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UNITED STATES PATENT OFFICE

“Thomas F. Crocker, Chicago, Xil., assignor to As-
sociated * Electric Laboratones, “Ine;, - Chtcago,
ik, 4 eorperation of Delaware

Application March 29, 1940, Serial No. 326,619
(CL 1796.8) :

-34: Claims:

The:present irivention relates to'telephone sys-
tems and more particiilarly -to improved semi=
autoinatic telephone systems-of the character of
that disclosed and-claimed in the copending ap-
plication -of Thomas F. Crocker, Serial No.
311,551, filed December 29, 1939. .

In a - cohventional telephone system of the
semi-automatic type, the various manual tele-
phone lines terminate. in jacks at the A and B
operator .pesitions; and -an automatic switch
train provided with a distributing: system is in-
‘terposed between the A opérator-positibns and
the B operator positions. :In-a telephone system
of thi§ type, calls:on the: telephone :lines -are
-answered ditéctly- by the -operators dat the A
operdtor positichs' and routed by wiay of the
switch train under the control of the distrib-
uting system to the B operator positions to be
completed.

Heénce, in'a telephone system of this type, the
-traffic betwéen the A-operator positions and the
B operator -positiohs is ‘governed . by the distrib-
~uting system. . HoWever, the itrafic-between the
calling telephohe lines of the variois A oper-
ator positions:is'not goverined but remains under
the :manual ¢éntrol . of -the -operdtors at the A
opeérator positions,; rendering the number of ‘calls
on the teléephoné lines: answered by an:operator
at a given A operator position and routéd there-

from to the ‘B -operator :positions to ‘be com- ¢

‘pleted - entirely within the discretion of - the

operator at:the givén. A operator position.
Aceordingly, it is' an objeét of the present in-

vention to.:provide in a:teléphone:. system  6f the

type described, improved apparatus for distrib~ 3

uting calls ‘on telephone lines to a number of
A-operator’positions to be :answered. .

‘Anothér object of the invehtion is' to :provide
in- a teléphohe system incliidihg & humber  of
A opeérator :positions and .4 number of B oper-
ator positions,;an inproved arrangément for dis-
tributing incoming calls on telephone lities:to the
A operator: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
ih ‘a teleplhione :systéem inc¢luding & number of
A operator Positions and a number 6f. B .oper-
“ator ‘positions: and. apparatus under. the contrel
of the:operators at.thé A operator positions: for
answering incoming calls. on the:telephone lines
and for completing connections to the B operator
positions, improved - apparatus seleetively cor-
trollable from:the B operator positions for rout-

‘ing "recalls on the -established 'cchnections to:
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the -A operator-positions to be- answered and for
-governing cein colection-and refund- mechamsm
and message register: mechanism assomated with
the telephone lines.

A-further object of ithe- mventlon is: to provide
-in 'a- telephone -system -including an 'operator
position- provided -with faecilities -for ~answering
‘a -call-back upon:an established: connection; im-
‘proved:switching -apparatus-included -in the- es-
tablished- connection and-embodying- cgntrol-ap-
:paratus -seleetively -governable over the estab=
‘lished- connection fer-creating -a-call-back upen
-the -established -connection -and for -governing
coin ~collection -and- refund mechanism or mes-
:sage -register mechanism- agseciated -with-a: call-
ing-line-included inthe- established 'eonnection.

‘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-operstor -positions; a num-
‘ber of -B ‘operator positions and a number  of
«switehing links. The switehing links. have ae-
<cess to -thetelephone -lines, -to the A - operator
-positions- and- to the B:operator:positions; -while
the B operator positions have access to the tele-
:phonelines.: The telephone lines comprise two
-classes-which are rendered corresponding-classes
‘of “servite consisting -of -message. register service
and prepay-service: - . :

‘In-aceordarice ! with- one feature: of the inven-
tion, the -telephone -system ecomprises -a: plural-
ity of - telephone lines, -a- plurality-of -A operator
-positions .and .a ‘B operator :positien.- -Also the
-system comprises-means for:-reuting's call on
-any one of the telephene -lines to” an idle: one
rof the -A-operator positichs to he answered,
-meagns for routing-a call from the one A-oper~
:ator  positicnn to -the -B -operator position, -and
meéansifor: establishing  a connection: betiween the
-one ' telephone :line and ‘the ‘B operator position

~.independent - of the one A operator “position,

" .thereby to route "a-call from:the cne telephone

58

line to the B operator posmon Further the
system comprises .means for routlng 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
-partieularly; -the -system comprises-a -switching:
link -including - an 'answer -switeh ‘having -access
to the telephone lines, & finder-switeh having
zgccess to thié A operator positions and a-call
sWitch having -aécess 'to . the B operator  posi-
tions; and means céntrolied by the presence of
a-call-on one .of the telephone lines for-initiat-
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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 fo 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 conftrol 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 ele-
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 ils 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 feafures 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 28 and a plurality of one-way trunk
lines, including the trunk line 479, extending
therebetween. The local exchange 28 and the
distant exchange 39 are of the manual type, each
serving a number of groups of telephone stations
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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 265 and 245,
respectively, extend to the subscriber substation
Tl 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 289 is individually as-
sociated with the telephone line 285; 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 28 is provided with station equipment
including & telephone instrument and a ringer.

PFurther 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 29 comprises a number
of A operator positions, including the first A
operation position 500, and a number of B oper-
ator positions, including the first B operator po-
sition 484. Also a group of toll lines, including
the toll line 499, terminates at the local ex-
change 23 and extends to a remote exchange,
noct shown. Each A operator position has a
trunk individually extending thereto, the trunk
5208 individually extending to the first A oper-
ator position 580; and each B operator position
has a group of trunks individually extending
thereto, the trunk 499 being included in the
group of trunks individually extending to the
first B operator position 484. Each trunk ex-
tending fo each B operator position is provided
with a trunk line circuit individual thereto, the
trunk line circuit 485 being individual fo the
trunk line 489 extending to the first B operator
position 424. Each toll line terminated at the
local exchange 28 is provided with a toll line
circuit individual thereto, the foll line circuit
4971 keing individual to the toll line 499. Also
each trunk line extending between the local ex-
change 29 and the B operator position 488 in
the distant exchange 30 is provided with a trunk
line circuit individual thereto, the trunk line cir-
cuit 472 being individual to the trunk line 472
extending between the local exchange 20 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 lirk distrib-
utor 381 for assigning idle ones of the links to
the use of the telephone stations. For example,
the link illustrated includes a finder switch 350
and a selector switch 408, 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 ihcoming calls or-reealls to the local ex-
change-26-in-a-predetermined- order. Finally-the
local exc¢hange- 20: comprises a call: storage unit
§8%..and a-number-of identity -units individually
associated: with the- A. operator positichs, the

first identity .unit 799-being individually associ-

ated with:the first- A: operator position: 588
Each of 'the finder switches, such; for example,

as. the finder switch-380,. 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
488, constitutes: a: calli 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
33; and.each of ‘the sequence switches, such, for
example, as:the:sequence switch 389, constitutes
a positicn .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 608. Also it is noted that each B operator
position in the local exchange 2% has access to
each telephone:line. therein.

The distant exchange 38 comprises a number
of A operator positions, not shown, and a num-
ber of B operator positions including the B oper-
ator position 488, previously. mentioned. It is
noted that the trunk line 418 extending between
the local exchange 20 and the distant exchange
30 is terminated.at the B operator position 433
in the distant exchange 30.

Preferably, each of the finder-selector links is
identical to the link illustrated which comprises
a finder switch 399 and a selector switch 489; as
previously noted. The finder switch 383, as best
shown in Fig. 3, comprises a switching mechanism
310 of the 200-point Strowger type including a
carriage provided with a first wiper
ing the wipers 814, 315 and 3i6, a second wiper
set including the: wipers 311, 312 and 3{3 and a
control wiper. 8{1.

wipers 311, 312 and 3i3 of the second wiper set
are capable of both vertical and. rotary move-
ments; while the control wiper 317 is capable of
vertical movement. Purther the mechanism 319

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 :asscciated
with the control wiper 317. Accordingly, in the
mechanism 8i8; 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 310 is
provided with a vertical magnet M365 for moving
the first and second wiper sets thereof in the
vertical direction, a rotary magnet M367 for mov-
ing the first and second wiper sets thereof in the
rotary direction and a release magnet M389 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 310 has two sets of switch springs S352 and
3256 operatively associated therewith, which are
controlled in accerdance with the movements of
the first and second wiper sets thereof, in a
manner more fully described subsequently.

Also the finder switch 309 comprises a number
of relays including two switching relays R320 and
R330, a start relay R340, a stop relay R359; an
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set, includ-

It is noted that the wipers -
3i{4, 315 and 816 of the first wiper set and the ,

60
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identity relay R23808:and a-cut-in relay. R319 con-
nected: and arranged. in. a. manner more. fully
described hereinafter:

The selector: switch-402, as best.shown.in Fig. 4,
comprises .a-switching mechanism .440.of the 109-
point. Strowger type including a.carriage provided
witha wiper set including-the wipers 4{1, 442 and
413. It is'noted that.the wipers 41, £12 and 413
of the wiper set:are capalble:of.both vertical and
rotary.movements. Further. the mechanism 419
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 410:is'provided-with a
vertical magnet MA4t4 for moving the wiper set
thereof.in the vertical direction, a.rotary magnet
MALS. for: moving the -wiper. set thereof in the
rotary. direction, and. a;release magnet M418 for
releasing the wiper set:thereof and for causing
the wiper. set to.be. returned. to its' normal posi-
tion. TFinally the mechanism 410.has a number
of switch springs:S419, S420, S42i, S422, S423
and: G424 cperatively 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 switch 486 comprises a_number
of relays including a.control relay R&25, a cein
and: register relay RA430, a call pack relay R440,
two.hold . relays R445. and RA489; a line relay R453;
a switch-through relay RA469, a battery supply
relay R419, a . transfer relay R485 and a switching
relay R4§8 connected-and arranged in a manner
more fully described:subsequently.

Preferably, each of the sequence:switches is
identical to the sequence switch 330 individually
associated. with the link illustrated. The. se-
quence switch 382 is of the rotary type and com-
prises, as best shown in Fig. 3, six rotary wipers
384, 283, 385; 387, 389 and 381 provided with in-
dividually associated rotary contact banks. 382,
854, 286, 308, 330 and 282.. Also the sequence
switch 389 is' provided with a. rotary magnet
M2983 for moving the wipers noted in the rotary
direction.

The link distributor 221 illustrated in Fig. 3
has: access. to_each of the links in the local ex-
change %3 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:29. The
details of the connection and arrangement of the
link distributor 361 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. 831 is shown
in the copending application of Edward S. Peter-
son, Serial No. 233,021; filed October 3, 1938.
Also a marking network 289, shown in: Fig. 2,
is associated with the link distributor 331 .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 28.
Also the marking network 283 -comprises a busy
relay R285 associated with- the link distributor
201 and a tone transformer 280-commonly asso-
ciated with the varicus 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
289 individually associated: with the telephone
line. 205 extending to the subscriber substation
T, shown in Fig. 2; which comprises a line relay
R210; a:cutoff relay R229.and a.lockout relay
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R238 connected and arranged in a manner more
fully described subsequently.. Also, a signhal lamp
L2i8 and a message register provided with an
operating magnet M211 is individually associated
with the message 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 249 comprises a line
relay R256, a cutoff relay R260 and a lockout
relay R278 connected and arranged in a manner
more fully described subsequently. Also a sighal
lamp L268 is individually associated with the
prepay line circuit 248.

Preferably, each of the trunk line circuits is
identical to the trunk line circuit 4095 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 R401 and a
busy relay RA403 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 454 comprises con-
ventional answering equipment, not shown; con-
ventional calling equipment including a number
of call jacks J28! and J202 respectively termi-
nating the telephone lines 265 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 §08, 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 K570, an identity key K515, a trunk
disconnect key K589 and an A operator position
distributor key K890. Also the trunk circuit at
the first A operator position 560 comprises tele-
phone apparatus 5{7 including the usual tele-
phone instrument and repeater, not shown, a
retarder coil 538, a key sender K520, and a num-
ber of relays including three tone relays R510,
R520 and R525, a refund relay R538, a send
relay R540, an error relay R935, a disconnect re-
lay R550, an answer relay R545 and a busy
relay R580. Also associated with the first A
operator position 590 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.

Ag previously noted, the other A operator po-
sitions are substantially identical to the first A
operator position 580, and the other A operator
positions being different from the first A oper-
ator position 560 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 680, shown in Fig. 6,
comprises six marking relays 1M to 6M, in-
clusive, a control relay R6i8 and a release relay
R620 connected and arranged in a manner more
fully described subsequently. Also, six storage
lamps L581 to 1§66, inclusive, are associated with
the call storage unit 600 and commonly asso-
ciated with each of the A operator positions.

Preferably, both the main A operator position
distributor 636 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 nuin-
ber of position relays R639, RS540, R§50, efc.,
respectively corresponding to the various 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 708 individually
associated with the first A operator position 500
which comprises, as shown in Fig. 7, a flrst
test switch 718 individually associated with the
first 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 $88. The test switch 710 is of
the rotary type and comprises six rotary wipers
TiM, 113, 115, 117, 119 and 7121 provided with
individually associated rotary contact banks 742,
T14, 116, 118, 120 and 722, Also the test switch
10 is provided with a rotary magnet M123 for
moving the wipers noted in the rotary direc-
tion.

Further, the first identity unit 789 comprises a
first start relay R736 and a first stop relay R740
individually associated with the first test switch
Tib, aud a second start relay and a second stop
relay, not shown, individually associated with the
second test switch. Also the first identity unit
168 includes a test transformer 783, a lockout
relay R788, a switching relay RT180, five testing
relays i2U, 3817, 56U, 78U and 90U and ten mark-
ing relays iD to {8D, inclusive. Finally, the first
identity unit 768 comprises a group of identity
lamps including a thousand-digit lamp ML,
two hundred-digit lamps CL!{ and CL2, ten ten-
digit lamps DL{ to DLI§, inclusive, and ten
unit-digit lamps UL{ to UL{0, inclusive. The
first identity unit 760 is so connected and ar-
ranged that, when the identity key K575 at the
first A operator position 59§ is operated, the first
identity unit 788 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 508,

A better understanding of the connection and
arrangement of the apparatus incorpcrated 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 568,
as will appear hereinafter.

General eperation of the system

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 subsiations or st 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
381. The link distributor 384 is of the preselec-
tive type and cperates to select an idle one of the
links when a previously selected link is assigned
to the use of a calling telephons station. Ac-
cordingly, the link distributor 38f 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 333

thereof cperates to. seize the telephone line ex--
tending to the calling: telephone station, and

operation of the seguence switch 383 -individually
associated with the link illustrated is initiated.
When the finder switch 300 seizes the telephone
line extending to-the calling telephone station,
such, for example, as.the telephone line 285 ex-
tending to the subscriber substation T1, the link
distributor 231 is released and operates.to pre-
select anether idle link, as previously. noted.

The A operator position distributor 338 pre-
selects one of the idle 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: €38 operates to. preselect
another idle cne of the A .operator positions. for
use. Upcn coperating, the seguence switch 383
seizes the trunk extending to the previcusly se-
lected A operator position, such, for example; as
the trunk 520 extending to the first A operator
position 528, thereby to extend. the call from the
calling subscriber substation TA. to.the selected
first A opserator position 588. The operator ab
the first A operator position 580 answers the call
and then operates the key sender at:her position,
thereby. to control the operation of the selector
switch 488 in order to extend the call.to its
destination.. In this connection it is noted that
the selector switch 2438 may be selectively con-
trolled to extend the call to any idle B operator
position in the local- exchange 28, to the B:op-
erator -position 488 in the distant.exchange 38
or over g tcll line, such, for example, as the toll
line 489.

In the event the call is to-be routed to a tele-
phene station in. the local exchange 28, the se-
lector switch. 480 is controlled. in. order to.route
the call to an idle B. operator position: in-the
local exchange 20. ‘The eperator at the idle B
operator  position - in the local  exchange 28
answers the. call: and: then extends the call to
the called telephone station. in. the local ex-
change- 29, in the usual manner. ' In the event
the call is to ke roufed to a telephone staticn in
the distant.exchange 22, the selecior switch 489
is controlled in order to route the call to.the B
operator position 498. in the distant exchange
38. The operator at the B operator position 498
in the distant exchange 39 answers the call and
then extends the call to the called telephone sta-
tion in. the distant exchange 28, in. the usual
manner. In the event the call is to be routed toll,
the selector switch 489 is controlled in order to
route the call to an. idle one of the toll lines,
sueh, for example, as the foll line 483: There-
after the call is further extended: over the toll
line te its destination in the usual manner.

After the call has been routed from the first
A operator position 560 in the local exchange 20
to an idle one of the B-operator positions in the
local exchange 28, to the B operator position 498
in the distant exchange 38 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 E80 releases the connection between
her position and the finder-selector link, where-
upon. g - direct connectinn. is completed between
the finder switeh and the selector switch of the
link excluding the first A operator position 529.

It is not that the called operator-at a B opera-
tor position in-the local-exchange 29 or at the B
operator position 428 in the distant exchange 39,
to which the call is routed by the selector switck

5

409, may recall the operator at an idle one of.
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by causing the sequence switch 389 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 460 com-
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 telephione line in the local exchange 20 ren-
dered message register service, the message regis-
ter in the line circuit associated with the tele-
phone line is cperated in order to register a call;
on the other hand, in the event. the connection
includes a telephone line in the local exchange 29
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~
nection may be controlled from the first A opera-
tor position 580, thereby to.cause it to. refund
the coin deposited therein.

