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The present invention relates to automatic
telephone systems and more particularly to au-
tomatic recording apparatus operative to vecord
given particulars of certain calls in the systems.
More specifically, the present invention relates
to improvements in telephone systems of the
character disclosed in the copending applica-
tion of John E. Ostline, Serial No. 354,301, filed
August 26, 1940, riow Patent No. 2,385,288, grant~
ed September 18, 1245, This application is g di~
vision of the copending application of John E,
Ostline, Serial No. 411,350, filed September 18,
1941, now Patent No. 2,409,063, granted October
8, 19486,

In a telephone system serving a large metro-
politan area and the adjacent suburban areas,
it is usually desirable to divide the system into
a plurality of zones and to handle calls hetween
the exchanges in different zones and between
certain of the exchanges in the same zone as
toll calls, for which special charges are made,
depending upon the distances between the zones
or the distances between the exchanges in the
same zone and the time duration of the call. In
accordance with conventional practice, the con-
nections for a call of this type are set up with
the aid of an operator, which operator records
upon a toll ticket certain particulars concern-
ing the call, including the codes of the calling

and called zones, the codes of the calling and °

called exchanges, the directory numbers of the
calling and called lines, the rate applicable to
the call, the time duration of the call, and pos-
sibly the total charge for or cost of the call.

While g telephone system of the type described
is entirely satisfactory in cperation, it requires
the services of a large number of operators and
necessitates some delay in extending a call of
the type mentioned while the information con-
cerning the calling and called subscriber sub-
stations is being fransferred from the calling sub-
scriber to the operator.

Accordingly, it is an object of the present in-
vention to provide in an automatic telephone
system of the type noted, improved recording
apparatus which is operative automatically to
record, without ithe aid of an operator, given
particulars of certain calls in the system for
wiiich special chiarges are made.

Another object of the invention is to provide
in an sutomatic telephone system of the type
noted, improved register mechanism for con-
trolling the operation of the switching appa-
ratus to set up the various connections and for

p

- collecting the various items of information per-
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taining to the connections to be recorded.

A further objeet of the invention is to provide
in an automatic telephone system including a
plurality of stations of first and second classes
ahd automatic apparatus for recording in con-
junction with a call an item indicating the es-
tablished charge for the call calculated on a
first basis, automatic apparatus governed in the
event the station to be billed is of the second
class for recording an item indieating that the
established charge for the call should be recal-
culdted on a second basis.

A still further object of the invention is to
provide in an automatic telephone system in-

" cluding g plurality of stations of first and sec-
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ond classes in which the charges for calls are
normally billed to calling stations of the first
class on a first basis and to calling stations of
the second class on a second basis, automatic
means governed by the clasg of the calling sta-
tion for registering in conjunction-with the call
a first item indicating that the charge for the
call is to be killed to the calling station on the
first basis or the second basis, and means con-
trollable from the called station for registering
an overriding item indicating that the charge
for the call is to be billed to the called station
on 2 basis consistent with the class thereof.

Further features of the invention pertain to
the particular arrangement of the circuit ele-
ments of the system, whereby the above-outlined
and additional operating features are aftained.

The invention, both as to its organization and
method of operation, together with further ob-
jects and advantages thereof, will best be under-
stood by reference to the following specification
taken in connection with the accompanying
drawings, in which Figure 1 is a schematic di-
agram of the area served by a felephone sys~
tem embodying the present invention; Figs, 2
and 3, taken together, illustrate the general ar-
rangement of the apparatus incorporated in ex-
change | zone 38 of the telephone system; Figs. -
4 to 27, inclusive, taken together, illustrate the
details of the apparatus incorporated in ex-
change | zone 38 of the telephone sy-tem, which
apparatus has incorporated therein the features
of the invention as briefly outlined above; Fig.
28 illustrates the mode of combining Figs. 4 to
27, inclusive, to form a unified system; and Fig.
29 illustrates a toll ticket printed by a toll ticket
printer provided in exchange | zone 38 of the
telephone system.

More particularly, Figs. 4 to 17, inclusive, i}~
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lustrate the details of the switching apparatus
and trunking network incorporated in exchange
{ zone 38 of the telephone system; Figs. 8 to 11,
inclusive, illustrate the details of one of the
primary registers provided in exchange [ zone
38 of the telephone system; Figs. 12 to 19, in-
clusive, illusirate the details of one of the reg-
ister translators provided in exchange { zone
38 of the telephone system; and Figs. 20 to 27,
inclusive, illustrate the details of the detector
provided in exchange | zone 28 of the telephone
system. ’

The general arrangement of the telephone system

Referring now more particularly to Fig. 1 of
the drawings, it wiil be observed that the auto-
matic telephone system serves a large metro-
poitan area comprising a number of subareas
or zones, each of which includes one or more
exchanges. More specifically, the area served
by the telephone system comprises the zones
13, 46, 62 and 36; the zone 13 includes exchanges
i, 2 and § illustrated; the zone 4§ includes the
single exchange illustrated; the zone 62 includes
the exchanges i, 2, 3 and 4 illustrated; and the
zone 38 includes the exchanges i, 0, 3, 4 and 5
illustrated. Further, it is noted that in some of
the zones two exchanges are housed together.
For example, in zone 38, exchanges i and 9 are
housed together; while in zone 82, exchanges
{ and 2 are housed together. Each exchange
in each zone comprises a 10,000 terminal unit;
although it may not be initially installed to serve
its ultimate terminal capacity. The lines ter-
minating at each exchange in each zone com-
prise both private subscriber lines and party
subscriber lines; the private subscriber lines in-
cluding both ordinary private subseriber lines
and extended service private subscriber lines;
and the party subscriber lines being of the four-
substation type. 'The party subscriber lines are
arranged on a terminal per substation basis,
thereby reducing the actual number of lines ter-
minating at each exchange.

The various exchanges in each zone are inter-
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connected by suitable groups of trunk lines; while -

at least one exchange in each zone is inter-
connected with at least certain of the exchanges
in other zones by suitable groups of toll lines,
as clearly indicated.

In the automatic telephone system the various
local, trunk and toll calls are set up by auto-
matic switching apparatus under the control of
the subscriber substation equipment, including
the usual calling device or dial. In order to
{acilitate the setting up of various connections,
a mixed numbering scheme is utilized in the
autcmatic telephone system, whereby all called
subseriber substations in the various exchanges
in the various zones of the system are dialed
as listed in the directory. Accordingly, the di-
rectory numbper of each subscriber substation in
the telephone system comprises a code portion,
including either two or three digits, and a nu-
merical portion, including four digits. More
particularly, the directory number of each sub-
seriber substation in zone 48 comprises a code
portion including only the digits 4 and 6, in view
of the fact that there is only one exchange in
this zone; whereas, the directory number of each
subscriber substation in zones 73, 62 and 38 com-
prises a code portion including three digits, in
view of the fact that there are a plurality of
exchanges in each of these zones. Thus, it will
be understood that the directory number of each

60
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subscriber substation in zone 38, for example,
will comprise a code portion including the digits
3 and 8 and an additional digit identifying the
particular exchange in zone 38, including the
subscriber substation. Accordingly, the direc-
tory number of each subscriber substation in
exchange 5 zone 38, for example, will comprise
a code portion including the digits 3, 8 and 5.
Further, it is pointed out that, in view of the
fact that the party subscriber lines are arranged
on a terminal per station basis, the directory
number of each subscriber substation in each
exchange in each zone comprises, in addition
io the code portion, s numerical portion inciud-
ing only four digits; no suffix digits being neces-
sary. In view of the above, it will be under-
stood that the directory numbers of the varicus
subscriber substations in the telephone system
comprise different numbers of digits, the num-
ber of digits varying between 6 and 7, depending
upon the particular zone of the exchange, in-
cluding the subscriber substation.

‘The apparatus incorporated in exchange 1 zone
38 of the telephone system

Preferably, each exchange in the telephone
system comprises apparatus substantially iden-
tical to that provided in exchange | zone 38,
which apparatus, as best shown in Figs. 2 and 3,
includes automatic switching equipment serving
o maximum of 10,000 terminals; two of the fer-
minals respectively terminating the private sub-
scriber lines 421 and 294 and four of the ter-
minals commonly terminating the party sub-
seriber line 407. The switching equipment com-
prises a number of line switches individually
associated with the subscriber lines terminsting
at exchange | zone 38, the line switches 30, 3
and 32 being respectively associated with the
private subscriber lines 401 and 484 and the
party subscriber line 407. Af this point it is
noted that the private subscriber line 401 has
o private subscriber substation TP connected
thereto which is rendered ordinary private sub-
station service; the private subscriber line 404
has a private subscriber substation TX connected
thereto which is rendered extended private sub-
seriber substation service; while the party sub-
seriber line 287 has four party subscriber sub-
stations TSI, 'TS2, TS3 and TS4 connected there-
to which are rendered party subscriber sub-
station service. Also, the switching equipment
comprises a number of groups of primary se-
lectors which are accessible to the various line
switches. Por example, the switching equip-
ment comprises a group of primary selectors,
including the primary selector 49, which is ac-
cessible to a number of line switches, includ-
ing the line switches 30, 31 and 32. Each pri-
mary selector is provided with an individually
associated finder switch having access to a group
of primary registers, the finder switch F808 being
individually associated with the primary selec-
tor 40.

Further, exchange | zone 38 is provided with a
group of primary registers or register senders, in-
cluding the primary register 59, which is access-
ible to the various finder switches individually
associated with the primary selectors. Further,
exchange | zone 38 is provided with a group of
register translators or secondary registers, in-
cluding the register translator 79, and a register
transtator allotter §8. The register translator
allotter 60 comprises a finder switch F{ {30 having
access to the group of register translators; and
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gach register translator comprises a finder switch
having access to the group. of primary registers,
the register translator 70 comprising the finder
gwitech F{i80 having access to the group of
primary registers. At this point it is noted that
the group of primary registers is larger than the
group of register translators in order to effect a
saving in equipment in view of the fact that the
connection and arrangement of a primary regis-
ter is much more simplified than the relatively
complex connection and arrangement of a regis-
ter translator. Also, exchange L zone 38 is pro-
vided with a local switch train comprising a num-
ber of first selectors, including the first selector
41, a number of groups of second selectors, one
of the groups including the second selector 42, a
number of groups of individual connectors, one
of the groups including the individual connector
£3, a number of special service selectors, includ-
ing the special service selector 49, and a number
of groups of party connectors, four of the groups
respectively including the party connectors 45,
48, 47 and 48. A switchboard is also provided in
exchange { zone 38 which includes a manual
operater position 8, a toll operator position (10,
an information operator position 113 and a mis-
cellaneous. operator position {12,

In addition to the appraratus described above,
exchange | zone 38 is provided with toll ticketing
apparatus comprising, in addition to the number
of register translators including the register
trans'ator 76, a number of groups of toll ticket
repeaters, one of the groups including the toll
ticket repeater 99, a number of printer con-
trollers, including the printer controller 92, a
printer controller allotter 81, a number of toll
ticket printers, including the toll ticket printer
85, and a printer al'otter 83. Each printer con-
troller comprises a finder switch having access to
the toll ticket repeaters, the printer controller
82 comprising a finder switch F183 having access
to the toll ticket repeaters; the printer controller
allotter 91 comprises a finder switch F10{ having
access to the printer controllers; and the printer
allotter 83 comprises a finder swiich ¥F104 having
access to the printer controllers and a finder
switch Fi85 having access to the toll ticket
printers. Further, the toll ticketing apparatus
comprises a date and time unit 94 and a detector
88, the detector 88 comprising a finder switch
F22{0 having access to the register translators.
Also, extending from exchange | zone 38 are a
number of groups of outgeing trunks to the other
exchanges in zone 38, one-of the groups including
the trunk 711, a number of groups of outgoing toll
lines to zones 82 and 73, one of the groups in-
cluding the toll line 712, and a number of groups
of incoming toll lines. from zones 62 and 13, and
trunks from the other exchanges in zone 38, one
of the groups including the toll line or trunk 713.

In exchange [ zone 88 the various primary se-
lectors have access to the first selectors in the
local switeh train, to the special service selectors,

- to the outgoing trunks extending to the other
exchanges in zone 38, to the manual operator
position 8 and to the toll ticket repeaters; while
the various special service selectors have access
to. the toll operator position 18, to the informa-
tion operator position {3 and to the miscella-
neous operator position {12, Also, the various
first selectors in the local switch train have access
to the different groups of second selectors; while
the various groups of second selectors have access
to. a. corresponding number of the groups of in-
diyidual connectors and. to.a corresponding. nums
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ber of the groups of party conneclors. Fop
example, the group of second selectors, including:
the second selector 42, has access to. the. group
of individual connectors, including the individual
cennector 43, and to the four groups of party con-
nectors, respectively including the party con-.
nectors 45, 46, 41 and 48. Finally, each in-
dividual connector has acecess to an associated
group of the private subscriber lines; and each:
party connector in each related group of four has.
access to an associated group of the party sub-
scriber lines. For example, the individual eon-
nector 43 has. access to a group of 100 private
subscriber lines, including the private subscriber
lines 401 and 404; while the four party connectors:
48, 45, 47 and 48 each have access to 100 party
subscriber lines, including the party subscriber
line 40T. At this point it is noted that each of
the party connectors 45, 46, 47 and 48 is adapted
to seize the party subscriber line 407 and respec-
tively to project ringing current thereover having
the respective frequencies in cycles: per second:
of 66, 50, 33 and 16. Also, incoming selectors are
provided, similar to the various first selectors 41
in the local switch train, each of which is in-
dividual to the tolllines in the groups of incoming
toll lines from zones 62 and 13:and the trunk lines
in the groups of incoming trunks from the other
exchanges in zone 38.

Further it is noted.that each toll ticket repeater
in exchange | zone 33 is individually associated
with one of the outgoing toll lines to zone 2 or
73, the toll ticket repeater £0 being individually
associated.with. the outgoing toll line Ti2: Also,
the detector 88 has access to each subscriber line
terminating at exchange { zone 38; and the-asso-
ciated finder switch F22{08 has access to. each
register trawnslator in exchansge | zons 38. - Fur-
ther, each printer controller in exchange f- zone
38 is accessible to the printer controller allotter
9¢ therein and has access to each toll ticket re-
peater therein; similarly, each toll ticket printer
in-exchange ! zone 33-is accessible to the printer
allotter 93-therein; while the printer allotter 93

5 has access to each printer contrcHer- therein.

Finally, the date-and time unit 94 in exchange |
zone 38 is accessible to each printer controller
therein: ’

Each subscriber substation in exchange { zZone
38 is provided with substation apparatus includ-
ing a telephone instrument; g ringer-and a-calling
device or dial. The calling device disposed: at
each private subscriber substation and at..each
first-party subscriber substation is of conventional
construetion; while the ealling device disposed at
each second, third and fourth party subscriber
substation .is of special construction. More par=
ticularly, the calling device disposed at each sec-
ond, third and fourth party subseriber substation
is of the construction and arrangement of:that
disclosed in the copending application cf John E.
Ostline, Serial No. 404,103, filed July 26, 1941, now
Patent No. 2,410,520, granted November 5, 1946.

For. example, the calling devices respectively
disposed at the second party subscriber. substa-
tion T82, at the third party subscriber.substation
TS3 and at the fourth party subscriber substation
TS4, connected to the party subscriber line 487,
are of the special construction mentioned; each
comprising, as best shown in Fig. 4, in addition
to a set of impulse springs, a set of cam: springs.
In these calling devices the set of impulse springs
is operated in accordance with the pull of the
-associated-finger wheel in order to transmit a-cor-

responding variable series .of switch:-control:im-
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puises: while the set of cam sprifigs is operated
by an associated cam governed by the associated
finger wheel in order to transmit a fixed number
of substation identifying ground impulses. More
specifically, when the finger wheel of the calling
device at the second party subscriber substation
TS?2 is pulled in accordance with g digit of two or
more the associated cam operates the set of cam
springs to transmit one substation identifying
ground impulse over the associated party sub-
seriber line 401. - Similarly, when the finger wheel
of the calling device at the third party subscriber
substation TS3 is pulled in accordance with a
digit of two or more the associated cam operates
the set of cam springs to transmit two substation
identifying ground impulses over the associated
party subscriber line 407. Finally, when the fin-
ger wheel of the calling device at the fourth party
subscriber substation TS4 is pulled in accordance
with a digit of two or more the associated cam
operates the set of cam springs to transmit three
substation identifying ground impulses over the
associated party subscriber line 407.

Preferably, the line switches included in ex-
change | zone 38 are substantially identical; the
line switches 30, 31 and 32 each comprising, as
best shown in Fig. 4, rotary switching mechanism
including a wiper set and a rotary magnet, and
suitable control relays, nct shown, connected and
arranged in a conventional manner. At this
point it is noted that in each line switch the ro-
tary magnet has a predetermined resistance; and
that in each line switch associated with a private
subscriber line, which is rendered extended serv-
ice, a resistance shunt is provided across the
rotary magnet. For examgle, in the line switch
31 individually associated with the private sub-
scriber line 404, which is rendered extended serv-
ice, the resistance shunt 413 is bridged across the
rotary magnet M4(2 as illustrated, for a purpose
more fully explained hereinafter.

Preferably, each of the primary selectors in-
cluded in exchange | zone 38 is identical to the
primary selector 40 which comprises, as best
shown in Figs. 5 to 7, inclusive, a switch mecha-
nism 6080, a relay group including a cut-in relay
R630, a send relay R649, a line relay R§86, a hold
relay R655, a transfer relay RS560, a split relay
R6T0, a step relay R680 and a switch-through
relay R690, and a circuit network connected and
arranged in a manner more fully described here-
inafter.

The switch mechanism 5§60 is of the Strowger
split level type and of the construction and ar-
rangement of that disclosed in the copending ap-
plication of John E. Ostline, Serial No. 405,155,
filed August 2, 1941, now Patent No. 2,315,010
granted March 30, 1943. More specifically, the
switch mechanism 658 comprises a wiper set in-
cluding the wipers 681, 682 and 683 and an as-
sociated contact bank 708; the contact bank 789
including ten vertically spaced-apart rows or
levels of contact sets arranged in circumferen-
tially spaced-apart relation. Also, the switch
mechanism 6008 comprises a vertical magnet M&1!{
for driving the wiper set step by step in the ver-
tical direction, a rotary magnet M3542 for driving
the wiper set step by step in the rotary direction,
and a release maznet M614 for releasing the wiper
set and for causing it to be returned to its nor-
mal vertical and rotary pesitions. Further there
are associated with the switching mechanism 6§08
three sets of switch springs S615, S516 and S611
which are actuated when the wiper set is moved
in the vertical direction away from its normal
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position, two sets of switch springs S626 and
S621 which are actuated when the wiper set is
moved in the rotary direction eleven steps away
from its normal rotary position, a set of switch
springs S628 which is actuated when the wiper
set is moved in the vertical direction either one or
ten steps away from its normal vertical position,
and a set of switch springs S623 which is actuated
when the wiper set is moved in the rotary direc-
tion a predetermined number of steps away from
its normal rotary position after it has been pre-
viously moved in the vertical direction a pre-
determined number of steps away from its nor-
mal vertical position. More particularly, the set
of switch springs 8623 is actuated when the wiper
set is moved six steps in the rotary direction away
from its normal rotary position after it has been
previously moved one step in the vertical direction
away from its normal vertical position, or when
the wiper set is moved eight steps in the rotary
direction away from its normal rotary position
after it has been previcusly moved ten steps in
the vertical direction away from its normal verti-
cal position.

