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UNITED STATES PATENT OFFICE 
2,288,789 ? 

ITELEPHONE SYSTEM 

Thomas F. Crocker, Chicago, Ill., assignor to As 
sociated Electric Laboratories, Inc., Chicago, 
ill, a eorporation of Delaware 

Application March 29, 1940, Serial No.326,619 

34 Claim.s. (CI. 179-63) 
The present invention relates to telephone sys 

tems and more particularly to improved semi 
automatic telephone systems of the character of 
that disclosed and claimed in the copending ap 
plication of Thomas F. Crocker, Serial No. 
311551, filed December 29, 1939. ?? 

ria, conventional telephone system of the 
semi-automatic type, the various manual tele 
phone lines terminate in jacks at the A and B 
Operator positions; and an automatic Switch 
train provided With a distributing Systern is in 
terposed between the A operator positions and 
the B operator positions. In a telephone system 
of this type, calls. On the telephone lines are 
anSWered directly by the Operators at the . A 
operator positions and routed by Way of the 
switch train under the control of the distrib 
uting system to the B operator positions to be 
completed. 

Hence, in a telephone system of this type, the 
traffic between the Aoperator positions and the 
B Operator positions is governed by the distrib 
uting System. However, the traffic between the 
calling telephone lines of the various A. oper 
ator positionS:isnot: governed but remains under 
the manual control of the operators at the A 
operator positions, rendering the number of calls 
On the telephone lines "answered by an operator 
at a given A. Operator position and routed there 
from to the B operator positions to be com 
pleted entirely Within the discretion of the 
Operator at the given A operator position. 

Accordingly, it is an object of the present in 
Wention to "proWid? in a :tel?phon?. System: óf the 
type described, improved apparatus for distrib- : 
ulting calls. On telephone lines to a number of 
A.Operator positions to be answered. 
Another object of the invention is to provide 

in a telephone System including a number of 
A Operator pOSitions ånd a Humber of B oper 
ator positions, animproved arrangêment for dis 
tributing incoming calls on telephone lines to the 
AOperator positions to..be answered and for dis 
tributing recalls on established connections to 
the A: Operator positions to be answered. 
Another object of the invention is to provide 

in a telephone System including a number of 
A operator positions and a number of B oper 
ator positionS. and apparatus under the control 
of the Operators at the A. Operator positions for 
answering incoming calls, on the telephone lines 
and for completing connections to the B operator 
positions, improved apparatus selectively con 
trollable from: the B operator positions for rout 
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the A operator positions to be answered and for 
governing coin collection and refund mechanism 
and message register mechanism associated with 
the telephone lines. . 
'A further object of the invention is to provide 

in 't a telephone system , including am : operator 
position provided with facilities for answering 
a call-back upon an established connection, im 
proved Switching apparatus included in the es 
tablished connection and enabodying controlap 
paratus selectively governable over the estab 
lished connection for creating a call-back upon 
the restablished connection and for governing 
coin collection and refund mechanism or naes 
sage register mechanism, asseciated with a call 
ing line included in the established connection. 
The features of the present invention are 

illustrated as being incorporated in a telephone 
system comprising an exchange terminating a 
plurality of manual telephone-lines and includ 
ing a "number of A operator positions, a num 
ber of B operator positions and a number of 
SWitching linkS. 
ceSS to the telephone lines, to the A. operator 
positions and to the B operator positions; while 

The SWitching linkS i have ac 

the B operator positions have access to the tele 
phone lines. The telephone lines comprise two 
classes which are rendered corresponding classes 
of service consisting of message, register service 
and prepay Service: w 
In accordance. With Ore featre of the inven 

*tion, the telephone Systern comprises a plural 
ity of telephone lines, a plurality of A operator 
positions and a B. operator position. Also the 
Systeria comprises eans for: routing a call On 
any one of the telephone lines to an idle one 
of the A. Operator positions to be answered, 
means for routing a call from the one A oper 
sator position to the B Operator position, and 

i0 inéans: for establishing a connection between the 
one telephone line and the B operator position 
independent of the One A operator position, 
thereby to route a call from the one telephone 

50 

line to the B operator position. Further the 
system comprises means for routing a recall by 
the operator at the B operator position upon 
the established connection to an idle one of 
the A Operator positions to be anSWered. More 
particularly, the System Comprises a Switching: 
link including an anSWer“ Switch º having access 
to the telephone lines, a finder switch having 
aCCeSS to the A Operator positions and a call 
SWitch, having access to the B operator posi 
tions, and means controlled by the presence of 

ing recalls on the established connections to 55 a call on one of the telephone lines for initiat 



2 
ing Operations of the answer switch and the 
finder SWitch of the SWitching link, the opera 
tion of the answer switch being arrested when 
it finds a calling one of the telephone lines and 
the operation of the finder switch being arrested 
When it finds an idle one of the A operator posi 
tions. Also, each one of the A operator positions 
has an identity unit individually associated 
thereWith which is controllable from the one A 
operator position to indicate the particular char 
acter identifying a calling telephone line seized 
by the finder Switch of the link, each of the 
telephone lines being identified by a particular 
multi-Symbol character. 

In accordance with a further feature of the 
invention, in the telephone system, each switch 
ing link comprises control apparatus which is 
operative in a first manner to create a call-back 
upon an established connection including a call 
ing first line extending to a payStation or a call 
ing Second line extending to a substation and a 
called third line, and operative in a second man 
ner to release the link. Also the arrangement 
comprises means controllable Over the third line 
for selectively governing the manner of Opera 
tion of the control apparatus, means for routing 
a call-back upon the established connection to 
an operator position to be answered, additional 
means operative under the control of an oper 
ator at the operator position for releasing the 
link, means operative under the control of an 
operator at the Operator position for governing 
coin collection and refund control means to cause 
coins deposited in a coin receiving means at the 
payStation to be refunded in the event the first 
line is included in the established connection, 
and additional means controlled only in response 
to the release of the link by the control appara 
tus for governing the coin collection and refund 
control means to cause coins deposited in the 
coin receiving means to be collected in the event 
the first line is included in the established con 
nection and for operating a message register 
aSSociated with the Second line in the event the 
second line is included in the established con 
nection. 
Further features of the invention pertain to 

the particular arrangement of the circuit elle 
ments thereof, whereby the above-outlined and 
additional operating features are attained. 
The novel features believed to be characteris 

tic of the invention, both as to its organization 
and method of operation, together with further 
objects and advantages thereof, will best be un 
derstood by reference to the following specifica 
tion taken in connection with the accompany 
ing drawings in which Figure 1 illustrates the 
general arrangement of a telephone system in 
cluding a local exchange and a distant exchange 
embodying the present invention; and Figs. 2 to 
7, inclusive, when combined in the manner shown 
in Fig. 8, illustrate the details of a system hav 
ing incorporated therein the features of the in 
vention, as briefly outlined above. 
Description of the apparatus incorporated in the 

telephone system. 
Referring now more particularly to Fig. 1 of 

the drawings the telephone system there illus 
trated comprises a local exchange 29, a distant 
eXchange 39 and a plurality of one-way trunk 
lines, including the trunk line 470, extending 
therebetween. The local exchange 2C and the 
distant exchange 30 are of the manual type, each 
Serving a number of groups of telephone stations 
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2,288,789 
to which different classes of service are rendered. 
For example, the local exchange 20 serves a 
group of subscriber Substations, including the 
Subscriber Substation T', which is rendered mes 
Sage rate register service; and a group of pay 
stations, including the paystation, T2, which is 
rendered prepay service. A telephone line hav 
ing a line circuit individually associated there 
With extends to each telephone station in the 
local exchange; the telephone lines 205 and 245, 
respectively, extend to the subscriber substation 
T and to the paystation T2. Also, it is noted 
that each telephone line in the local exchange 
20 is identified by a particular multi-symbol 
character constituting a directory number in a 
manner more fully explained subsequently. The 
message rate line circuit 20 is individually as 
Sociated with the telephone line 295; and the 
prepay line circuit 240 is individually associated 
with the telephone line 245. Each of the sub 
scriber substations and paystations in the local 
exchange 2 is provided with station equipment 
including a telephone instrument and a ringer. 
Further each of the paystations is provided 

With mechanism for receiving coins or the like 
and apparatus for controlling collection and re 
fund of coins deposited in the coin receiving 
mechanism, which may be constructed and ar 
ranged in the manner shown and described in 
Oscar F. Forsberg Patent No. 1,043,219, issued 
November 5, 1912. 
Also the local eXchange 2) comprises a number 

of A Operator positions, including the first A 
operation position 509, and a number of B oper 
ator positions, including the first B operator po 
sition 494. Also a group of toll lines, including 
the toll line 499, terminates at the local ex 
change 2) and extends to a remote exchange, 
not shown. Each A operator position has a 
trunk individually extending thereto, the trunk 
520 individually extending to the first A oper 
ator position 560; and each B operator position 
has a group of trunks individually extending 
thereto, the trunk 490 being included in the 
group of trunks individually extending to the 
first B operator position 494. Each trunk ex 
tending to each B operator position is provided 
With a trunk line circuit individual thereto, the 
trunk line circuit 45 being individual to the 
trunk line 499 extending to the first B operator 
position 494. Each toll line terminated at the 
local exchange 20 is provided with a toli line 
circuit individual thereto, the toll line circuit 
697 being individual to the toll line 499. Also 
each trunk line extending between the local ex 
change 29 and the B operator position 498 in 
the distant exchange 30 is provided with a trunk 
line circuit individual thereto, the trunk line cir 
cuit 412 being individual to the trunk line 47) 
extending between the local exchange 2 and 
the B operator position 498 in the distant ex 
change 39. 
Further the local exchange 20 comprises a 

number of finder-selector links, including the 
finder-selector link illustrated, and a link distrib 
utor 39 for assigning idle Ones of the links to 
the use of the telephone stations. For example, 
the link illustrated includes a finder switch 380 
and a Selector SWitch 499. Also a sequence switch 
is individually aSSociated with each of the links, 
the sequence switch 380 being individually as 
Sociated with the link illustrated. Further the 
local exchange 20 comprises a main A operator 
position distributor 630 and an auxiliary A op 
erator position distributor 695, each of the A 
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operator position distributors-being operative to 
assign idle. Ones of the .A. operator positions to 
receive incoming calls or recalls to the local ex 
change-20 in a-predetermined order. Finally the 
local eXchange 20 comprises a call storage unit 
89 and a number-of identity units individually 
aSSociated. With the. A operator positions, the 
first identity unit 79-being individually associ 
ated With the first A operator position. 500. 
Each of the finder switches, such, for example, 

a.S. the finder switch 30, constitutes an answer. 
Switch: having access to each of the telephone 
lines in the local exchange; each of the selector 
SWitches, such, for example, as the selector switch 
40, constitutes, a call switch, having access... to 
each of the trunks extending to the B. operator. 
positions and to the toll lines and to each of the 
trunk, lines: extending to the distant exchange 
35; and each of the sequence switches, such, for 
example, a.s. the Sequence. SWitch 380, constitutes 
a position, and storage finder Switch having ac 
ceSS to each of the trunks individually extending 
to the A. operator. positions. and to the call storage 
unit 6. Also it is noted that each B operator 
position in the local exchange 2 has access to 
each telephone. line therein. 
The distant, exchange 39 comprises a number 

of A Operator positions, not shown, and i a num 
ber of B operator positions including the B oper 
ator position 438, previously. mentioned. It is 
noted that the trunk line 4 extending between 
the local eXchange 20 and the distant eXchange 
3 is terminated at the B operator position 93 
in the distant exchange 30. 

Preferably, each of the finder-selector links is 
identical to the link illustrated which comprises 
a finder. Switch 3) and a selector switch. 469, as 
previously noted. The finder switch 30, as best 
shown in Fig. 3, comprises a switching mechanism 
30 of the 200-point Strowger type including a 
carriage provided with a first wiper set, includ 
ing the wipers 314, 315 and 3í6, a second wiper 
set including the wipers 3, 3 2 and 33 and a 
control wiper. 37. 

wipers 3, 32 and 3 i3 of the second Wiper Set 
are capable of both vertical and rotary move 
ments; while the control wiper 37 is capable of 
vertical movement. Further the mechanism 3) 
comprises a circumferentially disposed main con 
tact bank provided with two sections respectively 
associated with the first and second Wiper sets 
and a vertical control contact bank associated 
with the control wiper 37. Accordingly, in the 
mechanism 3i, the first and second Wiper Sets 
respectively have access to the first and Second 
groups of one hundred lines each, respectively 
terminated by the first and second sections of the 
main contact bank. Also the mechanism 3 is 
provided with a vertical magnet M365 for moving 
the first and second wiper Sets thereof in the 
vertical direction, a rotary magnet M36 for noV 
ing the first and second wiper sets thereof in the 
rotary direction and a release magnet M369 for 
releasing the first and second Wiper sets thereof 
and for causing these wiper sets to be returned 
to their normal positions. Finally, the mecha 
nism 3 to has two sets of switch Springs S352 and 
S356 operatively associated thereWith, which are 
controlled in accordance with the movements of 
the first and second wiper sets thereof, in a 
manner more fully described subsequently. 
Also the finder switch 300 comprises a number 

of relays including two switching relaySR320 and 
R330, a start relay R340, a stop relay R350, an 
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It is noted that the WiperS 
3, 4, 315 and 346 of the first wiper set and the 
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identity relay. R360 and a cut-in relay.R.370 con 
nected; and arranged in a manner more fully. 
described hereinafter 

ihe Selector: SWitch-40, asbest shown in Fig. 4, 
conprises a SWitching mechanism .410. of the 100 
point. Strowger type including a carriage provided 
With a Wiper. Set including the Wipers 4, 42 and 
43. It is noted that the Wipers. Ai , 42 and 43 
of the-wiper set are capable of both Wertical and 
rotary, movements. Further. the mechanism ) 
comprises a circumferentially.disposed main con 
tact, bank associated: With the wiper. Set, AC 
cordingly, the Wiper. Set has access to a group. Of 
one hundred, lines, terminated by the contact 
bank. Also the mechanism.4 Ois provided With a 
vertical magnet MA 14 for moving the Wiper. Set 
thereof...in the vertical direction, a rotary magnet 
M4i 6. for: moving the wiper. set thereof in the 
rotary, direction, and a release magnet M8.for 
releasing the wiper set...thereof and for causing 
the Wiper. Set to be returned to its normal posi 
tion. Finally the mechanism 4) has a number 
of switch springs, S4 E9, S42, S42, S422, S423 
and S424 operatively associated thereWith, which 
are controlled in accordance with the movements 
of the wiper, set thereof, in a manner more fully 
described. Subsequently. 
Also the selector Switche). Comprises an Unber 

of relays including a control relay R425, a coin 
and register relay R430, a call pack relay R460, 
two hold relays RA 55, and R480, a line relay R. 58, 
a switch-through, relay R460, a battery. Supply 
relay R470, a transfer relay R465 and a SWitching 
relay. RAS connected and arranged in a manner 
more fully described: Subsequently. 

Freferably, each of the sequence SWitches is 
identical to the sequence switch 380 individually 
associated with the link illustrated. The Se 
quence switch 32) is of the rotary type and com 
prises, as best shown in Fig. 3, six rotary Wipers 
38,383,335, 38, 389 and 39 provided with in 
dividually associated rotary contact banks 382, 
38.4, 326, 388, 380 and 392. Also the sequence 
switch 359 is provided with a rotary magnet 
M393 for moving the wipers noted in the rotary 
directioín. 
The link distributor 33 illustrated in Fig. 3 

has access to each of the links in the local ex 
change 23 and is operative to assign an idle 
one of the links to the use of any one of the 
telephone stations in the local exchange:20. The 
details of the connection and arrangement of the 
link distributor 30 are not disclosed as they 
form no part of the present invention. How 
ever, for reference purpose, it is noted that the 
connection and arrangement of a link distributor 
of the type of the link distributor. 30 is shown 
in the Copending application of Edward S. Peter 
son, Serial No. 233,021, filed October 3, 1938. 
Also a marking network 28, shown in . Fig. 2, 
is associated with the link distributor 3 in Or 
der to initiate operation thereof when a call is 
initiated on One of the telephone lines extending 
to a telephone station in the local exchange 26. 
Also the marking netWork 28i comprises a busy 
relay R285 associated. With the link distributor 
3 and a tone transformer 290 coininonly asso 
ciated with the various line circuits, in a manner 
more fully described hereinafter. 

Preferably, each of the message rate line. cir 
cuits is identical to the message rate line circuit 
29 individually aSSociated with the telephone 
line. 25 extending to the Subscriber substation 
Ti, shown in Fig. 2, which comprises a line relay 
R2.0, a cutoff relay R229. and a lockout relay 
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R239 connected and arranged in a manner more 
fully described Subsequently. Also, a signal lamp 
L2:8 and a message register provided with an 
operating magnet M27 is individually associated 
with the neSSage rate line circuit 200. 

Preferably, each of the prepay line circuits is 
identical to the prepay line circuit 240 indi 
Vidually associated with the telephone line 245 
extending to the payStation, T2, shown in Fig. 2. 
The prepay line circuit 240 comprises a line 
relay R250, a cutoff relay R260 and a lockout 
relay R27 connected and arranged in a manner 
more fully described Subsequently. Also a signal 
lamp L268 is individually aSSociated with the 
prepay line circuit 240. 

Preferably, each of the trunk line circuits is 
identical to the trunk line circuit 45 individ 
ually associated with the trunk line 490 extending 
to the first B operator position 494, shown in 
Fig. 4, which comprises a line relay R40 i and a 
busy relay R463 connected and arranged in a 
manner more fully described Subsequently. 

Preferably, each of the B operator positions 
in the local exchange 20 is identical to the first 
B operator position 494, shown in Figs. 4 and 2. 
The first B operator position 494 comprises con 
ventional answering equipment, not shown; con 
wentional calling equipment including a number 
of call jacks J20 and J202 respectively termi 
nating the telephone lines 205 and 245; and a 
number of conventional cord circuits, not shown. 

Preferably, each of the A Operator positions is 
Substantially identical to the first A operator 
position 500, shown in Fig. 5, which comprises 
a trunk circuit provided With a set of position 
keys including a refund key K565, an error re 
lease key K57), an identity key K575, a trunk 
disconnect key K580 and an A operator position 
distributor key K59). Also the trunk circuit at 
the first A operator position 500 comprises tele 
phone apparatus 5 íT including the usual tele 
phone instrument and repeater, not shown, a 
retarder coil 5SC, a key sender K520, and a num 
ber of relays including three tone relays R50, 
R520 and R525, a refund relay R530, a send 
relay R54, an error relay R535, a disconnect re 
lay R550, an answer relay R545 and a busy 
relay R560. Also aSSociated with the first A 
operator position 500 are a peg count meter 
provided with a register magnet M548 and an 
identity lamp L583. The key sender K520 is of 
a well-known type; accordingly, the details of 
the connection and arrangement thereof are not 
disclosed as they form no part of the present 
invention. 
As previously noted, the other A operator po 

Sitions are Substantially identical to the first A 
operator position 590, and the other A operator 
positions being different from the first A oper 
ator position 500 in that they do not include an 
A operator position distributor key and a busy 
relay, as only the first A operator position 500 
includes this apparatus. 
The call storage unit 600, shown in Fig. 6, 

comprises six marking relays M to 6M, in 
clusive, a control relay R60 and a release relay 
R620 connected and arranged in a manner more 
fully described subsequently. Also, six storage 
lamps L6i to L696, inclusive, are associated with 
the call storage unit 600 and commonly asso 
ciated with each of the A operator positions. 

Prefei'ably, both the imain A operator position 
distributor 630 and the auxiliary A operator 
position distributor 695 are identical; the main 
A operator position distributor 630 comprising, 
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as shown in Fig. 6, a hold relay R670 and a num 
ber of position relays R639, RS40, R.650, etc., 
respectively COrrespOnding to the Warious A op 
erator positions, connected and arranged in a 
manner more fully described Subsequently. 

Preferably, each of the identity units is iden 
tical to the first identity unit 700 individually 
associated with the first A operator position 500 
which comprises, as shown in Fig. 7, a first 
test Switch it individually associated with the 
rst group of One hundred lines accessible to the 

finder-Selector links aSSociated with the first A 
Operator position 500; and a second test switch, 
not shown, individually aSSociated with the sec 
Ond group of One hundred lines accessible to the 
finder-Selector links aSSociated with the first A 
operator position 500. The test switch 70 is of 
the rotary type and comprises six rotary wipers 
lff, 7 3, 7 5, 717, 79 and 72 provided with 
individually associated rotary contact banks 7 2, 
14, 7 6, 718, 720 and 122. Also the test switch 

() is provided with a rotary magnet M23 for 
moving the WiperS noted in the rotary direc 
tion. 

