. 
current to traverse the telephone instrument at 
the operator switchboard. 2, in an obvious 
manner. . 

YASSuming that the called subscriber substation 
T is idle, ringing current is projected over the sub 
scriber line 13 thereto and the line circuit 14 is 
controlled in order to mark the subscriber line 13. 
as busy to the other connectors having access 
thereto. When the subscriber at the called sub 
Scriber substation T answers the call the con 
nector 7 operates in order to cause battery 
potential to be reversed over the incoming se 
lector 45 and the trunk 47, whereby the winding. 
of the answer relay R420 is energized in the op 
posite direction in order to cause the latter relay 
to operate. Upon operating, the answer relay 
R420 completes, at the contacts 421, an obvious 
circuit for energizing the winding of the battery 
reverse relay R350, thereby to cause the latter 
relay to operate. Upon operating, the battery 
reverse relay R350 interrupts, at the contacts 35 
and 353, the previously traced loop circuit ex 
tending between the supervisory relay R20 at 
the operator switchboard 2 and the line relay 
R3? O in the first trunk circuit 4, and recom 
pletes, at the contacts 352 and 354, an obvious 
alternative loop circuit between the supervisory 
relay R20 and the line relay R3 0; whereby bat 
tery potential is reversed over the line conductors 
of the first trunk 43 in order to cause the winding 
of the supervisory relay R2? 9 to be energized in 
the opposite direction. The supervisory relay 
R20 then operates to complete, at the contacts 
2, an obvious circuit for illuminating the Super 
visory lamp L.204, thereby to indicate to the 
operator at the switchboard 2i that the subscriber 
at the called subscriber substation T in the 
central office 10 has answered the call. At this 
time an established connection is, completed be-, 
tween the calling operator switchboard 2 in the 
distant exchange 20 and the called subscriber 
substation T in the central office fe; this connec 
tion including the previously traced loop circuit 
between the repeating coil 200 and the repeating 
coil 390; and the previously traced bridge cir 
cuit between the repeating coil 390 and the con 
nector 71; the connector Ti being connected by 
way of the subscriber line-3 to the called sub 
scriber substation. T. - - - " ...? is . . . 

Subsequently, in the event the release of the 
established connection is initiated by the sub 
scriber at the called subscriber, substation T, when 
the subscriberthereat replaces the receiver of the 

  





S 
the cutoff relay R550 to the wiper 58 of the 
marker switch 580 and the engaged third contact 
in the associated contact bank and consequently 
to the second marking conductor C502. The Sec 
ond marking conductor C592 extends to the first 
trunk circuit second group 5 and is normally 
connected to the winding of the lockout relay 
R80 in the first trunk circuit, 5 in the event 
the last-mentioned trunk circuit is idle at this 
time. 
trunk circuit second group 5 is busy at this time, 
the second marking conductor C502 is connected 
to the chain conductor C823 due to the operated 
position of one of the relays in the first trunk 
circuit 5:. 
ing conductor C502 is adapted to be connected to 
the chain conductor C823 by the local relay R830, 
the start relay R840 or the switch-through relay 
R860 under the conditions previously discussed 
in conjunction with the operation of the first 
trunk circuit first group 4t. Accordingly, it will 
be understood that the second marking conduc 
tor C502 is connected to the winding of the lock 
out relay R30 when the first trunk circuit sec 
ond group 5 is idle and is connected to the chain 
conductor C823 extending to the Second trunk 
circuit in the second group, when the first trunk 
circuit Second grOup 5 | iS buSy. 
Now assuming that the first trunk circuit sec 

'ond group 5? is idle at this time, the application 
'of resistance ground potential to the second 
marking conductor C562 completes a circuit for 
energizing the winding of the lockout relay R8.0. 
The last-mentioned circuit extends from the 
grounded secondinarking conductor C.502 by way 
of the contacts 863, 847, 839 and 8 13, the wind 
ing of R80, the contacts 87', CS80, the contacts 
of the lockout relays in the other trunk circuits, 
C68, the contacts 88 - and the resistor 822 to 
battery. When thus energized the lockout relay 
R810 operates to interrupt, at the contacts 8f3' 
and 8t", points in the previously traced original 
circuit for energizing the winding thereof, and 
completes, at the contacts 8 (6' and 8 f2', a hold 
ing circuit, including the contacts 63,642, the 
conductor. C677 and the resistor 822, for ener 
gizing the winding thereof. Also the lockout re 
'lay R84 interrupts, at the contacts 8 8', a com 
non-point in the circuits for energizing the wind 
ings of the lockout relays in the other trunk cir 
cuits in the second group, thereby positively to 
prevent operation of the lockout, relays in the 
other trunk circuits in the second group at this 
time. Also the lockout relay R8 for completes, at 
the contacts 8 ', an obvious circuit, including 
the conductor C676, for energizing the winding 
of the timer relay R635 in the common equipment 
second group 50 in order to cause the latter relay 

On the other hand, in the event the first 

More particularly, the second mark 
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40 

5 5 

to operate. Upon operating, the timer relay R635 
SetS its carnature into vibration, whereby there 
is completed intermittently at the contacts 637 an 
obvious circuit, including the contacts 8 ' and 
the conductor C676, for energizing the winding 
of the timer relay R630, whereby the latter relay 
is energized intermittently. However, the timer 
relay R630 is of the slow-to-operate type and 
does not operate until after a predetermined time 
interval, for a purpose more fully explained here 
inafter. - " " ... : 

Further the lockout relay R80 completes, at 
the contacts 8 9', a path, including the conductor 
C682, for applying battery potential by way of the - 
resistors'653 to the second marking conductor 
C502, thereby to complete a low resistance circuit 

60 

65 

70 

substantially identical to that previously traced 75 
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for energizing the upper winding of the cutoff re 
lay R550 in the first link 6. When thus en 
ergized the cutoff relay R550 operates to Com 
plete, at the contacts 554, an obvious holding cir 
cuit, including the contacts 563, for energizing 
the lower winding thereof, and to interrupt, at 
the contacts 553, the previously traced original 
path for applying resistance ground potential to 
the second marking conductor C502. Also the 
cutoff relay R550 completes, at the contacts 552, 
an obvious path, including the contacts 56, for 
applying battery potential by Way of the upper 
winding of the release relay R560 to the control 
conductor C483, for a purpose more fully ex 
plained hereinafter. Also at this point it is noted 
that the operated hold relay R530 retains com 
pleted, at the contacts 532, an obvious circuit, 
including the resistor 564, for energizing the low 
er winding of the release relay R560, thereby to 
render the latter relay exceedingly fast to operate 
when the upper Winding thereof is Subsequently 
energized, the release relay. R560 being of the 
polarized type. 