Also it- is' noted that, when a connection. s
routed to the first A operator position 569, the
operator -thereat- may initiate- operation of the
first identity unit 708, thereby.to-cause the first
identity. unit 703- to operate. and- identify the
directory number of the calling. telephone line
in the local exchange 20 included.in the connee-
tion, as determined by the operation of the finder
switch 308 of the:link. illustrated. to seize- the
calling telephone line- in the lecal. exchange 29.

In-the event all of the A operator positions.in
the loeal exchange 20 are busy when operation
of the sequence switch- 388 is initiated,. the se-
quence switch 380. seizes the-call storage unit 600.
More particularly, the sequence switches. indi-
vidually associated with the links in- the local
exchange 29 seize the' respeetive. 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. pesitions in the
local exchange 28-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 609 and
one of the A- operator positions in the:.local ex-
change 29-becomes idle, the A operator position
distributor 638 operatesto assign the idle A oper-
ator position for use and causes .the call. storage
unit- 663 to initiate operation of the sequence
switch correspending to the-first stored call or
recall in the call storage unit-609. The sequence
switch corresponding to the first stored: eall: or
recall in the call storage unit 609 then: operates
to find the assigned A operator position. ‘The
call storage unit-608. then operates. to cause-each
of the remainder of the sequence- switches to be
advanced: one position; thereby to advance; by
one pesition; the:calls and reecalls stored in the
call storage unit 680. Accordingly, the call stor-
age unit 693 operates to cause incoming calls
and recalls to be stored in a predetermined order
when all of the A-operator positions in the loeal
exchange 20 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 22 become idle.

After-a call from a ecalling 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 TI, 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 Tl is removed from its associated switch-
hook, a bridge path is completed between the
line conductors C206 and C20871 of the telephone
line 205 extending to the. subscriber substation
Ti. When this bridge path is completed between
the line conductors of the telephone line 285,
a circuit is completed for. energizing in series
the upper and lower windings of the line relay
R210.. This circuit extends from ground by way
of the contacts 287, C294, the lower winding of
R210, the contacts 222, C207, the bridge path
between the line conductors C287 and C206 at
the subscriber substation T1, C206, the contacts
221 and the upper winding of R2{0 to battery.
When energized over the above-traced -eircuit
the line relay R2{0 operates to complefe, at the
contacts. 213, an obvious path for applying ground
potential to the control conductor C2088 of the
telephone line 285 terminating in the jack J201

at the first B operator position 484, thereby to 4°

mark the telephone line 209 as busy to the first
B operator position 494. Also this application
of ground potential to the control conductor
C209 of the telephone line 285 marks the tele-
phone line 205 as busy to the other B operator
positions in the local exchange 20. Also the
line relay R210 completes, at the contacts 212,
obvious multiple paths for applying battery po-
tential by way of the resistor 216 and the wind-

ing of the cutoff relay R220 to the control con- 3

ductor C208 of the telephone line 203, thereby
to mark the telephone line 285 as a calling line
to the finder switches having access thereto.
Further the line relay R210 completes, at the
contacts 211, a path for applying resistance
ground potential to the start conductor C308 ex-
tending to the link distributor 301, this path
extending from ground by way of the contacts
2{1 and 231, C283, the resistor 282 and the con-
tacts 288 to the start conductor C388. Also the
line relay R210 completes, at the contacts 211,
an obvicus 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 301; 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 285 as terminating in
the first level of the main contact banks of the
finder switches.

The link distributor 381 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 felephone
line after it has been taken for use. Assuming
that the link distributor 301 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 C282, thereby to complete an
obvious circuit for energizing the winding of
the start relay R348 in the finder switch 300
of the link illustrated. The start relay R348
then operates to interrupt, at the contacts 348,
a point in a multiple path for applying ground
potential to the all-link-busy conductor C308 and
to complete, at the contacts 341, an obvious path
for applying ground potential to the control con-
ductor C264 of the trunk 368. The previously
mentioned path for applying ground potential
to the all-link-busy conductor C389 in the finder
switch 300 extends, when completed, from
ground by way of the contacts 345 and the con-
tacts 358 of the set of switch springs S256 to the
all-link-busy conductor C369. Also the start
relay R340 prepares, at the contacts 341, obvi-
ous 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 M36T.

The link distributor 381 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 C385 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 inferrupter conductor
C306 causes the link distributor 381 to interrupt
the application of ground potential to the ver-
tical conductor C385; whereupon the vertical
magnet M365 restores to interrupt, at the con-
tacts 368, the previously mentioned path for ap-
plying ground potential to the interrupter con-
ductor C366. Accordingly, the vertical magnet
M365 operates intermittently, thereby to drive
the first and second wiper sets of the mecha-
nism 319 step by step in the vertical direction
until the control wiper 31T 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 condustor C387 extending to
the link distributor 3¢1. In the present instance,
the first and second wiper sets of the mechanism
310 are driven only one step in the vertical di-
rection; whereupon the vertical control wiper
311 engages the first contact in the associated
vertical control contact bank having ground po-
tential thereon. The application of ground pe-
tential to the test conductor C3871 causes the
link distributor 331 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
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mentioned :circuit for .energizing :the ‘rotary
magnet M367, .this :circuit extending from “the
grounded ‘rotary -conductor 'C304 by way.of ‘the
contacts 3%4, 338 and: 328 and'the rotary:magnet
M36T to battery. - When energized over ‘the
‘above-traced -circuit the rotary magneét "M367
-operates to driveithe first  and second wiper -sets
of ‘the mechanism-310 one step ‘in the rotary-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 'C386 causes the 'link -distributor 381 to
operate and remove!the:application of ground po-
-tentidl to ‘the rotary conductor €304; whereupon
the rotary magnet W281 wxestores to .interrupt,
‘at the :contacts 368, 'the ‘previously - mentioned
path for applying ground -poteritial to the inter-
rupter eonductor :C386. ‘Accordingly, the rotary
‘magnet M3§7T operates intermitteritly, thereby to
drive:the first.and second wiper sets-of the mech-
anism 310 step by step in-the rotary direction-un-
til .either the control wiper 316 -or the ‘control
wiper 313 of the respective first'and second wiper
séts 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'in¢luded in'the first section of -the main contact

"barik-of :the mechanism 818. Accordingly, when

‘the control wiper 38 of the first wiper set of ‘the
mechanism ‘310 engages ‘the contact of the con-
tact set in ‘the first -section of ‘the main cortact
bank of the mechanism 318 terminating the con-
trol conductor 'C288 of ‘the telephone-line -205, a
circuit :is completed ‘for -energizing ‘the upper
winding of ‘the switching relay ‘R338. 'This -cir-
‘cuit: extends from the grounded-marking -conduc-
tor 'C283 by way of the vertical coritrol wiper 817
of the ‘mechanism  3{0, ‘the upper winding of
R339, the:-contacts 324 and the control wiper 318
of the first ‘wiper set of -the 'mechanism 310 to
the -control conductor C288 of the telephone line
298, the contrel conductor C208-of the telephone
1ine205 -having battery poteritial 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
M367 .and to complete, at ‘the ‘contacts 337, a
holding -cireuit ‘for -energizing in series the ‘ro-
tary magnet M3§T and the lower winding of ‘the
switching ‘rélay 'R331. 'This holding circuit ex-
tends from ground by ‘way of the contacts 341,
the lower winding .¢f ‘R339, the contacts 337 -and
328 and ‘the rotary -magnet ‘M367 to battery.
When this *holding circuit is-completed the ro-
tary magnet ‘M3ET remains ‘in its restored posi-
tion due to‘thehigh series resistance of this hold-
ing circuit. Aceordingly, further operation of the
mechanism 218 is arrested. -Also the switching
relay R330 interrupts, at the contacts 334, a point
in -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. PFurther the switching relay R220
interrupts, at the contacts 339, a point 'in 4 cir-
cuit traced hereinafter for .energizing the release
magnet M3£8 and completes, at the contacts 338§,
a connection between the rotary:conductor C304
‘and the guard conductor ‘C303, this connection
-extending ‘from ‘the rotary conductor C304 by
‘way of the contacts 344, 336 and 342 to the guard
conductor . 'C383.  ‘When the rotary conductor
C384 is connected to the guard conductor C303,
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‘the winding of R228 to ‘hattery.

signal”lamp L.2§8.

7

‘operation .of ‘the .link :distributor 381 to -control

the finder switch 340 is'arrested, whereupon ‘the

‘link distributor 391 operates automsatically to se-

lect foriuse:another.idle one of the links.
Also it isnoted -that, when :the carriage of the

‘mechanism 310 ‘is driven .one .step :in the verti-
.cal.direction, the sets.of.switch springs $352 and
‘C356 are actuated. More :particularly, the ‘con-
‘tacts :357 :and 358 .¢f ‘the set of .switch 'springs
:5356 are ractuated respectively into engagement
‘and disengagement, thereby to prepare a-further

point in.the previously:mentioned circuit for en-
ergizing ‘the release magnet M3§9 and ‘to inter-
rupt a‘further point in the.previouslytraced path

“for applying - ground potential in'the finder switch
.309ito the all-link-busy conductor C329. Finally,
‘the 'contacts 354 and 353 of 'the :set:of -switch

springs '©852 are ac¢tuated respectively -into dis-
engagement -and :engagement, thereby to inter-

Tupt the connection:between.the control conduc-

tor C38€4 of the trunk 360 and the guard conduc-

‘tor 'C303 .and to :prepare a path traced herein-

after for applying ground potential to.the guard
conductor C383. Finally, upon ‘operating, ‘the

-switching relay R330 completes, at the contacts

331, 332 and "333, . connections ‘between the eon-

‘ductors-of the trurik :380 extending -between the
‘finder:switch:389 andthe:selector switch 480.and
‘the first wiper. set-of ‘the mechanism (9.  More

particularly, a éircuit is' compléted, at -the con-

“tacts :333, for energizing 'the winding-of ‘the cut-

off relay R220, thisccircuit extending from the
grounded, -control-eonductor C364 of the ‘trunk

‘380 by way of the cortacts 373’,/352,'333 and 324,

the wiper:316, the contrél conductor C288-of the

‘telephone line ‘205, the-contacts 242 and 238 and
‘the winding of R220'to battery. When the wind-

ing of the cutoff relay R228:is thus energized this
relay operates ‘to interrupt, at the contacts 225,
the previously meritioned :path for applying ‘bat-
tery potential by -way of the resistor 2{6 to the
controlconductor-C238-of the télephone line 203

-and ‘to complete, at the rcontacts 224, a holding
eircuit ‘for energizing the winding of the cutofl

rélay ‘R220, this ‘holding circuit -extending from
the grounded control:conductor:C288 of the tele-
phone line ‘285 by ‘way-of ‘the contacts 224 and
Also -the ‘cutofl
relay R220 interrupts, at-the contacts 228, a point

‘in an obvious-¢ircuit ‘for illuminating the :signal

lamp 1.2 (8:and completes, at the contacts 223, an
obvious circuit ‘for:-energizing ‘the winding of ‘the
lockout relay R2%39, thereby ‘to cause the latter
relay to operate. ‘Finally, ‘the'cutoil relay R228

‘interrupts,-at the contacts 221 and 222, the pre-

viously ‘traced circuit for energizing the winding
of theline relay R210, thereby to clear the tele-

phone line 205 of impedance elements and to

cause the latter relay to restore.
Upon ocperating, :the lockout .relay R222 pre-

pares, .at the contachs 232,-a point -in-a holding
‘circuit. traced .hereinafter for energizing the

winding -thereof, .completss, -at the contacts 238,

-an cbvious :alternative path for applying ground
-potential to the -control -conductor :C289 of the

telephone line 285, thereby -to mark-the telephone

Jline 285 as:busy to-the B opsrator positions inthe
1local exchange 28 having aceess 'thereto, and pre-
-pares, at the contacts 255, a further peint in the

previously mentioned-circuit for ‘illuminating the
“‘Upon restoring, the line relay
R219 interrupts, -at -the ecntacts 21, the vrevi-
ously “traced -paths ‘for -applying direct .ground

5 potential ‘to -the marking -conducteor ‘C283 -and
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resistance ground potential to the start conductor
C208 extending to the link distributor 301.
Further it is noted that the link distributor
281 operates in order to select another idle link
for use only in the event ground potential ap-
pears upon the all-link-busy conductor C389 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
368 of the link illustrated at this time, due to the
operated condition of the set of switch springs
5356, as previously noted. Also, at this time,
ground potential is applied to the guard conduetor
€383 in the finder switch 380, thereby to prevent

the link distributor 381 from preselecting the link .

illustrated due to the busy condition of this link,
The path for applying ground potential in the
finder switch 380 to the guard conductor C362
extends from ground by way of the contacts 352
of the set of switch springs 8352 and the con-
tacts 343 to the guard conductor C332, the start
relay R340 being restored at this time. Further
it is noted that the start relay R340 is of the
slow-to-release type and restores shortly after
the link distributor 3¢ is released. Upon restor-
ing, the start relay R340 interrupts, at the con-
tacts 341, the previously traced path for applying
ground potential to the control conductor C364 cf
the trunk 360, ground potential being applied to
the control conductor C364 of the trunk 350 in
the selector switch 400 at this time. Further the
start relay R340 interrupts, at the contacts 344
and 345, additional points in the previcusly traced
circuits for respectively energizing the rotary

‘magnet M367 and the vertical magnet MS3855.

However, the previously traced holding circuit for
energizing the rotary magnet M367 and the lower
winding of the switching relay R339 in series is
retained completed, due to the presence of ground
potential upon the control conductor C3584 of the
trunk 369 in the selector switch 400 at this time.

When the trunk 380 is connected to the tele-
prhone line 265 due to the operation of the
switching relay R330 in the finder switch 309, a
loop circuit is completed for energizing in series
the upper and lower windings of the line relay
R450 in the selector switch 489. This circuit ex-
tends from ground by way of the lower winding
of R459, the contacts 466, 433 and 428, C352, the
contacts 376 and 332, and the wiper 3i{5 to the
line conductor C208T of the telephone line 285,
and from battery by way of the upper winding of
RA450, the contacts 463, 431 and 426, C36!, the
contacts 373 and 331 and the wiper 3i4 to the
line conductor C206 of the telephone line 285, the
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line conductors C296 and C207 of the telephone

line 285 being connected together by way of the
bridge path at the subscriber substation TI.
When the upper and lower windings of the line

. relay RA58 are thus energized this relay operates

to complete, at the contacts 453 and 451, an obvi-
ous circuit for energizing the winding of the hold
relay RA480, thereby to cause the latter relay to
operate. Upon operating, the hold relay R48%
completes, at the contacts 483, the previously
mentioned path for applying ground potential to
the control conductor C364 of the trunk 359, as
previously noted. Also the hold relay R480 com-
pletes, at the contacts 481, an chvious 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 432, a
point in a circuit traced hereinafter for energiz-
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ing the lower winding of the switching relay R430
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 M414.

When ground potential is applied to the con-
trol conductor C364 of the trunk 860 an cbvious
circuit is completed for energizing the upper
winding of the transfer relay R485, 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 M414 and completes, at .the con-
tacts 486, an obvious path for applying ground
potential to the control conductor C353 of the
trunk 3%0. This application of ground potential
to the control conductor C383 of the trunk 360
brepares 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
M383 of the sequence switch 380. The circuit for
energizing the rotary magnet M393 of the se-
quence switch 389 extends from the grounded
control conductor C363 of the trunk 369 by way
of the contacts 351 and 379, the conductor C321
in the cable 320, the contacts 394 and the rotary
magnet M333 fo battery. When thus energized
the rotary magnet M393 operates to condition the
wipers noted of the sequence switch 389 to be
driven one step in the clockwise direction and to
interrupt, at the confacts 2394, the previously
traced circuit for energizing the rotary magnet
M332; whereupon the rotary magnet M393 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
M383. Accordingly, the rotary magnet M393
operates intermittently, thereby to drive the
wipers noted of the sequence switch 380 step by
step in the clockwise direction until the stop relay
R359 is operated in a manner more fully de-
scribed hereinafter to interrupt, at the contacts
351, the previously traced circuit for energizing
the rotary magnet M393.

At this point it is noted that, immediately
the link distributor 381 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 480, previously described,
are initiated, and that the operation of the se-
lector switch 480 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 g storage
pesition in the call storage unit 689 is initiated
prior to the seizure of the telephone line 205
extending to the calling subscriber substation
T by the finder switch 309.

Prior to continuing with the operation of the
sequence switch 280, 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 pesitions to be seized by the se-
quence switch 380. Assuming that the first A op-
erator position 580 has been preselected by the
main A operator position distributor 639 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 R6T9 and
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‘the right-hand winding of the position rélay
RB30, ‘the position relay R630 corresponding to
the first A operator position 580. This holding
circuit extends from ground by way of ‘the .con-
tacts 681, C5€1, the contacts 594 of the A oper-
ator pesition distributor key K588, C683, the
winding of R673, the contacts 646 and 634 and
the right-hand winding of R630 to battery. The
operated position relay RE30 retains interrupted,
at the contacts 638, a holding circuit traced here-
inafter for energizing the winding of the hold
‘relay R810 in series with the right-hand winding
of the position relay R859. Also ‘the position re-
lay R630 prepares, at the contacts 633, an eper-
ating circuit traced hereinafter for energizing
the left-hand winding of the position relay R649,
completes, at the contacts €82, a path for ap-
plying battery potential by way of the resistor
612, C682, the winding of the answer relay R545

and the contacts 559 to the control conductor .