Further, the first identity unit 3 comprises a 
first start l'elay R35 and a first stop relay R743 
individually aSSociated with the first test switch 
i i 6, aid a second Start relay and a second stop 
relay, not shown, individually associated with the 
Second test switch. Also the first identity unit 
700 includes a test transformer 753, a lockout 
relay R433, a Switching relay R763, five testing 
relays 2U, 3éU, 3SU, 8U and 98 U and ten mark 
ing relays D to D, inclusive. Finally, the first 
identity unit it comprises a group of identity 
lamps including a thousand-digit lamp M.I., 
two hundred-digit lamps CL and CL2, ten ten 
digit lamps DL to DL3, inclusive, and ten 
unit-digit lamps UL to UL (, inclusive. The 
first identity unit 63 is so connected and ar 
ranged that, when the identity key K55 at the 
first A operator position 5) is operated, the first 
identity unit 7 to operates in a manner more fully 
described hereinafter, thereby to cause the four 
of the identity lamps to be illuminated which 
correspond to the directory number of the line 
Seized by the finder switch of the finder-selector 
link aSSociated with the first A operator posi 
tion 5). 
A better understanding of the connection and 

arrangement of the apparatus incorporated in 
the telephone System will be facilitated from a 
consideration of the detailed operation of the 
Various pieces of apparatus incorporated therein 
incident to the completion and handling of the 
various calls at the first A operator position 5C), 
aS Will appear hereinafter. 

General operation of the systein 
Considering now the general operation of the 

System with reference to Fig. 1 of the drawings, 
it is noted that, when a call is initiated at any 
One of the subscriber substations or at any one 
of the payStations in the local exchange 20, the 
line circuit individually associated with the tele 
phone line extending thereto is Controlled, there 
by to initiate operation of the link distributor 
3. The link distributor 38 is of the preselec 
tive type and operates to select an idle one of the 
links when a previously selected link is aSSigned 
to the use of a calling telephone station. Ac 
cordingly, the link distributor 39 f operates at 
this time in order to assign a previously Se 
lected one of the links, such, for example, as the 
link illustrated, to the use of the calling tele 
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phone station; whereupon the finder Switch 38 
thereof operates to seize the telephone line ex 
tending to the calling, telephone station, and 
operation of the sequence switch 380 individually 
associated with the link illustrated is initiated. 
When the finder Switch 309 seizes the telephone 
line extending to the calling telephone station, 
Such, for example, as the telephone line 25, ex 
tending to the subscriber substation.T, the link 
distributor 33 f is released and operates to pre 
Select another idle link, as previously, noted. 
The A operator position distributor 33 pre 

Selects one of the ide. A. Operator positions for 
USe; and when a preselected one of the A Oper 
ator positions is taken for use - the A. operator 
position distributor. 63) operates to preselect 
another idle one of the A. operator positions, for 
use. Upon operating, the Sequence SWitch 38 
seizes the trunk extending to the previously. Se 
lected A. Operator position, such, for example, aS 
the trunk. 520 extending to the first A operator 
position 5e, thereby to extend the call from the 
calling Subscriber substation T. to the Selected 
first A operator position 59. The operator at 
the first A Operator position 5 answers the call 
and then, operates the key sender ather position, 
thereby... to control the Operation of the selector 
Switch. 4 in order to extend the call to its 
destination. In this connection it is noted that 
the selector SWitch 48 maybe selectively con 
trolled to extend the call to any idle B Operator 
position in the local exchange 20, to the B op 
erator position 493 in the distant exchange 3 
or over a toll line, Such, for example, as the toll 
line 389. 

in the event the call is to be routed to a tele 
phone station in, the local exchange 25, the se 
lector Switch, 4 is controlled in order to route 
the call to an idle B. operator position in the 
local exchange 2. The operator at the idle B 
Operator osition in the local exchange 2 
anSWers the call, and then extends the call to 
the called telephone station in the local ex 
change 25, in the usual manner. In the event 
the call is to be routed to a telephone station in 
the distant, exchange 3, the selector. Switch 489 
is controlled in order to route the call to the B 
Operator position 438 in the distant exchange 
3. The operator at the B operator position 498 
in the distant exchange 3e answers the call aid 
then extends the call to the called telephone sta 
tion in the distant exchange. 3, in the usual 
manner. In the event, the call is to be routed toll, 
the selector Switch 490 is controlled in order to 
route, the call to an idle one of the toll lines, 
Such, for example, as the toll line 99. There 
after the call is further extended over the to 
line to its destination in the usual manner. 

After the call has been routed from the first 
A Operator position 50 in the local exchange 2 
to an idile One of the B- operator positions in the 
local exchange 20, to the B operator position 498 
in the distant exchange 3E or over one of the 
toll lines, and the information concerning the ex 
tension of the call has been conveyed to the 
called operator, the operator at the first A opera 
tor position 50 releases the connection between 
her position and the finder-selector link, where 
Epona, direct connection is completed between 

the finder switch and the selector switch of the 
link excluding the first A operator position 5. 

It is not that the called operator at a B opera 
tCr position in the local exchange 2 or at the B 
Operator position 498 in the distant exchange 3, 
to which the call is routed by the selector switch 
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400, may recall the operator at an idle One of 

- the A. Operator positions in the local exchange 20 
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by causing the sequence SWitch 380 individually 
associated with the link illustrated to seize the 
trunk extending to the idle A Operator position 
under the control of the A operator, position dis 
tributor 630, in the manner previously explained, 

It is noted that the Selector Switch 400 con 
prises apparatus which is so connected and ar 
ranged that, when the connection is released, the 
charge for the call is made automatically. More 
particularly, in the event the connection includes 
a telephone line in the local exchange 20 ren 
dered message register service, the message regis 
ter in the linke Circuit aSSociated With the tele 
phone line is operated in Order to register a call; 
on the other hand, in the event the connection 
includes a telephone line in the local exchange 28 
rendered prepay service, the coin collect and re 
fund mechanism at the paystation associated 
With the telephone line is automatically, con 
trolled to collect the coin deposited therein. Also 
the coin collect and refund mechanism at a pay 
station associated With a line included in a con 
Inection may be controlled from the first A opera 
tor position 500, thereby to cause it to refund 
the coin deposited therein. 

Also it is noted that, When a connection), is, 
routed to the first A operator position. 509, the 
operator thereat may initiate operation of the 
first identity unit 700, thereby to cause the first 
identity unit 09- to operate and identify the 
directory number of the calling telephone line 
in the local eXchange 20-included in the connec 
tion, as determined by the operation of the finder 
switch 300 of the link illustrated to seize - the 
Calling telephone line- in the local exchange 2). 

In the event all of the A. operator positions in 
the local exchange 20 are busy when operation 
of the Sequence SWitch. 38) is initiated, the se 
quence SWitch 380 seizes the call storage unit 600. 
More particularly, the Secuence Switches, indi 
vidually a SSociated with the links in the local 
eXchange 29 Seize the respective positions of 
the call storage unit 600 in a predetermined order, 
thereby to cause the calls and recalls to be stored 
in the call storage unit 600 in a predetermined 
Order When all of the A Operator, positions in the 
local eXchange 20 are busy. At this time, when 
a number of calls and recalls on a number of the 
links are stored in the call storage unit 600 and 
One of the A. Operator positions in the local ex 
change 28 becomes idle, the A operator position 
distributor 63 operates to assign the idle A oper 
ator position for use and causes the call storage 
unit 68 to initiate operation of the sequence 
SWitch corresponding to the first stored call or 
recall in the call storage unit. 600. The sequence 
SWitch Corresponding to the first stored call or 
recall in the call storage unit 6): then operates 
to find the assigned A. operator position. The 
call storage unit 609 then operates. to cause each 
of the remainder of the sequence-switches to be 
advanced one position; thereby to advance by 
One position, the calls and recalls stored in ths 
call storage uHait. 600. Accordingly, the call stor 
age unit 600 Operates to cause incoming calls 
and recalls to be stored in a predetermined order 
When all of the A Operator positions in the local 
exchange 2 are busy; and causes the stored 
calls and recalls to be released to be answered 
at the A Operator positions in the same predeter 
mined Order as the A Operator positions in the 
local eXchange 2 become idle. 
After a call from a calling telephone station 
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has been extended from one of the A Operator 
positions to one of the B operator positions in 
either the local exchange 20 or the distant ex 
change 30, the release of the established connec 
tion is primarily under the control of the opera 
tor at the called operator position. On the other 
hand, after a call from a calling telephone sta 
tion has been extended from One of the A Opera 
tor. positions to a toll line, the release of the 
established connection is under the joint control 
of the calling telephone station and a toll Opera 
tor position associated with the toll line. 

Message rate subscriber substation call 
A call from a message rate subscriber sub 

station, such, for example, as the subscriber sub 
station T, is initiated by removing the receiver 
of the telephone instrument thereat from its as 
sociated switchhook. When the receiver of the 
telephone instrument at the subscriber substa 
tion Ti is removed from its associated switch 
hook, a bridge path is completed between the 
line conductors. C206 and C207 of the telephone 
line 295 extending to the subscriber substation 
TI. When this bridge path is completed between 
the line conductors of the telephone line 295, 
a circuit is completed for energizing in series 
the upper and lower windings of the line relay 
R2? O. This circuit extends from ground by way 
of the contacts 287, C294, the lower winding of 
R2 0, the contacts 222, C207, the bridge path 
between the line conductors C207 and C206 at 
the subscriber substation Ti, C206, the contacts 
22 and the upper winding of R2 0 to battery. 
When energized over the above-traced circuit 
the line relay R2 0 operates to complete, at the 
contacts. 213, an obvious path for applying ground 
potential to the control conductor C209 of the 
telephone line 235 terminating in the jack J20? 
at the first B operator position 494, thereby to 
mark the telephone line 205 as busy to the first 
B operator position 494. Also this application 
of ground potential to the control conductor 
C209 of the telephone line 295 marks the tele 
phone line 205 as busy to the other B operator 
positions in the local exchange 20. Also the 
line relay R20 completes, at the contacts 22, 
obvious multiple paths for applying battery po 
tential by Way of the resistor 26 and the Wind 
ing of the cutoff relay R220 to the control con 
ductor C208 of the telephone line 205, thereby 
to mark the telephone line 205 as a calling line 
to the finder switches having access thereto. 
Further the line relay R20 completes, at the 
contacts 2 ?, a path for applying resistance 
ground potential to the start conductor C308 ex 
tending to the link distributor 30, this path 
extending from ground by way of the contacts 
2 il and 231, C283, the resistor 282 and the con 
tacts 288 to the start conductor C38. Also the 
line relay R2C completes, at the contacts 2 ft, 
an obvious path for applying direct ground po 
tential by way of the marking conductor C283 
to the first contacts in the vertical control con 
tact banks of the finder switches. The applica 
tion of resistance ground potential to the start 
conductor C308 initiates operation of the link 
distributor 30; and the application of direct 
ground potential to the first contacts in the ver 
tical control contact banks of the finder switches 
marks the telephone line 25 as terminating in 
the first level of the main contact banks of the 
finder SWitches. 
The link distributor 39 is of the preselective 

type and operates to select another idle link 
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as soon as the finder switch of a previously Se 
lected link operates to find a calling telephone 
line after it has been taken for use. ASSunning 
that the link distributor 30 li has previously se 
lected the link illustrated to be taken for use 
at this time, the link distributor 39 operates 
to cause ground potential to be applied to the 
start conductor C392, thereby to complete an 
obvious circuit for energizing the winding of 
the start relay R340 in the finder switch 300 
of the link illustrated. The start relay R34) 
then operates to interrupt, at the contacts 346, 
a point in a multiple path for applying ground 
potential to the all-link-busy conductor C399 and 
to complete, at the contacts 34, an obvious path 
for applying ground potential to the control con 
ductor C3S4 of the trunk 360. The previously 
mentioned path for applying ground potential 
to the all-link-busy conductor C309 in the finder 
switch 30 extends, when completed, from 
ground by way of the contacts 346 and the con 
tacts 358 of the set of switch springs S356 to the 
all-link-busy conductor C39. Also the start 
relay R340 prepares, at the contacts 34, obvi 
outs multiple circuits for energizing the lower 
windings of the switching relays R320 and R330, 
prepares, at the contacts 345, a circuit traced 
hereinafter for energizing the vertical magnet 
M365, and prepares, at the contacts 344, a cir 
cuit traced hereinafter for energizing the rotary 
magnet M36. 
The link distributor 3) then operates to cause 

ground potential to be applied to the vertical 
conductor C305, thereby to complete the previ 
ously mentioned circuit for energizing the Verti 
cal magnet M365, this circuit extending from 
the grounded vertical conductor C3C5 by way of 
the contacts 345 and the vertical magnet M365 
to battery. When energized over the above 
traced circuit the vertical magnet M365 Operates 
to drive the first and second Wiper sets of the 
mechanism 3 0 one step in the vertical direc 
tion and to complete, at the contacts 366, an ob 
vious path for applying ground potential to the 
interrupter conductor C306. The application of 
ground potential to the interrupter conductor 
C306 causes the link distributor 30 to interrupt 
the application of ground potential to the wer 
tical conductor C35; whereupon the vertical 
magnet M365 restores to interrupt, at the con 
tacts 366, the previously mentioned path for ap 
plying ground potential to the interrupter con 
ductor C306. Accordingly, the vertical magnet 
M365 operates intermittently, thereby to drive 
the first and second Wiper sets of the mecha 
nism 30 step by step in the vertical direction 
until the control wiper 37 engages a contact in 
the associated Vertical control contact bank hav 
ing direct ground potential thereon; whereupon 
an obvious path is completed for applying ground 
potential to the test conductor C307 extending to 
the link distributor 3C?. In the present instance, 
the first and second wiper sets of the mechanism 
3 0 are driven only one step in the vertical di 
rection; whereupon the vertical control wiper 
37 engages the first contact in the associated 
vertical control contact bank having ground po 
tential thereon. The application of ground po 
tential to the test conductor C307 causes the 
link distributor 39 to operate, thereby to inter 
rupt the application of ground potential to the 
Vertical conductor C305 and to apply ground 
potential to the rotary conductor C304. 
The application of ground potential to the ro 

tary conductor C304 completes the previously 

  



2,288,789 
mentioned circuit for , energizing the rotary 
magnet M36, this circuit extending from the 
grounded rotary conductor "C304 by Way of the 
contacts 344, 338 and 328 and the rotary magnet 
M367 to battery. When energized over the 
"above-traced circuit the rotary magnet M367 
operates to drive the first and second wiper sets 
of the mechanism 30 one step in the rotary i di 
rection...and to complete, at the contacts 368, an 
obvious path for applying ground potential to 
the interrupter conductor C306. This applica 
tion of ground potential to the interrupter con 
ductor "C36 | cases the iiimk “distributor 30 l to 
Operate and remove the application of ground po 
tential to the rotary, conductor C304; whereupon 
the rotary magnet M367 restores to interrupt, 
:at the contacts 368, the previously mentioned 
path for applying ground potential to the inter 
rupter conductor C336. Accordingly, the rotary 
magnet M35T operates intermittently, thereby to 
drive the first, and second Wiper sets of the mech 
anism30 step by-step in the rotary directionun 
til either the control Wiper 36 sor the control 
Wiper 33 of the respective first and second wiper 
SetS engages a contact terminating the control 
Conductor of a calling telephone line having bat 
tery potential thereon. 

In the present example, the telephone line 265 
is included in the first section of the main contact 
bank of the mechanism 3. Accordingly, when 
the control wiper 3,5 of the first wiper set of the 
mechanism3) engages the contact of the con 
tact. Set in the first section of the main contact 
bank of the mechanism3 terminating the con 
trol conductor C2C8 of the telephone line 205, a 
circuit is completed for energizing the upper 
winding of the switching relay R33. This cir 

i cuit. extends from the grounded marking conduc 
tor C283 by way of the vertical control Wiper 37 
of the mechanism 3i, the upper winding of 
R33), the contacts 324 and the control wiper 36 
of the first Wiper set of the mechanism 30 to 
the control conductor C208 of the telephone line 
295, the control conductor C2 08 of the telephone 
line'205 having battery potential thereon. When 
the upper winding of the switching relay R330 
is energized this relay operates exceedingly fast 
to interrupt, at the contacts 338, the previously 
traced circuit for energizing the rotary magnet 
M36 and to complete, at the contacts 337, a 
holding circuit for -energizing in Series the ro 
tary magnet M36 and the lower winding of the 
SWitching relay R33. This holding circuit, ex 
tends from ground by way of the contacts 34, 
the lower winding of R33), the contacts 337 and 
328 and the rotary magnet M36 to battery. 
When this holding circuit is completed the ro 
tary magnet MISSI remains in its restored posi 
tion due to the high series resistance of this hold 
ing circuit. Accordingly, further operation of the 
nechanism 30 is arrested. Also the switching 
relay R330 interrupts, at the contacts 334, a point 
În an obvious circuit for energizing the upper 
Winding of the switching relay R320, thereby 
positively to prevent operation of the latter relay 
at this time. Further the switching relay R330 
interrupts, at the contacts 339, a point in a cir 
cuit traced hereinafter for energizing the release 
magnet M388 and completes, at the contacts 336, 
a connection between the rotary conductor C394 
and the guard conductor C3 E3, this connection 

: extending from the rotary conductor C304 by 
Way of the contacts 344, 336 and 342 to the guard 
conductor C323. When the rotary conductor 
C304 is connected to the guard conductor C303, 

O 

5 
3093 to the all-link-busy conductor C39. Finally, 
the contacts 354 and 353 of the set of Switch 

20 

30 

35 

:40 

45 

50 

55 

60 

65 

0 

s 

7 
operation of the link distributor 3 to control 
the finder switch3 is arrested, whereupon the 
link distributor 3 operates automatically to se 
lect for use another idle One of the links. 

Also it is noted that, when the carriage of the 
mechanism 30 is driven one step in the verti 
cal direction, the sets of Switch Springs S352 and 
C356 alre actuated. More particularly, the Con 
tacts 35 and 358, df the set of switch Springs 
:S356 are actuated respectively into engagement 
and disengagement, thereby to prepare a further 
point in the previously mentioned circuit for en 
ergizing the release magnet M.369 and to inter 
rupt a further point in the previously traced path 
for applying ground potential in the finder Switch 

Springs S352 are actuated respectively into dis 
engagement and engagement, thereby to inter 
rupt the connection between the control conduc 
tor C364 of the trunk 389 and the guard conduc 
tor C33, and to prepare a path traced herein 
after for applying ground potential to the guard 
conductor C33. Finally, upon operating, the 
switching relay R330 completes, at the contacts 
33, 332 and 333, connections between the con 
ductors of the trunk 350 extending between the 
finder: Switch, 3 and the selector switch A. and 
the first wiper set of the mechanism 3. More 
particularly, a circuit is completed, at the con 
tacts 333, for energizing the winding of the cut 
off relay R220, this circuit extending from the 
grounded, control ... conductor C34. Of the trunk 
360 by way of the contacts 3,3,352, 333 and 324, 
the Wiper 3 f6, the control conductor, C28- of the 
stelephone line 205, the contacts 22 and 236 and 
the Winding of R220 to battery. When the Wind 
ing of the cutOff Felay R22 is thuis energized this 
relay operates to interrupt, at the contacts 225, 
the previously menitioned path for applying bat 
tery potential by way of the resistor 2 6 to the 
control; conductor C23; of the telephone line .205 
and to complete, at the contacts 224, a hoiding 
circuit for energizing the winding of the cutoff 
relay R220, this holding circuit extending from 
the grounded control: conductor C28 of the tele 
phone line 25 by ways of the contacts 224 and 
the winding of R29 to battery. Also the cutoff 
relay R22) interrupts, at the contacts 226, a point 
in an obvious circuit for illuminating the signal 
lamp 2 8 and completes, at the contacts 223, an 
obvious circuit for energizing the winding of the 
lockout relay R23), thereby to cause the latter 
relay to operate. Finally, the cutoff relay R22 
interrupts, at the contacts 22 and 222, the pre 
viously traced circuit for energizing the winding 
of the line relay R2), thereby to clear the tele 
phone line 205 of impedance elements and to 
Cause the latter relay to restore. 
Upon Operating, the lockout relay R23 pre 

pares, at the contacts 2:32, a point in a holding 
circuit traced hereinafter for energizing the 
Winding thereof, completes, at the contacts 233, 
an obvious alternative path for applying ground 
-potential to the control conductor C29 of the 
telephone line. 205, thereby to mark the telephone 
line 25 as busy to the B operator positions in the 
local exchange 2 having access thereto, and pre 
pares, at the contacts 235, a further point in the 
previously mentioned circuit for illuminating the 
signal lamp. Upon restoring, the line relay 
R2) interrupts, at the contacts 2, the previ 
ously traced paths for applying direct ground 
potential to the marking conductor C383 and 
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resistance ground potential to the start conductor 
C308 extending to the link distributor 39 f. 

