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53 Claims.

The present invention relates to signaling sys-
tems and more particularly to automatic tele-
phone systems provided with main and branch
exchanges.

In a telephone system of the previously men-
tioned type, apparatus is provided for the pur-
bose of setting up a connection between one line
and any other line in the system, which con-
ventionally comprises finder and connector
switches having access to each line in the sys-
tem and a number of intermediate traffic con-
centrating switches interposed between the find-
er and connector switches. In a small telephone
system, intermediate concentrating switches are
unnecessary and the finder and connector
switches are directly arranged in links, the finder
switch of each link being operative to find ‘g
calling line in the system and the connector
switch of each link being operative to- select g
desired called line in the system. ®ach of the
connector switches is usually of the numerical
trunk hunting type and is so connected -and ar-
ranged that it is operative in response to a pre-
determined series of -digits dialed thereinto to
select a corresponding line extending to a sub-
scriber substation and operative in response to.a
different predetermined series of digits. dialed
thereinto to select the first trunk line in 3 cor-
responding group of trunk lines extending to a
branch exchange. The connector switch then
operates automatically to select the second trunk
line in the group of trunk lines in the event. the
first frunk line in the group of trunk lines is
busy. More particularly, the connector switch
operates automatically as a trunk hunting switch
to search for an idle trunk line in the group- of
trunk lines. In the event an idle trunk line. is
found, the idle trunk line is selected and. fur-
ther operation of the connector switch is ar-
rested.

Frequently, due to increased traffic demands
in an existing telephone system, it is necessary
to extend additional trunk lines between the
main and one or more of the branch exchanges.
Although the links of the telephone system are
usually able to accommodate additional trunk
lines, it frequently occurs that additional trunk
lines cannot be accommodated without assign-
ing additional directory numbers thereto, due to
the fact that the group of lines including the
group of trunk lines in the connector switches
of the links are all in use and that the avail-
able lines are included in another group of lines
in.the connector switches of the links. In view
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of the fact that many of the branch exchanges 65

comprise private branch exchanges or P. B, X,
the provision of a second group of trunk lines,
extending between the main exchange and the
P, B. X and having a directory number different
from: that of the first group of trunk lines ex-
tending - between the main exchange and the
P. B. X, would be highly objectionable due to the
commercial good-will which the P, B. X sub-
seriber has acquired in connection with his di-
rectory number. It has been propecsed to- ob-
viate this objection by providing - a number of
auxiliary hunting switches individually associ-
ated with the connector switches of the links and
having access to the second group of trunk lines
extending between the main exchange and the
P. B. X, each of the hunting switches. being op-
erative to search for an idle trunk line in the sec-
ond group of trunk lines extending between the
main exchange and the P. B. X in the event
the associated connector switch of. the link fails
to find an idle trunk line in the first group. of
trunk lines extending between the main exchange
and the P. B. X,

While the above-described arrangement is sat-
isfactory in operation, it has not been generally
accepted - commercially - due, primarily, to
the large number of auxiliary hunting switches
required therein. More particularly, it is noted
that, in the above-mentioned arrangement, an
auxiliary hunting switch must be individually as-
sociated with the connector switech of each.link
and be individual to a particular one -of the
P. B. X having both first and second groups-of
trunk lines extending  thereto. Thus, for ex-
ample, even in a small telephone system having
only two P. B. X having both first and second
groups of trunk lines extending thereto and com-
prising only ten links, twenty auxiliary hunting
switches are required in the above-mentioned ar-
rangement.

Accordingly, it is an object:of the present in-
vention to provide, in a telephone system of the
type described, an improved arrangement for. ac-
commodating a second group of trunk lines ex-
tending to a branch exchange and having the
same directory number as g first group of trunk
lines extending thereto, which drrangement com-
prises a minimum amount of apparatus con-
nected and arranged in an extremely simple
manner.

Another object of the invention is to -provide,
in a telephone system of the type described, an
improved arrangement for accommodating g
pumber of second groups of -trunk lines extend-
ing to a number of different and corresponding
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branch exchanges and having. the same direc-
tory numbers as a number of first groups of trunk
lines extending to the number of different and
corresponding branch exchanges.

It is another object ‘of the invention to provide
a signaling system comprising a group of lines
and improved switching apparatus for searching
for a line having a predetermined condition
thereon in the group of lines.

A further object of the invention is to provide
an improved signaling system comprising a num-
ber of groups of lines and improved switching
apparatus for searching in a predetermined order
the groups of lines for a line therein having a
predetermined condition thereon.

It is a further object of the invention to pro-

vide & signaling system comprising a number of
lines and improved switching apparatus for set-
ting up connections between the various lines of
the system.
- The features of the present invention are illus-
trated as being incorporated in an automatic
signaling or telephone system including a main
exchange, a number of private branch exchanges
or P. B. X, main groups of trunk lines extending
between the main exchange and the P. B. X,
auxiliary groups of trunk lines. extending be-
tween the main exchange and some of the
P. B. X, and a number of subscriber lines termi-
nating at the main exchange. Also, the system
comprises switching apparatus including a num-
ber of main links, each comprising a finder switch
and a connector switch, a number of overflow
links, each comprising a finder switch and a
hunting switch, a main distributor for assigning
the main links for use, and an overflow distribu-
tor for assigning the overflow links for use.

In accordance with one feature of the inven-
tion, the telephone system is so connected and
arranged that the main distributer is operative
in response to the creation of a calling condition
on any one of the lines in the system to assign
an idle one of the main links for use; whereupon,
the finder switch of the assigned main link, hav-
ing access to each line in the system, operates
automatically to find the calling line. The con-
nector switch of the assigned main link is then
rendered operative selectively to select any sub-
seriber line and to search for an idle trunk line
in any one of the main groups of trunk lines
extending to the P. B. X in the system. Also
means is provided in each of the connector
switches for causing ringing current to be pro-
jected over an idle subscriber line or trunk line
selected thereby and busy tone current to be
returned over the calling line in the event the
line selected thereby is a busy subscriber line or
in the event no idle trunk line is available in
the main group of trunk lines searched thereby,
provided there is mo auxiliary group of trunk
lines associated with the main group of trunk
lines searched thereby. Also, an arrangement is
provided which is operative in the event there
is an auxiliary group of trunk lines associated
with the previously mentioned main group of
trunk lines searched by the connector switch of
the assigned main link for causing the connector
switeh, after having failed to find an idle trunk
line in the previously mentioned main group of
trunk lines, to cause an overflow trunk individu-
ally associated with the connector switch to be
marked and to cause the overflow distributor to
assign an idle one of the overflow links for use.
Furthermore, control apparatus is provided for
causing the finder switch of the assigned over-
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flow link, having access to the group of overflow
trunks individually associated with the connector
switches of the main links, to operate automati-
cally to search for the marked overflow trunk
in the group of overflow trunks and to select the
marked overflow trunk.

In accordance with another feature of the in-
vention, the hunting switch of the assigned over-
flow link is so connected and arranged that it has
access to each of the main and auxiliary groups
of trunk lines extending to P. B. X having both
main and auxiliary groups of trunk lines extend-
ing thereto, and is operative automatically to
search for an idle trunk line in only the previ-
ously mentioned main group of frunk lines and
the previously mentioned auxiliary group of
trunk lines associated therewith, at this time.

" More particularly, the hunting switch of the
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assigned overflow link is operative to search for
an idle trunk line in the previously mentioned
auxiliary group of trunk lines and then to search
for an idle trunk line in the previously men-
tioned main group of trunk lines. Also, appa-
ratus is incorporated in the overflow distributor
which is effective to cause the hunting switch
of the assigned overflow link to be operative
for a predetermined time interval or through a
predetermined number” of cycles of operation
thereof, in order repeatedly to search for an idle
trunk line in the previously mentioned main and
auxiliary groups of trunk lines, and then fto
arrest operation therecf. The previously men-

" tioned means included in the connector switch

of the assigned main link is operative to cause
ringing current to be projected over a frunk line
selected by the hunting switch in either the pre-
viously mentioned main or auxiliary groups of
trunk lines, and operative to cause busy tone
current to be returned over the calling line in
the event the hunting switch of the assigned
overflow link fails to find an idle trunk line in
either the previously mentioned main or auxil-
iary groups of trunk lines during the above-
mentioned predetermined operation  thereof.
Also, an arrangement is included in the con-
nector switch of the assigned main link for con-
necting the calling line to the trunk line selected
by the hunting switch of the assigned overflow
link after a call is answered at the P. B. X to
which the selected trunk line in the previously
mentioned main or auxiliary groups of trunk
lines extend, the call being routed between the
calling line and the selected P. B. X trunk line
by way of the assigned main link, the overflow
trunk individually associated with the connector
switch of the assigned main link and the as-
signed overflow link.

Further features of the invention pertain to
the particular arrangement of the circuit ele-
ments of the system and to the particular
connection and arrangement of the elements
of the switching apparatus incorporated therein,
whereby the above-outlined and additional fea-
tures are attained.

The novel features believed to be characteristic
of the invention are set forth with particularity
in the appended claims. The invention, both as
to its organization and method of operation,
together with further objects and advantages
thereof, will best be understood by reference to
the following specification taken in connection
with the accompanying drawings, in which Fig-
ures 1 to 5, inclusive, taken together, illustrate
diagrammatically the details of a telephone sys-
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tem -ineludihg -an - automatic central exchange
and -a -dumber of private branch exchanges
and havihg inecorpotratéd "therein the present
invention.

Descrzptzon of the apparatus incorporated in the
telephone system

‘Referring now meore particularly to Figs 1 to
5, inhclusive, -of the drawings, the telephone sys-
tem there illustrated comprises an automatic
eéntral exchange, a number of private branch
éxchanges or P, B. X, including the P. B. X in-
dicated at 450, 450 and 470, and a number of
P. B. X trunk lines extending between the central
exchange and each of the P. B. X and terminat-
ing at the centra] change. The P. B. X trunk
linés extending from the cenfral exchange to
the various P. B. X are arranged in groups, at
least some of the P. B, X having main and auxili-
ary groups of P. B. X trunk lines extending
théreto. TFor example, each of the P. B. X 450,
436 and 478 have a main group of P. B. X trunk
lines "extending thereto, while the P. B. X 460
and 478 also have an auxiliary group of P. B. X
truhk linhes extending thereto. More particu-
larly, the main groups of P. B. X trunk lines
420, 425 and 438, comprising the P. B. X trunk
Hnes 421, 422, 423 and 426, 421, 428 and 431, 432,
433, respectively, extend to the P. B. X 450, 470
and 488, respectively; and the auxiliary groups
of P. B. X trunk lines 448 and 445, comprising
the P. B. X trunk lines 441, 442, 443 and 446,
447, 448, respectively, extend to the P. B. X 460
and 418, respectively. Also, a number of sub-
scriber lines, including the subscriber lines 100
and 410, are terminated at the central exchange.
Furthermore, the central exchange comprises a
nufnber of main links, including the illustrated
Jink 28, and a number of overflow links, includ-
ing the illustrated link 60, which are employed
in Setting up the connections between the various
lifes. in a ‘manner more fully described subse-
quently. More specifically, the central exchange
has an ultimate capacity of one hundred lines.
The number of main links included in the system
is'detérmiired by the total amount of traffic which
the: central exchange is required to handle and
usually “satisfactory service may be rendered
when the central exchange is provided with ten
main links. The number of overflow links in-
ciuded in the system is determined by the amount
cfP. B. X traffic which the central exchange is
required to handle and usually the number of
overflow links provided in the central exchange
corresponds to the number of P. B..X having
auxiliary groups of trunk lines extending thereto.
In the central exchange, g distributor 50 is pro-
vided for the purpose of assigning the main links
for use in a predetermined order; and a distribu-
tor 10 is provided for the purpose of assigning
the overflow links for use in a predetermined
order.

Each of the mdin links may be identical to the
1ink 24-Which comprises & finder portion or switch
39 and ‘a-connector portion or switch 49, the
finder switch 89 having direct access to each
subseriber line, to each main P. B. X trunk line
and to each auxiliary P. B. X trunk line in the
system, and the connector switch 40 having di-

rect -access to each subscriber line and to each’

main P. B. X trunk line in the system. Also,
the-tonnector switch 40 has direct access to the
overflow trunk 389 individually associated there-
with. Hach ¢f the overflow links may be identi-
cal to 'the 1ink-69 which comprises a finder por-
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tivh or switch 61 and a hunting portion or switeh
62; the ‘finder switch 61 having direct access to
eaéhoverflow trunk in the system, and the hunt-
itig switch 62 having direct access to each auxili-
ary P. B. X trunk line gnd to each main P, B. X'
trink line extending to'a P. B. X having a group
of -auxiliary P. B. X lines extending thereto in
the §ystem. Accordingly, the connector ‘switch
of -each- main link has access to each auxiliary
P.'B.'X trunk line only by way of one of the
overfow links.

A subscriber substation is associated with each
of the subscriber lines, the subscriber substa-
tions indicated at A and B being associated with
the - Subsériber - lines {08 and 410, respectively,
Each of the subscriber substations is provided
with a telephone: instrument, a dial- mechanism
and a ringer. ‘Also, éach of the P. B. X is pro-
vided with the usual apparatus for extendirig the
calls to the subscriber substations therein and
usually comprises an operator’s position provided
with 3 telephone instrument, a dial méchanism
and a signal device thereat. Also, a line circuit
is 1nd1v1dua11y -associated with' each of the sub-
scriber lines-and each of the P. B. X trunk lines,
the line circuits individually associated with the
subscriber lines 100 and 410 being indicated re-
spectively at 181 and 417, the line circuits indi-
vidually associated with the P. B. X trunk lines
421, 422, 423 and 426, 427, 428, 445, 447, 448 and
431, €32, 453, 441, 442, 443 being indicated at
424, 42%. and 424, respectlvely Preferably, the
line circuits ate- of identical connection and ar-
rangement and may be of any of the well known
types.

Preferably; each of the ma,ln links is connected
and arranged in a manner similar to that of the
link 20 whi¢h comprises, as best shown in Figs.
1 and 2,-the finder switch 38 and the connector
switth 49, each of these switches including a
mechanism ¢f the Strowger type. The Strowger
mechanism included in the finder switch 30 is
connected and arranged in a conventional man-
ner and has not been illustrated in the interest
of brevity. The Strowger mechanism included
i the connector switch 48, as best shown in
Fig. 2, comprises a bank of fixed contacts ar-
ranged in’ ten vertical lévels, including the il-
lustrated level 288, each level including ten ra-
dially disposed contact sets, each contact set ter-
minating a-line extending thereto; and a wiper
set, including the wibers 291 to 295 inclusive,
associated with the contact bank and carried
by a‘cairiage movable in both vertical and ra-
dial directions. - The illustrated level 290 in the
contact hank may be any level therein, although
it is preferalkle that this'level be the tenth level.
More particularly, it will be observed that the
subscriber line 419 terminates at the first contact
set in the'level 298; the main group of P. B. X
trunk lines 429 terminate at the second, third
and fourth contact sets in the level 288; the main
group of P. B. X trunk lines 425 terminate at the
fifth, sixth and seventh contact sets in the level
290; and the main group of P. B. X trunk lines
433 terminate -at the eighth, ninth and tenth
contact sets in the level 280. Accordingly, it
will be understcod. that thé directory number
of the subscriber line 449 extending to the sub-
scriber substation B is 01; and the directory
numbers of the main groups of P. B. X trunk
lines 429, 425 and 438 extending to the P. B. X
459, 470 and 460, respectively, are 02, 05 and 08,
respectively., Also, this Strowser mecha.msm
includes-a vertical magnet M208 for movmg the
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carriage in the vertical direction, 2 rotary mag-
net M206 for moving the carriage-in the radial
direction, and a release magnet MI50 for re-
leasing the carriage and for causing the carriage
to be returned to its normal position. Also as-
sociated with this Strowger mechanism are two
sets of switch springs Si51 and S226, the switch
springs SI51 being actuated into engagement
and the switch springs S226 being actuated into
disengagement when the carriage is moved in a
vertical direction away from its normal position.

The connector switch 49 also comprises a group
of relays and their control and controlled cir-
cuits, this group of relays including a line relay
RI30, a hold relay RI140, a battery reversing
relay RI120, a transfer relay R208, a ring cut-off
relay R210, a busy relay R230, a switch-through
relay R268, a switch-over relay R270, a trunks
busy relay R280, and a number of control relays
R228, R240 and R250.

Preferably, each of the overflow links is con-
nected and arranged in a manner similar to that
of the link 60 which comprises, as best shown in
Fig. 3, the finder switch 61 and the hunting
switch 62, each of these switches being of the
rotary type and including a number of contact
banks and associated wipers. More particularly,
the finder switch 61 comprises the contact banks
321, 325, 334, 335, 341 and 345 provided with the
associated wipers 322, 326, 332, 336, 342 and 346,
respectively, each of these wipers being of the
double-ended type. Also, the finder switch 61
includes a rotary magnet M61 for rotating si-
multaneously the wipers noted. More particu-
larly, the hunting switch 62 comprises the con-
tact banks 351, 355; 361 and 365 provided with
the associated wipers 352, 356, 362 and 366, re-
spectively, each of these wipers being of the
double-ended type. Also, the hunting switch 62
includes a rotary magnet M62 for rotating si-
multanecusly the wipers noted. Also, it is noted
that the conductors of the overflow trunks ex-
tending from the connector switches of the main
links in the system are terminated at the re-
spective and corresponding contacts in the con-~
tact banks noted of the finder switch 6i. For
example, the conductors of the overflow trunk
300 extending from the connector switch 40 of
the illustrated main link 20 are terminated at
the respective and corresponding contacts il-
lustrated in the contact banks noted of the finder
switch 61. Furthermore, it is noted that the
conductors comprising the main and auxiliary
groups of P. B. X trunk lines extending fo the
P. B. X 460 and 410 are terminated at the re-
spective and corresponding contacts in some of
the contact banks noted of the hunting switch
62. More particularly, in the arrangement il-
lustrated the first, second and third respective
contacts in the contact banks 851, 355 and 361
of the hunting switch 62 terminates the auxiliary
P. B. X trunk lines 441, 442 and 443, respectively,
extending to the P. B. X 460; the fourth, fifth
and sixth respective contacts in the above-men-
tioned contact banks of the hunting switch 62
terminate the main P. B. X trunk lines 431, 432
and 433, respectively, extending to the P. B. X
460; the seventh, eighth and ninth respective
contacts in the above-mentioned contact banks
of the hunting switch 62 terminate the auxiliary
P. B. X trunk lines 446, 441 and 448, respectively,
extending to the P. B. X 470; and the tenth,
eleventh and twelfth respective contacts in the
ahove-mentioned contact banks of the hunting
switch 62 terminate the main P. B, X trunk-
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lines 426, 427 and 428, respectively, extending to
the P. B. X 470. Accordingly, during the oper-
ation of the hunting switch 62 the wipers noted
respectively and successively engage the contacts
in the associated contact banks noted terminat-
ing the individual P. B. X trunk lines in the
auxiliary group of trunk lines 440, then the in-
dividual P. B. X trunk lines in the main group
of P.B. X trunk lines 438, then the individual
P. B. X trunk lines in the auxiliary group of
P. B. X trunk lines 445, and, finally, the indi-
vidual P. B. X trunk lines in the main group of
P. B. X trunk lines 425.

Furthermore, the link 60 comprises a switch-
through relay R3710 . and a transfer relay R389
and the control and controlled circuits therefor.

