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18 Claims.

The present invention relates to telephone sys-
tems and more particularly to improved semi-
automatic telephone systems of the character of
that disclosed and claimed in John Wicks Patent
No. 2,167,733, issued August 1, 1939,

It is an object of the present invention to
provide an improved arrangement for distrib-
uting calls to available cord circuits at a num-
ber of operator positions at a B switchboard.

Another object of the invention is to provide
a call distributing arrangement between a num-
ber of operator positions at an A switchboard
and a number of operator positions at a B switch-
board which comprises an improved switching
arrangement including a plurality of primary se-
lectors and a plurality of secondary selectors.

A further object of the invention is to provide
in a call distributing arrangement of the char-
acter noted, an improved arrangement for con-
trolling the assignment of both the primary and
secondary selectors and the cord circuits at the
various operator positions at the B switchboard.

The features of the present invention are il-
lustrated as being incorporated in a telephone
system comprising a first exchange including an
A switchboard provided with a number of oper-
ator positions, a second exchange including a
B switchboard provided with a number of oper-
ator positions, a plurality of trunk lines extend-
ing between the first exchange and the second
exchange, and automatic switching apparatus in
the second exchange for routing calls straight-
forward from the various operator positions at
the A switchboard to the various operator posi-
tions at the B switchboard.

In accordance with one feature ¢f the inven-
tion the telephone system comprises a B switch-
board including a plurality of operator positions,
& plurality of groups of cord circuits individually
associated with the operator positions, a plurality
of secondary selectors having access to the cord
circuits, means for causing idle ones of the sec-
ondary selectors to preselect idle ones of the
cord circuits in the various groups of cord cir-
cuits, a plurality of primary selectors having
access to the secondary selectors, an A switch-
board, a plurality of jacks at the A switchboard,
a pluralify of trunk lines individually associated
with the primary selectors and individually ter-
minating in the jacks, and means at the A switch-
board for routing a call over any one of the
trunk lines by way of the corresponding one of
the jacks. Also the system comprises means
controlled when a call is routed over one of
the trunk lines for causing the associated one
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of the primary selectors to operate and select
an idle one of the secondary selectors which has
preselected an idle one of the cord circuits in
one of the groups of cord circuits, thereby to
route the call on the one trunk line straight-
forward to the associated operator position at
the B switchboard to be answered, means con-
trolled when a call is routed over the one trunk
line for rendering busy the one trunk line, means
controlled when the one secondary selector is
selected by the one primary selector for ren-
dering busy the one secondary selector and the
one cord circuit in the one group of cord cir-
cuits, a source of tone voltage, and means con-
trolled when all of the secondary selectors are
rendered busy for preventing operation of all
of the primary selectors and for connecting the
source of tone voltage to each idle one of the
trunk lines.

In accordance with another feature of the in-
vention the system comprises means at each of
the operator positions at the B switchboard for
answering and for extending a call routed thereto,
a plurality of normally ineffective blocking means
individually associated with the operator posi-
tions, each of the blocking means being effective
to prevent calls from being routed to the asso-
ciated operator position, means controlled while
a call is being extended from one of the opera-
tor positions for rendering effective the asso-
ciated one of the blocking means, additional
means controlled while a call is being extended
from each of the operator positions for render-
ing again ineffective each of the blocking means.
More particularly, each of the cord circuits in
each of the groups of cord circuits includes means
for storing a call routed thereover; and the sys-
tem comprises further means controlled when
a call is stored in one of the cord circuits in
one of the groups of cord circuits for rendering
again effective the associated one of the block-
ing means, and additional means controlled when
a call is stored in one of the cord circuits in
each of the groups of cord circuits for prevent-
ing operation of the primary selectors and for
connecting the source of tone voltage to each
idle one of the trunk lines.

In accordance with a further feature of the
Invention the system comprises means controlled
when one of the secondary selectors is selected
by one of the primary selectors for rendering
busy the secondary selector and the one of the
cord circuits in one of the groups of cord cir-
cuits preselected by the one secondary selector
and for marking against selection each idle one
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of the secondary selectors which has preselected
the one cord circuit, and means including a dis-
tributor controlled when only a predetermined
number of the secondary selectors are marked
for selection for causing operation of the group
of idle secondary selectors marked against se-
lection, thereby to cause the last-mentioned
group of secondary selectors to preselect idle
ones of the cord ecircuits in the various groups
of cord circuits. More particularly, the distrib-
utor is so connected and arranged that the last-
mentioned group of secondary selectors is oper-
ated sequentially by subgroups in the event the
group exceeds a predetermined number and that

the last-mentioned group of secondary selectors 1

is operated substantially simultaneously in the
event the group does not exceed the predeter-
mined number,

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 character-
istic of the invention are set forth with par-
ticularity in the appended claims. The inven-
tion, both as to its organization and method of
operation, together with further objects and ad-
vantages thereof, will best be understood by ref-
erence to the following specification taken in con-
nection with the accompanying drawings in which
PFlgure 1 illustrates the general arrangement of
a telephone system including two exchanges and
embodying the present invention; and Figs. 2 to 5,
inclusive, taken together, illustrate the details of
the system having incorporated therein the fea-
tures of the invention, 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 two exchanges 10 and 20 and
a number of one-way trunk lines, including the
trunk lines 'TI, T2, T3, T4, etc., extending there-

between. 'The exchanges {0 and 20 are of the .,

manual type, each serving a number of sub-
seriber substations, not shown. The exchange 10
comprises an A board provided with a number
of A operator positions, including the positions
{1 and i2, and a B board, not shown; while the
exchange 20 comprises an A board, not shown,
and a B board provided with a number of B
operator positions, including the positions 81 and
92. Also the exchange 20 comprises automatic
switching apparatus, including a number of
groups of primary selectors, and a number of
groups of secondary selectors. For example, the
first and second groups of primary selectors re-
spectively include the individual primary selec-
tors PSi, PS2 and PS3, PS4; while the first and
second groups of secondary selectors respectively
include the individual secondary selectors ssi,
SS2, SS3, SS4 and SS§, S8, S87, S88. Further
the exchange 20 comprises a number of groups of
paired trunk circuits and cord circuits. For
example, the first group of paired trunk circuits
and cord circuits includes the paired trunk cir-
cuits and cord circuits §1, T1 and 52, 12, etc,, in-
dividually associated with the first position 91
at the B board; while the second group of paired
trunk circuits and cord circuits includes the
paired trunk circuits and cord circuits 61, 81
and 62, 82, ete., individually associated with the
second position 92 at the B board. Finally, the
exchange 20 comprises common equipment 65 as-
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sociated with each operator position at the B
board and with each trunk circuit and a number
of distributors including the distributors 68
and 67.

The trunk lines TI, T2, etc., extending between
the exchanges 10 and 20 terminate in jacks at
the A board in the exchange I0 and in the pri-
mary selectors in the exchange 20. For example,
the trunk line T terminates in a jack JI at the
first position Il at the A board in the exchange
10, the jack JI being multipled to other of the
positiens at the A board, and terminates in the
primary selector PSi in the first group of pri-
mary selectors in the exchange 20; while the
trunk line T2 terminates in a jack J2 at the
second position 12 at the A board in the exchange
10, the jack J2 being multipled to other of the
positions at the A board, and terminates in the
primary selector PS2 in the first group of pri-
mary selectors in the exchange 20. Thus it will
be understood that each primary selector in each
group of primary selectors in the exchange 20
is accessible by way of an associated trunk line
to several of the positions at the A board in the
exchange 10; and that each position at the A
board in the exchange 10 has access by way of the
associated trunk lines to several primary selec-
tors in each group of primary selectors in the
exchange 20.

Each secondary selector in each group of sec-
ondary selectors in the exchange 20 terminates 8
trunk line accessible to the primary selectors in
a corresponding group of primary selectors. For
example, the secondary selectors SSi, 852 and
SS3 in the first group of secondary selectors re-
spectively terminate the trunks 21, 22 and 23 ac-
cessible to the primary selectors in the first group
of primary selectors; while the secondary se-
lectors SS4, etc., in the first group of secondary
selectors respectively terminate the trunks 24,
ete., accessible to the primary selectors in the
second group of primary selectors. Similarly,
the secondary selectors SS5, SS6 and SS1 in the
second group of secondary selectors respectively
terminate the trunks 25, 26 and 27 accessible to
the primary selectors in the first group of pri-
mary selectors; while the secondary selectors
SS8, etc., in the second group of secondary se-
lectors respectively terminate the trunks 28, etc.,
accessible to the primary selectors in the second
group of primary selectors. Thus it will be under-
stood that the primary selectors in each group
of primary selectors have access to several sec-
ondary selectors in each group of secondary se-
lectors.

Each trunk circuit in each group of trunk cir-
cuits in the exchange 20 terminates a trunk ac-
cessible to the secondary selectors in a corre-
sponding group of secondary selectors. For ex-
ample, the trunk ecircuits 5f and 52 in the first
group of trunk circuits respectively terminate the
trunks 31 and 32 accessible to the secondary se-
lectors in the first group of secondary selectors;
while other trunk circuits in the first group of
trunk circuits respectively terminate the trunks
35, 36, etc., accessible to the secondary sclectors
in the second group of secondary selectors, Simi-
larly, the trunk circuits 8¢ and 62 in the second
group of trunk circuits respectively terminate the
trunks 41 and 42 accessible to the secondary se-
lectors in the first group of secondary selectors;
while other trunk circuits in the second group of
trunk circuits respectively terminate the trunks
45, 46, etc., accessible to the secondary selectors
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in the second group of secondary selectors. Thus
it will be understood that the secondary selectors
in each group of secondary selectors have access
to a number of trunk circuits in each group of
trunk circuits.

Each distributor in the exchange 20 governs
the distribution of the secondary selectors in the
various groups of secondary selectors accessible
to the primary selectors in the corresponding
group of primary selectors and controls the cut-
7ff of the primary selectors in the corresponding
group of primary selectors. For example, the
drst distributor 66 governs the distribution of the
secondary selectors in the various groups of
secondary selectors accessible to the primary
selectors in the first group of primary selectors,
and controls the cutoff of the primary selectors
in the first group of primary selectors.

The A board in the exchange 10 is of conven-
tional connection and arrangement comprising
a number of substantially identical operator po-
sitions each including position apparatus. As
best shown in Fig. 2, the position apparatus at
the first A operator position 11 comprises posi-
tion equipment including a number of cord cir-
cuits connected and arranged in a manner simi-
lar to the cord circuit 210. More particularly,
the cord circuit 210 comprises & line relay R200,
a busy relay R205, a call plug P207 and an
answer lamp L203, and it is adapted to be con-
nected to the telephone instrument 202 at the
first A operator position 11. Also, the jack JI
at the first A operator position {1 terminating
the trunk line Ti has a control relay R215 and a
busy lamp L2204 individually associated therewith.

The B board in the exchange 20 is of conven-
tional connection and arrangement comprising a
number of substantially identical operator posi-
tions each including position apparatus. As bhest
‘shown in Fig. 5, the position apparatus at the
first B operator position 91 comprises position
apparatus 93 including a telephone instrument,
not shown, a position key K530, an answer relay
RE35, apparatus for connecting the telephone
instrument to any one of the associated cord
circuits, not shown, and a number of split relays
individually associated with the various cord
circuits, the split relay R540 being individually
associated with the cord circuit 71.

Preferably. each of the primary selectors is
identical to the primary selector PSI in the first
group of primary selectors which comprises, as
best shown in Fig. 2, a rotary switch 250 and a
number of relays including a line relay R220, a
hold relay R230 and a stop relay R240 connected
and arranged in a manner more fully described
subsequently. The rotary switch 250 comprises
four rotary wipers 251, 253, 255 and 257 pro-
vided with individually associated rotary contact
banks 252, 254, 266 and 258 and a rotary magnet
M258 for moving the wipers noted in the rotary
direction.

Preferably, each of the secondary selectors is
identical to the secondary selector SSi in the
first group of secondary selectors which com-
prises, as best shown in Fig. 3, a rotary switch
370, a busy relay R360 and a test relay R365
connected and arranged in s manner more fully
described subsequently. The rotary switch 310
comprises four rotary wipers 371, 373, 315 and
371 provided with individually associated rotary
contact banks 372, 374, 376 and 818 and a rotary
magnet M379 for moving the wipers noted in the
rotary direction.

Preferably, each of the trunk circuits is iden-
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tical to the trunk circuit 5f in the first group of
trunk circuits, which comprises, as best shown
in Fig. 4, a number of relays including a busy
relay R420, a control relay R425, an answer
relay RA430, a switching relay RA440, a storage re-
lay R450 and a start relay R460 connected and
arranged in a manner more fully described sub-
sequently.