Further it is noted that the link distributor 
30 operates in order to select another idle link 
for use only in the event ground potential ap 
pears upon the all-link-busy conductor C399 in 
the finder switch of at least one of the links, 
ground potential being removed from the all 
link-busy conductor C309 in the finder switch 
300 of the link illustrated at this time, due to the 
operated condition of the set of switch Springs 
S356, as previously noted. Also, at this time, 
ground potential is applied to the guard conductor 
C303 in the finder switch 300, thereby to prevent 
the link distributor 30 | from preselecting the link 
illustrated due to the busy condition of this link, 
The path for applying ground potential in the 
finder switch 360 to the guard conductor C303 
extends from ground by way of the contacts 353 
of the set of Switch springs S352 and the con 
tacts 343 to the guard conductor C333, the start 
relay R340 being restored at this time. Further 
it is noted that the start relay R34) is of the 
slow-to-release type and restores shortly after 
the link distributor 3G f is released. Upon restor 
ing, the start relay R340 interrupts, at the con 
tacts 34, the previously traced path for applying 
ground potential to the control conductor C364 of 
the trunk 360, ground potential being applied to 
the control conductor C364 of the trunk 360 in 
the Selector Switch 400 at this time. Further the 
start relay R340 interrupts, at the contacts 344 
and 345, additional points in the previously traced 
circuits for respectively energizing the rotary 
magnet M367 and the vertical magnet M365. 
However, the previously traced holding circuit for 
energizing the rotary magnet M36 and the lower 
winding of the switching relay R330 in series is 
retained completed, due to the presence of ground 
potential upon the control conductor C3S4 of the 
trunk 36 in the selector Switch 40 at this time. 
When the trunk 360 is connected to the tele 

phone line 295 due to the operation of the 
switching relay R330 in the finder switch 360, a 
loop circuit is completed for energizing in series 
the upper and lower windings of the line relay 
R450 in the selector Switch 400. This circuit ex 
tends from ground by way of the lower winding 
of R450, the contacts 466, 433 and 428, C362, the 
contacts 376 and 332, and the wiper 35 to the 
line conductor C207 of the telephone line 25, 
and from battery by way of the upper winding of 
R450, the contacts 463, 43 and 426, C36, the 
contacts 33 and 33 and the wiper 34 to the 
line conductor C206 of the telephone line 285, the 
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line conductors C206 and C207 of the telephone 
line 285 being connected together by Way of the 
bridge path at the Subscriber substation T. 
When the upper and lower windings of the line 
relay R450 are thus energized this relay operates 
to complete, at the contacts 453 and 45, an obvi 
ous circuit for energizing the winding of the hold 
relay R480, thereby to cause the latter relay to 
operate. Upon operating, the hold relay R480 
Completes, at the contacts 483, the previously 
mentioned path for applying ground potential to 
the control conductor C364 of the trunk 360, as 
previously noted. Also the hold relay R480 com 
pletes, at the contacts 48, an obvious circuit for 
energizing the upper winding of the SWitching 
relay R490, thereby to render the latter relay ex 
ceedingly fast to operate when the lower winding 
thereof is Subsequently energized. Further the 
hold relay R480 prepares, at the contacts 482, a 
point in a circuit traced hereinafter for energiz 
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ing the lower winding of the switching relay R490 
and prepares, at the contacts 484, a circuit traced 
hereinafter for energizing in multiple the lower 
winding of the transfer relay R485 and the ver 
tical magnet M4 4. 
When ground potential is applied to the con 

trol conductor C364 of the trunk 360 an obvious 
circuit is completed for energizing the upper 
winding of the transfer relay R385, thereby to 
cause the latter relay to operate. Upon operat 
ing, the transfer relay R485 prepares, at the con 
tacts 488, a further point in the previously men 
tioned circuit for energizing in multiple the lower 
winding of the transfer relay R485 and the ver 
tical magnet M4l 4 and completes, at the con 
tacts 486, an obvious path for applying ground 
potential to the control conductor C363 of the 
trunk 360. This application of ground potential 
to the control conductor C363 of the trunk 360 
prepares a circuit traced hereinafter for energiz 
ing the winding of the stop relay R350 in the 
finder switch 300 and completes a circuit for 
energizing the Winding of the rotary magnet 
M393 of the sequence switch 380. The circuit for 
energizing the rotary magnet M393 of the se 
quence SWitch 380 extends from the grounded 
control conductor C363 of the trunk 36) by way 
of the contacts 35 and 379, the conductor C327 
in the cable 320, the contacts 394 and the rotary 
magnet M393 to battery. When thus energized 
the rotary magnet M393 operates to condition the 
Wiper's noted of the sequence switch 388 to be 
driven one step in the clockwise direction and to 
interrupt, at the contacts 394, the previously 
traced circuit for energizing the rotary magnet 
M393; whereupon the rotary magnet M.393 re 
Stores to drive the wipers noted of the sequence 
Switch 380 one step in the clockwise direction and 
to recomplete, at the contacts 394, the previously 
traced circuit for energizing the rotary magnet 
M.393. Accordingly, the rotary magnet M.39S 
Operates intermittently, thereby to drive the 
wipers noted of the sequence switch 380 step by 
step in the clockwise direction until the stop relay 
R350 is operated in a manner more fully de 
Scribed hereinafter to interrupt, at the contacts 
35, the previously traced circuit for energizing 
the rotary magnet M393. 
At this point it is noted that, immediately 

the link distributor 39 f assigns the link illus 
trated to the use of the calling subscriber sub 
Station T, operations of the finder switch 300 
and the selector Switch 400, previously described, 
are initiated, and that the operation of the se 
lector SWitch 400 initiates operation of the se 
quence SWitch 380 individually associated with 
the link illustrated. Accordingly, operation of 
the Sequence Switch 380 to find an assigned one 
of the A Operator positions or to find a storage 
position in the call storage unit 60) is initiated 
prior to the Seizure of the telephone line 205 
extending to the calling subscriber substation 
T by the finder switch 300. 

Prior to continuing with the operation of the 
Sequence Switch 380, it is noted that the A oper 
ator position distributor in use, the main. A op 
erator position distributor 630 in the present, ex 
ample, is Operative to preselect an idle one of 
the A Operator positions to be seized by the se 
quence Switch 380. Assuming that the first A op 
erator position. 500 has been preselected by the 
main A operator position distributor 630 to be 
seized by the sequence switch 389 at this time, 
a holding circuit is completed for energizing in 
Series the winding of the hold relay R670 and 

  



2,288,789 
the right-hand winding of the position relay 
R630, the position relay R630 corresponding to 
the first A operator position 500. This holding 
circuit extends from ground by Way of the con 
tacts 55, C5, the contacts 534 of the A Oper 
ator position distributor key K5S, C683, the 
winding of R60, the contacts 646 and 634 and 
the right-hand winding of R630 to battery. The 
operated position relay R630 retains interrupted, 
at the contacts 636, a holding circuit traced here 
inafter for energizing the Winding of the hold 
relay R670 in series with the right-hand winding 
of the position relay RS59. Also the position re 
lay R630 prepares, at the contacts 633, an oper 
ating circuit traced hereinafter for energizing 
the left-hand Winding of the position relay R640, 
completes, at the contacts 632, a path for ap 
plying battery potential by way of the resistor 
62, C682, the winding of the answer relay R545 
and the contacts 559 to the control conductor 
C525 of the trunk 520 extending to the first A 
operator position 50 and completes, at the con 
tacts 63f, a path for applying ground potential 
to the control conductor C680, for a purpose more 
fully described hereinafter. The path for apply 
ing ground potential to the control conductor 
C680 extends from ground by way of the con 
tacts 546, C686, the contacts 63, C685 and the 
contacts 592 of the A operator position distributor 
key K590 to the control conductor C689. Fur 
ther it is noted that no potential whatever ap 
pears upon the marking conductor C530 to 
C535, inclusive; while battery potential appears 
upon the marking conductor C536. The path for 
applying battery potential to the marking con 
ductor. C536 extends from battery by Way of the 
winding of the first marking relay M and the 
contacts 62 to the marking conductor C536. 
Continuing now with the operation of the se 

quence switch 380, the rotary magnet M393 con 
tinues to operate intermittently in order to drive 
the wipers noted of the sequence switch 380 step 
by step in the clockwise direction until the wiper 
39 engages the seventh contact in the associated 
contact bank 392 terminating the marking con 
ductor C536; whereupon a circuit is, completed 
for energizing in series the Winding of the stop 
relay R350 and the winding of the marking re 
lay. M. This circuit extends from the grounded 
control conductor C363 of the trunk 360 by way 
of the winding of R359, the contacts 377, the con 
trol conductor C325 in the cable 320, the wiper 
39 and engaged seventh contact, in the associ 
ated contact bank 392 of the sequence SWitch 
380, the marking conductor C536, the contacts 
62; and the winding of FM to battery. When 
the winding of the stop relay R350eis, thus ener 
gized this relay operates.to interrupt, at the con 
tacts 35, the previously traced circuit for ener 
gizing the rotary magnet M.393, thereby posi 
tively to arrest further operation of the sequence 
switch 38. 
When the winding of the marking relay M is 

thus energized this relay operates shortly there 
after, this relay being of the slow-to-operate type, 
to complete, at the contacts M2, a circuit for en 
ergizing the winding of the release relay R620, 
this circuit extending from the grounded control 
conductor C682 by way of the contacts M2 and 
the winding of R62) to battery. When thus en 
ergized the release relay. RG20, operates, to com 
plete, at the contacts. 622, an obvious holding 
circuit for energizing, the winding thereof by 
way of the grounded... control - conductor C689. 
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Also the release relay R.620 completes, at the con 
tacts 623, an obvious circuit for energizing the 
winding of the control relay R6f 0, thereby to 
cause the latter relay to operate shortly there 
after, the latter relay being of the slow-to-oper 
ate type. Further the release relay R620 inter 
rupts, at the contacts 624, the previously traced 
circuit for energizing in series the winding of 
the stop relay R350 and the winding of the mark 
ing relay fM. Upon operating, the control relay 
iR30 completes, at the contacts 6 , an obvious 
path for applying battery potential by way of 
the winding of the marking relay M to the 
narking conductor C536. - 
Accordingly, the marking relay M and the 

stop relay R359 restore when the previously 
traced circuit for energizing in series the Wind 
ings thereof is interrupted incident to the oper 
ation of the release relay R620. Upon restoring, 
the stop relay R350 completes, at the contacts 
35A, the previously traced circuit for energizing 
the rotary magnet M.393 of the sequence switch 
380, thereby to cause the rotary magnet M393 
again to operate intermittently. In the present 
instance, the rotary magnet M393 operates and 
restores only once; whereupon the wiper 39 
thereof engages the eighth contact in the associ 
ated contact bank 332 of the sequence switch 
380 terminating the control conductor C525 of 
the trunk 529, thereby to complete a series circuit 
for energizing the winding of the answer relay 
R545 and the winding of the stop relay R350. 
This circuit extends from the grounded control 
conductor C363 of the trunk 365 by way of the 
winding of R350, the contacts 377, the control 
conductor C325 in the cable 329, the wiper 39 
and engaged eighth contact in the associated 
contact bank 392 of the sequence switch 380, the 
control conductor C525 of the trunk 520, the con 
tacts 559, the winding of R545, C682, the con 
tacts 632 and the resistor S 2 to battery. When 
this series circuit is completed the windings of 
the stop relay R35 and the answer relay R545 
are energized, thereby to cause these relays to 
Operate. Upon operating, the stop relay R359 
again interrupts, at the contacts 353, the previ 
ously traced circuit for energizing the rotary 
magnet Mi393 of the sequence switch 338, thereby 
again to arrest operation of the sequence switch 

3 389. Upon operating, the answer relay R545 in 
terrupts, at the contacts 546, the previously traced 
holding circuit for energizing the winding of the 
release relay RS23, thereby to cause the latter 
relay to restore and interrupt, at the contacts 
623, the previously mentioned circuit for ener 
gizing the winding of the control relay RS), 
thereby to cause the latter relay to restore. Also 
the answer relay R545 completes, at the contacts 
547, an obvious circuit for energizing the wind 
ing of the disconnect relay R55, thereby to cause 
the latter relay to operate. 
Upon operating, the disconnect relay R55) 

completes, at the contacts 552, a holding circuit 
for energizing the winding thereof, this circuit 
extending from ground by Way of the contacts 
53 of the trunk disconnect key K539, the con 
tacts 552 and the winding of R553 to battery. 
Also, the disconnect relay R550 interrupts, at the 
contacts 359, the previously traced circuit for en 
ergizing in series the winding of the stop relay 
R355 and the winding of the answer relay R545 
and completes, at the contacts 557, a circuit for 
energizing the winding of the cut-in relay R37), 
this circuit extending from ground by way of the 
contacts 55, the control-conductor C526 of the 
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the first A operator position 5 ) and the Winding 
of R56 ) to battery. When thus energized the 
busy relay R556 operates to interrupt, at the con 
tacts 56, the previously traced holding circuit 
for energizing the winding of the hold relay 
R63 in series with the right-hand winding of 
one of the position relays R35, Rf43, R85), etc., 
thereby to cause the hold relay R5 to restore 
and all of the position relays RS32, R642, R650, 
etc., to remain in their restored positions. Also, 
upon operating, the busy relay R560 interrupts, 
at the contacts 562, a point in an alternative 
circuit for energizing the left-hand winding of 
the position relay R638. Upon restoring, the 
hold relay RS prepares, at the contacts 67 f, 
a point in the previously mentioned alternative 
circuit for energizing the left-hand winding of 
the position relay R633. Accordingly, the op 
eration of the busy relay R589 is effective to 
prevent further operation of the main A op 
erator position distributor 63 until one of the 
A operator positions becomes idle. 
When one of the A operator positions becomes 

idle the disconnect relay thereat is restored, 
thereby to interrupt the previously traced cir 
cuit for energizing the winding of the busy re 
lay R56), whereupon the latter relay restores. 
Upon restoring, the busy relay R569 prepares, 
at the contacts 53, the previously traced hold 
ing circuit for energizing the Winding of the 
hold relay R67) in series with one of the posi 
tion relays R83), R84E), R 650, etc., and com 
pletes, at the contacts 652, the previously men 
tioned alternative circuit for energizing the left 
hand winding of the position relay R63), this 
circuit extending from ground by Way of the 
contacts 562, C502, the contacts 595 of the A 
operator position distributor key K590, C684, the 
contacts 6 and the left-hand winding of R630 
to battery. When this circuit is completed the 
position relay R63) operates, thereby to initiate 
further operation of the main A Operator posi 
tion distributor 633; whereupon the main A op 
erator position distributor 63) operates in order 
to cause the particular one of the position relays 
R63), R640, R650, etc., to remain operated, 
Which corresponds to the idle A Operator posi 
tion, thereby to condition the idle A operator 
position to receive the next incoming call. 

Further it is noted that the operation of the 
auxiliary A operator position distributor 695 is 
the same as the main A operator position distrib 
utor 630, previously explained. In the event 
the main A operator position distributor 630 be 
comes defective, the operator at the first A op 
erator position 500 may substitute the auxiliary 
A operator position distributor 695 for the main 
A operator position distributor 630 by operating 
the A operator position distributor key K590. 
When the A operator position distributor key 
K59) is thus operated the previously traced 
connections between the COntrol ConductorS 
C684, C683 and C685 extending to the main A 
operator position distributor 630 and the com 
mon control conductors C502, C50 and C680 
are respectively interrupted at the contactS 595, 
594 and 592 of the A operator position distribu 
tor key K53; and obvious alternative Connec 
tions are completed, at the contacts 596, 593 and 
59 of the A Operator position distributor key 
K599, between the common control conductors 
C562, C59 and C680 and the control conductors 
C693, C692 and C69, respectively, extending to 
the auxiliary A operator position distributor 695. 

Accordingly, at this time, after the sequence 
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Switch 389 seizes the trunk 320 extending to the 
first A operator position 500 and both the ap 
paratus at the first A operator position 500 and 
the main A operator position distributor 639 op 
erate in the manner previously explained, a con 
nection is established between the calling Sub 
Scriber SubStation T and the telephone appara 
tus 5 at the first A operator position 56 and 
the second A Operator position is conditioned 
to receive the next incoming call. More par 
ticularly, both the receiver and the transmitter 
at the telephone instrument included in the tele 
phone apparatus 5AT are operatively connected 
to the subscriber Substation Ti. Accordingly, 
the operator at the first A operator position 59 
may converse with the Subscriber at the calling 
Subscriber Substation Til and ascertain the des 
tination of the call. After learning the destina 
tion of the call, the operator at the first A op 
erator position 59E) initiates the extension of the 
call by operating the key sender K52 in order 
appropriately to control the selector switch 400 
in a manner more fully described hereinafter. 

PayStation call 
A call from a payStation, such, for example, 

as the payStation T2, is initiated by removing the 
receiver of the telephone instrument thereat from 
its associated switchhook and depositing a coin 
in the coin Slot of the coin collect and refund 
mechanism thereat. When the receiver of the 
telephone instrument at the payStation T2 is 
removed from its switchhook and the coin is de 
posited in the coin Slot of the coin collect and 
refund mechanism thereat, a bridge path is com 
pleted between the line conductors C246 and 
C247 of the telephone line 245 extending to the 
payStation T2, thereby to complete a circuit for 
energizing in series the upper and lower wind 
ings of the line relay R250. This circuit ex 
tends from ground by way of the contacts 287, 
C294, the lower winding of R250, the contacts 
262, C247, the bridge path between the line con 
ductors C247 and C246 of the telephone line 245 
at the payStation T2, C246, the contacts 26 and 
the upper winding of R250 to battery. When 
energized over the above-traced circuit the line 
Irelay R250 operates to complete, at the contacts 
253, a path for applying ground potential to the 

50 

55 

60 

65 

70 

75 

control conductor C249 of the telephone line 245, 
thereby to mark the telephone line 245 as busy to 
the first B operator position 494 and the other B 
operator positions in the local exchange 23. The 
last-mentioned path extends from ground by way 
Of the contacts 28, C294 and the contacts 253 
and 24 to the control conductor C249 of the 
telephone line 245. Also the line relay R250 
completes, at the contacts 252, an obvious mul 
tiple path for applying battery potential by way 
of the Winding of the cutoff relay R26) and the 
resistor 267 to the control conductor C248 of the 
telephone line 245, thereby to mark the telephone 
line 25 as a calling line. Further the line relay 
R250 completes, at the contacts 25, an obvious 
path for applying direct ground potential to 
the marking conductor C284 terminated by the 
fifth contacts in the vertical control contact 
banks of the finder Switches, thereby to mark 
the telephone line 245 as terminating in the fifth 
level of the main contact banks of the finder 
Switches. Finally, the line relay R250 com 
pletes, the contacts 25, a path for applying 
resistance ground potential to the start con 
ductor C308 extending to the link distributor 
30, this path extending from ground by way of 
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tion T, this circuit extending from ground by 
way of the secondary winding 292 of the tone 
transformer 29), C294, the lower winding of 
R2 0, the contacts 222, C207, the bridge path at 
the Subscriber Substation T. between the line 
conductors C207 and C26 of the telephone line 
25, C296, the contacts 22 and the upper winding 
of R20 to battery. The tone current traversing 
the above-traced circuit operates the receiver of 
the telephone instrument at the Subscriber Sub 
station T, thereby to indicate to the subscriber 
thereat that all of the links are busy and that 
the connection may not be extended at this time. 
Accordingly, the subscriber at the subscriber sub 
station T replaces the receiver of the telephone 
instrument thereat upon its associated Switch 
hook and again initiates the call after the lapse 
of a Suitable time interval. 
In View of the above explanation of the mode 

of operation of the marking network 288, it will 
be understood that, in the event a call is initiated 
at any of the other subscriber substations or at 
any of the payStations at this time, tone current 
Will be projected over the associated telephone 
line to the Subscriber Substation or payStation, 
thereby to indicate to the subscriber thereat that 
all of the links are busy. 
At this point it is noted that the operation of 

the finder switch of any one of the links, such, 
for example, as the finder switch 30 of the link 
illustrated, to seize a calling telephone line in the 
Second group of One hundred lines is Substan 
tially identical to the operation thereof to seize 
a calling telephone line in the first group of one 
hundred lines, as previously explained. More 
particularly, it is noted that the finder Switch 
300 is operative to seize a calling telephone line 
in the first group of one hundred lines by Way 
of the first wiper set, including the wipers 34, 
35 and 36, whereupon the Switching relay R330 
operates to switch the Seized line through to the 
Selector Switch 400. Similarly, the finder switch 
300 is operative to seize a calling telephone line 
in the second group of one hundred lines by 
Way of the Second Wiper Set, including the Wipers 
3f , 32 and 33, whereupon the switching relay 
R320 operates to switch the seized line through 
to the selector Switch 400. 
Eactension of a call from an A. Operator position 