C825 of the trunk 520 extending to the first A
operator position 580 and completes, at the con-
tacts €31, a path for applying ground potential
to the control conductor C689; 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 631, C685 and. the
contacts 582 of the A operator position distributor
key K590 to the control conductor C889. Tur-
ther it is noted that: no potential whatever ap-
pears upon the marking conductor C530. to
C835, inclusive; while battery potential appears
upon the marking conductor C535. The path for
applying battery potential to the marking con-
ductor €336 extends from battery by way of the
winding of the first marking relay {M and the
contacts 621 to the marking conductor C535.
Continuing now with the operation of the se-

guence switch 380, the rotary magneét 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
391 engages the seventh contact in the associated
contact bank 392 terminating the marking con-
ductor C9528; whereupon a. circuit:is: completed
for energizing. in series the winding of the stop:
relay- R350 and the winding of the marking re-
lay- IM. This circuit extends. from the grounded
control conductor- C363 of the trunk 360 by way
of the winding of R259; the contacts 371, the con-
trol conductor C325 in the cable 320, the wiper
39t and engaged seventh contact. in: the. associ-
ated contact bank 392 of the sequence switch
388, the marking conductor C5238, the contacts
62{ and the winding of IM to battery. When
the winding of the-stop relay: R358:is. thus ener-
gized; this relay operates.to interrupt, at the con-
tacts 35f, the previously traced circuit for ener-
gizing the rotary magnet M393, thereby posi-
tively to arrest further operation of the sequence
switch 389:

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 IM2; a circuit for.en-

ergizing the-winding of the release relay R628,.

this circuit extending from the grounded. control
conductor. C688, by way of the contacts iM2 and
the winding of R§29 to battery. When thus en-
ergized the.release relay R§29.operates. to com-
plete, at the contacts §22, an. obvious holding
circuit., for. energizing: the winding: thereof by
way of the. grounded. control- conductor C833:
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‘Also the release relay R620 completes, at the ¢6h-
tacts 623, an obvious circuit for energizing the
winding of the control relay R810, 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 relsy R620 ‘inter-
rupts, at the contacts 621, the previously ‘traced
circuit for energizing in series the winding of
the stop relay B350 and the winding'of the mark-
ing relay IM. Upon operating, the control relay
RE818 completes, at the contacts 611, an obvious
path for applying battery potential by way of
the winding of the marking rtelay M to the
marking conductor ¢536. ) ]
Accordingly, the marking relay IM and the
stop relay R350 restore when the previbusly
traced circuit for energizing in sefies the wind-
ings thereof is interrupted incident to the oper-
ation of the release relay R620. Upon restoring,
the stop relay R330 completes, at the contacts
381, the previously traced circuit for energifing
the rotary magnet M293 of the sequerics switch
320, thereby to cause the rotary magnat M3as3
again to operate intermitténtly. In the present
instance, the rotary magnet 1393 operates and
restores only once; whereupon the wiper 581
thereof engages the eighth contact in the associ-
ated. contact bank 332 of the sequence switch
380 terminating the control conduttor G525 of
the trunk 838, thereby to comipléte a series circuit
for energizing the windihg of the answer relay
R545 and the winding of the stop relay R358
This circuit extends from the grounded control
conductor C363 of the trunk 368 by way of the
winding of R250, the contacts 317, the contiol
conductor C325 in the cable 320, the wiper 38!
and engaged eighth contact in the associated
contact bank 382 of the sequerice switch 389, the
control conductor C525 of the trunk 520, the con-
tacts 589, the winding of RE¢E, C582, the con-
tacts 632 and the resistor 612 to battery. When
this series circuit is conipletéd the windings of
the stop relay R338 and the answer relay R545
are energized, thereby to cause these relays to
Upon  operating, the stop relay R358
again interrupts, at the contacts 351, the previ-
ously traced circuit for energizing the rotary
magnet M323 of the sequence switch 250, thereby
again to arrest operation of the sequence switch

¢ 380. Upon operating, the answer telay R545 in-

terrupts, at the contacts 548, the previously traced
holding circuit for energizing the winding of the
release relay R820, thereby to cause the latter
relay to restore and interrupt, at the contacts

; 623, the previously méentioned circuit for ener-

gizing the winding of the control relay RS0,
thereby to cause the latter relay to restore. Also
the answer relay R545 completes, at the contacts
84T, an obvious circuit for energizing the wind-
Ing of the disconnect relay RE59; thereby to cause
the latter relay to operate.

Upon ' operating, the disconnect relay  R559
completes, at the contacts 552’, a holding circuit
for energizing the winding thereof, this circuit
extending from ground by way of the contacts
531 of the trunk disconnect key K583, the con-
tacts 682" and the winding of R55% to battery.
Also the disconnect relay RE50 interrupts, at the
contacts 558, the previously traced circuit for en-

U ergizing in series the winding of the stop relay

R259 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 R370,
this circuit extending fromiground by way of the
contacts. 557, the control conductor C528 of the
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trunk 520, the wiper 381 and engaged contact in
the associated contact bank 382 of the sequence
switch 383, the control conductor C326 in the
cable 320 and the winding of R370 to battery.
When thus energized the cut-in relay R370 op-
erates to interrupt, at the contacts 311, a further
point in the previously traced series circuit foren-
ergizing the winding of the stop relay R350 and
the winding of the answer relay R545, to prepare,
at the contacts 378, a circuit traced hereinafter for
energizing the winding of the identity relay R383
and to interrupt, at the contacts 379, a further
point in the previously traced circuit for ener-
gizing the rotary magnet M393 of the sequence
switch 380. The stop relay R359 and the answer
relay RB545 then restore. Accordingly, at this
time, the wipers noted of the sequence switch
380 engage the contacts in the associated contact
banks thereof terminating the conductors of the
trunk 520 extending to the first A operator posi-
tion 500.

Further, the disconnect relay R559 interrupts,
at the contacts 553, an obvious connection be-
tween the line conductors C521 and C523 of the
trunk 520, interrupts, at the contacts §58, an
obvious connection between the line conductors
C522 and C524 of the trunk 528, completes, at
the contacts 551 and 552, a connection between
the conductors C521 and C%23 of the trunk 528

“and the retarder coil 530 and the telephone appa-
ratus 51T at the first A operator position 508, and
completes, at the contacts §54 and 5§58, a connec-
tion between the line conductors C522 and C524
of the trunk 528 and the retarder coil 538 and
the telephone apparatus 517 at the first A op-
erator position 580. Accordingly, at this time,
one terminal of the retarder coil 520 is connected
by way of the contacts 531 and 55! and by way
of the contacts 542, 537 and 554 to the line con-
ductors C521 and C522, respectively, of the trunk
520; and the other terminal of the retarder coil
530 is connected by way of the contacts 533 and
552 and by way of the contacts 544, 538 and 555
to the line conductors €523 and C524, respectively,
of the trunk 520. Also the telephone apparatus
517 at the first A operator position 500 is con-
nected by way of the contacts 511 and 5{3 across
the terminals of the retarder coil 538.

Upon operating, the cut-in relay R378 com-
pletes, at the contacts 372 and 375, an alternative
loop circuit extending between the retarder coil
530 at the first A operator position 560 and the
line relay R458 in the selector switch 409, this
circuit extending from ground by way of the
lower winding of R450, the contacts 4686, 433 and
428, C362, the contacts 375, the line conductor
C324 in the cable 329 and the wiper 385 and en-
gaged contact in the associated contact bank
386 of the sequence switch 380 to the line conduc-
tor C524 of the trunk 520, and from battery by
way of the upper winding of RABS0, the contacts
463, 431 and 428, C361, the contacts 372, the line
conductor C322 in the cable 320 and the wiper
389 and engaged contact in the associated con-
tact bank 380 of the sequence switch 389 to the
line conductor C522 of the trunk 529, the line
conductors C522 and C524 of the trunk 528 being
connected together by way of the previously
traced path including the retarder coil 536, Also
the cut-in relay R5T8 completes, at the contacts
371 and 314, a connection between the subscriber
substation Tl and the line conductors C52{ and
C523 of the trunk 520, More particularly, the
line conductor C206 of the telephone line 285 is
connected by way of the wiper 314, the contacts
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331 and 371, the line conductor C32t in the cable
328, and the wiper 3827 and engaged contact in
the associated contact bank 388 of the sequence
switch 388 to the line conductor C52{ of the
trunk 520; while the line conductor C287 of the
telephone line 285 is connected by way of the
wiper 315, the contacts $32 and 374, the line con-
ductor C323 in the cable 320 and the wiper 383
and engaged contact in the asscciated contact
bank 334 of the sequence switch 880 to the line
conductor C523 of the trunk 528. Finally, it is
noted that a bridge at the subkscriber substation
T{ is connected across the line conductors C206
and C207 of the telephone line 285; while the line
conductors C521 and C8523 of the trunk 528 are
connected to the retarder coil 539. Accordingly,
at this time, a direct loop circuit is completed
between the retarder coil 530 at the first A oper-
ator position 530 and the line relay R480 in the
selector switch 4088; while an alternative loop
circuit is completed between the subscriber sub-
station T! and the line relay R450 in the selector
switch 4080 which includes the trunk circuit at
the first A operator position 589. Also when the
telephone apparatus 5{T at the first A operator
position 500 is bridged across the retarder coil
538 a connection is completed between the calling
subscriber substation T{ and the telephone appa-
ratus 511.

Further the cut-in relay R370 interrupts, at
the contacts 373 and 3786, the previously traced
direct loop circuit between the subscriber sub-
station T1 and the line relay R450 in the selec-
tor switch 488, interrupts, at the contacts 370,
a point in a holding circuit traced hereinafter
for energizing the winding of the call back relay
R449 in the selector switch 480, and interrupts,
at the contacts 371’, a point in a circuit traced
hereinafter for energizing the winding of the coin
and register relay R438 in the selector switch
409. Finally the cut-in relay R370 completes, at
the contacts 372, an obvious alternative hold-
ing circuit for energizing in series the lower
winding of the switching relay R320 and the ro-
tary magnet M367, and interrupts, at the con-
tacts 373’, the previously traced criginal holding
circuit for energizing in series the lower winding
of the switching relay R338 and the rotary mag-
net M3§7. Accordingly, the operated cut-in re-
lay R370 retains the switching relay R230 in its
operated position independent of the selector
switch 480, thereby to retain the finder switch
300 in its operated position independent of the
selector switch 400.

Also, upon operating, the disconnect relay
R550 completes, at the contacts 5517, a circuit for
energizing the winding of the tone relay R510,
this circuit extending from ground by way of the
contacts 851’ and 528 and the winding of R510
to battery. When the winding of the tone relay
R510 is thus energized this relay operates shortly
thereafter, this relay being of the slow-to-oper-
ate type, to complete, at the contacts 515, an
obvious circuit for energizing the winding of the
tone relay R520. When thus energized the tone
relay R520 operates shortly thereafter, this re-
lay being of the slow-to-operate type, to com-
plete, at the contacts 523, an obvious cireuit for
energizing the winding of the tone relay R525.
When thus energized the tone relay R525 oper-
ates shorfly thereafter, this relay being of the
slow-to-operate type, to complete, at the con-
tacts 627, an obvicus holding circuit for ener-
gizing the winding thereof and to interrupt, at
the contacts 528, the previously traced circuit for
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energizing the winding of the tone relay R5I0
-The- tone relay-R510-then restores to interrupt,
at. the contacts 5l5 the Previously mentioned
circuit for: energizing the winding of the tone
relay R520, thereby to cause: the latter: re]ay to
restore. -

Upon operatmg, the tone relay R5! 0 mter—
rupts at the contacts 511 and 513, the previously
traced connection between: the telephone appa-
ratus 517 -and the retarder coil 530 and com-
pletes, at the,_contacts, 512 and 5!4;. a circuit for
conducting tone current over: the telephone ap-
paratus 517. - The last-mentioned circuit extends
from the ungrounded -terminal of- a -grounded
source of tone current, not.shown, by way of the
tone conductor C581, the contacts: 522 and- 512,
the telephone apparatus 5i7T,. the contacts 514
and the condenser, 518 to ground. - Upon oper=
ating, the tone relay R520 interrupts, at the
contacts 522, the previously traced .circuit for

paratus 5171 and prepares,-at the contacts 521,
an. alternative circuit for conducting tone cur-
rent over the telephone apparatus 5¢7. Upon
operating, the tone relay R525.completes, at the

contacts 526, the previously mentioned alterna- =%

tive circuit for conducting tone current over the
telephone apparatus 517, this alternative circuit
extending -from tone: potential appearing upocn
the tone conductor C581 by way of the contacts
526, 521 and 512, the telephone apparatus 57,
the contacts 514 and the condenser 518 to ground.
Upon restoring, the tone relay R5{9 interrupts,
at the contacts 512 and 514, the previously traced
alternative. circuit for conducting tone current
over. the .telephone -apparatus 517 and recom-
pletes, at the contacts 511 and 518, the previously
traced connection-between the telephone appa-
ratus 51T and -the- retarder-coil 5388, Finally,
upon restoring, the tone-relay-R520 interrupts,
at the contacts 521, a further- point in the pre-
viously traced alternatlve -circuit for conduct-
ing tone current ever the telephone apparatus
54T and prepares at- the contacts 522, the pre-
v1ously traced or1g1na1 circuit - for conducting
tone current over-the telephone appsratus 5{7.
The operatlon of the tone relays R5!8, RE20 and
R525 and- the subsequent restoration of the tone
relays RG10- and RB620 is effective to cause ‘the
receiver of the telephone-instrument included in
the telephone apparatus 817 . to be operated
alternately, whereupon a distinet zip-zip tone
is produced thereby. The ‘production of "the
zip-zip tone by the receiver of the, televhone in-
strument included in the telephone  gpparatis
51‘5 at the first A operator position 580, indicates
to the operator thereat that an incoming call has
been extended to her, position by one of the se-
quence switches. .

Further, upon opelatmg, the dlsco nect relay

RE50 prepares. at.the contacts. 552’, a point.-in
chain eircuit, traced. hereinafter. for energizing
the winding of the busy relay R559, which chain

circuit- is. completed.in. the event all of the A

operator positions.are :busy at--this- time, in a
manner - more - fully- explained:- heteinafter.
Finally, the disconnect relay R558 completes; at
the contacts £58, the -previcusly -entioned- cir-
cuit for energizing the left-hand winding of the
position relay R348 corresponding to :the second
A operator position, this eircuit extending from
greund by -way of the contacts £33, C88(, the
contacts 633 and the left-hand winding of R548

to.battery.,, When thus energized, the. position.
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“'relay R640 operates to complete, at the contacts
‘644, a holding circuit for. energizing in: series the
swinding -of -the hold relay R§18 and the right-

hand winding of the:position: relay R840, this

‘circuit “extending -from ground by way .of the

contacts. 561, C501, the contacts 594.0f the A

operator position dlstrlbutor key K590, C683, the

winding of R670, the: contacts 656 and 644 and
the right-hand winding  of: R648 to battery.
Also the position- relay R640 interrupts, at the

contacts 645, the previously:traced holding cir-

cuit. for energizing in series the winding of the
hold relay R670 and: the-right-hand winding of
the. position. relay - R638, thereby to cause ‘the
latter - relay to. restore. Putther the position
relay R840 prepares, at the contacts 643, an- cb-
vious -circuit for- energizing the left-hand wind-
ing:.of the position:relay R859 corresponding to
the last A operator position, completes, at the
contacts 642, an obvious path for applying bat-
tery potential to the control conductor C8TI ex-
tending. to the second A operator position and
corresponding-tc the control conductor C682 ex-
tending to the first' A- operator position 580 and
completes, at-the contacts 641, an' obvious path
for: applying ground :petential at the second A
operator position to the control conductor C€80,
1n a'manner similar to:that previously explamed

- Accordingly, the operation of the position re-
lay RE40. in: the -main: A operator position dis-

operator position :to-receive the next incoming
call :in'-the .event the second A operator posi-
tion is idle at-.this time. Gn the other hand,
in the event the. second A operator -position is
busy at thisitime, the previously mentioned ¢ir-
cuit for energizing the left-hand winding of the
position relay R850 is completed at the contacts
6§48 incident to’'the operation of: the position re-
lay RE40, the diseonnect relay at the second A
operator- position ‘being operated at this time.
Further it is‘noted that, upon restoring, the po-
sition relay-R638 interrupts, at the contacts 634,
a further point in the previously traced holding
circuit  for energizing in series-the winding -of

of : the -position:‘relay R&3). - “Also the position
relay R#20 interrupts, at’ the contacts 622, ‘the
previcusly ‘traced circuit for energizing the left-
hand winding of ‘the position relay R§43; inter-

Ui pupts, at the contacts §32, a further point in' the

previously traced circuit’for energizing the wind-
ing of:the -answer relay RE45 and interrupts, at
the: contacts 631, the-previdusly traced original
circuit for applymg ground: potential at the first

C680.:

VAt this pomt 1t is noted that the main A oper-
ator position: distributor 636 is operated, thereby
to cause:one of the position relays to operate and
condition a corresponding one of the A‘operator
positions-to receive the next incoming call, such,
for. example, as-the seecond ‘A"-operator position,
only -in::the :event -one- of the A ‘operator posi=
tions. is-idle- at this time: :*More particularly, in