Preferably, each of the cord circuits is identi-
cal to the cord circuit 71 in the first group of
cord circuits, which comprises, as best shown in
Fig. 5, a repeater 500, and a number of relays
including a line relay R520, a battery supply relay
R510 and a busy relay R525 connected and ar-
ranged in a manner more fully described subse-
quently. Further the cord circuit 74 includes a
plug P5%45 and has individually associated there-
with an answer lamp L1546 and a line lamp 1L.541,

The common equipment 65 comprises, as best
shown in Fig. 4, a number of relays including an
operator start relay R405, an operator busy relay
R400 and a storage busy relay R410, connected
and arranged in a manner more fully described
subsequently,

Preferably, each of the distributors is identical
to the first distributor 66 which comprises, as
best shown in Figs. 2 and 3, a rotary switch 300
and a number of relays, including a common pri-
mary selector cutoff relay R265, a hold relay
R2170, two step relays R215 and R280, a plurality
of individual secondary selector cutoff relays,
including the individual secondary selector cut-
off relay R330 individually associated with the
secondary selector SS! in the first group of sec-
ondary selectors, a secondary selector start relay
R235, a switching relay R310, a test start relay
R340, a test stop relay R345, a distributor start
relay R350 and a common secondary selector
cutoff relay R325 connected and arranged in g
manner more fully described subsequently. The
rotary switch 380 includes two rotary wipers 301
and 303 provided with individually associated
rotary contact banks 302 and 304 and a rotary
magnet M305 for moving the wipers noted in the
rotary direction.

A better understanding of the connection and
arrangement of the apparatus incorporated in
the telephone system will be facilitated from a
consideration of the general operation of the
various pieces of apparatus incorporated therein
incident to the extension of a call from the A
hoard in the exchange 19 to the B board in the
exchange 20, as will appear hereinafter.

General operation of the system

Considering now the general operation of the
system with reference to Fig. 1 of the drawings
it is noted that, after a call on a telephone line
in the exchange 10 which is to be completed to a
telephone line in the exchange 20 is answered by
the operator at one of the operator positions at
the A board in the exchange {0, such, for exam-
ple, as the first A operator position I, the ecall is
trunked by way of one of the trunk lines extend-
ing between the exchange 10 and the exchange
20, such, for example, as the trunk line T, to
the automatic switching apparatus in the ex-
change 20. The call is then automatically routed
or trunked straightforward by the switching ap-
paratus in the exchange 20 over an idle one of
the cord circuits associated with an idle one of
the operator positions at the B board, such, for
example, as the first B operator position 91.
More particularly, when the operator at the first
A operator position (1 inserts the call plug of a
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cord circuit at her position into the jack JI ter-
minating the trunk line T, operation of the pri-
mary selector PSI in the first group of selectors
is initiated, whereupon the first selector PSI
seizes an idle trunk in the group of trunks acces-
sible thereto, such, for example, as the trunk 21.
At this point it is noted that the trunk 21 is idle
only when the associated secondary selector SS1
in the first group of secondary selectors is idle
and has previously selected an idle one of the
trunks accessible thereto, such, for example, as
the trunk 3f, the trunk 31 being marked as idle
only when the associated paired trunk eircuit 51
and cord circuit 11 are idle and the operator at
the first B operator position 81 is idle and in
readiness to receive a call. Accordingly, the pri-
mary selector PS| operates immediately to seize
the trunk 21 extending by way of the secondary
selector S8, the trunk 31, the trunk circuit 51
and the cord circuit Tl to the first B operator
position 8f, whereupon apparatus at the first B
operator position 91 operates to connect the tele-
phone instrument thereat to the cord circuit TI
and to cause a zip-zip tone to be transmitted to
the telephone instrument at the first B operator
position 91 and over the previously traced con-
nection to the telephone instrument at the first
A operator posttion 1. Accordingly, almost im-
mediately the operator at the first A operator
position €1 in the exchange 10 inserts the call
plug of the cord circuit at her position into the
jack JI, the connection is completed to the first
B operator position 81 in the exchange 20 and
tone is heard in the receiver of the telephone in-
strument at the first A operator position {1 indi-
cating to her that the number may be passed
to the operator at the first B operator position 91.
The operator at the first A operator position 11
then passes the number to the operator at the
first B operator position 81, whereupon the opera-
tor gt the first B operator position 91 promptly
completes the connection to the called telephone
line in the exchange 28, at which time the posi-
tion apparatus 93 at the first B operator position
9! is again rendered idle for further use.

Idle ones of the secondary selectors in the vari-
ous groups of secondary selectors accessible to
the primary selectors in a corresponding group ot
primary selectors are assigned intermittently by
the associated distributor. For example, when a
predetermined number of the secondary selectors
in the various groups of secondary selectors are
rendered busy to the primary selectors in the first
group of primary selectors, operation of the asso-
ciated first distributor 68 is initiated. At this
point it is noted that the secondary selectors in
the various groups of secondary selectors may be
rendered busy either by the direct seizure and
extension of connections by way of the secondary
selectors or by the seizure and extension of con-
nections by way of the trunk circuits previously
selected by the secondary selectors. Accordingly,
when operation of the first distributor 66 is initi-
ated, operations of the idle secondary selectors in
the various groups of secondary selectors accessi-
ble to the primary seleetors in the first group of
primary seteetors which are selecting busy trunk
circuits are initiated. These secondary selectors
in the various groups of secondary selectors then
operate to preselect idle ones of the trunk circuits
in the various groups of trunk circuits. Further,
it is noted that the particular mode of operation
of the first distributor 66 depends upon the num-
ber of secondary selectors in the various groups
of secondary selectors, the operations of which
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are initiated when operation of the first distribu-
tor 66 is initiated. More particularly, in the
event the operations of a large number of sec-
ondary selectors are initiated, the first distributor
66 operates further in order to cause these sec-
ondary selectors to be operated in sequential
groups; on the other hand, in the event the op-
erations of a small number of secondary selectors
are initiated, the first distributor 66 is not further
controlled, thereby to allow all of these secondary
selectors to operate simultaneously.

Furthermore, the first distributor 86 is so con-
nected and arranged that when all of the sec-
ondary selectors in the various groups of sec-
ondary selectors, accessible to the primary selec-
tors in the first group of primary selectors, are
busy, the first distributor 66 operates, thereby to
prevent further operation of the primary selec-
tors in the first group of primary selectors and
to mark as busy the associated trunk lines termi-
nating in the jacks at the various positions at the
A board in the exchange (0.

Also the trunk circuits in each group of trunk
circuits are so connected and arranged that when
the associated B operator position is busy answer-
ing a call on a cord circuit in the associated group
of cord circuits, each of the other trunk circuits
in the associated group of trunk circuits is ren-
dered busy, thereby to prevent additional calls to
be extended to the associated B operator position
at this time.

Furthermore, the trunk circuits in the various
groups of trunk circuits are so connected and ar-
ranged that, when all of the B operator positions
are busy, one additional call may be stored ina
trunk circuit in each group of trunk circuits.
Finally, the common equipment €6 is so con-
nected and arranged that, when one call is stored
in a trunk circuit in each group of trunk cir-
cuits, the various distributors are controlled,
thereby to prevent operation of the primary se-
lectors in the various groups of primary selectors
and to mark as busy each of the trunk lines ex-
tending to the various positions at the A board
in the exchange 10.

Detailed operation of the system

Considering now the detailed operation of the
system with reference to Figs. 2 to 5, inclusive,
it is assumed that the operator at the first A
operator position 1l in the exchange 10 has an-
swered a call on the cord circuit 210 which is to
be completed in the exchange 20. After an-
swering the call the operator at the first A op-
erator position (f inserts the call plug P201 of
the cord circuit 210 into one of the jacks termi-
nating an idle one of the trunk lines, such, for
example, as the jack Ji, the trunk line Tf being
marked as idle by the extinguished condition of
the busy lamp 1204 associated with the jack Ji
terminating the trunk line T1. 'When the call
plug P201 is inserted into the jack J i there is
completed an obvious circuit for energizing in
series the winding of the busy relay R205 in the
cord circuit 210 and the winding of the control
relay R215, thereby to cause operation of these
relays. Upon operating, the busy relay R205
completes, at the contacts 206, an obvious cireuit
for illuminating the answer lamp L203; and upon
operating, the control relay R215 completes, at
the contacts 216, an obvious circuit for illumi-
nating the busy lamp L204 at the first A operator
position |1 and the corresponding busy lamps at
the other A operator positions. The illumina-
tion of the answer lamp 1,203 indicates fo the
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opérator at the first A operator position I that
the call has not yet been answered on & called
telephone line in the exchange 20; while the i1-
lumination of the busy lamps at the various A
oberator positions indicates to the operators
thereat that the trunk line T1 is bus A

Also when the call plug P207 of the cord cir-~
cuit 210 is inserteq into the jack Ji there is com-
energizing the lower winding
of the line relay R220 in the primary selector PS|
terminating the trunk line Ti, this circuit ex-
tending from ground by way of the upper wind-
Ing of the line relay R200 in the cord circuit 210,
C212, the call blug P207, the jack J 1, the line con-
ductor C295 of the trunk line T, the contacts
243, the lower winding of the line relay R220 in
the primary selector PSI, the contacts 241, the
line conductor C294 of the trunk line TI,
jack J1, the call plug P281, C211 and the lower
winding of the line relay R200 in the cord circuit
219 to battery. When this ecircuit is completed
the line relay R220 in the primary selector PSi
operates; however, the line relay R200 in the
cord circuit 240 does not operate due to the high
series resistance of this circuit. Upon oberating,
the line relay R22p completes, at the contacts
221, an obvious circuit for energizing the wing-
ing of the hold relay R230, thereby to cause the
latter relay to operate. Upon operating, the hold
relay R230 brepares, at the contacts 231, a path
for applying ground potential to the wiper 255
of the rotary switch 250 and completes, at the
contacts 233, a test circuit for the stop relay
R240.

The subsequent Operation of the primary se-
lector PS| depends upon the idle or busy condi-
tion of the trunk 2{ engageqd by the wipers noted
of the rotary switch 250 and extending to the sec-
More particularly, it ig

gizing the rotary magnet M259. The path for
short-circuiting the winding of the stop relay
R240 extends from the groundeq control con-
ductor C264 of the trunk 21 by way of the wiper
251 and engaged contact in the associated con-

tacts 232, ground.
The short-circuiting of the winding of the stop
relay R240 bositively prevents operation thereof
at this time. The circuit for energizing the ro-
tary magnet M259 extends from the grounded
control conductor C264 of the trunk 2+ by way of
the previously traced bath to the contacts 233,
and therefrom by way of the contacts 259 and
the rotary magnet M259 to battery. When thus
energized the rotary magnet M259 operates,
thereby to condition the wipers noted of the ro-
tary switch 250 to be driven one step
wise direction and to interrupt, at
259, the previously traced cireuit for energizing
the rotary magnet M259, thereby to cause the
rotary magnet M259 to restore. Upon restoring,
the rotary magnet M259 drives the wipers noted
-of the rotary switch, 250 ona step. in. the clockwise
direction, thereby .to
Totary switch 250 to, engage the second contact
A0 the associated, contact bank 258 terminating
-khe. control -conductor .of | the. next trunk. A
cordingly, the primary selector PSI operates. as
previously

:cause the wiper 251 of the '

explained, thereby to test the idle or .
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the next trunk, More particu-
larly, the rotary magnet M259 of the rotary
switch 250 is energized intermittently, thereby to
cause the rotary switch 250 to be driven step by
step in the clockwise direction until the wipers
noted thereof select an idle trunk.

Assuming that the trunk 21 selected by the
wipers noted of the rotary switch 250 is idle at
this time, battery potential appears upon the
control conductor C264 thereof and there is com-
pleted in multiple g circuit identical to that pre-
viously traced for energizing the winding of the
stop relay R240 and g path identical to that pre-
viously traced for short-circuiting the rotary

Accordingly, in this event, op-
eration of the rotary magnet M259 is not inj-
tiated and the stop relay R240 operates imme-
diately. Upon operating, the stop relay R240
interrupts, at the contacts 241, the breviously
mentioned path for short-circuiting the rotary
magnet M259 ang at the contacts 246,

minating the trunk 24, in g Mmanner more fully
explained subsequently., Also, upon operating,
the stop relay R240 completes, at the contacts

i i the winding of the

operate due to the high series resistance of this
circuit. Also the busy relay R360
the contacts 361, a

As previously noted, when operation of the
primary selector PS{ is initiated, ground poten-
tial appears upon the control conductor C264
in the event the trunk 21 is busy; while battery
potential appears upon the control conductor
C264 in the event the trunk 21 i idle. Assuming
that the secondary selector 85§ has breviously
selected the trunk extending to the trunk
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for applying ground potential
ductor C383 of the trunk 31 which is completed
depending upon 2 number of conditions, in a
manner more fully explained hereinafter. For
example, a path may be completed for applying
ground potential to the control conductor C383
of the trunk 31 which extends from ground by
way of the contacts 424 to the control conductor
C383 of the trunk 31; a path may be completed
for applying ground potential to the control con-
ductor C383 of the trunk 31 which extends from
ground by way of the contacts 441, 433, and 423
to the control conductor C383 of the trunk 31;
a path may be completed for applying ground
potential to the control conductor C383 of the
trunk 31 which extends from ground by way of
the contacts 454, 432 and 423 to the control con-
ductor C383 of the trunk 31; and a path may
pve completed for applying ground potential to
the control conductor €383 of the trunk 31 which
extends from ground by way of the contacts 462,
453, 432 and 423 to the control conductor C383
of the trunk 3i. The particular one of these
paths for applying ground potential to the con-
tro} conductor C383 of the trunk 31 depends
upon certain operating conditions of the trunk
circuit 51, the associated cord circuit 11 and the
apparatus at the associated first B operator posi-
tion 91, in a manner more fully explained here-
inafter. Assuming that the secondary selector
sS{ has previously selected the trunk 31 ex-
tending to the trunk circuit 51 at this time, the
path for applying battery potential to the con-
trol conductor C264 of the trunk 21 extends from
battery by way of the winding of the test relay
R365, the wiper 315 and engaged contact in the
associated contact bank 376 of the rctary switch
378, the control conductor C382 of the trunk 31,
the contacts 422, 452, 431, 432 and 423, the con-
trol conductor C383 of the trunk 31 and the
wiper 3117 and engaged contact in the associated
contact bank 378 of the rotary switch 370 to the
control conductor 264 of the trunk 21.