The distributor 50, which is operative to assign
idle ones of the main links for use, is of entirely
conventional connection and arrangement and
has not been shown in detail in the interest of
brevity.. However, it is preferable that the dis-
tributor 50 is of the preselective type, such that
an idle main link is selected to be assigned to
the use of a calling line prior to the initiation of
a call on a line in the system, and another idle
main link is automatically selected to be assigned
to the use of .the next calling line as soon as the
selected main link operates to find a calling line
in the system.

- The distributor 10, which is operative to as-
sign ‘idle ones of the overflow links in a prede-
termined order, comprises a rotary switch 500
provided with a number of contact banks each
having an associated wiper. More particularly,
the rotary switch 508 includes the contact banks
501, 505, 511, 515, 521 and 525 provided with the
wipers 502, 506, 52, 516, 522 and 526, respec-
tively, each of these wipers being of the double-
ended type. Furthermore, the rotary switch 500
includes a rotary magnet MI10 for rotating si-
multaneously the wipers noted. Also, the dis-
tributor 70 comprises a group of relays and thelr
control and controlled circuits, this group of re-
lays including a start relay RE30, a trunks busy
relay R540, a timing relay R555, a stepping re-
lay R575, a switch-through control relay R570,
a transfer control relay R580 and two control re-
lays R550 and R560. It is noted that the con-
trol conductors  extending to the overflow links
are terminated at the respective and correspond-
ing contacts in the contact banks noted. .

‘The distributor 10 is of the preselective type
in that an idle overflow link is selected to be as-
signed to the use of a calling one of the overflow
trunks prior to. the creation of the calling con-
dition on the overflow trunk, and another over-
flow link is automatically selected to be assigned
to the use of the next calling overflow trunk as
soon as the selected overflow link is operated to
find a calling overflow frunk.

‘Ordinary substation to substation calls

~ An ordinary call which is to be extended from
one subscriber substation to another is initiated
at the calling substation by removing the re-
ceiver of the telephone instrument thereat from
its hook. For example, in extending a call from
the  subscriber substation A to the subscriber
substation B, the call is first initiated at the sub-
station A by removing the receiver of the tele-
phone instrument thereat from its hook, thereby
to complete a circuit by way of the subscriber
line 180 for causing the line circuit 101 individu-
ally associated therewith to be operated in a well
known manner. This operation of the line cir-
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cuit 131 is effective to apply ground potential to
the start: conductor Ci01 extending into the dis-
tributor 50, thereby to initiate operation of the
dlstrlbutor\ The distributor ‘50 then operates to

assign the previously selected idle main link to

the use of the calling subscriber line 199, As-
suming that the illustrated main link 20 is as-
signed to the use of the calling line {00, the dis-
tributor 53 initiates operation of the Strowger
mechanism included in the finder switch 30.
Also, the line circuit 18 individually associated
with the subscriber line {00 marks both the level
and radial position of the contact set in the con-~
tact bank of the Strowger mechanism included
in the finder switch 80 wherein the calling sub-
scriber line 160 terminates: The Strowszer
mechanism included in the finder switch 30 then
. operates to move the carriage in the vertical di-
rection to. the level wherein the calling sub-
scriber line 180 terminates, whereupon further
movement of the carriage in the vertical direc-
tion is arrested. - The Strowger mechanism in-
cluded in the finder switch 30 then operates to
move the carriage in the radial direction to the
radial position wherein the calling subscriber
line 188 terminates, whereupon further move-
ment of the carriage is arrested. At this time
the calling subscriber line 160 is seized by the
finder switch 88. The finder switch 38 then op-
erates to connect the calling subscriber line 100
to. the 'trunk line {10, thereby to cause the line
and. hold relays R130 and R148, respectively, in
the connector switch 40 of the.selected link 20
to.be operated in a manner more fully described
subsequently. Upon operating, the ‘hold relay
R 149 causes ground potential to be applied to the
control conductor Cii2 of the trunk line i0.
This application of ground: potential to the con-
trol. sonductor Cii2 of the trunk line 110 causes
the. line circuit: 81 . individually associated with
the calling subscriber-line 188 to be-further op-
erated;, thereby to.mark the calling subscriber
ling: 108 as busy to the connector switches of the
links ‘having access thereto by the application
of ground- potential to the: control conductor
Ci86-thereof. Further, the line circuit 101 op-
erates to remove the application of ground po-
tential to the start conductor C187 extending in-
to the distributor &8, thereby to cause the dis-
tributor 50.to operate and select another idle
main link to be assigned to the use of the next
calling line.

As previously neted, when the finder switch 30
seizes the calling line 100 the line relay R130 in
the .connector switch 48 is operated, this relay
being energized by way of a loop circuit extend-
ing bctvmen the subscriber substation A and the
line relay Ri89. This loop circuit extends from
ground at the lower winding of Ri38, by way of
the-lower winding of R!88, RCI26 and RAIZS
to the line conductor Ci{3 of the trunk line 110;
and from. batiery at the upper winding of RIBU
by way of the upper winding of R188, RC122 and
RA123 fo the line conductor CHil of the trunk
line _HE, thie line conductors Cli3 and ClII of
the trunk Line {8 being connected by way of the
operated finder switch 30 and the operated line
circuit 181 to the line conductors C{05 and Ci103
of the. calling subscriber line 180, and the line
conductors Ci85 and C183 of the subscriber line
158 being included in'a bridge circuit at the sub-
station A. Upon operating, the line relay RI30
completes, at RA134 and RCIi32, an obvious cir-
cuit for energizing the hold relay Ri40;  When
thus energized; the hold relay R149 operates to
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complete, at RA{41, an- opvious path for apply~
ing ground potent1al to the control conductor
12 :of the trunk line I8 extending to the
swltch 39 as prev1ous1y noted. . Also, upon
g, ,he hold relay R{#0 ‘prepares, at-

RAI 42 and RCI43 a pomt in a. circuit, traced
bevemafter for energlzmg in multlple the ver-

A,e s, at R !45 an obv1ous path for apply- :
errmmd pctantml to the control conductor
ciias, fm a8 purpose more fully explained subse-

-energizing. the upper winding of the
r Jay Rags, .this c1rcu1t extending from

h s 1ngs szzs and the upper winding
38 to attery. When. energized over the
hove- traced circuit, the relay- R2688 operates to
plepare at RA209 ‘and RC201, 8 further point
i sly mentioned circuit for energiz-
iple the vertical magnet M208 and the .
ding of -the transfer relay R200, and

.mte upts at RA%Q and RC202, a point in a cir-

traced, here'nafter for energizing in- series
tne contrel- relay RZM and the rotary magnet
M268. At this time the connector switch 40 ig
conditioned to be responsive ‘to: series of digits
dlaled at the substatlon A in order to-cause the
qtrowger mechamsm included therein to oper-
ate and seize the desued called line.

Tbe subscriber at the substation A then dials
the first digit of the: directory number of the
r=a”~3d subscriber line at the dial’ mechanism }
thereat, tnereby to transmit a first series of im-
pu}scs by way of the subscriber loop ecircuit to
the line relay Ri28.  The relay R120 follows the
Qialed impulses in the usual manner, restoring
each time the loop circuit is mterrupted and
operating each time the loop circuit is complet~.
ed, Each time the relay R{30 restores, it inter-
er‘cs at RA$31 and RCI32, the circuit for enef-
gizing: the hold relay Ri{48, and completes, at
RA134 and RC!"3 the previously mentioned cir-
cuit for energizing in multiple the vertical mag-
nst M288 and the lower winding of the transfer-
relay R280. The last-mentioned circuit extends
from glound at RAI21, by way of RCI133, RAI42,
RCi43% and RA23% to RC"M one branch of th1s
circuit. extending from RC281 by way of the
winding of - M208 to battery, and the other
branch of this circuit extending from RC20{ by
way of RC2T6’, RA214’ and the lower winding
6f R200 to battery. The relays R{48 and R200
being of the slow-to-release type remain oper-
ated during impulsing. Each time the. vertical
magnet M288 is energized over the above-traced
circuit, the carriage of the Strowger mechanism
included in the connector switch 40 is moved one
step in the vertical direction. When the carriage
of this Strowger mechanism is moved away from
its normal position one step in-the vertical di-
rection the. switch springs S{51 and S226 are
actuated- into engagement and disengagement,
respectively. When the switch springs S151 aré
actuated into engagement, a further point in
the previously mentioned circuit for energizing
the release magnet MI50 is prepared, and when
the switch springs S22§ are actuated info dis-
engagement, the circuit for energizing the up-
per winding of the relay R200.is interrupted. At
the conclusion of the first digit dialed, the relay
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RI30 reoperates, thereby to interrupt, at RA13(
and :RC1233, the previously traced circuit for en-
ergizing in multiple the lower winding of the re-
lay R200 and the winding of the vertical magnet
M208. When this circuit it interrupted further
operation of the vertical magnet M208 is ar-
rested, thereby to arrest the carriage of the
Strowger mechanism included in the connector
switch 48 in a vertical position corresponding
to ‘the first digit-dialed and to the level in the
contact bank of this Strowger mechanism in
which the subscriber line extending to the called
subscriber substation B is terminated. In the
present;vinstanc,e the called subscriber line 410
is-tefminated in the tenth level 290 in the con-
tact bank of the Strowger mechanism included
in ‘the connector switch 40. Accordingly, the
first -digit dialed is the digit 0. Also, when this
circuit is interrupted, the circuit for energizing

the lower winding of the transfer relay R200 is ¢

interrupted, thereby to cause the latter relay to
restore shortly thereafter. Upon restoring, the
relay R208 interrupts, at RA200 and RC20I,

further point in the previously traced circuit for

-energizing in multiple the vertical magnet M208 o

and the lower winding of the relay R200, and
prepares, at RA200 and RC202, a further point
in the previously mentioned circuit for energiz-
ing in series the control relay R240 and the ro-
tary magnet M2086.

The subscriber at the substation A then dials
the second digit of the directory number of the
called subscriber line at the dial mechanism
thereat, thereby ‘to transmit a second series of
impulses by way of the subscriber loop circuit to
the line relay R130. The line relay R130 follows
the dialed impulses as previously explained.
Each time the relay Ri30 operates it completes,
at RAI31 and RC132, the previously traced cir-
cuit for energizing the hold relay Ri43. Each
time the line relay R130 restores it completes, at
RAI131 and RC!33, the previously mentioned cir-
cuit for energizing in series the control relay
R240 and the rotary magnet M206. The last-
mentioned circuit extends from ground at RA131,
by way of RCI33, RAI42, RC143, RA200, RCZ!JZ,
RA234, the winding of R240, RA266 and the
winding of M206 to battery. The relays Ri40
and R240, being of the slow-to-release type, re-
main operated during impulsing. When -ener-
gized over the above-traced circuit, the relay
R240 operates to complete, at RA240, a multiple
path around the contacts controlled by the ar-
mature RA?34 of the busy relay R230 in the pre-
Vlously mentioned circuit for energizing in se-
ries the relay R240 and the rotary magnet M206.
Also, the relay R240 completes, at RA241 and
RC242, an obvious circuit for energizing the con-
trol relay R250. When thus energized, the re-
lay R250 operates to interrupt, at RA250, a point
in a circuit, traced hereinafter, for energizing the
upper winding of the sw1tch-over relay R210; to
interrupt, at RA251 and RC252, a point in a cir-
cuit, traced hereinafter, for energizing the upper
. winding of the switch-through relay R260; and
to prepare, at RA251 and RA253, a point in a
circuit, traced hereinafter, for energizing the
busy relay R230. Each time the rotary magnet
M206 is energized the carriage of the Strowger
mechanism 'included in the connector switch 49
is moved ohe step in the radial direction. Af
the conclusmn of the second digit dialed, the car-
riage of the Strowger mechanism included in the
connector switch 40 occupies a radial position
corresponding to' the second digit dialed and
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causes - the wipers. carried thereby to en-
gage the contacts inthe contact bank of this
Strowger mechanism terminating the called sub-
scriber line. In the present instance the called
subscriber line 410 is terminated at the first con-
tact set in the level 280 in the contact bank of
the ‘Strowger mechanism included in the con-
nector switch 490. Accordlngly, the second digit -
dialed comprises the digit 1 and the wipers 291,
203 and 295, respectively, engage the contacts in
the level 290 terminating the conductors C4ll,
C412 -and C413 of the called subscriber line 410.
Also, at the conclusion of the second digit dialed,
the 'line relay R(30 reoperates to interrupt, at
RAI31 ‘and RCI33, a point in the previously
traced circuit for energizing in series the control
relay R240 and the rotary magnet M2035, thereby
to arrest further operation of the rotary magnet
M206 and consequently further movement in a
radial direction of the carriage of the Strowger
mechanism included in the connector switch 49
and to cause the control relay R240 to restore
shortly thereafter.

At this time the called subscriber line 410 has
been seized by the connector switch 40 and the
subsequent operation connector switch depends
upon the idle or busy condition of this line. It
is noted that ground potential appears upon the
control conductor C412 of the called subscriber
line 410 in the event this line is busy, whereas
battery potential appears upon this control con-
ductor in the event this line is idle. Assuming
that the called subscriber line 410 is busy, the
presence. of ground potential upon the control
conductor C412 thereof completes a circuit for
energizing the busy relay R230, this circuit ex-
tending from the grounded control conductor
C412 by way of the wiper 293 and associated con-
tact in the level 290, C241, RC2T5, RA214, RA25I,
RA253, RA264, RA211 and the winding of R230 to
battery. When energized over the above-traced
circuit, the relay R230 operates to interrupt, at
RA231 and RC232, a further point in the pre-
viously mentioned circuit for energizing the
winding of the switch-through relay R260; to
prepare, at RA281 and RC233, a holding circuit,
traced hereinafter, for energizing the winding
thereof; to 1nterrupt at RA234, a point in the
original circuit for energizing the control relay
R240 in series with the rotary magnet M206; and
to prepare, at RA236, a circuit, traced herein-
after, for returning busy tone current over the
loop circuit extending to the calling substation
A. Shortly after the busy relay R230 operates,
the control relay R240, being of the slow-to-
release type, restores to interrupt, at RA240, a
further point in the circuit for energizing in se-
ries the relay R240 and the rotary magnet M206,
and to interrupt, at RA241 and RC 242, the cir-
cuit for energizing the control relay R250, there-
by to cause the latter relay to restore shortly
thereafter, the latter relay being of the slow-to-
release type. Upon restoring, the control re-
lay R250 completes, at RA253 and RC2%4, the
previously mentioned holding circuit for ener-
gizing the busy relay R230, this circuit extending
from -the grounded control conductor Cli2 by
way of RA231, RC233, RC254, RA263, RA264,
RA211, and the winding of R230 to battery.
Also, the relay R250 interrupts, at RA25( and
RA253, 3 point in the original circuit for ener-
gizing the busy relay R230 and completes, at
RA256, the previously mentioned circuit for re-
turning busy tone current over the loop circuit
extending to the calling substation A. This loop
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circuit extends from the ungrounded terminal of
a grounded busy tone transformer winding, by
way of the busy tone conductor C223, the -con-
denser 289, RA256, RA236, Ci35 and the con-
denser {37 to the line conductor Cf13 of the
trunk line 1(0; and from battery, at the upper
winding of R130, by way of the upper winding of
R130, RCI22 and RAI(23 to the line conductor
Clli of the trunk line 110, the line conductors
Cli3 and Cifi of the trunk line 1i8 being con-
nected to the line conductors C{85 and CI03 of
the subscriber line 100 by way of the operated
finder switch 30 and the line circuit 101, as pre-
viously noted. When busy tone current is re-
turned over the loop circuit to the calling sub-
station A, the receiver of the telephone instru-
ment thereat is actuated to produce busy .tone.
The production of busy tone in the receiver of
the telephone instrument at the substation A in-
dicates to the subscriber thereat that the de-
sired connection cannot immediately be had due
to the busy condition of the called subscriber line
4i0. The subscriber at the calling substation A
then releases the operated main link 29, includ-
ing the finder switch 38 and the connector switch
&0, and the line circuit {81 by replacing the re-
ceiver of the telephone instrument at the sub-
station A upon its hook. The exact manner in
which these operated pieces of apparatus are re-
leased is described in detail hereinafter.
Assuming that the called subscriber line 419 is
idle when it is seized by the connector switch 48,
battery potential appearing upon the control con-
ductor C412 thereof completes a path for short-
circuiting the winding of the busy relay R239,
this path being substantially the same as the
previously traced path for energizing the wind-
ing of R23%, thereby to retain the busy relay
R238 in its restored position. Also, when the
connector switch 49 seizes the called subscriber
line 413, the line circuit 417 individually asso-
ciated therewith operates to mark the subscriber
line 418 as busy to the connector switches of the
other links having access thereto. Shortly after
the connector switch 49 operates to seize the
called subscriber line 418, the control relay R240
restores to interrupt, at RA24{ and RC242, the
previously mentioned circuit for energizing the
control relay R259, thereby to cause the latter
relay to restore shortly thereafter. Upon restor-
ing, the relay R258 completes, at RA25{ and
RC252, the previously mentioned circuit for ener-
gizing the upper winding of the switch-through
relay R268, this circuit exfending from battery
potential appearing upon the control conductor
C412 of the called subscriber line 418 by way of
the wiper 293 and associated contact in the level
299, C247, RC275, RA2T4, RA25I, RC252, the
upper winding of R260, RC222 and RA231 to the
grounded control conductor Ci{{2. When ener-
gized over the above-traced circuit, the relay
R260 partially operates to close the “X” contacts
associated with the armature RA265, thereby to
complete a holding circuit for energizing the
lower winding thereof, this circuit extending
from the grounded control conductor Ci12’ by
way of RA2§5 and the lower winding of R280 to
battery. When the lower winding of the relay
R260 is energized over the above-traced holding
circuit, this relay fully operates to complete, at
RA268, a circuit for returning ring-hack- tone
current over the loop circuit extending to the
calling subscriber substation A, this circuif ex-
tending from the ungrounded terminal of -a
grounded' ring-back tone. current transformer
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winding, by way of the ring-back tone conductor
C226, RA260, the condenser 218, RC214, RA213,
Ci34 and the condenser 138 to the line conductor
Clil of the trunk line 1198, and from ground at
the lower winding of R{30, by way of the lower
winding of R{38, RCi26 and RAI25 to the line
conductor Cii8 of the trunk line {10, the line
conductors C11f and Ci{3 of the trunk line {i0
being included in the loop circuit extending by
way of the subscriber line 188:to the calling sub-
scriber substation A, as previously noted. The
ring-back tone current returned over the loop
circuit extending to.the calling substation A ac-
tuates the receiver of the telephone instrument
thereat, thereby to cause the receiver to produce
ring-back tone. The ring-back tone produced
by the receiver of the telephone instrument at
the -calling substation A indicates to the sub-
scriber thereat that ringing current is being pro-
Jjected over the called subscriber line. Also, upon
operating, the relay R268 completes, at RA261,
RC268 and at RA26T, a circuit for projecting
ringing current over the subscriber line 410 ex-
tending: to the called substation B, this circuit
extending from the ungrounded terminal of z
grounded ringing current transformer winding
by way of the ringing conductor C221, the upper
winding of the ring cut-off relay R210, RC2i2,
RAZ211, RC263, RA261, RA2T(l, RC272, C245 and
the wiper 281 and associated contact to the line
conductor C4i{ of the subscriber line 410; and
from ground, at RC218; by way of RA2{8, RA26T,
RA271’, RC273’, C249 and the wiper 295 and
associated contact to the line conductor C413
of the subscriber- line, the line conductors C41 |
and-C4#43 of the subscriber-line being conneeted
together by way of the ringer at the called sub-
station B,  The ringing current projected by way
of the subscriber line 418 to the called substation
B causes the ringer thereat to be actuated, there-
by to indicate to the subscriber thereat that the
substation B is a-called substation.