Continuing now with the operation of the first 
trunk circuit second group 5, upon operating, the 
lockout relay R80 also completes, at the contacts 
84', a circuit, including the contacts 63, 642 and 
65 and the conductor C68, for energizing the 
magnet M876, thereby to cause the latter magnet 
to operate and condition the wipers noted of the 
finder switch 5 F individual to the first trunk 
circuit second group 5 to be driven one step in 
the clockwise direction. Also the magnet M876, 
upon operating, completes, at the contacts 878, 
an obvious circuit, including the contacts 816 and 
the conductor C674, for energizing the winding 
of the step relay R-650 in the common equipment 
second group 50. When thus energized the step 
relay R650 operates to interrupt, at the contacts 
65, the previously traced circuit for energizing 
the magnet M876, thereby to cause the latter 
magnet to restore and drive the Wipers noted of 
the finder switch 5F one step in the clockwise 
direction. Also, upon restoring, the magnet 
M876 interrupts, at the contacts 878, the previ 
ously traced circuit for energizing the Winding 
of the step relay R650, thereby to cause the latter 
relay to restore and reprepare, at the contacts 
65, the previously traced circuit for energizing 
the magnet M876. Accordingly, it Will be under 
stood that the magnet M876 and the step relay 
R650 interact, in the manner described above, 
whereby the wipers noted of the finder switch 
5 F are driven step by step in the clockwise direc 
tion until they engage the contacts in the asso 
ciated contact banks terminating the conductors 
extending to the first link 6, which conductors 
are also terminated by the contacts engaged by 
the wipers noted of the finder Switch 4F in 
dividual to the first trunk circuit first group 4, 
the conductors mentioned being the conductors 
C48, C482, C483, C484 and C485 extending to 
the first link 6 l. - . - 
More particularly, when the wipers noted of the 

finder switch 5F engage the contacts in the as 
sociated contact banks terminating the conduc 
tors C48 to C485, inclusive, a series circuit is 
completed for energizing the upper Winding of 
the release relay R560 in the first link 61 and 
the upper winding of the cutoff relay R640 in 
the common equipment second group 50. The 
above-mentioned circuit extends from ground by 
way of the upper winding of R640, C673, the con 
tacts 8f3, the control wiper 873 of the finder 
switch 5 F and the engaged contact in the asso 
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ciated contact bank, C483, the contacts 552 and 
56; and the upper winding of R560 to battery. 
When this series circuit is completed the cutoff 
relay R640 and the release relay R560 operate. 
Upon operating, the cutoff relay R640 completes, 
at the contacts 64, an obvious circuit, including 
the contacts 636, for energizing the lower wind 
ing thereof; and, upon operating, the release re 
lay R560 completes, at the contacts 562, an ob 
vious path for short-circuiting the resistor 564 
and consequently an obvious holding circuit for 
energizing the lower Winding thereof. Also the 
release relay R560 interrupts, at the contacts 56, 
the previously traced path for applying resistance 
battery potential by way of the upper winding 
thereof to the control conductor C483, and in 
terrupts, at the contacts 563, the previously traced 
holding circuit for energizing the lower winding 
of the cutoff relay R550 and the previously traced 
multiple holding circuit for energizing the Wind 
ing of the lockout relay R50, whereupon the cut 
off relay R550 and the lockout relay R50 restore. 
Upon restoring, the lockout relay R50 recom 
pletes, at the contacts 53, the common point in 
the circuits for energizing the Windings of the 
lockout relays in the other links, whereby the 
other links in the group may be utilized at this 
time. However, it is noted that the pulse relay 
R520 and the hold relay R530 are retained in 
their operated position, thereby to retain busy 
the first link 6. More particularly, the operated 
hold relay R53) retains completed, at the con 
tacts 533, the previously mentioned path for ap 
plying ground potential to the control conductor 
C484, thereby to retain the first link 6 marked 
as busy to the finder Switches of the Various trunk 
circuits in the various groups having acceSS 
thereto. 
Continuing now with the operation of the com 

mon equipment second group 50, upon operating, 
the cutoff relay R640 also interrupts, at the con 
tacts 642, the previously traced circuit for ener 
gizing the magnet M876, thereby positively to 
prevent further operation of the finder Switch 
5F at this time, whereby the finder switch 5 F 
is arrested while the wipers thereof engage the 
contacts in the associated contact banks termi 
nating the conductors C48 to C485, inclusive, 
extending to the first link 6, as previously noted. 
Also the cutoff relay R.640 completes, at the con 
tacts 643, a circuit, including the conductor C679, 
the contacts 8 5’, 831, 87, the conductor C675 
and the resistor 652, for energizing the winding 
of the switch-through relay R860, whereby the 
latter relay operates. Upon operating, the switch 
through relay R860 completes, at the contacts 
862', an obvious connection between the second 
marking conductor C502 and the chain conduc 
tor C823 extending to the second trunk circuit, 
in the Second group, thereby to render the other, 
trunk circuits in the second group selectable via 
the second marking conductor C592 by the mark 
er Switches of the other links at this time. 
Also when the lockout relay R8 to operated it 

completed, at the contacts 84, obvious multiple 
circuits for energizing the upper windings of the 
signal relay RT 60 and the supervisory relay RTO, 
thereby to cause these relays to operate. Also 
the lockout relay R80 completed, at the con 
tacts 8, an obvious holding circuit for ener 
gizing the lower winding of the signal relay RT 60, 
the latter relay being operated at this time. 
Upon operating, the signal relay RT 60 completes, 
at the contacts 763, an obvious circuit for ener 
gizing the winding of the signal slave relay R780, 
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thereby to cause the latter relay to operate, 
Upon operating, the signal slave relay R780 Com 
pletes, at the contacts 78, an obvious holding 
circuit, including the contacts 775, for energizing 
the lower winding of the supervisory relay RT TO. 
Also when the cutoff relay R640 operated it 