Also upon operating, the stop relay R240 in-
terrupts, at the contacts 241 and
viously traced circuit for energizing the lower
winding of the line relay R220, thereby to cause
the line relay to restore. Also the stop relay
R240 completes, at the contacts 242 and 244, a
loop circuit extending between the line relay
R200 in the cord circuit 210 and the line relay
R520 in the cord circuit 11. This loop circuit
extends from ground by way of the upper wind-
ing of the line relay R220, C212, the call plug
P201, the jack J1, the line conductor C295 of
the trunk line T1, the contacts 248, the wiper
253 and engaged contact in the associated con-
tact bank 254 of the rotary switch 250, the line
conductor C262 of the trunk 21, the wiper 313
and engaged contact in the associated contact
bank 3714 of the rotary switch 316, the line con-
ductor €381 of the trunk 31, the winding 504 of
the repeater 500, the right-hand and left-hand
windings of the line relay R520, the winding 503
of the repeater 500, the line conductor C380 of
the trunk 31, the wiper 371 and engaged contact
in the associated contact bank 312 of the rotary
switch 318, the line conductor C260 of the trunk
24, the wiper 25{ and engaged contact in the
associated contact pank 252 of the rotary switch
950, the contacts 242, the line conductor C294
of the trunk line Tl, the jack Jt, the call plug
P201, C211 and the lower winding of the line
relav R200 in the cord circuit 210 to battery.

243, the pre- °

10

15

20

25

30

35

40

50

Nk

80

65

70

76

5,249,449

to the control con--

line relay
However,
in the cord circuit 210 does
the high series resistance of

When this loop circuit is completed the
R520 in the cord circuit 11 operates.
the line relay R200
not operate due to
this circuit.

Upon restoring, the line relay R220 interrupts,
at the contacts 221, the previously mentioned
cireuit for energizing the winding of the hold
relay R230, thereby to cause the latter relay to
restore shortly thereafter, the hold relay being
of the slow-to-release type. At this point it is
noted that, prior to the restoration of the hold
relay R230 to interrupt, at the contacts 231, the
previously traced path for applying ground po-
tential to the control conductor C264 of the trunk
21, an alternative path is completed for applying
ground potential to the control conductor C264
of the trunk 2I. Accordingly, the previously
mentioned holding gircuit for energizing the
winding of the busy relay R360 and the previ-
cusly traced circuit for energizing in series the
winding of the stop relay R280 and the rotary
magnet M259 are not interrupted incident to the
restoration of the hold relay R230.

Upon operating, the line relay R520 in the
cord circuit TI completes, at the contacts 522,
an obvious circuit for {lluminating the line lamp
1547 and an obvious path for applying ground
potential by way of the answer lamp 1.546 to
the control conductor C551’ in the position ap-
paratus 93 at the first B operator position 81.
This application of ground potential to the con-
trol conductor ¢551° causes the position appa-
ratus 93 to operate, thereby to associate the
telephone jnstrument at the first B operator
position 91 with the cord circuit TI, whereupon
a circuit is completed for illuminating intermit-
tently the answer lamp 1.546. The illumination
of the line lamp L547 indicates to the operator
at the first B operator position 81 that there is
a call waiting to be answered on the cord circuit
1i; while the flashing of the answer lamp L5486
indicates to the operator at the first B operator
position 94 that the position apparatus 93 is
operatively connected to the cord circuit TI.
Also when the position apparatus 93 is opera-
tively connected to the cord circuit 11, tone cur-
rent is transmitted therefrom to the telephone
instrument at the first B operator position 91
and over the line conductors C850 and Ch51 to
the repeater 508. More particularly, tone cur-
rent is transmitted over the windings 501 and
502 of the repeater 500, thereby to cause a similar
tone current to be transmitted over the previ-
ously traced connection, including the trunk line
T1, to the cord circuit 210 at the first A operator
position 1. The transmission of tone current
to the receiver of the telephone instrument at
the first B operator position 81 indicates to the
operator thereat that the position apparatus 93
is operatively connected to one of the cord cir-
cuits; while the transmission of tone current to
the cord circuit 210, and consequently to the
telephone instrument 202 operatively agsociated
therewith at the first A operator position {1,
indiecates to the operator thereat that the call
has been answered at the B board in the ex-
change 20. Accordingly, the operator at the first
A operator position i1 in the exchange 10 passes
the number to the operator at. the first B opera-
tor position 91 in the exchange 20; and thereafter
the operator at the first B operator position 91
completes the connection to the called telephone
line in the exchange 20.

Also when the position apparatus 93 is con-
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nected to the tord cireuit T1 the answer relay
R535 operates, thereby to eomplete, at the con-
tacts 536, an obvious multiple cireuit for ener-
gizing the windings of the answer relays in the
trunk circuits in the first group of trunk circuits.
For example, the answer relay R430 in the trunk
circuit §1 is operated, thereby to complete, at
the contacts 433, the previously traced path for
applying ground potential to the control con-
ductor C383 of the trunk 3i. Similarly, the
answer relays in the other trunk circuits in the
first group of trunk circuits operate, thereby to
mark the trunks respectively extending thereto
as busy in order to prevent the secondary selec-
tors in the various groups of secondary selectors
which have previously selected the trunks men-
tioned from being selected by the primary selec-
tors in the various groups of primary selectors
at this time, in order to mark the other cord
circuits in the first group of cord circuits indi-
vidually associated with the first B operator
position 91 as busy to the primary selectors in
the various groups of primary selectors.

Also upon operating, the line relay R520 in the
cord circuit 71 completes, at the contacts 521, an
obvious circuit for energizing the winding of the
busy relay R525, thereby to cause the latter re-
lay to operate. Upon operating, the busy relay
R525 completes, at the contacts 526, an obvious
circuit for energizing the winding of the busy
relay R420 in the trunk circuit 5i . thereby to
cause the latter relay to operate. Upon operat-
ing, the busy relay R420 interrupts, at the con-
tacts 422 and 423, a further point in the previ-
ously traced connection between the control con-
ductors C382 and C383 of the trunk 3{ and com-
Dletes, at the contacts 424, the previously men-
tioned path for applying ground potential to the
control conductor C383 of the trunk 31. This ap-
plication of ground potential to the control con-
ductor C383 of the trunk 3{ completes the previ-
ously traced multiple holding circuits for energiz-
ing the winding of the busy relay R368 in the
secondary selector SSI and the winding of the
stop relay R240 in series with the rotary magnet
M259 in the primary selector PSI. Also the busy
relay R420 completes, at the contacts 421, a cir-
cuit for energizing the winding of the test relay
R365 in the secondary selector S8, this circuit
extending from ground by way of the contacts
421, the control conductor C382 of the trunk 31,
the wiper 375 and enegaged contact in the asso-
ciated contact bank 376 of the rotary switch 370
and the winding of R365 to battery. When thus
energized the test relay R365 operates, thereby
to prepare, at the contacts 361, a circuit traced
hereinafter for energizing the rotary magnet
M3179 of the rotary switch 370 and to complete,
at the contacts 366, an obvious path for short-
circuiting the resistor 342. At this point it is
noted that a normally completed series eircuit
for energizing the winding of the test stop relay
R345 and the test start relay R340 in the first
distributor 66 is provided which includes a num-
ber of resistors arranged in series relationship
and provided in the secondary selectors in the
various groups of secondary selectors accessible
to the primary selectors in the first group of pri-
mary selectors. The series resistance of the
above-traced circuit is sufficiently high to prevent
adequate energization of the test start relay R340
and the test stop relay R345 under normal con-
ditions; and the resistance of this serfes circyit
is not reduced sufficiently in order to cause ade-
quate energization, of the windings, of the test
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start relay R840 and the test stop relay R345
until several of the resistors provided in the sec-
ondary selectors are short-circuited, in g manner
more fully explained hereinafter, the test start
relay R340 and the test stop relay R345 being
operated when the windings thereof are ade-
quately energized,

Also upon operating, the answer relay R430
brepares, at the contacts 434, a circuit traced
hereinafter for energizing the winding of the
storage relay R450 and prepares, at the contacts
435, a point in a chain circuit traced hereinafter
for energizing the winding of the operator busy
relay R400 in the common equipment 65 for
purposes more fully explained hereinafter.

The operator at the first B operator position
91 initiates the extension of the call to the called
line in the exchange 20 by inserting the plug
P545 of the cord circuit 11 into the jack ter-
minating the desired called line, Thereafter, the
position apparatus 93 associated with the first B
operator position 91 causes ringing current to be
projected over the called line and then operates
further, thereby to disconnect the cord circuit,
11 from the position apparatus 93 in order to free
the position apparatus 93 associated with the
first B operator position 91 to receive additional
calls routed thereto over idle ones of the cord cir-
cuits in the first group of cord circuits from the
A board in the exchange 10. When the position
apparatus 83 is disconnected from the cord cir-
cuit Tl the answer relay R535 restores, thereby
to interrupt the previously mentioned circuits for
energizing the answer relays in the trunk circuits
in the first group of trunk circuits in order to
cause the answer relays to restore, More par-
ticularly, the answer relay R430 in the trunk cir-
cuit &1 restores to interrupt, at the contacts 434,
a further point in the Dbreviously mentioned cir-
cuit for energizing the winding of the storage
relay R450 and to interrupt, at the contacts 435,
a further point in the previously mentioned cir-
cuit for energizing the winding of the operator
busy relay R400.

When the call is answered on the called tele-
phone line in the exchange 20 a loop circuit is
completed for energizing the winding of the bat-
tery supply relay R510 in the cord circuit T1.
This circuit extends from ground by way of the
right-hand winding of the battery supply relay
R5!0, the winding 502 of the repeater 500 and
the line conductors C5§51 and C553 to the plug
P545; and from battery by way of the left-hand
winding of the battery supply relay RSID, the
winding 581 of the repeater 500 and the line con-
ductors C550 and C552 to the blug P545, the plug
P545 being connected by way of the jack ter-
minating the called line to a bridge path present
between the line conductors of the called line.
When this circuit is completed a connection is
established between the calling line in the ex-
change 18 and the called line in the exchange 20,
this connection including the calling line and the
cord circuit 210 at the first A operator position
1 in the exchange 10, the trunk line TI and the
primary selector PSI, the secondary selector SSI,
the trunk circuit 51, the cord circuit 1 and the
called line in the exchange 20. Further it is
noted that the line conductors C380 and C381 of
the cord eircuit 11 are connected to the windings
503 and 504 of the repeater §00; while the line
canductors 'C550 and C561 of the cord circuit 11
are connected to the windings 501 and 502 of
the repeater 500, the windings 501 and 502 of the

{

Tpeater, 800 being inductively coupled to the
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windings 503 and 504 thereof. Further it is noted
that a signal current path is provided hetween
the line conductors C380 and C381 of the cord
circait 11, including the condenser 508 and ex-
cluding the windings of the line relay R520;
while a signal current path is provided between
the line conductors C850 and C551 of the cord
circuit 11, including the condenser 505 and ex-
cluding the windings of the battery supply relay
R510.