- the event all of the A operator positichs are busy

when -the.disconnect relay R558-is -operated, the
previously mentioned: ¢hain circuit’ for ener-
gizing:- the winding~ of the busy relay RE6Y is
completed at the contacts 553" incident to 'the
operation of the: disconnect-relay ‘RB83. -This
circuit eéxtends from ground by way of the chain
conductor C849, the contacts of the disconnect
relays..at:: the other A - operator positions, the
contacts 553’ of the dlsconnect relay RSeQ at”
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the first A operator position 580 and the winding
of REBD to battery. When thus energized the
busy relay RE868 operates to interrupt, at the con-
tacts 561, the previously traced holding circuit
for energizing the winding of the hold relay
R§78 in series with the right-hand winding of
one of the position relays R&33, RE49, R85, etc.,
thereby to cause the hold relay R8570 to restore
and all of the position relays R§38, R542, R559,
etc., to remain in their restored positions. Also,
upon operating, the busy relay RS589 interrupts,
at the contacts 582, a point in an aliernative
circuit for energizing the left-hand winding of
the position relay RE38. Upon restoring, the
hold relay RE&1§ prepares, at the contacts 671,
a point in the previously mentioned alternative
circuit for emergizing the left-hand winding of
the position relay R633. Accordingly, the op-
eration of the busy relay R568 is effective to
prevent further operation of the main A op-
erator position distributor 630 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 R5680, whereupon the latter relay restores.
Upon restoring, the busy relay RbB60 prepares,
at the contacts 581, the previously traced hold-
ing circuit for energizing the winding of the
hold relay R679 in series with one of the posi-
tion relays R639, R840, R559, etc., and com-
pletes, at the contacts 652, the previously men-
tioned alternative circuit for energizing the left-
hand winding of the position relay R%38, this
circuit extending from ground by way of the
contacts 562, C582, the contacts 595 of the A
operator position distributor key K599, C384, the
contacts 671 and the left-hand winding of R630
to battery. When this circuit is completed the
position relay R829 operates, thereby to initiate
further operation of the main A operator posi-
tion distributor 639; whereupon the main A op-
erator position distributor 639 operates in order
to cause the particular one of the position relays
R§30, R340, R658, 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 €95 is
the same as the main A operator position distrib-
utor 638, previously explained. In the event
the main A operator position distributor 638 be-
comes defective, the operator at the first A op-
erator position 500 may substitute the auxiliary
A operator position distributor €95 for the main
A operator position distributor 630 by operating
the A operator position distributor key K590.
When the A operator position distributor key
K599 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, C501 and C688
are respectively interrupted at the contacts 595,
594 and 592 of the A operator position distribu-
tor key KB5803; and obvious alternative connec-
tions are completed, at the contacts 5986, 523 and
591 of the A operator position distributor key
K598, between the common control conductors
C562, C501 and C880 and the control conductors
C683, C692 and C88l, 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 329 extending to the
first A operator position 8560 and both the ap-
paratus at the first A operator position 588 and
the main A operator position distributor 839 op-
erate in the manner previously explained, a con-
nection is established between the calling sub-
scriber substation TI and the telephone appara-
tus 57 at the first A operator position 589 and
the second A operator position is conditicned
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 5171 are operatively connected
to the subscriber substation Ti. Accordingly,
the operator at the first A operator position 589
may converse with the subscriber at the calling
subscriber substation T1 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 509 initiates the extension of the
call by operating the key sender K52@ in order
appropriately to control the selector switch 480
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 ccin 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 C24§ and
C241 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 R258. This circuit ex-
tends from ground by way of the contacts 287,
C284, the lower winding of R258, the contacts
262, C247, the bridge path hetween the line con-

- ductors C24T and C246 of the telephone line 245
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at the paystation T2, C2485, the contacts 261 and
the upper winding of R250 to battery. When
energized over the above-traced circuit the line
relay R250 operates to complete, at the contacts

- 283, a path for applying ground potential to the
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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 28. The
last-mentioned path extends from ground by way
of the contacts 287, C284 and the contacts 253
and 274 to the control conductor C248 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 R260 and the
resistor 267 to the control conductor C248 of the
telephone line 245, thereby to mark the telephone
line 245 as a calling line. Further the line relay
R250 completes, at the contacts 251, 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 R259 com-
bletes, the contacts 251, a path for applying
resistance ground potential to the start con-
ductor C338 extending to the link distributor
301, this path extending from ground by way of
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the contacts 251 and 271, 0284 the re51stor 281"

and the’ contacts 288 to the start conductor C208;
The-application of ground potent1a1 to the start
conductor €308 initiates operation ‘of the link
distributor 301 in the manner previously ex-
plained.- :

‘The-link dxstrlbutor 38! then operates to cause
the prevmusly selected link to be assigned to
the Use of the calling paystation T2 in the pre-
viously--described manner. Assuminhg that the
link“distributor 361 operates o assign - the link
illust¥ated to the use of the calling paystation
T2, thé finder switch 399 operatesin the manner

previously explained to- seize the'’telephone line.
245 extending to the calling paystation T2. Also 1

the“sélector ‘switch' 408 and the sequence switch

380 cpérate in the manners- previously deseribed. N
AsstUming that the main A operator pcs1t10n dlS~

tributor' 680 has préviously selected the ‘first’ A'

opetrator position 500 at this time, the- sequence ‘

switch “380 operates to 'seize the trink 520 ‘ex-
tending to the first A operator pos1t1on Hea 1n
the manner previously explained.

Wheén the first : A’ ‘operator position’ 5@0 1sy'
seized by the sequence switch 889 the cut-in re-i

lay R378 operdtes in order to ‘complete, at the
contacts 372 and 875, the prevmusly traced’ loop
circuit between the line relay R450 in the selector
switch 486 and the retarder coil 539 at the first
A.operator position 588, and to complete, at the
contacts 3¥1 and 374, a loop circuit between the
calling paystation T2 and the retarder coil 539
at the first A operator position '5a8.

way of the wiper 214, the contacts 331 and 31!
the ‘line conductor C321 ih ‘the cable 329, the

wiper 887 and engaged contact in the assocmted '

contact bank 383 of the sequence switch 280,

the line conductor C521 of the ‘trunk 520, the'

contacts 851 and- 531, the rétarder coil 530, the
contacts 833 and 652, the line conductor €523 of
the trunk 528, the wiper 383 and engaged con-
tact 'in - the" associated contact bank 384 of the
sequence switch 388, the line conductor €323 in
the ‘chble 328, the contacts 378 and 332 and the

wiper 815 to the line conductor' C2471 of’ the‘v
telephone line 245, the line conductors ‘C246 and
C247 of 'the telephone line 245 being connected

together by way of the bridge path at the callmg
paystation T2.

Also,” when the finder switch 800 seizes the
telephone line 245, direct’ ground potential is ap-
plied" by -way ‘of the wiper 316 to ‘the control
conductor C248 of the telephorie line 245, theret
by t6 complete a cireait for energizing the wind-
ing of the cutoff relay R268, this circuit extend-

ing from the grounded control conductor C248 of -

thé' telephone line 245 by way ‘of ‘the contacts
252 and 276 and the winding of R250 to batbery.
When thus energized the cutoff relay R260 op-~

erates to complete, at the contacts 264, an obvious

The last="
mentioned loop circuit extends from the ‘line -
conductor - C248 ‘of the telephone line 245 by

13,

the‘ ontacts Zul and 202 the prevmusly traced‘
c11cu1t for energizing in series the ‘upper " and
lower w1nd1ngs of the line relay. R25€i thereby to
cause the latter relay “to restore, and free the’
telephone line 245 of impedance elements Upon
toring, the line relay R250 1nterrupts at. the
conta.cts 25! ‘the prev1ously mentioned path for;
applymg d1rect ground potential to the mark~
ing conductor Ccz84 and the previously: traced
patu or ‘applying res1stance ground potential
to't epsbaxt conductor C308 in ordet to remove
the” markmg from the telephone line 245 and to
2 stﬂfurthe1 operation of the'link dlstnb[utor
“"Upon operating, the lockout relay R270
'c, at the contacts 212, 9 pomt in a hold-
:mg circult traced heremafter for _energizing the
winding thereof and complétes, at the contacts
2713, an obkus alternatwe path for .applying

gt cund potential to the control conductor C249 of

the' telephone line 245 thereby to mark the tele-~
'ohone line 245 as busy to’ the B operator posi-
tlons m the local exchange 20 ‘having access
thereto F1nally, the lockout relay R270 pre-

‘Upares, at'the contacts 275 a further point in the

previously mentioned cir cu1t for 111um1nat1ng the
signal Jamp 1288,
The operator at the first A operator position

.,500 then answers the call and is advised con-
3”cern1ng the exténsion of ‘the call by the sub-

30

50

scrlber at the calhng paystatmn T2, After learn-A
ing the destmatlon .of the call the operator at
the ﬁrst A operator pos1t1on 590 initiates the
exténsion of the call by operatmg the key sender

v':K520 in order approprlately to control the ge-

lector” $witch 400,
scribed hereinafter.

Initiation of a call when all of the links are-busy

As prev1ously explalned when ‘an ass1gned
link, such; for example, as the Tink illustrated,
is taken for use the finder switch thereof is
operated’ in order to seize the calling telephone
line and’ to cause ground potential therein to be
remioved’ from the "all-link-husy conductor C309.
Aceéordingly,” when all ‘of the 11nks associated
with' the link distributor’ 300 are busy, ground
potential is removed from the all-link- -busy con-
ductor C3@9, thereby to -interrupt. the obvious,
normally completed, 01rcu1t for energizing the
w1nd1ng of the busy relay ‘R285 in the marking
network 280, whereupon the latter relay restores.’
Upon restormg, the busy relay R85 1nterrupts :
at. the contacts 281, an 0bv1ous path for apply-

in a manner more fully de-

- ing ‘ground potentlal to the. control” conductor_

60

holding circuit for energizing the winding there- -

of by way of the ‘control conductor C248 of the
telephone line 245, to interrupt, at the contacts -

265, theé previously traced path for applying bat-
tery potential by way of the resistor 26T to'the

control conductor C248 of the telephone line 245, '

and to interrupt, at the contacts 266, a point in

a cireuit traced hereinafter for flluminating the’
Also the cutoff relay R260

signal~lamp L268.
completes, at the contacts 263, an obvious circuit
for-energizing the winding of the lockout Telay
R210, thereby to cause the latter relay to oper-
ate. Finally the cutoff relay R280 interrupts, at

70

C254 a.nd an obv1ous path for short-01rcu1t1ng

the- secondary w1nd1ng 292 ‘of the tone trans-.
former 29(! the primary Wlndlng 29§ of the tone

transformer 200 being connected ‘to. a sultable‘
tone curlent not shown Hence, ‘at, this. time, !
ground potent1a1 is removed from ‘the control .
conductor C284 and tone ‘potential appears theré-

on. Also _upon restorxng the busy. relay R285

1nterrupts at the contacts 288, 4 point in'‘the
prevmusly traced path, for applymg resistance

ground potentlal to the start conductor 03l8 i
extending to the 11nk d1str1butor 33]! .

In the’ event 3 call i§ 1mt1ated at any one of
the subscnber substatlons or paystatmns ‘at thls
t1me a 01rcu1t is' completed for prOJectmg busy
tone urrent to the subscnber substatwn or pay-
statlon over “the assoc1ated telephone line. For
exarnple ‘in’the’ event ‘a call is 1n1t1ated at the‘
subiscriber substatlon Tl at th1s time, a eircuit
is completed for projecting busy tone current over
the telephone line 205 to the subscriber substa~
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tion T1, this circuit extending from ground by
way of the secondary winding 292 of the tone
transformer 280, C2%4, the lower winding of
R210, the contacts 222, C281, the bridge path at
the subscriber substation T1! befween the line
conductors C287 and C286 of the telephone line
205, C20§, the contacts 221 and the upper winding
of R2i0 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 389 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 swiich
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 314,
315 and 346, whereupon the switching relay R333
operates to switch the seized line through to the
selector switch 480, 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
3il, 312 and 3(3, whereupon the switching relay
R320 operates to switch the seized line through
to the selector switch 400.

Extension of a call from an A operator poesition

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 588 operates the key sender
K520, thereby to cause the send relay R548 to
operate. Upon operating, the send relay R540
completes, at the contacts 841 and 543, an alter-
native loop circuit substantially identical to that
previously traced between the line relay R450 in
the selector switch 490 and the key sender K520,
and interrupts, at the contacts 542 and 544, the
previously traced loop circuit between the re-
tarder coil 539 and the line relay R480 in the
selector switch 480. The key sender K520 then
operates to interrupt intermittently the previ-
ously mentioned alternative loop circuit extend-
ing to the line relay R459 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
451, 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 R485 and the vertical
magnet M4&44. This circuit extends from ground
by way of the contacts 498, 452 and 484, the set
of switeh springs S424, the contacts 488 and the
Jower winding of R485 to battery, and from the
contacts 4388 and the vertical magnet MAI4 to
pattery. Due to the fact that the hold relay
R480 and the transfer relay R485 are of the slow-
to-release type, these relays remain operated
during impulsing. Bach time the vertical mag-
net M4&i4 is energized it operates, thereby to
drive the wiper set of the mechanism 4i0 one step
in the vertical direction. When the wiper set of
the mechanism 418 is driven one step in the
vertical direction the sets of switch springs S419,
S420 and S421 are actuated. More particularly,
the sets of switch springs S419 and S421 are
actuated into engagement, thereby respectively to
prepare a circuit traced hereinafter for energiz-
ing the rotary magnet M4i6 and to prepare a
circuit traced hereinafter for energizing the re-
lease magnet M4i8; while the set of switch
springs S428 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 R340 re-
stores, thereby to recomplete, at the contacts
542 and 544, the previously traced loop circuit
extending between the retarder coil 530 and the
line relay R459 in the selector switch 480, and to
interrupt, at the contacts 541 and 543, the previ-
ously mentioned alternative loop circuit extend-
ing between the key sender K520 and the line
relay RA58 in the selector switch 488. 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 RA4350 being operated at this time. Upon
restoring, the transfer relay R&85 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 MA4(4 and prepares, at the con-
tacts 489, a further point in the previously men-
tioned .circuit for energizing the release magnet
M4a18. Also the transfer relay R485 interrupts,
at the contacts 486, the previously mentioned
path for applying ground potential to the con-
trol conductor C383 of the trunk 368, thereby to
insure no further operation of the sequence
switch 388 at this time. Finally, the transfer
relay R485 completes, at the contacts 487, the
previously mentioned circuit for energizing the
rotary magnet Mé16, this circuit extending from
ground by way of the contacts 453, 451, 411,
487 and 489, the rotary magnet M4(6 and the set
of switch springs S419 to battery. When thus
energizing the rotary magnet M415, thereby to
drive the wiper set of the mechanism 418 one
step in the rotary direction and to interrupt, at
the contacts 417, the previously traced circuit for
energizing the rotary magnet M4i§, thereby to
cause the rotary magnet M4i$6 to restore. Upon
restoring the rotary magnet M416 recompletes,
at the contacts 447, the previously traced circuit
for energizing the rotary magnet M4&16. Accord-
ingly, the rotary magnet M&16 operates intermit-
tently, thereby to drive the wiper set of the mech-
anism 419 step by step in the rotary direction
until the wiper 43 of the wiper set engages a
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contact terminating the control coniductor of a
trunk having- battery potential thereon and ex-
tending to the first B operator position 424, 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
R480.

Assuming that the trunk 499 is the first: idle
trunk in the group of trunks extending to the
first B operator position 494, when the wiper &{3
engages the contact terminating the control con-
ductor C4838 of the trunk 490, a circuit: is com-
pleted for energizing in series the winding of the
line relay RAD1: and the lower winding of the
switching relay R498, this circuit extending from
ground by way cf the contacts 483, thie lower
winding of R49%, the contacts 482, the wiper 413,
the control conductor C493 of the trunk 489; the
contacts 484 and the winding of RAG: to battery.
When the lower winding of the switching relay
RA480 is thus energized this relay operates ex-
ceedingly fast to complete, at the contacts 494,
an: obvicus holding circuit for energizing the
intermediate winding thereof. Also the switching
relay R4%0 completes, at the contacts 493, an ob-
vious: low resistance circuit for energizing the
winding of the line relay R401, thereby to cause

the latter relay to operate. Upon operating, the j

line relay RA48! interrupts, at the contacts 402,
a point in:a circuit traced hereinafter for ener-
gizing the winding of the busy relay R463. Also,
upon operating, the switching relay R4980 inter-
rupts; at the contacts 485, the previously traced
circuit for energizing the rotary magnet MA&16,
thereby positively to-arrest further operation: of
the rotary magnet M414§ at this time. Further
the switching relay RA80 interrupts, at the con-
tacts 488, a further point in the previously men-
tioned circuit for energizing the release magnet
M418 and completes, at the contacts 494 and
492, a loop circuit between the battery supply
relay R478 and the apparatus at the first B oper-
ator position 494,
cuit extends from-ground by way of the lower
winding of R476, the contacts 464 and 492 and
the wiper 412 to the line conductor C492 of the
trunk 49¢ and from battery by way of the upper

winding of R470, the contacts 461 and 4981 and :

the wiper &1l to-the line conductor C491 of the
trunk- 488, the apparatus at the first B- operator
position 488 being connected across the line con-
ducters C481 and C492 of the trunk 480. When
this lcop circuit is' completed a signal is trans-
mitted to the first B operator position 494 and
the battery supply relay RATD operates to inter-
rupt, at the contacts 471, 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 RA45,
thereby to cause the latter relay to operate: Also,
the battery supply relay RAT0 prepares, at the
contacts 413, a point in an alternative path traced
hereinafter for applying ground potential to the
control conductor C283 of the trunk 8§90, 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 475, a point in an alternative
path traced hereinafter for applying ground po-
tential to the control conductor C38%4 of the
trunk 360.