interrupted, at the contacts 642, the previously 
traced holding circuit for energizing the Winding 
of the lockout relay R80, thereby to cause the 
latter relay to restore. Upon restoring, the lock 
out relay R80 interrupts, at the contacts 87, 
the previously traced circuit for energizing the 
winding of the switch-through relay R860 and 
completes, at the contacts 88, an alternative 
holding circuit for energizing the winding of 
the SWitch-through relay R860 in series with the 
magnet M876. The last-mentioned circuit ex 
tends from ground by way of the contacts 78, 
864 and 866, the winding of R860, the contacts 
837, 818 and 877 and the magnet M876 to bat 
tery. When this series holding circuit is com 
pleted the switch-through relay R860 is retained 
in its operated position; however, the magnet 
M876 does not operate due to the high series 
resistance of the winding of the switch-through 
relay. R860. · · 
Also When the signal relay R760 operated it 

completed, at the contacts 762, a path, including 
the contacts 8, the winding 792 of the repeat 
ing coil 790, the line conductor C62 of the first 
trunk second group 53, the dial 609, the winding 
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602 of the repeating coil 600 and the contacts 
608 of the talk key K606, for short-circuiting 
the Winding of the signal relay R620 in the 
position equipment at the Operator Switchboard 
3 in the distant exchange 30. Subsequently, 
When the lockout relay R8 O restored it inter 
rupted, at the contacts 8, the above-traced 
path for short-circuiting the winding of the sig 
nal relay R620, whereby a series holding circuit 
Substantially identical to that traced above is 
Completed for energizing the Winding of the sig 
nal relay R620 and the lower winding of the 
signal relay R760. When the series holding cir 
cuit for energizing the winding of the signal 
relay R620 and the lower winding of the signal 
relay R760 is completed the signal relay R620 
operates and the signal relay R760 is retained 
in its operated position. Upon operating, the 
signal relay R620 completes, at the contacts 62, 
an obvious circuit for illuminating the answer 
lamp L605 in the position equipment at the oper 
ator switchboard 3?, thereby to indicate to the 
operator thereat that a call is waiting to be 
answered on the first trunk second group 53. 

Also, upon restoring, the lockout relay R80 
interrupts, at the contacts 814, the previously 
traced multiple circuits for energizing the upper 
windings of the signal relay R760 and the super 
visory relay R770. However, the latter relays 
are retained in their operated position at this 
time due to the previously traced holding circuits 
for energizing the lower windings thereof. Also, 
upon restoring, the lockout relay R80 recom 
pletes, at the contacts 88, the common point 
in the circuits for energizing the windings of 
the lockout relays in the other trunk circuits in 
the second group, thereby to render the other 
trunk circuits in the second group selectable over 
the second marking conductor C502 by the mark 
er SWitches of the other links at this time. Also 
the lockout relay R80 interrupts, at the con 
tacts 8 f', the previously traced circuit for ener 
gizing the winding of the timer relay R.635 in 
the common equipment second group 50, thereby. 



1O 
to cause the latter relay to restore. Upon re 
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circuit substantially identical to that previously 

storing, the timer relay R635 interrupts, at the , 
contacts 636, the previously traced holding cir 
cuit for energizing the lower winding of the cut 
off relay R640, thereby to cause the latter relay 
to restore. Further the timer relay R635 inter 
rupts, at the contacts 637, the previously traced 
circuit for intermittently energizing the winding 
of the timer relay R630, thereby positively to 
prevent operation of the latter relay at this time. 
Also, upon operating, the switch-through relay 

R860 completes, at the contacts 86? and 862, an 
obvious connection between the windings T93 and 
194 of the repeating coil T90 and the line wipers 
87 f and 872 of the finder switch 5 F; and com 
pletes, at the contacts 862, a circuit for energiz 
ing the winding of the battery reverse relay R750. 
The last-mentioned circuit extends from ground 
by way of the contacts 32,332, 37 and 433, the 
winding 394 of the repeating coil. 390, the con 
tacts 462, the wiper 472 of the finder switch 4F 
and the engaged contact in the associated con 
tact bank, C482, the wiper 872 of the finder 
Switch 5F and the engaged contact in the asso 
ciated contact bank, the contacts 862, the wind 
ing 794 of the repeating coil 790, the contacts 
833 and T12 and the winding of R750 to battery. 
When thus energized the battery reverse relay 
R750 operates to condition the line relay R? 0 to 
supply reversed battery over the first trunk sec 
ond group 53, in a manner more fully explained 
hereinafter. w 

When the operator at the switchboard 3 in 
the distant exchange 30 observes the illuminated 
answer lamp L605 she answers the call on the 
first trunk second group 53 by operating the talk 
key K606, thereby to interrupt, at the contacts 
608 thereof, the previously traced holding circuit 
for energizing the winding of the signal relay 
R626 in series with the lower winding of the sig 
nal relay R760 in order to cause these relays to 
restore. Also when the talk key K606 is thus op 
erated there is completed, at the contacts 607 
thereof, a series circuit for energizing the wind 
ing of the supervisory relay R60 and the upper 4: 
and lower windings of the line relay R70. The 
last-mentioned circuit extends from ground by 
way of the lower winding of R70, the contacts 
752, the windings 79 of the repeating coil 790, 
the line conductor C67 f of the first trunk 53, the 
winding 60l of the repeating coil 600, the wind 
ing of R6?o, the contaets 607 of the talk key 
K606, the Winding 602 of the repeating coil 600, 
the dial 609, the line conductor C672 of the first 
trunk 53, the winding 792 of the repeating coil 
790, the contacts 76? and 754 and the upper 
winding of RTO to battery. When this series 
circuit is completed the line relay RTO operates; 
also the Supervisory relay R6 fo operates in view 
of the reverse direction of the supply of battery 
current via the upper and lower windings of the 
line relay RTO to the line conductors of the first 
trunk 53, the supervisory relay R60 being of 
the polarized type. Upon operating, the super 
visory relay R60 completes, at the contacts 6, 
an obvious circuit for illuminating the Super 
visory lamp L604. Upon operating, the line re 
lay R7 do completes, at the contacts 72, an ob 
vious circuit for energizing the winding of the 
hold relay R720, thereby to cause the latter re 
lay to operate and complete, at the contacts 722, 
a holding circuit substantially identical to that 
previously traced for energizing the Winding of 
the switch-through relay R860 in Series with the 
magnet M876 and an obvious multiple holding 
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traced for energizing the lower winding of the 
Supervisory relay R770. At this point it is noted 
that, upon restoring, the signal relay R760 inter 
rupts, at the contacts 163, the previously men 
tioned circuit for energizing the winding of the 
Signal slave relay R780, thereby to cause the lat 
ter relay to restore shortly thereafter, the signal 
slave relay R80 being of the slow-to-release type. 
However, the signal slave relay R780 does not 
rest0re until subsequent to the operation of the 
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line relay RTO and the hold relay R720, where 
by the supervisory relay R770 and the switch. 
through relay R860 are retained in their operated 
positions. 