In order to extend a call from an A operator 
position, Such, for example, as a call from the 
Subscriber Substation T to the first A operator 
position 500, to a B Operator position in the local 
exchange 28), Such, for example, as the first B 
operator position 494, the operator at the first A 
operator position 590 operates the key sender 
K520, thereby to cause the send relay R540 to 
operate. Upon operating, the send relay R540 
completes, at the contacts 54 and 543, an alter 
native loop circuit substantially identical to that 
previously traced between the line relay R450 in 
the selector switch 400 and the key sender K520, 
and interrupts, at the contacts 542 and 544, the 
previously traced loop circuit between the re 
tarder coil 53) and the line relay R450 in the 
selector switch 400. The key sender K520 then 
operates to interrupt intermittently the previ 
ously mentioned alternative loop circuit extend 
ing to the line relay R450 in the selector switch 
400, thereby to cause the line relay R450 to fol 
low the impulses of the digit transmitted in the 
usual manner. Each time the line relay R450 
restores it interrupts, at the contactS 453 and 
45t, the previously traced circuit for energizing 
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the winding of the hold relay R480 and completes, 
at the contacts 452, the previously mentioned 
multiple circuit for energizing the lower wind 
ing of the transfer relay R435 and the Vertical 
magnet M4. 4. This circuit extends from ground 
by way of the contacts 496, 432 and 484, the set 
of Switch springs S424, the contacts 488 and the 
lower Winding of R435 to battery, and from the 
contacts 488 and the vertical magnet M44 to 
battery. Due to the fact that the hold relay 
Ri88 and the transfer relay R435 are of the slow 
to-release type, these relays remain Operated 
during impulsing. Each time the Vertical mag 
net M44 is energized it operates, thereby to 
drive the wiper set of the mechanism is 0 one step 
in the vertical direction. When the Wiper Set of 
the mechanism. A is driven one step in the 
vertical direction the sets of switch springs S49, 
S420 and S42 are actuated. More particularly, 
the sets of Switch springs S39 and S42 are 
actuated into engagement, thereby respectively to 
prepare a circuit traced hereinafter for energiz 
ing the rotary magnet M46 and to prepare a 
circuit traced hereinafter for energizing the re 
lease magnet MA i8; while the set of Switch 
Springs S426) is actuated into disengagement, 
thereby to interrupt the previously traced cir 
cuit for energizing the upper winding of the 
transfer relay R485. 
At the conclusion of the digit transmitted by 

the key sender K523, the send relay R54) re 
stores, thereby to recomplete, at the contacts 
582 and 544, the previously traced loop circuit 
extending between the retarder coil 530 and the 
line relay R453 in the selector switch 499, and to 
interrupt, at the contacts 54, and 543, the previ 
ously mentioned alternative loop circuit extend 
ing between the key sender K52 and the line 
relay R35 in the selector switch 409. Shortly 
following the conclusion of the digit transmitted 
from the key sender K520 to the selector switch 
400 the transfer relay R485 restores, the line re 
lay R450 being operated at this time. Upon 
restoring, the transfer relay R685 interrupts, at 
the contacts 488, a further point in the previous 
ly traced circuit for energizing in multiple the 
lower Winding of the transfer relay R485 and the 
Vertical magnet M34 and prepares, at the con 
tacts 489, a further point in the previously men 
tioned circuit for energizing the release magnet 
M4? 8. Also the transfer relay R485 interrupts, 
at the contacts 486, the previously mentioned 
path for applying ground potential to the con 
trol conductor C353 of the trunk 360, thereby to 
inSure no further operation of the sequence 
Switch 380 at this time. Finally, the transfer 
relay R485 completes, at the contacts 487, the 
previously mentioned circuit for energizing the 
rotary magnet M4 f6, this circuit extending from 
ground by way of the contacts 453, 451, 47, 
487 and 495, the rotary magnet M46 and the set 
of Switch Springs S49 to battery. When thus 
energizing the rotary magnet M4 3, thereby to 
drive the Wiper set of the mechanism 4 one 
step in the rotary direction and to interrupt, at 
the contacts 4, the previously traced circuit for 
energizing the rotary magnet M4 6, thereby to 
cause the rotary magnet M4 S to restore. Upon 
restoring the rotary magnet M4 6 recompletes, 
at the contacts 4 , the previously traced circuit 
for energizing the rotary magnet M416. Accord 
ingly, the rotary magnet M4A 6 operates intermit 
tently, thereby to drive the wiper set of the mech 
anism 40 step by step in the rotary direction 
until the wiper 4 3 of the wiper set engageS a 
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contact terminating the control conductor of a 
trunk having battery potential thereon and ex 
tending to the first B operator position 494, bat 
tery potential being present upon the control 
conductor of a trunk extending to the first B 
operator position 494 in the event the trunk is 
idle, whereupon a circuit is completed for ener 
gizing the lower winding of the switching relay 
RASO. 
ASSuming that the trunk 49) is the first idle 

trunk in the group of trunks extending to the 
first B operator position 494, when the wiper 443 
engages the contact terminating the control con 
ductor C93 of the trunk 490, a circuit is com 
pleted for energizing in series the winding of the 
line relay R.A. and the lower winding of the 
switching relay. R392, this circuit extending from 
ground by way of the contacts 483, the lower 
winding of R49, the contacts 482, the wiper 413, 
the control conductor C493 of the trunk 49, the 
contacts 44 and the winding of R4 to battery. 
When the lower winding of the switching relay 
R490 is thus energized this relay operates ex 
ceedingly fast to complete, at the contacts 494, 
an obvious holding circuit for energizing the 
intermediate winding thereof. Also the switching 
relay R4S completes, at the contacts 493, an ob 
ViOU.S. low resistance circuit for energizing the 
winding of the line relay R40, thereby to cause 
the latter relay to operate. Upon operating, the 
line relay R40 interrupts, at the contacts 402, 
a point in a circuit traced hereinafter for ener 
gizing the winding of the busy relay Rs. 3. Also, 
upon operating, the switching relay R49 inter 
rupts, at the contacts. 495, the previously traced 
circuit for energizing the rotary magnet M46, 
thereby positively to arrest further operation of 
the rotary magnet M4 S at this time, Further 
the SWitching relay R490 interrupts, at the con 
tactS. 498, a further point in the previously men 
tioned circuit for energizing the release magnet 
M48 and completes, at the contacts 49 and 
432, a loop circuit between the battery supply 
relay R47 and the apparatus at the first B oper. 
ator position 43. 
cuit extends from ground by way of the lower 
Winding of RA?6, the contacts 464 and 492 and 
the Wiper 42 to the line conductor C492 of the 
trunk 49 and from battery by way of the upper 
winding of R40, the contacts 46 and 49 and 
the Wiper 4 to the line conductor C49 of the 
trunk. 490, the apparatus at the first B operator 
position 49 being connected across the line con 
ductors C9 and C492 of the trunk 49). When 
this loop circuit is completed a signal is trans 
mitted to the first B operator position 494 and 
the battery Supply relay R47) operates to inter 
rupt, at the contacts 47, a further point in a 
circuit traced hereinafter for energizing the 
Winding of the call back relay R440 and to com 
plete, at the contacts 472, an obvious circuit for 
energizing the winding of the hold relay R445, 
thereby to cause the latter relay to operate. Also, 
the battery supply relay R4TO prepares, at the 
contacts 3, a point in an alternative path traced 
hereinafter for applying ground potential to the 
control conductor C363 of the trunk 360, inter 
rupts, at the contacts 474, a point in a circuit 
traced hereinafter for energizing the winding of 
the coin and register relay R439 and prepares, 
at the contacts 45, a point in an alternative 
path traced hereinafter for applying ground po 
tential to the control conductor C36A of the 
trunk 360. 
The operator at the first B operator position 

The last-mentioned loop cir 
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494. then answers the call extending thereto..by 
way of the trunk 490, whereupon the telephone 
instrument at her position is operatively, con 
nected to the loop. circuit.extending between: the 
battery, Supply relay. R4 is and the first B. op 
erator position: 494. Also the telephone instru 
ment, at the SubjScriber SUlbjStation. Til and the 
telephone instrument at the first A operator po 
sition 50 are operatively connected by Way of 
the previously traced loop. circuit to the line re 
lay R25. Finally, it is noted that the loop. cir 
cuit including the line relay R45) is operatively. 
Connected to the loop circuit including the bat 
tery supply: relay. R4 by way of the condensers 
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455 andië, Accordingly, a.three-Way: communi 
cation connection is established at this time, in 
cluding the telephone instrument: at the sub 
scriber substation T, the telephone instrument 
at the first. A operator position 5 and the tele 
phones instrument. at the first B operator posi 
tion, 4S4. The operator at the first A. operator 
position: 5; then advises the operator at the 
first B. operator position: 494 concerning the ex 
tension of the call to the called Subscriber. Sub 
Station in the local exchange 2). The operator 
at the first B operator position 494, then proceeds 
to extend the calli to: the called Subscriber Sub 
Station in the local exchange 2, in the usual 
ae. ? 

In Order to extend the: call from the first B 
operator position- 494 to a subscriber substation 
or payStation in the local exchange 26, Such for 
example; as the payStation 2, the operator at 
the first B operator position 494 inserts the call 
ing plug of the cord circuit in use into the jack 
J2 2 terminating the telephone line 245' extend 
ing - to the payStation T2, the answering plug of 
the cord circuit in use being inserted into a jack, 
not ShoWn, terminating the trunk 49. When 
the calling plug of the cord circuit in use is 
inserted into the jack J22, ground potential is 
Connected by Way of the sleeves of the calling 
plug and the jack J22 to the control conductor 
C249 of the telephone line 245. The applica 
tion of ground potential to the control conduc 
tor C249 of the telephone line 245 completes a 
Circuit for energizing the Winding of the cutoff 
relay R250, this circuit extending from the 
grounded control conductor C29 of the tele 
phone line 245 by way of the contacts 24 and 
254 and the Winding of R26 to battery. When 
thus energized, the cutoff relay R2SO operates 
to complete, at the contacts 263, the previously 
mentioned circuit for energizing the winding of 
the lockout relay R279, thereby to cause the 
latter relay to operate. Upon operating, the 
lockout relay R270 completes, at the contacts 
23, an obvious holding circuit for energizing the 
winding thereof by way of the grounded con 
trol conductor C249 of the telephone line 245. 
Also the lockout relay R270 interrupts, at the 
contacts 274, the previously traced circuit, for 
energizing the winding of the cutoff relay R260, 
thereby to cause the latter relay to restore. The 
Operator at the first B. operator position 494 then 
operates the apparatus at her position, thereby 
to cause ringing current to be projected over the 
line conductors C246 and C247 of the telephone 
line 245, whereupon the ringer at the paystation 
T2 is Operated. The call may be answered at the 
payStation T2 by removing the receiver of the 
telephone instrument thereat from its associat 
ed Switchhook, thereby to complete the previously 
traced circuit for energizing in series the upper 
and lower windings of the line relay R25. When 
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thus energized, the line relay R250 operates to 
complete, at the contacts 25, an additional hold 
ing circuit for energizing the winding of the 
lockout relay R270, this circuit extending from 
ground by way of the contacts 25 and 22 and 
the winding of R279 to battery. Also, it is noted 
that, when the operated lockout relay R2O is 
operated and the cutoff relay R260 is restored, 
the previously mentioned circuit for illuminat 
ing the signal lamp L.268 is completed, the illumi 
nation of the signal lamp L268 indicating that 
the telephone line 245 extending to the paySta 
tion T2 is busy. 
In view of the foregoing explanation of the 

operation of the apparatus at the first B Op 
erator position 494 to extend a call to the pay 
station T2 in the local exchange 20, it will be 
understood that the operator at the first B Op 
erator position 494 may extend a call, in a simi 
lar manner, to any one of the subscriber Sub 
stations or paystations in the local exchange 20. 
At this point it is noted that the operator at 

the first B operator position 494 may render the 
trunk 499 extending thereto busy, prior to the 
seizure of the trunk 490 by the selector Switch 
400, by causing battery potential to be applied 
to the line conductor C492 thereof. The ap 
plication of battery potential to the line con 
ductor C492 of the trunk 490 completes an ob 
vious circuit for energizing the winding of the 
busy relay R403, thereby to cause the latter re 
lay to operate. Upon operating, the busy relay 
R403 interrupts, at the contacts 404, the pre 
viously traced path for applying battery poten 
tial by way of the winding of the line relay R40 
to the control conductor C493 of the trunk 490 
and completes, at the contacts 405, an obvious 
path for applying ground potential to the con 
trol conductor C493 of the trunk 490, the appli 
cation of ground potential to the control con 
ductor C493 of the trunk 490 being effective to 
mark the trunk 490 as busy to the Selector 
switches having access thereto. 
In view of the foregoing explanation of the 

mode of operation of the selector Switch 460 to 
extend a call from the first A operator position 
500 to the first B operator position 494, it will 
be understood that the selector switch 40) is 
operative in a similar manner to extend a call 
from the first A operator position 500 to the B 
operator position 498 in the distant exchange 3. 
In order to accomplish this end, the operator at 
the first A operator position 500 controls the key 
sender K528, thereby to cause the Selector switch 
400 to seize an idle one of the trunks, Such, for 
example, as the trunk 470, extending to the B 
operator position 498 in the distant exchange 30. 
When the selector switch 400 seizes the trunk 
470 extending to the B operator position 498 in 
the distant exchange 30, the trunk line circuit 
472 individually associated with the trunk line 
47 O is operated in a manner similar to that of 
the trunk line circuit 405 individually associated 
with the trunk line 490 extending to the first B 
operator position 494 in the local exchange 2, 
in the manner previously explained. When the 
trunk line 47) is seized by the selector SWitch 
400 a loop circuit, is completed between the bat 
tery supply relay R410 and the apparatus at the 
B operator position 498, thereby to cause a sig 
nal to be transmitted thereto. The Operator at 
the B operator position 498 then answers the call 
and is advised by the operator at the first A Op 
erator position 500 concerning the extension of 
the call to a subscriber substation in the dis 
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tant exchange 33; whereupom the operatOr at the 
B operator position 498 extends the call to the 
called subscriber substation in the distant ex 
change 3), in the usual manner. 

Also it is noted that a call may be extended 
from the first A operator position 39 over one 
of the toll lines in the group of toll lines, in 
cluding the toll line 493, to a remote exchange 
by operating the key sender K520 in order to 
cause the selector switch 400 to operate and Seize 
an idle one of the toll lines extending to the re 
note exchange. More particularly, the Oper 
ator at the first A operator position 55 operates 
the key sender K52 in accordance With a pre 
determined digit, thereby to cause the vertical 
magnet M44 of the mechanism 40 in the se 
lector Switch 4 to drive the Wiper set of the 
mechanism 43 a corresponding predetermined 
number of steps in the vertical direction, where 
upon the sets of switch springs S422 and S423 
are actuated into engagement and the Set of 
Switch springs S424 is actuated into disengage 
ment. When the set of switch springs S423 is 
actuated into engagement, an obvious holding 
circuit, including the contact 497 of the switch 
ing relay R49) is completed for energizing the 
Winding of the hold relay R48; when the set of 
switch springs S424 is actuated into disengage 
ment the previously traced circuit for energizing 
in multiple the lower winding of the transfer re 
lay R435 and the vertical magnet M4f 4 is in 
terrupted, thereby to cause the transfer relay 
R435 to restore shortly thereafter; and when the 
set of Switch Springs S422 is actuated into en 
gagement an obvious circuit is completed for en 
ergizing the winding of the SWitch through re 
lay Ri8, thereby to cause the latter relay to 
operate. Upon operating, the SWitch through re 
lay R369 interrupts, at the contacts 46 and 464, 
further points in the previously traced circuit for 
energizing in Series the upper and lower Windings 
of the battery supply relay R47, prepares, at 
the contacts 462 and 465, a direct metallic con 
nection between the first A operator position 500 
and the wiper set of the mechanism 4 í 0 and 
interrupts, at the contacts 463 and 466, the pre 
viously traced loop circuit for energizing in series 
the upper and lower Windings of the line relay 
R450, thereby to cause the latter relay to restore. 
Upon restoring, the line relay R459 interrupts, at 
the contacts 453 and 45, the previously traced 
original circuit for energizing the Winding of the 
hold relay R48). However, the hold relay R480 
remains in its operated position at this time due 
to the completed holding circuit for energizing 
the winding thereof. 
Upon restoring, the transfer relay R485 com 

pletes, at the contacts 487, a circuit for ener 
gizing the rotary magnet M4 6, this circuit ex 
tending from ground by Way of the set of SWitch 
springs S423, the contacts 49, 4 7, 487 and 495, 
the rotary magnet M4 6 and the set of Switch 
Springs Så 9 to battery. When thus energized 
the rotary magnet M4 í6 operates intermittently, 
as previously explained, thereby to drive the Wip 
er set of the mechanism 4 i 0 step by step in the 
rotary direction until the control wiper 43 en 
gages a contact terminating the control conduc 
tor of a toll line having battery potential there 
on, battery potential being present upon the con 
trol conductor of the toll line When the toll line 
is idle. When the control Wiper 4 3 engages a 
contact terminating the control conductor of a 
toll line having battery potential thereon, such, 
for example, as the toll line 499 extending to 
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the remote exchange, a circuit is completed for 
energizing the lower winding of the Switching 
relay R490, this circuit, extending from ground 
by Way of the contacts. 483, the lower Winding 
of R490, the contacts 482 and the control wiper 
43 to battery potential appearing upon the con 
trol conductor of the toll line 339. When the 
lower winding of the switching relay R498 is thus 
energized, this relay operates to complete, at the 
contacts 494, the previously traced holding cir 
cuit for energizing the intermediate Winding 
thereof. Also the Switching relay R49 com 
pletes, at the contacts 493, an obvious path for 
applying direct ground potential to the control 
wiper 43, thereby to cause the toll line circuit 
497 individually associated with the toll line, 93 
to operate and connect ground potential to the 
control conductor of the toll line 439, thereby to 
complete an alternative holding circuit for ener 
gizing the intermediate winding of the Switch- : 
ing relay R895, this circuit extending from the 
grounded control conductor of the toll line. 499 
by way of the control wiper 4:3, the contacts 
493 and 94 and the intermediate winding of 
R499 to battery. 

Also, upon operating, the switching relay R49 
interrupts, at the contacts. 495, and 497, the pre 
viously traced circuit for energizing the rotary 
magnet. M4 6, thereby positively to arrest fur 
ther operation of the rotary magnet M46 at this 3 
time. Also, the switching relay R490 interrupts, 
at the contacts 49, the previously traced holding 
circuit for energizing the Winding of the hold 
relay R48, thereby to cause the latter relay to 
restore shortly thereafter, the latter relay...being 
of the slow-to-release type. Finally, the switch 

i ti 
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C524 of the trunk 520, the wiper 385 and engaged 
contact; in the associated contact bank 386 of 
the sequence switch 380, the line conductor C324 
in the cable 320, the contacts.375, the line con 
ductor C362 of the trunk 360, the contacts 428, 
433, 465 and 492, and the wiper 412 to the other 
line conductor of the toll line 499. Accordingly, 
the operator at the first A operator position 500 
may transmit one or more digits over the toll 
line 499 by again operating the key sender K520, 
thereby to cause the SWitching apparatus, not 
shown, associated with the toll line 499, to oper 
ate and extend the connection to a toll operator 
position in the remote exchange, whereupon a 
signal is transmitted to the toll operator position 
in the remote exchange. The operator at the toll 
operator position in the remote exchange then 
answers the call and is advised by the operator 
at the first A operator position concerning the 
extension of the call to a subscriber substation 
in the remote exchange. The operator at the 
toll, operator position in the remote exchange 

... then extends a call to the subscriber substation 
in the remote exchange, in the usual manner. 
In the event the operator at the first. A oper 

ator position: 580 should make an error in regis 
tering the digit to be transmitted to the selector 
switch 420 upon the key sender K52), the oper 
ated selector switch 400 may be restored to its 
normal position by operating the error release 
key. K57 at the first A operator position. 50). 
When the error release key K570 is thus oper 
ated, an obvious circuit is completed at the con 

ning relay R49 interrupts, at the contacts 496, 
a point in a circuit traced hereinafter for ener 
gizing the release magnet M48 and completes, at 
the contacts 49 and 492, a direct metallic cOn 
nection between the retarder coil 539 at the first 
A operator position 5), and the toll line 499. 
Upon restoring, the hold relay R489 interrupts, 

at the contacts 48, the previously mentioned 
circuit for energizing the upper winding of the 
switching relay R499, interrupts, at the contacts 
482, the previously traced circuit for energizing 
the lower winding of the Switching relay R499 
and prepares, at the contacts 435, a point in the 
previously mentioned circuit for energizing the 
release rhagnet M4. 8. Finally, the hold relay 
R480 interrupts, at the contacts 483, the pre 
viously traced original path for applying ground 
potential to the control conductor C364 of the 

... trunk 36). However, ground potential is applied 
to the control conductor C364 of the trunk 350 

... at this time by way of the control conductor of 
the toll line $99 from the toll line circuit - 497. 
Accordingly, the switching relay R490 in the 
selector switch-400 and the Switching relay R336 
in the finder, switch 300 remain in their operated 
positions. 
As previously noted, a direct metallic connec 

tion is completed between the retarder coil 539 
at the first A operator position, 50 and the toll 
line 499, this circuit extending from one line 
conductor of the toll line 499 by way of the wiper 
4 , the contacts 49, 462, 431, and 426, the line 
conductor. C36 of the trunk 360, the contacts 

s 372, the line conductor C322 in the cable 320, the 
wiper 389, and engaged contact in the associated 

it contact bank 39 of the sequence switch 380, the 
line conductor C522 of the trunk 520, the con 