The operator at the first B operator positicn

The last-mentioned loop cir- .
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494 -then: answers the.call: extending: thereto.by.
way of the trunk: 430; whereupon . the: telephone:
instrument: at: her: position is: operatively. con-
nected:to the loop:circuit.extending between: the
battery: supply: relay’ R479¢ and the first B: op-
erator position: §94.. Alsoithe: telephone instru-
ment.at the subseriberi substation. Tl and. the
teleplione instrument at the: first A operator po-
sition: 539! are. operatively: connected by way of
the: previously traced: loop. circuit.to: the:line re-
lay'RA58. Finally; it is-noted that:the loop cir-
cuit: including: the line relay R45%9 is.operatively
connected to the loop circuit including: the. bat-

- tery supply: relay. R476: by way of the:condensers
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£55'and 458, Accordingly,; a.thres-way communi-
cation: connection:is established at this: time; in-
cluding the teleptione instrument: at the sub-
scriber substation: T1, the telephone instrument
at the. first. A: operator position 58%:and the: tele-
phone: instrument: at- the: first. B operator posi-
tion: 4§4; 'The operator at the. first A operator
positicn: 888 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 29. The operator
at the first B -operator position 494 then.proceeds
to. extend the call to:the called subscriber sub-
station in the local: exchange 28; in' the usual
manner, g

In order to extend: the: call: from. the first B
operator position. 484 to- a. subscriber substation
or paystation in the local exchange 28; such; for
example; as the paystation T2, the operator at
the first B: operator position 454 inserts the eall-
ing plug of the cord circuit in use into the jack
J282 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,
net shown, terminating the trunk 498. When
the calling plug of the cord circuit in use is
inserted into the: jack J282; ground potential is
connected By way of' the sleeves of the' calling
plug and the jack J202 to. the control conductor
C249 of the telephone line 243. 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 cutfoff
relay R280; this circuit exftending from the
grounded control conductor C249 of the tele-
phone line 245 by way of the contacts 274 and
254 and the winding of R288 to battery. When
thus energized, the cutoff relay R280 operates
to complete, at the contacts 263, the previously
mentioned circuit for energizing the winding of
the lockout relay R2T9, thereby to cause the
latter relay to operate. Upon operating, the
Jockout relay R210 completes, at the contacts
213, 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 R2710 interrupts, at the
contacts 274, the previously traced circuit for
energizing the winding of the cutoff relay R269,
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 €246 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 R259. When
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thus energized, the line relay R250 operates to
complete, at the contacts 251, an additional hold.-
ing circuit for energizing the winding of the
lockout relay R270, this circuit extending from
ground by way of the contacts 251 and 272 and
the winding of R270 to battery. Also, it is noted
that, when the operated lockout relay R210 is
operated and the cutoff relay R260 is restored,
the previously mentioned circuit for illuminat-
ing the signal lamp 1.268 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 29, 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 480 completes an ob-
vious circuit for energizing the winding of the
busy relay R463, thereby to cause the latter re-
lay to operate. Upon operating, the busy relay
RA483 interrupts, at the contacts 404, the pre-
viously traced path for applying battery poten-
tial by way of the winding of the line relay R40H
to the control conductor C493 of the.trunk 490
and completes, at the contacts 485, an obvious
path for applying ground potential to the con-
trol conductor C4938 of the trunk 499, the appli-
cation of ground potential to the control con-
ductor C493 of the trunk 490 being effective to
mark the trunk 486 as busy to the selector
switches having access thereto.

In view of the foregoing explanation of the
mode of operation of the selector switch 480 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 409 is
operative in a similar manner to extend a call
from the first A operator position 508 to the B
operator position 498 in the distant exchange 38.
In order to accomplish this end, the operator at
the first A operator position 588 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 #990 seizes the trunk
470 extending to the B operator position 498 in
the distant exchange 30, the trunk line circuit
412 individually associated with the trunk line
410 is operated in a manner similar to that of
the trunk line circuit 485 individually associated
with the trunk line 490 extending to the first B
operator position 484 in the local exchange 28,
in the manner previously explained. When the
trunk line 478 is seized by the selector switch
400 a loop circuit is completed between the bat-
tery supply relay R419 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 428 then answers the call
and is advised by the operator at the first A op-
erator position 588 concerning the extension of
the call to a subscriber substation in the dis-
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tant exchange 38; whereupon the operator at the
B operator position 498 extends the call to the
called subscriber substation in the distant ex-
change 28, in the usual manner.

Also it is noted that a call may be extended
from the first A operator position 28 over one
of the tcll lines in the group of toll lines, in-
cluding the toll line 492, to a remote exchange
by operating the key sender K528 in order to
cause the selector switch 400 to operate and seize
an idle one of the toll lines extending to the re-
mote exchange. More particularly, the oper-
ator at the first A operator position 588 cperates
the key sender K528 in accordance with a pre-
determined digit, thereby to cause the vertical
magnet MA414 of the mechanism 4{9 in the se-
lector switch 488 to drive the wiper set of the
mechanism &19 a correspending 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 R490 is completed for energizing the
winding of the hold relay R486; 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 R485 and the vertical magnet M4i4 is in-
terrupted, thereky to cause the transfer relay
R485 to restore shortly thereafier; 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 R463, thereby to cause the latter relay to
operate. Upon operating, the switch through re-
lay R468 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 R4&70, 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 4i0 and
interrupts, at the contacts £63 and 486, the pre-
viously traced leop circuit for energizing in series
the upper and lower windings of the line relay
R&50, thereby to cause the latter relay to restore.
Upon restoring, the line relay R459 interrupts, at
the contacts 453 and 451, the previously traced
original circuit for energizing the winding of the
hold relay R488. Iowever, the hold relay R£80
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 MA&16, this circuit ex-
tending from ground by way of the set of switch
springs S423, the contacts 497, 447, 481 and 495,
the rotary magnet M4&16 and the set of switch
springs S419 to battery. When thus energized
the rotary magnet MA4{6 operates intermittently,
as previously explained, thereby to drive the wip-
er set of the mechanism 4i{0 step by step in the
rotary direction until the control wiper 413 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 4i3 engages a
contact terminating the control conductor of a
toll line having battery potential thereon, such,
for example, as the toll line 489 extending to
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~the remote exchange, a circuit is. completed for
energizing. the Jower winding of the -switching
relay. R4980, this circuit. extending  from ground
by way .of the contacts. 483, the lower winding
of R48), the contacts 482 and the control wiper
413 to battery potential appesring upon the con-
trol conductor of the toll:line 455, ‘When the
lower winding of the switching relay R499 is thus
energized, this relay operates to complete,-at the
contacts 484, the previously:traced holding cir-
cuit for energizing the intermediate winding
. thereof.- Also the switching -relay R489 com-
pletes, “at the contacts 493, an obvious path for
applying direct. ground potential to the control
wiper 413, thereby to cause the toll line circuit
= 497 individually associated with the toll line 423
to operate and connect ground potential to-the
control conductor .of: the toll line 439, thereby to
complete an :alternative holding circuit for-enar-

gizing the intermediate winding of :the switch- 2

ing relay R&E3, this circuit extending from the
grounded control.conductor of .the toll line:49%
by way of the control wiper 413, the contacts
7493 ‘and 494 and the intermediate winding of
~ RASD to battery.

Also, upon operating, the switching relay R485
interrupts, at the contacts 495 and 497; the pre-
viously - traced circuit. for energizing :the rotary
magnet . M2A1{6, thereby positively to arrest fur-

ther operation of the rotary magnet M4186 at this 3

timé. Also.the switching relay R4980 interrupts,
at:the contacts:431, the previously traced holding
circuit for energizing the winding .of the hcld
relay RA488, thereby to.cause the latter:relay to

restore shortly thereafter, the latter relay. being o

of the slow-to-release type.. Finally, the switch-
ing relay R499 interrupts,.at the contacts:458,
a point in a circuit traced hereinafter. for ener-
gizing the release magnet M418 and completes, at
the contacts 481 and 492, a direct metallic con-
nection between the retarder coil 538 at the first
A coperator position 588 and the toll:line 489,
Upon restoring, the hold relay R48% interrupts,
at ~the contacts 481, the previously mentioned
circuit for energizing the upper winding of the
switching relay R498; interrupts, at the contacts
. 482 the previously. traced circuit for energizing
the lower winding of the switching relay R490
and prepares, at the-contacts:435, a point in: the

previously. mentioned -circuit for energizing the ;

- release magnet M4182. - 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 '359. - However, ground. potential is applied
.to.‘the -control conductor -C3584 of the trunk 380
.-at-this time by way of the.control conductor of
the toll' line 483 from the: toll: line circuit-487.
~Aecordingly,  the :switching -relay- R4%9 in the
-selector switch-408 and the switching relay R338
in-the finder switch 388 remain in their operated
“positions.
- Ag.previously noted, a-direct metallic. connec~
. tion- is completed. between -the retarder coil 539
at the first A:operator position. 569: and the toll
line 489,.this - circuit -extending -from :one- line
conductor of the.toll line 499 by way of the wiper
- 411, :the contacts 421, 462,431, angd 426, the lins
»'conductor. C361 of the trunk 360, the contacts
312, the line conductor C322 in-the cable 328, the
i Wiper-889 and engaged contact-in the associated
-contact bank:388 of .the sequence:switch:388; the
.;line -conductor C522 . of the trunk' 520, the con-
»-tacts: 554, 8371 .and 542, the retarder coil 530, the
-contacts -§44; -538 ~and ‘555, the line conductor
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C524 of the trunk 520, the wiper 385 ang engaged
contactin " the- assoc1ated contact ‘hank..386 . of
the sequence-switch 389, the line condtctor C’24
in the cablé. 320, the contacts 375, the line con-

~ductor C362 of the trunk.-380, 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 -

- in the remote e‘mhange

answers the call and is-advised by the operator

ab . the first A operator position concerning the
extension of the call to a subscriber substation
The operator at the

. toll - eperator 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 K528, the oper-

ated selector switch 400 may be restored to its
ncrmal position by operating -the error-release
key K518 at. the first. A operator. position. 509,
When the errer: release key K510 is thus_oper-

- ated; an. obvious circuit ig completed at the con-
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tacts thereof for energizing - the -winding. of the
error relay RE35, thereby-to cause the latter re-
lay to operate. . Upon operatmg the. error ‘relay
RE835 interrupts, at. the contacts 533, a. connec-
tion between . the. control conductors in the key
sender ‘K520, thereby to .cause -the key sender

., K820 to be restored to its mormal position, and

interrupts, at the contacts-537 and.538,: the pre-
viously traced.connection between the .retarder
coil 530-and the selector: switch 480,

-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 429 is interrupted, the latter relay

restores. .- Upon. restoring, -the; line relay . R450

Anterrupts, at.the contacts. 4514 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. sh01 tly thereafter.. Upon re-
storing, -the hold relay R480 mterrupts at- the
contacts 483, the previously traced holding - cir-
cuit .for. energizing - the 1ntermed1ate wmdmg of
the switching relay R493, thereby to cause the
latter .relay to. restore. - Upon. » restormg, the
switching relay RA450. completes; .at the contacts
486, the previously .mentioned c1rcu1t for -ener-
gizing the release.magnef M418, this. cireuit ex-~
tending from ground by way. of the contacts 4986,

452, 485 and 489, the. release. magnet M418 and

the set of switch springs. S421 to battery ..‘When

.. thus energized, the release magnet M4is. operates

..and releases the wiper set of.the mechanism 410,
. Whereupon the ‘Wiper. set:of the mechamsm 410

70
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is returned to- its normal p051t10n "When the
wiper -set -of- the mechanlsm 410 is returned to
its -normal position- the sets -of switch: springs

18418 and S421 are actuated: into- dise ngagement;

and -the ‘set of -switch: springs: ‘9420 is -actuated
into engagement, . When the set of switch springs

8421 15 actuated. into: disengagement the pre-

viously traced: circuit for energizing the release
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magnet M418 is interrupted, thereby to cause the
release magnet M418 to restore. At this time,
the selector switch 498 is completely released.

On the other hand, in the event the swiich-
through relay R469 is operated at this time when
the previously traced connection between the
retarder coil B30 and one of the foll lines, such,
for example, as the toll line 489 is interrupted,
the toll line circuit 487 individually associated
with the toll line 498 is released, thereby to cause
ground potential to be removed frem the con-
trol conductor of the toll line 488. When ground
potential is removed from the control conduc-
tor of the toll line 489 the previously traced
holding circuit for energizing the intermediate
winding of the switching relay RA489 is inter-
rupted, thereby to cause the latter relay to re-
store and complete, at the contacts 488, the
previcusly traced circuit for energizing the re-
lease magnet M418. The release magnet M43
then operates in order to release the wiper set
of the mechanism 410 and to cause it to be re-
turned to its normal position, in the manner
previously explained. When the wiper set of the
mechahism 418 is returned to its normal posi-
tion the sets of switch springs S422, 5423, S421
and S419 are actuated into disengagement;
while the sets of switch springs S428 and S424
are actuated into engagement. When the set of
switch springs S£22 is actuated into disengage-
ment the previously mentioned circuit for en-
ergizing the winding of the switching relay R468
is interrupted, thereby fo 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 MA(8 is interrupted, therekby to cause
the release magnet M418 to restore. At this
time, the selector switch 4866 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 889, it will be under-
stood that it is only necessary for the operator
at the first A operator position 589 to operate
the error release key K578 momentarily and then
return it to its normal position. When the error
release key K579 is returned fo its normal po-
sition the previously mentioned circuit for en-
ergizing the winding of the error relay R53b is
interrupted at the contacts thereof, thereby to
cause the latter relay to restore. Upon restor-
ing, the error relay R5358 recompletes, at the con-
tacts 537 and 538, the previously traced loop cir-
cuit between the retarder coil £28 at the first
A operator position 580 and the line relay R450
in the selector switch 428, thereby to cause the
latter relay to operate. Also the error relay
R535 recompletes, at the contacts §3§, 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 R458 in the
selector switch 488. TUpon operating, the line
relay RA459 in the selector switech 400 renders
the selector switch 408 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 K528 in accordance with the proper digit,
thereby to control the selector switch 400 in a
manner previously explained.

After the call has been extended from the first
A operator position 580 to the first B operator
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position 484 in the local exchange 29, to the B
operator position 488 in the distant exchange
30, or to the toll operator position in the remote
exchange, the operator at the first A operator
position 5680 causes the call to be transferred di-
rectly from the calling subscriber substation,
such, for example, as the subscriber substation
T(, to the called cperator position by momen-
tarily operating the trunk disconnect key K580
at the first A operator position 568. When the
trunk disconnect key KG§80 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 580, 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 disconnect key K580
is operated, the previously traced holding circuit
for energizing the winding of the disconnect
relay R580 is interrupted, thereby to cause the
latter relay to restore. Upon restoring, the dis-
connect relay R558 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 §53’, a point

in the previously traced chain circuit for ener-
gizing the winding of the busy relay R558. Also
the disconnect relay RE50 interrupts, at the con-
tacts 558, a further point in a circuit traced
hereinafter for energizing the winding of the
identity relay R360 in the finder switch 300, pre-
pares, at the contacts §59, a point in the previ-
ously traced circuit for energizing the winding
of the answer relay R545, and interrupts, at the
contacts 851, the previously traced hclding cir-
cuit for energizing the winding of the tone relay
R525, thereby to cause the latter relay to re-
store. Further the disconnect relay Rb550 inter-
rupts, at the contacts 588, a further point in the
previously traced circuit for energizing the left-
hand winding of the position relay R646 in the
main A operator position distributor 3% and in-
terrupts, at the contacts 557, the previously
traced circuit for energizing the winding of the
cut-in relay R370 in the finder switch 300.
Finally the disconnect relay R558 interrupts, at
the contacts 851, 552, 554 and 555, the previously
traced connections between the retarder coil 530
and the line conductors C52f, C528, C522 and
C524 of the trunk 520 and completes, at the con-
tacts 553 and 558, the previously mentioned con-
nections between the respective line conductors
C521, C523 and C522, C524 of the trunk 528.
Upecn restoring, the cut-in relay R370 com-
pletes, at the contacts 313 and 378, the previous-
ly traced connection extending between the call-
ing subscriber substation T1 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 C321, 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, st the contacts 317, the previous-
ly traced circuit for energizing the winding of
the stop relay R350 and prepares, at the contacts
379, the previously traced circuit for energizing
the rotary magnet M393 of the sequence switch
388. Also the cut-in relay R310 completes, at the
contacts 373’, the previously traced original hold-
ing circuit for energizing the lowsr winding of
the switching relay R332 in series with the rotary
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imagnet.-M357 :and interrupts, at: the contacts
12372’ the: previously:traced alternative~holding
‘circuit for:energizing ‘the lower winding of the
- switching ‘relay R330 in series with. the: rotary
magnet M361.” Finally, the cut~in relay R3710
prepares, at  the' contacts 310, -the :previously
mentioned holding  ecircuit for energizing.  the
- winding-‘of the. call back relay:R440: in the:se~
- lector-switch ~409- and .prepares,: at ‘the: contacts

© 8711’; the previously mentioned ciréuit for: ener-:

- gizing the winding of the-coin:and register:relay
+-RA438 in-the selector switchi 400.