The- call is answered at the called substation
B by removing the receiver of the telephone in-
strument thereat from its hook, thereby to com-
plete a bridge  cireuit including the telephone
instrument. thereat between the line conductors
C4l!l and C413 of the subscriber line 418. This
bridge circuit across the line conductors of the
subscriber line completes a low resistance circuif
for energizing the upper winding of the ring cut-
off relay R210. The circuit for energizing the -
upper winding of the relay R2{2 is substantially
identical to the previously traced circuit for pro-
jecting ringing current over the subscriber line
413. When thus energized, the relay R210 par- -
tially operates to close the “X” contacts asso-
ciated with the armature RA215 in order to com-~
plete a holding- circuit for energizing the: lower
winding thereof, this circuit: extending from the.
grounded - control conductor Cil2’, by way of
RA2{5 and the lower winding of R218 to battery.
When energized over the above-traced holding
circuit, the relay R210 fully operates to interrupt,
at RAZ{I, RC212 and at RA210, RC218, points in
the previously traced circuit for projecting ring~
ing current over the called subscriber line 410;
to interrupt, at RA212 and RC2i4, a point in the
previously traced circuit for returning ring-back
tone current over the loop circuit extending to
the calling substation A; and to complete, at
RA211, RC213 and at RAZI0, RC2IT, 5 loop- cir-
cuit extending between the battery reversing re-.
lay R{28 and the ealled substation B. This loop
circuit extends from ground at the-lower wind«
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ing of Ri20 by way of the lower winding of R120,
C135, RC211, RA210, RA26T, RA2Ti’, RC213’,
C249 and the wiper 285 and associated contact
in the level 290 to the line conductor C413 of
the subscriber line 410; and from battery at the
upper winding of RIi29, by way of the upper
winding of R{20, Ci34, RA213, RA2{{, RC263,
RA261, RA2T1, RC212, C245, and the wiper 291
and associated contact in the level 290 to the
line conductor CA&ii of the subscriber line 410,
the line conductors C413 and CA4il of the sub-
scriber line 410 being connected together by way
of a bridge path including the telephone instru-
ment at the called substation B. When ener-
gized over the above-traced loop circuit, the
battery reversing relay Ri20 operates to com-
plete, at RAI21, RAI23 and at RAI24, RAI125,
points in an alternative loop circuit extending
by way of the subscriber line 1280 to the calling
substation A; and to interrupt, at RA123, RC(22
and at RAI125, RCI126, points in the original loop
circuit extending by way of the subscriber line
i00 to the calling substation A, thereby to re-
verse the application of battery potential to the
line conductors Cl{i and Cli3 of the trunk line
{10 included in the loop circuit extending by way
of the subscriber line 100 to the calling substa-
tion A. At this time ground at the lower wind-
ing of RI30 is connected by way of the lower
winding of R{30, RAI2l and RAI23 to the line
conductor Citl of the trunk line {18, and bat-
tery at the upper winding of R{30 is connected
by way of the upper winding of RI30, RAI24
and RAI25 to the line conductor Cii3 of the
trunk line 119. This reversal of battery potential
as applied to the line conductors Ciil and CI(3
of the trunk line {10 may be utilized for super-
visory purposes in order to operate a call reg-
ister or the like associated with the trunk line
t168. Furthermore, the relay Ri120 interrupts, at
RAI121, a further point in the previously men-
tioned circuit for energizing the release magnet
MI50 and completes, at RA128 and RCI129, a mul-
tiple path for applying ground potential to the
control conductor C112’.

At this time talking battery is supplied by way
of the line relay R139 to the loop circuit extend-
ing by way of the subscriber line 1080 to the call-
ing substation A; and talking battery is supplied
by way of the battery reversing relay R120 to the
loop circuit extending by way of the subscriber
line 410 to the called substation B. Furthermore,
the loop circuit extending to the calling substa-
tion A is connected by way of the voice frequency

current condensers 136 and 137 to the loop cir-

cuit extending to the called substation B, thereby
to interconnect the calling and called subscriber
substations A and B for two-way communication
therebetween. More particularly, the line con-
ductors Cli{ and CI13 of the trunk line (10 in-
cluded in the loop circuit extending to the calling
substation A are respectively connected by way
of the condensers 136 and [371, respectively, to
the line conductors C1{34 and CIi35, respectively,

the last-mentioned line conductors being included

in the loop circuit extending to the called sub-
station B.

The release of the established connection be-
tween the calling subscriber substation A and the
called subscriber substation B is primarily under
the control of the subscriber at the calling sub-
station A. When the receiver of the telephone
instrument at the called substation B is placed
upon its associated hook, the loop circuit extend-
‘ing to the called substation B is interrupted,
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thereby to cause the battery reversing relay Ri20
to restore. Upon restoring, the battery reversing
relay RI20 interrupts, at RAI21, RA{23 and at
RAI24, RAI25, points in the second-mentioned
loop circuit extending to the calling substation
A and completes, at RA123, RCi22 and at RAI25,
RCI126, points in the original loop circuit extend-
ing to the calling substation A, thereby to again
reverse battery over the line conductors Cf11 and
Ci13 of the trunk line 118 included in the loop
circuit extending to the calling substation A for
supervisory purposes. Also, upon restoring, the
battery reversing relay R128 prepares, at RAI2T,
a point in the previously mentioned circuit for
energizing the release magnet MI50; interrupts,
at RAI28 and RC{29, the multiple path for ap-
plying ground potential to the control conductor
C112’; and prepares, at RA128 and RCI120, a point
in a circuit, traced hereinafter, for operating a
supervisory signal associated with connector
switch 49. When the receiver of the telephone
instrument at the calling substation A is replaced
upon its hook, the loop circuit extending to the
calling substation A is interrupted, thereby to
cause the line relay RI30 to restore. Upon
restoring, the relay R130 interrupts, at RAI13I
and RCI32, the circuit for energizing the hold
relay Ri40, thereby to cause the latter relay to
restore shortly thereafter; and prepares, at RAI31
and RC(33, the previously mentioned circuit for
energizing the release magnet MI50. The last-
mentioned circuit is completed at RAI42 and
RCIi84 when the hold relay RI40 restores and
extends from ground at RA131 by way of RCI33,
RAI42, RCi44, RAI2T, the switch springs SI5i
and the winding of M50 to battery. When ener-
gized over the above-traced circuit, the release
magnet MI50 operates to release the carriage of
the Strowger mechanism included in the con-
nector switch 40, thereby to cause the carriage
to be rotated and then translated back to its nor-
mal position. When the carriage of the Strowger
mechanism included in the connector switch 40
is returned to its normal position, the wipers
291, 293 and 295 disengage the associated con-
tacts in the level 290 and the switch springs Si51
and 5226 are actuated into disengagement and
engagement, respectively. When the switch
springs Si51 are actuated into disengagement,
the circuit for energizing the release magnet
M50 is interrupted; and when the switch springs
S226 are actuated into engagement, the previous-
ly traced circuit for energizing the upper wind-
ing of the transfer relay R200 is prepared.

Also, upon restoring, the hold relay R140 in-
terrupts, at RAI141 and RA145, the paths for ap-
plying ground potential to the control conduct-
qrs Cii2 and C112’, respectively. When ground
potential is removed from the control conductor
Cl12’, the holding circuits for energizing the
lower windings of the ring cut-off relay R210 and
the switch-through relay R260 are interrupted,
thereby to cause these relays to restore. Upon
restoring, the relay R210 interrupts, at RA2II,
RA213 and at RA210, RC211, further points in
the loop circuit extending to the called substa-
tion B; prepares, at RA211, RC212 and at RA218,
RC218, points in the original circuit for project-
ing ringing current over a called subscriber line;
prepares at RA213 and RC2I14  a point in the
original circuit for returning ring-back tone cur-
rent over a calling subscriber line; and inter-
rupts, at RA215, a further point in the holding
circuit for energizing the lower winding thereof,.
Finally, the relay R210 interrupts, at RA216, a
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point in the previously mentioned circuit for op- -

erating the supervisory signal associated with
the connector switch 40. The last-mentioned
circuit extends from ground at RA128 by way of
RCI120, RA215, the control conductor C222 and
the winding of the supervisory signal associated
with the connector switch 40 to battery. When
the battery reversing relay Ri20 restores, the
last-mentioned circuit is completed in order to
cause operation of the supervisory signal asso-
ciated with the connector switch 46 in the event
the ring cut-off relay R210 does not - restore
shortly thereafter to interrupt, at RA216, this
circuit. When the last-mentioned  circuit ‘has
been completed a predetermined time interval,
the supervisory signal associated with the con-
nector switch 40 is operated, thereby to indicate
to a supervisory operator that the . connector
switch 40 has failed to release properly.

Upon restoring, the switch-through relay R260
interrupts, at RA261, RC263 and at RA287, fur-
ther points in the circuit for projecting ringing
current over a called subscriber line; prepares, at
RA234, a point in the previously traced circuit
for energizing the busy relay R230; and inter-
rupts, at RA265, a further point in the holding
circuit for energizing the lower winding thereof.

Also, when ground potential is removed from-

the control conductor Ci{2, the circuit for ener-
gizing the upper winding of the switch~through
relay R260 is interrupted, the line circuits 181
and #417 individually associated with the sub-
scriber Iines {80 and 4!9 are released, and the
finder switch 39 is released. :When the line cir-
cuits 191 and 417 individually associated with
the subscriber lines 180 and 410 are released,
the respective subscriber lines are marked as idle
to the connector switches of the links having ac-
cess thereto. At this time the link 29 is com-
pletely released for furfher use and the calling
and called subscriber lines 100 and 410. are
marked as idle to the connector switches of the
links having access thereto.

Calls from a substation to the P. B. X 450

A call which is to be extended from one sub-
scriber substation to the P. B. X 450 is initiated
at the calling substation by removing the receiver
of the telephone. instrument thereat from its
hook. For example, in extending a call from the
subscriber substation A to the P. B. X 450, the
call is first initiated at the substation A by re-
moving the receiver of the telephone instrument
thereat from its hook, thereby to cause the line
circuit 101 individually associated with the sub-
scriber line 108 to be operated in the previously
described manner.  This operation of the line
circuit 101 causes the distributor 50 to assign a
previously selected idle main link to the use of
the calling subscriber line 180. Assuming that
the distributor 50 operates to assign the previous-
ly selected idle link 28 illustrated to the use of
the calling subscriber line 100, the finder switch
80 of the link 20 operates, in the previously de-
scribed manmer, and seizes the calling subscriber
line 189. When the subscriber line 100 is seized
by the finder switch 30, the line circuit 101 in-
dividually associated therewith then operates to
cause the distributor to select an idle main link
to the use of the next calling line in the previous-
ly described manner. Assuming that the illus-
trated link 28 is assigned to the use of the call-
ing subscriber line 189, when the finder switch 30
seizes the calling subscriber line 108, the previ-
ously traced loop.circuit between the substation
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A and the line relay R130 is completed, thereby
to cause the latter relay to operate as previously
described.. Upon operating, the line relay Ri30
causes the hold relay R148 to operate, which lat-
ter relay causes the transfer relay R200 to oper-
ate.as previously explained, theréby to cause the
line circuit {81 to operate further and mark the
subscriber line 180 as busy to- the connéctor

-switches of the links having access thereto and

to. condition' the connector switch 80 to be re-
sponsive to: digits dialed at the calling substa-
tion A. L

The subscriber at the calling substation A then
dials the: first .digit .of the directory number of
the main group of P. B. X trunk lines 420 ex-
tending to the P. B. X 450, which digit in the
present instance is 0, thereby to transmit a first
series of impulses by way of the subscriber loop
circuit to the line relay RI86. The line relay
R 130 follows the dialéd impulses in the previously
describer manner, thereby to alternately com-
plete the previously mentioned circuit for ener-
gizing the hold relay RI40 and the previously
traced circuit for energizing the transfer:relay
R200 in multiple with the vertical magnet M208S.
The relays RI48 and R200 being of the slow-to-
release type remain operated during impulsing
and the vertical magnet M2988 is successively en-

ergized to cause the carriage of the Strowger

mechanism included in the connector switch 48 -
to be moved in the vertical direction to the level
280 in the associated. contact bank. When the
carriage of the Strowger mechanism included in
the -connector switch 49 is moved away .from its
normal - position, the switch springs Si51 and
$226 are actuated in order to prepare the previ-
ously traced:circuit. for energizing the release
magnet Mi83; and to interrupt the previously

traced circuit for. energizing the upper winding

of the transfer relay R208, respectively, as previ-
ously noted. Shortly following the conclusion of
the first digit, the transfer relay R208 restores
in order to prepare, at RAZ80 and. RC202, the
breviously traced circuit for energizing in series
the control relay R24§ and the rotary magnet
M286, as previously noted. The subscriber at the
substation A then dials the second digit of the
directory number of the main group of P. B. X
trunk lines 420 extending to the P. B. X . 459,
which digit in the present instance is’2, thereby
to transmit a second series of impulses by way
of the subscriber loop circuit to the line relay
RI133. The line relay Ri30 follows the . dialed
impulses, thereby to alternately complete the
previously mentioned circuit for energizing. the
hold relay R140 and the previously traced circuit
for energizing in- series. the control relay R240
and the rotary.magnet M296, as previously noted.
The relays Ri40 and R240 remain. operated dur-
ing impulsing and the rotary magnet M20§ is
successively energized to rotate the -carriage- of
the ' Strowger mechanism included in ‘the con-
nector switch 40 .to the contact set.in the level
230 terminating the first P. B. X trunk line 421
in-the main group of P. B, X trunk lines 429 ex-
tending to the P. B. X 450, Upon operating; the
control relay: R240 - completes, at RA241. and
RC242, the previously mentioned circuit for en-
ergizing the control relay R258, thereby to cause
the latter relay to. operate; and. interrupts, at
RA244, a point in & circuit, traced hereinafter,
for energizing the control relay R229. Upon op-
erating; the- control relay R250 -prepares, at
RA258, the previously mentioned -circiit for en-
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ergizing the control relay R220; interrupts, at
RA253, the previously mentioned circuit for re-
turning busy tone current over the loop circuit
extending to the calling substation A; interrupts,
at RA251 and RC282, a point in the previously
traced circuit for energizing the upper winding
of the switch-through relay R260; interrupts, at
RA253 and RC254, a point in the previously
traced holding circuit for energizing the busy re-
lay R230; and prepares, at RA251 and RA253, a
point in the previously traced original circuit for
energizing the busy relay R230.

At this time the wipers 291, 283, 284 and 265
carried by the carriage of the Strowger mecha-
nism included in the connector switch 40 engage
the contacts in the associated level 290 termi-
nating the first P. B. X trunk line 421 in the
main group of P. B. X trunk lines 420 extending
to the P. B, X 450; the wipers 291 and 295 en-
gaging the contacts terminating the line con-
ductors of the P. B. X frunk line 421; the wiper
293 engaging the contact terminating the control
conductor of the P. B. X trunk line 421; and the
wiper 294 engaging the contact terminating the
“EC” conductor connected to the contact ter-
minating the control conductor of the P. B. X
trunk line 421,

At this time ground potential or battery po-
tential appears upon the control conductor of
the P. B. X trunk line 421 depending upon
whether this P. B. X frunk line is busy or idle,
respectively. Assuming that the P. B. X trunk
line 421 is busy the presence of ground potential
upon the control conductor thereof completes
the original circuit for energizing the busy relay
R230, this circuit extending from the grounded
control conductor of the P. B. X trunk line 421
by way of the wiper 293 and associated contact,
C247, RC215, RA274 RA251, RA253, RA264,
RA211T and the winding of R230 to battery.
When energized over the above-traced circuit the
busy relay R230 operates to interrupt, at RA231
and RC232, a point in the previously traced cir-
cuit for energizing the upper winding :of the
switch-through relay R230; to prepare, at RA231
and RC233, a point in the previously traced hold-
ing circuit for energizing the winding thereof; to
prepare, at RA235, a point in the previously men-
tioned circuit for energizing the control relay
R220; and to prepare, at RA236, a point in the
previously traced circuit for returning busy tone
current over the loop circuit extending to the
calling substation A. !

Shortly following the conclusion of the second
digit dialed and the operation of the busy relay
R230, the control relay R240, being of the slow-
to-release type, restores to complete, at RA244,
the previously mentioned circuit for energizing
the control relay R220, this circuit. extending
from the grounded control conductor of the
P. B. X trunk line 421 by way of the “EC” con-
ductor illustrated, the wiper 294 and associated
contact, C248, RA2TT’, RC279’, RA255, RA244,
RA235, MA20T and the winding of R220 to bat-
tery. When energized over the above-traced cir-
cuit, the control relay R220 completes, at RA220,
2 holding circuit for energizing the winding
. thereof extending from the grounded control con-
ductor Cif2 by way of RA220, MA2071 and the
winding of R220 to battery. Also, upon restor-
ing, the control relay R240 prepares, at RA241 and
RC243, an alternative circuit for energizing the
control relay R250, which circuit is completed at
RA221 upon the operation of the control relay
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R220 and extends from the grounded controf
condtictor Cil2’ by way of RA221, RC243, RA241
and the winding of R250 to battery. According-
1y, the control relay R250 remains operated,
thereby to retain interrupted, at RA253 and
RC254, the previously traced holding circuit for
energizing the busy relay R230. Also, upon op-
erating, the relay R220 completes, at RA221, a
circuit for energizing the rotdary magnet M206,
this circuit extending from the grounded control
conductor Cl12’ by way of RA22{, RA266 and the
winding of M206 to battery. When energized
over the above-traced circuit, the rotary magnet
M206 operates to move the carriage of the
Strowger mechanism included in the connector
switch 40 an additional step in the radial direc-
tion, thereby. to cause the wipers noted to en-
gage the contacts in the associated level 280 ter-
minating the conductors of the second P. B. X
trunk line 422 in the main group of P. B. X trunk
lines 420 extending to the P, B. X 450. Also,
upon operating, the rotary magnet M206 inter-
rupts, at MA291, the holding circuit for energiz-
ing the control relay R220, thereby to cause the
latter relay to restore. Upon restoring, the con-
trol relay R220 interrupts, at RA220, a further
point in the holding circuit for energizing the
winding thereof and interrupts, at RA22I1, the
previousiy traced circuits for energizing the ro-
tary magnet M206 and the control relay R250.
The rotary magnet M206 immediately restores to
prepare again, at MA207, the previously traced
criginal circuit for energizing the control relay
R220 and the control relay R2508, being of the
slow-to-release type, does not immediately re-
store. Also, when the wiper 293 disengages the
associated contact in the level 290 terminating
the contrel conductor of the first P. B. X trunk
line 421, the circuit for energizing the busy relay
R230 is interrupted, thereby to cause this relay
to restore. Furthermore, when the wiper 293
engages the associated contact in the level 280
terminating the control conductor of the second
P, B. X trunk line 422, the previously traced cir-
cuit for energizing or short-circuiting the wind-
ing of the busy relay R230 is completed, depend-
ing upon whether ground or battery potentials,
respectively, appear upon this control conductor,
corresponding to busy or idle conditions, respec-
tively, of the P. B. X trunk line 422. In the
event the P. B. X trunk line 422 is busy, ground
potential appears upon the control conductor
thereof, thereby to complete the previously traced
original circuit for energizing the busy relay
R230. The busy relay R230 then operates to

‘complete, at RA235, the previously traced origi-

nal circuit for energizing the control relay R220,

which latter relay then operates to complete, at .