Upon operating, the pattery supply relay R510
interrupts, at the contacts 512, the previously
mentioned circuit for illuminating the line lamp
1541, thereby to indicate to the operator at the
first B operator position 91 that the call routed
by way of the cord circuit 11 has been answered.
Also the battery supply relay R510 interrupts,
at the contacts 512, a further point in the previ-
ously mentioned circuit for illuminating inter-
mittently the answer lamp 1.546, the last-men-
tioned circuit being interrupted incident to the
operation of the position apparatus 93 to discon-
nect the cord circuit Tl therefrom. Finally, the
battery supply relay R510 completes, at the con-
tacts 511, an obvious path for short-circuiting
the right-hand winding of the line relay R520,
thereby to reduce the resistance of the previ-
ously traced connection including the line relay
R200 in the cord circuit 210 at the first A oper-
ator position Il in the exchange 18, thereby to
cause the line relay R200 to operate. Upon op-
erating, the line relay R200 interrupts, at the
contacts 201, the previously mentioned circuit
for illuminating the answer lamp 1.203, thereby
o indicate to the operator at the first A opera-
tor position 11 that the call has been answered
on the called line in the exchange 20.

Reviewing now the operation of the trunk cir-
cuit 51, it is noted that the busy relay R420 oc-
cupies its operated position, thereby to cause
ground potential to be applied, at the contacts
424, to the control conductor C383 of the trunk
31 and to cause ground potential to be applied
by way of the secondary selector SSi to the con-
trol conductor C264 of the trunk 2i. Also the
operated busy relay R420 causes ground poten-
tial to be applied by way of the contacts 421 to
the control conductor C382 of the trunk 31. The
application of ground potential to the control
conductor C264 of the trunk 2§ marks the trunk
21 and consequently the secondary selector sst
as busy to each primary selector in the first
group of primary selectors, thereby to prevent
other of the primary selectors in the first group
of primary selectors from seizing the trunk 21.
The application of ground potential to the con-
trol conductor C383 of the trunk 31 marks the
trunk 31, and consequently the trunk circuit 5l
and the cord circuit TI individually associated
with the first B operator position 94, as busy to
the secondary selectors in the first group of sec-
ondary selectors. thereby to prevent any of the
secondary selectors in the first group of second-
ary selectors from seizing the trunk 31 when an-
other preselecting operation of the secondary se-
lectors in the first group of secondary selectors
is initiated, in a manner more fully explained
hereinafter. Furthermore, the application of
ground potential to the control conductor C383
of the trunk 31 marks as busy any one of the
secondary selectors in the first group of second-
ary selectors which has previously selected the
trunk 31 prior to the operation of the secondary
selector S8t in the first group of secondary se-
lectors. Accordingly, at this time, each second-

10

16

20

25

30

36

40

50

86

60

85

70

2,949,449

ary selector in the first group of secondary §é:
lectors which has previously selected the trunk
31 prior to the operation of the secondary se-
tector SS1 in the first group of secondary selec-
iors is marked as busy to the primary selectors in
the correspoirding groups ol primary selectors.

The application of ground potential to the con-
trol conductor €382 of the trunk 31 completes
the previously traced circuit for energizing the
winding of the test relay R385 in the secondary
selector SSI in the first group of secondary se-
lectors and the operating circuits of the test re-
lays in the other secondary selectors in the first
group of secondary selectors which have previ-
ously selected the trunk 31 prior to the operation
of the secondary selector 581 in the first group
of secondary selectors. Accordingly, at this time,
the test relays in several of the secondary selec-
tors in the first group of secondary selectors may
occupy their operated positions, thereby to
short-circuit the associated resistors in the cor-
responding secondary selectors in the first group
of secondary selectors. More particularly, the
test relays in a predetermined number of the sec-
ondary selectors in the first group of secondary
selectors may be operated, thereby to cause the
resistance of the previously traced series circuit
for energizing the windings of the test start re-
1ay R340 and the test stop relay R345 to be ap-
preciably reduced. More particularly, the test
start relay R340 is of the marginal type and is
so connected and arranged that it is operated
when there are only two idle secondary selectors
in the various groups of secondary selectors ac-
cessible to the primary selectors in the first group
of primary selectors which are available to be
seized by the primary selectors in the first group
of primary selectors and that it is restored when
there are four or more idle secondary selectors
in the various groups of secondary selectors ac-
cessible to the primary selectors in the first
group of primary selectors which are available
o be seized by the primary selectors in the first
group of primary seleetors. FPurthermore, the
test stop relay R348 is of the marginal type and
is so connected and arranged that it is operated
only when there are no idle secondary selectors
in the various groups of secondary selectors ac-
cessible to the primary selectors in the first group
of primary selectors which are available to be
seized by the primary selectors in the first group
of primary selectors.

The release of the established connection be-
tween the calling line in the exchange {0 and the
called line in the exchange 20 is under the con-
trol of the respective lines. More particularly,
when the connection to the called line in the ex-
change 20 is released the previously traced cir-
cuit for energizing the winding of the battery
supply relay R5I0 is interrupted, thereby to
cause the latter relay to restore. Upon restor-
ing, the battery supply relay R510 recompletes,
at the contacts 512, the previously mentioned
eireuit for illuminating the line lamp L547. The
illumination of the line lamp L1547 indicates to
the operator at the first B operator position 81
that the connection to the ecalled line in the ex-
change 20 has been released, whereupon the op-
erator at the first B operator position 8¢ takes
down the connection by withdrawing the plug
PBA5 of the cord circuit Tl from the jack ter-
minating the called line. Also, upon restoring,

the battery supply relay R510 interrupts, at the

contacts 511, the previously mentioned path for
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short-circuiting the right-hand winding of the
line relay R520, thereby to Increase the resist-
ance of the loop circuit including the winding of
the line relay R200 in the cord circuit 210 at the
first A operator position 11 in the exchange 10,
thereby to cause the line relay R200 to restore,
Upon restoring, the line relay R210 completes, at
the contacts 201, the breviously mentioned cir-
cuit for illuminating the answer lamp L203. The
illumination of the answer lamp L203 indicates
to the operator at the first A operator Position (4
that the connection to the called line in the ex-
change 20 has been released. The operator at
the first A operator position 11 then takes down
the connection to the trunk line T1 by withdraw-
ing the call plug P207 of the cord circuit 210 from
the associated jack JI terminating the trunk line
Tl and by withdrawing the answer plug of the
cord circuit 240 from the associated jack ter-
minating the calling line in the exchange 10.
When the eali plug P207 is withdrawn from
the jack JI, the breviously traced loop circuit,
including the windings of the line relay R520 in
the cord circuit 11, is interrupted, thereby to
cause the line relay R520 to restore.
storing, the line relay R520 interrupts, at the
contacts 522, the previously mentioned circuit
for illuminating the line lamp 1541,
the operator at the first B operator
postion 91 that the connection from the A board
in the exchange 10 has been taken down, Fur-
ther the line relay R520 interrupts, at the con-
tacts 521, the breviously mentioned circuit for
energizing the winding of the busy relay R525,
thereby to cause the latter relay to restore and
interrupt, at the contacts 526, the previously
menioned circuit for energizing the winding of
the busy relay R420 In the trunk cireuit 51.
The busy relay R4826 then restores to interrupt,
at the contacts 424, the previously traced path
for applying ground potential to the contro]
conductor C383 of the trunk 31, thereby to mark
the trunk 21 as idle to the secondary selectors
in the first group of Secondary selectors, and to
interrupt the breviously traced holding eircuit
for energizing the winding of the busy relay
R360 and the previously traced holding circuit
for energizing the winding of the stop relay
R240 in series with the rotary magnet M259.
The busy relay R360 in the secondary selector
SS1 and the stop relay R240 in the primary se-
lector PSI then restore. Upon restoring, the
busy relay R360 Prepares, at the contacts 362,
2 point in a circuit traced hereinafter for ener-
gizing the rotary magnet M379. Upon restor-
ing, the stop relay R240 interrupts, at the con-
tacts 246, a further point in the previously traced
holding circuit for energizing the winding there-
of in series with the rotary magnet M259, Also
upon restoring, the busy relay R429 recompletes,
at the contacts 422 and 423, the breviously traced
connection between the control conductors C3§2
and C383 of the trunk 31, thereby to cause bat-,
tery potential to be applied to the control con-
ductor C383 of the trunk 31 and ito the control
conductor C264 of the trunk 2i . The applica-
tion of battery potential to the control conduc-
tor C383 of the trunk 31 marks the trunk 31 as
idle to the secondary selectors in the first group
of secondary selectors; and the application of
battery potential to the control conductor C264
of the trunk 2{ marks the trunk 21 as idle to
the primary selectors in the first group of pri-
mary selectors. Also upon restoring, the busy
relay R420 interrupts, at the contacts 421, the
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breviously traced path for applying ground PO~
tential to the control conductor C382 of the
trunk 31, thereby to interrupt the circuits for
energizing the windings of the test relays in the
various secondary Selectors in the first group of
secondary selectors which have previously se-
lected the trunk 31, Upon restoring, the test
relay Ri365 interrupts, at the contacts 366, the
Dreviously mentioned path for short-circuiting
the resistor 342, thereby to increase the series
resistance of the Previously traced circuit for
energizing in series the windings of the test
start relay R340 and the test stop relay R345 of
the first distributor 66. Further, the test relay
R365 interrupts, at the contacts 367, a point in
a circuit traced hereinafter for energizing the
rotary magnet MS319, At this time the appa-
ratus in the exchanges |0 and 20 utilized in
completing the Previously traced connection are
completely released and available for further
use.

Considering now the operation of the first dis-
tributor 66, when there are only two idle sec-
ondary selectors in the various groups of sec-
ondary selectors accessible to the primary se-
lectors in the first group of primary selectors,
the resistance of the breviously traced series
circuit for energizing the winding of the test
start relay R340 and the winding of the test
Stop relay R345 ig reduced sufficiently, thereby
to cause operation of the test start relay R340,
Upon operating, the test start relay R340 com-
Pletes, at the contacts 341, an obvious circuit
for energizing the windings of the secondary
selector start relay R335, thereby to cause the
latter relay to operate. TUpon operating, the
Secondary selector start relay R335 pPrepares, at
the contacts 336, 331, etc., circuits for energiz-
ing the rotary maguaets in the secondary selec-
tors in the various groups of secondary selectors
accessible to the primary selectors in the first
group of primary selectors, For example, at
this time, the breviously mentioned ecircuit for
energizing the rotary magnet M319 of the rotary
switch 3708 included in the secondary selector
881 is completed only in the event the second-
ary selector 881 is idle and has previously se-
lected & trunk extending to a trunk circuit which
Is now busy. More particularly, in the event
the secondary selector SS1 is busy due to the
seizure thereof by a brimary selector in the first
group of primary selectors, the busy relay R368
occupies its operated position, thereby to inter-
contacts 362, a point in the previ-

restored position, thereby to retain interrupted
at the contacts 381, a point in the previously
mentioned circuit for energizing the rotary mag-
i it will be understood
that the secondary selector SS{ ig operated in-
the secondary selector

one of the primary selectors in the first group of
brimary selectors and
trunk extending to a trunk circuit which ig now
busy,

Assuming that the busy relay R360 occupies its
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restored position and the test relay R385 occupies
its operated position, ihe previously mentioned
cireuit for energizing the rotary magnet MB819
is completed, this circuit extending from ground
potential appearing upon the control conductor of
the trunk previously selected by the rotary switch
376 and extending to a busy trunk circuit by way
of the wiper 377 and engaged contact in the as-
sociated contact bank 3718 of the rotary switch
319, the control cenductor C¥64 of the trunk 21,
the contacts 331, 336, 352, 367 and 318, the r0-
tary magnet M318 and the winding of the dis~-
tributor start relay R358 to battery. When thus
energized the rotary magnet M3T9 operates,
.thereby to condition the wipers noted in ihe ro--
tary switch 370 to be driven one step in the
clockwise direction and to interrupt, at the con-
tacts 319, the previously traced circuit for en-
ergizing the rotary magnet M379, thereby to
cause the rotary magnet M318 to restore andigg
drive the wipers noted of the rotary switch 310
one step in the clockwise direction. When this
series circuit for energizing the rotary magnet
M378 and the winding of the distributor start
relay R350 is completed the distributor start re-igs
lay R350 does not necessarily operate, this relay
heing of the marginal type, and is operated only

in the event it is energized in multiple with &
number of other rotary magnets in addition to
+he rotary magnet M3198, as explained more fully ‘8o
hereinafter.