, tacts 554, 537 and 542, the retarder coil. 530, the 
contacts 544, 538 and 555, the line conductor 
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tacts thereof for energizing the winding of the 
error relay R535, thereby.to cause the latter re 
lay to operate. Upon operating, the error relay 
R535 interrupts, at the contacts 536, a connec 
tion between the control conductors in the key 
sender K520, thereby to cause the key sender 
K520 to be restored to its normal position, and 
interrupts, at the contacts. 537 and 538, the pre 
Wiously traced connection between the retarder 
coil 53 and the selector: switch 400. 
In the event the switch-through relay R460 

is not operated at this time, when the previously 
traced loop circuit extending between the re 
tarder coil 530 and the line relay R450 in the 
selector switch 490 is interrupted, the latter relay 
restores. Upon restoring, the line relay R45) 
interrupts, at the contacts.45 and 453, the pre 
viously traced circuit for energizing the winding 
of the hold relay R480, thereby, to cause the lat 
ter relay to restore shortly thereafter. Upon re 
storing, the hold relay. R480 interrupts, at the 
contacts 483, the previously traced holding cir 
cuit for energizing the intermediate winding of 
the switching relay R499, thereby to cause the 
latter relay to restore. ... Upon restoring, the 
switching relay R490 completes, at the contacts 
496, the previously mentioned circuit for ener 
gizing the release magnet M48, this circuit ex 
tending from ground by way of the contacts 496, 
452, 485 and 489, the release magnet M4. 8 and 
the set of Switch springs. S42 to battery. When 
thus energized, the release magnet M4. 8 operates 
and releases the wiper set of the mechanism 4 0, 
whereupon the wiper set of the mechanism .410 

70 

75 

is returned to its normal position. When the 
wiper set of the mechanism, 4-0 is returned to 
its normal position the sets of switch.springs 
S49, and S42 are actuated into disengagement; 
and the set of switch springs S420 is actuated 
into engagement. When the set of switch springs 

, S42 is actuated: into disengagement the pre 
Viously traced circuit for energizing the release 
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magnet M48 is interrupted, thereby to cause the 
release magnet M48 to restore. At this time, 
the selector switch 400 is completely released. 
On the other hand, in the event the Switch 

through relay R469 is operated at this time when 
the previously traced connection between the 
retarder coil 530 and one of the toll lines, such, 
for example, as the toll line 499. is interrupted, 
the toll line circuit 49 individually associated 
with the toll line 499 is released, thereby to cause 
ground potential to be removed from the con 
trol conductor of the toll line 499. When ground 
potential is renoved from the control conduc 
tor of the toll line 499 the previously traced 
holding circuit for energizing the intermediate 
winding of the Switching relay R439 is inter 
rupted, thereby to cause the latter relay to re 
store and complete, at the contacts 496, the 
previcusly traced circuit for energizing the re 
lease magnet M48. The release magnet M48 
then operates in order to release the wiper set 
of the mechanism 4 0 and to cause it to be re 
turned to its normal position, in the manner 
previously explained. When the wiper set of the 
mechanism 4 ) is returned to its normal posi 
tion the sets of switch springs S422, S423, S42 
and S3 9 are actuated into disengagement; 
While the sets of switch springs S420 and S624 
are actuated into engagement. When the Set of 
switch springs S422 is actuated into disengage 
ment the previously mentioned circuit for en 
ergizing the Winding of the Switching relay R46 
is interrupted, thereby to cause the latter relay 
to restore; and when the set of switch springs 
S42 is actuated into disengagement the previ 
ously traced circuit for energizing the release 
magnet M48 is interrupted, thereby to cause 
the release magnet M4. 8 to restore. At this 
time, the selector switch 49 is completely re 
leased. 

In View of the foregoing explanation of the 
mode of releasing the selector switch 409 at the 
first A operator position 50), it will be under 
stood that it is only necessary for the Operator 
at the first A operator position 580 to operate 
the error release key K5 monentarily and then 
return it to its normal position. When the error 
release key K57) is returned to its normal po 
sition the previously mentioned circuit for en 
ergizing the winding of the error relay R535 is 
interrupted at the contacts thereof, thereby to 
cause the latter relay to restore. Upon restor 
ing, the error relay R.535 recompletes, at the con 
tacts 537 and 538, the previously traced loop cir 
cuit betWeen the retarder coil. 53 at the first 
A operator position 560 and the line relay R45) 
in the selector switch 499, thereby to cause the 
latter relay to operate. Also the error relay 
R535 recompletes, at the contacts 536, the previ 
ously mentioned connection between the control 
conductors of the key sender K520, thereby to 
render the key sender K520 again operative to 
transmit digitS over the previously traced alter 
native loop circuit to the line relay R45) in the 
selector switch 489. Upon operating, the line 
relay R459 in the selector switch 400 renders 
the selector SWitch 409 responsive to impulses 
transmitted thereto, in the manner previously 
explained. Accordingly, the operator at the first 
A Operator position 500 again operates the key 
sender K520 in accordance with the proper digit, 
thereby to control the selector switch 460 in a 
manner previously explained. 
After the call has been extended from the first 

A operator position 50 to the first B operator 
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position 494 in the local exchange 28, to the B 
operator position 498 in the distant exchange 
30, or to the toll operator position in the remote 
exchange, the Operator at the first A Operator 
position 530 causes the call to be transferred di 
rectly from the calling Subscriber substation, 
such, for example, as the subscriber substation 
T?, to the called operator position by momen 
tarily operating the trunk disconnect key K580 
at the first A operator position 500. When the 
trunk disconnect key K58) is thus operated an 
obvious circuit is completed at the contacts 582 
thereof for energizing the magnet M548 of the 
peg count meter associated with the first A op 
erator position 500, whereupon the peg count 
meter operates to register the extension of a call 
by the operator at the first A operator position 

Also When the trunk di Sconnect key K580 
is operated, the previously traced holding circuit 
for energizing the winding of the disconnect 
relay R550 is interrupted, thereby to cause the 
latter relay to restore. Upon restoring, the dis 
connect relay R550 interrupts, at the contacts 
552', a further point in the previously traced 
holding circuit for energizing the Winding there 
of and interrupts, at the contacts 553', a point 
in the previously traced chain circuit for ener 
gizing the winding of the busy relay R55). Also 
the disconnect relay R.550 interrupts, at the con 
tacts 550, a further point in a circuit traced 
hereinafter for energizing the Winding of the 
identity relay R36 in the finder switch 300, pre 
pares, at the contactS 559, a point in the previ 
ously tiraced circuit for energizing the winding 
of the answer relay R555, and interrupts, at the 
contacts 55, the previously traced holding cir 
cuit for energizing the winding of the tone relay 
R525, thereby to cause the latter relay to re 
Store. Further the disconnect relay R55) inter 
rupts, at the contacts 558, a further point in the 
previously traced circuit for energizing the left 
hand Winding of the position relay R640 in the 
main A operator position distributor 633 and in 
terruptS, at the contacts 55, the previously 
traced circuit for energizing the winding of the 
cut-in relay R30 in the finder Switch 300. 
Finally the disconnect relay R550 interrupts, at 
the contacts 55, 552, 554 and 555, the previously 
traced connections between the retarder coil. 530 
and the line conductors C52 f, C523, C522 and 
C524 of the trunk 520 and completes, at the con 
tacts 553 and 556, the previously mentioned con 
nections between the respective line conductors 
C52, C523 and C522, C524 of the trunk 52). 
Upon restoring, the cut-in relay R370 com 

pletes, at the contacts 373 and 376, the previous 
ly traced connection extending between the call 
ing Subscriber Substation T and the trunk 360 
extending to the selector switch 400, interrupts, 
at the contacts 371, 372, 374 and 375, the pre 
Viously traced connections between the line con 
ductors C32, C322, C323 and C324 in the cable 
320 and the link illustrated. Also the cut-in re 
lay R370 interrupts, at the contacts 378, a fur 
ther point in the previously mentioned circuit for 
energizing the winding of the identity relay 
R360, prepares, at the contacts 377, the previous 
ly traced circuit for energizing the winding of 
the Stop relay R350 and prepares, at the contacts 
39, the previously traced circuit for energizing 
the rotary magnet M393 of the sequence switch 
380. Also the cut-in relay R30 completes, at the 
contacts 313', the previously traced original hold 
ing circuit for energizing the lower winding of 
the Switching relay R339 in series with the rotary 
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... magnet. M36 and, interrupts, at the contacts 
372, the previously: traced: alternative" holding 
: circuit for energizing the lower Winding of the 
SWitching. relay R33) in series with the rotary 
magnet M367. Finally, the cut-in relay. R370 
prepares, at the contacts 30, the previously 
mentioned holding circuit for energizing the 

... Winding of the callback - relay R440, in the 3 Se 
lector. Switch 400... and prepares, at the contacts 
37 , the previously mentioned circuit for... ener 
gizing the Winding of the coin and register relay 

is R43 0 in the Selector Switch. 4 (0. 
At this time, the first A. operator position-56 

is idle and available to be assigned for use by 
- the main A operator position distributor 630; 
while the subscriber at the calling subscriber 

- Substation T. may converse. With the operator 
at the called operator position; and may - ulti 
mately converse with the called subscriber-sub 
station after the operator at the called operator. 
position has extended the connection to the called 
Subscriber Substation. 

Release of an established connection, between da, 
; Calling subscriber, SubStation, or payStation and 
a called Operator position, 
The coin plete release of an established con 

Inection between a calling Subscriber Substation 
or payStation in-the-local exchange 20 and a 
called operator position in the local eXchange 
26 or in the distant exchange 30, is under the 
joint control of the subscriber at the calling Sub 
Scriber Substation or paystation and the - oper 
ator at the caledº operator position. 
The operator at a B operator position in the: 

local eXchange 20, Such, for example, as the 
first B operator position 494, first releases the 
connection to the called Subscriber SubStation 
in the local exchange 20 by operating the ap 
paratus at her position in the usual manner, and 
then initiates the release of the link utilized, 
such, for example, as the link illustrated, by 

9 
the battery Supply relay, R419 restores it inter 
ruptS, at the contacts 42, the previously men 
tioned circuit for energizing the Winding Of the 

5 
hold relay R445. However, the latter relay; being 
of the slow-to-release, type, does not immediately 
restore. Also, upon restoring, the battery supply 
relay R4): completes, at the contacts 47, the 
previously mentioned circuit for energizing... the 

3 winding of the callback-relay R4E), this circuit 
O extending from ground by Way of the contacts 

47, 447 and the winding of R440 to... battery. 
...When thus energized, the call back relay R440 
operates to complete, at the contacts 4:42, the 
previously. Inentioned holding circuit for ener 

; 15 
ging from ground by. Way of the contacts 446, 
C8, the contacts 3G, C7, the contacts 2442 

gizing...the-winding thereof, this circuit extend 

- and the Winding of R440 tó battery. Also, upon 
operating, the call back-relay R440 completes, at 

:30 

20 

- type. 

the contacts, 441, the previously, mentioned cir 
'cuit for energizing the Winding of the coin and 
register relay R430, this circuit extending from 
ground by Way of the contacts 474, C486, the 
contacts 37, CA5, the contacts 44 and the 

5 winding of R43 to battery. ... Shortly after the 
coin and register relay R43 is thus energized 
this relay operates, this relay being of the com 
bination slow-to-operate and slow-to-release 

Upon operating, the coin collect relay R43t 
completes, at the contacts 434, an obvious cir 
cuit for energizing the Winding of the control re 
lay R625, thereby to cause the latter relay to 

- Operate. Also the coin. Collect relay R43 - Com 
pletes, at the contacts 435, a path for applying 

35 booster battery potential to the control conductor 
C364 of the trunk 36, this path extending from 
ground by way of the booster battery 457 and 
the contacts' 6 and i 35 to the contro con 

40 
ductor C364 of the trunk 36. The booster bat 
tery applied to the control conductor C364 of 
the trunk 360 is conducted by way of the con 

operating the apparatus at her position in Order 
to interrupt the loop circuit between her posi 
tion and the battery supply relay R40 in the 
Selector Switch 40. 

i Similarly, the operator at the B operator por 
sition 698 in the distant exchange 30, first re 
leases the connection to the called subscriber 
substation in the distant exchange 3 by oper 
ating the apparatus at her position in the usual 
manner, and then initiates the release of the link 
utilized, such, for example, as the link illus 
trated, by operating the apparatus at her posi 
tion in order to...interrupt the loop circuit be 
tween her position and the battery supply relay 
RA 70 in the selector Switch 40. 
Assuming that the subscriber' at the calling 

subscriber substation or at the payStation in the 
local exchange 2 has replaced the receiver of 
the telephone instrument thereat upon its aSSO 
ciated switchhook at this time, thereby to inter 
rupt the previously traced loop circuit to the line 
relay. R35 in the selector switch 400, the latter 
relay then restores to interrupt, at the contacts 
453 and 5, the previously traced circuit for 
energizing the winding of the hold relay R480, 
thereby to cause the latter relay to restore. 
Upon restoring, the hold relay R480 interrupts, 
at the contacts 483, the previously mentioned 
path for applying ground potential to the con 
trol conductor C364 of the trunk 360. However, 
ground potential remains upon the control con 
ductor C364 of the trunk 360 due to the oper 
ated condition of the hold relay R445. When 

45 

tacts 33, 362,333 and 324 to the control wiper 
36 of the first wiper set of the mechanism 3i 
in the finder Switch 36. Upon operating, the 
control relay R25 completes, at the contacts 427 
and 429, a path for connecting positive 110 Volt 
potential to the line wipers 3 and 3 5 of the 
first wiper set of the mechanism 3 O in the 

50 
finder Switch 30, this path extending from posi 
tive 110 Volt, potential appearing upon the con 
trol conductor C96 by Way of the contacts 432 
and 42,429 to the line conductors. C36 and 
C362 of the trunk 35, from the line conductor 
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C35 of the trunk 360 by Way of the contacts 
373 and 33 to the line wiper 34 and from the 
line conductor. C362, of the trunk 36 by Way of 
the contacts 376 and 332 to the line Wiper 35. 
SubSequent to the operation of the coin collect, 

relay R43) and the control relay R425, the hold 
relay R445 restores to interrupt, at the contacts 
44 and 466, respectively, the previously traced 
Original and holding circuits for energizing the 
winding of the call back relay R449, thereby to 
cause the latter relay to restore shortly there 
after, the latter relay being of the slow-to-re 
lease type. Upon restoring, the call back relay 
R440 interrupts, at the contacts 44, the previ 
ously traced circuit for energizing the winding 
of the coin and register relay R43), thereby to 
cause the latter relay to restore shortly there 
after. Upon restoring, the coin collect relay 
R430 interrupts, at the contacts 34, the previ 
Ously mentioned circuit for energizing the wind 
ing of the control relay R425, thereby to cause 
the latter relay to restore shortly thereafter, 



the latter relay being of the slow-to-release type. 
Upon restoring, the coin and register relay R430 
interruptS, at the contacts 432, the previously 
traced path for applying positive 110 volt poten 
tial to the line Wiper's 34 and 35 of the first 
Wiper Set of the mechanism 30 in the finder 
switch 300 and interrupts, at the contacts 435, 
the previously traced path for applying booster 
battery potential to the control wiper 36 of the 
first Wiper Set of the mechanism 3 in the 
finder SWitch 30. 

Also, upon restoring, the hold relay R445 in 
terruptS, at the contacts 448, the previously men 
tioned path for applying ground potential to the 
control conductor C364 of the trunk 360, there 
by to interrupt the previously traced holding 
circuit for energizing the intermediate wind 
ing of the SWitching relay R490. The switching 
relay R490 then restores to complete, at the con 
tacts 496, the previously traced circuit for ener 
gizing the release magnet M48. The release 
magnet M48 then operates and releases the 
Wiper Set of the mechanism 40 and causes it to 
be returned to its normal position, in the man 
ner previously explained. -- 

It is noted that the application of booster bat 
tery potential to the control conductor C364 of 
the trunk 360 completes an alternative holding 
circuit Substantially identical to that previously 
traced for energizing the lower winding of the 
switching relay R330 in series with the rotary 
magnet M36. Accordingly, the Switching relay 
R330 remains in its operated position, thereby 
to prevent the release of the finder switch 30), 
While booster battery potential is applied to the 
control conductor C364 of the trunk 360. How 
ever, when booster battery potential is removed 
from the control conductor C364 of the trunk 
360, the previously mentioned alternative hold 
ing circuit for energizing in series the lower 
Winding of the Switching relay R33 and the 
rotary magnet M36 is interrupted, thereby to 
cause the Switching relay R330 to restore. Upon 
restoring, the switching relay R330 completes, at 
the contacts 339, the previously mentioned cir 
cuit for energizing the release magnet M369, this 
circuit extending from ground by way of the 
ContactS 346, the contacts 357 of the set of Switch 
Springs S355, the release magnet M369 and the 
contacts 329 and 339 to battery. When thus 
energized the release magnet M369 Operates, 
thereby to release the first and second Wiper sets 
of the mechanism 30 and to cause these wiper 
sets to be returned to their normal position. 
When the first and Second Wiper Sets of the 
mechanism 30 are returned to their normal 
positions, the set of switch springs S356 is ac 
tuated in Order to interrupt, at the Contacts 35 
thereof, the previously traced circuit for ener 
gizing the release magnet M369 and to complete, 
at the contacts 358, the previously traced path 
for applying ground potential, in the finder 
switch 30, to the all-link-busy conductor C399 
extending to the link distributor 3. The re 
lease magnet M369 then restores. Also the Set 
of switch springs S352 is actuated, thereby to 
interrupt, at the contacts 353 thereof, the pre 
viously traced path for applying ground poten 
tial to the guard conductor C33 extending to 
the link distributor 30 in order to mark the link 
illustrated as idle to the link distributor 3. At 
this time, the link illustrated is completely re 
leased. * 

It is noted that positive 110 volt potential was 
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first wiper set of the mechanism 30 and booster 
battery potential WaS Connected to the control 
Wiper 36 of the first wiper set of the mech 
anism 30 prior to the actual release of the 
finder SWitch 30 and the Selector SWitch 400 
of the link illustrated. Accordingly, for a brief 
time interval, booster battery potential is pro 
jected over the control conductor and positive 
110 volt potential is projected over the line con 
ductors of the line included in the established 
Connection and extending to the calling Subscrib 
er SubStation or payStation prior to the actual 
relea,Se Of the link illustrated. 

In the event the calling telephone station in 
cluded in the established connection is rendered 
message register service, such, for example, as 
the Subscriber substation T, the application of 
booster battery potential to the control conductor 
C2O8 of the telephone line 295 extending to the 
Subscriber substation T is effective to operate the 
message register included in the message rate 
line circuit 260 individually associated with the 
telephone line 205. More particularly, a circuit 
is completed for energizing the meter magnet 
M27 of the message register included in the 
message rate line circuit 208, this circuit extend 
ing from booster battery potential appearing 
upon the control conductor C208 of the telephone 
line 25 by way of the contacts 224 and the wind 
ing of the meter magnet M27 to battery. AC 
cordingly, the meter magnet M2 operates, 
thereby to cause the message register individually 
associated with the telephone line 295 extending 
to the subscriber substation T to register a call. 
On the other hand, in the event the calling tele 

phone station included in the established con 
nection is rendered prepay Service, Such, for ex 
ample, as the paystation T2, the application of 
positive battery potential to the line conductors 
C246 and C247 of the telephone line 245 extend 
ing to the paystation T2 is effective to cause the 
coin collect and refund mechanism at the pay 
station T2 to operate and collect the coin in 
serted in the coin slot thereof. 

Finally, it is noted that, in the event the Sub 
scriber substation included in the established 
connection is rendered neither message register 
nor prepay service, the application of booster bat 
tery potential to the control conductor of the 
telephone line extending to the subscriber Sub 
station and the application of positive 110 volt 
potential to the line conductors of the telephone 
line extending to the subscriber substation have 
no effect, 

Accordingly, the operation of the apparatus in 
cluded in the selector SWitch 400, incident to the 
release thereof, is the same regardless of the type 
of telephone station included in the established 
Connection. 

In connection with the release of an established 
connection between a calling Subscriber Substa 
tion or payStation in the local eXchange 20 and a 
B operator position in the local eXchange 20, such, 
for example, as the first B operator position 494, 
and the release of an established connection be 
tween a calling subscriber Substation or paySta 
tion in the local exchange 20 and the B operator 
position 498 in the distant exchange 30, it is noted 
that the link utilized, Such, for example, as the 
link illustrated, is forcibly released under the 
control of the operator at the first B operator 
position 494 or at the B operator position 498, 
even though the Subscriber at the calling Sub 
Scriber SubStation Or payStation in the local eX 

connected to the line wipers 3, 4 and 3 5 of the 75 change 20 does not replace the receiver of the 
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telephone instrument thereat upon its associated 
switchhook. More, particularly; when the opera 
tor at the first: B. operator:position: 494 or the 
operator, at the B operator position 498 interrupts 
the loop circuit extending between the battery 
supply relay R3T) in the selector switch 49) and 
her position the latter relay restores, thereby to 
causer the call ; back:relay R440,:thes coin : and 
register relay R430 and the control relay R425 to 
operat? in the manner: explained... Upon operat 
ing, the coin and register, relay R438 interrupts, 
at the contacts 43i and 433, the previeusly traced 
loop circuit between the calling subscriber Sub 
station or paystation: in the locale exchange 29 
and the line relay R450 in the selector switch 4, 
thereby to cause the latter relay to restore... Upon 
restoring, the line relay R450 interrupts, at the 
contacts 453;and 45?; the previously traced circuit 
for energizing the winding of the hold relay R480, 
thereby to cause the latter relay to restore. AC 
cordingly, when the coin, and register relay R438 
subsequently restores as previously noted, both 
ground and boosters battery potentials are con 
pletely removed from the control conductor C86 
of the trunk 360; whereupon the finder Switch 
30); and the selector switch 480 are released in 
the manner previously explained. . . . 