Also the line relay R70 completes, at the con 
tacts 72, a circuit for energizing the winding of 
the battery reverse relay R350 in the first trunk 
circuit first group 4, the last-mentioned circuit 
extending from ground by way of the contacts 
Tl2, 732, 774 and 834, the winding 793 of the 
repeating coil 790, the contacts 86, the line 
Wiper 87 of the finder switch 5F and the en 
gaged contact in the associated contact bank, 
C48?, the line wiper 47 ? of the finder switch 4F 
and the engaged contact in the associated con 
tact bank, the contacts 46, the Winding 393 of 
the repeating coil 390, the contacts 434 and 373 
and the winding of R350 to battery. When thus 
energized the battery reverse relay R350 operates 
in Order to cause battery potential to be re 
versed over the first trunk first group 43, in the 
manner, previously explained. At this time the 
upper and OWer Windings of the line relay R30 
are energized in series with the Winding of the 
supervisory relay R2 0 and the direction of bat 
tery supply over the first trunk 43 is such that 
the Supervisory relay R20 operates, the latter 
relay being of the polarized type as previously 
noted. Upon operating, the supervisory relay 
R210 completes, at the contacts 21, the pre 
viously mentioned circuit for illuminating the 
Supervisory lamp L.204, thereby to indicate to 
the operator at the SWitchboard 2? that the call 
has been answered by the operator at the switch 
board 3?. 
At this time an established connection is com 

pleted between the calling operator switchboard 
2 in the distant eXchange 20 and the called op 
erator Switchboard 3 in the distant exchange 
30. More particularly, the position equipment at . 
the -calling operator switchboard 2 is opera 
tively connected by Way of the previously traced 
loop circuit, including the first trunk first group 
43 and the windings 391 and 392 of the repeating 
coil 399 to the upper and lower windings of the 
line relay R30 in the first trunk circuit first 
group 4; the position equipment at the called 
Operator SWitchboard 3 is operatively connected 
by Way of the previously traced loop circuit, in 
cluding the first trunk second group 53 and the 
windings 79 and 792 of the repeating coil 790 
to the upper and lower windings of the line relay 
RTO in the first trunk circuit second group 51; 
the windings 393 and 394 of the repeating coil 
390 in the first trunk circuit first group 4 are 
connected by way of the condenser 396 and the 
Contacts 46fi and 462 to the line wipers 47 and 
472 of the finder switch 4F; the windings 793 
and 794 of the repeating coil 790 in the first trunk 
circuit second group 5? are connected by way of 
the condenser 796 and the contacts 86? and 862 
to the line wipers 8 and 872 of the finder switch 
5F; and the line conductors C48 and C482 ex 

75 tending to the first link 6 are terminated by the 
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contacts engaged by the line wipers 47 and 472 
of the finder switch 4F, as well as by the con 
tacts engaged by the line wipers 87 and 872 of 
the finder switch 5 F. Accordingly, at this time, 
the operator at the calling switchboard 2i in the 
distant exchange 20 may converse With the Op 
erator at the called switchboard 3 in the distant exchange 30. 
In the event the operator at the calling switch 

board 2 in the distant exchange 20 should de 
sire to resignal the operator at the called Switch 
board 3? in the distant exchange 30, this may 
be accomplished by operating the dial 209 in 
accordance with any digit, thereby to cause the 
line relay R30 in the first trunk circuit first 
group 4 to follow the digit mentioned. Each 
time the line relay R30 restores and then re 
operates it interrupts and then recompletes, at 
the contacts 312, the previously traced circuit for 
energizing the winding of the battery reverse 
relay R750 in the first trunk circuit second group 
5, thereby to cause the latter relay to follow 
the impulses of the digit mentioned. Each time 
the battery reverse relay R759 restores and then 
reoperates it effects the reversal of battery poten 
tial over the line conductors of the first trunk 
Second group 53, whereby the supervisory relay 
R6 follows the impulses of the digit mentioned, 
the supervisory relay R60 being of the polarized 
type, as previously noted. Each time the Super 
visory relay R60 restores and then reoperates 
it interrupts and then recompletes, at the con 
tacts S. , the previously mentioned circuit for 
illuminating the supervisory lamp L604, whereby 
the supervisory lamp L694 is flashed in accord 
ance with the digit mentioned. The flashing of 
the supervisory lamp L604 in accordance with 
the digit mentioned attracts the attention of the 
operator at the called Switchboard 3 in the dis 
tant exchange - 30. 
In the event the operator at the called switch 

board 3 in the distant exchange 39 should de 
sire to resignal the operator at the calling switch 
board 2 in the distant exchange 20, this may he 
accomplished by operating the dial 609 in accord 
ance with any digit, thereby to cause the line 
relay RTO in the first trunk circuit second group 
5 to follow the digit mentioned. Each time the 
line relay R70 restores and then reoperates it 
interrupts and then recompletes, at the contacts 
72, the previously traced circuit for energizing 
the winding of the battery reverse relay R359 in 
the first trunk circuit first group 4, thereby to 
cause the latter relay to follow the impulses of 
the digit mentioned. Each time the battery re 
verse relay R350 restores and then reoperates it 
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effects the reversal of battery potential over the 
line conductors of the first trunk first group 43, 
whereby the supervisory relay R2 0 follows the 
impulses of the digit mentioned, the supervisory 
relay R2 () being of the polarized type, as pre 
viously noted. Each time, the Supervisory relay 
R2 to restores and then reoperates it interrupts 
and then recompletes, at the contacts 2, the 
previously mentioned circuit for illuminating the 
Supervisory lamp L24, whereby the supervisory 
lamp 24 is flashed in accordance with the digit, 
mentioned. The flashing of the supervisory lamp 
L204 in accordance with the digit mentioned at 
tracts the attention of the operator at the calling 
Switchboard 2 in the distant exchange 20. 
The release of the established connection be 