RA220, the holding circuit for energizing the
winding thereof. Further, the control relay R220
completes, at RA221, the previously traced cir-
cuits for energizing the. control relay R250 in
multiple with the rotary magnet M206. When
thus energized, the rotary magnet M206 again
operates to move the carriage of the Strowger
mechanism included in the conhnector switch 40
an additional step in the radial direction, there-
by to-cause the wipers noted to engage the con-
tacts in the associated level 290 terminating the
third P. B. X trunk line 423 in the main group
of P, B. X trunk lines 420 extending to the P. B. X
450, It will be apparent that the operations of
the relays noted above are effective to cause the
connector switch 40 to operate as a trunk hunt-
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ing connector switch, which operation continues
until an idle P. B. X trunk line or the last P. B. X
trunk in the main group of P. B, X trunk lines
420 is seized.

In the event the third and last P. B. X trunk
line 428 is busy, ground potential appearing upon
the control conductor thereof completes the orig-
inal circuit for energizing the busy relay R230:;
and the previously traced original circuit for en-
ergizing the control relay R228 is not completed
due to the fact that no “EC” conductor is as-
sociated with the control conductor of the last
P. B. X trunk line in any group of P. B. X trunk
lines. Accordingly, the rotary magnet M206 is

not further operated and shortly after the busy -

P. B. X trunk line 423 is seized, the control re-
lay R259 restores.
relay R250 completes, at RA253 and RC254, the
previously traced holding circuit for energizing
the busy relay R230. Furthermore, the contrel
relay R250 completes, at RA256, the previously
traced circuit for returning busy tone current
over the loop circuit extending to the calling sub-
station A, thereby to indicate to the subscriber

thereat that each of the P. B. X trunk lines in.

the main group of P. B. X trunk lines 420 extend-
ing to the P. B. X 450 is busy and that the de-
sired connection to the P. B. X 450 .may not im-
mediately be had. The subscriber at the substa-
tion A then releases the operated apparatus in-
cluding the line circuit 100 and the main link 20
by replacing the receiver of the telephone in-
strument thereat upon its hook in the previously
described manner,

Assuming that one of the P. B. X trunk lines.

in the main group of P. B. X trunk lines 420 ex-
tending to the P. B. X 450 is idle when it is
seized by the connector switch 48, battery poten-
tial appearing upon the control conductor there-
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Calls from a substation to the P. B. X 460
A call which is to be extended from one sijb-

“sriber substation. to the P. B. X 460 is initiated

at-the calling substation by removing the receiver
of the telephone instrument thereat from its
hook. For example, in extending a call from the
subscriber substation A to the P.'B. X 469, the
call is first initiated at the substation A by re-
moving the receiver of the telephone instrument
thereat from its hook, thereby to cause the line
circuit 181 individually associated with the sub-
scriber line 88 to be. operated in the previously
described ‘manner. This operation of the line -
circuit 481 causes the. distributor 58 to assign a
previously selected idle main link to the use of
the next calling line in the Previously described

‘manner.

Assuming that the illustrated link 20 is as-
signed to the use of ‘the calling subscriber line
89, when the finder switch 30 seizes the calling
subscriber line {89, the previously traced loop cir-
cuit betwen the subscriber substation A and the
connector switch 48 is completed, thereby to con-
dition the connector switch 40 to be responsive to
digits dialed at the calling substation A and to

- cause the line circuit {81 to operate further and

V3

of completes the previously traced circuit for:

short-circuiting the winding of the busy relay
R230, thereby to prevent operation of this relay.
Shortly after the idle P. B. X trunk line is seized,
the control relay R250 restores to complete, at
RA25L and RC252, the previously traced circuit
for energizing the upper winding of the switch-
through relay R259, which latter relay operates
to cause ringing current to be projected over the
idle seized P. B. X trunk line in the previously
described manner. Also, when the idle P; B. X
trunk line in the main group of P. B. X trunk
lines 42§ is seized by the connector switch 40,
the line circuit individually associated therewith
in the group of line circuits 424 operates to mark
the seized P. B. X trunk line as busy to the con-
nector switches of the other main links having
access, thereto. The call at the P. B. X 450 ig
answered in the usual manner by the attendant
thereat, thereby to cause the ring cut-off relay
R210 to be operated, as previously explained.
Upon operating, the ring cut-off relay R210 com-
pletes the previously traced loop circuit between
the battery reversing relay Ri20 and the seized
P. B. X trunk line extending to the P. B. X 450.
The subsequent operations of the relays in .the
connector switch 40 incident to the operations of
the ring cutoff relay R218 and the battery re-
versing relay R!20 are the same as those previ-
ously described, thereby to complete an estab-
lished connection betwesn the calling substation
A angd the P. B. X 458, The release of this es-
tablished connection is the same as the release
of the established connection previously described
and is primarily-under the-control of the calling
substation A. -
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mark the subscriber line 189 as busy to the con-
nector switches of the links having access thereto
and cause the distributor to select another idle
main link to be assigned to the use of the next
calling line in the previously described manner,
The subscriber at the substation A then dials
successively the two digits of the directory num-
ber of the main group of P. B. X trunk lines 430
In the present in-
stance the directory number of this main group
of P. B. X trunk lines is 08. The operation of
the connector switch 48 in response to the sue-
cessive digits 0 and 8 dialed thereinto is substan-
tially the same as the previously described opera-
tion thereof when the successive digits 0 and 2
are dialed thereinto. In the present instance the
connector switch 49 operates as a trunk hunting

_ Ctonnector switch to hunt for an idle P. B. X
v ftrunk line in the main group of P. B. X trunk

lines 438 in the same manner as it operated to
hunt for an idle P, B. X trunk line in the main
group of P. B. X trunk lines 420, as previously.
described. In the event the connector switch 49
finds an idle P. B. X trunk line in the main group
of P. B. X trunk lines 430, it operates in the pre-
viously described manner in order to cause ring-
ing current to be projected aver the idle seized
P. B, X trunk line. However, in this instance
the connector switch 40 does not operate imme-
diately to cause busy tone current to be returned
over the loop circuit extending to the calling sub-
station A when the last P. B. X trunk line 433 in
the main group of P. B. X trunk lines 430 is
tested busy in the event that each of the P.B. X
trunk lines in the main group of P. B, X trunk
lines 439 is busy, as it did when the last P, B. X

_ trunk line 423 in the main group of P. B. X trunk

‘65

70

75

lines 429 was tested busy. .

In the present instance, when the connector
switch 40 seizes the last P. B. X trunk line 433 in .
the main group of P. B. X trunk lines 430 ex-
tending to the P. B. X 489 and this P. B. X trunk

- line is tested busy, the circuit for energizing the

busy relay R230 is completed ag previously ex-
plained. However, the previously traced original
circuit for energizing the control relay R228 is
not completed due to the fact that ngo “EC” con-

ductor is associated with the control conductor
‘of the-last P’ B, X-trunk line 432 in the main
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group of P. B. X trunk lineés 430, as previously
noted. Shortly after the busy relay R230 oper-
ates, the control relay R250 restores to complete,
at RA253 and RC254, the holding circuit for en-
ergizing the busy relay R230; to complete, . at
RA256, the previously traced circuit for return-
ing busy tone current over the loop circuit ex-
tending to the calling substation A; and to com-
plete, at RA250, a circuit for energizing the up-
per winding of the switch-over relay R270. The
last-mentioned circuit extends from the grounded
conductor C228 terminated by the contact in the
level 290 associated with the wiper 292 by way of
the wiper 292, C246, RA280, RA230, RA250 and
the upper winding of R210 to battery. When
energized over the above-traced circuit, the re-
lay R218 operates to close the “X” contacts as-
sociated with the armature RA2178, thereby to
complete a holding circuit for energizing the
lower winding thereof extending from the
grounded control conductor CI12° by way of
RA218 and the lower winding of R270 to battery.
When this holding circuit for energizing the
lower winding of the relay R210 is completed, the
latter relay fully operates to interrupt, at RA217,
the previously traced holding circuit for energiz-
ing the busy relay R230, thereby to cause the
busy relay to restore. Upon restoring, the busy
relay R230 interrupts, at RA236, a point in the
previously traced circuit for returning busy tone
current over the loop circuit extending to the
calling substation A. Thus, it will be apparent
that the circuit for returning busy tone current
over the loop circuit extending to the calling sub-
station A is completed and then interrupted sub-
stantially instantaneously. Accordingly, the re-
ceiver of the telephone instrument at the calling
substation A is not actuated to produce busy
tone.

Also, upon operating, the switch-over relay
R210 interrupts, at RA211, RC212 and at RA2TI’,
RC213’, points in the connections between the
line conductors Ci34 and Ci35, respectively, and
the line conductors.C245 and C249, respectively,
extending to the wipers 291 and 285, respectively;
and prepares, at RA2Tf, RC213 and at RA2TI’,
RC2172’, points in paths traced hereinafter for
connecting the line conductors C134 and Ci35,
respectively, to the line conductors C301 and
C801, respectively, of the overflow trunk 309.
Further, the relay R2710 completes, at RA210, a
path for applying battery potential to the line
conductor C381 of the overflow trunk 300, this
path extending from battery at the resistor 229,
by way of the resistor 225, RA270, RC262, RA261,
RA21{ and RC213 to the line conductor C30i.
Furthermore, the relay R2710 prepares, at RA274
and RC2186, a circuit traced hereinafter for ener-
gizing the upper winding of the switch-through
relay R260; prepares, at RA274’ and RC21%’, a
circuit traced hereinafter for energizing the lower
‘winding of the transfer relay R280; and com-
pletes, at RA2TT’ and RC218’, a connection be-
tween the control conductor C248 extending to
the wiper 294 and the control conductor C305
of the overflow trunk 389 for a purpose more fully
described subsequently. - The last-mentioned
connection extends from the control conductor
C248 by way of RA217’, RC218’ and RA2C3 to the
control conductor C205. Finally, the relay R270
completes, at RA278’, a path for applying ground
potential to the start conductor C306 of the over-
flow trunk 300 extending to the distributor 18,
this path extending from ground, at RA204, by
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way of RA2108* and RA283 to the start donductor
C306. : ’

This application of ground potential to the
start conductor C306 of the overflow trunk 300
completes a circuit for energizing the start relay
R530 in series with the rotary magnet M10 in the
distributor 70, this circuit extending from the
grounded start conductor C306 by way of the
winding of R530, RA531, C588, MCT1l, MATl and
the winding of M10 to battery. Shortly after the
start relay R530 is energized over the above-
traced circuit, this relay, being of the slow-to-
operate type, operates -to interrupt, at RA531, a
point in the original circuit for energizing the
winding thereof and to insert the resistor 548 in

. a holding circuit for energizing the relay R530 in

series with the rotary magnet M170, this holding
circuit extending from the grounded start con-
ductor C306 by way of the winding of R530, the
resistor 548, C588, MCT{, MATI and the winding
of MT0 to battery. The winding of the rotary
magnet M170 is not sufficiently energized over
either the original circuit or the holding circuit
for energizing the winding thereof in series with
the winding of the start relay R530 to cause
operaton thereof, due to the high series resist-
ance of the winding of the start relay R530.
Also, upon operating, the start relay R530 com-
pletes, at RA532, an cbvious circuit for energizing
the control relay R560, thereby to cause the latter
relay to operate. . Upon operating, the control re-
lay RS560 prepares, at RAB61, a circuit traced
hereinafter for energizing the lower winding of
the transfer control relay R580 in series with the
lower winding of the stepping relay R575; pre-
pares, at RA562, a circuit traced hereinafter for
energizing the upper winding of the stepping re-

- lay R5715; prepares, at RA564, a circuit traced
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hereinafter for energizing the winding of the
switch-through control relay R510 in series with
the lower winding of the stepping relay R515;
prepares, at RAY65, a circuit traced hereinafter
for energizing the upper winding of the transfer
control relay R580; prepares, at RA567, a path
traced hereinafter for applying ground potential
to the trunks busy conductor C396; and prepares,
at RAS568, a first circuit traced hereinafter for
energizing the rotary magnet M70. Furthermore,
the control relay R560 completes, at RASGE, a
circuit for energizing the lower winding of the

~control relay R550, this circuit extending from

ground at RAB66 by way of RAS42, RC544 and
the ‘lower winding of R550 to battery. When
energized over the above-traced circuit, the con-
trol relay R550 operates to complete, at RA551, a
circuit for energizing the timing relay R555, this
circuit extending from ground at RA566 by way
of RA541, RADBSI, and the winding of R555 to
battery. Further, the control relay R550 pre-
pares, at RAbBS2, a circuit, traced hereinafter, for
energizing the upper winding thereof; interrupts,
at RABS3, a point in the previously mentioned
path for applying ground potential to the trunks
busy conductor C396; and interrupts, at RA554, a
point in the previously mentioned circuit for
energizing the rotary magnet M18. When ener-
gized over the above-traced circuit the timing
relay R555 operates to set the weighted armature
RAB56 thereof into operation in order to cause

_ this vibrating armature to engage alternately the

associated contacts RC55T and RC558 arranged
on opposite sides thereof. The alternate engage-
ments of the weighted armature RA556 with the
contacts RC55T1 and RC598 intermittently com-
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plete circuits. for energizing the upper winding
of the control relay R558 and-the upper winding
of the trunks busy relay R540. The first-men-
tioned circuit extends from ground at RASE6 by
way of RABS2, RASHS, and RCHET or RCE58 and
the upper winding of Rb55D to batiery; and the
last-menticned circuit extends from ground at
RABEE by way of RAB52Z, RABS6 and RCH5T or
RCHE8, RC35, RAB4S and the upper winding of
RB48 to battery. :Due to the facts that the above-
traced circuit for energizing the upper winding of
the trunks busy relay R549% is only intermittently
completed and that the latter relay is of the slow-
to-operate type, the lower winding thereof being
short-circuited under the control of the arma-
ture RAB4E, the trunks busy relay R549 does not
immediately operate.

PFinally, the control relay R580 compietes, at
RAS88, a circuit for energizing the rotary mag-
net M#&!, this circuit extending frem ground at
RE76 by way of RABS3, C583, the wiper 58§ and
contact in the associated contact bank 595 ter-
minating the control conductor €393, €393,
RAZ85, RC387 and the winding of M§I to battery.
When energized over the-above-traced ecircuit,
the rotary magnet M§I operates to condition the
wipers 222, 328, 332, 225, 342 and 348 of the
rotary finder switch 61 to be operated one step
in a counterclockwise direction and completes,
at MAS! and MC6!, the previously mentioned
cireuit for energizing the upper winding of the
stepping relay RET3, this circuit extending from
ground at MCE&! by way of MAS!, the confrol
conductor C384, the wiper §{2 and contact in the
asscciated contact bank terminating C384, C589,

RAS62 and the upper winding of R515 to battery.:

When energized over the above-traced circuit,
the stepping relay R575 operates to interrupt, at
RADTE, the previously traced circuit for energiz-
ing the rotary magnet M6, thereby to cause the
rotary magnet M6t to restore. Upon restoring,
the rotary magnet MGI causes the wipers noted
of the rotary finder switch-6f to be stepped one
step in the counferclockwise direction and into
engagement with the respective contacts in the
associated contact banks terminating the con-
ducters of an overflow trunk extending thereto
frem the connector switch of one of the main
links. Also, upon restoring, the rotary magnet
MS51 interrupts, at MABI and MC6I, the pre-
viously traced circuit for energizing the stepping
relay R375, which latter relay restores to com-
‘plete, at RA518, the previously traced circuit for
energizing the rotary magnet M8t. The rotary
magnet MS§1 ~again operates to condition the
wipers of the rotary finder switch 6i to be
rotated an additional step in the counterclock-
wise direction and to complete the previously
traced circuit for energizing the upper winding
of the stepping relay R515. The rotary magnet

151 and the stepping relay R575 continue to
interact in the above-described manner until the
wipers noted of the rotary finder switch 61 en-
gage the respective contacts in the associated
contact banks terminating the conductors of the
overflow trunk 389 extending to the connector
switch 40 of the main link 20, at which time
the previously mentioned circuit -for energizing
in series the lower windings of the transfer con-
trol relay RE30 and the stepping relay RETS is
completed. The last-mentioned circuit extends
from battery potential appearing upon the line
conductor C381 of the overflow trunk 300 by way
of the contact in the contact bank 321 terminat-
ing C321, the associated wiper 322, RA3TI, RC372,

10,
“* with the respective contacts in’ the asseciated

i3

RA381, the control conductor C383, the contact
in .the contact. bank 515 terminating C395, the
associated wiper 516, C534, RAS61, the lower
winding of R58) and the lower winding of R575
to battery. This circuit constitutes a holding.
circuit for energizing the lower winding of the
stepping relay R515, thereby to prevent the step-
ping relay R575 from restoring when the rotary
magnet ME1 is restored to drive the wipers noted-
of the rotary finder switch 6! into engagement

contact banks terminating the conductors of the -
cverflow trunk 300, L
When energized over the. above-traced circuit,

5. the transfer control relay R580 operates to com-

“plete, at RASS2, the previously mentioned hold-

ing circuit -for energizing the upper winding
thereof, this circuit. extending from ground at
RAB85 by way of RAS82 and the upper winding
of RE8S to battery. Also, upon operating, the

" relay R582 completes, at RAB81, a circuit for

25.

energizing the transfer relay R389, this circuit
extending from ground at RAS8! by way of C588,
the wiper 526, the contact in the asseciated con~
tact bank 5§25 terminating the control conductor

- €388, C358 and the winding of R380 to battery.

When energized over the above-traced .circuit,
the transfer relay R389 operates to interrupt, at

- RA28!, a point in the previously traced circuit

30.