When the wipers noted of the rotary switeh 370
are driven one step in the rotary direction the
next trunk extending to a trunk circuit is tested,
in the manner previously explained. In the event '35
this trunk is busy, further operation of the ro-
tary magnet M334 is initiated; on the other hand,
in the event this trunk is idle, further
operation of the rotary magnet M319 is arrested.
More particularly, in the event the trunk selected 40
by the rotary switch 379 is idle, no potential ap-
pears upon the control conductor thereof engaged
by the wiper 316 in the associated contact bank
316, thereby -to interrupt the previously traced
circuit for energizing the winding of the test re~: 45
lay R385 in order to cause the latter relay to
restore and interrupt, at the contacts 367, &
point in the previously traced circuit for ener-
gizing the rotary magnet M3T8. Accordingly, at
this time, the rotary magnet MS3TS is energized 50
intermittently until the rotary switch 370 is oper-
ated to select an idle trunk extending to an idle
trunk circuit, at which time further operation of
the rotary magnet M319 is arrested. Also it is
noted that the other secondary selectors in the 55
various groups of secondary selectors accessible
to the primary selectors in the first group of pri-
mary selectors are operated in a manner similar
to the secondaly selector SSI described above,
thereby to cause each of the secondary selectors 60
in the various groups of secondary selectors
which are not seized by the primary selectors in
the first group of primary selectors and which
have previously selected trunk circuits which are
now busy to be operated in order to preselect idle 65
trunk lines extending to idle trunk circuits,

In view of the above explanation of the mode
of operation of the secondary selectors in the
various groups of secondary selectors accessible 10
the primary selectors in the first groyp of pri- 70
mary selectors, it will be understood that when
four or more of the secondary selectors mentioned
preselect idle trunks extending to idle trunk cir-
cuits the test relays in the secondary selectors
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series circuit for energizing the winding of the
test start relay R340 and the test stop relay R34%
to be increased sufficiently in order to cause the

_g{est start relay R340 io restore. Upon restoring,

the test start relay R340 interrupts, at the con-
tacts 341, the previously mentioned circuit for
energizing the windings of the secondary selector
start relay R335, thereby to cause the latter relay
to restore in order to interrupt, at the contacts
336, 331, eic., further points in the previously
mentioned circuits for energizing the rotary mag-
nets in the secondary selectors in the various
groups of secondary selectors accessible to the
primary selectors in the first group of primary
seleciors. In view of the above explanation of
the mode of operation of the first distributor 66
in order to cause the secondary selectors in the
various groups of secondary selectors accessible
to the primary selectors in the first group of pri-
mary selectors to preselect idle trunk lines ex-
tending to idle trunk circuits, it will be under-
stood that the other distributors operate in a
similar manner in order to cause the secondary
selectors in the various groups of secondary se-
lectors accessible to the primary selectors in the
corresponding groups of primary selectors to se-
lect idle trunks extending to jdle trunk circuits.
Continuing now with the operation of the first
distributor 68, it is noted that the operation of
the secondary selector start relay R33% may be
effective to cause the cirenits for energizing a
large number of rotary magnets to be completed
in multiple series, including the winding of the
distributor start relay R360. In this event, the
winding of the distributor start relay R350 is
sufficiently energized, thereby to cause this relay
to operate. Upon operating, the distributor start
relay R350 completes, ab the contacts 361, an
obvious circuit for energizing the upper winding
of the switching relay R3 0, thereby to cause
the latter relay to operate and complete, at the
contacts 315, an obvious holding circuit for en-
ergizing the lower winding thereof. Also the
switching relay R310 completes, at the contacts
313, 314, etc., a number of multiple circuits for

_energizing in multiple a number of groups of in-

dividual secondary selector cutoff relays. For
example, the switching relay R310 completes, at
the contacts 313, a circuit for energizing the
winding of the individual secondary selector cut-
off relay R330 associated with the secondary
selector SS1, this circult extending from ground
by way of the resistor 318, the contacts 313, Cc3id
and the winding of R330 to battery. When thus
energized the individual secondary selector cutoff
relay R330 operates. Similarly, the other indi-
vidual secondary selector cutoff relays in the
group, including the individual secondary selector
cutoff relay R330, and in the other .groups oper-
ate, thereby to prevent operation of the corre-
sponding secondsary selectors. - For example, upon
operating, the individual secondary selector cut-
off relay R330 interrupts, at the contacts 331, the
previously traced circuit for energizing the rotary
magnet M318.

Also upon operating, the switching relay R3(0
completes, at the contacts 3i{, an obvious circuit
for energizing the upper winding of the hold
relay R210, thereby to cause the latter relay to
operate. Upon operating, the hold relay R218
completes, at the contaets 212, a holding circuit
for energizing the lower winding thereof, this
circuit extending from ground by way of ihe re-
sistor 266, the contacts 272, €282, the wiper 303
and engaged contact in the associated contact
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bank 304 of the rotary switch 300, C291 and the
lower winding of R270 to battery. Also the hold
relay R210 completes, at the contacts 271, a
circuif for energizing the rotary magnet M305,
this circuit extending from ground by way of the
contacts 271 and 281 and the rotary maghet
M305 to battery. When thus energized the ro-
tary magnet M305 operates to interrupt, at the
contacts 306, a circuit traced hereinafter for en-
ergizing the winding of the step relay R2715.
Also, at the contacts 271, the hold relay R210
completes a circuit for energizing the winding
of the step relay R288, this circuit extending
from ground by way of the contacts 271 and
216 and the winding of R280 to battery. When
thus energized the step relay R280 operates
shortly thereafter, the latter relay being of the
slow-to-operate type. Upon operating, the step
relay R280 interrupts, at the contacts 281, the
previously traced circuit for energizing the ro-
tary magnet M305, thereby to cause the rotary
magnet M305 to restore. Upon restoring, the
rotary magnet M385 completes, at the contacts
306, the previously mentioned circuit for ener-
gizing the winding of the step relay R275, this
circuit extending from ground by way of the
contacts 271 and 396 and the winding of R215 to
battery. When thus energized the step relay
R215 operates to interrupt, at the contacts 276,
the previously traced circuit for energizing the
winding of the step relay R280, thereby to cause
the latter relay to restore. Upon restoring, the
step relay R280 recompietes, at the contacts 281,
the previously traced circuit for energizing the
rotary magnet M305, thereby to cause the rotary
magnet M35 to operate and interrupt, at the
contacts 306, the previously traced circuit for en-
ergizing the winding of the step relay R275.
Shortly thereafter the step relay R215 restores,
this relay being of the slow-to-release type, to
recomplete, at the contacts 216, the previously
traced circuit for energizing the winding of the
step relay R280. Accordingly, the step relays
R215 and R280 and the rotary magnet M305
interact in the manner described above, thereby
to cause the rotary magnet M305 to operate and
restore periodically, whereupon the wipers noted
of the rotary switch 300 are driven step by step
in the clockwise direction until the wiper 303
engages the contact in the associated contact
bank 304 which is not connected to the con-
ductor C28{. When the wiper 303 engages the
contact in the associated contact bank 304 men-
tioned, the previously traced holding circuit for
energizing the lower winding of the hold relay
R270 is interrupted, thereby to cause the latter
relay to restore in order to arrest further op-
eration of the step relays R215 and R280 and
the rotary magnet M3085.

Also it is noted that, upon operating, the indi-
vidual secondary selector cutoff relays R339, etc.,
interrupt the previously traced multiple circuits
for energizing the winding of the distributor
start relay R350, thereby to cause the latter relay
to restore. Upon restoring, the distributor start
relay R350 interrupts, at the contacts 351, the
previously mentioned circuit for energizing the
upper winding of the switching relay R310, the
latter relay being retained in its operated posi-
tion due to the completed holding circuit for
energizing the lower winding thereof at this time.
‘When the wiper 301 engages the fourth contact
in the associated contact bank 302, an obvious
path is completed for short-circuiting the lower
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cause the latter relay to restore and interrupt,
at the contacts 318, the previously traced holding
circuit for energizing the winding thereof. Also
the switching relay R3!0 interrupts, at the con-
tacts 313, 314, etc., the previously traced circuits
for energizing the individual secondary selector
cutoff relays R330, etc., thereby to cause the
latter relays to restore.

Considering now more particularly the opera-
tion of the rotary switch 300 in the first distrib-
utor 66, when the wiper 301 engages the first
contact in the associated contact bank 302 a
path is completed for short-circuiting the wind-
ings of the individual secondary selector cutoff
relays in the group of relays including the relay
R330, the switching relay R310 occupying its op-
erated position at this time. This path extends
from battery by way of the wiper 381 and
engaged first contact in the associated contact
bank 302 of the rotary switch 300, C315, the con-
tacts 313, C3!4 and the windings of the in-
dividual secondary selector cutoff relays in the
associated group to battery. Accordingly, at this
time, only the individual secondary selector cut-
off relays R330, etc., in the group mentioned re-
store, thereby to prepare, at the contacts 331,
etc., the previously traced circuits for energiz-
ing the windings of the rotary magnets M319,
ete,, in series with the distributor start relay
R350. It is noted that the distributor start
relay R350 is so connected and arranged that
it will not reoperate when only the group of
rotary magnets M379, etc., are operating. When
the wiper 301 disengages the first contact and
engages the second contact in the associated con-
tact bank 302 of the rotary switch 308, the in-
dividual secondary selector cutoff relays in the
previously mentioned group are regperated and
the individual secondary selector cutoff relays in
the second group are restored, in a manner sim-
ilar to that previously explained, thereby to cause
operation of the rotary magnets in the corre-
sponding group.

In view of the above explanation of the mode
of operation of the first distributor 68, it will be
understood that, in the event operation of the
rotary switch 300 is initiated, the various groups
of rotary magnets are operated sequentially.
This arrangement prevents the operation of the
corresponding groups of secondary selectors from
interfering with each other by preselecting the
same idle trunk line extending to an idle trunk
circuit. In other words, by causing the sec-
ondary selectors to operate in relatively small
groups, the secondary selectors in the differ-
ent groups preselect different idle trunks extend-
ing to corresponding different idle trunk circuits.
This arrangement prevents excessive operation of
the secondary selectors incident to operation of
the first distributor 66 and causes intermittent
operation of the first distributor 66 to be less fre-
quent than it would be in the event all of the
groups of secondary selectors were allowed to op-
erate simultanecusly.

At this point it is noted that, ordinarily, oper-
ation of the secondary selectors in the various
groups of secondary selectors accessible to the
primary selectors in the first group of primary
selectors will be arrested prior to completion of
the operating cycle of the first distributor 66 due
to the fact that the test start relay R340 restores
when four or more secondary selectors in the
various groups of secondary selectors accessible
to the primary selectors in the first group of pri-
mary selectors are rendered available to be seized
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by the primary selectors in the first group of pri-
mary selectors, as previously explained. Upon
restoring, the test start relay R340 interrupts, at
the contacts 341, the previously mentioned circuit
for energizing the winding of the secondary se-
lector start relay R335, thereby to cause the lat-
ter relay to restore in order to arrest further op-
eration of the secondary selectors in the various
groups of secondary selectors accessible to the
primary selectors in the first group of primary
selectors, as previously explained.

Also, in connection with the operation of the
first distributor 66, it is noted that when all of
the secondary selectors in the various groups of
secondary selectors accessible to the primary se-
lectors in the first group of primary selectors are
rendered busy, due to actual seizure of the sec-
ondary selectors mentioned by the primary selec-
tors mentioned, it is impossible for the first dis-
tributor 656 to assign idle secondary selectors in
the various groups of secondary selectors acces-
sible to the primary selectors in the first group
of primary selectors as all of the secondary selec-
tors are busy at this time. Accordingly, in this
event, the test stop relay R345 is operated in or-
der to complete, at the contacts 346, an obvious
circuit for energizing the winding of the common
primary selector cutoff relay R265. When thus
energized the common primary selector cutoff re-
lay R265 operates to interrupt, at the contacts
266, the previously mentioned path for applying
ground potential to the control conductor C228,
thereby positively to prevent operation of the
primary selectors in the first group of primary
selectors. Further the common primary selector
cutoff relay R265 completes, at the contacts 267,
an obvious connection between the secondary
winding of the tone transformer 222 and the con-
trol conductor €224, the primary winding of the
tone transformer 222 being connected to a suit-
able source of tone current, not shown. The ap-
plication of tone current to the control conduc-
tor C224 completes an cbvious circuit for ener-
gizing the upper winding of the line relay R220
in the primary selector PS! and the line relays in
the other primary selectors, thereby to cause
the line relays mentioned to induce a correspond-
ing tone voltage in the lower windings thereof
which are connected to the trunk lines individ-
ually extending to the primary selectors in the
first group of primary selectors. Accordingly, at
this time, in the event one of the trunk lines ex-
tending between the exchange 10 and the ex-
change 20 and terminating in the primary se-
lectors in the first group of primary selectors is
seized at the A board in the exchange 18, busy
tone will be produced in the receiver of the tele-
phone instrument at the particular operator po-
sition at the A board, thereby to indicate to the
cperator at the particular operator position at
the A board that all of the trunk lines in the
first group extending between the exchange 0
and the exchange 20 are busy at this time.

When one of the secondary selectors in one of
the groups of secondary selectors accessible to the
primary selectors in the first group of primary
selectors becomes idle, the test relay therein re-
stores, thereby to cause restoration of the test
stop relay R345 in the first distributor 86, in the
manner previously explained. Upon restoring,
the test stop relay R345 interrupts, at the con-
tacts 348, the previously traced circuit for ei-
ergizing the winding of the common primary se-
lector cutoff relay R265, thereby to cause the

latter relay to restore. Upon restoring, the com- T

10

20

40

45

50

i}

2,240,449

mon primary selector cutoff relay R265 recom-
pletes, at the contacts 266, the previously men-
tioned path for applying ground potential to the
control conductor C233 and interrupts, at the
contacts 261, the previously mentioned circuit
for energizing the upper windings of the line re-
lays in the primary selecters in the first group of
primary selectors with tone current. When
ground potential is reapplied to the contrel con-
ductor C223 the primary selectors in the first
group of primary selectors are again rendered
operative, in the manner previously explained.