tween the calling Operator switchboard 2 in the 
distant exchange 20 and the called operator 
switchboard 3? in the distant exchange 30 may 
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be initiated at either of the Switchboards men: 
tioned. The operator at the calling switchboard 
2 may initiate the release of the established 
connection by restoring the talk key K206 in 
order to effect the restoration of the supervisory 
relay R2 and the line relay R30, in an obvious 
manner; and, upon restoring, the line relay R30 
interrupts, at the contacts 32, the previously 
traced circuit for energizing the winding of the 
battery reverse relay R750, thereby to cause the 
latter relay to restore and effect the restoration 
of the Supervisory relay R60, whereby the Super 
visory lamp LS 64 is extinguished in order to in 
dicate to the operator at the called switchboard 
3f that the release of the established connection 
has been initiated by the operator at the calling 
switchboard 2. On the other hand, the operator 
at the called switchboard 3f may initiate the re 
lease of the established connection by restoring 
the talk key K606 in order to effect the restora 
tion of the Supervisory relay R.60 and the line 
relay R7 fg, in an obvious manner; and, upon re 
storing, the line relay R7 fo interrupts, at the con 
tacts 712, the previously traced circuit for ener 
gizing the winding of the battery reverse relay 
R359, thereby to cause the latter relay to restore 
and effect the restoration of the Supervisory relay 
R2 fo, whereby the supervisory lamp L.204 is ex 
tinguished in order to indicate to the Operator 
at the calling Switchboard 2 that the release of 
the established connection has been initiated by 
the operator at the called switchboard 3. When 
the operator at the called operator switchboard 
3 receives the release Supervision indicated 
above, she restores the talk key K606; and when 
the operator at the calling operator switchboard 
2f receives the release supervision indicated 
above, she restores the talk key K206. 

Also, upon restoring, the line. relay R30 in 
the first trunk circuit first group 4 interrupts, 
at the contacts 32, the previously mentioned 
circuit for energizing the winding of the hold 
relay R320, thereby to cause the latter relay to 
restore shortly thereafter. Upon restoring, the 
hold relay R320 interrupts, at the contacts 322, 
the previously traced holding circuit for ener 
gizing the winding of the Switch-through relay 
R460, thereby to cause the latter relay to restore. 
Upon restoring, the switch-through relay R460 
interrupts, at the contacts 469, the previously 
traced circuit for energizing the winding of the 
step relay R450, thereby to cause the latter relay 
to restore. Further, the switch-through relay 
R460 interrupts, at the contacts 46 í and 462, 
the previously traced connection between the 
repeating coil 390 and the line wipers 47 and 
472 of the finder switch 4F, thereby to interrupt 
the connection to the line conductors C48 and 
C482 extending to the first link 6. Further the 
Switch-through relay R460 recompletes, at the 
contacts 463', the previously traced connection 
between the first marking conductor C50 f and 
the winding of the lockout relay R40, thereby 
to mark the first trunk circuit first group 4 as 
selectable via the first marking conductor C50. 
by the marker switches of the various links. 
Further the hold relay, R320 interrupts, at the 
contacts 322, the previously traced path for ?? 
plying ground potential to the control wiper 474 
of the finder switch 4F, thereby to interrupt 
the path in the first trunk circuit first group 4. 
for applying ground potential to the control con 
ductor C484 extending to the first link 6 f. At 
this time the first trunk circuit first group 4. 
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is completely released and available for further 
Se. 
Also when the line relay R30 in the first trunk 

circuit first group 4 restores it interrupts, at 
the contacts 34, the previously traced circuit 
for energizing the winding of the pulse relay R520 
in the first link 6, thereby to cause the latter 
relay to restore and effect the restoration of the 
hold relay R530 shortly thereafter. Upon re 
storing, the hold relay R530 interrupts, at the 
contacts 532, the previously traced holding cir 
cuit for energizing the lower Winding of the 
release relay R560, thereby to cause the latter 
relay to restore. Also, upon restoring, the hold 
relay R530 completes, at the contacts 535, the 
previously traced circuit for energizing the re 
lease magnet M587, thereby to cause the latter 
magnet to operate and release the wiperS noted 
of the marker Switch. 580. When the marker 
switch 580 is thus released the set of Switch 
springs S584 is operated, thereby to interrupt, 
at the contacts 586 thereof, the previously traced 
circuit for energizing the release magnet M587 
in order to cause the latter magnet to restore. 
Further the hold relay R530 interrupts, at the 
contacts 533, the previously mentioned path for 
applying ground potential to the control con 
ductor C484, whereby the first link 6 is marked 
as idle to the finder switches of the various trunk 
circuits in the various groupS having acceSS 
thereto. At this time the first link 6 is Com 
pletely released and available for further use. 
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Also, upon restoring, the line relay RTO in 
the first trunk circuit second group 5 interrupts, 
at the contacts T 2, the previously mentioned 
eircuit for energizing the winding of the hold 
relay RT20, thereby to cause the latter relay to 
restore shortly thereafter. Upon restoring, the 
hold relay R720 interrupts, at the contacts 122, 
the previously traced holding circuit for ener 
gizing the winding of the switch-through relay 
R860, thereby to cause the latter relay to restore. 
Upon restoring, the switch-through relay R860 
interrupts, at the contacts 869, the previously 
traced circuit for energizing the winding of the 
step relay R850, thereby to cause the latter relay : 
to restore. Further the switch-through relay 
R860 interrupts, at the contacts 86 and 862, 
the previously traced connection between the 
repeating coil 790 and the line wipers .87 and 
872 of the finder switch 5F, thereby to interrupt 
the connection to the line conductors C48 and 
C482 extending to the first link 6. Further the 
switch-through relay R860 recompletes, at the 
contacts 863, the previously traced connection 
between the second marking conductor C502 and 
the Winding of the lockout relay R80, thereby 
to mark the first trunk circuit second group 5f 
as selectable via the second marking conductor 
C502 by the marker switches of the various links. 
Further the hold relay. RT20 interrupts, at the 
contacts 722, the previously traced holding cir 
cuit for energizing the lower winding of the 
supervisory relay RTTO, thereby to cause the 
latter relay to restore. At this time the first 
trunk circuit second group 5 f is completely re 
leased and available for further use. 
In view of the foregoing explanation of the 