The set of switch springs $523 is actuated, in
the manner explained above, in view of the split-
ting of the first and tenth levels in the associ-
ated contact bank 188, the first level of the con-
tact bank being split at the sixth contact set and
the tenth level in the associated contact bank
700 being split at the eighth contact set. More
particularly, in the contact bank 700 of the
switching mechanism 880 the first five trunks in
the first level extend to five first selectors included
in the first group; the second five frunks in the
first level extend to five special service selectors
included in the group mentioned; the first seven
trunks in the tenth level extend to seven first se-
lectors included in the tenth group; the last three
trunks in the tenth level extend to the manual
operator position 0; while the ten trunks in each
of the levels from 2 to 9 respectively extend to
ten first selectors respectively included in the
groups from 2 to 9.

Preferably, the finder switches in exchange |
zone 38 and individually associated with the pri-
mary selectors are identical. For example, the
finder switch F'590 individually associated with
the primary selector 48 comprises, as best shown
in Fig. 5, a rotary switch including six wipers 504
to 508, inclusive, provided with individually assc-
cated contact banks, and a magnet FM537 for
driving the wipers noted.

Preferably, each of the primary registers in ex-
change 1 zone 38 is identical to the primary regis-
ter 56 which comprises, as best shown in Figs.
8 to 11, inclusive, a first code switch A800 of the
rotary type, including two wipers 881 and 802
provided with individually associated contact
banks, a magnet AMS803 for driving the wipers
noted, and a set of switch springs AS805 which
is actuated when the wipers noted are moved
away from their home positions; a second code
switch B8i{2 of the rotary type, including two
wipers 811 and 812 provided with individually
associated contact banks, a magnet BME8I3 for
driving the wipers noted, and a set of switch
springs BS815 which is actuated when the wipers
noted are moved away from their home pesitions;
and a third code switch C829 of the rotary type,
including a single wiper 821 provided with an
associated contact bank, a magnet CM822 for
driving the wiper noted, and a set of switch
springs CS823 which is actuated when the wiper
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noted is moved away from its home position.
Also, the primary register 50 comprises a sequence
switch S830 of the rctary type, including three
wipers 831 to 833, inclusive, provided with indi-
vidually associated contact banks, a magnet
SM834 for driving the wipers noted, and a set
of switch springs SS836 which is actuated when
the wipers noted are moved away from their home
positions; and a send switch U848 of the rotary
type, including two wipers 841 and 842, provided
with individually associated contact banks, anda
magnet UM843 for driving the wipers noted.

Further the primary register 50 comprises a
relay group, including a transfer relay R8860, a
party line relay R910, a line relay R923, a pulse
relay R838, an extended service relay R949, two
cutoff relays R950 and R 1080, a hold relay R950,
a control relay R370, a send relay Ri0{0, a send
slave relay RI020, a delay send relay RI833, a
hold relay R840, o translate relay R1059, a re-
lease relay R10860, g transfer slave relay R1070, a
digit cutoff relay R11(9, three party relays R1129,
Ri13% and R1148, and a control network con-
nected and arranged in a manner more fully de-
scribed hereinafter.

Finally, the primary register §0 comprises a
mechanical impulse repeater 1178 of the general
construction and arrangement of that disclosed
in U. S. Patent No. 2,188,461, McClew and Wood-
land, granted January 30, 1940. More particu-
larly, the mechanical impulce repeater 1170 com-
prises, as best shown in Fig. 11, a receive mag-
net RM{{T1, a mark magnet MMI{i712, a send
magnet SM1173, a mechanism, not shown, oper-
ated by the magnets mentioned, a set of impu'se
springs S{I78 and a set of switch springs SI{71.

In the primary register 50 the code switches
AB808, B810 and C828 are adapted re-pectively to
register the first, second and third code digits
of g called directory number; while the sequence
switch S839 is arranged to select the code
switches A8%9, B310 and C829 in sequence, for
purpose of registration. Fach of the code
switches A800, B316 and €825 is arranged to de-
termine, as far as possible, in accordance with
the code digit regictered therein whether the eall
may be completed under the direct control of the
calling device at the celling subsecriber substa-
tion or mst be translated by a register trans-
lator. Finslly, by the time the third code digit
is registered in the third code switch C822 the
code switches mentioned have deftermined
whether the call may be completed under the
direct control of the calling device at the calling
subscriber substation or must be translated by a
register tranclator. In the event the c7ll may
be completed under the direct control of the call-
ing device at the calling subseriber substation,
the code switches mentioned effect the rele=ss
of the primary register 58; on the other hand, in
the event the call must be translated by a reg-
ister translator, the code switches mentioned
effect the association of an idle register trans-
lator with the primary register 59.

The sender switch U849 is arranged to send to
the associated register translator the fir<t code
digit registered in the first code switch A838, the
extended service marking as determined by the
onerated position of the extended servizce relay

R949, and the partv subscriber substation mark---

ing as determined by the operated positions.of the
three pariy relays R(129, R1{20 and RI143. Fi-
-nally, the mechanical impul-e repeater 1179 is
arranged to register,"to store and to transmit

to the associated register franslator the second:
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and third code digits and the four numerical
digits transmitted to the primary register §0.

The register translator allotter 68 provided in
exchange | zone 38 comprises, as best shown in
Fig. 11, a finder switch FI 1588 of the rotary type,
including a single wiper 1161 provided with an
associated contact bank, and a magnet FM{152
for driving the wiper noted. Also, the register
translator allotter 69 comprises a start relay
R1153 and a control network connected and ar-
ranged in a manner more fully explained here-
inafter.

Preferably, the finder switches in exchange 1
zone 88 and individually ascociated with the reg-
ister translator are identical. For example, the
finder switch 1180 individually associated with
the register translator 70 is of the rotary type
and includes, as best shown in Fig. 11, eight
wipers 1181 to 1188, inclusive, provided with in-
dividrally associated contact banks, and a mag-
net FM1 188 for driving the wipers noted.

Preferably, each of the register tran-lators in-
cluded in exchange ! zone 38 is identical to the
register translator T8 which comprises, as best
shown-in Figs. 12 to 19, inclusive, a first code
switch AlT10 of the rotary type, including three
wipers {711 to 17113, inclusive, provided with in-
dividually acsociated contact banks, a magnet
AMITI4 for driving the wipers nofed, and a set
of switch springs ASIT{§ which is actuated when
the wipers noted are moved away from their
home positions; a second code switch BI7129 of
the rotary type, including two wipers (721 and
1722 pro~ided with. individually associated con-
tact banks, g magnet BM1723 for driving the
wipers noted, and a set of switch springs BS{7125
whizh is actuated when the wipers noted are

‘moved away from their home positions; and a

third code switch CI720 of the rotary fype, in-
cluding three wipers 1731 to 1733, inclu-ive, pro-
vided with individually associated contact banks,
a magnet CMI734 for driving the winers ncted,

-and a cet of switch springs CS{737 which is actu-

ated when the wipers noted are moved away from
their home positions. Also, the register trans-
lator 70 comprises a first numerical switch D748
of the rofary type, including three wipars {741
to 1742, inclucive, provided with individually as-
sociated contact banks, a magnet DMIT45 for
driving the wipers noted, snd a set of swit<h
springs DSI747 which is actuated when the wip-
ers ncted are moved away from their home po-
sitions; a second numerical switch E{787 of thes
rotary type, including three wipers {7154 to {753,
inclusive, provided with individually associated
contact banks, a magnet EMI754 for driving the
wipers noted, and a set of switch springs ES{758

- which is actuated when the wipers noted are

moved away from their home positions; a third
numerical switch FI810 of the rotarv tvpe, in-
-cluding three wipers 1811 to {813, inclusive, pro-
vided with individually associated contact banks,
a2 magnet FMI814 for driving the wipers noted,
and a set of switch springs F3{8{§ which is ac-
tuated when the wipers noted are moved away
from their home positions; and a fourth numer-

" ical switch G1829 of the rotary tvpe, including

thrée wipers 1821 to 1823, inclusive, provided
with individu=lly associated contast banks, &
magnet GM {824 for driving the wipers noted, and
a set of switch springs GSi825 which is actuated
when the wipers noted are moved away from
‘their home positions. .
Further, the register translator 70 comprises a
‘register sequienge-switch 51848 of the rotary type,
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including two wipers 1841 and {842, provided with
individually associated contact banks, a magnet
SM1843 for driving the wipers noted, and a set
of switch springs SS1845 which is actuated when
the wipers noted are moved away from their home
positions; g station switch UBI1830 of the rotary
type, including a single wiper {83{ provided with
an associated contact bank, a magnet UBM{832
for driving the wipers noted, and a set of switch
springs UBSI834 which is actuated when the
wiper noted is moved away from its home posi-
tion; a storage transfer switch U(8{6 of the ro-
tary type, including four wipers $8f1 to 1914, in-
clusive, provided with individually associated con-
tact banks, a magnet UMIS1§ for driving the
wipers noted, and a set of switch springs USI947
which is actuated when the wipers noted are
moved away from their home positions; a sender
switch K1820 of the rotary type, including three

wipers 1921 to 1923, inclusive, provided with in- g

dividually associated contact banks, a magnet
KM1924 for driving the wipers noted, and a set
of switch springs KS1826 which is actuated when
the wipers noted are moved away from their home
positions; and a digit sequence switch Ni6l0 of
the rotary type, including three wipers 1611 to
1613, inclusive, provided with individually agso-
ciated contact banks, a magnet NMi614 for driv-
ing the wipers noted, and a set of switch springs
NSi616 which is actuated when the wipers noted
are moved away from their home positions.
Also, the register translator 78 comprises a
composite code switch Pi640 of the Strowger
type, provided with a wiper set including eight
wipers 1681 to 1648, inclusive, and an associated
contact bank; the associated contact bank com-
prising ten vertically spaced-apart rows or levels
of contact sets, each level of contact sets includ-
ing ten circumferentially spaced-apart individual
contact sets. Also, the Strowger mechanism com-
prises a vertical magnet PMI650 for driving the
wiper sst step by step in the vertical direction
and a rotary magnet PMI{85( for driving the wiper
set step by step in the rotary direction. PFurther,
there is associated with the Strowger mechanism
a set of switch springs PS{652 which is actuated
when the wiper set is moved in the vertical direc-
tion away from its normal vertical position.
PFurther, the register translator 70 comprises a
rate and route switch R1{628 of the Strowger
type, including a wiper set provided with eight
wipers 162¢ to 1528, inclusive, and an associated
contact bank; the associated contact bank com-
prising ten vertically spaced-apart rows or levels
of contact sets, each level of contact sets includ-
ing ten circumferentially spaced-apart individual
contact sets. Also, the Strowger mechanism com-
prises a vertical test wiper 1629 which is moved
only in the vertical direction by the wiper set
and an associated vertical test contact bank.
Further, the Strowger mechanism comprises a
vertical magnet RMI{630 for driving the wiper
set step by step in the vertical direction and a
rotary magnet RM163{ for driving the wiper set
step by step in the rotary direction. Further,
there is associated with the Strowger mechanism
a set of switch springs RS$632 which is actuated
when the wiper set is moved in the vertical direc-
tion away from its normal vertical position. Also,
it is noted that a jumper field is arranged be-
tween the confact banks of the composite code
switch P§648 and the rate and route switch R1628,
for a purpose more fully explained hereinafter.
Purther, the register translator T8 comprises
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as best shown in Fig. 19, four code storage devices
51931 to S1534, inclusive, and a master magnet
SUMI{I83E. Each of the code storage devices in-
cludes four unit or WXYZ magnets. The me-
chanical storage unit SU1930 is of the construc-
tion and arrangement of that disclosed in the
copending application of John E. Ostline, Serial
No. 334,386, filed May 13, 1940, now Patent No.
2,292,471, granted August 11, 1942,

Finally, the register translator 70 comprises a
relay group including a contol relay RI210, a
stop relay R1228, a transfer relay R1230, a slip
relay R1249, a release slave relay RI250, a hold
relay RI260, two pulse relays RI310 and R(420,
a cutoff relay Ri3208, a storage relay R1330, a
mark relay R1340, a step_relay R1350, a cui-in
relay R1368, a start relay R141{8, a wiper switch-
ing relay R1430, a digit spacer relay R1440, a
release relay R1458, o digit stop relay R1468, a
first digit relay R{I510, an extended service relay
R1528, three party relays Ri538, RIi540 and
R{558, and a storage slave relay R1940, and a
control network connected and arranged in a
manner more fully described hereinafter.

In the register translator 70 the code switches
AlTIS, BI120 and C1738 are adapted respective-
1y to register the first, second and third code
digits of a called directory number; and the first,
second, third and fourth numerical switches
D743, £{159, Fi810 and G1820 are adapted re-
spectively to register the first, second, third and .
fourth numerical digits of a called directory num-
ber. Thus, the code switches A1T10, B1720 and
C1720 taken together comprise a first code regis-
ter adapted to register a code comprising N digits,
wherein N=3; while the numerical switches
DI745, EI158, FIS10 and G820 taken together
comprise a second register adapted to register a
number comprising M digits, wherein M=4.

The station switch UB!830 is arranged to con-
trol the registration in the first code switch AITI3
to govern the extended service relay R1528 and
the three party relays R1530, R{1549 and R1556;
the register sequence switch S840 is arranged fo
select the code switches BIT28 and CI730 and
the numerical switches D174§, E1750, F{818 and
G 18280 in sequence, for purposes of registration;
while the digit sequence switch Ni16{0 is ar-
ranged to control the sequence of transmitting
the digits from the register translator 78, some
of these digits being registered in the rate and
route switch R1620 and other of these digits he-
ing registered in the numerical switches DI744,
E{150, Fi8i0 and Gi828. The impulse sender
switch Ki928 is arranged to control the actual
number of impulses fransmitted in each nu-
merical digit transmitted from the register trans-
lator 76; while the storage transfer switch U{9(0
is arranged to transmit code digits from the reg-
ister translator 78, these code digits being reg-
istered in the rate and route switch R1628, the
code switches A{710, B1728 and CI1730, the nu-
merical switches D{743, EI1750, FI810 and G820,
the extended service relay R{529 and the me-
chanical storage unit SUI930. Finally, the com-
posite code switch P1649 is controlled in accord-
ance with the digits stored in the code switches
AlT19, Bi128 and C1730 and governs the opera-
tion of the rate and route switch R1820.

The detector 88 included in exchange { zone 18
has access to 10,000 terminals and comprises, as
best shown in Figs. 20 to 27, inclusive, ten groups
of A relays, each group of A relays including ten
individual A relays. The tenth group of A relays

a mechanical storage unit SU§38 which includes, 76 mentioned is illustrated and comprises the in-
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‘dividual ‘A relays 00A to 09A, inclusive, and is
associated with the 1000 S leads from the 0-thou-
sand connectors. Tach A relay comprises 100
make contacts, whereby a given A rélay in the
-tenth group is operative to connect ‘the corre-
sponding 100 S leads in the 0 thousand group to
-the detector 80 for test purposes.

At this point it'is noted that the S lead S431
‘extends to the line switch 30 individually asso-
ciated with the private subscriber line 49f and is
accessible to the 098A relay included in the tenth
group -of A relays; whereby the directory number
of the private subscriber line 401 includes ‘the
-digits 00 and the directory number of the private
subscriber substation TP connected to the private
subscriber line 401 may be '0099. Similarly, the
S lead S432 extends to:the line switch 34 indivi-
dually associated with the private subscriber line
404 and is 'accessible to the 89A relay included
in the tenth group of A relays; whereby the di-
‘rectory number of the private subscriber line:494
includes the digits 09 and the directory number
of the private subscriber substation TX connected
to the private subscriber :line 404 may be 0901.
Finally, the S'lead S433 extends to the line switch
32 individually asscciated with the party sub-
seriber line 497 and is accessible to the D{A, 82A,
03A and 04A relays included in the tenth group
of A relays: whereby the directory number of

the party.subsecriber line 407 includes the digits :

01, 02, 03 or 04 and the directory numbers cf
the party -subscriber substations TSI, TS2, T3
and TS4 connected to the party subscriber line
407 may be, respectively, 0100, 0200, 0300 and
0400.

A'so, the detector 88 comuprises 1,090 test leads
arranged in ten groups of 109 each, each A relay
in each group of 10 being operative to -connect
the associated group of 100 S leads to the asso-
ciated group of 100 test leads.

Further, the detector 86 comprises ten B relays
0B to 2B, inclusive, individually associated with
the corresvonding groups of A relays, the tenth
‘B relay @B being individually associated with
the tenth group of A relays 03A to 884, inclusive.
Frurther, the detector 89 comprises four hold con-
ductors C1973, C{274, Ci975 and C{878 which
are suitably multipled to make contacts provided
on the various B relays. More particularly, the

first hold conductor CI18713 is multipled via con- 5

tacts of appropriate ones of the B relays to the
windings of the various ones of the A relays in
each group corresponding to the private sub-
scriber substations and to the first party sub-

scriber substations; while the second, third and :

fourth hold conductors Ci874, Ci815 and CI876,
respectively, are multipled via contacts of ap-
propriate ones of the B relays to the windings of
the various ones of the A relays in each group
respectively corresponding to the second, third
and fourth party subscriber substations. For
example, the first hold conductor Ci872 is mul-
tipled via the contacts 088, §B5 and 6BY to the
windings of the A relays §9A, 88A and §9A, re-
spectively, corresponding to groups of private
subsecriber substations, respectively including the
private subscriber substations TP, etc., and TX,
and via the contacts 8Bi to the winding of the
-A relay GiA, corresponding to a group of first
party subscriber substations, including the first
party subscriber substation TSI; similaily, the
second, third and fourth hold conductors C1974,
CI1975 and C1978, respectively, are multipled via
the contacts 6B2, 8B3 and 984 to the windings
-of. the A relays 02A, 83A and 04A, respectively,
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corresponding to groups of second, third and
fourth -party subscriber ‘substations, ‘respectively
including -the party subsecriber substations TS2,
TS3 and TS4.

Further, the detector 80 comprises ten C relays
6C to 8C, inclusive, respectively corresponding to
the ten groups of 100 test leads, and ten test con-
ductors C2530 to 'C2599, inclusive. Each C relay
is operative to connect the correspondinig group
of 100 test leads to the corresponding one of the
test conductors. For example, the ninth C relay
3C is operative to connect the ninth group of 100
test leads to the ninth test condiictor C2509. Also,
the detector 88 comprises ten D relays 0D to 9D,
inclusive, respectively corresponding to the ten
groups of 100 test leads, and ten E relays OE to
9E, inclusive. Each D relay is operative to con-
nect the corresponding group of 100 test leads
to 100 riser conductors included in an associated
riser cable 2588; while each E relay is operative
to connect 2 corresponding group of ten riser

-conductors in the riser cable 2588 to the ten cor-

responding test conductors €2509 to 02509 in-
clusive. For example, when the ninth D relay
9D and the ninth E relay 9E are operated the
ninth group of 100 test leads are connected to
the corresponding 100 riser conductors in the
riser cable 2580 and the ninth group -of ten riser
conductors in the riser cable 25680 are respective-
1y connected to the ten test conductors C2599 to
2509, inclusive.