At this time, the first- A: opérator -positiori-563
is idle- and available to-be ‘assighed: for use by

-“the main A operator - position distributor: 630;;

while the* subscriber :at the calling- subscriber
~substation Tl ‘may-converse  with -the operator
at “the called operator-position;:-and may- ulti-
“mately converse withthe called -subscriber sub-

station after-the operator at:the called-operator:92o-

position-has extended: the connection to the calied
subscriber substation:

Release of -an-established conneciion between: a
- calling subscriber. -substation. or paystation and
a called operaior position

The complete release of an- established con-
nection’ between- a-:calling -subscriber substation
‘or paystation in-the -local:exchange 20 and a

called operator -position in-the local exchange:;

20 or- in ‘the ‘distantexchange 30-is under the
joint control-of the subscriber-at the calling-sub-
scriber substation ‘or -paystation ‘and the--oper-
“abtor at the called operator-position.
“The-operator "at a B ‘operator position in the:
-local:exchange 28, such,-for-example, as the
“first B operator ‘position-494,- first -releases the
“connection to the called’ subseriber 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

operating the apparatus at her’position in-order -

to interrupt the loop circuit between her posi-
tion and the battery supply relay R418 in"the
seléctor switch ‘400.
" Similarly, the operator at the B operator- po-
sition 498 in “the distant exchange 38 first re-
' leases ‘the "connection to the -called -subscriber
.‘Substation in the distant-exchange-33 by -oper-
&ting .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
‘R4T0 in the. selector switch 486.

Assuming that the subscriber  at the calling
subscriber substation or at the paystation: in the
local exchange 28 has replaced the receiver of
the. telephone instrument thereat upon its asso-
_ciated switchhock at this time, thereby to inter-
rupt the previously traced.loop circuit to the line
.relay. R450 in.the selector switch 400, the latter
relay then restores to interrupt, at. the contacts
453 and. 51, 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 R489 interrupts,
at the ‘contacts 483, the previously mentioned
path for applying ground potential to the con-
- trol conductor C384 of the'trunk 360. However,
ground potential remains upon the control con~
" ductor” €364 of the trunk 360 -due-to ‘the -oper-

ated condition of thehold-relay -R445. " When
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::the batiery csupply relay: R&10 restores: it inter-

rupts, at the contacts 472, the previously :men-

. tioned:cireuit for:energizing the winding ofthe

‘hold:relay R445.  However; the:latter relay;being

ofithe slow-to-release.type; does not immediately

wrestore. .’ Also, upon:restoring, the battery supply
- relay Ra&13: completes, ‘at the contacts’ 471, the

previously. mentionied circuit -for:energizing. the

swinding-ofithe call ‘back.relay R4849, this circuit

10

extending from ground by way.of the.contacts
471, 447 and the winding of R448 .%o battery.

- 'When thus:energized, ' the call back relay R440

15

-.operates-to complete,. at the contacts: 442, the
‘préviously - mentioned holding cireuit for ener-
‘gizing. the-winding ‘thereof, ‘this circuit :extend-
s ing-from- ground- by- way:of the -contacts 448,
‘C488, :thecontacts 310, C407, the contacts:442

. and-the winding ‘of :-R440 to battery. +Also, upon
“-opefating, the call back relay RE498 completes; at

30

“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 :371’; C4085, the contacts 441 -and the
winding of R438 to battery. - Shortly ‘after the
coin -and -register relay R#433 is thus energized
this relay operates, this relay being of the com-
bination slow-to-operate -~and ‘slow-to-release
Upon cperating, the coin-collect relay RA430
completes, at the contacts ‘434, an obvious cir-
cuit for energizing the winding of the control re-

‘lay- R425; thereby ‘to: cause the -latter teldy to
-operate.

Also-the coin- collect relay R439- com-~

- pletes, 'at the contacts 435, a- path for gpplying

38

boocster battery potential to the control conductor

" C364 . of the trunk 389, this path extending from

ground by way of the booster battery 451 -and

- the contacts 4716 and 435 to the control con-

40

ductor C364 of the trunk 389. The booster bat-
tery applied -to the control conductor C384 of

“the trunk 360 is conducted by way of the con-

45

tacts 3737,°362; 333 ‘and 324 to the control wiper
316 of the first wiper set of the mechanism 318
in the finder switch 388. Upon operating; the
control relay R4825 completes, at the contacts 427
and 429, a path for connecting positive 110 volt
potential to-the line wipers 3i4 and 3i5 of the

~first- wiper set of the mechanism 310 in the

60

finder switch 389, this path extending from posi-
tive 110 volt potential appearing upon the con-
trol conductor C406 by way of the contacts 432
and 421,429 to the line conductors C381 and

"~ C862 of .the trunk 388, from the line conductor
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C3581 of the trunk 3638 by way of the contacts

313 and 331 to the line wiper 314 and from the

line conductor: C362. of the trunk 360 by way of
the contacts 3716 and 332 to.the line wiper 315.
Subsequent to the operation of the coin collect
relay R430 and the control relay R425, the hold
relay R445 restores to interrupt, at the contacts
447 and 448, 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 241, the previ-
ously traced circuit for energizing the winding
of the coin and register relay R439, thereby to
cause the latter relay to restore shortly there-
after. -Upon restering, the coin collect: - relay
RA430 interrupts, at the contacts 434, 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,
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the latier relay being of the slow-to-releasé 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 wipers 34 and 3{5 of the first
wiper set of the mechanism 210 in the finder
switch 300 and interrupts, at the contacts 435,
the previously traced path for applying booster
battery potential to the control wiper 318 of the
first wiper set of the mechanism 318 in the
finder switch 308.

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 368, there-:

by to interrupt the previously traced holding
circuit for energizing the intermediate wind-
ing of the switching relay R499. The switching
relay R490 then restores to complete, at the con-
tacts 496, the previously traced circuit for ener-
gizing the release magnet MA4i8. The release
magnet M418 then operates and releases the
wiper set of the mechanism 410 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 M367. Accordingly, the switching relay
R330 remains in its operated position, thereby
to prevent the release of the finder switch 309,
while booster battery potential is applied to the

control conductor C364 of the trunk 366. 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 R338 and the
rotary magnet M3§E7T is interrupted, thereby to
cause the switching relay R330 to restore. Upon
restoring, the switching relay R3306 completes, at
the contacts 339, the previously mentioned cir-
cuit for energizing the release magnet M389, this
circuit extending from ground by way of the
contacts 348, the contacts 857 of the set of switch
springs S358, the release magnet M369 and the
contacts 328 and 339 to battery. When thus
energized the release magnet M358 operates,
thereby to release the first and second wiper sets
of the mechanism 310 and to cause these wiper
sets to be returned to their normal position.
When the first and second wiper sets of the
mechanism 310 are returned to their normal
positions, the set of switch springs S356 is ac-
tuated in order to interrupt, at the contacts 351
thereof, the previously traced circuit for ener-
gizing the release magnet M38§ and to complete,
at the contacts 358, the previously traced path
for applying ground potential, in the finder
switch 390, to the all-link-busy conductor C339
extending to the link distributor 36i. The re-
lease magnet M369 then restores. Also the set
of switeh 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 C383 extending to
the link distributor 301 in order to mark the link
illustrated as idle to the link distributor 381. At
this time, the link illustrated is completely re-
leased. ’

It is noted that positive 110 volt potential was
connected to the line wipers 34 and 349 of the
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first wiper set of the mechanism 310 and booster
battery potential was connected to the control
wiper 316 of the first wiper set of the mech-
anism 310 prior to the actual release of the
finder switch 383 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
release 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
C208 of the telephone line 205 extending to the
subscriber substation T is effective to operate the
message register included in the message rate
line circuit 289 individually associated with the
telephone line 265. More particularly, a circuit
is completed for energizing the meter magnet
M217 of the message register included in the
message rate line circuit 203, this circuit extend-
ing from booster battery potential appearing
upon the control conductor C208 of the telephone
line 285 by way of the contacts 224 and the wind-
ing of the meter magnet M21T to battery. Ac-
cordingly, the meter magnet M2171 operates,
thereby to cause the message register individually
associated with the telephone line 205 extending
to the subscriber substation Tl 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
C245 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 fto 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 484 or at the B operator position 428,
even though the subscriber at the calling sub-
scriber substation or paystation in the local ex-
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: Bloperator-position: 484--or the-

cperator. at the B operator:position: 498 interrupts
the:loop circuit -extending . between the ‘battery
supply relay-R4T9-in:the:selector:switch 489 and
her:position; the latter. relay restores, thereby to
causer the: call: back relay 'R440, the- coinand
register:relay RA480-and:-the control relay R425: to
operate in the manner: explained... . Upon: operat-

ing; the coin :and:register relay R42§-interrupts,

at the:contacts: 431 'and 433, the previcusly-traced
loop -circuit between-the:calling: subscriber sub-
station :or.-paystation: in: the lccal-exchange 29
and the line relay R450:in the selector switch 488,
thereby to cause the latter relay-to restore.- Upon
restoring;, the line relay RASO interrupts, at the
contacts 453yand-451] the-previously traced cireuit
for energizing the:winding-of the hold relay R480,
thiereby. to cause-the latter relay to restore:: Ac-
cordingly; when the-coin-and register relay R430
subsequently restores: as::previously -noted, both
ground and: boostersbattery potentials are: com-
pletely removed:from the control conductor.C364
of> the trunk 3%§0;: whereupon the finder-switch
209+ and ‘the selector iswitch- 480 are released in
thé manner previously:explained.:

Also in this:-connectiongit-is:neted that the line
cireuit-individually associated with:the telephone
lineextending to the calling subscriber-substation
or:paystation-included-in:‘an:-established -connec-
tioncisireleased;: thereby-to effect the: complete
relgase:of theapparatus-utilized-in an:established
connection-only in the event the subscriber-at the
calling-:subscriber ssubstation ror- paystation +re~

plates ~the receiver ‘ofrthe telephone instrument.

thereat-upon:its: associated switchhooky: For ex-

ample;:assuming -that the-subseriber: substation.

T1 issincluded:in'an established--conr_lectihon» whgch
is-released,-the message rate line-cireuit: g«no 1n:
dividually :associated - with-the telephone. line 235

extending to thessubseriber:substation T is com-.

pletely released only-in-the: event-the subseriber
at.the subscriber substation Tl replaces-the re-
ceiver:of the-telephone instrument thereat - upon
its “associated switehhook:

In®the event the-subscriber at-fhe subscriber

substation: Tt replacesithe receivey» of :the .»-;tele-f
phone: instrument-thereat :upon- -1ts:-ass.ocla?ed
switehhook =prior. to.ithe-release :of ithe-link--in-

cluded in therestablishéd:connection; the release:-

of the link:included in:the established:connaction

iseffective-to:interrupt thepreviously traced hold-.

inig. circuit:for edergizing thewindirg.of the: cut-
off-relay: R220, thereby to cause the latter relay
torrestore: : Upon-testoring,-the cutoff relay R220
interrupts;-at: thercontacts - 223;:the: prev.iously
mentioned ‘cireuit: foi- energizing the -winding of
the lockout relay . R2380:-thereby to cause the latter
relay to:restore. - At thisitime, the message: rate

line. eircuit 208 is'.combletely-released,: battery-

potentialibeing-applied-by: way.cf the winding: of:
the: cutoff: relay-R220 over the previously traced
path:to-the: control. conductor. C289 -of the tele-
phone:line::2882 in-order-to-mark the telephone
lirte 265 as idle toithe B operator positionsin the
Jocal: exchignge: 28 having :access sthéreto;as: pre-~
vicusly explained..

On:the other hand;in:the event:the subscriber
ab thessubseriber:substation: Tl has not.replaced
the: receiver of'the telephone instrument tlieveat
upon: its associated: ;switehhook wwhen »the. link
included:-in:theestablished connection is released,
the release: ofthe dink included: inthe:established
connection: iseffective:to interrupt:the previcusly
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traced holding. circuit. for;energizing. the winding.
of ~the’ cutofl 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. R238:and completes,
at the contacts 221 and 222;.the previously traced
original circuit for energizing. in:series-the upper
and lower windings of the line relay R210 includ-:
ing the bridge path at the:subscriber substation:
TI.: Accordingly; the line relay R2I18 ioperates
prior to the:release of the lockout relay R238:"
Upon-operating, the line'relay R21.0:.completes; at.
the contacts 211, the previously:traced:holding:.
circuit for energizing the winding: of the lockout:
relay R238 and a path for:applying:ground. po-
tential to the control conductor C288:0f the:tele-
phone line 285; thereby to mark the telephone:line
255 as busy to the B operator: positions:in the lo=:
cal exchange 20 having access:thereto: . The;last-
mentioned path extends from: ground by way. of .
the contacts 211, 232 and 233/to the control con-:

“ductor C239 of thetelephone line;208:;_Also;upon’

restoring, the: cutoff :relay~R220-completes; at
the contacts 226, the; previously mentioned cir-:
cuit for lluminating the, signal lamp:1.2{8:the il-
lumination :of the signal lamp L2 {8 being: effec~
tive to indicate that the telephone line 205 éx-
tending to 'the subscriber substation T is-locked:
out of service.

In order to again place the telephone line 285"
extending to the subscribér-substation T{ in serv-
ice,..it.is". only necessary: .for..the..subscriber at
the:subscriber substation TF 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{$
are interrupted. The-line.relay R218 then re-
storesito interrupt, at- the-contacts 21t the pre-
viously traced holding -circuit: for energizing the
winding. of “the -lockout relay. -R239, :thereby to
cause-the latter relay to:restore shortly there-
after. “Upon restoring; the lockout relay R238 in~
terrupts, at the..contdcts 232, a further point
in.the previously traced holding circuit for en-
ergizing thé winding thereef, interrupts, at the
contacts” 235, the .previously ‘mentioned circuit
for illuminating the signal lamp L2{8 and com-
pletes,:at the contacts 234, the previously traced
path for applying battery potential by -way of
the winding of the cuioff Telay R22% 1o the con-
trol conductor C209 ‘of the telephone line 205,
thereby: to mark the telephone line 295 -as idle
to the B operator positicus in the local exchange
20'having access thereto. At this-time, the mes-
sage rate line circuit 2989 individually associated
with the telephone line 285 is completely released.

On the other hand, the complete rélease of an
established ‘connection between a calling - sub-
seriber- substation or paystation in the local ex-
change: 28 and the toll operator position- in the
remote exchange may be effécted only when both
the subseriber: at- the calling subscriber substa-
tion or paystation in-the Iocal exchangs 28 re-
places-the:-receiver of the telephone instrument
théreat upon its associated switchhook and the
operator at the toll operator. position in the re-
moteexchange interrupts.the connection between
the toll operator position in the remote exchange
and the toll line extending between the local ex-~
change 29 and: the. remots.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.-
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its associated switchhook the previously fraced
connection between the subscriber substation or
paystation and the toll line is interrupted, as
previously noted. Accordingly, when both con-
nections to the toll line are interrupted, the toll
line circuit individually associated therewith is
released, thereby to cause ground potential to
be removed from the control conductor of the
- toll line, whereupon the link utilized in the es-
tablished connection is released. Assuming that
the link illustrated is utilized in the established
toll connection, when ground potential is removed
from the control conductor of the toll line the
switching relay R490 and the switch through re~
lay R460 restore in order to cause the link illus-
trated to be released in a manner similar to that
previously explained. However, in this instance
it is noted that the call back relay R4443, the coin
and register relay R430 and the control relay

RA425 are not operated and restored as previcusly &

explained due to the fact that the batiery supply
relay R470 and the hold relay R445 occupy their
restored positions prior to the release of the link
iltlustrated. Also, ground potential is removed

from the control conductor C364 of the trunk »;

360, thereby to cause the switching relay R3320 in
the finder switch 380 to restore, whereupon the
finder switch 300 is released in a manner previ-
ously explained.

Recall of an A operator position from a B opera-
tor position

After a connection from a calling subscriber
substation or paystation in the local exchange 20
has been transferred from an A operator position
directly by way of the link utilized to a B operator
position in the local exchange 20 or to the B
operator position 488 in the distant exchange 30,
the operator at the B operator position in the

local exchange 29 or at the B operator position .

498 in the distant exchange 30 may have occasion
to recall an A operator position. For example,
after the connection from the calling paystation
T2 in the local exchange 20 has been transferred

from the first A operator position 500 directly .;

by way of the link illustrated to the first B oper-
ator position 494 in the local exchange 20, the
operator at the first B operator position 424 may
have ocecasion te recall an A operator position due
to the fact that the connection cannot be imme-
diately completed to a called subscriber substa-
tion in the local exchange 28. In this event the
operator at the first B operator position 424 in
the local exchange 20 recalls an operator at an
idle one of the operator positions in the local
exchange 20 and advises her to refund the coin
deposited in the coin slot of the coin collect and
refund mechanism at the paystation T2. An idle
A operator position in the local exchange 20 may
be recalled over the established connection be-
tween the calling paystation T2 and the first B
operator position 4%4 in the local exchange 20 in-
cluding the link illustrated under the control of
the operator at the first B operator position 494.
In order to accomplish this end, the operator at
the first B operator position 494 operates the
apparatus at her position, thereby to cause the
loop circuit extending between the battery sup-
ply relay R419 in the selector switch 480 and the
first B operator position 494 to be momentarily
interrupted and then recompleted, thereby to
cause the battery supply relay R470 momentarily
to restore and then reoperate. Upon restoring,
the battery supply relay R470 completes, at the
contacts 471, the previously traced circuit for
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energizing the winding of the call back relay
R440, thereby to cause the latter relay to oper-
ate. Upon operating, the call back relay R440
completes, at the contacts 442, the previously
traced holding circuit for energizing the wind-
ing thereof. Also the call back relay R440 com-
pletes, at the contacts 441, the previously traced
circuit for energizing the winding of the coin and
register relay R430. However, the latter relay,
being of the slow-to-operate type, does not imme-
diately operate. Accordingly, when the battery
supply relay R470 reoperates it interrupts, at the
contacts 474, the previously traced circuit for
energizing the winding of the coin and register
relay R438, thereby to prevent operation of the
last-mentioned relay. Also, upon reoperating,
the battery supply relay R470 completes, at the
contacts 413, a path for applying ground potential
to the control conductor C363 of the trunk 360,

“the call hack relay R440 being operated at this

time. The last-mentioned path extends from
ground by way of the contacts 443 and 413 to the
control conductor C383 of the trunk 360.