Considering now the operation of the common
eguipment 85, when the operator at any B op-
erator position, such, for example, as the first B
cperator position 81, is answering a call on one of
the cord circuits in the asscciated group of cord
cireunits, such, for example, as the cord circuit Ti
in the first group of cord circuits, the answer re-
lay R535 in the position apparatus 83 occupies
its operated position, thereby to cause the answer
relays R430, etc., in the trunk circuits in the first
group of trunk circuits to occupy their operated
positions. The operated answer relays in the
trunk circuits in the first group of trunk cir-
cuits mark these trunk circuits as busy, thereby
to prevent the primary selectors in the various
groups of primary selectors from selecting sec-
ondary selectors in the various groups of sec-
ondary selectors which have previously selected
the trunk circuits in the first group of ftrunk
eircuits at this time, as previously explained. At
this time, when the operator at the first B oper-
ator position 91 is busy, calls are routed to the
operators at the other B operator positions to be
answered.

When each B operator position at the B board
in the exchange 20 is busy the previously men-
tioned chain circuit for energizing the winding
of the operator busy relay R400 in the common
equipment 65 is completed, this circuit extend-
ing from ground by way of the contacts in at
least one of the trunk circuits in each group of
trunk circuits and the winding of R400 to batiery.
More particularly, the circuit for energizing the
winding of the operator busy relay R400 includes
the contacts 435 of the answer relay R430 in
the trunk circuit 51 in the first group of trunk
circuits individually associated with the first B
operator position 9f. When thus energized the
operator busy relay R400 operates to complete,
at the contacts 404, a circuit for energizing the
winding of the switching relay R440 in the trunk
circuit 51 in the first group of trunk circuits and
to complete, at the contacts 403, 402, etc,, similar
circuits for energizing the windings of the switch-
ing relays in the other trunk circuits in the
other groups of trunk circuits. When thus ener-
gized the switching relays in the trunk circuits
in the various groups of trunk circuits operate
in order to condition the trunk circuits in the
various groups of trunk circuits to store a call,
in a manner more fully explained hereinafter.
The circuit for energizing the winding of the
switching relay R440 in the trunk circuit 5 ex-
tends from ground by way of the contacts 404,
C#415, the contacts 465 and the winding of R440
to battery. When thus energized the switching
relay R440 operates to interrupt, at the contacts
441, the previously traced path for applying
ground potential to the control conductor C383
of the trunk 3! and to complete, at the contacts
442 a path for applying battery potential by way
of the winding of the storage relay R450 to the
control conductor C383 of the trunk 31, this path
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extending from battery by way of the winding
of R450, the contacts 434, 442, 433 and 423 to
the control conductor 0383 of the trunk 3i(. This
operation of the switching relay R440 conditions
the trunk circuit 5f to be seized by a primary
selector in one of the groups of primary selectors
over one of the secondary selectors in the first
group of secondary selectors, in the manner pre-
viously explained. Accordingly, at this time,
each trunk circuit in each group of trunk cir-
cuits is conditioned to store one eall.

At this time, in the event the trunk 31 is seized
over one of the secondary selectors in the first
group of secondary selectors, such, for example,
as the secondary selector SS1, ground potential
is applied to the control conductor C383 of the
trunk 31 incident to switching-through of the
busy relay R360 in the secondary selector SSI, as
previously explained, thereby to complete a cir-
cuit identical to that previously traced for ener-
gizing the winding of the storage relay R450.
When thus energized the storage relay R450 op-
erates to complete, at the contacts 455, a holding
circuit for energizing the winding thereof, this
circuit extending from ground by way of the
contacts 455, 442 and 438 and the winding of
RA450 to battery. Also the storage relay RA450
completes, at the contacts 455, a path for apply-
ing ground potential to the control conductor

C383, this path extending from ground by way ¢

of the contacts 455, 433 and 423 to the control
conductor C383 of the trunk 3I. This applica-
tion of ground potential to the control conductor
C383 of the trunk 31 marks the trunk 31 as busy
to the secondary selectors in the first group of
secondary selectors having access thereto. Fur-
ther the storage relay R450 completes, at the
contacts 455, a circuit for energizing the storage
relay in each other trunk circuit in the first
group of trunk circuits, this circuit extending
from ground by way of the contacts 455 and 433,
the multiple illustrated to each other trunk cir-
cuit in the first group of trunk circuits and there-
from by way of the contacts corresponding to
the contacts 433, 442 and 434 and the windings
of the storage relays in the other trunk circuvits
in the first group to battery. Accordingly, the
storage relays in the other trunk circuits in the
first group are operated at this time, thereby to
mark the other trunk circuits in the first group
as busy to the secondary selectors in the various
groups of secondary selectors having access
thereto. Accordingly, it will be understood that
the storage arrangement provided in the trunk
circuits in the first group of trunk circuits and
in the trunk ecircuits in the other groups of trunk
circuits is so connected ang arranged that only
one call may be stored at this time in any trunk
cireuit in a given group of trunk circuits. Fur-
ther the storage relay R450 prepares, at the con-
tacts 451, a peoint in a circuit traced hereinafter
for energizing the winding of the storage busy
relay R410 in the common equipment 65,

The previously mentioned circuit for energiz-
ing the winding of the storage busy relay R410
in the common equipment 65 is completed when
one call is stored in a trunk circuit in each group
of trunk circuits and extends from ground by
way of at least one of the trunk circuits in each
group of trunk circuits, the control conductor
C418, the contacts 481 and the winding of R410
to battery. More particularly, the above-traced
circuit for energizing the winding of the storage
busy relay R410 includes the contacts 45¢ of the
operated storage relay R45¢ in the frunk circuit
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51 in the first group of trunk circuits. When
thus energized the storage busy relay R410 op-
erates to complete, at the contacts 412, 414, etc.,
obvious circuits for energizing the windings of
the common primary selector cutoff relays R265,
etc., thereby to cause the latter relays to op-
erate. TUpon operating, the common primary
selector cutoff relay R265 prevents operation of
each primary selector in the first group of pri-
mary selectors, in the manner previously ex-
plained; while the other common primary se-
lector cutoff relays prevent operation of the
primary selectors in the other groups of primary
selectors. Accordingly, at this time, each trunk
line between the exchange 10 and the exchange
20 is marked as busy by the presence of busy
tone voltage thereon and operation of the pri-
mary selectors in the various groups of primary
selectors is prevented.

Also the storage busy relay R410 interrupts, at
the contacts 411, 413, etc., obvious circuits for
energizing the windings of the common secondary
selector cutoff relays R325, etc., individually as-
sociated with the first distributor 66, etc. Upon
restoring, the common secondary selector cutoff
relay R325 completes, at the contacts 326, ob-
vious multiple circuits for energizing the windings
of the individual secondary selector cutoff relays
R330, ete., thereby to cause the latter relays to
operate in order to prevent operation of the sec-
ondary selectors in the group of secondary se-
lectors accessible to the primary selectors in the
first group of primary selectors. Similarly, the
common secondary selector cutoff relays in the
other distributors prevent operation of the other
secondary selectors in the various groups of sec-
ondary selectors accessible to the primary selee-
tors in the other groups of primary selectors. Ac-
cordingly, at this time, operation of all of the pri-
mary selectors in the various groups of brimary
selectors and operation of all of the secondary
selectors in the various groups of secondary se-
lectors are positively prevented.

After the operator at one of the B operator po-
sitions at the B board in the exchange 20, such,
for example, as the first B operator position 91,
answers g call stored in a trunk circuit in the as-~
sociated group of trunk circuits, such, for ex-
ample, as the trunk ecircuit 51 in the first group of
trunk circuits, the bosition apparatus 93 at the
first B operator position 91 is disconnected from
the cord circuit 11 in the first group of cord cir-
cuits individual to the trunk circuit 51 in the first
group of trunk circuits, thereby to render idle
the position apparatus 93 at the first B operator
position 81 and to cause the answer relay R535
to restore. Upon restoring, the answer relay
R535 interrupts, at the contacts 536, the previous-
ly traced circults for energizing the windings of
the answer relays in the trunk eircuits in the
first group of trunk circuits, thereby to cause the
latter relays to restore, Upon restoring, the an.
swer relays in the trunk circuits in the first group
of trunk circuyits interrupt the previously traced
circuits for energizing the windings of the storage
relays in these trunk cireuits, thereby to cause
the latter relays to restore. When the answer re-
lay R430 and the storage relay R450 in the trunk
circuit 51 restore, the trunk 31 extending to the
trunk circuit 51 is marked as busy to the second-
ary selectors in the first group of secondary se-
lectors having access thereto; while the other idle
trunk circuits in the first group of trunk circuits
are marked as idle to the secondary selectors in
the various groups of secondary selectors having
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access thereto. Accordingly, at this time, the op-
erator at the first B operator position 81 is in
readiness to receive another call.

Also upon restoring, the storage relay R450 in-
terrupts, at the contacts 454, the previously
traced cireuit for energizing the winding of the
storage busy relay R4i§ in the common equip-
ment 6%, thereby to cause the latter relay to re-
store. Algo upon restoring, the answer retay R430
interrupts, at the contacts 435, the previously
traced circuit for energizing the winding of the
cperator busy relay RABD in the common equib-
ment 65, thereby lo cause the latter relay to re-
store. Upon restoring, the operator busy relay
RA400 interrupts, at the contacts 434, 403, eic., the
previously traced circuits for energizing the wind-
ings cf the switching relays RA48, eic., in the
trunk circuits in the various groups of trunk cir-
cuits, thereby to cause the latter relays to re-
store. Upon restoring, the storage busy relay
RA10 recompletes, at the contaets it1, ete., the
previously traced cirenits for energizing the wind-
ings of the commen secondary selector cutoff re-
lays R325, etc., thereby to cause the latter relays
io operate. Upon aperating, the common second-
ary selecter cuteff relay R232% interrupts, at the
contacts 32§, the previously traced multiple cir-
cuits for energizing the windings of the individual
secondary selector cutoff relays R1230, etc., there-
by to cause the latter relays to restore. Upon re-
storing, the individual secondary selector cutoff
relays R239, ete., render the sccondary selectors
in the various groups of secondary selactors ac-
cessible to the primary selectors in the first group
of primary selectors sgain operative. Alsec upen
restoring, the storage husy relay R413 interrupts,
at the contacts 412, 414, etc., the previously
traced circuits for energizing the windings of the
common primary selector cutoff relays R265, ete.,
thereby to cause the latfer relays to restore.
Upon restoring, the common primary selector cut-
off relay R265 renders the primary selectors in
the first group of primary selectors again oper-
ative and removes the busy potential applied to
the trunk lines in the group of trunk lines termi-
nated by the primary selectors in the first group
of primary selectors. Accordingly, at this time,
the primary selectors in the various groups of
primary selectors are again rendered operative
to seize idle ones of the trunks extending to idle
ones of the secondary selectors in the various
groups of secondary selectors; and the secondary
selectors in the various groups of secondary se-
lectors are rendered operative again to seize idle
ones of the trunks extending to idle ones of the
trunk ecircuits in the various groups of trunk cir-
cults.

Further it is noted that the operator at any
cnerator position at the B board in the exchange
29 may render her position husy and consequently
pugy the trunk circuifs in tbe group of trunk
cireuits and the cord eireuits in the group of cord
circuits, individually assoriated therewith, to the
cecondary selectors in the various groups of
cecondary selectors by operating the position key
ot her position. For example. when the operator
at the first B operator position 91 desires to
vacate her position she onerates the position key
K530 in the position sapreratns 63, thereby to
interrupt the obvious normally comrpleted mul-
tiple cirenits for enersizing the start relayvs RAGH,
ete., in the trunk circuit 5{, etc., in the first
group of trunk cireuits. The start relays RAGD,
ete., restore, thereby to render busy the trunk
circuit 51, etc., in the first group of trunks and
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the corresponding cerd circuits H, etc., in the
first group of cord circuits individually asso-
ciated with the first B operator position 91. For
example, the start relay RA460 in the trunk cir-
cuit 5¢ restores to complete, at the contacts 482,
the previously traced path for applying ground
potential to the control conductor C383 of the
trunk 31, thereby to mark the trunk 3{ as busy
to the secondary selectors in the first group of
secondary selectors. Also the start relay R460
interrupts, at the contacts 463, a point in a cir-
cuit traced hereinafter for energizing the wind-
ing of the operator start relay RA405 in the com-
mon equipment 65 and completes, at the con-
tacts 464, an obvious circuit for energizing the
winding of the control relay R425, thereby to
cause the latter relay to operate. Further, the
start relay RA460 prepares, at the contacts 461,
an obvious point in the previously traced circuit
for energizing the winding of the storage busy
relay RA410 in the common equipment 65 and
prepares, at the contacts 466, an obvious point
in the previously traced circuit for energizing
the winding of the operator busy relay R400 in
the common equipment 65. Finally the start
relay R460 interrupts, at the contacts 485, a point
in the previously traced circuit for energizing
the winding of the switching relay RA40. Ac-
cordingly, at this time, it will be understood that
all of the trunk circuits in the first group of trunk
circuits are marked as busy to the secondary
selectors in the various groups of secondary se-
lectors and that operation of the operator busy
relay R400 in the common equipment €5 is In-
effective to cause a call to be stored in a trunk
cireuit in the first group of trunk circuits, in the
manner previously explained. Hence, all calls
from the A board in the exchange 10 to the B
board in the exchange 20 must be answered at
the other operator positions at the B board ex-
cruding the first B -operator position 9i.