Further, the detector 80 comprises ten am-
plifiers 8AMP to SAMP, resnectively connected
to the ten test conductors C2500 to C2509, in-
clusive, and ten test stop relays 8R to 9R, in-
clusive, respectively associated with the ten am=-
plifiers 8AMP to 3AMP, inclisive. Also, the de-
tector 88 comprises ten test mark relays 0T to
97, inclusive, ten test lock relays 0S to 98, in-
clusive, ten step relays 0K to 9K, inclusive, and
three cycele relays KC, KB and KA. Further, the
detector 86 comprises a finder switch F22{0 of
the rotary type, including a single wiper 2211
and an associated contact bank, and a maghet
FM2212 for driving the wipei noted. Also, the
detecter 80 comprises a tone generator 2201,
relay group including a start relay R2220, a.
pulse relay R2238, a release relay R22406, two
test relays R2250 and R2280, two test hold relays
R2289 and R2270, a hold relay R2230 and a switch
relay R2318, and a control network connectéd
and arranged in a manner more fully deseribed
hereinafter. :

Finally, the detector 80 comprises four groups
of marking leads 1979, 1979, 1978 and {9171 of
the WXYZ type. which are respectively utilized
for purposes of marking the first, second, third
and fourth digits of a detected directory num-
ber. More particularly, the WXYZ conductors
in the first and third groups of marking leads
1878 and 1878 are marked by the various step
relays 6K to 8K, inclusive; while the WXYZ con-
ductors in the second and fourth groups of mark-

5 ing leads (979 and 1877 are respectively marked

hy the varicus test lock relays 0S to 8S, inclusive,
and by the various test mark relays 6T to 9T, in-
clusive,

More particularly, it is pointed out that the
WXYZ conductors in each of the groups of mark-
ing leads 1578 to (877, inclusive, are marked in
accordance with a code arrangement. For ex-
ample, the varicus step relays 0K to 9K, in-
clusive, mark the WXYZ conduectors in the first
group of marking leads {970 in accordance with
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the particular thousand digit of the directory
number of the calling subseriber line terminating
at ‘exchange 1 zone 38 and detected by the de-
tector 88 and in accordance with the following
‘code:

Marked WXYZ
Conductors in
the First Group
of Marking
Leads 1970

Particular
Thousand
Digit

w—X
wW—Y
W—Z -
X—Y
X—Z
Y—Z

C ORISR U W=

N

Plefew.bly, ‘each of the toll ticket repeaters in-
cluded in exchange ! zone 38 is identical to the
toll ticket 1epeaLe1 80, diagrammatically illus-
trated in Fig. 7, which is identical to the cor-
responding element disclosed in Figs. 15 to 17,
inclusive, of the copending application of John
E. Ostline, Serial No. 354,301, filed August 26,
1940, now Patent No. 2,385,228, granted Septem-
ber 18, 1945, '

Preferably, each of the printer controllers in-
cluded in exchange i zone 38 is identical to the
printer controller §2, diagrammaftically illus-
trated in Fig. 7, which is identical to the cor-
responding element disclosed in Figs. 6 to 9, in-
clusive, of the copending application of John
E. Ostline, Serial No. 354,301, filed August 26,
1940, how Patent No. 2,385,228, granted Septem-
ber 18, 1845,

The printer controller allotter 91 included in

exchange | zone 38, diagrammatically illustrated
in Fig. 7, is identical to the corresponding ele-
ment disclosed in Fig. 6 of the copending ap-
plication of John E. Ostline, Serial No. 354,301,
filed Ausust 26, 1940, now Patent No. 2,385,228,
granted September 18, 1945.
. The date and time unit 94 included in ex-
change { zone 28, diagrammatically illustrated in
Fig. 17, is identical to the corresponding element
disclosed in Figs. 36 to 39, inclusive, of the co-
pending application of John E. Ostline, Serial
No. 278,728, filed June 12, 1939, now Patent No.
2,373,908, granted April 17, 1945,

Preferably, each of the toll ticket printers in-
cluded in exchange | zone 28 is identical to the
toll -ticket printer 95, diagrammatically illus-
trated in Fig. 7, which is identical to the cor-
responding element disclosed in Figs. 29 and 30
of the copending application of John E, Ostline,
Serial No. 278,729, filed June 12, 1939, now Patent
No. 2,272,475 granted Feb. 10, 1942.

The printer allotter 83 included in exchange
| zone 38, diagrammatically illustrattd in Fig. 7,
is identical to the corresponding element dis-
closed in Fig. 26 of the copending application of
John E. Ostline, Serial No. 354,301, filed August
-26, 1940, now Patent No. 2,385,228, granted Szp-
tember 18, 1945.

The toll ticket printer 95 in exchange | zone 38
is so connected and arranged that it is adapted
to be controlled from any one of the printer con-
trollers 82, ete., to print a toll ticket of the char-
acter of that shown in Fig. 29. Referring to Fig.
29, it is noted that the toll ticket printer 95 is
operative to print the following information upon
.the toll ticket illustrated:
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1. The month and the day of the termlnatlon
of the call.

2. The hour and the minute of the termination
of t‘ne call.

3. The zone and the exchange code of the di-
rectory number of the calling subscriber line.

4. The numerical line terminal of the direc-
tory number of the calling subscriber line.

5. The suffix digit 9 (not shown) following the
last digit of the numerical line terminal of the
directory number of the calling subscriber line,
in the event the calling subscriber line is ren-
dered extended service.

8. The zone and the exchange code of the di-
rectory number of the called subscriber line.

7. The numerical line terminal of the directory
number of the called subscriber line. :

8. The rate factor applicable to the call.

9. The duration of the call in minutes.

10. The cost of the call in appropriate monetary
value (in the present example, in dollars and
cents).

11. The special service digit 0, in the event
this digit is dialed over the called subseriber

5 line, indicating that the charge for the call is

to be reversed and assessed against the called
subseriber substation instead of the calling sub-
seriber substation.

Preferably, in exchange | zone 38, each first
selector, such as the first selector 4f, each sec-
ond selector, such as the second selector 42, each
special service selector, such as the special serv-
ice selector 49, each individual connector, such
as the individual connector 43, and each party
connector, such as the party connectors 45, 46,
47 and 48, as diagrammatically illustrated in
Fig. 7, are of the well-known Strowger type. At
this point, it is noted that the special service
selector 49 is of the well-known back-drop
Strowger type. PFinally, in exchange [ zone
38, the manual operator position 0, the toll op-
erator position 118, the information operator
position 113 and the miscellaneous operator po-
sition 112, as diagrammatically illustrated in
Fig, 7, comprise conventional position appara-
tus for answering calls and for extending calls,
when such is desirable, in a well-known manner.

A hetter understanding of the connection and
arranczement of the apoaratus incorporated in
the telephone system will be facilitated from a
concideration of the details of operation of the
various pieces of apparatus incident to the ex-
tension of various calls from exchange | zone
38, as will appear hereinafter.

The selection of an idle »rimars gale~tor nmd qn
idle primary register in exchange 1 zone 38

In exchange { zone 38. when a call is initiated
at a subscriber substation associated with one
of the subscriber lines terminating thereaf, an
idle primary selector is automatically associated
with the calling subscriber line. For example,
when a call is initiated at the private subscriber
substation TP by removing the receiver of the
telephone instrument thereat from its associated
switchhook, a bridge path is completed thereat
between the line conductors C492 and C203 of
the private subscriber line 481 and oneraticn of
the individually asscciated line switch 30 is in-
itiated. 'The line switch 28 operates to find an
idle primary selector in the associated group,
including the primary selector 40. More par-
ticularly, the switching mechanism of the line
switch 30 is operated in order to cause the test
wiper in the associated wiper set to test progres-
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sively the idle or busy cendition of the various
primary selectors in this group. Assuming that
the primary selector 48 is the first idle primary
selector in this group, the switching mechanism
in the line switch 39 operates to seize the trunk
£20 extending thereto, the primary selector 4%
being marked as idle by the absence of grounid
potential upon the control conductor Ci423 of
the trunk 428 extending thereto. Also, the line

switch 88 operates to mark the private sub- 1«

seriber line 481 as busy to the connectors having.
access thereto.

When the primary selector 48 is thus seized.

by the line switch 39 a circuit is completed for
energizing in series the upper winding of the
line relay RA58 and the upper winding of the
transfer relay R$§60. This circuit extends from
ground by way of the set of switch springs SE{5,
the upper winding of RS560, the contacts 68f
and 642 to the line conductor C&21; and frony
battery by way of the upper winding of R358
and the contacts 883 and 645 to the line conduc-
tor C422, the line conductors C&21 and C&22 of
the trunk 428 being connected together by way
of the line switch 38, the line conductors C482
and C4028 of the private subscriber line 40t, and
the bridge at the calling private subscriber sub--
station TP. When this series circuit is com-
pleted the line relay R689 and the transfer relay
RE63 operate. At this point it is noted that an
obvious path, including the set of switch springs
S61{5, is normally completed for short-circuiting
the upper winding of the split relay R870, there-
by positively to prevent the latter relay from
operating at this time. Upon operating, the
line relay R859 completes; at the contacts 658,
an obvious circuit, ineluding the contacts 697,
for energizing the winding of the hold relay
RE555, thereby to cause the latter relay to op-
erate. Upon operating, the hold relay R655 com~
pletes, at the contacts 6958, an obvious path in-
cluding the contacts 8§48 for applying ground
pofential to the control conductor €423 of the:

trunk 428, thereby to mark the trunk 420 as

busy to the other line switches having access
thereto and to complete an obvious holding
circuit for energizing the rotary magnet Mé&ltl:
of the switching mechanism in the line switch 30.

Upon: operating, the transfer relay R660 com-
pletes, at the contacts €83, a connection including
the contacts 638 and 588 between the test wiper
58¢ and the magnet FMEOT of the finder switch
F500. At this time, the wipers 561 to §086, inclu-
sive, of the finder switch F508 engage contacts
in the respective associated contact banks ter-
minating conduectors extending to one of the pri-
mary registers, which primary register is marked
either idle or busy, depending, respectively, upon
the absence or presence of ground potential upon
the test conductor thereof. Assuming that the
primary register mentioned is busy, ground poten-
tial appears upon the test conductor thereof which
is terminated by the contact engaged by the test
wiper 588 of the finder switch F508, thereby to
complete an obvious circuit for energizing the
magnet FM507. When thus energized the mag-
net FMEST operates to condition the wipers noted
of the finder switch F500 to be driven one step in
the clockwise direction, and to interrupt; at the
contacts 5088, the previously traced cireuit -for
energizing the magnet FM507. The magnet
FMEST then restores, thereby to drive the wipers
noted of the finder switch F500 one step in the
clockwise direction, and to reprepare, at the con-
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tacts 508, a cirenit substantially identical to that
previously: traced and including the test wiper
586. for testing the idle or busy condition of the
next primary - register:
Assuming that the primary register 58 is the
first primary register in the associated group, the

. magnet FMSET is operated intermittently, there-
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by te drive the wipers noted of the finder switch
509 step by step in the clockwise direction until
they engage the centacts in the associated con-
tact banks terminaling the conductors C5HIl to
CE18, inclusive, extending to the primary register
§8; wheresupon further operation of the magnset
FMSDT of the finder switch FE83 is arrested.

5 More particularly, when the wipers noted of the

finder switch- FE88 engage the contacts in the
associated contact banks terminating the con-
ductors. Citt to C5L8, inclusive, extending to the
primary register 50, no ground potential appears
upon the test cenductor CFi§, whareupon the
previcusly traced circuit for energizing the mag-
net FMEQT of the finder switeh FEO is inter-
rupted. At this time, a series circuit is com-
pleted for energizing the winding of the cu‘-in
relay RE36 in the primary selzctor £6 and ‘he.
magnet FME3T of the finder switch F889, this cir~
cuit extending from ground by way of the con-
tacts. 658 and G&f, the contacts 618 of the set of
switch springs S5t7, the contacts 648, the wind-
ing of R639, the contacts 588 and the magnet
FMG07 to battery. When this series eircuit is
completed the cut-in relay R638 operates; how-
ever, the magnet FM567 does not operate due to
the high series resistance of the winding of the
cut-in relay R63%. At this point, it is noted that,
as long as the test wiper 58§ of the finder switch
F560 engages contacts in the associated contact
bank terminating test conductors having ground
potential thereon, a path is completed for-short-
circuiting the winding of the cut-in relay RE39,
thereby positively to prevent operation of the Iat-
ter relay until the finder switch ¥F588 finds an idle
primary register: The path mentioned for short-
circuiting the winding of the cut-in relay R839-
extends, when completed, from ground by way of
the eontacts 688 and 651, the contacts 568 of the
set of switch springs 817, the contacts- 649 the
winding' of RE30, and the contacts 663 and 635 to
the: grounded test wiper 508 of the finder switch
F500. Accordingly, at this time, the finder switeh-
F500 has operated to seize the idle primary regis-
ter 50.

Upon: operating, the cut-in relay R830 com-
pletes, at the contacts 63+ ang 632, a- series loep
circuit for energizing the upper winding of the line
relay R328 and the upper and lewer windings of
the party line relay R81{0 in the primary register:
50. This leop- cireuit extends from ground by
way of the lower winding of R%18, C5{i, the
wiper 881 of the finder switch F508 and the con-
tacts 831 to the line conductor €421 of the trunk
420; and from battery by way of the upper wind-
ing of R920, the upper winding of R840, C513, the

5 wiper 5083 of the finder switch F589 and the con-

tacts 632 to the line conductor C422 of the trunk
420, the line conductors of the trunk 428 being
connected together by way of the bridge at the
calling private subscriber substation TP, as pre-
viously noted. When this series circuit is com-
pleted the line relay R920 operates; however, the
party line relay R810. does not operates as the
latter relay is of the differential type. Upon
operating, the line relay R220 completes, at the

75 contacts 921, a cireuit for energizing the winding
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of the send relay R640 in the primary selector
49, this circuit extending from ground by way of
the . contacts 921, the wiper 821 of the sequence
switch S838 and the engaged home contact in
the associated contaet bank, the contacts i85i,
C514, the wiper 584 of the finder switch F&00, the
contacts 643 and the winding of R64¢ to battery.
When thus energized the send relay RG648 oper-
ates.

Also, upon operating, the line relay R920 in
the primary register 50 completes, at the con-
tacts 923, an obvious circuit for energizing the
winding of the hold relay R{€43, thereby to cause
the latter relay to operate. Upon operating, the

hold relay R1646 completes, at the contacts 1041, @

an obvious circuit, including the contacts f1il
and the dial tone conductor Ct1285, for energizing
the lower winding of the line relay R928, whereby
dial tone voltage is induced into the upper wind-
ing of the line relay R920 in order to cause dial
tone current to be returned over the previously
traced loop circuit, including the finder switch
F590, the primary selector 40, the trunk line 420,
the line switch 80 and the private subscriber
line 401 to the calling private subscriber substa-
tion TP, thereby to indicate to the subscriber
thereat that he may proceed with the extension
of the call by dialing the first digit of the called
directory number.

Also, the hold relay Ri040 completes, at the
contacts 1045, an obvious path including the con-
tacts 1061 for applying ground potential to the
test conductor C516, thereby to mark the pri-
mary register 50 as busy to the other finder
switches in the group, including the finder switch
F500. Also, the application of ground potential
to the test conductor C516 completes a holding
cireuit, including the test wiper 505 of the finder
switch T580 and the contacts 634 and 508, for
energizing in series the winding of the cut-in
relay R63% and the rotary magnet FMSIT.

‘When the send relay R640 in the primary se-
lector 48 operates it completes, at the contacts
646, an obvious holding circuit including the con-
tacts 633 for energizing the winding thereof.
Also, the send relay R640 completes, at the con-
tacts 641, an alternative circuit for energizing
the upper winding of the transfer relay R660,
this circuit extending from ground by way of
the set of switch springs S615, the upper winding
of R660, the contacts 691 and 641, the wiper 502
of the finder switch F503, C512, the contacts 1687
and 1962 and the resistors 1118 and i119 to bat-
tery. Also, the send relay R§40 completes, at the
contacts 644, an alternative circuit for energizing
the upper winding of the line relay R350, this
circuit extending from ground by way of the con-
tacts 921, the wiper 831 of the sequence switch
5830 and the engaged home contact in the asso-
ciated contact bank, the contacts 1051, C514, the
wipzr 504 of the finder switch F'500, the contacts
644 and 693 and the upper winding of R680 to
battery. Further, the send relay R840 interrupts,
at the contacts 642 and 645, the previously traced
original loop circuit for energizing in series the
uppar winding of the transfer relay RE666 and
the upper winding of the line relay RE52; how-
ever, the latter relays remain in their operated
pozitions at this time due to the completed alter-
native cirveuits above traced for energizing the
upper windings thereof. Further, the send relay
R§49 interrup's, at the contacts 643, the original
operating cireuit for energizing the winding
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thereof, and interrupts, at the contacts 648, the
previously traced original path for applying
ground potential to the control conductor C423
of the trunk 426. Also, the send relay R640 com-
pletes, at the contacts 841, a circuit for energiz-
ing in series the winding of the extended service
relay R946 in the primary register 58 and the
rotary magnet MA1i| of the switching mechanism
in the line switech 38, this circuit extending from
ground by way of the winding of R940, C515, the
wiper 505 of the finder switch ¥589, the contacts
641, the conirol conductor C423 of the trunk 420,
and the rotary magnet M4tl to battery. When
this series circuit is completed the rotary magnet
M4l of the switching mechanism in the line
switch 30 is retained in its operated position,
thereby to retain the line switch 3% operated;
however, the extended service relay R940 in the
primary register 50 does not operate unless low
resistance battery potential is applied in the seiz-
ing line switch to the control conductor C423 of
the trunk 428. In the present example, high re-
sistance battery potential is applied by way of
the rotary magnet M&1! of the switching mecha-
nism in the line switch 38 to the control conduc-
tor C423 of the trunk 429; accordingly, the ex-
tended service relay R940 in the primary register
50 does not operate. PFurther it is noted that
the application of ground potential by way of the
winding of the extended service relay R348 and
the above-traced path to the control conductor
C323 of the trunk 420 retains the trunk 420
marked as busy to the other line switches 31, etc.,

; having access thereto. Finally, the send relay

R648 interrupts, at the contacts 648, the pre-
viously traced original operating circuit for ener-
gizing the winding of the cut-in relay R630.

Accordingly, at this time, the line switch 30
individually associated with the private subscrib-
er line 40! has seized the primary sclector 40;
and the finder switch F509 individually asso-
ciated with the primary selector 406 has seized
the primary register 56; and the primary register
50 is in readiness to receive the first digit of the
called directory number dialed at the calling pri-
vate subscriber substation TP.

Calls to the manual operator position 0 in
exchange 1 zone 38

Assuming that the call extending from the call-
ing private subscriber substation TP to the pri-
mary selector 40 and the primary register 508 is

2 t0 be extended to the manual operator position

0 in exchange | zone 38, the subscriber at the
calling private subscriber substation TP proceeds
to dial the directory number of the manual oper-
ator position 8. The directory number of the
manual opsrator positicn 0 comprises the single
digit 0.