Also in this connection; it is noted that the line 
circuit individually associated with the telephone 
line extending to the calling subscriber Substation 
or paystation included in an established conned 
tion is released, thereby to effect: the complete 
release of the apparatus:utilized in an established 
connection only in the event the subscriber at the 
calling subscriber substation for payStation re. 
places the receiver of the telephone instrument 
thereat-upon its associated switchhock. For ex 
ample, assuming that the subscriber: substation, 
Tris included in an established-connection which 
is released, the message rate line: circuit. 2O) in 
dividually associated with the telephone line 25 
extending to the subscriber substation ..T. is com-. 
pletely released only in the event the subscriber 
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at the subscriber substation. Ti replaces the re 
ceivers of the telephone instrument thereat upon 
its associated switchhook; 

In the event the subscriber at the subscriber 
substation: Tl replaces the receiver of the tele 
phone instrumentithereat upon its. associated 
switchhook::prior to the release of the link in 
cluded in the established connection; the release 
of the linkincluded in the established-connection 
is effective to interrupt the previously traced hold 
ing circuit for energizing the winding of the cut 
off-relay.R.228, thereby to cause the latter relay 
to restore. Upon restoring, the cutoff relay R220 
interrupts; at they contacts 223, the: previously 
mentioned circuit for energizing the Winding Of 
the lockout relay R238;athereby to cause the latter 
relay to restore... At this time, the message rate 
line circuit 208 is completely released, battery 
potential being applied by way of the Winding Of 
the cutoff, relay.R.220 over the previously traced 
path to the control conductor C209 of the tele 
phone line: 285:in order to mark the telephone 
line 2G5 as idle to the B operator positions in the 
local exchange 26, having access thereto, as pre 
viously explained. 
On the other hand, in the event the subscriber 

at the subscriber...substation T has not replaced 
the receiver of the telephone instrument thei'eat 
upon its associated switchhook: When the liak 
included in the established connection is released, 
the release of the link included in the established 
connection is effective to interrupt...the previously 
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traced holding circuit for energizing the Winding 
of the cutoff relay R229, thereby to cause: the 
latter relay to restore. Upon restoring; the cut 
off relay R220 interrupts, at the contacts. 223, the 
previously mentioned circuit for energizing the 
Winding of the lockout relay.R.239 and completes, 
at the contacts 22 and 222, the previously traced 
original circuit for energizing in series: the upper, 
and lower windings of the line relay R2-0 includ 
ing the bridge path at the Subscriber. Substation; 
TI. : Accordingly, the line relay, R2 i operates 
prior to the release of the lockout...relay R230. 
Upon operating, the line relay R20 completes, at 
the contacts 2, the previously traced holding, 
circuit for energizing the winding of the lockout; 
relay R23 and a path...for applying ground. po 
tential to the control conductor C2 09' of the tele 
phone line 265, thereby to mark the telephone line 
265 as busy to the B operator. positions: in the lo- 5 
cal exchange 20 having access thereto...The last 
mentioned path extends from ground by Way of . 
the contacts 2, 232 and 233lto the control con-. 
ductor C209 of the telephone line:25.3. Also, upon : 
restoring, the cutoff relay: R220 completes, at 
the contacts 226, the previously mentioned cir 
cuit for illuminating the signal lamp L23, theil 
lumination of the signal lamp L28 being; effec 
tive to indicate that the telephone line 25; ex 
tending to the subscriber substation. T? is locked; 
out of service. 
In order to again place the telephone line 25 

extending to the subscrib?r substation Ti in serv 
ice, it is only necessary for the... subscriber at 
the : subscriber substation. Ti to replace the re 
ceiver of the telephone instrument thereat upon 
its associated-switchhook, whereupon, the previ 
ously traced circuit for energizing in series the 
upper and lower windings of the line relay R2 is 
are interrupted. The...line-relay R21 then re 
stores: to interrupt at the contacts 2, the pre 
viously traced holding circuit for energizing the 
winding of the lockout relay, R23), thereby to 
cause the latter relay to restore shortly there 
after. Upon restoring, the lockout relay R230 in 
terrupts, at the contacts 232, a further point 
in the previously traced holding circuit for en 
ergizing the winding thereof, interrupts, at the 
contacts 235, the previously mentioned circuit 
for illuminating the signal lamp L248 and com 
pletes, at the contacts 234, the previously traced 
path for applying battery potential by way of 
the winding of the cutoff relay R22 to the con 
trol conductor C209 of the telephone line 205, 
thereby to mark the telephone line. 295 as idle 
to the B operator positions in the local exchange 
20 having access thereto. At this time, the mes 
Sage rate line circuit .239 individually associated 
with the telephone line 285 is completely released. 
On the other hand, the complete release of an 

established connection between a calling sub 
scriber substation or paystation in the local ex 
change. 20 and the toll operator position in the 
remote exchange may be effected only when both 
the subscriber at the calling subscriber substa 
tion or payStation in the local exchange 2) re 
places the: receiver of the telephone instrument 
thereat upon its associated Switchhook and the 
operator at the toll operator position in the re 
mote exchange interrupts the connection between 
the toll operator position in the remote exchange 
and the toll line extending between the local ex 
change 2 and the remote exchange. When the 
subscriber at the subscriber substation or pay 
station in the local exchange 28 replaces the re 
ceiver of the telephone instrument thereat upon. 

  







24. 
respectively connected by way of the previously 
traced path to the line conductors C24 and C246 
of the telephone line 245 extending to the pay 
Station T2. The application of negative 9 volt 
potential to the line conductors C246 and C247 
of the telephone line 245 extending to the pay 
station T2 operates the coin collect and refund 
mechanism at the payStation T2 to refund the 
coin deposited in the coin slot of the coin collect 
and refund mechanism. 
The operator at the first A Operator position 

500 then returns the refund key K565 to its nor 
mal position, thereby to interrupt, at the con 
tacts 538 thereof, the previously mentioned cir 
cuit for energizing the winding of the refund re 
lay R533 and to interrupt, at the contacts 566 
and 56 thereof, the previously traced path for 
projecting negative 110 volt potential over the 
line conductors C246 and C237 of the telephone 
line 245 extending to the paystation T2 The 
refund relay R53) then restores. The operator 
at the first A operator position 500 then momen 
tarily operates the trunk disconnect key K580, 
thereby to cause the disconnect relay R55 to re 
store. Upon restoring, the disconnect relay R55 
interrupts, at the contacts 55, the previously 
traced circuit for energizing the winding of the 
cut-in relay R3 0, thereby to cause the latter re 
lay to restore. Upon restoring, the cut-in relay 
R37C interrupts, at the contacts 372, the previ 
ously traced alternative holding circuit for ener 
gizing the lower winding of the switching relay 
R330 in series with the rotary magnet M367, 
thereby to cause the latter relay to restore and 
effect the release of the finder switch 309, in the 
manner previously explained. 

Line identification 
When either a call or a recall is routed to an 

idle one of the A operator positions to be an 
swered, the operator thereat may wish to identi 
fy the directory number of the telephone line 
extending to the calling subscriber substation or 
paystation in the local exchange 20. For ex 
ample, when the call on the telephone line 245 
extending to the paystation T2 is routed by Way 
of the link illustrated to the first A operator po 
sition 598 or when the recall upon the established 
connection between the paystation T2 and the 
first B operator position 494 is routed by Way 
of the link illustrated to the first A operator po 
sition 5e0, the operator at the first A Operator 
position 580 may wish to identify the directory 
number of the telephone line 245 extending to 
the calling paystation T2. 

In order to identify the directory number of a 
calling telephone line in the local exchange 20 
included in an established connection to the first 
A operator position 59, the operator at the first 
A operator position 50 operates the identity key 
K55. When the identity key K575 is thus oper 
ated there is completed, at the contacts 578 
thereof, an obvious circuit for illuminating the 
signal lamp L583, thereby to indicate to the op 
erator at the first A operator position. 50 that 
the identity key K575 occupies its operated posi 
tion. Also, when the identity key K575 is oper 
ated there is completed, at the contacts 577 
thereof, the previously mentioned circuit for en 
ergizing the winding of the identity relay R360, 
this circuit extending from ground by way of the 
contacts 577 of the identity key K575, the con 
tacts 550, the control conductor C525 of the 
trunk 520, the wiper 39 and engaged contact in 
the associated contact bank 392 of the Sequence 

5 

20 

25 

30 

40 

50 

55 

30 

70 

2,288,789 
switch 380, the control conductor C325 in the 
cable 320, the contacts 378 and the Winding of 
R35 to battery. When thus energized, the iden 
tity relay R360 operates to complete, at the con 
tacts 363, an alternative path for applying 
ground potential to the control wiper 36 of the 
first wiper set of the mechanism 3f), this path 
extending from ground by way of the resistor 
396, the control conductor C33i in the cable 330, 
the contacts 363, 333 and 324 to the control wiper 
38 of the first wiper set of the mechanism. 30. 
This application of ground potential to the con 
trol wiper 36 of the first Wiper set of the mech 
ailism 30 retains ground potential upon the con 
trol conductor C248 of the telephone line 245, 
thereby to retain the cutoff relay R260 in its op 
erated position. Also, the identity relay R360 
interrupts, at the contacts 362, the previously 
traced path for applying ground potential by way 
of the control conductor C36A of the trunk 360 
to the control wiper 3E 6 of the first wiper set of 
the mechanism 30 and prepares, at the contacts 
364 and 365, paths for applying ground poten 
tial to the control conductors C332 and C333 in 
the cable 339. One of the last-mentioned paths 
is completed, depending upon which one of the 
Switching relays R.320 and R330 in the finder 
switch 386 occupies its operated position at this 
time. More particularly, in the present example, 
the switching relay R330 occupies its operated 
position due to the fact that the telephone line 
245 is seized by the first wiper set of the mecha 
nism 39. On the other hand, when a telephone 
line is seized by the second wiper set of the 
mechanism 3: G, the switching relay R320 occu 
pies its operated position. Accordingly, in the 
present instance, ground potential is connected to 
the contro conductor C332 in the cable 330 
and no ground potential is connected to the con 
trol conductor C333 in the cable 330. The path 
for connecting ground potential to the control 
conductor C332 in the cable 339 extends from 
ground by way of the contacts 335 of the oper 
ated switching relay R330 and the contacts 364 
to the control conductor C332 in the cable 330. 

Also, when the identity key K575 is thus oper 
ated there is prepared, at the contacts 576, a 
circuit traced hereinafter for energizing the 
winding of the lockout relay R750 in series with 
either the first start relay R730 or the second 
start relay, not shown, depending upon the one 
of the control conductors C332 or C333 in the 
cable 33 to which ground potential is applied. 
In the present instance, ground potential is ap 
plied to the control conductor C332 in the cable 
330, thereby to complete a circuit for energizing 
the upper winding of the first start relay R730. 
The last-mentioned circuit extends from the 
grounded control conductor C332 in the cable 
330 by way of the contacts 73, the upper wind 
ing of R739, the contacts 75 f and the resistor 
758 to battery. When thus energized, the first 
start relay R730 operates to complete, at the 
contacts 732, the previously mentioned circuit 
for energizing in series the winding of the lock 
out relay R50 and the lower winding of the first 
start relay R730. The last-mentioned circuit ex 
tends from ground by way of the contacts 576 
of the identity key K575, the Winding of R750, 
the lower winding of R730 and the contacts 732 
to battery. When thus energized, the lockout 
relay R750 operates to interrupt, at the contacts 
5f, the previously traced circuit for energizing 
the upper winding of the first start relay R730. 
Also, upon operating, the first start relay R730 



interrupts, at the contacts T3, a further point 
in the previously traced circuit for energizing the 
upper Winding thereof. 
In view of the foregoing explanation of the 

mode of operation of the first start relay R30 
and the lockout relay R750 incident to the Oper 
ation of the identity key K575, it will be under 
stood that, in the event ground potential appears 
upon the control conductor C333 in the cable 
330, a circuit is completed for energizing the 
upper winding of the second start relay, not 
shown, thereby to cause the second start relay 
to operate and complete a circuit for energizing 
the lower winding thereof in series with the lock 
out relay R750, in a manner similar to that pre 
viously explained. However, in the present in 
stance, the first start relay R130 occupies its op 
erated position; and the lockout relay R750 Oc 
cupies its operated position, thereby positively to 
prevent operation of the second start relay. 
Continuing now with the operation of the first 

identity unit 700 incident to the operation of the 
first start relay R730 and the lockout relay R750, 
upon operating, the lockout relay R750 com 
pletes, at the contacts 752 and T53, a path for 
short-circuiting the winding of the first stop 
relay R740. The last-mentioned path extends 
from ground by way of the contacts 752 and 733, 
the winding of R749, the contacts 139, 744, 90U2, 
78U2, 56 U2, 34U2, 2U2 and 753 to ground. 
When the above-traced path for short-circuiting 
the winding of the first stop relay R740 is con 
pleted, operation of the first stop relay R740 is 
positively prevented. Also, the lockout relay 
R 50 completes, at the contacts 753, a circuit 
for energizing the rotary magnet M723 of the 
first test switch TiO, this circuit extending from 
ground by way of the contacts 753, 2U2, 34U2, 
56U2, TSU2, 9 OU2, 744,739 and 723 and the wind 
ing of MT23 to battery. When thus energized, 
the rotary magnet MT 23 operates, thereby to 
condition the wipers noted of the first test Switch 

to be driven one step in the counterclockwise 
direction and to interrupt, at the contacts 123, 
the previously traced circuit for energizing the 
rotary magnet MT23. The rotary magnet MT23 
then restores to recomplete, at the contacts 723, 
the previously traced circuit for energizing the 
rotary magnet. MT23. Accordingly, the rotary 
magnet M23 operates intermittently, thereby to 
drive the wipers noted of the first test switch 70 
step by step in the counterclockwise direction 
until one of the test relays 2U, 34U, 56 U, 78U or 
99U is operated in a manner more fully de 
scribed hereinafter. 

Also, upon operating, the first start relay R730 
completes, at the contacts 734, 735, 736, 737. and 
T38, test circuits between the wipers 73, 5, 
it , i. 9 and 72, respectively, of the first test 
switch and the test relays f2U, 34U, 56 U, 78U 
and 99 U, respectively. These test circuits extend 
from the control wiper 316 of the first wiper Set 
of the mechanism 30 in the finder switch 300 
by way of the contacts 324, 333 and 363, the 
control conductor C33 in the cable 33, the Sec 
ondary windings 756 of the test transformer T55 
to one terminal of each of the condensers 744, 
755, 74S, 747 and 748, the primary winding 757 
of the test transformer 755 being connected to a 
suitable source of alternating current. Finally, 
the wipers 7 3, 7 5, 7 7, 79 and 72 of the first 
test switch are connected by way of the con 
tacts 34, 35, 36, 737 and T38, respectively, and 
the windings of the test relays f2U, 34U, 56U, 78U 
and 90U, respectively, to the other terminals of 
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the condensers 744, 745, 746, 747 and 748, re 
spectively. In the present example, the con 
trol Wiper 36 of the first wiper set of the mecha 
nism 30 in the finder Switch 300 engages the 
contact in the associated contact bank terminat 
ing the control conductor C248 of the telephone 
line 245 extending to the paystation T2, the con 
trol conductor C248 of the telephone line 245 be 
ing connected to the test conductor CU54 ter 
Ininating. On a contact in the contact bank 76 
associated with the wiper 75 of the first test 
Switch. Tf). 
At this point, it is noted that the first contacts 

in the contact banks 74, 76, 7 8, 20 and 722, 
respectively, associated with the wipers 73, 75, 
77, 7 9 and 72 of the first test switch TiO, re 
Spectively, terminate the test conductors CU , 
CU 3, CU 15, CUI 17 and CU9; While the sec 
Ond contacts in the respective contact banks 
mentioned respectively terminate the test con 
ductors CUI 2, CUl 14, CU i6, CUII8 and CUO. 
Accordingly, it will be understood that the con 
tacts in the contact bank 4 terminate the 
twenty test conductors CUI I , CU 2, CUI 2 
CU 22, CU 3, CU 32, -CUOl, CUO2; the con 
tacts in the contact bank 76 terminate the 
twenty test conductors CUI 3, CUI I4, CU 23, 
CU 24, CU 33, CU34,–, CUI03, CUO4; and the 
contacts in the contact bank 22 terminate the 
twenty test conductors CU I 9, CUI IO, CU 29, 
CU20, CU139, CU30, -, CUO9 and CUOO. 
Hence, it will be understood that the wiper T3 
associated. With the contact bank 4 in the first 
test SWitch 10 has access to each of the twenty 
test conductors corresponding to the twenty lines 
in the first group of one hundred lines having 
directory numbers, the unit digit of which is 
either 1 or 2; the wiper T 5 associated with the 
contact bank 76 in the first test switch 7 O has 
access to each of the tWenty test conductors cor 
responding to the twenty lines in the first group 
of one hundred lines having directory numbers, 
the unit digit of which is either 3 or 4; -; and 
the wiper T2 associated with the contact bank 
722 in the first test switch 70 has access to each 
of the twenty test conductors corresponding to 
the twenty lines in the first group of one hundred 
lines having directory numbers, the unit digit of 
Which is either 9 or 0. 

Further, it is noted that the first to the twen 
tieth contacts in the contact bank 72 associated 
with the wiper 7 of the first test switch 70 
terminate the marking conductor CDO, CDE, 
C2IDO, C2IDE, -, C5DO, C5DE, -, COIDO and 
CODE. The marking conductors CDO and 
CDE respectively correspond to the two groups 
of five lines each in each group of one hundred 
lines having directory numbers, the tens digit of 
which is 1 and the unit digits of which are re 
Spectively odd and even. Similarly, the marking 
conductors CODO and CODE respectively corre 
Spond to the two groups of five lines each in each 
group of one hundred lines having directory num 
bers, the tens digit of which is 0 and the unit 
digits of which are respectively odd and even. 

Accordingly, in the present instance, the rotary 
magnet M23 operates intermittently until the 
wiper 75 engages the contact in the associated 
Contact bank 76 of the first test SWitch 70 ter 
minating the test conductor CU 54 corresponding 
to the telephone line 245 extending to the pay 
station T2, the directory number of the telephone 
line 245 extending to the paystation T2 being 

54. When the wiper 75 engages the contact 
, in the associated contact bank 76 of the first 
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its normal position, the previously traced circuit 
for energizing the winding of the identity relay 
R36 is interrupted at the contacts 577 thereof; 
while the previously traced circuit for energizing 
in series the winding of the lockout relay R50 
and the lower winding of the first start relay 
R730 is interrupted at the contacts 576 thereof. 
Accordingly, the identity relay R360, the lock 
out relay R50 and the first start relay R730 re 
store. Upon restoring, the lockout relay R750 
interrupts, at the contacts 752, the previously 
traced circuit for energizing in series the first 
stop relay R740 and the rotary magnet M723, 
thereby to cause the first stop relay R40 to re 
store. Upon restoring, the first start relay R730 
interrupts, at the contacts 734, 735, 736, 737 and 
738, one of the previously traced test circuits for 
energizing one of the respective test relays 2, 
34U, 56U, 78U and 90U, thereby to cause the oper 
ated one of the test relays mentioned to restore. 
Further, the first stop relay R40 interrupts, at 
the contacts 743, the circuit for energizing the 
winding of the operated one of the marking re 
lays D to OD, inclusive, in the event one of 
these relays is operated, thereby to cause the 
switching relay R. 60 to restore in the event it is 
operated. Accordingly, at this time, all of the 
apparatus in the first identity unit 700 is com 
pletely released, all of the identity lamps being 
extinguished at this time. It is noted that, upon 
restoring, the lockout relay R. 50 prepares, at the 
contacts 75, the previously mentioned circuit for 
energizing the upper winding of the first start 
relay R730 or the second start relay, not shown. 
From the foregoing explanation of the mode 

of operation of the first test Switch 9 in Order 
to cause the first identity unit 700 to identify 
the directory number of any line in the first 
group of one hundred lines seized by the first 
wiper set of the mechanism 30 in the finder 
switch 30, it will be understood that the sec 
ond test switch, not shown, is operative in a 
similar manner in order to cause the first iden 
tity unit 700 to identify the directory number of 
any line in the second group of one hundred lines 
seized by the second wiper Set of the mechanism 
30 in the finder switch 300. At this point it is 
noted that the directory number of any line iden 
tified by the first identity unit 700 has a thousand 
digit 1, a hundred digit 1 or 2, a ten digit 1 to 0 
and a unit digit 1 to 0. In other words, the first 
identity unit 700 is restricted to identify the di 
rectory numbers of the particular group of lines 
accessible to the finder switch 300 and having 
directory numbers disposed between 1111 and 
1200. 
Upon restoring, the identity relay R360 recom 

pletes, at the contacts 362, the previously traced 
path for applying ground potential by Way of 
the control conductor C364 of the trunk 360 to 
the control Wiper 36 of the first wiper set of 
the mechanism 30 in the finder switch 300, 
thereby to retain energized the cutoff relay in the 
line circuit individually associated with the tele 
phone line seized by the first wiper set of the 
mechanism 30 in the finder switch 30. 