The application of ground potential to the con-

trol conductor C383 of the frunk 369 completes

the previously traced circuit for energizing the
rotary magnet M393 of the sequence switch 380,
thereby to cause the rotary magnet -M393 to
operate intermittently in order to drive the wipers

-noted of the sequence switch 380 step by step in a

clockwise direction, in the manner previously ex-
plained. When the wiper 39! of the sequence
switch 389 is driven into engagement with the
seventh contact in the associated contact bank
392 thereof, the previously traced circuit for ener-
gizing in series the winding of the marking relay
IM and the winding of the stop relay R350 is
completed in the manner previously explained,
assuming that there is an idle A operator posi-
tion at this time. Upon operating, the stop relay
R350 interrupts, at the contacts 351, the previ-
ously traced circuit for energizing the rotary
magnet M393 of the sequence switch 380, in the
manner previously explained. Also, upon operat-
ing, the marking relay IM completes, at the con-
tacts IM2, a circuit for energizing the winding of
the release relay R620 from ground at one of the
A operator positions under the control of the
main A operator position distributor 630, in the
manner previously explained.. The release relay
RS520 then operates, thereby to cause the control
relay R610 to operate and the stop relay R350 to
restore, whereupon further operation of the ro-
tary magnet M333 of the sequence switch 380 is

5 initiated, as previously explained. The sequence
switch 380 then operates to select the trunk ex-

tending to the idle A operator position assigned
by the main A operator position distributor 630;
whereupon a circuit substantially identical to
that previously traced is completed for energiz-
ing in series the winding of the stop relay R350
and the winding of the answer relay at the se-
lected A operator position. Upon operating, the
answer relay at the selected A operator position
causes operation of the disconnect relay thereat,
whereupon a circuit substantially identical to
that previously traced is completed for energiz-
ing the winding of the cut-in relay R310, thereby
to cause the latter relay to operate. Upon oper-
ating, the cut-in relay R370 interrupts, at the
contacts 379, the previously traced circuit for
energizing the rotary magnet M393 of the se-
quence switch 380, thereby positively to arrest
further operation of the sequence switch 380 at
this time. = Also the cut-in relay R370 interrupts,
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at the contacts 318, the previously traced holding
circuit for-energizing the winding of the call back
relay ‘R440, thereby to cause the latter relay to
restore shortly thereafter. Upon: restoring; the
call back relay R440 interrupts,-at the contacts
443, the previcusly traced ‘path for applying
ground potential. to the control conductor C252
of the trunk:369, thereby to prevent further oper-
ation of the rotary magnet M333 of the sequence

switch 380-after the call has been answered ai i

the selected A operator position and again trans-
ferred ‘to' recomplete-the ‘established connection
between  the’ calling: paystation T2 and the first
B operator position 494 in the local exchange 29,
in the-evént this service is desired. Further, the
cut-in'relay. R310 prepares, at the contacts 3178,
the previcusly ‘mentioned ecircuit for energizing
the winding of theé identity relay R389; completes,
at the'contacts 312’; the previously traced alter-

native holding’circuit for energizing in series the

lower winding "of. the switching relay R338 and
the rotary magnet M387, completes, 'at the con-
tacts 3Tl, 312,°3T4 and: 375; the previously traced
connections ‘bétween :the line conductors Cca2,

C322;°C323 and C324 in the cable 320.and the lins 20

conductors of:the link illustrated, and interrupts,
at the contacts 373 and 316, the previously traced
direct loop:circuit: between the calling paystation
T2 and the line relay RA36 in the selector switch

400: Accordingly, at this tiine, the retarder coil

520 included in the apparatius at the selected A
operator positionis connected to. the calling pay-
station T2 and 1o thé liné relay RA450in the selec-
tor switch 459; thereby to.retsin the latter relay

in*its’ operated: positioh; Also-at this time, a 27

thrée<way.. comminication :connection ‘is con-
pleted; including: tte telephone instrument at the
calling . paystation: T2, the telephone instrument
at thefirst: B operator positior ‘454 ‘and the tels-

phone instrument at the'selécted A operator posi- 4

tion." Accordingly, at this time, the operator at
the- selected 'A ‘operator’ position may converse
with'either the subscriber at the calling -paysta-
tion T2 ‘or'the' 'operator at- the first B 6perator
position 454> ) ‘ :

Assuming that-thefirst A opérdtor position 559
is'the A operator position selected by the sequerce
switch 380 under the control 6f the main A oper-
ator position’distributor 630 at this tirne; the dis-

connect relay R559 at the first A operator posi--—

tion' 589 occupiss its ‘operated position and ‘the
three-way communication’ conhéction ‘previcusly
mentioned includes the telephonie instruments at
the ‘paystation 'T2,:at the first B operator ‘posi-

tion 494 and at the fitst A operator position 509, 53

The operator at'the first B operator position 484
then advises the operator at the first A operator
position 590 why the recall was made or‘reguest
any other service that the operator-at the first A
operator position §08°is able to render.

For exampls, the opefator at'the first A opera-
tor position 589 might have extended the connec-
ticn to the first' B operator position 484 in the
local exchenge 20 when she should have exterided

-the connection to the B'operator position 498 in
the distant exchange 30.:' In this event, the op-
erator at thé first A operator position 560 opsr-
ates the error release key K518, ‘thereby'to com-
plete the previcusly mentioned circuit for ener-
gizing the winding of “the’ error relay RE35 in

order to cause thslatter relay to operate: Upen-

operaiing,:the érror relay RE535 interrupts, at the

contacts 537 and 538, the previously: traced loop.

circuit between: the retarder: eoil 530 at the first

A operator position 509 ‘and the line relay R450 '

o

£ill

3 plete, at

23

in "the selector: switch 488, thereby to cause-the
latter relay to restore. Assuming that the oper-
ator at the first B operator position 494 has oper-
ated the apparatus-at her position in order to
interrupt the loop circuit extending between the
battery supply relay R470 and the first. B operg-
tor:position 484 at this time, the battery supply
relay RETH occupies its restored position. ' When
both 'the line relay R459 and.the battery supply
relay R4 are restored, the: selector switch 490
is released.in the manner previously explained.
Accordingly, the operator at the first A operator
position B8 then returns the error release key
K578 to its normal position, thereby to recom-
the contacts 537 and 538, the previously
traced loop circuit between the retarder coil 530
and the line relay R450 in the selector switch 400,
The operator at the first A operator position 500
may then operate the key sender K520, therchy
to establish the desired connection between the
first: A operater position 509 and the B operator
DPosition £%8 in the distant exchange 30. After
the call'is answered at the B operator position
458-in’ the distant exchange 39, the operator at
the first A operator position 599 momentarily
operates the trunk disconnect key K580, thereby
to cause the connection to be transferred directly
rom the’calling paystation T2 to the B operator
position ‘498 in ‘the distant exchange 38 by way
of the link llustrated, whereupon the apparatus
at the first™A operator position 500 is released in
tHe manner previously ‘explained.

On the oflier hand, when the operator at the
first A operater “position ‘509 answers the recall
upon the established connection extending be-~
tween the paystation T2 and the first B .operator
position 484 in the local exchange 20, she may be
advised that the operator at the first B operator
position 484 is not able immediately to complete
the connection to the desired called subscriber
substation in the loecal exchange 28 and that a
refund of the coin depositeéd in the coin slot of the
ccin collect. and refund mechanism at the pay-
station T2 is desired: by the subscribsr thereat:
The cperator at the first A operator position -500
then momentarily operates tHe error release key
KE78, thereby to cause the selector switch 400 to
be released in the manner previously explained,
assuming that the operator at the first- B operator
rosition A%4 has previously disconnected the ap-
gar_atus‘ al her position from the selsctor switch

89:1 i

The operator at the first A operator position
880 then operstes the refund -key K585, thereby
5o complete, at the contacts 558 thereof, an ohb-
vious clreuit for energizing the winding of the
refund relay RE2%.° When' thus energized the
refund relay R3539 Cpzrates to interrupt, at the
contacts 831 and 533, thé previously traced con-
neection- befwetn the retarder coil 532 and the
calling paystation T2 ‘and to complete, at the
contacts 532 and 534, a path for projecting nega-
tive 110-volt potertial-over the- line conductors
ofithe teldbhones line 245 extending ‘to the pay-

7 The last~-mentioned ‘path extends
110 volt potential appearing upon -

PO

the control conductor CE88 by way of the con-
tacts 567 of thé refund key K535 and the con-:
tacts :

834 and 552°to the line condusctor C523 of
vnk 829, and-from fiesative 110 volg poten-
X ng: upon the control “eonductor ‘C559
by Way of the contacts 578 and 555 of ths refund
key K585 and tha contacts 532 ‘and BE{ to ‘the
line 'conductor’ CB2Y 'of ‘the trunk 828; the line-
conductors €828 and CEZt of the trunk 526 being -
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respectively connected by way of the previously
traced path to the line conductors C24T and C246
of the telephone line 245 extending to the pay-
station T2. The application of negative (19 volt
potential to the line conductors C246 and C241
of the telephone line 243 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
506 then returns the refund key K585 to ifs nor-
mal position, thereby to interrupt, at the con-
tacts 558 thereof, the previously mentioned cir-
cuit for energizing the winding of the refund re-
lay R539 and to interrupt, at the contacts 568
and 557 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 R530 then restores. The operator
at the first A operator position 508 then momen-
tarily operates the trunk disconnect. key K589,
thereby to cause the disconnect relay R558 to re-
store. Upon restoring, the disconnect relay RESS
interrupts, at the contacts 551, the previously
traced circuit for energizing the winding of the
cut-in relay R2710, thereby to cause the latter re-
lay to restore. Upon restoring, the cut-in relay
R310 interrupts, at the contacts 312, the previ-
ously traced alternative holding circuit for ener-
gizing the lower winding of the switching relay
R220 in series with the rotary magnet M38T,
thereby to cause the latter relay to restore and
effect the release of the finder switch 3886, 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 588, 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.

Tn 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 539, the operator at the first
A operator position 5306 operates the identity key
K575. When the identity key K815 is thus oper-
ated there is completed, at the contacts 578
thereof, an obvious circuit for illuminating the
signal lamp L5833, thereby to indicate to the op-
erator at the first A operator position 50¢ that
the identity key K515 occupies its operated posi-
tion. Also, when the identity key K515 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 5171 of the identity key K515, the con-
tacts 550, the control conductor C525 of the
trunk 520, the wiper 291 and engaged contact in
the associated contact bank 392 of the sequence
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switch 280, the control conductor C325 in the
cable 328, the contacts 378 and the winding of
R258 to battery. When thus energized, the iden~
tity relay R350 operates to complete, at the con-
tacts 263, an alternative path for applying
ground potential to the control wiper 316 of the
first wiper set of the mechanism 810, this path
extending from ground by way of the resistor
386, the control conductor C331 in the cable 330,
the contacts 363, 338 and 324 to the confrol wiper
315 of the first wiper set of the mechanism 319.
This application of ground potential to the con-
trol wiper §16 of the first wiper set of the mech-
anism 310 retains ground potential upon the con-
trol conductor C248 of the telephone line 245,
thersby to retain the cutofl relay R280 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 C364 of the trunk 360
to the control wiper 3i6 of the first wiper set of
the mechanism 218 and prepares, at the contacts
364 and 385, paths for applying ground poten-
tial to the control conductors C332 and C323 in
the cable 338, One of the last-mentioned paths
is completed, depending upon which one of the
switching relays R320 and R330 in the finder
switch 386 occupies its operated position at this
time. More particularly, in the present example,
the switching relay R338 occupies its operated
position due to the fact that the telephone line
245 is seized by the first wiper set of the mecha-
nism 319. On the other hand, when a telephone
line is seizeq by the second wiper set of the
mechanism 3!6, the switching relay R320 occu-
pies its operated position. Accordingly, in the
present instance, ground potential is connected to
the control conductor C332 in the cable 330
and no ground potential is connected to the con-
trol conductor C333 in the cable 320. The path
for connecting ground potential to the control
conductor C332 in the cable 330 extends from
ground by way of the contacts 335 of the oper-
ated switching relay R230 and the contacts 364
to the control conductor C232 in the cable 330.

Also, when the identity key K918 is thus oper-
ated there is prepared, at the contacts 576, a
circuit traced hereinafter for energizing the
winding of the lockout relay RT150 in series with
either the first start relay R139 or the second
start relay, not shown, depending upon the one
of the control conductors C332 or C333 in the
cable 338 to which ground potential is applied.
In the present instance, ground potential is ap-
plied to the control conductor C332 in the cable
320, thereby to complete a circuit for energizing
the upper winding of the first start relay R130.
The last-mentioned circuit extends from the
grounded control conductor C332 in the cable
336 by way of the contacts 131, the upper wind-~
ing of RT38, the contacts 751 and the resistor
158 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 R150 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 K515, the winding of R750,
the lower winding of R130 and the contacts 132
to battery. When thus energized, the lockout
relay R150 operates to interrupt, at the contacts
751, the previously traced circuit for energizing
the upper winding of the first start relay R130.
Also, upon operating, the first start relay R130



interrupts, at the contacts 731, 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 R130
and the lockout relay R150 incident to the oper-
ation of the identity key K515, it will be under-
stood that, in the event ground potential appears
upon the control conductor C333 in the cable
230, 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 R150, 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 R150 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 R1230 and the lockout relay R150,
upon operating, the lockout relay R750 com-
pletes, at the contacts 152 and 153, a path for
short-circuiting the winding of the first stop
relay RT46. The last-mentioned path extends
from ground by way of the contacts 152 and 733,
the winding of R749, the contacts 739, 144, 9002,
1802, 56U2, 34U2, 12U2 and 7153 to ground.
When the above-traced path for short-circuiting
the winding of the first stop relay R140 is com-
pleted, operation of the first stop relay RT40 is
positively prevented. Also, the lockout relay
R780 completes, at the contacts 793, a circuit
for energizing the rotary magnet M123 of the
first test switch T10, this circuit extending from
ground by way of the contacts 753, 12U2, 34U2,
5602, 1802, 90U2, 144, 139 and 123 and the wind-
ing of M123 to battery.. When thus energized,
the rotary magnet M1T23 operates, thereby to
condition the wipers noted of the first test switch
710 to be driven one step in the counterclockwise
direction and to interrupt, at the contacts 723,
the previously traced circuit for energizing the

rotary magnet M723. The rotary magnet MT123"
then restores to recomplete, at the contacts 723,

the previously traced circuit for energizing the
rotary magnet M123. Accordingly, the rotary
magnet M723 operates intermittently, thereby.to
drive the wipers noted of the first test switch 710
step by step in the counterclockwise direction
until one of the test relays 12U, 34U, 56U, 18U or
98U is operated in a manner more fully de-
scribed hereinafter.

Also, upon operating, the first start relay R730
completes, at the contacts 734, 135, 136, 137 and
138, test circuits between the wipers 7113, Ti5,
TIT, 18 and 121, respectively, of the first test
switch 7i8 and the test relays 12U, 34U, 56U, 18U
and 89U, respectively. ‘'These test circuits extend
from the control wiper 316 of the first wiper set
of the mechanism 318 in the finder switch 300
by way of the contacts 324, 333 and 363, the
control conductor C331 in the cable 830, the sec-
endary windings 156 of the test transformer 755
to one terminal of each of the condensers 744,
165, 748, 141 and 748, thé primary winding 757
of the test transformer 755 being connected to a
suitable source of alternating current. Finally,
the wipers Ti3, 715, TI11, 119 and 712! of the first
test switch 70 are connected by way of the con-
tacts 784, 735, 136, T37 and 728, respectively, and
the windings of the test relays 12U, 34U, 56U, 18U
and 89U, respectively, to the other terminals of
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the condensers 144, 745, 746, 147 and 148, re-
spectively. In the present example, the con-
trol wiper 316 of the first wiper set of the mecha~
nism 310 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 CUI54 ter-
minating on a contact in the contact bank 716
associated with the wiper 115 of the first test
switch T10.