Accordingly, the subscriber at the calling pri-
vate subscriber substation TP proceeds to dial
the single digit 0, thereby to cause a correspond-
ing number of impulses to be transmitted over
the private subscriber line 401, in a well-known
manner. The line relay RS20 in the primary
register 50 follows the impulses of the digit 0
transmitted over the calling private subscriber
line 481 in view of the fact that the circuit for
energizing the upper winding thereof includes
the previcusly traced loop circuit extending to
the calling private subscriber substation TP;
however, the party line relay R9(0 does not fol-
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low the impulses of the digit @ transmitied over
the loop circuit mentioned as the latter relay is
of the differential type, as previously noted. Ac~
cordingly, the line relay R82§ operates and re-
stores intermittently in accordance with the
digit 0. Each time the line relay R$20 restores
it interrupts, at the contacts 92i, the previously
traced eircuit, including the conductor C5i£, for
energizing the upper: winding of the line relay
REE8, thereby to cause the latter relay to restore;
and each time the line relay R928 operates it re-
completes, at the contacts 92{, the previously
traced. circuit, including the conductor C5i4, for
energizing the upper winding of the line relay
RE58, thereby to cause the latter relay to reop-
erate. Accordingly, the line relay R§50 in the
primary selector 49 follows the line relay R928 in.
the primary register 58. Also, each time the
line relay R92§ restores and then reoperates it
interrupts and then recompletes, at the contacts
823, the previously mentioned circuit for ener-
gizing the winding of the hold relay R1860; how-
ever, the latter relay does not restore during im-
pulsing as it is of the slow-to-release type. Fi-
nally, each time the line relay R228 restores and
then reoperates it completes and then interrupts,
at the contacts 824, a circuit for energizing in
series the winding of the transfer relay R888 and
the magnet AM883 of the first code switch AB888.
The series eircuit mentioned extends, when com-
bleted; from ground by way of the contacts 924
and 1646, the winding of R868, the contacts (854,
the wiper 832 of the sequence switeh S839 and the
engaged home contact in the associated contact.
bank and the rotary magnet AMS83 to. battery.
Each time the above-traced series circuit is com-
bleted the magnet AMB393 is energized and oper~
ates in order to condition the wipers noted of the
first code switch A888 to be driven one step in

the counterclockwise direction; and each time

this circuit is interrupted the magnet ANMSE83 is
deenergized in order to drive the wipers noted
of the first code switeh A808 one step in the
counterclockwise direction. When the wipers
noted of the first code switech A858 are driven one
step in the counterclockwise direction away from
their home positions the set of switeh springs

AS885 is actuated, thereby to prepare a release :

circuit. traced hereinafter for energizing the
magnet AM893 of the first code switch AS8S.
Also, when the above-traced circuit is completed
the transfer relay R860 operates and remains

operated during impulsing, the transfep relay ?

REE® being of the slow-to-release type.

Upon operating, the transfer relay R85¢ com-
pletes, at the contacts 861, an obvious circuit for
energizing the magnet SMB834 of the sequernce
switch S833, thereby to cause the magnet SM834
to operate in order to condition the wipers noted
of the sequence switch S83% to be driven cne step
in the counterclockwise direction. Also, the
transfer relay R858 completes, at the contacts
8%2, an obvious circuit for energizing the wind-
ing of the transfer slave relay Ri878, thereby to
cause the latter relay to operate. Upon operat-
ing, the transfer slave relay R1879 interrupts, at
the contacts {018, a point in a circuit traced
hereinafter for energizing the winding of the
translate relay R1858, and interrupts, at the con-
tacts {875, a point in a circuit traced hereinafter
for energizing the winding of the release relay
R10888, thereby positively to prevent operation of
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either the translate relay R85 or the release
relay RI1060 during impulsing. Further, the
transfer slave relay R{276 completes, at the con-
tacts 1974, an obvious ecircuit; including the con-
tacts 1115, for energizing the lower winding of
the digit cutoff relay Ri118, thereby to cause the
latter relay to operate partially in order to com-
plete, at the contacts #118§, a path for short-cir-
cuiting the upper winding thereof. The path
mentioned extends from ground by way of the
contacts {074 and U145, the uprer winding of
R0 and the contacts 1116 and 1847 to ground..
This arrangement positively prevents full opera-
tion of the digit cutoff relay Rili¢ during im-
pulsing.

At the conclusion of the single digit 0, the
wipers noted of the first cede switch A809 engage.
the tenth contacts in the associated contact
banks and shortly thereafter the transfer relay
R850 restores, the latter relay being of the slow-
to-release type, as previously noted. Upon re-
storing, the transfer relay R868 interrupts, at
the contacts 880, the previously mentioned cir-
cuit for energizing the magnet SM834 of the
sequence switch S838, thereby to cause the mag-
net mentioned te restore in order to drive the
wipers noted of the sequence switch S83§ one
step in the counterclockwise direction. When
the wipers noted of the sequence switch S839 are
driven one step in the counterclockwise direc-
tion away from their home positions, the set of
switeh springs SS836 is actuated, thereby to-pre-
pare a release circuit traced hereimafter for-en-
ergizing  the magnet SM832 of the sequence
switch S838. Also, upon restoring, the transfer
relay R860 interrupts, at the contacts. 882, the
previously mentioned circuit for energizing the
winding of the f{ransfer slave relay RifS78,
thereby to cause the latter relay to restore.
Upon restoring, the transfer slave relay RI878
interrupts, at the contacts 1974, the previously
traced path for short-circuiting: the upper wind-
ing of the digit cuteff relay Ri418, whereupon an
obvious cireuit, including the contacts #0687 and
1848, is completed for energizing in series the
upper and lower windings of the Iatter relay.
When the upper and lower windings of the digit.
cutoff relay RII40- are thus energized in series
this relay operates fully in order to imterrups, at.
the contacts [1#5, a further point in the pre~
viously traced path for short-cireuiting the
upper winding thereof, and to: interrupt, at the
contaets H 11, the previously traced circuit, in-
cluding the dial tone econductor Ci{25, for ener-
gizing the lower winding of the-line relay: R828.
Accordingly, at this time, dial tone voltage is
removed from: the previously traced loop cireuit
extending between the calling private subscriber
substation TP and the primary register 56. Fur-
ther. the digit cutoff relay Ri{i8 interrupts, at
the contacts {{I7, a common point in cireuits
traced hersinafter for energizing the lower wind-
ings of the party relays Rii{28-and R4 129 and the
winding of the party relay Ri148, thereby posi-
tively to prevent operation of any of the party
relays RI#29, RI{38 and RI4D: incident to the
dialing of subsequent digits following the first
digit, for & purpose more fully explained herein-
after. Further, the digit cutoff relay Rif 15 pre-
pares, at the contacts {142 and {14, cireuits for
respectively energizing the mark magnet MM {72
and the receive magnet RM 4T in the meaechani--
cal impulse repeater {178, for a purpese more
fully explained subsequently.
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Finally, upon restoring, the transfer slave re-
lay RI@T0 prepares, at the contacts 1976 and
1075, respectively, the previously mentioned cir-
cuits for energizing the translate relay RI!8858
and the release relay R1968. In the present ex-
ample, the ecircuit for energizing the winding of
the translate relay RI1950 is not completed in
view of the fact that the single digit 0 registered

. in the first code switch A808 does not indicate
that the first digit 0 received from the caliing
private subscriber substation TP is to be trans-
lated; while the circuit for energizing the wind-
ing of the release relay RI089 is completed in
view of the fact that the single digit 0 registered
in the first code switch A888 indicates that no
register translator is to be utilized and that the
call may be extended to its destination directly
under the control of the calling device at the
calling private subscriber substation TP. More
particularly, the circuit for energizing the wind-
ing of the release relay RI1058 extends from
ground by way of the contacts €2i, the wiper 801
of the first code switch A830 and the engaged
tenth contact in the associated contact bank,
the release conductor €863, the contacts 1375
and the winding of RI1960 to battery. When
thus energized the release relay Ri060 operates
in order to complete, at the contacts 1064, an
obvious holding circuit, including the contacts
{047, for energizing the winding thereof; to in-
terrupt, at the contacts (861, the previously
traced holding circuit for energizing the wind-
ing of the cut-in relay R630 in the primary se-
lector 49 in series with the magnet FMS5HT of the
finder switch F508; and to interrupt, at the con-
tacts 1852, the previously fraced circuit for
energizing the upper winding of the transier re-
lay R669 in the primary selector 48,

Accordingly, the cut-in relay RE3¢ in the pri-
mary selector 40 restores immediately when the
release relay RI868 in the primary register 53
operates; while the transier relay R568 in the
primary selector 40 restores shortly following the

operation of the release relay RI1863 in the pri-

mary register 58, the transfer relay RE50 being
of the slow-to-release type, as previously noted.

Considering now the operation of the primary
selector 40 during the dialing of the digit 0 and
prior to the restoration of the cut-in relay R630
and the transfer relay R660, it is again pointed
out that the line relay R920 in the primary
register 50 repeats the impulses of the single
digit 0 to the line relay R659 in the primary
selector 40. Each time the line relay R&50 re-
stores it interrupts, at the contacts 651, the pre-
viously traced cireuit for energizing the winding
of the hold relay R655; and completes, at the
contacts 652, an obvious circuit, including the
contacts 697 and 656, for energizing in multiple
the lower winding of the transfer relay R660 and
the vertical magnet M6if. Each time the line
relay R650 operates it recompletes, at the con-
tacts 651, the previously traced circuit for ener-
gizing the winding of the hold relay R655; and
interrupts, at the contacts 652, the above-traced
circuit for energizing in multiple the lower wind-
ing of the transfer relay R660 and the vertical
magnet M611. Accordingly, the hold relay R€55
and the transfer relay R660 remain operated dur-
ing impulsing, each of these relays being of the
slow-to-release type. Each time the vertical
magnet M6l is energized it overates to drive
the wiper set of the switch mechanism 600 one
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step in the vertical direction. When the wiper
set of the switch mechanism 600 is driven one
step in the vertical direction the sets of switch
springs 5615, S616 and S611 are actuated. More
particularly, the set of switch springs S6I5 is
actuated into disengagement, thereby to prepare
a series circuit substantially identical to that
previously traced and including the conductor
C512 and the resistors 1118 and 119 in the
primary register 50 for energizing in series the
upper windings of the transfer relay R660 and
the spit relay R670. However, in the present
example, the split relay R670 does not operate
due to the inclusion of the resistor {118 in the
primary register 50 in the above-traced circuit
for energizing in series the upper windings of
the transfer relay R668 and the split relay R610,
in view of the fact that the split relay R670 is
of the marginal type. The set of switch springs
S618 is actuated into engagement, thereby to
prepare a circuit traced hereinafter for energiz-
ing the release magnet M614. The set of switch
springs S817 is actuated in order to complete, at
the contacts 619 thereof, an obvious circuit, in-
cluding the contacts 661 and 658, for energizing
the winding of the step relay R688. When thus
energized the step relay R680 operates in order
to prepare, at the contacts 682, a circuit traced
hereinafter for energizing the rotary magnet
M6i2, and to complete, at the contacts 681, a
ho:ding circuit for energizing the winding there-
of. The holding circuit for energizing the wind-
ing of the step relay R680 extends from ground
by way of the contacts 697, 681 and 613, the con-
tacts 619 of the set of switch springs S61T and
the winding of R680 to battery. Also, the step
relay R880 completes, at the contacts 681, a path
including the contacts 697, the set of switch
springs S627 and the contacts 658 for short-
circuiting the winding of the switch-through re-
lay R690, thereby positively to prevent operation
of the latter relay at this time.

At the conclusion of the digit 0 repeated to the
line relay R650 in the primary selector 40 by the
line relay R920 in the primary register 58, the
wiper set of the switching mechanism 600 in the
primary selector 48 occupies its tenth vertical
step. At this time, the cut-in relay R638 re-
stores and shortly thereafter the transfer relay
R650 restores, incident to the operation of the
release relay RI3860 in the primary register 50,
as previously explained.

Upon restoring, the cut-in relay RG39 inter-
rupts, at the contacts 521 and 632, the previously
traced alternative loop circuit for energizing in
series the upper and lower windings of the party
line relay R518 and the upper winding of the line
relay R922 in the primary register 59, thereby to
cause the line relay R923 to restore. Also, the
cut-in relay R$30 interrupts, at the contacts 633,
the previously traczsd holding circuit for energiz-
ing the winding of the send relay R640, thereby
to cause the latter relay to restore. Upon re-
storing, the send relay R640 recompletes, at the
contacts 642 and 645, the previously traced orig-
inal loop circuit for energizing in series the upper
windings of the line relay R380 and the transfer
relay R630. Also, at this time, the upper winding
of the split relay R81D is inc’uded in the loop cir-
cuit due to the actuated position of the set of
switch springs S§45. However, the resistance of
the loop circuit, includ'ng the upper winding of
the line relay R658, the upper winding of the
transfer relay R860 and the upper winding of the
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split relay RST0; in addition to the substation
equipment at the calling private subscriber sub-
station TP, is considerably high and of such &
value that the split relay RET8 will not operate
and the transfer relay R580 is not retained in its
operated position; although the line relay R659 is
vetained in its operated position. When the
transfer relay R668 restores it completes, at the
contacts 662, the previously mentioned circuit
for energizing the rotary magnet M§42, this cir-
cuit extending from ground by way of the contacts
658, 662 and 682 and the rotary magnet M6{2 to
battery. When thus energized the rotary magnet
M6 12 orerates to drive the wiper set of the switch
mechanism €03 one step in the rotary direction
and to interrupt, at the contacts 613, the pre-
viously tracéd holding eireuit for energizing the
winding of the step relay R880, thereby to cause
the latter relay to restore. Upeon restoring, the

step relay R589 interrubts, at the contacts 682, the °

‘previorsly tracad circuit for energizing the rot-ry
magnet M812, theréby to cause the latter magnet
to restore. At this point, it is noted that the set

of switeh sprines 8628 is actuated when the wiper .

set of the switeh mechanism 685 is driven ten
stéps in the vertical difection away from its nor-
mal vértical position. Accordingly, when the
rotary magnst M8 12 restores at this time it com-
pletes, at the contacts 13, an alternative circuit
for energizing the winding of the step relay R383,
this cireuit extending from ground by way of the
contacts 8§71, the contacts $24 of the set of switeh
springs §627, the contacts 62} of the set of switeh
springs $620, the contacts 858 and 613, the con-
tacts 819 of the set of switch springs 8617, and
the winding of R589 to battery. A'so, an alter-
native path, including the contaets 671, the con-
tacts 624 of the set of switch springs S623, the
contacts 621 of the set of switch springs S820,
the contacts 695, the set of switch springs S627
and the contacts 658, is completed for short-cir-
cuiting the winding of the switch-through relay
R590, thereby pesitively to prevent cperation of
the latter relay at this time. When thus ener-
gized the step relay R687 reoperates, thereby to
recomplete, at the contacts 6§82, the previously
traced circuit for energizing the rotary magnét
M6{2 in order to cause the latter magnet to re-
operate. The rotary magnet M&{2 and the step
relay R688 interaci, in the manner deséribed
above, thereby to eause the wiper set of the switch
mechanism 688 to be driven step by step in the
rotary direction until the wipers of the wiper set
engage the eighth confact set in the associated
tenth level of the contact bank 789. At this time,
a cam carried by the wiper shaft of the switch
mechanism 588 actuates the set of switch springs
S623, thereby to interrupt, at the contacts 624
thereof, a further point in the previously traced
circuit for energizing the winding of the step
relay R688; and to prepare, at the contacts 625
thereof, an alternative circuit for energizing the
winding of the step relay R§80.

More particularly, at this time, the test wiper
§83 -of the -wiper set is connected by way of the
‘contacts 73, the contacts €25 of the set of switch
springs 8623, the contacts 52 of the set of switch
springs 852§, the contacts §85% and 613, the con-,
tacts 549 of the set-of switch springs-Sb647 and-the
winding of R8O to batiery. 'Thus, the wipers of
the wiper set of the stwitch mechanism 68§ engage
the eightli contact set in the tenth level of the
asspeiated contaet vank 789 terminating the first
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8; and further operation of the primary selector
49 is continued in the event the first trunk men-
tioned extending to the manual operator posi-
tion 8 is busy at this time. More particularly,
ground or battery potential respectively appear
upon the control conductor of the last-mantioned
trunk in the event this trunk is busy or idle. As-
suming that the trunk mentioned is busy at this
time, ground potential appears upon the control
conductor thereof and is applied to the test wiper
683 of the wiper set of the switch mechanism 60§
in order to complete the previously traced alter-
native circuit for energizing the winding of the
step relay RE89, thereby to cause the latier relay
to reoperate. When the step relay R589 is thus
treoperated the rotary magnet M642 is reoperated
in orderto drive the'wiper set of the switch mech-
anism 680 an additional step in the rotary direc-
tidn, whereupon the wipers of the wiper set en-
gage the next trunk extending to the manual
operator position 0.

Assuming that the last-mentioned trunk ex=-
tending to the manual operator position 0 is-idle
at this time, battery potential appzars upon the
control conductor thereof and is applied to the
test wiper 608 of the wiper set of the switch
mechanism §89, thereby to complete a path sub-
stantially identical to that previously traced for
short-circuiting the windihg of the step relay
RE89 in order positively to prevent reoperation
of the latter relay at this time. Also, the applica-
tion of battery potential to the test wiper 603
completes g cireuit for energizing the winding of
the switch-through relay R§99, this circuit ex-
tending from ground by way of the contacts 658,
the st -of switch springs 8621, the winding of

R6908, the contacts 696, the contacts 621 of the

set of switch spiings 5620, the contacts 625 of
the set of switch springs S623, the contacts 673
and the test wiper 603 having battery potential
thereon. When thus energized the switch-
through réelay RE90 operates to complete, at the
contacts 695, a path substantially identical to
that traced above for .applying direct ground
potential, at the contacts 658, to the test wiper
603, thereby to cause the trunk circuit, not shown,
associated with the seized tiunk extending to the
manual operator positionn 8 to opérate; where-
upon ground potential is feturned over the con-
trol condtictor of the seized trithk to the test
wiper 603. The return of ground potential from
thie trunk cireuit associated with the seized trunk
t0 the test wiper 8§83 completes a holding cii-
cuit, including the contacts 873, the contacts 625
of -the sét of switch springs $623, the contacts
§21 of the set of switch Springs 8628, the contacts
€95, the set of switch springs 88217, the contacts
6§13 and the contacts 6f{8 of the set of switch
springs ‘S817, for energizing the winding of the
switch-through relay R898 in series with the
winding of the step relay R689. When this hold-
ing circuit is completed the switch-through relay
R698 is retained in its operated position; how-
ever, the step relay R888 does not operate due
to the high series resistance of the winding of
the switch~through rélay R698. Also, the return
of ground potential from the trunk circuit as-
sociated with the seized trunk to the test wiper
803 completes a path, including the contacts 613,
the contacts 625 of the set of switch springs S523,
the contacts 621 of the set of switch springs
£829, the contacts 685, and the contacts 648, for
applying ground potential to the conftrol con-
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ductor C#23 of the trunk 429, thereby to retain
the line switch 38 in its operated position sub-
sequent to the restoration of the hold relay R855
in the primary selector 490. Also, the application
of ground potential to the control conductor C423
of the trunk 420 retains the last-mentioned
trunk marked as busy to the other line switches
21, ete., having access thereto.