35

for energizing the lower winding of the transfer
control relay RB88 in series with the lower wind-~
ing- of the stepping relay RS5715; to prepare, at
RA382, a further point in the previously men-
tioned circuit for energizing the winding of the.
switch-through control relay R§T0 in series with

" the lower winding of the stepping relay R¥15; to

40

complete, at RA383, an obvious connection be--
tween the wipers 2382 and 268 included in .the
rotary -hunting switch 62; and to.complete, at
RA284, a connection between the .trunks busy

" conductor C383 in -the overflow trunk 309 and

50,
~ hereinafter for energizing the rotary magnet

40
' tact bank §05 terminating the control conductor -

the trunks busy conductor €396, this connection
extending from the trunks.busy conductor C3203
by way-of the contact in the contact bank 341
terminating C283, the associated wiper 342 and
RA384 to the trunks busy conductor C296.
Finally, the transfer relay R388. interrupts, at
RA385 and RC387;-a point in the circuit for
energizing the rotary magnet M81; and prepares,
at RA385 and RC386, a point. in a cireuit traced

M62.
When the previously traced-circuit for ener-
gizing the lower windings of the relays R589 and

- RBT3 is interrupted; the relay R575 restores to

complete, at RAS518, the previously mentioned
circuit for energizing the winding of the rotary
magnet MB2. The last-mentioned circuit extends-
from ground at RASTS by way of RAB63, C5H83,
the wiper 586, the 'contact in the associated con-

_ C282,.C382, RA8E, RC386 and the winding of

70

MS82 to.-battery. When energized over the above- . -

traced circuit, the rotary magnet M§2 operates

_to condition the wipers 352, 356, 362 and 386 of

the rotary hunting swifch 62 to be rotated one
step in g clockwise direction. "Also, upon operat-
ing. the rotary magnet M82 completes, at MAS2
and MC#82, an alternative circuit for energizing
the ‘upper winding of the stepping relay R51S5,

“this alternative circuit extending from ground at

MCE2 by way of MAB2, the control conductor
C294, the contact in the contact bank 5{1 termi-
nating C3984, the associated wiper 5(2 C589,

: RA382 and the upper winding of R315 to battery.
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When energized over the above-traced circuit,
the stepping relay R575 operates to interrupt, at
RADT6, the previously traced circuit for energiz-
ing the rotary magnet M62, thereby to cause the
rotary magnet M82 to restore. Upon restoring,
the rotary magnet M@2 drives the wipers noted
of the rotary hunting switch 62 one step in the
clockwise direction; and interrupts, at MA62 and
MCE2, the previously traced alternative circuit
for energizing the upper winding of the stepping
relay R515, thereby to cause the latter relay to
restore and complete, at RABT6, the previously
traced circuit for energizing the rotary magnet
MS62 in order to cause the rotary magnet M62 to
operate and condition the wipers noted of the
rotary hunting switch 62 to be rotated an addi-
tional step in the clockwise direction and to
complete the previously traced alternative circuit
for energizing the upper winding of the stepping
relay R515, thereby to cause operation thereof.
The stepping relay R575 and the rotary magnet
MS$52 interact,; in the manner described above, in
order to cause the wipers noted of the rotary
hunting switch 62 to be moved step by step in
a clockwise direction until an idle P. B. X trunk
line extending to the P. B. X 460 is found or
until the elapse of a predetermined time interval.
More particularly, when an idle P. B. X trunk
line extending to the P. B. X 469 is found, the
previously mentioned circuit for energizing in
series the switch-through control relay R570 and
the lower winding of the stepping relay R515 is
completed in a manner more fully described sub-
sequently. It is pointed out that as the wipers
noted of the rotary hunting switch 62 are rotated,
the respective contacts in the associated contact
banks terminating the auxiliary group of trunk
lines 440 are successively engaged and subse-
quently the respective contacts in the associated
contact banks terminating the main group of
P. B. X trunk lines 430 are successively engaged.
Thus, it will be apparent that the hunting switch
62 first tests successively the idle or busy condi-
tion of the P. B. X trunk lines 441, 442 and 443
of the auxiliary group of trunk lines 440 extend-
ing to the P. B. X 460 and subsequently tests
successively the P, B. X trunk lines 431, 432 and
433 in the main group of P. B. X trunk lines 430
extending to the P. B. X 460. Furthermore, it
is pointed out that the wipers noted of the hunt-
ing switch 62 are rotated at least once during
the operation of the hunting switch 62 before the
elapse of the predetermined time interval men-
tioned. Accordingly, both ends of the wipers
noted of the hunting switch 62 are rotated across
the associated contact banks in the event no idle
P. B. X trunk line extending to the P. B, X 460
is found, whereby both the auxiliary and main
groups of P. B. X trunk lines extending to the
P. B. X 460 are tested at least twice before the
elapse of the predetermined time interval men-
tioned. Thus, the hunting switch 62 is cyclically
nperative; and, preferably, the rate of operation
thereof is so correlated with respect to the pre-
determined time interval mentioned that this
switch is operative through a predetermined
number of cycles of operation during the prede-
termined time interval mentioned.

During the operation of the hunting switch 62
the wiper 362 successively engages in the asso-
ciated contact bank 361 the contacts terminating
the control conductors of the P. B. X trunk lines
in the auxiliary and main groups of P. B. X trunk
lines 448 and 430, respectively, extending to the
P. B. X 45). When the wiper 352 engages in the

10

15

20

30

35

40

45

50

55

60

65

70

5

2,267,087

associated contact bank 361 a contact terminat-
ing the control conductor of a busy P. B. X trunk
line extending to the P. B. X 469, ground poten-
tial appearing upon the control conductor com-
pletes a path for short-circuiting in series the
switch-through control relay R570 and the lower
winding of the stepping relay R575. This circuit
extends from the grounded control conductor of
the P. B. X trunk line by way of the contact in
the contact bank 361 terminating this control
conductor, the associated wiper 352, RA383, the
wiper 366 and the multipled contacts in the asso-
ciated contact bank 365, the control conductor
C315, the wiper 294 and associated contact in
the level 298 terminating C315, C248, RA2IT,
RC218’, RA203, the control conductor C305 of
the overflow trunk 300, the wiper 336 and asso-
ciated contact in the contact bank 335 terminat-
ing C305, RA382, C397, RA504, the winding of
R570 and the lower winding of R575 to ground.

On the other hand, when the wiper 362 engages
in the associated contact bank 361 a contact
terminating the control conductor of an idle
P. B. X trunk line extending to the P. B. X 460,
battery potential appearing upon the control
conductor completes a circuit for energizing in
series the switch-through control relay R570 and
the lower winding of the stepping relay R575,
this circuit being substantially identical to the
previously traced circuit for short-circuiting in
series the switch-through control relay R510 and
the lower winding of the stepping relay R575.
It is noted that the previously mentioned circuit
for energizing the winding of the switch-through
control relay R570 in series with the lower wind-
ing of the stepping relay R575, which circuit
when completed causes further operation of the
rotary magnet M62 to be arrested and the over-
flow link 68 to be switched through; includes the
control conductor C315 terminated at the mul-
tipled contacts in the contact bhank 365 of the
rotary hunting switch 62; and that the multipled
contacts mentioned are engaged by the asso-
ciated wiper 366 only during the portion of the
cycle- of operation of the rotary hunting switch
62 while the wiper 362 is engaging in the asso-
ciated contact bank 36! the contacts terminat-
ing the control conductors of the P. B. X trunk
lines in the auxiliary and main groups of
P, B. X trunk lines 448 and 430, respectively, ex-
tending to the P. B. X 468. Accordingly, at this
time, the hunting switch 62 effectively tests only
the P. B. X trunk lines extending to the P. B. X
460; and the previously mentioned energizing
circuit can be completed only in the event that
an idle P. B, X trunk line extending to the
P. B. X 460 is found. This arrangement posi-
tively prevents, at this time, the overflow link
60 from being switched through due to the pres-
ence in the contact banks of the rotary hunting
switch 62 thereof of an idle P. B. X trunk line
extending to another P. B. X, such, for example,
as the P. B. X 4710.

When the above-mentioned circuit for energiz-
ing in series the winding of the switch-through
control relay R570 and the lower winding of the
stepping relay R5T5 ‘is completed, the stepping
relay R575 is retained in ifs operated position
and does not restore incident to the interruption
of the circuit for energizing the upper winding
thereof, when the rotary magnet MG62 is restored
in order to cause the wipers noted of the rotary
hunting switch 62 to be driven an additional step
in the clockwise direction and into engagement
with the contacts in the associated contact banks
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terminating the conductors of the idle P..B. X
trunk line in either the auxiliary or main groups
of P. B. X trunk lines 440 or 430, respectively,
extending to the P. B. X 480. Accordingly, the
previously traced circuit for energizing the rotary
magnet Mo62 is not again completed and further
operation of the rotary hunting switch 82 is
positively arrested.

Also, when the above-mentioned circuit for
energizing in series the switch-through control
relay R570 and the lower winding of the step-
ping magnet R5T5 is completed, the relay R5T0
operates to complete, at RAETI, the previously
mentioned circuit for energizing the upper wind-
ing of the switch-through relay R310. This cir-
cuit extends from ground at RASTI by way of
CB588, the wiper 522 and contact in the associ-
ated contact bank 521 terminating the control
conductor C39%2, €392 and the upper winding of
R370 to battery. When energized over the above-
traced circuit. the switch-through relay R378
operates to complete, at RA376, a holding circuit
for energizing the lower winding thereof in series
with the lower winding of the transfer relay
R298 in the connector switch 48 of the main link
29. This circuit extends from ground at the
lower winding of R310 by way of the lower wind-
ing of R37), RA376, the wiper 346 and contact
in the associated contact bank 345 terminating
the control conductor C264 of the overflow trunk
300, C304, RC275’, RA274’, and the lower wind-
ing of R280 to battery. Also, upon operating,
the switch-through relay R378 completes, at
RA275, a circuit for energizing the upper wind-

ing of the switch-through relay R260 in the con- *

nector switch 48 of the main link 20, this circuit
extending from the grounded control conductor
Cit2, by way of RA231, RC232, the upper wind-
ing of R238, RC252, RA251, RA274, RC216, the
control conductor C382 of the overflow trunk
368, the contact in the contact bank 33f fermi-
nating C382 and the associated wiper 332, RA315,
the wiper 362 and contact in the associated con-
tact bank 351 terminating the control conductor
of the idle P. B. X trunk line seized, battery po-
tential appearing upon .this control conductor.
Also, when the idle P. B. X frunk line in the
main or auxiliary groups of P. B. X trunk lines
430 or 449, respectively, is seized by the hunting

switch $2 the line circuit individually associated °

therewith in the group of line circuits 434 oper-
ates to mark the seized main P. B. X {runk line
as busy to the connector switches of the main
links and the hunting switches of the other over-

flow links or to mark the seized auxiliary P. B. X ™

trunk line as busy to the hunting switches of the
other overflow links. Further, the switch-
through relay R370 completes, at RA3TI, - RC313
and at RA37%4, connections hetween the line con-
ductors of the seized P. B. X trunk line and the
line conductors C381 and C307 of the overflow
trunk $86. The connection between one of the
line conductors of the seized P. B. X trunk-line
and the line conductor C381 of the overflow trunk
208 extends from the one line conductor of the
P. B. X trunk line by way of the contact in the
contact bank 351 terminating the cne line con-
ducter and the associated wiper 352, RCB373,
RA371, the wiper 322 and the contact in the as-
sociated contact bank 821 terminating C301 to
the line conductor C3%!; and the connection be-
tween the other line conductor of the seized
P. B. X trunk line and the other line conductor

C387 of the overflow trunk 300 extends from the -

14

20

55

30

40

80

5

15
other P. B. X trunk line by way of the contact
in the contact bank 355 terminating the other
line conductor and the associated wiper 3358,
RA3174, the wiper 326 and the contact in the as-
sociated contact bank 325 terminating C307 to
the line conductor C307. )
‘When the upper winding of the switch-through
reiay R260 in the connector switch 49 is ener-
gized over the above-traced circuit, this relay
partially operates to close the “X” contacts as-
sociated with the armature RA265, thereby to
complete the previously traced holding circuit
for energizing the lower winding thereof. When
the holding circuit for energizing the lower wind-
ing of the relay R268 is completed, this relay.
fully cperates to complete, at RA260, the previ-
ously traced circuit for returning ring-back tone
current over the loop circuit extending to the
calling substation A; {o interrupt at RA261 and
RC282, a further peint in the previously traced

~circuit for energizing in series the lower wind-

ings of the transfer control relay R580 and the
stepping relay R575 in the distributor 79. Fur-
ther, the switch-through relay R2860 completes,
at RA261, RC263 and at RA261, a circuit for
projecting ringing current over the seized P. B. X
trunk line extending to the P. B. X 460, this cir-
cuit extending from ground at RC218 by way of
RA218, RA26T, RA2T1’ and RC272’ to the line
conductor C307 of the overflow trunk 369; and
from the ungrounded terminal of the grounded
ringing current transformer winding by way of
the ringing current conductor C227, the upper
winding of the ring cut-off relay R21¢, RC212,
RA21{, RC263, RA261, RA27I and RC213 to the
line conductor C381 of the overflow trunk 389,
the line conductors C307 and C38( of the over-
flow trunk 3B0 being connected to the line con-
ductors of the seized P. B, X trunk line by way
of the operated overflow link 68 over the previ-.
ously traced connections. The. ringing current
projected by way of the above-traced cireuit over
the P. B. X trunk line extending to the P. B. X
450 causes the signal thereat to be operated,
thereby to indicate to the attendant at the P. B.
X 469 that an incoming call is extended thereto.
The call is answered at the P. B. X 460 in the
usual manner to complete a circuit substantially
identical to the above-traced circuit for project-
ing ringing current over the seized P. B.-X trunk
line for-energizing the upper winding of the ring
cut-off - relay R2(8. When the upper winding of
the ring cut-off relay R2i§ is energized, this
relay partially operates to close the “X”.contacts
associated with the armature RA215, thereby to
complete the previously traced holding- circuit
for- energizing the lower winding thereof. When
the holding circuit for energizing the lower wind-
ing of the ring cut-off relay R218 is thus com-
pleted, this relay fully operates to interrupt, at
RA21{, RC212 and at RA2{0,, RC218, the previ-
ously traced ecircuit for projecting ringing cur-
rent over the seized P. B. Xtrunk line; to inter-
rupt, at RA213 and RC214, the previously traced
circuit for returning ring-back tone current over
the loop circuit extending to the calling substa-
tion A; and to comblete, at RA2i1, RA213 and
at RA216, RC217, a loop circuit extending be-
tween the battery reversing relay R128 and the
P. B. X 469, this loop circuit extending from
ground at the lower winding of R{20 by way of
the lower winding of Rf28, CI35, RC217, RA2I10,
RA287, RA2T1’ and RC272’ to the line conductor
C307 of the overflow trunk 390; and from battery
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at the upper winding of RI20 by way of the
upper winding of Ri20, Ci134, RA213, RA2iI,
RC263, RA261, RA271 and RC213 to the line con-
ductor C30i1 of the overflow trunk 308, the line
conductors C307 and C301 of the overflow trunk
300 being connected by way of the operated over-
flow link 60 to the line conductors of the seized
P. B. X trunk line; and the line conductors of
the seized P. B. X trunk line being included in a
bridge circuit at the P. B. X 460. When this
loop circuit extending between the battery re-
versing relay R120 and the P. B. X 460 is com-
pleted, the latter relay operates in the previously
described manner in order to cause battery po-
tential to be reversed over the loop circuit ex-
tending to the calling substation A. At this time
an established connection is completed between
the calling substation A and the P. B. X 460.

Continuing now with the operation of the dis-
tributor 70 to assign an idle overflow link to the
use of the next calling overflow trunk, when the
switch-through relay R370 in the illustrated
overflow link 60 operates, it completes, at RA3TS,
the previously traced circuit for energizing the
lower winding thereof in series with the lower
winding of the transfer relay R200 in the con-
nector switch 40 of the main link 20. When the
transfer relay R200 is thus energized, it oper-
ates to interrupt, at RA204, the previously traced
path for applying ground potential to the start
conductor C306 extending into the distributor 70,
thereby to interrupt the circuit for energizing the
start relay R530 in series with the rotary magnet
M70, whereupon the latter relay restores. Also,
the transfer relay R200 interrupts, at RA203, the
previously traced circuit for energizing the
switch-through control relay R570 in series with
the lower winding of the stepping relay R515,
thereby to cause the latter relays to restore.
Upon restoring, the start relay R530 interrupts,
at RA532, the previously mentioned circuit for
energizing the control relay R560, thereby to
cause the latter relay to restore. Upon restoring,
the relay R560 interrupts, at RA561, a further
point in the previously traced circuit for ener-
gizing the lower winding of the transfer control
relay R580 in series with the lower winding of
the stepping relay R515; interrupts, at RAB62, a
further point in the previously traced circuit for
energizing the upper winding of the stepping re-
lay R5175; interrupts, at RA563, a further point
in the previously traced circuit for energizing
the rotary magnet M62; interrupts, at RA564, a
point in the previously traced circuit for ener-
gizing the switch-through relay R570 in series
with the lower winding of the stepping relay
RS5T5; interrupts, at RA565, the previously traced
holding circuit for energizing the upper winding
of the transfer control relay R580; interrupts, at
RABE6, the previously traced circuit for energiz-
ing the lower winding of the control relay R550;
interrupts, at RA561, a further point in the previ-
ously mentioned path for applying ground po-
tential to the trunks busy conductor C396; and
interrupts, at RA568, a further point in the
previously mentioned first circuit for energizing
the rotary magnet MT). Also, upon restoring,
the start relay RB30 prepares, at RAB3I, the
previously mentioned second circuit for energiz-
ing the rotary magnet M10.

When the previously ftraced circuit for ener-
gizing the switch-through relay R5ST0 in series
with the  lower winding of the stepping relay
RbHT5 is interrupted, the latter relays restore; and
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when the holding circuit for energizing the up-
per winding of the transfer control relay R580
is interrupted, the latter relay restores.

Upon restoring, the transfer control relay R580

- interrupts, at RA581, the previously traced cir-

cuit for energizing the transfer relay R380,
thereby to cause the latter relay to restore.
When the stepping relay R515 restores, it pre-
pares, at RABT6, a point in the previously traced
circuit for energizing the rotary magnet M6(;
and when the switch-through control relay R570
restores, it interrupts, at RAS5T1, the previously
traced circuit for energizing the upper winding:
of the switch-through relay R370, the latter re-
lay being retained in its operated position due to
the completed holding circuit for energizing the
lower winding thereof. When the previously
traced circuit for energizing the lower winding
of the control relay RS50 is interrupted, the lat-
ter relay restores to interrupt, at RAS551, the
previously traced circuit for energizing the tim-
ing relay R555, thereby to cause the latter relay
to restore.

Also, upon operating, the switch-through relay
R370 interrupts, at RA3TI and RC312, a further
point in the previously traced circuit for ener-
gizing the lower winding of the transfer control
relay R580 in series with the lower winding of
the stepping relay R575; interrupts, at RASTT
and RC318, the path for applying ground poten-
tial in the overflow link 60 to the control con-
ductor €390, for a purpose more fully described
subsequently; and completes, at RC311 and
RC318, the second circuit for energizing the ro-
tary magnet MT70. This circuit extends from
ground at RA3TT, by way of RC378, the control
conductor C391, the contact in the contact bank
501 terminating the control conductor C391 and
the associated wiper 502, C582, RAB3I, C588,
MCTI1, MAT! and the winding of MT10 to battery.

When the rotary magnet M70 is energized over
the above-traced circuit, it operates to condition
the wipers 502, 506, 512, 516, 522 and 526 of the
rotary switch 500 in the distributor 70 to be ro-
tated one step in the counterclockwise direction
and interrupts, at MATI and MCTIi, the previ-
ously traced circuit for energizing the winding
thereof, thereby to cause the rotary magnet MT0
to restore. Upon restoring, the rotary magnet
MT70 drives the wipers noted of the rotary switch
560 one step in the counterclockwise direction -
and prepares, at MATI and MCT{, an auxiliary
circuit for again energizing the winding thereof.
When the wipers noted of the rotary switch 590
are rotated one step in the counterclockwise di-
rection, they engage, in the associated con-
tact banks 501, 505, 511, 515, 521 and 525, re-
spectively, the contacts terminating the control
conductors extending to the next overflow link.
In the event the next overflow link is busy,
ground potential appears upon the control con-
ductor thereof corresponding to the control con-
ductor C391 extending into the illustrated over-
flow link 60, thereby to complete the previously
mentioned auxiliary circuit for energizing the
winding of the rotary magnet M70, whereupon
the rotary magnet MT10 then operates in order
to drive the wipers noted of the rotary switch
500 an additional step in the counterclockwise
direction. The rotary magnet M0 continues to
operate in order to drive the wipers noted of the
rotary switch 500 step by step in a counterclock-
wise direction until an idle overflow link is found,
at which time no potential appears upon the
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control conductor thereof corresponding to the
control conductor C391 extending into the illus-
trated overflow link §9. Accordingly, the circuit
for -energizing the winding of the rotary magnet
MT0 is not recompleted, thereby to arrest further
operation of the rotary magnet MT9.