After the operator at the first A operator po 
sition 590 has identified the directory number 
of a telephone line seized by the finder Switch 
3C0, she then performs the desired service over 
the connection including the link illustrated, re 
gardless of whether the connection is to be ex 
tended or released incident to either a call or re 
call, as previously explained. 
The connection and arrangement of the ap 
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paratus at each A operator position, whereby the 
particular multi-symbol character identifying a 
telephone line having a call thereon routed to 
the A operator position to be answered, or the 
particular multi-symbol character identifying a 
calling telephone line included in an established 
connection having a recall thereon routed to the 
A operator position to be answered, may be de 
tected by the operator at the A operator position, 
are disclosed and claimed in the copending divi 
sional application of Thomas F. Crocker, Serial 
No. 539,871, filed October 5, 1940. 

Call and recall Storage 
In the previous explanation of the mode of 

operation of the System it was assumed that 
the main A operator position distributor 630 had 
previously selected an idle A operator position 
when the calls were initiated at the Subscriber 
substation T and at the paystation T2, and when 
the recall was initiated at the first B operator 
position 494 in the local exchange 29. However, 
it may occur that all of the A operator positions 
are busy when one or more calls are initiated at 
the Subscriber substations or pay-stations or 
when one or more recalls are initiated at the 
various called Operator positions. More particu 
larly, when all of the A operator positions are 
busy the previously traced chain circuit for en 
ergizing the Winding of the busy relay R560 is 
completed, thereby to cause the latter relay to 
operate. Upon operating, the busy relay R569 
interrupts, at the contacts 562, the previously 
traced circuit for energizing the left-hand wind 
ing of the position relay R630 and interrupts, at 
the contacts 56, the previously traced holding 
circuit for energizing the Winding of the hold re 
lay R60 in Series with the right-hand winding 
of one of the position relays R 630, R640, R650, 
etc. Accordingly, at this time, all of the position 
relays F.630, R640, R650, etc., occupy their re 
stored positions, thereby to interrupt, at the con 
tacts 632, 642, 652, etc., the previously traced cir 
cuits for energizing the windings of the answer 
relays at the various A operator positions. Fur 
ther, the position relays R630, R64), R.658, etc., 
interrupt, at the contacts 63, 64, 65, etc., the 
previously traced paths for applying ground po 
tential in the various operator positions to the 
control conductor C689, thereby to interrupt the 
previously traced holding circuit for energizing 
the winding of the release relay R620. Thus, the 
release relay R620 occupies its restored position 
to retain interrupted, at the contacts 623, the 
previously mentioned circuit for energizing the 
Winding of the control relay R60, thereby to re 
tain the latter relay in its restored position. Also, 
the release relay R620 prepares, at the contacts 
62, the previously traced circuit for energizing 
the Winding of the first marking relay M. 
Assuming that one or more calls are initiated 

in Sequence at this time when all of the A oper 
ator positions are busy, the sequence switch as 
Sociated with the first link taken for use Will 
operate, in the previously described manner, Un 
til the wiper thereof engages the seventh con 
tact in the aSSociated contact bank or occupies a 
Setting corresponding to the first storage set 
ting of the call storage unit 600; whereupon, a 
Series circuit is completed for energizing the 
winding of the first marking relay M and the 
Winding of the stop relay in the finder switch of 
the first link, thereby to cause operation of the 
marking relay M shortly thereafter, this relay 
being of the slow-to-operate type, and to cause 
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operation of the stop relay in the finder Switch 
of the first link. The operation of the stop relay 
in the finder Switch of the first link arrests op 
eration of the associated sequence switch, in the 
manner previously explained, and operation of 
the first marking relay M completes, at the con 
tacts M, a path for applying battery potential 
by Way of the Winding of the second marking 
relay 2M to the marking conductor C535. Also, 
the first marking relay M prepares, at the con 
tacts M2, the previously traced circuit for ener 
gizing the winding of the release relay R62); 
however, this circuit is not completed at this 
time due to the absence of ground potential 
upon the control conductor C680, all of the po 
sition relays R 630, R640, R650, etc., being re 
stored at this time in the main. A Operator po 
Sition distributor 630. Finally, the first marking 
relay M completes, at the contacts M3, an 
obvious circuit for illuminating the first storage 
lamp L60. The illumination of the first storage 
lamp L60 indicates to the operators at the Wari 
ous A operator positions that a call is stored in 
the first position or setting of the call storage 
unit 600. 
The sequence switch associated with the Second 

link taken for use will operate in the previously 
described manner until the wiper thereof en 
gages the sixth contact in the associated con 
tact bank, whereupon a Series circuit is Com 
pleted for energizing the winding of the Second 
marking relay 2M and the winding of the Stop 
relay in the finder switch of the Second link, 
thereby to cause operation of the Second mark 
ing relay 2M shortly thereafter, this relay being 
of the slow-to-operate type, and operation of 
the stop relay in the finder Switch of the Second 
link. The operation of the stop relay in the 
finder Switch of the Second link arrests opera 
tion of the associated sequence Switch in a man 
ner previously explained; and the operation of 
the second marking relay 2M completes, at the 
contacts 2M, a path for applying battery po 
tential by way of the winding of the third mark 
ing relay 3M to the marking conductor C534. 
Finally, the second marking relay 2M completes, 
at the contacts 2M2, an obvious circuit for ill 
luminating the second storage signal lamp L662. 
The illumination of the second storage lamp L602 
indicates to the operators at the various A Op 
erator positions that a call is stored in the Sec 
ond position of the call storage unit 609. 

In view of the foregoing explanation of the 
manner in which the first and Second calls ini 
tiated at a time when all of the A Operator posi 
tions are busy are stored in the first and Second 
positions of the call storage unit 600 respectively 
corresponding to the first and second marking 
relays M and 2M, it will be understood that the 
third, fourth, fifth and sixth calls initiated at 
this time will be stored in the respective third, 
fourth, fifth - and sixth storage positions of the 
call storage unit 600 corresponding to the mark 
ing relays 3M, 4MI, 5M and 6M. Further, it will 
be understood that, upon operating, the mark 
ing relays 3M, 4MI, 5M and 6MI respectively and 
sequentially complete the circuits for illuminat 
ing the storage signal lamps L603, L694, L605 and 
L66. Finally, upon operating, the sixth mark 
ing relay 6M completes, at the contacts 6M, a 
path for applying battery potential by way of the 
resistor 6?2' to the marking conductor C530, 
thereby to cause the Sequence SWitch associated 
with each of the links, in addition to the pre 
viously mentioned six links, to be arrested when 
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the wiper thereof engages the first contact in the 
associated contact bank, thereby to cause the re 
mainder of the calls initiated at this time, in 
eXceSS of Six, to be conserved until there is stor 
age facility in the call storage unit 680. 

In View of the foregoing explanation of the 
mode of operation of the call storage unit 600, 
it Will be understood that all incoming calls and 
recalls are routed in a predetermined order to idle 
OneS of the A operator positions when one or 
more of the A operator positions are idle under 
the Control of the main A operator position dis 
tributor €30; when all of the A operator posi 
tions are busy the next six calls and recalls 
initiated are stored in order in the respective 
Six Storage positions of the call storage unit 690; 
and when all of the storage positions in the call 
Storage unit 600 are occupied subsequent calls 
and recalls are conserved until there is storage 
facility in the call storage unit 600. 
Continuing now with the operation of the call 

storage unit 600, it is assumed that one or more 
of the A operator positions become idle at this 
time. When an A operator position becomes 
idle at this time, the corresponding position relay 
R839, R640, R650, etc., in the main A operator 
position distributor 630 operates, thereby to cause 
the idle A Operator position to be selected by the 
Elain. A Operator position distributor 630 for use. 
When the idle A operator position is selected 
for use by the main A operator position dis 
tributor 639, ground potential is applied due to 
the Operation of the corresponding one of the 
position relays R630, etc., to the control con 
ductor C680, thereby to complete the previously 
traced circuit for energizing the winding of the 
release magnet M620, whereupon the release 
magnet M620 operates immediately, thereby to 
Complete, at the contacts 623, the previously 
mentioned circuit for energizing the winding of 
the control relay R60, the control relay R60 
being Operative shortly thereafter. Also, upon 
Operating, the release relay R620 interrupts, at 
the contacts 621, the previously traced series 
circuit for energizing the winding of the first 
marking relay M and the winding of the stop 
relay in the finder switch of the first link, there 
by to cause the first marking relay M and the 
stop relay mentioned to restore. Upon restor 
ing, the Stop relay in the finder switch of the 
first link initiates further operation of the se 
quence switch associated with the first link, 
Whereupon this sequence switch operates to seize 
the trunk extending to the idle A operator po 
Sition in the manner previously explained. 
Upon restoring, the first marking relay Min 

terrupts, at the contacts M, the previously 
traced Series circuit for energizing the winding of 
the Second marking relay 2M and the winding 
of the Stop relay in the finder switch of the 
Second link, thereby to cause the second mark 
ing relay 2M and the stop relay mentioned to 
restore. When the stop relay in the finder 
Switch of the Second link restores, further op 
eration of the associated sequence switch is ini 
tiated, whereupon the sequence switch operates to 
cause the Wiper to engage the seventh contact in 
the associated contact bank terminating the 
marking conductor C536, thereby to cause a 
Series circuit for energizing the stop relay in 
the finder Switch of the second link and the 
Winding of the first marking relay M to be com 
pleted. The stop relay in the finder switch of 
the Second link thus operates to arrest further 
operation of the associated sequence switch; 
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while the marking relay M operates to cause 
reoperation of the release relay R620 in the event 
there is an idle operator position selected by the . 
main A operator position distributor 630 at this 
time. 
On the other hand, in the event there is no 

idle A operator position selected by the main 
A operator position distributor 630 at this time, 
the release relay R620 is not reoperated. Hence, 
the sequence SWitch associated with the Second 
link is not operated further at this time. Ac 
cordingly, the first marking relay M restores 
and subsequently reoperates. The restoration of 
the first marking relay M. causes sequential 
restoration of the marking relays 2M, 3M, AM, 
5M and 6M, thereby to initiate sequential oper 
ations of the sequence SWitches associated with 
the second, third, fourth, fifth and sixth links. 
Upon reoperating, the first marking relay M 
prepares, at the contacts M, the previously 
traced path for applying battery potential by 
way of the winding of the second marking relay 
2M to the marking conductor C535, thereby to 
cause the sequence switch associated with the 
third link to be arrested when the wiper there 
of engages the sixth contact in the associated 
contact bank. The second marking relay 2M 
then operates to prepare, at the contacts 2Mt, 
the previously traced path for applying battery 
potential by way of the winding of the third 
marking relay 3M to the marking conductor 
C534. In view of the above explanation of the 
restoration and subsequent operation of each of 
the marking relays M to 6M, inclusive, it will 
be understood that the first link occupying the 
first storage position in the call storage unit 600 
is operated to find the idle A operator position; 
While the sequence SWitches associated with the 
Second, third, fourth, fifth and sixth links, re 
Spectively occupying the second, third, fourth, 
fifth and Sixth Storage positions. in the call Stor 
age unit 600, are advanced one position in order 
respectively to occupy the first, second, third, 
fourth and fifth storage positions of the call 
Storage unit 600. 

Further, it is noted that, when the sixth mark 
ing relay 6M restores, it interrupts, at the con 
tacts, 6M, the previously traced path for ap 
plying battery potential to the marking conduc 
tor C530, thereby to cause the sequence switches 
asSociated With the seventh, eighth, etc., links 
to operate further; whereupon, the wiper of the 
sequence SWitch associated with one of the sev 
enth., eighth, etc., links engages the seventh con 
tact in the associated contact. bank, thereby 
to cause Subsequent operation of the sequence 
switch associated witih the last-mentioned link 
to be arrested. Accordingly, at this time, the 
call. On the last-mentioned link is stored in the 
Sixth position of the call storage unit 600; and 
the Sequence Switches associated with the re 
mainder of the links continue to operate until 
the Wipers thereof reengage the first contacts 
in the associated contact. banks, thereby to 
cause the calls on the remainder of the links 
to be conserved until there is storage facility 
in the call storage unit 600. 

In View of the foregoing explanation of the 
mode of Operation of the call storage unit 600 
in order to release calls from storage, it will 
be understood that the call stored in the first 
position of the call storage unit 600 is first 
released and the remainder of the calls are 
advanced. One storage position. Accordingly, 
calls are stored in the call storage unit 600, 
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when all of the A operator positions are busy, 
in a predetermined order and are released as 
the A operator positions become idle in the same 
predetermined order. Furthermore, all incom 
ing calls are conserved to be stored later when 
all of the storage facilities of the call storage 
unit 600 are utilized and are subsequently ad 
Vanced to call storage positions indiscriminately. 
Hence, the unit 600 comprises not only a call 
storage unit, but also a call storage distributor. 

Conclusions 
From the foregoing, it is apparent that a 

telephone System is provided which comprises 
an exchange including a number of operator 
positions and an improved distributor arrange 
ment for routing, in a predetermined order, in 
coming calls and recalls to the exchange to the 
operator positions to be answered. Also, each 
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operator position is provided With improved ap 
paratus for identifying the directory number of 
a telephone line included in a connection upon 
which a call or recall is routed to the operator 
position to be anSWered. Further, the exchange 
comprises improved SWitching apparatus for 
routing Connections to the operator positions 
and for completing Connections independently 
of the Operator positions, Which SWitching ap 
paratus embodies automatic coin collecting and 
meter registering equipment. - . 
While there has been described what is... at 

present considered to be the preferred embodi 
ment of the invention, it will be understood that 
various modifications may be made therein, and 
it is intended to cover in the appended claims 
all such i modifications º as fall within the true 
Spirit and scope of the invention. 
What is claimed is: - ''' V- 
1. In a telephone System, a paystation includ 

ing means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in Said coin receiving means, 
a plurality of A operator positions, a B oper 
ator position, a line extending to said paysta 
tion a trunk extending to Said B operator po 
sition, means for routing a call from said 
payStation over said line to an idle one of said 
A Operator positions to be answered, means for 
routing a call from said one A operator posi 
tion Over Said trunk to said B. operator posi 
tion, means under the control of an operator 
at said one A operator position for establishing 
a connection between said line and said trunk 
independent of said one A operator position, 
means controllable from said B. operator posi 
tion over Said trunk for positively selecting an 
idle one of said A. operator positions to super 
vise said established connection, and additional 
means controllable from said B operator posi 
tion over said trunk for governing said coin 
Collection and refund control means. 

2. In a telephone system, a paystation includ 
ing means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in said coin receiving means, a 
plurality of A operator positions, a B. operator 
position, a line extending to said paystation, a 
trunk extending to said said B operator position, 
meam S. for routing a call from said paystation 
Over Said line to an idle one of said A operator 
positions to be answered, means for routing a 
call from said one A operator position over said 

is 
trunk to said B operator position, means under 
the control of an operator at said one A operator 
position for establishing a connection between 



said line and said trunk independent of said one 
A operator position, means controllable from said 
B operator position over said trunk for positively 
routing a recall upon said established connection 
to an idle one of said A. operator positions to be 
answered, and additional means controllable 
from said B operator position over said trunk for 
governing Said coin collection and refund control 
e3S. 
3. In a telephone System, a substation, a, plu 

rality of A operator positions, a B operator posi 
tion, a line extending to said substation, a mes 
Sage register associated with said line, a trunk 
extending to said B operator position, means for 
routing a call from said substation over said line 
to an idle one of said A operator positions to be 
answered, means for routing a call from said one 
A Operator position over said trunk to said B 
operator position, means under the control of an 
operator at said one A operator position for es 
tablishing a connection between said line and 
Said trunk independent of said one A operator 
position, means controllable from said B opera 
tor position over said trunk for positively select 
ing an idle one of said A operator positions to 
Supervise said established connection, and addi 
tional means controllable from said B operator 
position over said trunk for operating said mes 
Sage register. 

4. In a telephone System, a substation, a plu 
rality of A operator positions, a B operator posi 
tion, a line extending to said substation, a mes 
Sage register associated with said line, a trunk 
extending to said B operator position, means for 
routing a call from said substation over said line : 
to an idle one of said A, operator positions to be 
ansWered, means for routing a call from said one 
A Operator position over said trunk to said B op 
erator position, means under the control of an 
operator at said one A operator position for es 
tablishing a connection between said line and 
said trunk independent of said one A operator 
position, means controllable from said B opera 
tor position over said trunk for positively routing 
a recall upon said established connection to an 
idle one of said A operator positions to be an 
SWered, and additional means controllable from 
Said B operator position over said trunk for oper 
ating said message register. 

5. In a telephone system, a paystation includ 
ing means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in said coin receiving means, a 
Substation, a plurality of A operator positions, a 
B Operator position, a first line extending to said 
payStation, a second line extending to said sub 
station, a message register associated with said 
Second line, a trunk extending to said B operator 
position, means for selectively routing a call from 
said paystation over said first line or from said 
substation over said second line to an idle one of 
said A operator positions to be answered, means 
for routing a call from said one A operator posi 
tion over said trunk to said B operator position, 
means under the control of an operator at said 
one A operator position for establishing a con 
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nection between said first line or said second line 
and said trunk independent of said one A opera 
tor position, means controllable from Said B op 
erator position over said trunk for positively se 
lecting an idle one of said A. operator positions 
to supervise said established connection, and ad 
ditional means controllable from said B operator 
position. Over said trunk for governing said coin 
collection and refund control means in the event 
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said first line is included in said established con 
nection and for operating said message register 
in the event said second line is included in said 
established connection. 

6. In a telephone system, a paystation includ 
ing means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in said coin receiving means, a 
Substation, a plurality of A operator positions, a 
B operator position, a first line extending to said 
payStation, a second line extending to said sub 
Station, a message register associated with said 
Second line, a trunk extending to said B operator 
position, means for selectively routing a call from 
Said payStation over said first line or from said 
Substation over said second line to an idle one of 
Said A Operator positions to be answered, means 
for routing a call from said one A operator posi 
tion over Said trunk to said B operator position, 
means under the control of an operator at said 
One A operator position for establishing a con 
nection between said first line or said second line 
and Said trunk independent of said one A opera 
tor position, means controllable from said B op 
erator position over said trunk for positively 
routing a recall upon said established connection 
to an idle one of said A operator positions to be 
anSWered, and additional means controllable 
from said B operator position over said trunk for 
gOWerning said coin collection and refund control 
means in the event said first line is included in 
Said established connection and for operating 
Said message register in the event said second 
line is included in said established connection. 

7. În a telephone system, a paystation includ 
ing means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in said coin receiving means, a 
first line extending to said paystation, a second 
line, a plurality of operator positions, means for 
establishing a connection independent of said 
Operator positions between said first line and said 
Second line, means controllable over said estab 
lished connection for positively selecting an idle 
One of Said operator positions to supervise said 
established connection, and additional means 
controllable over said established connection for 
governing said coin collection and refund control 
RealS. 
8. In a telephone System, a paystation includ 

ing means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in Said coin receiving means, a 
first line extending to said payStation, a Second 
line, a plurality of operator positions, means for 
establishing a connection independent of Said 
operator positions between said first line and Said 
second line, means controllable over Said estab 
lished connection for creating a call-back upon 
said established connection, means responsive to 
the presence of a call-back upon said established 
connection for positively selecting an idle One 
of said operator positions to answer the call 
back upon said established connection, and ad 
ditional means controllable over said established 
connection for governing said coin collection and 
refund control means. 

9. In a telephone System, a paystation includ 
ing means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in said coin receiving means, a 
first line extending to Said payStation, a Second 
line, a plurality of operator positions, means for 
establishing a connection between said first line 
and an idle one of said operator positions, there 
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by to extend a call from Said first line to said 
one operator position to be anSWered, means for 
establishing a connection between Said one op 
erator position and said second line, thereby to 
extend a call from Said one operator position to 
said second line, means for establishing a con 
nection between said first line and said Second 
line independent of Said one operator position, 
thereby to extend a call from said first line to 
said second line, means controllable over Said 
last-mentioned established connection for cre 
ating a recall upon said last-mentioned estab 
lished connection, means responsive to the pres 
ence of a recall upon said last-mentioned estab 
lished connection for positively selecting an idle 
one of said operator positions to answer the re 
call upon said last-mentioned established con 
nection, and additional means controllable. Over 
said last-mentioned established connection for 
governing said coin collection and refund control 
realS. 