Also, upon operating, the switch-through relay
R590 interrupts, at the contacts 691 and 693, the
previonsly traced loop circuit for energizing in
series the upper winding of the line relay R6%9,
the upper winding of the transfer relay R56¢ and
the upper winding of the split relay R878, there-
by to cause the line relay R650 to restore. Fur-
ther, the switch-through relay R699 interrupts,
at the contacts 697, the previously traced circuit
for energizing the winding of the hold relay R§55,
thereby to cause the latter relay to restore short-
1y therenfier. Upon restoring, the hold relay
RE55 interrupts, at the contacts 658, the previ-
ously traced original path for applying ground
potential to the control conductor C423 of the
trunk 429: however, at this time, the previously
traced alternative path for applying ground po-
tential to the control conductor C423 of the trunk
429 is completed. Further, the switch-through
relay R6890 completes, at the contacts 682 and
694, o connection between the calling private sub-
seriber substation TP and the manual operator
position 8, this connection extending from the
line conductor C22[ of the trunk 429 by way of
the contacts 642 and 692, and the line wiper 601
of the wiper set to one of the line conductors of
the seized trunk; and from the line eonductor
C422 of the trunk 420 by way of the contacts 645
and 694 and the line wiper 602 of the wiper set
to the other line conductor of the seized trunk,
the line conductors C421 and C422 of the trunk
420 being connected by way of the line switch
30 and the private subscriber line 481 to the
private subscriber substation TP, and the line
conductors of the seized trunk being connected
to the position equipment at the manual operator
position & after the operator at the last-men-
tioned position answers the call. Accordingly,
the subscriber at the calling private subseriber
substation TP and the operator at the manual
operator position 8 may converse at this time.

Returning now to the subsequent operation of
the primary register 50, it is pointed out that,
when the line relay R920 therein restores inci-

_dent to the restoration of the cut-in relay R630
in the primary se'ector 40, the primary register
50 is released. More particularly, upon restor-
ing, the line relay R228 interrupts, at the con-
tacts 923, the previously mentioned circuit for
energizing the winding of the hold relay R1040,
thereby to cause the latter relay to restore
shortly thereafter, the hold relay R1048 heing of
the slow-to-release type. Upon restoring, the
hold relay R{049 effects the complete release of
the primary register 59, in a manner more fully
explained hereinafter, whereupon ground poten-
tial is removed from the test conductor C5i6,
thereby to mark the primary register 58 as idle
to the finder switches F589, etc., having access
thereto. ’

The release of the established connection be-
tween the calling private subscriber substation
TP and the manual operator position 9, dezcribed
above, is primarily under the control of the sub-
seriber at the calling private subseriber substa-
tion TP and is effected when the subscriber
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thereat replaces the receiver of the telephone
instrument at the private subscriber substation
TP upon its associated switchhook, thereby to
interrupt the previously traced loop circuit ex-
tending therefrom to the trunk circuit associated
with the trunk seized by the switch mechanism
600. When the loop circuit mentioned is inter-
rupted the trunk circuit associated with the
trunk seized by the switch mechanism 600 is re-
leased, thereby to mark the trunk mentioned as
idle, assuming that the operator at the manual
operator position 8 has disconnected from this
trunk at this time; and to remove the applica-
tion of ground potential from the test wiper 603
of the wiper set of the switch mechanism 600.
When ground potential is removed from the test
wiper 603 the previously traced holding circuit
for energizing the winding of the switch-through
relay R699 in series with the winding of the
step relay R680 is interrupted, thereby to cause
the switch-through relay R698 to restore. Upon
restoring, the switch-through relay R690 inter-
rupts, at the contacts 695, a further point in the
previously traced path for applying ground po-
tential to the control conductor C423 of the trunk
420, and completes, at the contacts 697, a cir-
cuit for energizing the release magnet M614. The
last-mentioned circuit extends from ground by
way of the contacts 697, 652 and €57, the re-
lease magnet M614 and the set of switch springs
S616 to battery. When thus energized the re-
lease magnet M614 operates to release the wiper
set of the switch mechanism 600 and to cause it
to be returned to its normal rotary and vertical
positions, whereupon the sets of switch springs
£5623, S628, S615, S616 and S617 are actuated.
More particularly, the set of switch springs S6(6
is actuated into disengagement, thereby to in-
terrupt the previously traced circuit for ener-
gizing the release magnet M614 in order to cause
the latter magnet to restore. At this time, the
primary selector 40 is completely released and
available for further use.

When ground potential is removed from the
control conductor C423 of the trunk 420 the pre-
viously traced holding circuit for energizing the
rotary magnet Mal{ of the line switch 30 is in-
terrupted, thereby to cause the latter magnet
to deenergize and effect the release of the line
switch 30. When the line switch 30 is thus re-
leased the private subscriber line 4081 is marked
as idle to the connectors having access thereto.
At this time, the established connection between
the calling private subzcriber substation TP and
the called manual operator position 0 is com-
pletely released.

In the foregoing explanation of the mode of
operation of the primary selector 48, it was as-
sumed that there was an idle trunk in the group
extending to the manual operator position 0;
however, it may occur that there is no idle trunk
in the group mentioned at this time. In this
event, the step relay R680 and the rotary magnet
M612 interact, in the manner previously ex-
plained, whereby the wiper set of the switch
mechanism 6068 is driven in the rotary direction
eleven steps away from its normal rotary posi-
tion in order to actuate the sets of switch springs
5626 and S627. More particularly, the set of
switelh springs S627 is actuated into disengage-
ment, thereby positively to prevent operation of
the switch-throush relay R699; while the set of
switeh springs S626 is actuated into engagement,
thereby to complete an obvious circuit, including
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the busy tone conductor €604, for energizing the
lower winding of theTine relay R850. When the
lower winding of the line relay R$50 is thus en-
ergized busy tone voliage “is induced into the
upper winding thereof; whereby busy tone cur-
‘rent is returned over the previously traced loop
circuit extending between the primary selector
49 and the calling private subscriber substation
TP in order to indicate to the stbscriber thereat
the -all-busy -condifion mentioned. 'The sub-
scriber at the calling private subscriber substa-
tion TP then effects the release of the line switch
30 and the primary selector 40.

More particularly, the subscriber at the calling
private subscriber substation TP effects the
release -of the primary selector 48 by replacing
the receiver of the telephone instruntent thereat
upon its associated switchhook, thereby to inter-
rupt the previously traced leop circuit extending

therefrom to the primary selector 4. When the

loop circuit mentioned is interrupted the pre-
viouvsly traced circuit for energizing in series the
upper windings of the line relay R588, the trans-
fer relay R860 and the split relay RS70 is inter-

rupted; thereby to cause the line relay R558

to restore, the transfer relay R663 snd the split
relay R570 occupying their restored positions at
this time. Upon restoring, the line relay R385
interrupts, at the contacts 65!, the previously

traced circuit for energiving the winding of the &

hold relay R855, thereby to cause the latter relay
to restore shortly thereafter, the hold relay R655
being of the slow-to-release type. Upon restor-
ing, the hold relay RB55 completes, at the con-
tacts 667, the previously traced circuit for ener-
gizing the release magnet MG14, thereby to cause
the latter magnet to operate. Upon operating,
the release magnet MGI4 effects the release of
the wiper set of the switch mechanism 608,

whereby the wiper set is returned to its normal -

rotary and vertical positions. When the wiper
set of the switch mechanism 639 is thus released
the :sets of switch springs S623, $928, S8526,
S5827, 8515, 8616 and S617 .are actuated. More
particularly, the set of switch springs S616 is
actuated into disengagement, thereby to inter-
rupt the previously traced circuit for -energizing
the release magnet M614 in order to cause the
latter magnat ‘to restore; while the set of switch
springs 526 is actuated into disengagement,
thereby to interrupt the previously traced -cir-
cuit, including the busy tone conductor 324,
for energizing the lower winding of the line relay
R650. Also, the hold relay R855 interrupts, at
the contacts 658, the previously traced path for
applying ground potential to the confrol con-
ductor C423 of the trunk 429. At this time, the
primary selector 49 is completely released and
available for further use.

When ground potential is removed from the
control conductor C&23 of the trunk 428 the
previously traced holding circuit for energizing
the rotary magnet M#&11 in the line switch 38 is
interrupted, thereby to cause the latter magnet
to deenergize and effect the release of the line
switch 38. When the line switch 33 is thus
released the private subscriber line 404 is marked
as idle to the connectors having access thereto.

Tn view of the foregoing explanation of the
mode of operation of the primary selector 49
and the primary register 58 to effect the exten-
sion of .g call from the calling private subscriber
substation TP to the -called manual operator
position 8; it will ‘be understood that this equip-
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ment is operative, in a substantially identical
manner, to effect the extension of '‘a call .from
the calling private subscriber substation TX or
from any one of the calling party subscriber sub-
stations TS, TS2, TS3 and TSE to the called
manual operator position 0.

Special service calls in exchange 1 zone .38

Assuming that the call extending from the
calling private subscriber substation TP to the
‘primary selector 48 and the primary register 50
is to be extended to g special service -operator
position, such, for example, as the information
operator position 113, in 'exchange 1 zZone 38,
the subscriber at the calling private subscriber -
substation TP proceeds to dial the directory
number of the information operator position 143.
The directory number of each special service
operator position comprises three digits, the first
two digits of which are 1 and 1, the directory
number of the information operator position {13
being 113.

Accordingly, the subscriber at the calling pri-
vate subsecriber substation TP proceeds to .dial
the first digit 1, thereby to cause a correspond-
ing number of impulses to be transmitted over
the private subscriber line £8{, in the manner
previously explained. The operations of the pri-
mary register 58 and the primary selector 49, in
response to the first digit 1, .are substantially
identical to those previously explained. More
rarticularly, at the conclusion of the frst digif 1,
the wipers noted of the first code switch A28
in the primary register 58 engage the first con-
tacts.in the associated contact banks; and short-

1y thereafter the transfer relay R858 therein re-

stores. Upon restoring, the transfer relay RB8%%
interrupts, gt the contacts 852, the previously
traced circuit for ehnergizing the winding of the
transfer slave relay RIBT), thereby to cause the
latter relay to restore. Upon restoring, the
transfer slave relay RI01§ prepares, at the con-
tacts 1878 and {875, respectively, the previously
mentioned circuits for energizineg the windings
of the translate relay R{850 and the release relay
R1088. In the present example, the circuit for
energizing the winding of the translate relay
R195D is not completed in view of the fact that
the first digit 1 registered in the first code switch
A28 dogs not indicate that the first gigit re-
ceived from the calling private subseriber sub-
station TP is to be translated; while the circuit
for enérgizifig the winding ¢f the release relgy
R1860 is completed in view of the fact that the
first digit 1 registered in the first code switch
AB88 indicates that no register translator is to
be utilized and that the call may be cxtended:
to .its destination directly under the control of
the calling device at the calling private sub-
scriber substaticn TP. More particularly, the
circuit for energizing the winding of the release
relay RI660 extends from ground by way of the
contacts §21, the wiper 881 of the first code switch
AB808 and the engaged first .contact in the as-

scciated contact bank, the releass .conductor

C883, the contacts 1875 and the -winding of
R1588 to battery. When thus energized the re-~
lease relay RI048 operates in order to effect the
restoration of the cut-in relay R823 and the trans-
fer reley R86D in the primary selecior 48, in the
manner previcusly explained. Ugon restoring,
he cut-in relay R838 -effects the restoration of
the send relay R84S in the primary selector 48;
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and the latter relay effects the restoration of
the line relay R820 in the primary register &2.
Upon restoring, the line relay R$28 effects the
restoration of the hold relay Ri040, whereupon
the primary register 58 is released, in a manner
more fully explained hereinafter.

Considering now the operation of the primary
selector 48 during the dialing of the first digit 1
and prior to the release of the cut-in relay R630
and the transfer relay R§89, it is again pointed
out that the line relay R928 in the primary regis-
ter 59 repeats the impulse of the first digit 1
to the line relay R650 in the primary selector
&0. The line relay R650 follows the first digit 1,
thereby to control the vertical magnret MG,
whereby the wiper set of the switch mechanism
600 is driven one step in the vertical direction.
When the wiper set of the switch mechanism §%3
is driven one step in the vertical direction the
sets of switch springs S615, 885, S§i{T and
S620 are again actuated, in the manner pre-
viously explained. Subsequent to the restora-
tion of the cut-in relay RE35 and the send relay
R649 the previously traced loop circuit extending
between the calling private subscriber substation
TP and the primary selector 48 is again recom-
pleted, whereby the line relay RE58 is retained in
its operated position; the split relay RSTJ re-
mains in its restored position; and the transfer
relay R560 restores, in the manner previously ex-
plained. TUpon restoring, the transfer relay RE63
effects the previously explained interaction he-
tween the step relay R688 and the rofary magnet
M$512, whereby the wipers of the wiper set are
driven automatically step by step in the rotary
girection into engagement with the sixth con-
tact set in the first level terminating the first
trunk in the group extending to special service
selectors. At this time, the set of switch springs
5623 is actuated, in the manner previously ex-
plained; whereby the test wiper 633 of the wiper
set is operatively connected by way of the pre-
viously traced paths including the contacts 8Z5
of the set of switch springs 5623 and the contacts
621 of the set of switch springs 8625 to the wind-
ings of the switch-through rclay RESE and the
step relay R6868. Accordingly, the first trunk ex-
tending to the group of special service seleciors
and terminated by the sixth contact set in the
first level of the contact bank 788 is tested,
in the manner previously described. Subsequent
operation of the primary selector 43 derends upon
the idle or busy condition of the selccted trunk,
whereby the switch mechanism 800 is operated
to seize a trunk extending to an idle special serv-
ice selcctor.

Assuming that the trunk extending fo the
special service selector 43 is idle, the switch
mechanism 689 is controlled to seize the trunk
extending thercto; whereupon the switch-
through relay R380 operates in order fo eiect
the restoration of the line relay R853 and the
hold relay R§55, in the manner previously ex-
plained. At this time, the loop circuit is ex-
tended from the calling private subscriber sub-
station TP through the primary selector 43 to
the special service selector 48, in an obvious
manner: Ground potential in the special service
selector 49 is returned over the seized trunk to
thz test wiper 683 of the wiper set of the switch
mechanism 608, thereby to complete the pre-
viously traced holding circuit for energizing the
winding of the switch-through relay R888 in se-
ries with the winding of the step relay R58§ in
order to retain the primary selector 40 in its
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operated position. Also, the ground potcntial re-
turned from the special service selector to the
test wiper 603 retains the application of ground
potential upon the control conductor CA423 of the
trunk 420, thereby to retain the line switch 39
in its operated position. Accordingly, at this
time, the connection has been extended from the
calling private subscriber substation TP to the
special service selector 49.

The subscriber at the calling private subscriber
substation TP then proceeds to dial the second
digit 1 and the third digit 3 into the special
service sclector 49. It is again noted that the
special service selector 49 is of the drop-back
type, whereby the wiper set of the Strowger
mechanism therein is operated to its first vertical
level in response to the second digit 1 and then
dropped back to its normal vertical position.
The wiper set of the Strowger mechanisin in the
special service selector 49 is then operated to its
third vertical level in response to the third digit
3; and then operates automatically to seize an
idle trunk extending to the information operator
position 143, thereby to complete a communica~
tion connection between the calling private sub-
scriber substation TP and the information oper-
ator position {{3 when the operator at the last-
mentioned position answers the call on the trunk
mentioned. ’

The release of the apparatus involved in the
established conniction between the calling pri-
vate subscriber substation TP and the informa-
tion operator position {13 is effected when the
subscriber at the calling private subscriber sub-
station TP replaces the recciver of the telephone
instrument thereat upon its associated switch-
hook, in the manner previously explained.

In the foregoing explanation of the mode of
operation of the primary s:lector 40, it was as-
sumed that there was an idle special service se-
lector in the group mentioned; however, it may
occur that there is no idle special service szlector
in this group at this time. In this event, the step
relay R680 and the rotary magnet M§i2 inter-
act, in the manner previously explained; whereby

5 the wiper set of the switching mechanism 689 is

driven in the rotary dirzction eleven steps away
from its normal rotary position in order to cause
busy tone current to be returned over the loop
circuit to the calling private subscriber substa-
tion TP, in the manner previously explained. In
this event, the subscriber at the calling private
subscriber substation TP effects the release of
the line switch 38 and the primary selector 49, in
the manner pr:eviously explained, by replacing
the receiver of the telephone instrument at the
calling private subscriber substation TP upon its
associated switchhook.

In view of the above explanation of the ex-
tension of a call from the calling private sub-
seriber substation TP to the information opera-
tor position 113, it will be readily appreciated
that a call may be extended, in a substantially
identical manner, to the toll operator position
148 or to the miscellaneous operator position 112,
the operations of the primary selector 45 and the
primary register 50 being identical in each case.
In this connection, it is pointed out that the di-
rectory number of the toll operator position 110
is 110, while the directory number of the mis-
cellaneous operator position 112 is 112.

In view of the foregoing explanation of the
mode of operation of th= primary sslector 43 and
the primary register 50 fo effect the extension
of a call from the calling private subscriber sub-
station TP to the called information operator
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position 113, to the toll operator position (18
or to the miscellaneous operator position ({2, it
will be understood that this equipment is opera-
tive, in a substantially identical manner, to ef-
feet the extension of a call from the calling pri-
vate subscriber substation TX or from any one
of the calling party subscriber substations TS,
TS2, TS3, and TS4 to any called one of the oper-
ator positions mentioned above. .

Local calls in exchange 1 zone 38

Assuming that the call extending from the call-
ing private suhscriber substation TP to the pri-
mary selector 48 and the primary register 50
is to be extended to the called private subscriber
substation TX in exchange | zone 38, the sub-
scriber at the calling private subscriber sub-
station TP proceeds to dial the directory num-
ber of the called private subscriber substation

TX. The directory number of the called pri- o

vate subscriber substation TX comprises a code
portion, including the digits 381 identifying the
called zone and exchange, and a numerical
portion, including- the digits 0901 identifying the
line terminal of the private subscriber line 404
extending to the called private subscriber sub-
station TX. Thus, the directory number of the
called oprivate subscriber substation TX  is
381—0901.

Accordingly, the subscriber at the calling pri-
vate subscriber substation TP proceeds to dial
the first digit 3, thereby to cause a correspond-
ing number of impulses to be transmitted over the
private subsecriber line 481, in a well-known man-
ner. The line relay R920 in the primary register
58 follows the impulses transmitted over the call-
ing private subscriber line 40! in view of the fact
that the circuit for energizing the upper winding
thereof includes the previcusly traced loop circuit

extending to the calling private subscriber sub-

station TP. Acecordingly, the line relay R920 oper-
ates and restores intermittently in accordance
with the digit 3. The line relay R820 repeats, at
the contacts 824, the impulses of the first digit 3

by way of the winding of the fransfer relay R860 :

and the wiper 832 of the sequence switech S830
and the engaged home contact in the associated
contact bank to the magnet AMS83 of the first
code switch A8%2; and repeats, at the contacts
8214, the impulses of the first digit 3 by way of
the wiper 231 of the sequence switch S830 and
the engaged home contact in the associated con-
tact bank and the conductor C314 to the line relay
R558 in the primary selector 49, in the manner

previously. explained. - Thus, the line relay R650

follows the impulses of the first digit 3 and drives
the wiper set of the switch mechanism 609 three
stepg in the vertical direction, in the manner pre-
viously explained.