mode of operation of the first trunk circuit first 
group 4 in conjunction with the first link 6 
and the first trunk circuit second group 5 to 
extend a connection from the calling operator 
switchboard 2 in the distant exchange 20 to the 
called operator Switchboard 3 in the distant 
exchange 30 via the first trunk first group 43 
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and the first trunk second group 53, it will be 
understood that any one of the trunk circuits in 
the first group is operative in conjunction with 
any one of the links and any one of the trunk 
circuits in the second group, in a substantially 
identical manner, to extend a connection from 
the calling operator switchboard 2 in the dis 
tant exchange 20 to the called operator Switch 
board 3 li in the distant exchange 30 via the cor 
responding trunk in the first group and the cor 
responding trunk in the second group, Also, 
any one of the trunk circuits in any one of the 
groups is operative in conjunction with any. One 
of the links and any one of the trunk circuits 
in any other of the groups, in a Substantially 
identical manner, to extend a connection from 
the calling operator switchboard in the corre 
sponding one distant exchange to the called oper 
ator switchboard in the corresponding other dis 
tant exchange via the corresponding trunk in 
the one group and the corresponding trunk in 
the other group. 

- In the foregoing explanation of the mode of 
operation of the first trunk circuit Second group 
5 in conjunction with the common equipment 
second group 50 in order to arrest operation of 
the finder switch 5F of the first trunk circuit 
5, when the conductors C48, to C485, inclusive, 
extending to the first link 6 are selected by the 
wipers noted of the finder switch 5F, it was as 
sumed that this operation took place in a very 
short interval of time following the operation of 
the timer relay R.635 in the common equipment 
second group 50 and prior to the operation of 
the timer relay R630. However, it may occur 
that the finder switch 5F operates in the man 
ner previously explained, but is unable to find 
the marking conductor C483 extending to the 
first link 6 in order to effect operation of the 
cutoff relay R640 in the common equipment sec 
ond group 50, in the manner previously explained. 
In this event, a predetermined time interval after 
the operation of the timer relay R.635 and after 
the finder switch 5 IF has had ample time to find 
the conductors C48 to C485, inclusive, extend 
ing to the first link 6, the timer relay R630 Oper 
ates. As previously explained, upon operating, 
the timer relay R635 sets its armature into vibra 
tion, whereby the circuit for energizing the Wind 
ing of the timer relay R630 is completed inter 
mittently at the contacts 637, and the timer relay 
R630 is of the slow-to-operate type. Upon Oper 
ating, the timer relay R630 interrupts, at the 
contacts 631, the previously traced circuit for 
energizing the magnet M876, thereby positively 
to arrest further operation of the finder Switch 
5F at this time. Also the timer relay R630 in 
terrupts, at the contacts 63f, the previously traced 
holding circuit for energizing the winding of the 
lockout relay R80 in the first trunk circuit sec 
ond group 5 in order to cause the latter relay to 
restore, 
Upon restoring, the lockout relay R80 effects 

the release of the first trunk circuit 5 in the 
manner previously explained. At this time the 
cutoff relay R550 in the first link 6f occupies its 
operated position, thereby to interrupt, at the 
contacts 553, the previously traced path for apply 
ing resistance ground potential by way of the 
upper winding thereof to the second marking con 
ductor C502. Accordingly, reoperation of the 
first trunk circuit second group 5 is not initiated . 
and the first link 6 is locked out of service. 

75 
Accordingly, at this time, the connection extend 
ed from the calling operator switchboard 2 in 
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the distant exchange 20 is routed via the first 
trunk first group 43, the first trunk circuit first 
group 4, the finder switch 4F and the con 
ductor C48 i to C485, inclusive, to the first link 
6i, and no further operation of the first link 6 
takes place at this time. After a brief time in 
terval the operator at the switchboard 2 con 
cludes that the established connection to the 
called operator switchboard 3 in the distant ex 
change 30 may not be completed immediately; 
whereupon the operator at the calling Operator 
switchboard 2 restores the talk key K206, there 
by to effect the release of the first trunk circuit 
4 and the consequent release of the first link 
6, in the manner previously explained. 

Conclusions 
In view of the foregoing, it is apparent that a 

telephone system is provided Which comprises a 
central office and a plurality of distant ex 
changes; which system includes improved appa 
ratus for setting up and for SuperVising connec 
tions from the various distant exchanges to the 
central office and between the various distant 
exchanges by Way of the central office. 
While one embodiment of the invention has 

been disclosed, it will be understood that various 
modifications may be made therein which are 
within the true spirit and scope of the invention. 

- What is claimed is: 
1. In a telephone System, a plurality of trunks, 

a plurality of switches individually associated 
with said trunks, a plurality of links accessible 
to Said switches, Switching apparatus associated 
With said trunks, a plurality of lines accessible 
to said Switching apparatus, means controlled 
Over a calling one of said trunks for causing the 
associated switch to seize an idle one of said links, 
register means included in said one link for Se 
lectively registering a trunk call or a line call, 
means controlled by said register means in the 
event a trunk call is registered for causing the 
Switch associated with a called one of said trunks 
to seize said one link, thereby to complete a 
connection between said calling trunk and 
Said called trunk, additional means controlled 
by Said register means in the event a line 
call is registered for rendering operative said 
SWitching apparatus, and means for Operating 
said Switching apparatus to seize a called one of 
Said lines, thereby to complete a connection be 
tWeen said calling trunk and said called line. 