At this point, it is noted thal the first contacts
in the contact banks Ti4, 116, 718, 120 and 722,
respectively, associated with the wipers 713, 715,
117, 719 and T21 of the first test switch 110, re-
sbectively, terminate the test conductors CU{1 f,
CUIi13, CUL15, CUIIT and CUI19; while the sec-
ond contacts in the respective contact banks
mentioned respectively terminate the test con-
ductors CUI12, CUI 14, CU1LI6, CUII8 and CUII0.
Accordingly, it will be understood that the con-
tacts in the contact bank 714 terminate the
twenty test conductors CUIIl, CcUil2, cUI2i,
CUl22, CUI3l, CUl32, —,CUIDl, CUI02; the con-
tacts in the contact bank T16 terminate the
twenty test conductors CUII3, CUIlY, CUli23,
CUI24,CUI33, CUI34, —, CUI03, CUI04; and the
contacts in the contact bank 122 terminate the
twenty test conductors CUII9, CUIIN, CUI29,
CUI20, CUI39, CUI30, —, CUI09 and CUI0S.
Hence, it will be understood that the wiper T13
associated with the contact bank 714 in the first
test switch T10 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 115 associated with the
contact bank 76 in the first test switch T10 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 121 associated with the contact bank
122 in the first test switch T10 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 712 associated
with the wiper TI1 of the first test switch T10
terminate the marking conductor CIDO, CIDE,
C2DO, C2DE, —, C8DO, CHDE, —, CI0DO and
CHODE.  The marking conductors CIDO and
CIDE 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 C10DO and CI0DE respectively corre-
spond to the two groups of five lines each in each
sroup of one hundred lines having directory num-
bers, the tens digit of which is 0 and the ynit
digits of which are respectively odd and even.

Accordingly, in the present instance, the rotary
magnet M1728 operates intermittently until the
wiper T15 engages the contact in the associated
contact bank T16 of the first test switch T10 ter-
minating the test conductor CU1548 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
1154. When the wiper TI5 engages the contact
in the associated contact bank TI6 of the first
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test- switch 710 terminating. the ‘test conductor
CU154, 5 test circuit is completed for energizing
the winding of the test relay 84U, this circuit
extehding from one terminal of the secondary
winding 156 of the test transformer 155 by way
of the condenser 145, the winding of 34U, the con-
tacts 135, the wiper 115 and engaged contact in
the associated contact bank Ti6 of the first test
switch T10, the test conductor CUIS4 in the cable
125, the control conductor C248 of the telephone
line 245, the control wiper 316 of the first wiper
cet of the mechanism 310, the contacts 324, 383
and 363 and the control conductor C331 in the
cable 330 to the other terminal of the secondary
winding 156 of the test transformer 155. When
this test circuit is completed the test relay -38U
operates to_interrupt, at the contacts 34U2, the
previously traced path for short-circuiting the
winding of the first stop relay R143; whereupon a
‘circuit is completed for energizing in series the
winding of the first stop relay R740 and the ro-
tary magnet MT23, The last-mentioned circuit
extends from ground by way of the contacts 152,
723, the winding of R740, the contacts 723 and
the rotary magnet M123 to battery. When thus
energized, the first stop relay RT40 operates, while
further -operation of the rotary magnet M123 is
arrested due- to the high series resistance of the
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circuit previously traced for energizng the rotary

magnet M123. . :

At this time, the wiper 11 engages the contact
in the associated -contact bank 712 of the first
test switch 110 terminating the marking conduc-
ot  C5DE, the diréctory number of the telephone
line 245 extending to the paystation T2 being
1154, a number, the ten digit of which is 5 and
the unit digit of which is even. Upon operating,
the first stop relay R140 completes, at the con-
tacts 141 and T42, obvious circuits for illuminat-
ing the identity lamps ML! and CLI. Also, the
first stop relay R148 completes, at the contacts
143, a circuit for illuminating the identity lamp
DL5; this circuit extending from ground by way
of 'the contacts 743, the wiper 711 and engaged
contact” in the associated contact bank 712 of
the first test switch 716, CSDE and the identity
lamp DL5 to battery. Also, upon operating, the
test relay 34U completes, at the contacts 34Ul, a
circuit for illuminating the identity lamp UL,
this circuit extending from ground by -way of the
contacts 758, 12U2, 34U( and 164 and the identity
lamp UL4 to battery. Accordingly, at this time,
the identity lamps MLI, CL!, DL5 and ULA4, re-
spectively corresponding to the thousand digit 1,

the hundred digit 1, the ten digit 5 and the unit .

digit 4, are illuminated, thereby to indicate to the
operator at the first A operator position 500 that
the directory number of the telephone line 245
exténding to the paystation T2 seized by the
finder switch 300 is 1154,

At this point it is noted that the operation
of the first identity unit 730 to identify any other
telephone- line, such, for example, as the tele-
phone line 285 extending to the subscriber sub-
station T1, is substantially identical to ‘that pre-
viously explained. More particularly, in the last-
mentioned instance, the rotary magnet M123
continues to operate intermittently, thereby to
drive the wipers.noted of the first test switch 110
step by step in the counterclockwise direction un-
til the wiper 713 engages the first contact in the
contact bank Ti4 of the first test switch 140 ter-
minating the test conductor CUI 1 connected to
the control conductor C288 of the telephone line
295 extending to the subscriber substation Tt.
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In the present example, the test conductor CUlll
is terminated by the first contact in the contact
bank 714 of the first test switch T10. According-
ly, a test circuit substantially identical to that
previously traced is completed for energizing the
winding of the test relay (12U immediately the
first start relay R7138 operates. Hence, the test
relay 12U operates immediately in order to in-
terrupt, at the contacts 12U2, the previously
traced circuit for energizing the rotary magnet
M723 prior to operation thereof. Also, the first
stop relay R7140 operates at this time, thereby to
complete, at the contacts 141 and 742, the pre-
viously mentioned circuits for respectively illu-
minating the identity lamps MLi and CLIl. In
the present example, the. first stop relay R148
also completes, at the contacts 748, a circuit for
energizing the winding of the marking relay D,
this circuit extending from ground by way of the
contacts 743, the wiper 111 and engaged contact
in the associated contact bank 712 of the first test
switch 719, CIDO and the winding of ID fo bat-
tery. When thus energized the marking relay ID
operates to complete, at the contacts ID2, an ob-
vious circuit for illuminating the identity lamp
DLI. Also, the marking relay ID completes, at
the contacts 11, an obvious circuit for energiz-
ing the winding of the switching relay R760,
thereby to cause the latter relay to operate. Up-
on operating, the switching relay RT60 completes,
at the contacts 781, a circuit for illuminating the
identity lamp UL, this circuit extending from
ground by way of the contacts 753, 12U and 161
and the identity lamp ULf to battery. Accord-
ingly, at this time, the identity lamps MLI, CLA,
DLI and ULI, respectively corresponding to the
thousand digit 1, the hundred digit 1, the ten
digit 1 and. the unit digit 1, are illuminated,
thereby to indicate to the operator at the first A
operator position 830 that the ‘directory number
of the telephone line 285 extending to the sub-
scriber substation Tl seized by the finder switch
360 is 1111, '

In view of the above explanation of the mode
of operation of the first identity unit 7090, it will
be understood that, in the event the unit digit of
the directory number of a line being identified is
odd, one of the marking relays iD to 10D, in-
clusive, is operated, thereby to cause operation of
the switching relay R760; on the other hand, in
the event the unit digit of the directory number
of 4 line being identified is even, none of the
marking relays 1D to (8D, inclusive, is operated,
thereby to prevent operation of the switching re-
lay R71689. Accordingly, the illumination of the
identity lamps UL2, UL4, ULS, UL8 and ULig
are under the direct control of the respective
test relays 12U, 34U, 56U, 18U and 80U; while the
illumination of the identity lamps ULI, UL3,
UL5, ULT and UL9 are under the joint control
of the switching relay R769 and the respective
test relays 12U, 34U, 58U, 18U and 90U.

After the operator at the first A operator po-
sition 580 operates the identity key K515, there-
by to cause the first identity unit 763 to operate
and identify the directory number of the calling
telephione line seized by the finder switch 300
and this directory number is noted, the operator
at the first A operator position 580 returns the
identity key X575 to its normal position, there-
by to interrupt, at the contacts 578 thereof, the
previously mentioned circuit for illuminating the
signal lamp L5383 in order to indicate that the
identity key K575 occupies its normal position.
Also, when the identity key K575 is returned to
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its normal position, the previously traced circuit
for energizing the winding of the identity relay
R369 is interrupted at the contacts 517 thereof ;
while the previously traced circuit for energizing
in series the winding of the lockout relay R150
and the lower winding of the first start relay
R7T30 is interrupted at the contacts 576 thereof.
Accordingly, the identity relay R360, the lock-
out relay R180 and the first start relay R130 re-
store. Upon restoring, the lockout relay RT50
interrupts, at the contacts 152, the previously
traced circuit for energizing in series the first
stop relay RT40 and the rotary magnet M7123,
thereby to cause the first stop relay R740 to re-
store. . Upon restoring, the first start relay R130
interrupts, at the contacts 734, 135, 136, 137 and
738, one of the previcusly traced test circuits for
energizing one of the respective test relays 12U,
34U, 56U, 78U and 90U, thereby to cause the oper-
ated one of the test relays mentioned to restore.
Further, the first stop relay R140 interrupts, at
the contacts 743, the circuit for energizing the
winding of the operated one of the marking re-
lays ID to 10D, inclusive, in the event one of
these relays is operated, thereby to cause the
switching relay R160 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 lockouf relay R750 prepares, at the
contacts T51, the previously mentioned circuit for
energizing the upper winding of the first start
relay R130 or the second start relay, not shown.

From the foregoing explanation of the mode
of operation of the first test switch 719 in order
to cause the first identity unit 709 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 310 in the finder
switch 300, 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
310 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 R369 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 confrol wiper 36 of the first wiper set of
the mechanism 310 in the finder switch 3900,
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 310 in the finder switch 390.

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
380, 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 estaplished
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 639 had
previously selected an idle A operator position
when the calls were initiated at the subscriber
substation Tl 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 partici-
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 R589
interrupts, at the contacts 562, the previously
traced circuit for energizing the left-hand wind-
ing of the position relay R639 and interrupts, at
the contacts 561, the previously traced holding
circuit for energizing the winding of the hold re-
lay R670 in series with the right-hand winding
of one of the position relays R630, R649, R650,
etc. Accordingly, at this time, all of the position
relays R630, R640, RE€58, 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, R649, RE58, etc.,
interrupt, at the contacts 631, 641, 651, etc., the
breviously traced paths for applying ground po-
tential in the various operator positions to the
control conductor C689, thereby to interrupt the
pbreviously traced hoelding 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 RE10, thereby to re-
tain the latter relay in its restored position. Also,
the release relay R620 prepares, at the contacts
621, 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 previcusly 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 680 ; 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 1MI, a path for applying battery potential
by way of the winding of the second marking
relay 2M-to the marking conductor C536. - Also,
the first marking relay IM prepares, at the con-
tacts 1M2, the previously traced circuit for ener-
gizing the winding of the release relay R622;
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 R630, R649, 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 IM3, an
obvious circuit for illuminating the first storage
lamp L601. The illumination of the first storage
lamp L60i indicates to the operators at the vari-
ous A operator positions that a call is stored in
the first position or setting of the call storage
unit 609.

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 2M1, 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 il-
luminating the second storage sighal lamp 16562,
The illumination of the second storage lamp L§02
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 608. -

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 IM 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, 4M, 5M and 6M. Further, it will
be understood that, upon operating, the mark-
ing relays 3M, 4M, 5M and 6M respectively and
sequentially complete the circuits for illuminat-
ing the storage signal lamps 1603, 1.694, L6065 and
1.606. Finally, upon operating, the sixth mark-
ing relay 6M completes, at the contacts 6MI, a
path for applying battery potential by way of the
resistor- 612’ to the marking conductor C539,
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 650.

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 689 are occupied subsequent calls
and recalls are conserved until there is storage
facility in the call storage unit 660.

Continuing now with the operation of the call
storage unit 608, 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
RE39, R§40, R650, etc., in the main A operator
position distributor 630 operates, thereby to cause
the idle A operator position to be selected by the
main A operator position distributor 620 for use.
When the idle A operator position is selected
for use by the main A operator position dis-
tributor 630, ground potential is applied due to
the operation of the corresponding one of the
position relays R630, etc., to the control con-
ductor C588, thereby to complete the previously
traced circuit for energizing the winding of the
release magnet MG6208, whereupon the release
magnet MG20 operates immediately, thereby to
complete, at the contacts 623, the previously
mentioned circuit for energizing the winding of
the control relay R610, the control relay RG10
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 IM and the winding of the stop
relay in the finder switch of the first link, there-
by to cause the first marking relay IM 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 IM in-
terrupts, at the contacts IMI, 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
serieg circuit for energizing the stop relay in
the finder switch of the second link and the
winding of the first marking relay IM 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 IM restores
and subsequently reoperates. The restoration of
the first marking relay IM causes sequential
restoration of the marking relays M, 3M, 4M,
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 IM
prepares, at the contacts IMI, 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 2Ml,
the previously traced path for applying battery
potential by way of the winding of the third
marking relay 3M to the marking conductor
C834. In view of the above explanation of the
restoration and subsequent operation of each of
the marking relays 1M to 6M, inelusive, 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 6MI, 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; whéreupon, 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 wtih 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 ig 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 predetérmined order, in-
coming calls ‘and recalls to the exchange to the
operator  positions to be answered. Also, each
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 -opérator positions
and for completing connections independently
of the operator positions, which switching .ap-
paratus embodies automatic coin collecting and
meter registering equipment. L

While there has been described what is..at
bresent 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 modifications as.fall within the true
spirit ‘and scope of the invention: -

What is claimed is: L .

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 iaid
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, 4 B operator
Dosition, a line extending to said paystation, a
trunk extending to said said B operator position,
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 position over said

k(]

trunk to said B operator position, means under
the. cpntrol of an operator at said.one A operator
Dosition for establishing & connection: between
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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
ahswered, and additional means controllable
from said B operator position over said trunk for
governing said coin collection and refund control
means.

3. In o 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 associatéd with said line, a frunk
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 ohe 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- 3

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 frofm 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 ohe 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 plutality 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 iunder the control of an operator at said
one A operator position for establishing a con-
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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 & 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
governing 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. 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 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
means.

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, 2
Arst line extending to said paystation, & 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, &
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
sald 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 controliable over
said last-mentioned established connection for
governing said coin collection and refund control
means.

10. 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 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 caill
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
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-
gition to be answered, and additional means con-
trollable over said established connection for gov-
erning said coin collection and refund control
means. :

12, In a telephone system, a paystation inciud-
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 estaplish-
ing a connection independent of said operator
bosition 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
sald 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
sald 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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said control apparatus 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, 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 ecall-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 operafive
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. Tn 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 2 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 upon said 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
Iine 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 eonnection, 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 connecticn for op-
erating said message register.

19, Tn 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 o 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 operater 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

connectien for operating said message register.

20. In o 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 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 manner 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 connhecting 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-
hection 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 mesgage register, means
controllable over said established connhection .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 system, g substation, ‘a
first line extending to said substation, & message
register associated with said Srst livie, 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 ircludsd
in said link, said control apparsbus being oper-
ative in a first manner to create s call-back
upon said established connection and operative
in a second manner to release said link, means
centrollable over said second liné for selectively
governing the manner of operation of said con-
trol apparatus, means for routing a call-back
upon said established cennection to said oper-
ator position to ke answered, additional means
operative under the control of an operator at
sald operator position for releasing said link, and
means controlled only in response to the relegse
of said link by -$aid control apparatus for cper-
ating said message register. .

24. In a telephone system, . s paystation in-
cluding means for receiving coins or the like and
means for controlling-cellection and refund of
coins deposited in said csin 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, & third line, means selectively opera-
tive to establish a connection between said first
ling or said second line and $aid third line, a
plurality of operator positions, means control-
lable over said established conmection for Dosi-
tively selecting an idle one of said Cperaior po-
sitions to supervise said established connection,
and additional means controllatle over said
established connection for governing said coin
collection and refund control means in the event
said first line is included in €aid established con-
nection and for operating said message register
in the event gaid second line is included in said
established connection.

25. In o telephone system, o paystation in-
cluding means for receiving coins or the like
and means for controlling collection and refund
of coins deposited in said coin receiving meéans,
a first line extending to said baystation, 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 hetween said first
line cr said second line and said third line, a
plurality of operater 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
established connection, and additional means
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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 cperating
Said message register in the event said second
line is included in said established conhection.
26. 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,
2 first line extending to said baystation, a sub-
station, a second line extending to said sub-
station, a message register associated with said
second line, a third line, 3 piurality of operator
positions, means selectively operative to estab-
lish & connection between said first line or said
second line and an idle one of said operator po-
sitions, thereby fo. extend a call from said first
line or said second line to said one. operator
position to be answered, means for establishing
2. 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 & 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 reeall 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

recall upon said last-mentioned established -eon-
nection,. and additional means controllable over
said established connection for governing .said
coin collection and refund control means in the
event said first liné 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. o
27. In a telephone system, a paystation in-
cluding’ means for receiving coins or the like
and means for controlling eollection and refund
of coins deposited. in said coin receiving means,
a first line extending to said paystation, a sub-
station, a second lins extending to said sub-
station, & message registér associated with said
second line, a third line, a link including an
answer switch having access to said first line
and - szid second line and a call switch having
access to said third iine, means for ¢ausing the
answer switch of said link to seize said fifst line
or said second line, thereby to extend a cail to
said link, a plurality of operater positions,
switching apparatus having access to said oper-
ator positions, means for causing said switching
apparatus to route the eall 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 onhe operator position to cause
the call switch of said link to seize said third
line, thereby to complete a conmnéction between
said first line or said second lins 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, nicans controllable over

“sald . last-mentioned éstablished connection * for

cieating a recall upon said last-mentioned es-
tablished connection, means respénsive to a res
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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, & 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,
2 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. Tn 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,
2 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 sald
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,
2 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 fo 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 routing 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 ccllection 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 cperator 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-
vatus 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 ccnnecting 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
recelving 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-pack 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.

THOMAS F. CROCKER.