At the conclusion of the first digit 3, the wipers
noted of the first code switch A860 engage the
third contacts in the associated contact banks:
the line relay R&28, the hold relay R1040, the
transfer relay R868 and the transfer slave relay
R{879. occupy their operated positions; while the
digit cutoff relay RH! 18 occupies its partially.oper-
ated position, as -previously explained. Shortly
following the coneclusion of the first digit 3 the
-transfer relay R886 restores as the latter relay is
of the slow-to-release type. Upon restoring, the
transfer relay R888 interrupts, at the contacts
861, the previously traced circuit for energizing
the magnet SM834 of the sequence switch S830,
thereby to cause the latter magnet to restore and
drive the wipers noted of .the -sequence switch
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S830 one step in the counterclockwise direction.
Also, the transfer relay R860 interrupts, at the
contacts 862, the previously traced circuit for en-
ergizing the winding of the transfer slave relay
RI1079, thereby to cause the latter relay to re-
store. Upon restoring, the transfer slave relay
R1070 interrupts, at the contacts (074, the pre-
viously traced path for short-circuiting the upper
winding of the digit cutoff relay RI118, thereby
to cause the latter relay to operate fully. When
the digit cutoff relay RII10 operates fully it in-
terrupts, at the contacts 1ili, the previously
traced circuif, including the dial tone conductor
C1125, for energizing the lower winding of the line
relay R929, thereby to interrupt the application
of dial tone potential to the previously traced
loop circuit extending to the calling private sub-
scriber substation TP.

Also, upon restoring, the transfer slave relay

- RI8T0 prepares, at the contacts 1076 and 1075,

respectively, the previously mentioned circuits
for energizing the windings of the translate relay
RI1058 and the release relay R{080. In the pres-

_ent example, the circuit for energizing the wind-

ing of the translate relay R1850 is not completed
in view of the fact that the first digit 3 registered
in the first code switch A800 does not indicate
that this digit received from the calling private
subscriber substation TP is to be translated;
moreover, the circuit for energizing the winding
of the release relay R1080 is not completed in view

.of the fact that the first digit 3 registered in the

first code switch A800 does not indicate that a
register translator will not be utilized ultimately.

- In view of the fact that the release relay Ri060

remains resfored, the previously traced path for \

- applying ground potential to the test conductor
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C§18 is retained completed, thereby to retain the

‘cub-in relay R636 in the primary selector 48 in

its operated position; and the previously traced
path for applying battery potential by way of the
resistors 1118 and 1118 to the conductor C5i2 is

‘retained completed, thereby to retain the transfer

relay R668 in the primary selector 248 in its oper-
ated position. At this point, it is noted that,
when the wiper set of the switech mechanism 660
is 'driven in the vertical direction away from its
normal vertical position, the set of switch springs

8615 is actuated, whereby the upper winding of

the split relay R879 is included in the previously
traced circuit in series relation with the upper
winding of the transfer relay R§69; however, the '

- split relay RGB670. does not ‘operate at this time

<
T

G0

due to -the high series resistance of the resistor
£118 included in the circuit mentioned.

‘When: the wipers noted of the sequence switch
8838 are driven' one step in the counterclock-
wise direction the wiper 831 thereof disengages
the home contact in the associated contact bank,
thereby to interrupt the previously traced path
for applying ground potential to the conductor
C5i4. When ground potential is removed from
the control conductor C544 the previously traced
cireuit for energizing the upper winding of the

5 line relay R856 in the primary selector 48 is

interrupted, thereby to cause the latfer relay to
restore., Upon restoring, the line relay R650 in-
terrupts, at the contacts 651, the previously traced
circuit for eunergizing the winding of the held
relay RS55, thereby to cause the latter relay
to restore shortly thereafter. Upon restoring, the
hold relay R655 completes, at the contacts §57,
the previously traced circuit for energizing the re-

- lease' magnet MS14, thereby to cause the latter

-5
[0

magnet to operate and release the wiper set of
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.tHe switch mechanism 6008; whereupon the wiper
~set is returned to its normal rotary and vertical
-positions. ' When the wiper set is thus released the
-sets of switch springs S6(5, 8616 and S8%i71 are

~actuated, in.the manner previously explained.

-7 The subscriber at the calling private subscriber

~-substation TP proceeds to dial the second digit 8

~ at this time, whereupon the line relay R920 in

* the primary register 50 again follows-the im-

. pulses - transmitted over the private subscriber
~line 40!. The impulses of the second digit' 8 are

- not repeated by the line relay R920 in' the pri-

qmary register 50 to the line relay RE650 in the
primary selector 40, due to the fact that no path

- is completed between the ground contacts 921 and
“the conductor C5!4 at the present time. Each

- time the line relay R920 restores it completes, at
the contacts 924, a circuit for energizing the wind-

~ing of the transfer relay R869 in series with the

‘magnet BM813 of the second code register B810,
‘this circuit extending from ground by way of the
contacts 924 and 1046, the winding of R860,
the contacts.{054; the wiper 832 of the sequence

- switch $830 and the engaged first contact in the

" associated contact bank, and the magnet BM8I3
to battery. Accordingly, the transfer relay R838

~operates at the beginning of the second digit 8

rin-order to effect operation of the transfer slave

- relay R1079, in the manner previously explained.

- Bach time the line relay R920 reoperates it in-.

* térrupts, at the contacts 924, the above-traced
circuit for energizing in series the winding of the
* transfer relay R869 and the magnet BM8I3 of
the. second code switch S818. Accordingly, the
" transfer relay R866 remains operated during im-
_ pulsing. = Also, upon operating, the transfer re-
_lay RB68 recompletes, at the contacts 861, the
previously traced circuit for energizing the mag-
net SM2834 of the sequence switch S830, thereby

to condition the wipers noted of the sequence

switeh S839 to be driven an additional step in
‘the counterclockwise direction.
Each time the magnet BM813 of the second
- code switch B8{8 is thus energized and subse-
quently deenergized the wipers noted of the sec-
ond co”e switch B2(8 ars driven one sten in the
clockwise direction. When the wipers noted of
the second code switch B8!0 are driven away
from their home positions the set of switch
springg BS8I5 is actuated.

Upon operating, the transfer slave relay RIBT0
again interrupts, at the contacts 1076 and 1075,
the previously mentioned circuits for respectively
en~reizing the windings of the translate relay
RI8530 and the release relay Ri060. Also, the
transfer slave relay R1070 comnletes, at the con-
tacts 1071, an obvious circuit, including the con-
tacts 1112, for energizing the mark megnet
MMI 172 in the mechanical impulse repeater (110,
thereby to cause the latier magnet to operate.
Also, during the second digit 8, each time the line
relay R928 restores it comnletes. at the contacts
922, an obvious circuit, including the contacts
1114, for energizing the receive magnet RMIITI
in the mechanical impulse repeater (170. Ac-
cordingly, the impulses of the second digit 8 are
reneated by the line relay R828 both to the mag-
net BM813 of the second code switch B810 and
to the receive magnet RMIIT{ of the mechamcal
implse repeater 1170.

At the conclusion of the second digit 8, the
wipers noted of the second code switch B812 en-
gage the eighth contacts in the associated con-
f,act banks, and the second digit 8 is registered
in the mechanical impulse repeater {178. Short-

- in the associated contact banks.

1y following the conclusion of the second digit 8

‘the transfer relay R860 restores to interrupt, at
- the contacts 861, the previously traced circuit for

energizing the magnet SM834 in order to cause
the latter magnet to restore; whereupon the
wipers noted of the sequence switch S830 are
driven into engagement with the second contacts
Also, the trans-
fer relay R868 interrupts, at the contacts 852,
the previously traced circuit for energizing the
winding of the transfer slave relay RI070, there-
by -to cause the lafter relay to restore. Upon

~restoring, the transfer slave relay RIBT8 inter-
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rupts, at the contacts 107{, the previously traced
circuit for energizing the mark magnet MMI {12
in the mechanical impulse repeater 1179, there-
by to cause the latter magnet to restore and mark

~the completion of the second digit 8. Also, the
:transfer slave relay R{0T0 prepares, at the con-

20-

‘tacts 1076 and (875, respectively, the previovsly
~mentioned circuits for energizing the translate
relay R1050 and the release relay R1960. In the
‘present. example, the circuit for energizing the

* winding of the translate relay R1050 is not com-

25

pleted in view of the fact that the first digit 3

~registered in the first code switch A888, in com-

30

‘bination with the second digit 8 registered in the
~second code switch B818, does not indicate that

the digits mentioned received from the calling
pr1vate subscriber substation TP are to be trans-
lated:; moreover, the circuit for energizing the
winding of the release relay R/10%0 is not com-

. pleted in view of the fact that the first digit 3
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registered in the first code switch A809, in com-
bination with the second digit 8 registered in the
second code switch B8{0, does not indicate that
a ‘register translator will not be utilized ulti-

‘mately.

" When the wipers noted of the searence switch
S830 are driven into enecazement with the second
contacts in the associated contact banks an
alternative eircuit is completed for energizing the
upner winding of the line relay R850 in the
primary selector 88, this cirerit extending from
eround by way of the contacts 921. the wiper
801 of the fir<t code switch A8M0 and the enraced
third contfact in the associated contact hank,

" the wiper 811 of the second code switch 2810 and
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the engaced eighth contact in the associated con-
tact bank, the wiper 831 of the sequence switch
5830 and the encaged second contact in the
assoclated contact bank, the contacts 1851, C514,

" the wiper 584 of the finder switch F500. the con-
“taets 644 and 693, and the upper windine of R650

65

60

65

70

to hattery. When thus energized the line relay
R650 reoperates to complete, at the contacts €51,
the previonsly traced circrit for energizing the
windine of the ho'd relay R655, thereby to cause
the latter relay to reoperate.

The subscriber at the calling private subscriber
substation TP then proceeds to dial the third
dieit 1 at this time, whereupon the line relay
R820 in the primary register 50 again follows the
impulse transmitted over the private subscriber
line 401. 'The line relay R920 repeats the impu'se
of the third digit 1 by way of the sround contacts
921 over the previously traced circuit fo the line
relay R650 in the primary selector 40, whereby

‘the line relay R658 contro's the vertlcal magnet

M611 to dr1ve the wiper set of the switch mecha-
nism 600 one step in the vertical direction. Also,
the line relay R920 completes and then inter-
rupts, at the contacts 924. a circuit substantially
identical to that previously traced for energizing
in series the winding of the transfer relay R860
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and the magnet CM822 of the third code switch
C820, the last-mentioned circuit including the
wiper 832 of the sequence switch ‘S830 and the
engaged second contact in the associated contact
bank. When this series circuit is completed the
transfer relay R860 operates in order to effect
operation of the transfer slave relay R1070, in
the manner previously explained. Also, the
transfer relay. R860 completes, at the contacts
861, the previously traced circuit for energizing
the magnet SM834, thereby to cause the latter
magnet to operate and condition the wipers noted
of the sequence switch S830 to be driven an addi-
tional step in the counterclockwise directon.

When the magnet CM822 is thus energized and -

subsequently deenergized the single wiper 821 of
the third code switch C820 is driven one step
in the counterclockwise direction, and the set of
switch springs C5823 is actuated.

Upon operating, the transfer slave relay R1070...

again completes, at the contacts 1871, the pre-
viously traced circuit for energizing the mark
magnet MMI[{72 in the mechanical impulse re-
peater (170, thereby to cause the latter magnet
to reoperate.
relay R920 repeats, by way of the ground con-
tacts 922, the third digit 1 to the receive magnet
RMI! 11 in the mechanical impulse repeater 1110,
Further, the transfer slave relay Ri810 com-

pletes, at the contacts 1972, an obvious path, -

including the contacts (113, for short-circuiting
the resistor 1118; whereby low resistance battery
potential is applied by way of the previously
traced path to the conductor C5{2. The app’ica-

tion' of low resistance battery potential to the -3

conductor C5{2 completes a low res'stance cir-
cuit for energizing in series the upper and lower
windings of the transfer relay R650 and the split
relay R670 in the primary selector 48; the above-

mentioned cireuit being substantially identical to.:

that previously traced, the sets of switch springs
S61{E, S618 and S617 be'ng actuated at this time.
When this low resistance series circuit is com-
pleted for energizing the upper windings of the

transfer relay R669 and the split relay R675 the: 4:

transfer relay RS69 is retained in its operated
position and the split re’ay R678 operates. Upon
operating, the split relay R§78 comp’etes, at the
contacts 675, an obvous holding circuit, includ-

ing the contacts 858, for energizing the lower:

winding thereof. Also, the split relay R570 pre-
pares the test wiper 6983 of the wiper set of the
switch mechanism 888 to test the first five trunks
terminated by the first five contact sets in the

first level of the associated contact bank 790, in-

a manner more fully explained hereinafter.

At the conclusion of the third digit 1, the s'ngle
wiper 821 of the third code switch C828 encages
the first contact in the associated contact bank
and the third digit 1 is registered inh the mechani-
cal impulse repeater 1£78. 'Shortly following the
third digit 1 the transfer relay R8868 restores,
thereby to effect the restoration of the transfer
slave relay RI870, in the manner previously ex-
plained. Also, the transfer relay R2568 interrupts,
at the contacts 861, the previously traced circuit
for energizing the magnet SM834 of the sequence
“switch S839, thereby to cause the latter magnet
to restore and drive the wipers noted of the
sequence switch S838 an additionsl step in the
counterclockwise d'rection..

Upon restoring, the transfer slave relay RIB7D
interrupts, at the contacts 1874, the previously
traced circuit for energizing the mark magnet
MMI{1712 in the mechanical impulse repeater

Further, it is noted that the line.
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1170, thereby to cause the latter magnet to re-
store and mark the third digit 1 in the mechani-
cal impulse repeater [170. Also, the transfer
slave relay RI1070 interrupts, at the contacts
1872, the previously traced path for short-cir-
cuiting the resistor (118, which action is with-
out effect at this time. Further, the transfer

. slave relay RI1070 prepares, at the contacts 1875
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and 10875, respectively, the previously mentioned
circuits for energizing the windings of the trans-
late relay R1050 and the release relay RI1869. In
the present example, the circuit for energizing
the winding of the translate relay R{058 is not
completed in view of the fact that the combina-
tion of the first digit 3 registered in the first
code switch A880 and the second digit 8 regis-~
tered in the second code switch B81) and the
third digit 1 registered in the third code switch
C8210, does not indicate that the digits mentioned
received from the calling private subscriber sub-
station TP are to be translated; while the circuit
for energizing the winding of the release relay
RI1866 is completed in view of the fact that the
combination of the first digit 3 registered in
the first code switch AB90 and the second digit
8 registered in the second code switch B8I18 and
the third digit 1 registered in the third code
switch €829 indicates that no register transla-
tor is to be utilized and that the call may be
extended to its destination directly under the’
control of the calling device at the calling pri-
vate subscriber substation TP. More particu-
larly, the circuit for energizing the winding of
the release relay RI850 extends from the
grounded wiper 82{ of the third code switch
C829 and the engaged first confact in the as-
sociated contact bank, by way of the release con-
ductor C883, the contacts 1875 and the winding
of R1080 to batiery. When thus energized the
release relay R1868 operates to complete, at the
contacts 18684, the previously traced hglding cir-
cuit for energizing the winding thereof, and to
interrupt, at the contacts 1861, the previously
traced path for aprlying ground potential to the

5 test conductor CE1{6; thereby to effect the res-

toration of the cut-in relay R53% and the send
relay R549 in the primary sclector 485, in the

~manner previously explained. Also, the release

relay R85 interrupts; at the contacts 1882 the
previously traced path for applying resistance
battery potential to the eonductor C5i2; there-
by to. interrupt the previously traced circuit for
energizing the upper winding of the transfer re-
lay R883 in series with the upper winding of the
split . relay RB78 in -the primary selector 48,
whereupon the transfer relay RS558 restores
shortly thereafter, in the manner previously ex-
plained. .

‘Upon restoring, the cut-in relay R%39 effects
the restoration of the send relay R§4%, as pre-
viously noted, and effects.the restoration of the
line relay R928 in the primary register 58, as
previously explained. Upon restoring, the line
relay R829 effects the restoration of the hold re-
lay R1040, whereby the primary rzgister 59 is
released in & manner more fully expiained here-
inafter. _

Upon restoring, the send relay R$43 recom-
pletes, at the contacts 642 and 545, the pre-
viously traced loop ' circuit extsnding between
the calling private subscriber substation TP and
the primary selector 48, this loop ecirenit includ-
ing the upper winding of the line relay R358
and the upper windings of the transfer relay
R§68 and the split relay RE78. At this time,
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the line relay R650 is retained in its operated
~position and the transfer relay RG86 restores
shortly thereafter, as previously explained.
Upon restoring, the transfer relay R$68 initiates
the previously described interaction - between
‘the step relay R689 and the rotary magnet
"M612; whereby the first five trunks terminated
by the first five contact sets in the first level of
the associated contact bank 108 are successively
tested by the test wiper 682 of the wiper set of
the switch mechanism 680, in a manner substan-
tially identical to that previously explained.
More particularly, the test circuit mentioned ex-
tends from the test wiper 603 of the wiper set
by way of the contacts 672, the contacts 624 of
‘the set of switch springs S623, the contacts 621
of the set of switch springs S628, the contacts
696 and 613, the contacts 619 of the set of switch
springs S617, and the winding of the step relay
~R889 to battery. At this point, it is again noted
that the set of switch springs 5628 is actuated
when the wiper set of the switch mechanism
600 is moved one step in the vertical direction
“away from its normal vertical position.

The primary sclector £5 operates in order to
seize an idle one of the trunks in the group ter-
minated by the first five contact sefs in the first
level of the associated contact bank 789 and ex-
tending to an idle first selector in the first group.
Assuming that the primary selector 48 seizes a
trunk in the group mentioned, extending to the
first selector 41, the latter first selector being
idle at this time, further operation of the pri-
mary selector 40 is arrested. More parficularly,
the switeh-through relay R898 operates in order
to effect the restoration of the line relay RE50
and the hold relay RS655, in the manner pre-
viously explained.

When the trunk extending to the first selector
4| is thus seized by the primary selector 48 the
first selector 41 operates in order to return ground
potential over the seized trunk to the test wiper
603 of the wiper set of the switch mechanism
660, thereby to complete the previously traced
holding circuit for energizing the winding of
the switch-through relay R699 in series with the
winding of the step relay R682 and to complete
an obvious alternative holding circuit for ener-
gizing the lower winding of the split relay R6T0
in order to retain the primary selector 40 in its
operated position. Also, at this time, the ground
potential returned from the first selector &1
over the seized trunk to the test wiper 603 of
the wiper set of the switch mechanism 608 is
applied to the control conductor C423 of the
trunk 429, thereby to retain the line switch 38 in
its operated position. At this time, the loop cir-
cuit extending from the calling private subsecrib-
er substation TP is extended by way of the line
switeh 30 and the primary selector 40 to the first
selector 41; and the first selector 41 is condi-
tioned to be responsive to a digit dialed there-
into.