In the event that the rotary magnet M0 con-
tinues to operate due to the fact that there are no
idle overflow links available to be assigned to the
use of the next calling overflow trunk, the wiper
582 of the rotary switch 508 is rotated into en-
gagement wtih the first contact in the associated
contact bank 501 which is multipled to the
grounded conductor C534, thereby to complete an
auxiliary circuit for energizing the rotary magnet
MT6, this circuit extending from the ‘grounded
conductor C534 by way of the first contact which
is multipled thereto in the contact bank 581 and
the associated wiper 502, C582, RAS531, C588,

MCTi, MATH and the winding of MT0 to battery. :

When the rotary magnet M9 is energized over
the above-traced circuit, it continues to operate,
thereby to drive the wipers noted of the rotary
switch 500 additional steps in the counterclock-
wise-direction, as previously explained, until the
wiper 502 engages the last contact in ‘the asso-
ciated -contact bank §81. When the last contact
in the contact bank 581 is engaged by the asso-
ciated wiper 582, an alternative circuit for ener-
gizing the rotary magnet M16 is-completed by way
of the control conductor C398 only in the event
that ene -of the overfliow links is idle, this control
conductor C390’ heing multipled to each of the
control -conductors corresponding to the control

conductor C398 extending into the illustrated :

overfiow link 60. When the last overflow link
is rendered busy, ground potential is removed
from the control conductor thereof corresponding
to the control conductor €389, thereby to remove
ground potential from -the -control conductor
C38)" in order to prevent further operation of
the rotary magnet M0 when the wiper 532 en-
gages the last contact in the associated. -con-
tact bank 50{. In the event thatone of the over-
flow links has become idle since being tested by
the rotary switch 883, ground potential appears
upon the -control conductor C390’, thereby to
cause further operation of the rotary magnet
MT). The rotary magnet then continues to oper-

ate until the idle overflow link is-selected by the 5

rotary switch 589, at which time further oper-
ation of the rotary magnet M1T8 is arrested due
to the fact that no ground potential appears upon
the control conductor of the selected idle overflow
link corresponding to the control conductor C391
extending into the illustrated overflow link ‘6.
At this time all-of the relays in the distributor
18 are restored and the rotary switch 586 included
in the distributor 70 has been operated in order to
select an idle overflow link to be assigned to
the use of ‘the next calling overfiow trunk.

The release of the established connection be-
tween the calling subscriber substation A and the
P. B. X 450 is primarily under the control of the
subscriber at the substation A and is effected
when ‘the subscriber at the substation A replaces
the receiver of the teleplione instrument thereat
upon its hook, thereby to interrupt the loop cir-
cuit extending between the substation A-and the
line relay Ri30 in the connector switch &0 of the
main link 28 in order to cause the latter relay to
restore. Upon restoring, the line relay R{3§
causes the hold relay Ri48 to restore, which lat-
ter relay. upon restoring, interrupts, at RA{£H
and RA145, the previously traced paths for apply-
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ing ground potential to the control conductors
Cti2 and Cl12’, respectively, in the event the bat-
tery reversing relay Ri20 has been restored to in-
terrupt, at RA{28 and RCi29, the multiple path -
for applying ground potential to the control con-
ductor:C#+{2’. When ground potential is removed
from the control conductor Ci12’, the ring cut-
off relay R219 and the switch-through relay R260
restore and the Strowger mechanism included in
the connector switch 438 is released, as previously
noted. Also, the holding circuit for energizing the
lower winding of the switch-over relay R210 is in-
terrupted when ground potential is removed from
the control conductor CI12’, thereby to cause the
latter relay to restore and interrupt, at RA274’
and RC278’, the previously traced circuit for
energizing in -series the lower winding of the
transfer relay R288 in the connector switch 48
and the switch-through relay R370 in the over-
flow link 60, thereby to cause the latter relays
to restore. Upon restoring, the switch-throigh
relay R378 interrupts, at RA3TI, RC373, at RA3T4
and at RA37S, the previously traced connections
between the rotary finder and hunting switches
64 and 62 in the overflow link €9 in order to in-
terrupt further points in the loop circuit between
the battery reversing relay R {20 in the connector
switch 40 and the P. B. X 460. At this time
the main link 28 and the overflow link 60 are
completely released for further use and the line

-circuit 19 associated with the subscriber line {00

and the one-of the line circuits 434 individually
associated with the previously mentioned P, B. X
trunk line are operated to mark the subscriber
line 109 as idle to the connector switches of the
main links having access thereto, and to mark
the last-mentioned P. B. X trunk line, in the
event it is 4 main P. B. X trunk line, as idle to
the connector switches of the main links and to
the hunting switches of the overflow links hav-
ing access thereto or to mark the last-mentioned
P. B. X trunk line, in the event it is an auxiliary
P, B, X frunk line, as idle to the hunting switches
of the overflow links having access thereto.

As previously noted, when the operation of the
distributor 70 is initiated, the start relay R530,
the control relays R568 and R558 and the timing
relay RBSS therein are operated. Upon oper-

-ating, the timing relay RB85 sets its weighted

armature RAB58 into operation as previously
noted, thereby to initiate a timing operation dur-
ing which timing operation theillustrated overflow
link 69 is operated to hunt for an idle P. B. X
trunk line extending to the P, B. X 469. More
particularly, the operation or vibration of the
weighted - armature RAB56 of the timing relay
RE55 is effective to complete intermittently the
previously traced circuits for energizing in mul-
tiple the upper windings of the control relay
RB58 and the trunks busy relay R540. As previ-
ously noted, the trunks busy relay R540 is slow to
operate due to the facts that the above-men-
tioned circuit for energizing the upper winding
thereof is only intermittently completed and the

5 lower winding thereof is short-circuited by the

armature RA546. However, after a predeter-
mined time interval, the weighted armature
RA588 of the timing relay R559 ceases operating
and permanently engages the contact RC558.

.Shortly thereafter, the trunks busy relay R540

operates to interrupt, at RAB42 and RCH544, the
previously traced circuit for energizing the lower .
winding of the control relay R558; -and to com-
plete, at RABE2 and RAB43, o holding circuit for
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energizing the upper winding thereof, this cir-
cuit extending from ground at RAS66, by way of
RA542, RA543 and the upper winding of R540 to

battery. Also, upon operating, the relay R540°

prepares, at RAB41, a point in the previously men-
tioned circuit for applying ground potential to the
trunks busy conductor C396; and prepares, at
RADB48, a point in the previously mentioned first
circuit for energizing the rotary magnet MT0.
Finally, the relay R540 interrupts, at RA543 and
RC545, a point in the original circuit for energiz-
ing the upper winding thereof; and interrupts, at
RAD4I(, the previously traced circuit for energiz-
ing the timing relay R555, thereby to cause the
latter relay to restore. Upon restoring, the
weighted armature RA5S56 of the timing relay
Rb555 is again intermittently operated into en-
gagements with the contacts RC55T and RCH58,
thereby to complete intermittently the previously

- traced circuit for energizing the upper winding of
the control relay R550. After a second predeter-
mined time interval the weighted armature
RAbD56 of the timing relay R555 assumes a posi-
tion intermediate the contacts RC55T and RC558,
thereby to interrupt the previously traced circuit
for energizing the upper winding of the control
relay R550 in order to cause the latter relay to re-
store shortly thereafter, the latter relay being
of the slow-to-release type. Upon restoring, the
control relay R650 interrupts, at RAS51, a fur-
ther point in the circuit for energizing the timing
relay R555; interrupts, at RAS552, a further point
in the previously traced circuit for energizing the
upper winding thereof; and completes, at RAS53,
the previously mentioned path for applying
ground potential to the trunks busy conductor
C3986, this path extending from ground at RA541
by way of RABES3 and RAB6T to C396. This ap-
plication of ground potential to the trunks busy
conductor C396 completes a circuit for energizing
the upper winding of the trunks busy relay R280
in the connector switch 49 of the main link 20,
this circuit extending from the grounded trunks
busy conductor C396 by way of RA384, the wiper
342 and contact in the associated contact bank
34{ terminating the control conductor C303 of
the overflow trunk 300, C303 and the upper wind-
ing of R289 to battery. When energized over the
above-traced circuit, the trunks busy relay R280
operates for a purpose more fully described sub-
sequently. Also, upon restoring, the control relay
R550 completes, at RA554, the first circuit for en-
ergizing the rotary magnet M10, this circuit ex-
tending from ground at RA568 by way of RAbBHS,
RAb548 and the winding of M10 to battery. When
energized over the above-traced circuit, the rotary
magnet M70 operates to condition the wipers
noted of the rotary switch 500 to be rotated one
step in the counterclockwise direction.

When the trunks busy relay R280 in the con-
nector switch 40 partially operates, it closes the
“X” -contacts associated with the armature
RA282, thereby to complete a holding circuit for
energizing the lower winding thereof, this circuit
extending from the grounded control conductor
Cl112’ by way of RA282 and the lower winding of
R280 to battery. When this holding circuit is
completed, the relay R280 fully operates to com-
plete, at RA28{, an alternative circuit for ener-
gizing the busy relay R230, this circuit extending
from the grounded control conductor Ci12 by way
of RA281 and the winding of R230 to battery.
When energized over the above-traced circuit, the
busy relay R230 operates to interrupt, at RA231
and RC232, a point in the previously traced cir-
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cuit for energizing the switch-through relay
R260; and completes, at RA236, the previously
traced circuit for returning busy tone current
over the loop circuit extending to the calling
substation A. Also, upon fully operating, the
trunks busy relay R280 interrupts, at RA283,
a further point in the path for applying ground
potential to the start conductor €306 of the over-
flow trunk 300 extending into the distributor 70,
thereby to interrupt a further point in the previ-
ously traced circuit for energizing the start relay
R530 in the distributor 70. At this time, one
point in the previously traced circuit for ener-
gizing the start relay R530 and the rotary mag-
net MT0 in the distributor 70 in series is inter-
rupted, at MATl and MCTI, upon operation of the
rotary magnet MT0, thereby to cause the last-
mentioned relay .to restore.

Upon restoring, the start relay R530 interrupts,
at RAB32, the previously mentioned circuit for en-
ergizing the control relay R560 in order to cause
the latter relay to restore; and prepares, at RAS3I,
the second-mentioned circuit for energizing the
rotary magnet M18. Upon restoring, the control
relay RS560 interrupts, at RAS65, the previously
traced circuit for energizing the upper winding of
the transfer control relay R580 in order to cause
the latter relay to restore and interrupt, at
RAb81, the previously traced circuit for energiz-
ing the transfer relay R380 in the overflow link
60 in order to cause the latter relay to restore.
Also, upon restoring, the control relay R560 inter-
rupts, at RA566, the previously traced holding
circuit for energizing the trunks busy relay R540
in order to cause the latter relay.to restore, and
interrupts, at RA567, a point in the previously
traced path for applying ground potential to the
trunks busy conductor C396 in order to interrupt
a further point in the original circuit for ener-
gizing the upper winding of the trunks busy relay
R280 in the connector switch 40. Finally, the
control relay R860 interrupts, at RA568, the first
circuit for energizing the rotary magnet MTO0,
thereby to cause the rotary magnet MT0 to re-
store. Upon restoring, the rotary magnet M70
drives the wipers noted of the rotary switch 500
one step in the counterclockwise direction and
into engagement with the contacts in the as-
sociated contact banks terminating the control
conductors extending to the next overflow link.
Subsequent operation of the rotary magnet MT0
depends upon the idle or busy condition of this
overflow link, as previously noted, the rotary
magnet M10 being effective to cause the rotary
switch 500 to select an idle overflow link for the
use of the next calling overflow trunk. At this
time the distributor 70 and the overflow link 60
are completely released for further use and busy
tone current is returned over the loop circuit to
the calling substation A, thereby to indicate to
the subscriber thereat that the desired connec-
tion to the P. B, X 460 may not immediately be
had due to the fact that all of the P, B. X trunk
lines extending thereto are busy. The release of
the operated link 20 is under the control of the
subscriber at the substation A and is effected
when the subscriber thereat replaces the receiver
of the telephone instrument at the substation A
upon its hook in the same manner as that pre-
viously described.

Calls from a substation to the P. B. X 470

A call which is to be extended from one sub-
scriber substation to the P. B. X 410 is initiated
at the calling substation by removing the receiver
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of the telephone instrument thereat from its
hook. For example, in extending a-call from the
subscriber substation A to the P. B. X 470, the
call is first initiated at the substation A by re-
moving the receiver of the telephone instrument
thereat from its hook, thereby to cause the line
circuit 161 individually associated with the sub-
scriber line {60 to be operated in the previously
described manner. This operation of the line
circuit 101 causes the distributor 58 to assign a
previously selected idle main link to the use of the
next calling line in the previously described man-
ner.

Assuming that the illustrated link 20 is assigned
to the use of the calling subscriber line §80, when

the finder switch 39 seizes the calling subscriber.

line 189, the previously traced loop circuit be-
tween the:subscriber substation A and the con-
nector switch 40 is completed, thereby to condi-
tion the connector switch 48 to be responsive to
digits dialed at the calling substation A and to
cause the line circuit {8 to operate and mark the
subscriber line 182 as busy to the connector
switches of the links having access thereto in the
previously described manner.

The subscriber at the substation A then dials
consecutively the two digits of the directory num-
ber cof the main greup of P. B. X trunk lines 625
extending to the P. B. X 478. - In the present in-
stance the directory number of this group of main
P. B. X trunk lines is 05. The operation of the
connector switch 48 in response to the successive
digits 0 and 5 dialed thereinto is substantially
the same as the previously described operation

thereof when the successive digits 0 and 8 were !

dialed thereinto. More particularly, the connec-
tor swiich 48 operates as a trunk hunting con-

nector switch and successively tests the P. B. X

trunk lines 426, 427 and 428 in the main group of
P. B. X frunk lines 425 extending to the P. B.'X
470. In the event there is an idle P. B. X frunk
line in this main group of P. B. X trunk lines 425,
the connector switch 48 seizes the - idle P. B. X
trunk line and causes ringing current to be pro-
jected thereover in the previously described man-
ner. However, in the event that each of the
P. B. X trunk lines in the main group of P. B. X
trunk lines 825 is busy, the connector switch 48
operates to cause the distributor 18 to be set infto
cperation, thereby to assign a previously selected
one of the overflow links 88 to the use of the call-
ing overflow trunk 200, Assuming that the illus-
trated overflow link 88 is gssigned by the dis-
tributor 79 to the use of the calling overflow
trunk 389, the finder switch 84 therecf operates
to find the overflow trunk 390 extending between
the finder switch 8¢ and the connsctor switch 4§
of the main link 28. Subsequently, the huntiing
switch 82 of the overflow link 89 cperates to hunt
successively an idle P. B. X trunk line in the aux-
iliary group of P. B. X trunk lines £45 and then
an idle P. B. X trunk line in the main group of
P. B. X trunk lines 425. In the event an idle
P. B. X trunk line in one of these grounsof P. B, X
trunk lines extending to the P. B. X 479 is found,
an alternative circuit for energizing the winding
of the switch-through control relay R%18 in series
with the lower winding of the stepping relay R515
is completed, thereby to cause further operation
of the rotary magnet M§2 to be arrested and the
overflow link 80 to be switched through, whereky
the idle P. B. X trunk line is seized and ringing
current is projected thereover in the previously
described manner. The alternative circuit men-
tioned extends from ground, at the lower winding
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of the stepping relay R5715, by way -of the lower
winding of R515, the winding of R570, RA564,
C3917, RA382, the wiper 336, the contact in the
associated contact bank 325 terminating the con-
trol conductor CB88%, C305, RA203, RC218’,
RA2TT’, C248, the wiper 294, the contact in the
associated level 280 terminating the control con-
ductor C316,-C316, the multipled contacts in the
contact bank 365 terminating C315, the associated
wiper 366, RA383, the wiper 362 and the contact
in the associated contact bank 38! terminating
the control conductor of the idle P. B. X line ex-
tending to the P. B. X 418, battery potential ap-
pearing upon the last-mentioned control conduc-
tor. This alternative circuif includes the control
conductor C3{6 terminated by the multipled con-
tacts mentioned; and the multipled contacts men-
tioned are engaged by the associated wiper 366
only during the portion of the cycle of operation
of the rotary hunting switch 62 while the wiper
262 is engaging in the associated contact bank
361 the contacts terminating the control conduc-
tors of the P. B. X trunk lines in the auxiliary
and main groups of P. B. X trunk lines £45 and
425, respectively, extending to the P. B. X 470.
Accordingly, this arrangement positively pre-
vents, at this time, the overflow link 60 from being
switehed through due to the presence in.the con-
tact banks of the rotary switch 62 thereof of an
idle P. B. X trunk line extending to another
P. B. X, such, for example, as the P. B. X 4§0.

In the event that each of the P. B. X trunk
lines in the auxiliary and main groups of P. B. X
trunk lines 445 and 425, respectively, extending to
the P. B. X 478 is busy, the hunting switch 82 of
the overflow link 80 operates. for a predetermined
time interval, as previously noted. At the termi-
nation of this- predetermined time interval, the
distributor 79 operates to cause busy tone cur-
rent to be returned over the loop circuit extend-
ing to the calling substation A in order to indi-’
cate to the subscriber thersat tlhiat the desired
connection cannct immediately be had duse to the
fact that all of the P. B. X trunk lines extending’

- -to the P. B. X %19 are busy. The reledse of the

operated link 20 and, the overflew link 60 is under
the control of the subscriber at the calling sub- -
station A and is effected when the subscriber at
the substation A replaces the receiver of the tele-

i phone instrument thereat upon its hook in the

previously described manner.
Conclusions

From the foregoing,; it is apparent that there
has been provided an arrangement for accommo-
dating additional groups of P. B. X trunk lines
extending to a number of different P. B. X,
wherein the additional groups of P.'B. X trunk
lines have the same directory numbers as the
original groups of P. B. X trunk lines extending
to the different P. B. X, which arrangement
utilizes exceedingly simple circuit connections
and is thoroughly reliable in operation.

While there has been described what is at
present considered to be the preferred embodi-
ment of the invention, it will be understood that’
various modifications may be made thersin, and
it is intended to cover in the appended claims
all such modifications as fall within the true’
spirit and scope of the invention.

What is claimed is: o

1. In a telephone system, a main exchange, two
branch exchanges, first main and auxiliary groups
of lines extending between said main exchange

* and one of said branch exchanges, second main
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and auxiliary groups of lines extending between
said main exchange and the other of said branch
exchanges, a number of first automatic switches
each having access to said main groups of lines,
a group of overflow trunks individually associ-
ated with said first switches, a number of over-
flow links, each of said overflow links including
an automatic finder switch having access to said
group of overflow trunks and an automatic hunt-
ing switch having access to each of said groups
of lines, means for assigning idle ones of said
first switches for use, means for causing an as-
signed one of said first switches fo search selec-
tively for an idle line in said first and second
main groups of lines, means for assigning idle
ones of said overflow links for use, control means
operative upon the failure of an assigned one of
said first switches to find an idle line in one of
said main groups of lines for marking the over-
flow trunk individually associated therewith and
for governing said last-mentioned means, means
for causing the finder switch of an assigned one
of said overflow links to ‘search for a marked
overflow trunk in said group of overflow trunks,
and means for causing the hunting switch of an
assighed one of said overflow links to search for
an idle line in said first main and auxiliary
groups of lines in the event said one assigned
first switch failed to find an idle line in said first
main group of lines and for causing the hunting
switch of an assigned one of said overflow links
to search for an idle line in said second main and
auxiliary groups of lines in the event said one as-
signed first switch failed fo find an idle line in
said second main group of lines.