10. În a telephone system, a paystation includ 
ing means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in said coin receiving means, a 
first line extending to said payStation, a Second 
line, a link including an answer Switch having 
access to said first line and a call SWitch hav 
ing access to said second line, means for caus 
ing the answer switch of said link to Seize said 
first line, thereby to extend a call to Said link, 
a plurality of operator positions, SWitching ap 
paratus having access to said operator positions, 
means for causing said Switching apparatus to 
route a call on said link to an idle one of Said 
operator positions to be answered, call means 
operative under the control of an Operator at 
said one operator position to cause the call 
switch of said link to seize said Second line, there 
by to complete a connection between Said first 
line and said second line including Said one Op 
erator position, transfer means operative under 
the control of an operator at said one operator 
position to complete a connection between Said 
first line and said second line excluding Said one 
operator position, means controllable over Said 
last-mentioned established connection for cre 
ating a recall upon said last-mentioned estab 
lished connection, means responsive to the pres 
ence of a recall upon said established connec 
tion for causing said switching apparatus to route, 
the recall on said link to an idle one of Said op 
erator positions to be answered, and additional 
means controllable over said last-mentioned 
established connection for governing Said coin i 
collection and refund control means. 

11. In a telephone system, a payStation in 
cluding means for receiving coins or the like 
and means for controlling collection and re 
fund of coins deposited in said coin receiving 
means, a first line extending to said payStation, 
a second line, an operator position, means for 
establishing a connection independent of Said 
operator position between said first line and said 
second line, means controllable over Said estab 
lished connection for routing a call-back upon 
said established connection to said operator po 
sition to be answered, and additional means Con 
trollable over said established connection for gov 
erning said coin collection and refund control 
e2S. 

12. In a telephone system, a paystation includ 
ing means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in said coin receiving means, a 
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first line extending to Said payStation, a second 
line, an operator position, means for establish 
ing a connection independent of said operator 
position between said first line and said Second 
line, means controllable over Said established 
connection for routing a call-back upon Said 
established connection to Said operator position 
to be answered, means under the control of an 
operator at said operator position for governing 
said coin collection and refund control means to 
cause coins deposited in said coin receiving 
means to be refunded, and additional means Con 
trollable over said established connection for gov 
erning said coin collection and refund control 
means to cause coins deposited in said coin re 
ceiving means to be collected. 

13. In a telephone system, a paystation includ 
ing means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in said coin receiving means, a 
first line extending to said payStation, a Second 
line, an operator position, means including a 
link for establishing a connection independent of 
said operator position between said first line and 
said second line, control apparatus included in 
said link, said control apparatus being operative 
in a first manner to create a call-back upon said 
established connection and operative in a Second 
manner to govern said coin collection and refund 
control means, means controllable over said 
established connection for selectively governing 
the manner of operation of Said control appara 
tus, and means for routing a call-back upon 
said established connection to said operator posi 
tion to be anSWered. 

14. In a telephone system, a payStation in 
cluding means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in said coin receiving means, a 
first line extending to said payStation, a Second 
line, an operator position, a link, means for con 
necting said link to said first line, thereby to 
extend a call on said first line to said link, means 
responsive to the presence of a call on said link 
for connecting said link to said operator posi 
tion, thereby to route the call on said link to 
said operator position to be answered, means 
operative under the control of an operator at 
said operator position for connecting said link 
to said second line, thereby to route the call on 
said link to said second line, means operative 
under the control of an operator at Said opera 
tor position for disconnecting Said link from Said 
operator position, thereby to complete a connec 
tion by way of said link between said first line 
and said Second line independent of Said operator 
position, control apparatus included in said link, 
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5. 

said control apparatus being operative in a first 
Inanner to create a recall upon said established 
connection and operative in a second manner to 
govern said coin collection and refund control 
means, means Controllable Over said established 
connection for Selectively governing the manner 
of operation of Said control apparatus, and 
means responsive to the presence of a recall upon 
said link for connecting Said link to said opera 
tor position, thereby to route the recall on said 
link to said operator position to be answered. 

15. In a telephone System, a paystation in 
cluding means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in said coinreceiving means, a 
first line extending to said payStation, a second 
line, an operator position, means including a link 
for establishing a connection independent of said 
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operator position between said first line and said 
second line, control apparatus included in said 
link, said control apparatus being operative in a 
first manner to create a call-back upon Said 
established connection and operative in a second 
manner to release said link, means controllable 
over said second line for selectively governing 
the manner of operation of said control appara 
tus, means for routing a call-back upon said 
established connection to said operator position 
to be answered, additional means operative under 
the control of an operator at Said operator posi 
tion for releasing said link, means operative 
under the control of an operator at said operator 
position for governing said coin collection and 
refund control means to cause coins deposited in 
said coin receiving means to be refunded, and 
additional means controlled only in response to 
the release of said link by said control, apparatus 
for governing said coin collection and refund 
control means to cause coins deposited in Said 
coin receiving means to be collected. 

16. In a telephone system, a substation, a first 
line extending to said substation, a message reg 
ister associated With said first line, a Second line, 
a plurality of operator positions, means for estab 
lishing a connection independent of Said opera 
tor positions between said first line and said sec 
ond line, means controllable over said established 
connection for positively selecting an idle one 
of said operator positions to supervise said estab 
lished connection, and additional means con 
trollable over said established connection for 
operating said message register. 

17. In a telephone system, a substation, a first 
line extending to said substation, a message reg 
ister associated With said first line, a second line, 
a plurality of operator positions, means for estab 
lishing a connection independent of said operator 
positions between said first line and Said Second 
line, means controllable over said established 
connection for creating a call-back upon Said 
established connection, means responsive to the 
presence of a call-back uponsaid established con 
nection for positively selecting an idle one of 
said operator positions to answer the call-back 
upon said established connection, and additional 
means controllable over said established connec 
tion for operating said message register. 

18. In a telephone system, a substation, a first 
line extending to said substation, a message reg 
ister associated With said first line, a second line, 
a plurality of operator positions, means for es 
tablishing a connection between said first line 
and an idle one of Said operator positions, there 
by to extend a call from said first line to said 
one operator position to be answered, means for 
establishing a connection between said one op 
erator position and said second line, thereby to 
extend a call from said one operator position 
to said second line, means for establishing a Con 
nection between said first line and Said Second 
line independent of said one operator position, 
thereby to extend a call from said first line to 
said second line, means controllable over Said 
last-mentioned established connection for Cre 
ating a recall upon said last-mentioned estab 
lished connection, means responsive to the pres 
ence of a recall upon said established Connection 
for positively selecting an idle one of Said Op 
erator positions to answer the recall upon Said 
established connection, and additional means con 
trollable over said established connection for Op 
erating said message register. 

19. In a telephone system, a substation, a first 
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line extending to said substation, a message reg 
ister associated with said first line, a second line, 
a link including an answer switch having acceSS 
to said first line and a call switch having access 
to said second line, means for causing the an 
swer switch of said link to seize said first line, 
thereby to extend a call to said link, a plurality 
of operator positions, switching apparatus hav 
ing access to said operator positions, means for 
causing said switching apparatus to route a call 
on said link to an idle one of said Operator po 
sitions to be answered, call means operative un 
der the control of an Operator at Said One Op 
erator position to cause the call switch of Said 
link to seize said second line, thereby to com 
plete a connection between said first line and 
said Second line including said. One Operator po 
sition, transfer means operative under the con 
trol of an operator at said one-operator position 
to complete a connection between said first line 
and said second line excluding said one Operator 
position, means controllable over said last-men 
tioned established connection for creating a re 
call upon said last-mentioned established con 
nection, means responsive to the presence of a 
recall upon said last-mentioned established con 
nection for causing said SWitching apparatus to 
route the recall upon said link to an idle one of 
said operator positions to be answered, and ad 
ditional means controllable over said established 
connection for operating said message register. 

20. In a telephone system, a substation, a first 
line extending to said substation, a message reg 
ister associated with said first line, a second line, 
an operator position, means for establishing a 
connection independent of said Operator position 
between said first line and said second line, means 
controllable over said established connection for 
routing a call-back upon said established con 
nection to said operator position to be answered, 
and additional means -controllable i over said es 
tablished connection for operating said message 
register. 

21. In a telephone system, a substation, a first 
line extending to said substation, a message reg 
ister associated with said first line, a second 
line, an operator position, means including a link 
for establishing a connection independent of said 
operator position between said first line and said 
second line, control apparatus included in said 
link, said control apparatus being operative in 
a first manner to create a call-back upon said 
established connection and operative in a sec 
Ond nanner to operate said message register, 
means controllable over said established connec 
tion for selectively governing the manner of op 
eration of said control apparatus, and means for 
routing a call-back upon said established con 
nection to said operator position to be answered. 

22. In a telephone system, a substation, a first 
line extending to said substation, a message reg 
ister associated With Said first line, a Second 
line, an operator position, a link, means for con 
necting said link to said first line, thereby to 
extend a call on said first line to said link, means 
responsive to the presence of a call on said link 
for connecting said link to said operator posi 
tion, thereby to route the call on said link to 
Said operator position to be ansWered, means 
operative under the control of an operator at 
said operator position for connecting said link 
to said second line, thereby to route the call on 
Said link to said second line, means operative 
under the control of an operator at said opera 
tor position for disconnecting said link from said 
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Operator position, thereby to complete a con 
nection by Way of said link between said first 
line and said second line independent of said 
operator position, control apparatus included in 
Said link, said control apparatus being operative 
in a first manner to create a recall upon said 
established connection and operative in a second 
manner to operate said message register, means 
controllable over said established connection for 
Selectively governing the manner of Operation 
of said control apparatus, and means responsive 
to the presence of a recall upon said link for 
connecting said link to said operator position, 
thereby to route the recall on said link to said 
Operator position to be answered. 

23. In a telephone systern, a substatiori, i a 
first line extending to said substation, a message 
register aSSociated With said first lice, a second 
line, an operator position, means including a 
link for establishing a connection independent 
of Said operator position between said first line 
and said second line, control apparatus included 
in Said link, said control apparatus being oper 
ative in a first mainner to create a call-back 
upon said established Connection and operative 
in a second nanner to release said link, means 
controllabie over said second line for selectively 
governing the manner of operation of said con 
trol apparatus, means for routing a call-back 
upon said established connection to said oper 
ator position to be answered, additional means 
operative under the control of an operator at 
Said operator position for releasing said link, and 
means controlled only in response to the release 
of said link by said control apparatlis for oper 
ating said message register, 

24. In a telephone system, a paystation in 
cluding means for receiving coins or the like and 
means for controlling Collection and refund of 
coins deposited in said coin receiving means, a 
first line extending to said paystation, a sub 
station, a second line extending to said substa 
tion, a message register associated with said 
second line, a third line, means selectively opera 
tive to establish a connection between said first 
line or said second line and said third line, a 
plurality of Operator positions, means control 
lable over said established connection for posi 
tively selecting an idle one of said operator po 
sitions to Supervise said established connection, 
and additional means controllable over said 
established connection for governing said coin 
collection and refund control means in the event 
Said first line is included in Said established con 
nection and for operating said message register 
in the event said Second line is included in Said 
established connection. 

25. In a telephone system, a paystation in 
cluding lineans for receiving coins or the like 
and means for controlling collection and refund 
of coins deposited in said coin receiving means, 
a first line extending to said payStation, a sub 
station, a second line extending to said sub 
station, a message register associated with said 
Second line, a third line, means selectively oper 
ative to establish a connection between said first 
line or said second line and said third line, a 
plurality of operator positions, means con 
trollable over said established connection for 
creating a call-back upon said established con 
nection, means responsive to the presence of a 
call-back upon said established connection for 
positively selecting an idle one of said operator 
positions to answer the call-back upon said 
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controllable over said established connection for 
governing Said coin collection and refund con 
trol means in the event said first line is included 
in Said established connection and for operating 
Said message register in the event, said second 
line is included in said established connection. 

26. În a telephone system, a paystation in 
cluding means for receiving coins or the like 
and means for controlling collection and refund 
Of coins deposited in said coin receiving means, 
a first line extending to Said paystation, a sub 
station, a second line extending to said sub 
Station, a message register associated with said 
Second line, a third line, a piurality of operator 
positions, means selectively operative to estab 
lish 2, connection between said first line or said 
Second line and an idle one of said operator po 
Sitions, thereby to extend a call from said first 
line or Said Second line to said one operator 
position to be anSWered, means for establishing 
a connection between said one operator position 
and Said third line, thereby to extend a call 
from said one operator position to said third line, 
means for establishing a connection between said 
first line or said second line and said third line 
independent of said one operator position, there 
by to extend a call from said first line or said 
Second line to said third line, means controllable 
Over said last-mentioned established connection 
for Creating a recall upon said last-mentioned 
established connection, means responsive to the 
presence of a recall upon said last-mentioned 
established connection for positively selecting an 
idle one of Said operator positions to answer the 
recial upon said last-mentioned established con 
nection, and additional means controllable over 
Said established connection for governing said 
coin collection and refund control means in the 
event said first line is included in said last-men 
tioned established connection and for operating 
Said message register in the event said second 
line is included in said last-mentioned estab 
lished connection. - 

27. In a telephone system, a paystation in 
cluding means for receiving coins or the like 
and means for controlling collection and refund 
of coins deposited in said coin receiving means, 
a first line extending to said paystation, a sub 
station, a second line extending to said sub 
Station, a message register associated with said 
second line, a third line, a link including an 
answer switch having access to said first line 
and said second line and a call switch having 
access to said third line, means for causing the 
answer switch of said link to seize said first line 
or said second line, thereby to extend a call to 
said link, a plurality of operator positions, 
Switching apparatus having access to said oper 
ator positions, means for causing said switching 
apparatus to route the call on said link to an 
idle one of Said operator positions to be answered, 
call means operative under the control of an 
Operator at said one operator position to cause 
the call Switch of said link to seize said third 
line, thereby to complete a connection between 
Said first line or said second line and said third 
line including said one operator position, trans 
fer means operative under the control of an 
operator at said one operator position to com 
plete a connection between said first line or said 
second line and said third line excluding said 
one Operator position, means controllable over 
said last-mentioned established connection for creating a recall upon said last-mentioned es 

establish2d connection, and additional means 75 tablished connection, means responsive to a re 
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call upon said established connection for causing 
said SWitching apparatus to route the recall on 
said link to an idle one of said operator posi 
tions to be answered, and additional means con 
trollable over said last-mentioned established 
connection for governing said coin collection and 
refund control means in the event Said first line 
is included in said last-mentioned established 
connection and for operating Said meSSage 
register in the event said second line is included 
in said last-mentioned established connection. 

28. In a telephone System, a payStation in 
cluding means for receiving coins or the like and 
means for controlling collection and refund of 
Coins deposited in Said coin receiving means, a 
first line extending to said payStation, a Substa 
tion, a Second line extending to said Substation, 
a message register aSSociated with Said second 
line, a third line, an operator position, means se 
lectively operative to establish a connection in 
dependent of Said operator position between said 
first line or said second line and said third line, 
means controllable over Said established connec 
tion for routing a call-back upon said estab 
lished connection to Said Operator position to be 
anSWered, and additional means controllable 
over said established connection for governing 
Said coin collection and refund control means in 
the event Said first line is included in said estab 
lished connection and for operating said message 
register in the event said second line is included 
in said established connection. 

29. In a telephone system, a paystation includ 
ing means for receiving coins or the like and 
means for controlling collection and refund of 
Coins deposited in said coin receiving means, a 
first line extending to said payStation, a substa 
tion, a Second line extending to said substation, 
a message register aSSociated with said second 
line, a third line, an operator position, means se 
lectively operative to establish a connection inde 
pendent of Said operator position between said 
first line or said second line and said third line, 
means controllable over said established connec 
tion for routing a call-back upon said established 
Connection to said operator position to be an 
SWered, means under the control of an operator 
at said operator position for governing said coin 
collection and refund control means to cause 
coins deposited in said coin receiving means to 
be refunded in the event said first line is included 
in Said established connection, and additional 
means controllable over said established connec 
tion for governing said coin collection and re 
fund control means to cause coins deposited in 
Said coin receiving means to be collected in the 
event Said first line is included in said established 
connection and for operating said message regis 
ter in the event said second line is included in 
Said established connection. 

30. In a telephone System, a paystation includ 
ing means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in said coin receiving means, a 
first line extending to said payStation, a substa 
tion, a Second line extending to said substation, 
a message register associated with said second 
line, a third line, an Operator position, means in 
cluding a link selectively operative to establish 
a connection independent of Said operator posi 
tion between Said first line or Said Second line 
and said third line, control apparatus included 
in said link, said control apparatus being opera 
tive in a first manner to create a call-back upon 
said established connection and operative in a 
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Second manner to govern Said coin collection 
and refund control means in the event said first 
line is included in said established connection 
and to operate Said message register in the event 
Said Second line is included in Said established 
Connection, means controllable over said estab 
lished connection for selectively governing the 
manner of operation of Said control apparatus, 
and means for roluting a call-back upon said es 
tablished connection to Said operator position to 
be answered. 

31. In a telephone System, a payStation in 
cluding means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in Said coin receiving means, a 
first line extending to Said payStation, a Substa 
tion, a Second line extending to Said substation, 
a meSSage register associated with said second 
line, a third line, an operator position, a link, 
means for selectively connecting said link to said 
first line or to said second line, thereby to extend 
a Call On Said first line or said Second line to Said 
link, means responsive to the presence of a call 
On Said link for connecting said link to said 
Operator position, thereby to route the call on 
Said link to Said operator position to be answered, 
means operative under the control of an oper 
ator at Said operator position for connecting said 
link to said third line, thereby to route the call 
On Said link to said third line, means operative 
under the Control of an operator at said operator 
position for disconnecting said link from said 
Operator position, thereby to complete a connec 
tion by Way of Said link between said first line 
Or Said Second line and said third line inde 
pendent of Said Operator position, control appa 
ratus included in said link, said control appa 
ratus being operative in a first manner to create 
a recall upon Said established connection and 
Operative in a Second manner to govern said coin 
collection and refund control means in the event 
Said first line is included in said established 
connection and to operate said message register 
in the event Said Second line is included in said 
established connection, means controllable over 
Said established connection for selectively gov 
erning the manner of operation of said control 
apparatus, and means responsive to the presence 
of a recall upon said link for connecting said 
link to Said operator position, thereby to route 
the recall on Said link to said operator position 
to be answered. 

32. In a telephone system, a paystation includ 
ing means for receiving coins or the like and 
means for controlling collection and refund of 
coins deposited in said coin receiving means, a 
first line extending to said payStation, a substa 
tion, a second line extending to said substation, a 
message register aSSociated with said second line, 
a third line, an operator position, means includ 
ing a link selectively operative to establish a con 
nection independent of said operator position be 
tween Said first line or said second line and said 
third line, control apparatus included in said 
link, Said control apparatus being operative in a 
first manner to create a call-back upon said 
established connection and operative in a second 
manner to release Said link, means controllable 
Over said third line for selectively governing the 
manner of Operation of said control apparatus, 
means for routing a call-back upon said estab 
lished connection to said operator position to be 
answered, additional means operative under the 
control of an operator at said operator position 
for releasing Said link, means operative under the 
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control of an operator at said operator position 
for governing said coin collection and refund con 
trol means to cause coins deposited in said coin 
receiving means to be refunded-in the event said 
first line is included in said established connec 
tion, and additional means controlled only in re 
sponse to the release of said link by said control 
apparatus for governing said coin collection and 
refund control means to cause coins deposited in 
said coin receiving means to be collected in the 
event said first line is included in said established 
connection and for operating said message regis 
ter in the event said second line is included in 
said established connection. 

33. In a telephone system, a calling line, a 
called line, means for establishing a connection 
between said calling line and said called line, a 
plurality of operator positions, means controllable 
Over Said called line for Creating a call-back upon 
said established connection, means responsive to 
the presence of a call-back upon said established 
connection for positively selecting an idle one of 
said operator positions to answer the call-back 
upon said established connection, additional 
means controllable Over Said called line for COn 
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necting a control potential to said calling line and 
then for releasing said established connection, 
and a device associated with said calling line and 
operated by the control potential connected to 
Said calling line. 

34. In a telephone system, a calling line, a 
called line, means including a link for establish 
ing a connection between said calling line and 
said called line, said link including a control relay 
selectively operable over said called line, a plu 
rality of operator positions, means controlled by 
a first predetermined operation of said control 
relay for creating a call-back upon said estab 
lished connection, means responsive to the pres 
ence of a call-back upon said established connec 
tion for positively selecting an idle one of said 
operator positions to answer the call-back upon 
said established connection, means controlled by 
a second predetermined operation of said control 
relay for connecting a control potential to said 
calling line and then for releasing said established 
connection, and a device associated with said 
calling line and operated by the control potential 
Connected to said calling line. 
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