The subscriber at the ecalling private sub- -

seriber substation TP then procesds to dial the
fourth digit 0, the fifth digit 9, the sixth digit
0 and the seventh digit 1, successively, in the
usual manner. The operation of the first se-
lector 41, in response to the fourth digit 0, the

operation of the second selector 42, in response 7

to the fifth digit 9, and the operation of the in-
dividual connector 43, in response to the sixth
digit 0 and the seventh digit 1, are entirely con-
ventional; thereby to cause the connection to he
forwarded .to the private subscriber line 404 ex-

[
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40
tending to the called private subscriber substa-
tion TX. The individual connector 43 operates
to cause ringing current to be projected over the
private subscriber line 404 to the called private
subscriber substation TX, thereby to operate the
ringer thereat. When the call is answered at
the called private subscriber substation TX an
obvious communication connection is completed
between the ca'ling private subscriber substation
TP and the called private subscriber substation

TX.
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When the individual connector 43 seizes the
private subscriber line 404 extending to the called
private subscriber substation TX, apparatus
therein operates in order to mark the private
subscriber line 404 as busy to the other connec-
tors having access thereto.

It should be noted that the incoming toll lines
and incoming trunks, such as 743, terminate in
individual incoming first selector switches, simi-
lar to first selector 41, and have their bank con-
tacts multipled together with the bank con-
tacts of the local first selectors 41, so that in-
coming calls from subscribers in zones 46, 62, 73
and other exchanges in zone 38 may be com-
pleted through the local second selectors 42 and
connectors, individual or party, to the local sub-
seribers in zone 38, exchange |.

The apparatus may be arranged for either
calling party or last party release. However,
assuming that the apparatus is arranged for
calling party release, when the subscriber at the
calling private subscriber substation TP replaces
the receiver of the telephone instrument thereat
upon its associated switchhook the previously
traced loop circuit extending between the call-
ing private subscriber substation TP and the in-
dividual connector 43 is interrupted, thereby to
cause the individual connector 43 to be released.
When the individual connector 43 is thus re-
leased the private subscriber line 404 extending
to the called private subscriber substation TX is
marked as idle to the connectors having access
thereto, assuming that the subscriber at the
called private subscriber substation TX has, at
this time, replaced the receiver of the te'ephone
instrument thereat upon its associated switch-
hook. Further, the release of the individual con-
nector 43 effects the release of the second selector
42 and the first selector 41, in a well-known man-
ner, and causes ground potential to be removed
from the control conductor of the trunk seized
by the wiper set of the switch mechanism 609 in
the primary selector 40; whereby ground poten-
tial is removed from the test wiper 692 of the
wiper set in order to interrupt the previously
traced holding circuit for energizing the winding
of the switch-through relay R690 in series with
the winding of the step relav R488 and the pre-
viously traced ho'ding circuit for energizing the
lower winding of the split relay R670. The
switch-through relay R699 and the split relay
R670 then restore in order to effect the release
of the primary selector 49 and the line switch
30, in the manner previously explained. When
the line switch 39 is released the private sub-
scriber line 48( extending to the calling private
subseriber substation TP is marked as idle to the
connectors having access thereto. According'y,
at this time, all of the apparatus utilized in the
established connection hetween the calling pri-
vate subscriber substation TP and the called pri-
vate subscriber substation TX is completely re-
leased and available for further use.

In the foregoing explanation of the mode of
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operation of the primary selector 40 it was as-
sumed that there was an idle first selector in the
first greup, including the first selector 41; how-
ever, it may occur that there is no idlc first se-
lector in the group mentioned at this time. In
this event, the step relay R680 and the rotary
magnet M6{2 interact, in the manncr previously
explained; whereby the wiper set of the switch
mechanism 698 is driven in the rotary direction
to engage the sixth contact s.t in the first level
in the associated contact bank 708, whereupon
the set of switch springs S823 is actuated. More
particularly, the set of switch springs $523 is ac-
tuated to complete, at the centacts 625 ther.of, a
direct ground circuit, including the contacts 614,
the contacts 621 of the set of switch springs S628,
the contacts 695, 613 and the contacts 619 of the
setb of switch springs S617 for energizing the wind-
ing of the st:p relay R688. Accordingly, the step
relay R680 and the rotary magnet M612 continue
to interact in order to drive the wiper set of the
switch mechanism 600 eleven steps in the rotary
dircetion away from its normal rotary position,
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whereupon the sets of switch springs $§26 and -

S627 are actuated. The set of switch springs S626
is actuated into engagement in order to cause
busy tone current to be returncd over the pre-
viously traced loop circuit extending between the
calling private subscriber substation TP and the
primary selector 40 in crder to indicate to the sub-
scriber thererat the all-busy condition men-
tioned. The subscriber at the calling private sub-
scriber substation TP then effects the release of
the primary selector 40 and the line switch 30, in
the manner previously explained, by replacing the
receiver of the telephone instrument at the calling
private subscriber substation TP upon its asso-
ciated switchhook.

In view of the foregoing explanation of the
mode of cperation of the primary selector 48 and
the primary register 58 to effect the extension of
a call from the calling private subscriber sub-
station TP to the called private subscriber sub-
station TX, it will be understood that this equip-
ment is c¢perative, in a substantially identical
manner, to effect the extension of a call from
the calling private subscriber substaticn TP to
any one of the called party subscriber substations

TS1, TS2, TS3 and TS4; or from the calling pri- -

vate subscriber substation TX to the called pri-
vate subscriber substation TP or to any one of the
called party subscriber substations TSi, TS2, TS3
and TS4; or from any one of the calling party
subscriber substations TSH, TS2, TS3 or TS4 to
the called private subscriber substation TP or TX,

Cualls to other exchanges in zone 38
Assuming that the call extending from the call-
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ing private subscriber substation TP to the pri- .

mary selector 40 and the primary register 50 is
to be extended to a called subscriber substation
in exchange § zone 88, the subscriber at the call-
ing private subscriber substation TP proceeds to
dial the directery number of the called subseriber
substation. The directory numbcr of the called
subscriber substation comprises a code portion,
including the digits 385, identifying the called zone
and exchange, and a numerical portion, includ-
ing four digits, such, for example, as the digits
1234, identifying the line terminal of the sub-
scriber line extending thereto. '

Accordingly, the subscriber-at the calline pri-
vate subseriber substation TP proceeds to dial the
fizst digit 3, the second <igit 8 and the third digit
5, in the manner previously explained. The line
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relay R928 in the register translator 52 follows
the first cigit 3, the second digit 8 and the third
digit 5, thoreby to cause the respective digits to bz
recistered in the first code switch A888, the second
code switch B318 and the third code switch C829.
The line relay R920 in the primary register 50 re-
pcats the first digit 3 to the line relay R550 in the
primary selector 40 in order to cause the wiper
set of the switch mechanism 600 in the primary
selector 40 to be driven three steps, in the manner
previcusly explained. At the conclusion of the
first digit 3, the wiper 831 of the sequenc. switch
5830 in the primary register 50 disengagess the
home contact in the associated contact bank,
thereby to interrupt the previously traced circuit
for energizing the upper winding of the line relay -
RE50, thereby to cause the latter relay to restore
and effect the release of the wiper set of the
switch mechanism 680 in the primary selector 48,
in the manner previously explained. The line
relay R828 in the primary register 58 does not
repeat the second digit 8 to the line relay R650
in the primary selector 40 due to the fact that
the wiper 831 of the sequence switch S830 engagus
the first contact in the associated contact bank
during the second digit 8. Finally, the line relay
RI20 in the primary register 50 repeats the third
digit 5 to the line relay R620 in the primary se- .
lector 48.due to the fact that the wiper 831 of
the sequence switch S838 engages the second con-
tact in the associated contact bank during the
third digit 5. The circuit for repeating the third
digit 5 to the upper winding of the line relay R650
in the primary selector 40 extends from the
grounded contacts 821 governed by the line relay
R528 by way of the wiper 801 of the first code
switch A800 and the engaged third contact in the
associated contact bank, the wiper 811 of the
second code switch B810 and the engaged eighth
contact in the associated contact bank, the wiper
821 of the sequence switch S838 and the engaged
second contact in the associated contact bank,
the contacts 1851, C514, the wiper 584 of the
finder switch ¥500, the contacts 644 and 692 and
the upper winding of R650 to battery. ’

At the conclusion of the third digit 5, the
wipers noted of the sequence switch S833 are
driven an additional step in the counterclockwise
direction, whereupon the wiper 88f thereof dis-
engages the second contact in the associated con-
tact bank in order to. interrupt the previously.
traced circuit for energizing the upper winding
of the line relay R658 in the primary selector 49;
whereupon. the latter relay restores in order to

5 effect the release of the wiper set in the switch

mechanism 600 in the primary selector 49, in the
manner previcusly explained.

Also, at the conclusion of the third digit 5, the
wiper 821 of the third code switch C820 engages
the fifth contact in the associated contact bank,
whereupon a circuit is completed for energizing
the winding of the translate relay R1650 incident
to the restoration of the transfer slave relay
RI1010, the latter relay restoring incident to the
restoration of the transfer relay R860 following
the third digit 5, in the manner previously ex-
plained. The circuit for energizing the winding
of the translate relay Ri1050 extends from the
grounded wiper 821 of the third code switch C829
and the engaged fifth contact in the associated
contact bank, C864, the contacts {076 and the
winding of R1859 tc battery. When thus ener-
gized the translate relay R{058 operates to com-
plete, at the contacts {058, an obvious holding
circuit, including the contacts 1063 and 1041, for
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energizing the winding thereof. Also, the second
digit 8 and third digit 5 are registered and stored
in the mechanical impulse repeater {173 in the
manner previously explained.

Upon operating, the translate relay RI850 ef-
fects operation of the register translator allotter
68 in order to cause an idle one of the register
translators in the associated group to be con-
nected to the primary register 58, in a manner
more fully explained hereinafter. For example,
the register translator 18 may be connected to
the primary register 50 by way of the finder
switch F{180. When the register translator 19 i3
connected to the primary register 58 the send
switch U840 operates to transmit the first digit 3
to the register translator 70 to be registered while
the mechanical impulse repeater (170 operates
to transmit the second. digit 8 and the third digit
5 to the register translator 78 to be registered.
The fourth digit 1, the fifth digit 2, the sixth digit
3 and the seventh digit 4 are subsequently re-
ceived by the primary register 50, then stored in
the mechanical impulse repeater {178, and final~-
1y transmitted therefrom to the register transla-
tor 10 to be registered. The three code digits 3, 8
and 5 registered in the register translator 19 ef-
fect operation of the latter apparatus to select a
route extending from exchange | zone 38 to ex-
change 5 zone 388, in a manner more fully ex-
plained hereinafter. Subseguently, the register
translator 10 cperates in order to transmit the
four numerical digits 1, 2, 3 and 4 over the se-
lected route in order to cause the automatic
switching apparatus in exchange 5 zone 38 to
seize the subscriber line extending to the called
subscriber substation, whereby a connection is
completed between the calling private subscriber
substation TP in exchange | zone 38 and the
called subscriber substation in exchange 5 zone
38.

The exact mode of operation of the primary
register 50 and the register translator 18, in order
to effect the completion of the established con-
nection mentioned above, is explained more fully
hereinafter. Also, the release of this established
ccnnection is under the control of the subscriber
at the calling private subscriber substation TP
and is effected when this subscriber replaces the
receiver of the telephone instrument upon its as-
sociated switchhook. The detailed operation of
the apparatus, incident to the release of this
established connection, is deseribed more fully
hereinafter.

Toll calls from exchange 1 zone 38 to exchange 4
zone 62

Assuming that the call extending from the cali-~

ing private subscriber substaticn TP to the pri-~
mary selector 480 and the primary register 58 is
to be extended to a called subscriber substation
in exchange 4 zone 62, the subscriber at the call-
ing private subscriber substation TP proceeds to
dial the directory number of the called subscriber
substation. The directory number of the called
subscriber substation comprises a code portion,
including thz digits 624 identifying the called
zone and exchange, and a numerical portion in-

cluding four digits, such, for example, as the.

digits 1234, identifying the line terminal of the
sutseriver line extending to the called subscriber
substation.

Accordingly, the subscriber at the calling pri-
vate subscriber substation TP proceeds to dial
the first digit 6, thereby to cause the digit men-
ticned to be registered in the first code switch

10

44
A880 in the primary register 50. Also, the wiper
set of the switch mechanism 600 is operated to its
sixth vertical level in accordance with the first
digit 6, in the manner previously described. In

_ the primary register 59, at the conclusion of the

first digit 6, the line relay R920, the hold relay
R1040, the transfer relay R860 and the transfer
slave relay RI070 occupy their operated po-
sitions; the digit cutoff relay RI1{8 occupies its
partially operated pcsition; the wipers noted of

‘the first code switch A800 engage the sixth con-

tacts in the associated contact banks; and the
magnet SM834 of the sequence switch S830 oc-
cupies its operated position. In the primary se-
lector 490, the cut-in relay R633, the send relay
RE40, the line relay R850, the hold relay R655,
the transfer relay RE60 and the step relay R0683

-occupy their operated positions; while the wiper

set of the switch mechanism 603 occupies its

, sixth vertical level.

Shortly following the conclusion of the first
digit 6 the transier relay R868 restores in order
to effect the restoration of the transfer slave
relay R1070, in the manner previously explained.
Also, upon restoring, the transfer relay R860 in-

~terrupts, at the contacts 861, the previously

30

“-step in the counterclockwise direction.

traced circuit for energizing the magnet SM834
of the sequence switch S830, thereby to cause the
latter magnet to restore in order to drive the
wipers noted of .the sequence. switch S830 one
When
the wipers noted of the sequence switch S3839 dis-
engages the home contacts in the associated con-
tact banks the previously traced circuit, includ-
ing the grounded contact 92f and the wiper 83{

"'of the sequence switch S830 and the engaged
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home contact in the associated contact bank, is
interrupted for energizing the winding of the line
relay R650 in the primary selector 40, thereby
to cause the latter relay to restore. Upon re-
storing, the line relay R650 effects the restora-
tion of the hold relay R855, which latter relay
effects the operation of the release magnet M614;
whereby the wiper set of the switch mechanism
500 is returned to its normal vertical position, in
the manner previously explained. When the
wiper set of the switch mechanism 6060 is re-
turned to its normal vertical position the sets of
switch springs S615, S616 and S61T are actuated,
in the manner previously described.

Upon restoring, the transfer slave relay RI0T0
interrupts, at the contacts 1074, the previously
traced path for short-circuiting the upper wind-
ing of the digit cutoff relay RI110, thereby to
cause the latter relay to operate fully, as previ-
ously noted. Also. the transfer slave relay RI070
prepares, at the contacts {076 and (075, respec-
tively, the previously mentioned circuits for ener-
gizing the windings of the translate relay R1050
and the release relay R1066. In the present ex-
ample, the circuit for energizing the winding of
the translate relay R1050 is completed in view of
the fact that the first digit 6 registered in the
first code switch A800 indicates thaf the digit
mentioned received from the calling private sub-
scriber substation TP is to be translated; while
the circu't for energizing the winding of the
release relay R1060 is not completed in view of
the fact that the first digit 6 registered in the
first code switch A800 indicates that a register

‘translator is to be utilized in extending the call

from the calling private subscriber substation
TP. More particularly, the circuit for energiz-
ing the winding of the translate relay RI050
extends from ground by way of the contacts 921,
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‘the:wiper 801 of the first code switch’ A800 and
the engaged sixth contact in the associated con-
tact bank, the translate conductor C864, the con-
“tacts 1076 and:the winding of RI850 to battery.
When thus energized the translate relay Ri858

operates to complete, at the contacts 1056, an
-obvious holding -circuit, including the contacts
18047 and 1968, for energizing the winding thereof.
Also, the translate relay R1050 interrupts, at the
contacts 188t, a further point in the vpreviously
traced path for applying ground potential to the

10

conductor CB514; -and prepares, at the contacts -

1052, an alternative path for applying ground
potential to the conductor C514, for a purpose
more fully explained hereinafter. Further, the
‘translate relay R1050 interrupts, at the contacts
1058, an obvious path-for applying ground poten-
tial to the test conductor C284; and completes, at
the contacts 10587,-an obvious path ‘for applying
battery potential by way of the windings of the
cutoff relays R85¢ and RI1080 to the test con-
ductor C384, thereby to mark the primary register
50 as a calling primary register. Also, the trans-
late relay R1058 completes, at the contacts 1659,
an obvious circuit, including the contacts {065
and 1883, for energizing the winding of the start
relay R1150 in the register translator allotter 0.

When thus energized the start relay RI(E0

operates to complete, at the contacts 1151, a path.

for applying battery potential by way of the
magnet FMII62 and the contacts 1163 to the
-single wiper 1181 of the finder switch FI1188. At
-this point, it is noted that the wiver 1181 of the
finder switch F'1 {80 normally engages a contact in
‘the associated contact bank-terminating a start
conductor extending to one of the register trans-
lators in the associated group. In the event the
last-mentioned -register - translator is-idle, high
resistance ground potential appears upon - the
associated start conductor; on the other hand, in
the event the last-mentioned register trans-
lator is' busy, direct ground potential appears
upon the the associated start conductor. Assum-
ing that the register translator mentioned
is busy, direct ground npotentisl appears upon the
associated start conductor, thereby to complete
& circuit, including the wiper {18{ of the finder
switch F{ 188, for energizing the magnet FMI{ 162,
When thus energized the magnet FMI{(82 op-
erates to condition the wiper {16{ of the finder
switch Fi18@ to be driven one step in the clock-
wise direction; and to interrupt, at the contacts
1168, the previously traced circuit for energizing
the ‘magnet FMI{4§62. Accordingly, the magnet
FMI 462 restores, thereby to drive the wiper {181
-of the finder switch Fi 58 one step in the clock-
wise' direction;  and to prepare, at the contacts
1463, the previously traced circuit for energizing
themagnet FM{{82. Hence, the magnet FMI{ {82
opsrates intermittently, thereby to drive the
wiper {16¢ of the finder switch I8¢ step by step
in the clockwise direction until it engages a con-

tact in the associated contact bank terminating -

a start conductor extending to an idle’ reghtﬂr
translator in the associated group.