2. In a telephone system, a plurality of trunks, 
a plurality of Switches individually associated 
With Said trunks, a plurality of links accessible 
to said Switches, switching apparatus associated 
With Said trunks, a plurality of lines accessible 
to Said switching apparatus, means controlled 
Over a calling one of said trunks for causing the 
a SSociated SWitch to seize an idle one of Said 
links, register means included in said one link 
for Selectively registering a trunk call or a line 
call, means controlled by said register means 
in the event a trunk call is registered for caus 
ing the switch associated with a called one of 
Said trunks to seize said one link, thereby to 
complete a connection between said calling trunk 
and said called trunk, additional means con 
trolled by Said register means in the event a 
line call is registered for rendering operative said 
SWitching apparatus, and additional means con-- 
trolled Over said calling trunk for operating 
Said Switching apparatus to seize a called one 
of Said lines, thereby to complete a connection 
between said calling trunk and said called line. 
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3. In a telephone system, a plurality of trunks, 

a plurality of switches individually associated 
with said trunks, a plurality of links accessible 
to said switches, a plurality of selectors indi 
vidually associated with said trunks, a plurality 
of lines accessible to said Selectors, means con 
trolled over a calling one of said trunks for caus-, 
ing the associated switch to seize an idle one 
of said links, register means included in Said 
one link for selectively registering a trunk call 
or a line call, means controlled by said register 
means in the event a trunk call is registered for 
causing the switch associated with a called one 
of said trunks to seize said one link, thereby to 
complete a connection between said calling trunk 
and said called trunk, additional means con 
trolled by said register means in the event a 
line call is registered for rendering Operative 
the selector associated with said calling trunk, 
and means for operating said last-mentioned 
selector to set up a connection to a called One 
of said lines, thereby to complete a connection 
between said calling trunk and said called line. 

4. In a telephone system, a plurality of trunks, 
a plurality of finders individually associated with 
said trunks, a plurality of links accessible to said 
finders, a plurality of selectors individually asso 
ciated with said trunks, a plurality of lines ac 
cessible to said selectors, means controlled over 
a calling one of said trunks for causing the aSSO 
ciated finder to find an idle one of said links, 
register means included in said one link for 
selectively registering a trunk call or a line call, 
means controlled by said register means in the 

5 event a trunk call is registered for causing the 
finder associated with a called One of said trunks 
to find said one link, thereby to complete a con 
nection between said calling trunk and said 
called trunk, additional means controlled by said 
register means in the event a line call is regis 
tered for rendering operative the selector asso 
ciated with said calling trunk, and means for 
operating said last-mentioned selector to set up 
a connection to a called one of said lines, there 
by to complete a connection between said calling 
trunk and said called line. 

5. In a telephone System, a plurality of groups 
of trunks, a plurality of groups of SWitches in 
dividually associated with said groups of trunks, 
a plurality of links accessible to said groups of 
switches, switching apparatus associated with 
said groups of trunks, a plurality of lines ac 
cessible to Said switching apparatus, means con 
trolled Over any calling trunk in any one of said 
groups for causing the associated switch to seize 
an idle one of Said links, register means in 
cluded in said one link for selectively register 
ing a call to any one of said groups of trunks or 
a line call, means controlled by said register 
means in the event a call to another of said 
groups of trunks is registered for causing the 
switch associated with an idle one of the trunks 
in said other group to seize said one link, thereby 
to complete a connection between the calling 
trunk in said one group and the called trunk. 
in said other group, additional means controlled 
by said register means in the event a line call is 
registered for rendering operative said switching 
apparatus, and means for operating said switch 
ing apparatus to seize a called one of said lines, 
thereby to complete a connection between the 
calling trunk in said one group and said called 
line. - . . . . . . . 

6. In a telephone system, a plurality of trunks, 
a plurality of switches individually associated 



14 
with said trunks, a plurality of links accessible to 
Said switches, switching apparatus associated 
with said trunks, a plurality of lines accessible 
to said switching apparatus, means controlled 
over a calling one of said trunks for operating 
the associated switch to-seize an idle one of 
said links, means responsive to the operation of 
said last-mentioned switch for connecting it to 
said calling trunk, register means included in 
said one link and controllable over said calling 
trunk and the associated Switch selectively to 
register a trunk call or a line call, means con 
trolled by said register means in the event a 
trunk call is registered for operating the switch 
associated with a called one of said trunks to 
Seize said. One link, means responsive to the op 
eration of said last-mentioned switch for con 
necting it to said called trunk, whereby a con 
nection is completed between said calling trunk 
and said called trunk, additional means con 
trolled by said register means in the event a 
line call is registered for disconnecting said 
calling trunk from the associated switch and 
for connecting said calling trunk to said switch 
ing apparatus, and additional means control 
lable over said calling trunk for operating said 
Switching apparatus to seize a called one of 
said lines, thereby to complete a connection be 
tween said calling. trunk and said called line. 

7. In a telephone system, a plurality of oper 
ator switchboards, a plurality- of trunks : indi 
vidually extending to said operator switchboards, 
a plurality of Switches individually associated 
with said trunks, a plurality of links accessible to 
said switches, means controllable from any call- 35 
ing one of said operator switchboards for initiat 
ing a call-on the trunk extending thereto, means 
responsive to the initiation of a call on said last 
mentioned trunk for operating the associated 
switch to seize an idle one of said:links, register 40 
means included in said one link for registering a 
call to a called one of said operator switch-boards, 
means controlled by said register means for oper 
ating the switch associated with the trunk ex 
tending to said called operator switchboard to 45 
seize said one link, thereby to extend the call 
over said last-mentioned trunk to said called 
Operator Switchboard, and means controllable 
from said called operator switchboard for answer 
ing the call extended thereto. 