When the operator rcoccuples the first posi-
tion at the B board in the exchange 20 she op-
erates the position key K530 in the position ap-
paratus 93 back to its normal position, thereby
to recomplete the previously traced multiple cir-
cuits for energizing the windings of the start
relays R#60, etc., in the trunk circuits in the first
group of trunk circuits, thereby to cause the start
relays mentioned to operate and condition idle
ones of the trunk circuits in the first group of
trumk circuits to be accessible to the secondary
selectors In the various groups of secondary se-
lectors. For example, upon operating, the start
relay R#460 in the trunk circuit 51 interrupts, at
the contacts 461, the previously mentioned point
in the previously traced circuit for energizing
the windinmg of the storage busy relay R41D in
the common equipment 66 and interrupts, at the
contacts 486, the previously mentioned point in
the previously traced cireuit for energizing the
winding of the operator busy relay R400 in the
common equipment 5. Further the start relay
RA480 interrupts, at the contacts 462, the pre-
viously traced path for applying ground poten-
tia} to the control conductor C383 of the trunk
34, thereby to mark the trunk circuit 61 as idle.
Also the start relay R460 prepares, at the con-
tacts 4685, the previously traced circuit for ener-
gizing the winding of the switching relay R440
and interrupts, at the contacts 464, the previously
mentioned circuit for energizing the windings of
the control relay R425. When the circuit for
energizing the winding of the control relay R425
is thus interrupted this relay restores shortly
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therealter, the controj relay R425 being of the
slow-to-release type. Finally, upon operating,
the start relay R460 completes, at the contacis
463, the breviously mentioned circuit for ener-
gizing the winding of the operator start relay
R405 in the common equipment 65, this circuit
extending from ground by way of the contacts
463 and 426, C408 and the winding of RA05 to
battery. When thus energized the operator start
relay R405 operates; and shortly thereafter the
control relay R425 restores to interrupt, at the
contacts 426, the previously traced circuit for
energizing the winding of the operator start re-
lay R405, thereby to cause the latter relay to
restore. Accordingly, the operator start relay
R405 remains in its Operated position for a short
time interval. Purther it is noted that the op-
erator start relay R405 is operated for a short
time interval whenever the operator at any op-
erator position
20 reoccupies her position after previously vacat-
ing it.

Upon operating, the operator start relay R405
in the common equipment 65 completes, at the
contacts 488, 407, ete., eircuits for energizing the
windings of the secondary selector start relays
R339%, ete., in the distributors 66, etc., thereby to
initiate operation of the various distributors. For
example, the operator start relay R405 completes,
at the contacts 408, an obvious circuit for ener-
gizing the winding of the secondary selector start
relay R335 in the first distributor 66, thereby to
initiate operation of the first distributor 66, in
order to cause the secondary selectors in the var-
ious groups of secondary
the primary selectors in the first group of pri-

reoperated in order to select idle trunks extend-

ing to idle ones of the trunk circuits in the var- -

ious groups of trunk circuits, in the manner pre-
viously explained,

Conclusions

From the foregoing it is apparent that g tele-
bhone system is provided which comprises a first
exchange provided with an A board and s second
exchange provided with a B board and improved
automatic switching apparatus for routing calls
from the various
board in the first exchange to the various oper-
ator positions at the B board in the second ex-
change, which automatic switching apparatus is
connected and arranged in order to trunk the
calls straightforward exceedingly fast and in a
simple and efficient. manner,

While there has been described what is at pres-
ent considered to be the preferred embodiment of
the invention, it will be understood that various
modifications may be made therein and it is in-
tended to cover in the appended claims all such
modifications as fall within the true spirit and
scope of the inventicn.

What is claimed is:

1. In a telephone system, a B switchboard, o,
plurality of cord circuits associated with said B
switchboard, a plurality of secondary selectors
having access to said cord circuits, means for
causing idle ones of said secondary selectors to
breselect idle ones of
rality of primary selectors having access to said
secondary selectors, an A switchboard, g plu-
rality of jacks at said A switchboard, a plurality
of trunk Hnes individually associated with said
primary selectors and individually terminating in

at the B board in the exchange 2

selectors accessible to :

operator positions at the A |

sald cord circuits, a plu- 7
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said jacks, means at said A switchboard for rout-
ing a call over any one of said trunk lines by way
of the corresponding one of said Jjacks, means
controlled when a call is routed over said one
trunk line for causing the associated one of said
brimary selectors to operate and select an idle
one of said secondary selectors which has pre-
selected an idle one of said cord circuits, thereby
to route the call on said one trunk line straight-
forward to said B switchboard to be answered,
means controlled when & call is routed over said
one trunk line for rendering busy said one trunk
line, means controlled when said one secondary
selector is selected by said one primary selector
for rendering busy said one secondary selector
and said one cord circuit, and means controlled
when all of said secondary selectors are rendered
busy for breventing operation of aji of said pri-
mary selectors and for rendering busy all of said
trunk lines.

2. In a telephone system, a B switchboard in-
cluding a plurality of operator positions, a plu-
rality of groups of cord circuits individually as-
sociated with said operator positions, a plurality
of secondary selectors having access to said cord
circuits, means for causing idle ones of said sec-
ondary selectors to preselect idle ones of said
cord circuits, a plurality of primary selectors
having access to said secondary selectors, an A
switchboard, a plurality of jacks at said A switch-
board, a plurality of trunk lines individually as-
sociated with said primary selectors and in-
dividually terminating in saig Jjacks, means at
said A switchboard for routing a call over any
one of said trunk lines by way of the correspond-
ing one of said jacks, means controlled when a
call is routed over said one trunk line for causing
the associated one of said primary selectors to
operate and select an idle one of said secondary
selectors which has breselected an idle cord cir-
cuit in one of said groups of cord circuits, thereby
to route the call on said one trunk line staright-
forward to the associated one of said operator
positions to be extended, means at each of said
operator positions for extending a call routed
thereto, a plurality of normally ineffective block-
ing means individually associated with said oper-
ator positions, each of said blocking means being
effective to prevent calls from being
the associated operator position, means con-
trolled while a call is being extended from one of
said operator positions for rendering effective the
associated one of saiq blocking means, and addi-
tional means controlled while a call ig being ex-
tended from each of said operator positions for
rendering again ineffective each of said blocking
means.

3. In a telephone system, a B switchboard, a
plurality of cord circuits associated with saiq B
switchboard, a plurality of secondary selectors
having access to said cord circuits, a plurality of
primary selectors having access to said secondary
selectors, an A switchboard, a plurality of jacks
at said A switchboard, g plurality of trunk lines

i individually associated with saig primary selec-

tors and individually terminating in said jacks,
means at said A switchboard for routing a call
over any one of said trunk lines by way of the
corresponding one of said Jacks, meang contrelled
when a call is routed over said one trunk line for
causing the associated one of said primary se-
lectors to operate and select an idle one of said
secondary selectors which has preselected an idle
one of said corg circuits, thereby to route the
call on said one trunk line straightforward to
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sald B switchboard to be answered, means con-
trolled when a call s routed over said one trunk
line for rendering busy said one trunk line, means
controlied when said one secondary selector is
selected by said one primary selector for render-
ing busy said one secondary selector and said one
cord circuit and for marking against selection
each idle one of said secondary selectors which
has preselected said one cord circuit, means con-
trolled when only a predetermined number of
said secondary selectors are marked for selection
for causing operation of the idle ones of said sec-
ondary selectors marked against selection,
thereby to cause the last-mentioned secondary
selectors to preselect idle ones of said cord cir-
cuits, and means controlled when all of said sec-
ondary selectors are rendered busy for prevent-
ing operation of all of said primary selectors and
for rendering busy all of said trunk lines.

4. In a telephone system, an operator position, ¢

a plurality of cord circuits associated with said
operator position, a plurality of secondary selec-
tors having access to said cord circuits, means
for causing idle ones of saild secondary selectors
to preselect idle ones of said cord circuits, a plu-
rality of primary selectors having access to said
secondary selectors, & plurality of trunk lines in-
dividually associated with said primary selectors,
means for routing a call over any jdle one of said

trunk lines, means controiled when a call is ¢

routed over said one trunk line for causing the
associated one of said primary selectors to oper-
ate and select an idle one of said secondary se-
lectors which has preselected an idle one of said
cord circuits, thereby to extend the call on said
one trunk line to said operator position to be an-
swered, means controlled when a call is routed
over said one trunk line for rendering busy said
one trunk line, means controlled when sald one
secondary selector is selected by said one primary
selector for rendering busy said one secondary
selector and said one cord circuit, and means
controlled when all of said secondary selectors
are rendered busy for preventing operation of all
of said primary selectors and for rendering busy
all of said trunk lines.

5. In a telephone system, & first operator posi-
tion, & plurality of cord circuits associated with
said first operator position, & plurality of second-
ary selectors having access to said cord circuits,
means for causing idle ones of said secondary
selectors to preselect idle ones of said cord cir-
cuits, a plurality of primary selectors having ac-
cess to said secondary selectors, a second oper-
ator position, a plurality of jacks at said second
operator position, a plurality of trunk lines in-
dividually associated with said primary selectors
and individually terminating in said jacks, means
at said second operator position for routing & call
over any one of said trunk lines by way of the
corresponding one of said jacks, means controlled
when a call is routed over said one trunk line
for causing the associated one of said primary
selectors to operate and select an idle one of said

secondary selectors which has preselected an idle

one of said cord circuits, thereby to extend the
call on said one trunk line to said first operator
position to be answered, means controlled when a
call is routed over said one trunk line for render-
ing busy said one trunk line, means controlled
when said one secondary selector is selected by
said one primary selector for rendering busy said
one secondary selector and said one cord circuit,
a source of tone voltage, and means controlled
when all of said secondary selectors are rendered
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busy for preventing operation of all of said pri-
mary selectors and for connecting said source of
tone voltage to each idle one of said trunk lines.

6. In a telephone system, an operator position,
a plurality of cord circuits associated with said
operator position, a plurality of secondary selec-
tors having access to said cord circuits, means
for causing idle ones of said secondary selectors
to preselect idle ones of said cord circuits, a plu-
rality of groups of primary selectors, the primary
selectors in said groups of primary selectors hav-
ing access to different ones of said secondary
selectors, means for routing a call to any idle one
of the primary selectors in any one of said groups
of primary selectors, means controlled when a
call is routed to one of the primary selectors in
one of said groups of primary selectors for caus-
ing the 1ast-mentioned primary selector to oper-
ate and seize an idle one of the secondary selec-
tors accessible thereto which has preselected an
idle one of said cord circuils, thereby to extend
the call to said operator position to be answered,
means controlled when & call is routed to the one
primary selector in said one group of primary
selectors for rendering busy the last-mentioned
primary selector, means controlled when said
one secondary selector is seized by the one pri-
mary selector in said one group of primary se-
lectors for rendering busy said one secondary
selector and said one cord circuit, and means
controlled when each of said secondary selectors
accessible to the primary selectors in said first
group of primary selectors is rendered busy for
rendering busy and for preventing operation of
each of the primary selectors in said fixst group
of primary selectors.

7. In a telephone system, an operator position,
a plurality of cord circuits associated with said
operator pesitien, a plurality of secondary selec-
tors having access to said cord circuits, means for
causing idle ones of said secondary selectors to
preselect idle ones of said cord circuits, a plurality
of primary selectors having access to sald sec-
ondary selectors, a plurality of trunk lines in-
dividually associated with said primary selectors,
means for routing a call over any idle one of sald
trunk lines, means controlled when a call is rout-
ed over said ene trunk line for causing the as-
sociated one of said primary selectors to operate
and select an idle one of said secondary selectors
which has preselected an idle one of said cord
circuits, thereby to extend the call on szid one
trunk line to said operator position to be
answered, means controlled when a call is routed
over said one trunk line for rendering busy said
one trunk line, means controlted when said one
secondary selector is selected by said one primary
selector for rendering busy said one secondary
selector and said one cord circuit, means at said
operator position for extending the call on said
one cord circuit, means controlled while the call
on said one cord eircuit is being extended for
marking idle ones of said cord circuits against
selection by said secondary seleetors. and for
marking idle ones of said secondary sclectors
which have preselected idle ones of said eord cir-
cuits against selection by said primary selectors,
and means controlled when all of =aid secondary
selectors are rendered busy for preventing opera-
tion of all of said primary selectors and for
rendering busy all of said trunk lines.