2. In a telephone system, a main exchange, two
branch exchanges, first main and auxiliary
groups of lines extending between said main ex-
change and one of said branch exchanges, sec~
ond main. and auxiliary groups of lines extend-
ing between said main exchange and the other of
said branch exchanges, a number of first au-
tomatic switches each having access to said main
groups of lines, a group of overflow trunks indi-
vidually associated with said first switches, a
number of overflow links, each of said overflow
links including an automatic finder switch hav-
ing access to said group of overflow trunks and
an automatic hunting switch having access to
said auxiliary groups of lines, means for assign-
ing idle ones of said first switches for use, means
for causing an assigned one of said first switches
to search selectively for an idle line in said first
and second main groups of lines, means for as-
signing idle ones of said overflow links for use,
control means operative upon the failure of an
assigned one of said first switches to find an idle
line in one of said main groups of lines for mark-
ing the overflow trunk individually associated
therewith and for governing said Iast-mentioned
means, means for causing the finder switch of an
assigned one of said overflow links to search for
a marked overflow trunk in said group of over-
flow trunks, and means for causing the hunting
switch of an assigned one of said overflow links
to search for an idle line in said first auxiliary
group of lines in the event said one assigned first
switch failed to find an idle line in said first
main group of lines and for causing the hunt-
ing switch of an assigned one of said overflow
links to search for an idle line in said second
auxiliary group of lines in the event said one
assigned first switch failed to find an idle line
in said second main group of lines.

3. In a telephone system, main and branch ex-
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changes, first and second groups of lines ex- .
tending between said exchanges, a number of
first automatic switches each having access to
said first group of lines, a group of overflow
trunks individually . associated with said first
switches, a number of overflow links, each of said
overflow links including an automatic finder
switch having access to said group of overflow
trunks and an automatic hunting switch having
access to said first and second groups of lines,
means for assigning idle ones of said first switches
for use, means for causing an assigned one of
said first switches to search for an idle line in
said first group of lines, means for assigning idle
ones of said overflow links for use, means con-
trolled upon the failure of an assigned one of
said first switches to find an idle line for marking
the overflow trunk individually associated there-
with and for governing said last-mentioned
means, means for causing the finder switch of
an assigned one of said overflow links to search
for a marked overflow trunk in said group of
overflow trunks, and means for causing the
hunting switch of an assighed one of said over-
flow links to search for an idle line in said first
and second groups of lines.

4. In a telephone system, main and branch
exchanges, first and second groups of lines ex-
tending between said exchanges, a number of
first automatic switches each having access to
said first group of lines, a group of overflow
trunks individually associated with said first
switches, & number of overflow links, each of
said overflow links including an automatic finder
switch having access to said group of overflow
trunks and an automatic hunting switch having
access to said second group of lines, means for
assigning idle ones of said first switches for use,
means for causing an assighed one of said first
switches to search for an idle line in said first
group of lines, means for assigning idle ones
of said overflow links for use, means controlled
upon the fajlure of an assigned one of said first
switches to find an idle line for marking the

5 overflow trunk individually associated therewith

and for governing said last-mentioned means,
means for causing the finder switch of an as-
signed one of said overflow links to search for
a marked overflow trunk in said group of over-
flow trunks, and means for causing the hunting
switch of an assigned one of said overflow links
to search for an idle line in said second group
of lines.

5. In a telephone system, main and branch
exchanges, first and second groups of lines ex-
tending between said exchanges, a trunk line, a
number of first automatic switches each having
access to said first group of lines, a number of
second automatic switches each having access to

-said first and second groups of lines, means for

assigning idle ones of said first switches for use,
means for causing an assigned one of said
switches to search for any idle line in said first
group of lines, means for assigning idle ones of
said second switches for use, means controlled
upon the failure of an assigned one of said first
switches to find an idle line for governing said
Jast-mentioned means, means for causing an as-
signed one of said second switches to search for
for any idle line in said first group of lines or
said second group of lines, and means for se-
lectively connecting said trunk line to said first
and second switches, whereby said trunk line is
connected to an assigned one of said switches
finding an idle line.
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6. In a telephone system, main and branch ex-
changes, first and second groups of lines ex-
tending between said exchanges, a trunk line, a
number of first automatic switches each having
access to said first group of lines, a number of
second automatic switches each having access
to said second group of lines, means for assign-
ing idle ones of said first switches for use, means
for causing an assigned one of said first switches
to search for any idle line in said first group- of
lines, means for assigning idle ones of said sec-
ond switches for use, means controlled upon the
failure of an assigned one of said first switches
to find an idle line for governing said last-men-
tioned means, means for causing an assigned one
of said second switches to search for any idle
line in said second group -of lines, and means for
selectively connecting said frunk line to said
first and second switches, ‘whereby said trunk
line is connected to an assigned one -of said
switches finding an idle line.

7. In a telephone system, a main exchange,
two branch exchanges, first - main and auxiliary
groups of lines extending between said main ex-
change and one of said branch exchanges, sec-
ond main and auxiliary groups of lines extend-
ing between said main exchange and the other
of said branch exchanges, a first automatic
switch having access to said main groups of
lines, a second automatic switch having access to
each of said groups of lines, means for causing
said first switch to search selectively for an idle
line in said first and second main - groups of
lines, means controlled upon the failure of said
first switch to find an idle line in said first main
group of lines for causing said second switch to
search for an idle line in said first main and
auxiliary groups of lines, and means controlled
upon the failure of said first switch to find an
idle line in said second main group of lines for
-causing said second switeh to search for an idle
line in said second main and auxiliary groups
of lines.

8. In a telephone system, a main exchange,
two branch exchanges, first main and auxiliary
groups of lines extending between said main
exchange ‘and one of said branch exchanges,
second main and auxiliary groups of lines ex-
tending between said main exchange and the
other of said branch exchanges, a first auto-
matic switch having access to said main groups
of lines, a second automatic switch having access
to said auxiliary groups of lines, means for
causing said first switch to search selectively for
an idle line in said first and second main groups
of lines, means controlled upon the failure of
said first switch to find an idle line in said first
main group of lines for causing said -second
switch to search for an idle line in said first aux-
iliary group of lines, and means controlled upon
the failure of said first switch to find an idle
line in said second main group of lines for caus-
ing said second switch to search for an idle line
in said second auxiliary group of lines.

9. In a telephone system, main and branch
exchanges, first and second groups of lines ex-
tending between said exchanges, a first auto-
matic switch having access to said first group of
lines and operative to search for any idle line
in said first group of lines, a second automatic
switch having access to said first and second
groups of lines and operative to search for any
idle line in said first group of lines or said sec-
ond.group of lines, means for initiating opera-
tion of said first switch, and.means controlled
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upon the failute of said first switch to find an
idle line for initiating operation of said second
switch.

10.In ‘a telephone system, main and branch
exchanges, first and second groups of lines ex-
tending between said exchanges, a. numerical
switch having access to said first group of lines
and operative automatically to search for any
idle line in said first group of lines, a hunting
switch having access to said first and second
groups of lines and operative automatically to
search for any idle line in said first group of
lines or said second group of lines, impulse re-~
sponsive means for initiating operation of said
numerical switch, and means controlled upon
the failure of said numerical switch to find an
idle line for initiating operation of said hunting
switch. :

11, In g signaling system, first main and aux-
iliary groups of lines, second main and auxiliary
groups of lines, a number of first automatic
switches each having access to said main groups
of lines, & group of overflow trunks individually
associated with said first switches, a number of
overflow links, éach of said overflow links includ-
ing an automatic finder switch having access to
said group of overflow trunks and an automatic
hunting switch having access to each of said
groups .of lines, means for assigning idle ones of

'said first switches for use, means for causing an

assigned one of said first switches to search se-
lectively said first and second main groups of
lines for a line therein having a predefermined
condition thereon, means for assigning idle ones
of said overflow links for use, control means oper-
ative upon the failure of an assigned one of said
first switches to find a line in one of said main
groups of lines having said predetermined con-
dition thereon for marking the overflow trunk
individually associated therewith and for gov-
erning said last-mentioned means, means for
causing the finder switch of an assigned one of
said overflow links to search said group of over-
flow trunks for a marked trunk therein, and
means for causing the hunting switch of an as-
signed one of said overflow links to search said
first main and auxiliary groups of lines for a
line therein having said predetermined condi-
tion thereon in the event said one assigned first
switch failed to find a line in said first main
group of lines having said predetermined con-
dition thereon and for causing the hunting

'switch of an assigned one of said overflow links

to search said second main and auxiliary groups
of lines for a line therein having said prede-
termined condition . thereon in the event said
one assigned first switch failed to find a line in
said second main group of lines having said pre-
determined condition thereon.

12, In a signaling system, first main and aux-
iliary .groups of lines, second main and aux-
iliary groups of lines, a number of first auto-

matic switches each having access to said main

groups of lines, a group of overflow trunks indi-
vidually associated with said first switches, a

number of overflow links, each.of said overflow

links including an automatic finder switch hav-
ing access to said group of overflow trunks and
a hunting switch having access to said first and
second auxiliary groups of lines, means for as-
signing idle ones of said first switches for use,
means for causing an assighed one of said first
switches to search selectively said first and sec-
ond main groups of lines for a line therein hav-
ing a - predetermined condition thereon, means
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for assigning idle ones of said overflow links for
use, control means operative upon the failure of
an assigned one of said first switches to find a
line in one of said main groups of lines having
said predetermined condition thereon for mark-
ing the overflow trunk individually associated
therewith dnd for governing said last-mentioned
means, means for causing the finder switch of
an assigned one of said overflow links to search
said group of overflow trunks for a marked trunk
therein, and means for causing the hunting
switch of an assigned one of said overflow links
to search said first auxiliary group of lines for
a line therein having said predetermined con-
dition thereon in the event said one assigned first
switch failed to find a line in said first main
group of lines having said predetermined con-
dition thereon and for causing the hunting
switch of an assigned one of said overflow links
to search said second auxiliary group of lines
for a line therein having said predetermined
condition thereon in the event said one assigned
first switch failed to find a line in said second
main group of lines having said predetermined
condition thereon.

13. In a signaling system, first and second
groups of lines exfending to a signaling station,
a number of first automatic switches each hav-
ing access to said first group of lines, a group of
overflow trunks individually associated with said
first switches, a number of overflow links, each
of said overflow links including an automatic
finder switch having access to said group of
overflow trunks and an automatic hunting switch
having access to said first and second groups of
lines, means for assigning idle ones of said first
switches for use, means for causing an assigned
one of said first switches to search for an idle
line in said first group of lines, means for as-
signing idle ones of said overflow links for use,
means controlled upon the failure of an as-
signed one of said first switches to find an idle
line for marking the overflow trunk individually
associated therewith and for controlling said
last-mentioned means, means for causing the
finder switch of an assigned one of said overflow
links to search for a marked overflow trunk in
said group of overflow trunks, and means for
causing the hunting switch of an assigned one
of said overflow links to search for an idle line
in said first and second groups of lines.

14. In a signaling system, first and second
groups of lines extending to a signaling station,
a number of first automatic switches, each hav-
ing access to said first group of lines, a group
of overflow trunks individually associated with
said first switches, a number of overflow links,
each of said overflow links including an auto-
matic finder switch having access to said group
of overflow trunks and an automatic hunting
switch having access to said second group of
lines, means for assigning idle ones of said first
switches for use, means for causing an assigned
one of said first switches to search for an idle
line in said first group of lines, means for as-
signing idle ones of said overflow links for use,
means controlled upon the failure of an assigned
one of said first switches to find an idle line for
marking the overflow trunk  individually asso-
ciated therewith and for controlling said last-
mentioned means, means for causing the finder
switch of an assigned one of said overflow links
to search for a marked overflow trunk in said
group of overflow trunks, and means for causing
the hunting switch of an assigned one of said
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overflow links to search for an idle line in said
second group of lines.

15. In a signaling system, a group of lines
extending to a signaling station, a number of
first automatic switches each having access to
said group of lines, a group of overflow trunks
individually associated with said first switches,
a number of overflow links, each of said overflow
links including an automatic finder switch hav-
ing access to said group of overflow trunks and
an automatic hunting switch having access to
said group of lines, means for assigning idle
ones of said first switches for use, means for
causing an assigned one of said first switches
to search for an idle line in said first group of
lines, means for assigning idle ones of said over-
flow links for use, means controlled upon the
fajlure of an assigned one of said first switches
to find an idle line for marking the overflow
trunk individually associated therewith and for
controlling said last-mentioned means, means
for causing the finder switch of an assigned one
of said overflow links to search for a marked
overflow trunk in said group of overflow trunks,
and means for causing the hunting switch of
an assigned one of said overflow links to search
for an idle line in said group of lines.

16. In a signaling system, first and second
groups of lines, a number of first automatic
switches each having access to said first group
of lines, a group of overflow trunks individually
associated with said first switches, a number of
overflow links, each of said overflow links in-
cluding an automatic finder switch having ac-
cess to said group of overflow trunks and an
automatic hunting switch having access to said
first and second groups of lines, means for as-
signing idle ones of said first switches for use,
means for causing an assigned one of said first
switches to search said first group of lines for
2 line therein having a predetermined condition
thereon, means for assigning idle ones of said
overflow links for use, means controlled upon
the failure of an assigned one of said first
switches to find a line having said predetermined
condition thereon for marking the overflow
trunk individually associated therewith and for
controlling said last-mentioned means, means
for causing the finder switch of an assigned one
of said overflow links to search said group of
overflow trunks for a marked trunk therein, and
means for causing the hunting switch of an as-

sighed one of said overflow links to search said

first and second groups of lines for a line therein
having said predetermined condition thereon.
17. In a signaling system, first and second
groups of lines, a number of first automatic
switches each having access to said first group
of lines, a group of overflow trunks individually
associated with said first switches, a number of
overflow links, each of said overflow links in-
cluding an automatic finder switch having ac-
cess to said group of overflow ftrunks and an
automatic hunting switch having access to said
second group of lines, means for assigning idle
ones of said first switches for use, means for

_causing an assigned one of -said first switches to

search said first group of lihnes for a line therein
having a predetermined  condition thereon,
means for assigning idle ones of said overflow
links for use, means controlled upon the failure
of an assigned one of said first switches to find
a line -having said predetermined °condition
thereon for marking the overflow trunk indi-
vidually associated therewith and for controlling



said last-meéntioned means, means for causing
the finder switch of an assigned one of said over-
flow links to search said group of overflow trunks
for a marked trunk therein, and means for
causing the hunting switch of an assigned one
of said overflow links to search said second group
of lines for a line therein having said predeter-
mined condition thereon.

18. In g signaling system, a trunk line, a group
of lines extending to a signaling station, a num-
ber of first automatic switches each having ac-
cess to said group cf lines, a second automatic
switch having access to said group of lines,
means for assigning idle ones of said first
switches for use, means for causing an assigned
one of said first switches to search for an idle
line in said group of lines, means controlled upon
the failure of an assigned one of said first
switches to find an idle line for causing said
second switch to search for an idle line in said
group of lines, and means for selectively con-
necting said trunk line to said first switches and
to said second switch.

19. In a signaling system, a trunk line, a group

of lines extending to a signaling station, a first .

automatic switch having access to said group of
lines, a number of second automatic switches
each having access to said group of lines, means
for causing said first switch to search for an
idle line in said group of lines, means for assign-
ing idle ones of said second switches for use,
means controlled upon the failure of said first
switeh to find an idle line for controling said
last-mentioned means, means for causing an as-

signed one of said second switches to search for

an idle line in said group of lines, and means for
selectively connecting said trunk line to said
first, switch and fo said second switches.

20. In a signaling system, a trunk line, a group
of lines extending to a signaling station, a num-
ber of first automatic switches each having ac-
cess to said group of lines, a number of second
automatic switches each having access to said
group of lines, means for assigning idle one of
said first switches for use, means for causing an
assigned one of said first switches to search foran
idle line in said group of lines, means for assign-
ing idle ones of said second switches for use,
means controlled upon the failure of an assigned
one of said first switches to find an idle line for
controlling said last-mentioned means, means
for causing an assigned one of said second
switches to search for an idle line in said group
of lines, and means for selectively connecting
said trunk line to said first and second switches.

21. In a signaling systemn, a trunk line, first
and second groups of lines extending to a signal-
ing station, a number of first automatic switches
each having access to said first group of lines, a
number of second automatic switches each hav-
ing access to said second group of lines, means
for assigning idle ones of said first switches for
use, means for causing an assigned one of said
first switches to search for an idle line in said
first group of lines, means for assigning idle
ones of said second switches for use, means con-~
trolled upon the failure of an assigned one of
said first switches to find an idle line for con-
trolling said last-mentioned means, means for
causing an assigned one of said second switches
to search for an idle line in said second group of
lines, and means for selectively connecting said
trunk line to said first and second switches.

92. In g signaling system, a trunk line, first
and. second groups of lines extending to & signal-
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ing station, a number of first automatic switches
each having access to said first group of lines,
a number of second automatic switches each hav-
ing access to said first and second groups of lines,
means for assigning idle ones of said first switches
for use, means for causing an assigned one of
said first switches to search for an idle line in
said first group of lines, means for assigning idle
ones of said second switches for use, means con-
trolled upon the failure of an assigned one of
said. first switches to find an idle line for control-
ling said last-mentioned means, means for caus-
ing an assigned one of said second switches to
search for an idle line in said first and second
groups of lines, and means for selectively con-
necting said trunk line to said first and second
switches.

23. In o signaling system, a trunk line, first
and second groups of lines, a number of first
automatic switches each having access to:said
first group of lines, a number of second auto-
matic switches each having access to said second
group of lines, means for assigning idle ones of
said first switches for use, means for causing an
assigned one of said first switches to search said
first group of lines for a line therein having a
predetermined condition thereon, means for as-
signing idle ones of said second switches for use,
means controlled upon the failure of an assigned
one. of said first switches to find a line having
said: predetermined condition thereon for con-
trolling said last-mentioned means, means for
causing an assigned one of said second switches
to search said second group of lines for a line
therein having said predetermined condition
thereon, and means for selectively connecting
said trunk line to said first and second switches.

24. In g sighaling system, a group of lines ex-
tending to a signaling station, a numerical switch
having access to said group of lines and operative
automatically to search said group of lines for
an idle line therein, a hunting switch having ac-
cess to said group of lines and operative auto-
matically to search said group of lines for an

5 idle line therein, impulse responsive means for

initiating operation of said numerical switch,
and means controlled upon the failure of said
numerical switch to find an idle line for 1n1t1at1ng
operation of said hunting switch.