8. In a telephone system, a plurality of oper 
ator switchboards, a plurality of trunks indi 
vidually extending to said operator switchboards, 
a plurality of switches individually associated 
With Said trunks, a plurality of links accessible 55 
to said switches, means controllable from any 
calling one of said operator switchboards for 
initiating a call on the trunk extending thereto, 
means responsive to the initiation of a call on 
said last-mentioned trunk for operating the as- 60 
sociated switch to seize an idle one of said links, 
register means included in said one link for reg 
istering a call to a called one of said operator 
switchboards, means controlled by said register 
means for operating the switch associated with 65 
the trunk extending to said called operator 
switchboard to seize said one link, thereby to ex 
tend the call over said last-mentioned trunk to 
said called operator switchboard, means respon 
sive to the operation of said last-mentioned 70 
switch for transmitting a callsignal to said called 
operator switchboard, means controllable from 
said called operator switchboard for answering 
the call extended thereto, and means responsive - 
to the answering of the call at said called operator 75: 
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switchboard for transmitting an answer signal to 
Said calling operator Switchboard. , , 

9. In a telephone system, a plurality of oper 
ator switchboards, a plurality of trunks- indi 
vidually extending to said operator switchboards, 
a plurality of finder: switches individually associ 
ated with said trunks, a plurality of links acces 
sible to said finder switches, means controllable 
from any calling one of said operator Switch 
boards for initiating a call on the trunk extend 
ing thereto, means responsive-to-the initiation of 
a call on said last-mentioned trunk for causing 
the associated finder switch to-find an idle one 
of said links, register means included in said one 
link for registering a call to a called one of said 
operator switchboards, means, controlled by said 
register means for causing the finder switch 
associated with the trunk extending to said called 
operator switchboard to find said one link, there 
by to extend the call over said last-mentioned 
trunk to said called operator switchboard, and 
means controllable from said called operator 
switchboard for answering the call extended 
theretO. - 

10. In a telephone system, a plurality of oper 
ator switchboards, a plurality of groups of trunks. 
individually extending to said operator switch 
boards, a plurality of groups of SWitches indi 
vidually associated with said groups of trunks, a 
plurality of links accessible to said groups of 
Switches, means controllable from any calling 
one of said operator switchboards for initiating. 
a call on an idle one of the trunks in the group 
extending thereto, means responsive to the initia- - 
tion of a call on said last-mentioned trunk for 
operating the associated switch to seize an idle 
one of said links, register means included in said 
one link for registering a call to a called one of 
said operator switchboards, means controlled by. 
said register means for operating the Switch 
associated with an idle. One of the trunks in the 
group extending to said called operator switch 
board to seize said one link, thereby to extend 
the call over said last-mentioned trunk to said 
called operator switchboard, and means control 
lable from said called operator switchboard for 
answering the call extended thereto. 

11. In a telephone system, a plurality of ex 
changes, a switching center, a plurality of trunks 
individually extending between said exchanges 
and said Switching center, said switching center 
including a plurality of switches individually as 
sociated with said trunks and a plurality of links 
accessible to said switches, means included in a 
calling one of said exchanges for seizing the 
trunk extending thereto, means responsive to the 
seizure of said last-mentioned trunk for operat 
ing, the associated switch, to seize an idle one of - 
said links, register means included in said one 
link for registering a call to a called one of said. 
exchanges, and means controlled by said register 
means for operating the switch associated with 
the trunk extending to said called exchange, to. 
seize Said. One link, thereby, to complete a con 
nection between said calling exchange. and said 
called exchange. 

12. In a telephone system, a first.operator po 
sition, a first trunk extending to said first oper 
ator position, a first trunk circuit. terminating . 
said first trunk and including a first line, relay 
and a first control relay, a second operator. posi 
tion, a second trunk extending to said second. 
operator position, a second trunk, circuit termi. 
nating said second trunk and including a second 
line relay and a second control relay, means in 
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cluding a link for connecting said first and sec 
ond trunk circuits, thereby to set up a connec 
tion between said first and second operator po 
sitions, an operating circuit for said first control 
relay including a first conducter of said link and 
a contact of said second line relay, an operating 
circuit for said second control relay including a 
second conductor of said link and a contact of 
said first line relay, means governable from either 
One of said Operator positions for controlling over 
the trunk extending thereto the line relay in the 
associated terminating trunk circuit, thereby to 
control the control relay in the trunk circuitter 
minating the trunk extending to the other of 
Said operator positions, and means responsive to 
the control of the control relay in either one of 
said trunk circuits for transmitting a signal over 
the terminated trunk to the associated operator position. 

13. In a telephone system, a line having a 
Switch individual thereto and normally discon 
nected therefrom, a plurality of links accessible 
to said switch, means responsive to the initiation 
of a call Outgoing from said line for operating 
said switch to seize an idle one of said links, 
means responsive to the extension of a call in 
Conning to Said line for operating said Switch to 
seize a particular one of said links, and means 
responsive to the operation of said switch to seize 
a link for Connecting said line to said switch. 
- 14. In a telephone system, a line having a 
switch individual thereto and normally discon 
nected therefrom, a plurality of links accessible 
to said SWitch, means responsive to the initiation 
of a call outgoing from said line for operating 
said switch to seize an idle one of said links, 
means responsive to the operation of said switch 
to seize said one link for connecting said line to 
said Switch, register means included in said one 
link and controllable over said line and said 
switch for registering a call, means responsive to 
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the registration of a call incoming to said line in 
any given one of said links for Operating said 
Switch to seize said given link, and means re 
Sponsive to the operation of said Switch to seize 
said given link for connecting said line to said 
SWitch. 

15. In a telephone system, a line having a 
finder switch individual thereto, a plurality of 

O 
links accessible to said finder switch, means re 
sponsive to the initiation of a call outgoing from 
said line for initiating a first operation of said 
finder switch to hunt for an idle one of said 

20 

links, means controlled when said finder switch 
finds an idle one of said links for arresting the 
first operation of said finder switch, means re 
Sponsive to the extension of a Call incoming to 
said line for marking a particular one of said 
links and for initiating a second operation of 
said finder switch, and means controlled when 
said finder switch finds the marked one of said 
links for arresting the second operation of Said 
finder SWitch. 
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16. In a telephone System, a line having a 
finder Switch individual thereto, a plurality of 
links accessible to said finder Switch, means re 
sponsive to the initiation of a call outgoing from 
said line for initiating a first Operation of said 
finder Switch to hunt for an idle one of said 
links, means controlled when said finder switch 
finds-an idle one of said links for arresting the 
first operation of said finder switch, means re 
sponsive to the extension of a call incoming to 
said line for marking a particular one of said 
links and for initiating a second operation of 
said finder Switch, means controlled When said 
finder SWitch finds the marked one of said links 
for arresting the second Operation of said finder 
switch, and timing means for arresting the sec 
ond operation of said finder switch after a pre 
determined second operation thereof. 
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