8. In a telephone system, an operator position,
a plurality of cord circuits associated with said
operator position, a plurality of secondary selee-
tors having access to said cord circuits, a plu-
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rality of primary selectors having access to said
secondary selectors, a plurality of trunk lines in-
dividually associated with said primary selectors,

preselect idle ones of
for routing a call over any idle one of said trunk
lines, means controlled when a call is routed over
said one trunk line for causing the associated one
of said primary selectors to operate and select an

idle one of said secondary selectors which has
breselected an idle one of said cord circuits, there-

line for rendering busy said one trunk line, means
controlled when said one secondary selector is
selected by said one primary selector for render-
ing busy said one secondary selector and said one
cord circuit, means controlled when said one cord
circuit is rendered busy for marking against
selection each idle one of sald secondary selectors
which has preselected said one cord circuit, and
means controlled when ajl of said secondary
selectors are rendered busy for breventing op-
of said primary selectors and for
rendering busy all of said trunk lines.

8. In a telephone system, a blurality of op-
erator positions, g plurality of groups of cord cir-
cuits individually associated with said operator
DPositions, g plurality of secondary selectors hav-
ing access to said cord circuits, means for causing
idle ones of said secondary selectors to Preselect
idle ones of said corq circuits, a plurality of pri-
mary selectors having access to said secondary
selectors, means for routing a call over an idle
one of said primary selectors to an idle one of
said secondary selectors and therefrom by way of
the preselected cord circuit in one of said groups
of cord circuits to the associated one of said op-
erator positions to be extended, means at each
of said operator positions for extending a call
routed thereto, g plurality of normally ineffective
blocking means individually associated with said
operator positions, each of said blocking means
being effective to brevent calls from being routed
to the associated operafor position, means con-
trolled while a call is being extended from one
of said operator positions for rendering effective
the associated one of said blocking means, and
additional means controlled while a call is being
extended from each of said operator positions
for rendering again ineffective each of said block-
ing means,

10. In a telephone system, a plurality of opera-
tor positions, a plurality of groups of cord circuits
individually associated with said operator posi-
tions, a plurality of secondary selectors having
access to said cord circuits, means for causing
idle ones of said secondary selectors to preselect
idle ones of said cord circuits, a plurality of
primary selectors having access to said secondary
selectors, means for routing a call over an idle
one of said primary selectors to an idle one of
said secondary selectors and therefrom by way
of the preselected cord circuit in one of said
groups of cord circuits to the associated one of
sald operator positions to be extended, means at
each of said operator positions for extending g
call routed thereto, a plurality of normally in-
effective blocking means individually assoclated
with said operator positions, each of said blocking
means being effective to prevent calls from being
routed to the associated operator position, means
gontrolled while g call is being extended from one
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of said operator positions for rendering effective
the associated one of said blocking means, each
of the cord circuits in each of said groups of cord
circuits including means for storing a call routed
thereover, additional means controlled while g
call is being extended from each of said opera-~
tor positions for rendering again ineffective each
of said blocking means, and further means con-
trolled when a call is stored in one of the cord
circuits in one of said groups of cord circuits for
rendering again effective the associated one of
said blocking means,

11. In a telephone system, a plurality of opera-
tor positions, a plurality of groups of cord cir-
cuits individually associated with said operator
positions, a plurality of secondary selectors hay-
ing access to said cord circuits, means for causing
idle ones of said secondary selectors to breselect
idle ones of said corg circuits, g plurality of pri-
mary selectors having access to said secondary
selectors, means for routing a call over an idle
one of said primary selectors to an idle one of
said secondary selectors and therefrom by way of
the preselected cord circuit in one of said groups
of cord circuits to the associated one of said op-
erator positions to be extended, means at each
of said operator positions for extending a call
routed thereto, a plurality of hormally ineffective
blocking means individually associated with said
operator positions, each of said blocking means
being effective to preven{ calls from being routed
to the associated operator position, mmeans con-
trolled while a call is being extended from one of
sald operator positions for rendering effective the
associated one of said blocking means, additional
mmeans controlled while g call is being extended
from each of said operator positions for render-
ing again ineffective each of said blocking means,
and further means controllable by the operator
at any one of said operator positions for render-
ing effective the associated one of said blocking
means.

12, In a telephone system, a Plurality of op-
erator positions, a Plurality of groups of cord
circuits individually assoclated with said operator
Positions, g plurality of secondary selectors hav-
ing access to said cord circuits, means for caus-~

selector to operate and select
secondary selectors which has
breselected an idle cord circuit in one of said
Eroups of cord circuits, thereby to route the call
to the associated one of said operator Pbositions
to be extended, means at each

individually associated with said
tions, each of said blocking meansg
to prevent calls from being routed to the asso-
ciated operator position, means controlled while

cluding means for storing g ealn
over, additional means controlled
being extended from each of said

routed there-
while a eal] is
operator posi-
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again effective the associated one of said block~
ing means, and additional means controlled when
a call is stored in one of the cord circuits in each
of said groups of cord circuits for preventing
operation of said primary selectors.

13. In a telephone system, a plurality of op-
erator positions, a plurality of sroups of cord
circuits individually associated with said operator
posilions, a plurality of secondary selectors hav-
ing access to said cord circuits, means for caus~
ing idle ones of said secondary selectors to pre-
select idle ones of said cord circuits, a plurality
of primary selectors having access to said sec-
ondary selectors, a plurality of trunk lines in-
dividually associated with said primary selectors,
means for routing a call over an idie one of said
trunk lines and the associated one of said primary
gelectors to an idle one of said secondary selec-
tors and therefrom by way of the preselected
cord circuit in one of said groups of cord circuits
to the associated one of said operator positions
to be extended, means controlled when & call is
routed over said one trunk for rendering busy
said one trunk, means at each of said operator
positions for extending a call routed thereto, a
plurality of normally ineffective blocking means
individually associated with said operator posi-
tions, each of said blocking means being effective
to prevent calls from being routed to the asso-
ciated operator position, means controlled while
a call is being extended from one of said opera-
tor positions for rendering effective the associated
one of said blocking means, each of the cord cir-
cuits in each of said groups of cord circuits in-
cluding means for storing a call routed there-
over, adidtional means controlled while & call is
being extended from each of said operator posi~
tions for rendering again ineffective each of said
biocking means, further means controlled when
a call is stored in one of the cord circuits in one
of said groups of cord circuits for rendering again
effective the associated one of said blocking
means, a course of tone voltage, and additional
means controlled when a call is stored in one of
the cord circuits in each of said groups of cord
circuits for connecting said source of tone volt-
age to each idle one of said trunk lines.

14. In a telephone system, an operator posi-
tion, a plurality of cord circuits associated with
said operator position, & plurality of secondary
selectors having access to said cord circuits, a
plurality of primary selectors having access to
said secondary selectors, means for routing a call
to any idle one of said primary selectors and for
causing said one primary selector to operate and
select an idle one of said secondary selectors
which has preselected an idle one of said cord
circuits, thereby to extend the call to said op-
erator position to be answered, means controlled
when a call is routed to said one primary selec-
tor for rendering busy said one primary selector,
means controlled when said one secondary selec-
tor 1s selected by said one primary selector for
rendering busy said one secondary selector and
said one cord ¢ircuit and for marking against
selection each idle one of said secondary selec-
tors which has preselected said one cord circuit,
means controlled when only a predetermined
number of said secondary selectors are marked
for selection for causing operation of the idle
ones of said secondary selectors marked against
selection, thereby to cause the last-mentioned
secondary selectors o preselect idle ones of said
cord circuits, and means controiled when all of
said secondary selectors are rendered busy for
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preventing operation of all of said primary selec-
tors.

i5. In a telephone system, an operator position,
a plurality of cord circuits associated with said
operator position, a plurality of secondary selec-
tors having access to said cord circuits, & plu-
rality of primary selectors having access to said
secondary selectors, a plurality of trunk lines in-
dividually terminated by said primary selectors,
means for routing a call over any idle one of said
trunk lines, means controlled when a call is
rounted over said one irunk line for causing the
corresponding one of said primary selectors to
operate and select an idle one of said secondary
selectors which has preselected an idie one of said
cord circuits, thereby to extend the call on said
one trunk line to said operator position to be an-
swered, means controlled when a call is routed
over said one trunk line for rendering busy said
one trunk line, means controlled when said one
secondary selector is selected by sald one pri-
mary selector for rendering busy said one sec-
ondary selector and said one cord circuit and for
marking against selection each idle one of said
secondary selectors which has preselected said
one cord circuit, means controlled when only a
predetermined number of said secondary selec-
tors are marked for gelection for causing opera-
tion of the idle ones of said secondary selectors
marked against selection, thereby to cause the
last-mentioned secondary selectors to preselect
idle ones of said cord circuits, a source of tone
voltage, and means controlled when all of said
secondary selectors are rendered busy for con-
necting said source of tone voltage to each idle
one of said trunk lines.

16. In a telephone system,
tion, a plurality of cord circuits assoclated with
said operator position, & plurality of secondary
selectors having access to said cord circuits, &
plurality of primary selectors having access to
said secondary selectors, means for routing a
call to any idle one of said primary selectors and
for causing said one primary selector to operate
and select an idle one of said secondary selectors
which has preselected an jdle one of said cord
circuits, thereby to extend the call to said op-
erator position to ke answered, means controlled
when a call is routed to said one primary selec-
tor for rendering busy said one primary selector,
means controlled when said one secondary selec-
tor is selected by said one primary selector for
rendering busy said one secondary selector and
said one cord ecircuit and for marking against
selection each idle one of said secondary selec-
tors which has preselected said one cord circuit,
and means including a distributor controlled
when only a predetermined number of said
secondary selectors are marked for selection for
causing operation of the group of idle secondary
selectors marked against selection, thereby to
cause the last-mentioned group of secondary
selectors to preselect idle ones of said cord cir-
cuits, said distributor being so connected and
arranged that the order of operation of said last-
mentioned group.of secondary selectors is deter-
mined by the number in the group.

17. In .a telephone system, &an operator posi-
tion, & plurality of cord circuits associated with
said operator position, a plurality of secondary
selectors having access to said cord circuits, a
plurality of primery selectors having access to
said secondary selectors, means for routing &
call to any idle one of said primary selectors and
for causing said one primary selector to operate

an operator posi-
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and select an idle one of said secondary selectors
which has preselected an idle one of said cord
circuits, thereby to extend the call to said op-
erator position to be answered, means controlled
when a call is routed to said one primary selector
for rendering busy said one primary selector,
means controlled when said one secondary selec-
tor is selected by said one primary selector for
rendering busy said one secondary selector and
said one cord circuit and for marking against
selection each idle one of said secondary selec-
tors which has Dreselected said one cord circuit,
and means including a distributor controlled
when only g bredetermined number of said
secondary selectors are marked for selection for
causing operation of the Broup of idle secondary
selectors marked against selection, thereby to
cause the last-mentioned group of secondary
selectors to preselect idle ones of said cord cir-
cuits, said distributor being so connected and
arranged that said last-mentioned group of
secondary selectors are operated sequentially by
subgroups.

18. In a telephone system, an operator posi-
tion, a plurality of cord circuits associated with
said operator position, a plurality of secondary
selectors having access to said cord circuits, a
plurality of primary selectors having access to
sald secondary selectors, means for routing a
call to any idle one of said primary selectors
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and for causing said one primary selector to
operate and select an idle one of said secondary
selectors which has breselected an idle one of
said cord circuits, thereby to extend the call to
said operator position to be answered, means
controlled when g call is routed to said one
primary selector for rendering busy said one
primary selector, meang controlled when said
one secondary selector is selected by said one
primary selector for rendering busy said one
secondary selector and said one cord circuit and
for marking against selection each idle one of
said secondary selectors which has preselected
said one cord circuit, and means including a
distributor controlled when only a predetermined
number of said secondary selectors are marked
for selection for causing operation of the group
of idle secondary selectors marked against selec-
tion, thereby to cause the last-mentioned group
of secondary selectors to breselect idle ones of
said cord circuits, said distributor being so con-
nected and arranged that said last-mentioned
group of secondary selectors are operated se-
quentially by subgroups in the event the group
exceeds a predetermined number and that said
last-mentioned group of secondary selectors are
operated substantially simultaneously in the
event the group does not exceed said predeter-
mined number.,
JOHN WICKS.