25. In g signaling system, a group of lines, a
first automatic switch having access to said group
of lines and operative to search said group of
lines for a line therein having a predetermined
condition thereon, a second automatic switch
having access to said group of lines and operative
to search repeatedly said group of lines for a line
therein having said predetermined %tondition
thereon, means for initiating operation of said
first switch, means for arresting operation of said
first switch when a line having said predeter-
mined condition thereon is found by said first
switch, means controlled upon the failure of said
first switch to find a line having said predeter-
mined condition thereon for initiating operation
of said second switch, means for arresting oper-
ation of said second switch when a line having
said predetermined condition thereon is found
by said second switch, and additional means con-
trolled upon the failure of said second switch to
find a line having said predetermined condition
thereon after a predetermined operation of said
second switeh for arresting operation of said
second switch.

26. In a signaling system, first and second
main groups of lines, first and second auxijliary
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groups of lines, a first automatic switch having
access to said main groups of lines, a second
automatic switch having access to each of said
groups of lines, means for causing said first
switch to search selectively in said first and sec-
ond main groups of lines for a line having a pre-
determined condition thereon, means controlled
upon the failure of said first switch to find a line
In said first main group of lines for causing said
second switch to search in said first main and
auxiliary groups of lines for a line having said
predetermined condition thereon, and means con-
trolled upon the failure of said first switch to
find a line in said second main group of lines
for causing said second switch to search in said
second main and auxiliary groups of lines for a
line having said predetermined condition thereon.

27. In -a signaling system, first main and
auxiliary groups of lines extending to a first sig-
naling station, second main and auxiliary groups
of lines extending to a second signaling station,
a first automatic switch having access to said
main groups of lines, a second automatic switch
having access to each of said groups of lines,
means for causing said first switch to search
selectively in said first and second main groups
of lines for an idle line, means controlled upon
the failure of said first swifch to find an idle
line in said first main group of lines for causing
said second switch to search in said first main
and auxiliary groups of lines for an idle line,
and means controlled upon the failure of said
first switch to find an idle line in said second
main group of lines for causing said second switch
to search in said second main and auxiliary
groups of lines for an idle line.

28. In a signaling system, first main and
auxiliary groups of lines extending to a first sig-
naling station, second main and auxiliary groups
of lines extending to a second signaling station,
a numerical switch having access to said main
groups of lines, a hunting switch having access
to each of said groups of lines, impulse responsive
means for causing said numerical switch to
search automatically and selectively in said first
and second main groups of lines for an idle line,
means controlled upon the failure of said first
switch to find an idle line in said first main group
of lines for causing said second switch to search
automatically in said first main and auxiliary
groups of lines for an idle line, and means con-
trolled upon the failure of said first switch to
find an idle line in said second main group of
lines for causing said second switch to search

automatically in said second main and auxiliary !

groups of lines for an idle line.

29. In a signaling system, first and second main
groups of lines, first and second auxiliary groups
of lines, a first automatic switch having access
to said main groups of lines, a second automatic
switch having access to said auxiliary groups of
lines, means for causing said first switch to search
selectively in said first and second main groups
of lines for a line having a predetermined con-
dition thereon, means controlled upon the failure
of said first switch to find a line in said first
main group of lines for causing said second
switch to search in said first auxiliary group of
lines for a line having said predetermined con-
dition thereon, and means controlled upon the
failure of said first switch to find a line in said
second main group of lines for causing said
second switch to search in said second auxiliary
group of lines for a line having said predeter-
mined condition thereon.
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30. In 4 signaling system, first main and
auxiliary groups of lines extending to a frst
signaling station, second main and auxiliary
groups of lines extending to a second signaling
station, a first automatic switch having access
to said main groups of lines, a second automatic
switch having access to said auxiliary groups of
lines, means for causing said first switch to
search selectively in said first and second main
groups of lines for an idle line, means controlled
upon the failure of said first switch to find an
idle line in said first main group of lines for
causing said second switch to search in said first
auxiliary group of lines for an idle line, and means
controlled upon the failure of said first switch
to find an idle line in said second main group of
lines for causing said second switch to search in
said second auxiliary group of lines for an idle
line.

31 In a signaling system, first main and
auxiliary groups of lines extending to a first sig-
naling station, second main and auxiliary groups
of lines extending to a second signaling station,
a2 numerical switch having access to said main
groups of lines, a hunting switch having access
to said auxiliary groups of lines, impulse respon-
sive means for causing said numerical switch to
Search automatically and selectively in said first
and second main groups of lines for an idle line,
means controlled upon the failure of said
numerical switch to find an idle line in said first
main group of lines for causing said hunting
switch to search automatically in said first
auxiliary group of lines for an idle line, and means
controlled upon the failure of said numerical
switch to find an idle line in said second main
group of lines for causing said hunting switch
to search automatically in said second auxiliary
group of lines for an idle line.

32. In a signaling system, first and second
groups of lines, a first automatic switch having
access to sald first group of lines and operative
to select in a predetermined order the lines
in said first group of lines, a second auto-
matic switch having access to said first and sec-
ond groups of lines and operative to select in a
bredetermined order the lines in said first and
second groups of lines, means for initiating oper-
ation of said first switch, means for arresting
operation of said first switch when a line having
8 predetermined condition thereon is selected
by said first switch, means controlled upon the
failure of said first switch to select a line having
said predetermined condition thereon for arrest-
ing operation of said first switch and for initiat-
ing operation of said second switch, and means
for arresting operation of said second switch
when a line having said predetermined conditior
thereon is selected by said second switch.

33. In a signaling system, first and second
groups of lines, a first automatic switch having
access to said first group of lines and operative
to select in a predetermined order the lines in
said ‘first group of lines, a cyclically operating
second automatic switch having access to said
first and second groups of lines and operative
through one cycle of operation thereof to select
in a predetermined order the lines in one of said
groups of lines and then to select in a predeter-
mined order the lines in the other of said groups
of lines, means for initiating operation of said
first switch, means for arresting operation of
sald first switch when a line having a predeter-
mined condition thereon is selected by said first
switch, means controlled upon the failure of said
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first switch to select a line having -said predeter-
mined condition thereon for arresting operation
of said first switch and for initiating operation
of ‘said second switch, and means for arresting
operation of said second switch when a line
having said predetermined condition thereon is
selected by said second switch.

34. In a signaling system, first -and second -

groups of lines, a first automatic switch having
access to said first group of lines and operative
to select in a predetermined order the lines in
said first group of lines, a cyclically -operating
second automatic switch having access to sald
first and second groups of lines and operative
through one cycle of operation thereof to select
in a predetermined order the lines in one of said
groups of lines and then to selectin a predeter-
mined order the lines in the other of said groups
of lines, means for initiating operation of said
first switch, means for arresting operation of said
first switch when-a line having a predetermined
condition thereon is selected by said first switch,
means controlled upon the failure of said first
switch to select a line having said predeter-
mined condition thereon for -arresting operation
of said first switch and for initiating operation
of said second switch, means for arresting opera-
tion of said second switch when a line ‘having
said predetermined -condition thereon is selected
by said second switch, and additional means for
arresting operation of said second switch -after
a predetermined number of cycles of operation
thereof.

35. In a signaling system, first and second
groups of lines, a first automatic .switch ‘having
access to said first -group of lines-and operative
to select in a predetermined :order the lines-in
said first group -of lines, a cyclically -operating
second automatic switch having access to said
first and second groups of lines and -operative
through one cycle of -operation thereof to-select
in a predetermined order the lines in one of said
groups of lines and then to select in a predeter-
mined order the lines in the -other.of said groups

of lines, means for initiating operation of said 4

first switch, means for arresting operation of said
first switch when a line having a predetermined
condition thereon is selected by said first switch,
means controiled upon the failure of said first

switch to select a line having said predetermined ¢

condition thereon for arresting operation: of said
first switch and for initiating .operation .of said
second switch, means for -arresting .operation of
said second switch when a line having said pre-
determined .condition thereon is selected by said
second switch, and additional means for arrest-
ing -operation of said-second switch after .opera-
tion thereof a predetermined time interval.

36. In a -signaling system, first and second
eroups -of lines extending to .a signaling -station,
a first -automatic switch having access to said
first group of lines.and .operative to search said
first group of lines for an idle line therein, a
second automatic switch having. access to said
first. and second .groups .of -lines and -operative
to search said first and second groups :of lines
for.an idle line therein, means for initiating oper-
ation of -said-first switch, and means controlled
upon the failure of said first switch to find an

idle line for initiating operation of said second .

switch.
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37. In a signaling system, first and second .

groups of lines extending to a signaling statioen,
a first .automatic switch having access to said

first group of lines and operative to :search said 18

25

first group of lines for an idle line therein, a
second automatic switch having access to. said
first and second groups of lines and:operative
to search in a predetermined . order. said- first
and second groups of lines for an idle line there-
in, means for initiating operation .of said first
switch, and means controlled upon the failure
of said first switch to find an idle line-for initiat-
ingoperation of said second switch.

38. ' In 'a signaling system, first: and second
groups -of lines extending to a signaling :station,
a first automatic switch having access to said
first group of lines and operative to search said
first group of lines for an idle line therein, a

gcond automatic switch having access to said
first and second groups of lines and operative
to-search repeatedly said first and secorid groups
of lines for an idle line therein, means for initiat-
ing operation of said first switch, means for ar-
resting operation of said first switch when an
idle line is found thereby, means controlled upon
the failure-of said first switch to find an idle line
for initiating operation of said .second switch,
means for--arresting operation of said second
switch when -an idle line is found thereby; and
additional -means controlled upon the failure of
said second switch ‘to find an idle line -after a
predetermined operation ‘thereof for arresting
operation of said second switch.

-39. In a signaling: system, first and second
groups of lines, a humerical switch having access
to said first group -of lines and operative auto-
matically to search said first group of lines for a
line therein having a :predetermined condition
thereon, a hunting switch having access to said
first and second groups of lines -and -operative
automatically te search said first and second
groups of lines for a line therein having said
predetermined condition thereon, impulse respon=
sive means for .initiating operation of said nu-
merical switch, and means controlled upon the
failure rof ‘said numerical switch to -find-a line
having said predetermined condition thereon for
initiating operation -of:said hunting: switch,

40. In .a. signaling system, first and second .
groups .of lines extending to.a signaling station,
a..numerical -switch having access to said’ first
group -of lines and operative automatically to
search said first group of hnes for an idle line
therem a hunting: switch having -aceess to said
first and second .groups of lines and operative
automatically to search said first and second
groups of lines for an idle line therein, impulse
responsive means for initiating operation of said
numerical switch, and means controiled upon the
failure of said numerical switch to find an idle
line for initiating ~operation of said huntm,g
switeh.

41, In a signaling system ‘a trunk line, first
and second groups of lines extendmg to a first
signaling station, a number of othnr lines: ex-
tending to other signaling stations, a numerical
sw1tch ‘having -access to said first group of lines
and to said other lines-and selectively operative
automatmally to search said first group of lines
for an idle line therein and to select any one of
said other lines, a hunting switch having access
to said first and second groups.of lines and opera-
tive automatically to search said first and second
groups of lines for -an idle line therein, impulse
responsive means for selectively operating said
numerical switch, and means for selectively con-
necting said trunk. line to .an idle one of said
other lines selected by-said numerical switch and
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to an idle one of said lines found by either one of
said switches.

42, In a signaling system, first and second
groups of lines extending to a first signaling sta-
tion, a number of ‘other lines extending to other
signaling stations, a numerical switch having ac-
cess to said first group of lines and to said other
lines and selectively operative automatically to
search said first group of lines for an idle line
therein and to select any one of said other lines,
a hunting switch having access to said first and
second groups of lines and operative automatically
to search said first and second groups of lines
for an idle line therein, impulse responsive means
for initiating operation of said numerical switch,
means controlled upon the failure of sa,id’numeri-
cal switch to find an idle line in said first group
of lines for initiating operation of said hunting
switch, a source of signal voltage, and means for
selectively connecting said source of signal volt-
age to an idle one of said other lines selected by
said numerical switch and to an idle one of said
lines found by either one-of said switches.

43. In a signaling system, a trunk line, first
and second groups of lines .extending to a first
signaling station, & number of other lines ex-
tending to other signaling stations, a numerical
switch having access to said first group of lines
and to said other lines and selectively operative
automatically to search said first group of lines
for an idle line therein and ‘to select any one of
said other lines, a hunting switch having access
to. said first and second groups of lines and
operative automatically to search said first and
second groups of lines for an idle line therein,
impulse responsive means for selectively oper-
ating said numerical switch, means for arresting
operation of said numerical switch when an idle
line in said first group of lines is found thereby,
means controlled upon the failure of said numeri-
cal switch to find an idle line in said first group
of ‘lines for initiating operation of said hunting
switch, means for arresting operation of said
hunting switch when an idle line in said first or
second groups of lines is found thereby, additional
means operative upon the failure of said hunting
swich to find an idle line in said first or second
groups of lines to arrest operation of said hunt-
ing switch, a source of signal voltage, and means
for selectively connecting said source of signal
voltage to said trunk line in response to the
selection of 2 busy one of said other lines by said
humerical switch and to the operation of said
additional means.

44, In a signaling system, first and second
groups of lines, a first automatic switch having
access to said first group of lines and operative
to search said first group of lines for a line there-
in having a predetermined condition thereon, a
second automatic switch having access to said
first-and second groups of lines and operative to
search said first and second groups of lines for a
line therein having said predetermined condition
thereon, means for initiating operation of said
first switch, and means controlled upon the
failure of said first switeh to find a line having
said predetermined condition thereon for initiat-
ing operation of said second switch.

'45. In a signaling system, first and second
groups of lines, a first automatic switch having
access to said first group of lines and operative to
search said first group of lines for a line therein
having a predetermined condition thereon, a
second automatic switch having access to said
first and second groups of lines and operative o
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search in a predetermined order said first and
second groups of lines for a line therein having
said predetermined condition thereon, means for
initiating operation of said first switch, and
means controlled upon the failure of said first
switch to find a Iine having said predetermined
condition thereon for 1n1tla.t1ng operation of said
second switch.

46. In a signaling system, first and second
groups of lines, a first automatic switch having
access to said first group of lines and operative
to search said first group of lines for a line there-
in having a predetermined condition thereon, a
second automatic switch having access to said
first and second groups of lines and operative to
search repeatedly. said first and second groups
of lines for a line therein having said predeter-
mined condition thereon, means for initiating
operation of said first switch, and means con-
trolled upon the failure of said first switch to
find a line having said predetermined condition
thereon for initiating operation of said second
switch. R

47. In a signaling system, first and second
groups of lines, a first automatic switch having
access to said first group of lines and operative
to search said first group of lines for a line there-
in having a predetermined condition thereon, a
second automatic switch having access to said
first and second groups of lines and operative to
search repeatedly and in a predetermined order
said first and second groups of lines for a line
therein having said predetermined condition
thereon, means for initiating operation of said
first switch, and means controlled upon the
failure of said first switch to find a line having
said predetermined condition thereon for initiat-
ing operation of said second switch.

48. In a signaling system, first and second
groups of lines, a first automatic switch having
access to said first group of lines and operative
to search said first group of lines for a line there-
in having a predetermined condition thereon, a
second automatic switch having access to said
first and second groups of lines and operative to
search repeatedly said first and second groups of
lines for a line therein having said predetermined
condition thereon, means for initiating operation
of said first switch, means for arresting operation
of said first switch when a line having said pre-
determined condition thereon is found by said
first switch, means controlled upon the failure
of said first switch to find a line having said pre-
determined condition thereon for initiating op-

3 eration of said second switch, means for arrest-

ing operation of said second switch when a line
having said predetermined condition thereon is
found by said second switch, and additional
means controlled upon the failure of said second
switch to find a iine having said predetermined
condition thereon after a predetermined opera-
tion for said second switch for arresting operation
of said second switch.

49. In a signaling system, first and second
groups of lines, a first automatic switch having
access to said first group of lines and operative
to search said first group of lines for a line there-
in having a predetermined condition thereon, a
second automatic switch having access to said
first and second groups of lines and operative to
search repeatedly said first and second groups
of lines for a line therein having said predeter-
mined condition thereon, means for initiating
operation of said first switch, means for arrest-
ing operation of said first switch when a line
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having said predetermined condition thereon is
found by said first switch, means controlled upon
the failure of said first switch to find a line hav-
ing said predetermined condition thereon for
initiating operation of said second switch, means
for arresting operation of said second switch
when a line having said predetermined condition
thereon is found by said second switch, and addi-
tional means controlled upon the failure of said
second switch to find a line having said prede-
termined condition thereon within a predeter-
mined time interval after operation of said sec-
ond switch is initiated for arresting operatmn of
said second switch.

50. In a signaling system, first and second
groups of lines, a first automatic switch having
access to said first group of lines and operative
to search said first group of lines for a line there-
in having a predetermined condition thereon, a

second automatic switch having access to said

first and second groups of lines and operative to
search repeatedly said first and second groups of
lines for a line therein having said predetermined
condition thereon, means for initiating operation

of said first switch, means for arresting operation .

of said first switch when a line having said pre-
determined condition thereon is found-by said
first switch, means controlled upon the failure of
said first switch to find a line having said pre-
determined condition thereon for initiating op-
eration of said second switch, means for arrest-
ing operation of said second switch when a line
having said predetermined condition thereon is
found by said second switch, and .additional
means controlled upon the failure of said second
. switeh to find a line having said predetermined
condition thereon after operation of said second
switch to search repeatedly said first and second
groups of lines a predetermined number of times
for arresting cperation of said second switch.
51. In a signaling system, first and second
groups of lines, a first automatic switch having
access to said first group of lines and operative
to search said first group of lines for a line there-
in having a predetermined condition thereon, a
second automatic switch having access to said
first and second groups of lines and operative to
search said first and second groups of lines for a
line therein having said predetermined condition
therecn, means for initiating operation of said
first switch, means controlled upon the failure of
said first switch to find a line having said pre-
determined condition thereon for initiating oper-
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ation of said second switch, a source of signal -

voltage, and automatic means for connecting said
source of signal voltage to a line found by either
one of said switches.

52. In a signaling system, a trunk line, first
and second groups of lines, a first automatic
switch having access to said first group of lines

‘and operative to search said first group of lines

for a line therein having a predetermined condi-
tion thereon, a second automatic switch having-
access to said first and second groups of lines and
operative to search said first and second group.
of lines for a line therein having said predeter-
mined condition thereon, means for initiating
operation of said first switch, means controlled
upon the failure of said first switch to find a line
having said predetermined condition thereon for
initiating - operation of said second switch, and
means for connecting said trunk line to a line
found by either one of said switches.

53. In a signaling system, a trunk lme, first
and second groups of lines, a first automatic.
switeh having access to said first group of lines
and operative to search said first group of lines
for a line therein having a predetermined condi-
tion thereon, a second automatic switch having .
access to said first and second group of lines and
operative to search repeatedly said first and sec-

-ond groups of lines for a line therein having said

predetermined condition thereon, means for ini-
tiating operation of said first switch, means for
arresting operation of said first switch when a
line having said predetermined condition there-
on is found by said first switch, means controlled
upon the failure of said first switch to find a line
having said predetermined condition thereon for
initiating operation of said second switch, means -
for arresting operation: of said second switch
when a line having said predetermined condition
thereon is found by said second switch, first and
second sources of signal voltage, automatic means
for connecting said first source of signal voltage

© to a line found by either one of said switches,

50

additional means controlled upon the failure of
said second switch to find a line having said pre-
determined condition thereon after a predeter- -
mined operation of said second switch for arrest-
ing operation of said second switch, and means
controlled by said additional means for connect-
ing said second source of 51gnal voltage to said -
trunk line,
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