Assuming that the register translator ?’3 s the
first idle register translator in the associated
group, when the wiper {81 of the finder switch
F1 168 engages the confact in the associated con=
tact bank terminating the start conductor CIi5%
extending to the register translator 78, further
operation of the finder switch Fi189 is arrestad.
More particularly, when the wiper {i84 of the
finder switch F{188 engages the contact in the
associated contact bank terminating the start
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“the register ~translator
FM{162, this circuit extending from ground by
"way of the winding of Ri{41§, the contacts {45!
-and {882, the start conductor C{152, the wiper
1161 of the finder switch FI{69 and the engaged
contact in the associated contact bank, the con-
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conductor C1152 extending to the register trans-
lator 78, a series circuit is completed for ener-
gizing the winding of the start relay Ri4!8 in
70 and the magnet

tacts 1163, the magnet FMi (62 and the contacts
{151 to battery. When this series circuit is com-
pleted the start relay R1418 in the register trans-
lator 19 operates; however the magnet FMI{{52 .
of: the finder switch 1168 does not operate due

-to the high series resistance of the wmdmg of

the start relay. R1418.
SUpon omlatmd the start relay R.MEG com-

pletes; at-the contacts 1411, an obvious eircuit for

energizing -the upper Winding of the hold relay
R1288, thereby to cause the latter relay to op-
erate. Also, the start relay Ri1418 completes, at

‘the contacts 14{2 and 1418, a test circuit in-

cluding the test conductor Ci184 extending to the

‘test wiper (184 of the finder switch Fii88, the
-winding of the cut-in relay Ri365 and the mag-

niet FM {188 of the finder switch Fii88. Morse
particularly, the wipers noted of the findsr
switch ¥F1i89 engage contacts in the associated
contact banks terminating a group of conduc-

tors to one of the primary registers in the asso-

ciated group. Accordingly, at this time, ground
potential appears upon the test conductor ex~
tending from each primary register, which is
not a calling primary regzsfer at this time, and
is applied- to the test wiper {124 of the finder
switch Fi188 by way of the engaged contact in
the associated contact bank terminating the test
conductor mentioned. The application of ground
potential to the test wiper {{84 of the finder
switch F{ {82 completes a path including the teg
conductor C11{84, the contacts {358, {443, 1380
and {4{2 for short-circuiting the winding of the
cut-in relay R{368.  Also, the application of
ground potential to the test wiper {184 of the
finder switch {188 completes a .circuit, includ-
ing the test conductor CIi{84, the contacts 1358
and {413, the conductor C1198, the contacts {188
and battery, for energizing the magnet FM{ 188,
When thus energized-the magnet FM1{38 oper-
ates to condition the wipers noted of the finder
switch F'i 189 to be driven one step in the counter-
clockwise direction, and to interrupt, at the con-
tacts 1189, the previously traced circuit for en-
ergizing the magnet MI{88. Accordingly, the

magnet FMII88 restores, thereby to drive the

wipers noted of the finder switch ¥1188 one step
in the . counterclockwise direction, and -to re-
prepare, at the contacts 1189, the previously
traced circuit for energizing the magnet M1 183,
Hence, the magnet FM{I88 operates intermit-
tently in order to drive the wipers noted of thé
finder switch I'{{80 step by step in the counter-
clockwise direction until-the first calling pri-
mary register in the associated group is found.

‘Assuming that the ealling primary regls‘rer 53
is the first calling primary register in the asso-
ciated group, when the wipers noted of the finder
switch {180 ‘engage the contacts in the associ-
ated contact banks terminating the conduectors
extending to the primary register 58, further op-
eration of the finder switch F1186 is arrested.
More particularly, when the test wiper 1184 of
the finder switch Ft188 engages the contact in
the associated contact bank terminating the test
conductor C384, a series circuit is completed for
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ehergizing the windings of the cutoff relays R350
and R{0883 in the primary register 53 and the
cut-in relay R1368 in the register translator -18.
This series circuit extends from ground by way: of
the contacts 1412 and {339, the winding of R{368,
the contacts 1413 and 13588, the test conductor
C1184, the test wiper (184 of the finder switch
{188 and the engaged contact in the associated
contact bank, the test conductor C884, the con-
‘tacts 1857 and the windings of R1880 and R958
to battery. When this series circuit is completed
the cutoff relays R950 and RI1886 in the primary
register 58 and the cut-in relay R1369 in the reg-
ister translator 70 operate. Upon operating, the
cutoff relay RI688 in the primary register 50
completes, at the contacts 1082, a holding cir-
cuit, including the confacts 1665 and 1059, for
energizing the winding thereof in series with the
winding of the cutoff relay R950. Also, the cutoff
relay R1080 interrupts, at the contacts 1083, the
previously traced circuit for energizing the wind-
ing of the start relay R1158 in the register trans-
lator allotter 60, thereby to cause the latter relay
to restore. Further, the cutoff relay R1680 com-
pletes, at the contacts 1882, a path including the
contacts 1055, 1959 and 1657 for applying ground
potential to the test conductor C984. Upon op-
erating, the cut-in relay RI1360 in the register
translator 10 interrupts, at the contacts 1360,
the previously traced original operating circuit
for energizing the winding thereof in series with
the windings of the utoff relays R950 and R1088;
and completes, at the contacts 1369, a series hold-
ing circuit for energizing the winding thereof
and the magnet FMI188 of the finder switch
F1i89. The last-mentioned holding circuit ex-
tends from the grounded test conductor C984
by way of the test wiper 1184 of the finder switch
i 180 and the engaged contact in the associated
contact bank, C1194, the contacts 1369 and 1265,
the winding of RI368, C1198, the contacts 1189
and the magnet FM{188 to battery. When this
series holding circuit is completed -the cut-in
relay R13568 is retained in its operated position.
However, the magnet FM{ 188 of the finder switch
1188 is not operated due to the high series re-
sistance of the winding of the cut-in relay R1360.
Also, the cut-in relay R1360 completes, at the
contacts 1367, an obvious holding ecircuit, in-
cluding the contacts 1263, for energizing the lower
winding of the hold relay R1268; and completes,
at the contacts 1363, an obvious path for apply-
ing direct ground potential to the start con-
ductor Cii52, thereby to mark the register trans-
lator 70 as busy to the finder switch FI160 in the
register translator allotter 60.

Also, the cut-in relay RI1360 prepares, at the
contacts 1366, a point in a chain circuit, includ-
ing - the chain conductor C1365, for applying
ground potential by way of the meter Mi365 to
the all-trunk-busy conductor C1153 extending to
the register translator allotter 60. It will be
understood that, when all of the register trans-
lators in the associated group are busy, ground
potential is applied by way of the winding of the
meter Mi365, the chain -conductor CI365 and
the contacts 1366 to the all-trunk=-busy conductor
C1153 extending to the register translator allotter
60. - At this time, in the event operation of the
finder. switch PI160 in the register translator
allotter 60 is initiated, it will operate to seize
the all-trunk-busy conductor Ci153, thereby to
operate the meter MIi365 and to arrest further
operation of the finder switch FI168 until one
of the register translators in the associated
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‘When one
of the register translators in the associated group
becomes idle, ground potential is removed by
way of the meter M1365 and the chain conductor
C1365 from the all-trunk-busy conductor C1153;
whereupon further operation of the finder switch

"FL{60 in the register translator allotter §0 is in-

itiated to hunt for the idle register translator
in the associated group, in an obvious manner.

Further, the cut-in relay R1360 interrupts, at
the- contacts 1362, the previously traced circuib
for -energizing the winding of the start relay
Ri1410 in the register translator 70 in series with
the magnet FMI 162 of the finder switch 1160
in the register translator allotter 60, whereby the
start relay R1410 restores. Finally, the cui-in
relay RI1360 prepares, at the contacts (361,
1363’ and 1364, operative connections by
way of the finder switch F1180 between the
register translator 70 and the primary register
50, for purposes more fully explained herem-
after

-Also, upon operating, the cutoff relay- Rloau
completes, at the contacts 1086, an alternative
circuit for energizing the upper winding of the
transfer relay R660 in the primary selector 40;
and interrupts, at the contacts 1087, the pre-
viously traced original circuit for energizing the
upper winding of the transfer relay R660. The
alternative circuit mentioned extends from
ground by way of the set of switch springs S615,
the upper winding of R660, the contacts 691 and
841, the wiper 502 of the finder switch ¥F500,
C512, the contacts 1086, C981, the wiper (187
of the finder switch F1180, C119T and the con-
tacts 1211 to resistance battery. Also, the cut-
off relay R1080 completes, at the contacts (084,
an alternative circuit for energizing the upper
winding of the line relay R650 in the primary
selector 48, this circuit extending from ground
by way of the contacts 1423 and 1361’, CI1195,
the wiper 1185 of the finder switch F1183, C983,
the contacts 1084 and 1052, €514, the wiper 504
of the finder switch ¥500, the contacts 644 and
693 and the upper winding of R650 to battery.
When the above-traced circuit is completed the
line relay R650 in the primary selector 40 re-
operates:in order to effect reoperation of the
hold relay R655. :

Upon oper atmg, the cutoff relay R950 prepares,
at the contacts 851, a test circuit traced herein-
after between the line-switch 30 individually
associated with the calling private subscriber
substation TP and the detector 80. . Also, the
cutoff relay R958 completes, at the contacts 953
and 9855, a circuit for energizing in multiple the
upper . and lower windings of the pulse relay
R830; this circuit extending from ground by way
of- the multiple in the contact bank associated
with the wiper 842 of the send switch U840, the
contacts 855, the wiper 842 of the send switch
U840 and the engaged home contact in the as-

sociated contact bank, the contacts 953 and 931

and the upper and lower windings of R930 to

- battery. It is noted that an adjustable con-

denser 834 is included in the circuit for emer-
gizing the lower winding of the pulse relay R930,
whereby the rate of operation of the pulse relay
R93% may be adjusted. When thus energized
the pulse relay R930 operates to interrupt, at
the .contacts 931, the.previously traced circuit
for energizing in multiple the upper and lower
windings ‘thereof, whereupon the pulse relay
R930 restores. Accordingly, the pulse relay R930
operates: and restores intermittently at a pre-




2,535,510

49
determined rate, approximately twenty times per
second in the present example.

Further, the cutoff relay R958 completes, at
the contacts 954, a circuit for energizing the
winding -of the control relay R970, this circuit
extending from ground by way of the contacts
{053, 972, the contacts 817 of the set of switch
springs BS815, the contacts 954 and the wind-
ing of R870 to battery. When thus energized
the control relay R970 operates to complete, at
the contacts 913, an obvious holding circuit, in-
cluding the contacts 1048, for energizing the
winding thereof. Also, the control relay R970

interrupts, at the contacts 972, the previously

traced original circuit for energizing the winding
thereof; and completes, at the contacts 975, a
circuit for energizing the winding of the delay
send -relay RI030. The last-mentioned circuit
extends  from. ground by way of the wiper 833
of the .sequence switch 5830 and the engaged
first contact in the-associated contact bank, the
wiper 812 .of the second code . switch B8{0 and
the engaged home contact.in the associated con-
tact. bank, the. contacts 879 and the winding of
R1030 to battery. When thus energized the
delay send relay R1030 operates to interrupt,
at the contacts 1031,-a further point in-the pre-
viously traced circuit for energizing the send
magnet:- SM1i173 in the mechanical impulse re-
peater.1170; thereby positively to prevent oper-
ation of the latter- magnet in order to delay the
sending operation of the mechanical impulse re-
peater 1170 at this time.

.Also,-the control relay R979 completes, at the
contacts 971, a .circu't for energizing the winding
of the send relay RI016, this .circuit extending
from -ground by way of the contacts {176, 1175
and 1174, the winding of R40810 and the contacts
811 to the battery. When thus energized the
send relay R{0818 operates to complete, at the con-
tacts . 1011, an obvious holding circuit for ener-
gizing the winding of the send slave relay R10820,
thereby to cause the latter relay to operate. Fur-
ther, the send relay R1810 completes, at the con~
tacts 1812, a circuit, including the contacts 974,
for. energizing the magnet BM813 of the second
code. .switch B810, thereby to cause the latter
magnet to operate and condition the wipers noted
of the second code switch B810 to be driven one
step in the clockwise direction. . Finally, the send
relay RIGI0 completes, at the contacts 183, a
circuit, including the contacts 1081, C888, the
wiper. 1186 of the finder switch Fi 188, C1198 and
the, contacts 1362’ and (455, for energizing the
magnet SMI843-of the register sequence switch
51840 in- the register translator 70, thereby to
cause the latter magnet to operate in order to
condition the wipers noted of the register se-
quence switch S1840 to be driven one step in the
counterclockwise direction.

Each time the pulse relay R830 operates and
restores it completes and interrupts, at the con-
tacts 932, an obvious circuit for energizing the
magnet UMS843 of the send switch U848, thereby
to cause the -latier magnet to .operate and re-
store; whereby the wipers noted of the send
switch U843 are driven step by step in the. clock-.
wise direction. Also, each time. the pulse relay
R93¢ operates it completes, at the confacts 833,
a circuit. {or eaergizing in serizs the windings
of the mark relay R1340 and the step relay R1359
in the register translator 78. This circuit ex-
tends from. the grounded send conductor  C885
by..way of the contacts 932 and 857, C881, the

wiper 1181 of the finder-switch FI.188, CI191, the 75
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contacts (364’ and -the windings.of RI359 and
RI38) to battery; resistance ground potential
being connected to.the send conductor C865 by
way of the resistor 851 or direct ground potential
being connected .to the send .conductor C865 by
way of the wiper 802 of ‘the first code svvltch
AB90 and-the wiper 844 of the send switch U848,
in a manner more fully explained hereinafter.
Each time the pulse relay R838 restores it inter-
rupts, at the contacts 933, the above-traced cir-
cuit for energizing in series the windings of the
step relay RI85S and the mark relay RI340.

When the wipers noted. of the send switch U848
are moved ong step in the . clockwise. dlrectlon
away from thelr heme positions the wiper 842
thereof engages the first contact in the asso-
ciated .contact bank included. in the -previously
mentloned ground. mult: ple, whereby a,n obvious
direct circuit substantlauy identical to uhcut pre-
viously traced is completed. for energizing in mul-
tiple the upper. and lower windings of the pulse
relay R8380. In. the. pzesent example, the wiper
882 of the first code switch A800 engages the
sixth contact in the associated contact bank
which is directly multlpled to the fourth. contact
in' the contact bank associated with the wiper
841 of the send switch U848. Accordingly, the
pulse relay R930 operates and restores four times
to transmit.four high resistance ground impulses
by way of the resistor 851 over the send con-
ductor C855; and.then operates.and restores.to
send one direct ground impulse by way of the
wiper 862 and the engaged sixth contact in the
associated contact bank of the first code switch
A888 and the wiper 841-of the send switch U840
and the engaged fourth. contact in the associated
contact bank over the send conductor C886; and
then sends .a number of additional high resist-
ance impulses by way of the res1stor 851 over the
send conductor C855.

Each time a high resistance ground.impulse or
a direct ground impulse is transmitted over the
send conductor C865 the step relay R1358 oper-
ates; however, the mark relay Ri349 operates
only when a direct. ground impulse is sent over
the send conductor C865 in view of the fact that
the mark. relay R34 is of the.marginal type.
Hence, at.this time, the step relay R{350 operates
and restores four times; then the step relay
R{363 and thé mark.relay Ri848 operate and
restore. once; .and then the step relay R{350
operates and. restores g plurality of times. Each
time the step relay R1358 operates and restores
it completes .and then interrupts, at the con-
tacts 1351, a. circuit. for. energizing the magnet
AM{Ti4 of the. first code.switch A{719, this cir-
cuit extending; when completed, from ground by
way of the contacts 1351 and 1512, -Ci3@ and the
magnet AMi7{4 fo battery. Accordingly, the
magnet AMIT{4 operates and restores intermit-
tently, thereby to. drive the wipers noted of the
first code switech Ai740 step by step in the coun-
terclockwise. direction, Also, each time the step
relay RI850 operates and restores it completes
and then interrupts, at the contacts 1352, an ob-
vious-circuit for energizing the magnet UMBI(832
of .the station switch UB1838, whereby the single
wiper of the station switch UB{830 is driven step
by step in the counterciockwise direction. Each
time the mark relay R{348 operates and restores
it completes and then interrupts, at the contacts
1341, an obvious path including the wiper 1831
of the station switch UB1838.

In the present example, the step.relay R1350
operates and. restores four. times before it re-
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operates in conjuncticn with the mark relay
RI1340. Accordingly, when the mark relay R340
operates the wipers noted of the first code switch
A!T19 have been driven four steps in the counter-
clockwise direction; simiiarly, the single wirer
{831 of.the station switch UB1838 has been driven
four steps in the counterclockwise direction. Ac~
cordingly, when the mark relay RI12%0 cperates
it completes, at the contacts {341, the previously
mentioned marking circuit, including the wirer
1831 of the station switch UB!83% and the en-
gaged fourth contact in the associated contact
bank: thereby to complete an obvious circuit in-
cluding the conductor CI33 for energizing the
winding cf the first dizit relay R16§0. When thus
energized the first digit relay RI5{3 operates to
complete, at the contacts (511, an obvious holding
circuit, including the grounded hold conductor
C1353, for energizing the winding thereof, ground
potential being applied to the hold conducter
C1353 at the contacts 1264. Also, upon operating,
the first digit relay R1518 interrupts, at the con-
tacts 1562, the previously traced circuit for ener-
gizing the magnzt AMIT1{4, thereby positively to
arrest further operation of the first code switch
AITID. Accordingly, in the present ecxample,
operation of the first code switch AlT{0 is ar-
rested when the wipers thereof, previously noted,
engage the fourth contacts in the associated con-
tact banks. When the wipers 1712 and 1Ti{ of
the first code switch AITi9 engage the fourth
contacts in the associated comntact banks the
WXYZ marking ecnductors C1852 are marked in
accordance with the code Y—Z corresponding to
the digit 6 which is registered in the first code
switch A800 in the primary selector 42. Also,
when the wiper 1713 of the first code switch Af7{8
engages the fourth contact in the associated con-
tact bank the fifth wiper 1645 of the wiper set in
the composite code switch PI1649 is selected and
marked with grcund potential, for a purgose moie
fully explained hereinafter.

In view of the foregoing explanation of the
mode of operation of the send switch U840 in the
primary register 50 and the step relay Ri339, the
mark relay R348, the first digit relay Ri510 and
the first code switch A17i0 in the register trans-
lator 719, it will be understood that subsequent
operation of the step relay R1350 has no effect
upzn the setting of the first code switch AITIA
due to the operation of the first digit relay RIE{D
following the fourth operation and restoration of
the step relay RI1359. However, subsequent op-
eration and restoration of the step relay RE359
cause further operation of the station switch
UBI8390, in the manner explained above. Upon
the eighth operation and restoration of the step
relay Ri380 the wiper 1834 of the station switch
UB{830 is driven intc engagement with the eighth
contact in the associated contact bank terminat-
ing the conductor C{34, thereby to prepare a cir-
cuit for energizing the winding of the extended
service relay R1520; however, this cirerit is not
comnleted upon the next operation of the pulse
relay R930 in view of the fact that the extended
service conductor C866 terminated by the eighth
contact in the contact bank associated with the
wiper 841 of the send switch U248 has no ground
potential thereon, the extended service relay R840
occupying its restored pesition at this time. Simi-
ilarly, upon the ninth, tenth and e’eventh opera-
tions and restorations of the step relav R1338,
the wiver (23{ of the station switch UB!829 is
driven into successive engagement with the re-
spective ninth, tenth and eleventh contacts in the
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associated contact banks respectively terminating
the conductors C133, C132 and C{3{, thereby suc-
cassively to prepare circuits for respectively ener-
gizing the party relays R1520, R1540 and RI1550;
hcowever, these circuits are not completed uron
the corresponding operations of the pulse relay
R9320 in view of the fact that the party conduc-
tors C867, C868 and C869 respectively terminated
by the ninth, tenth and eleventh contacts in the
contact bank associated with the wiper 84{ of
the send switch U840 have no ground potential
thereon, the corresponding party relays R1120,
R1138 and R1140 cccupying their restored posi-
tions at this time.

The intermittent operation of the pulse relay
R830 in the primary register BB continues, as
explained above, until the wipers noted of the
send switch U840 are driven into engagement with

.the twenty-fourth contacts in the associated con-

tact banks. More particularly, when the wiper
242 of the send switch U848 disengages the
twenty-third contact in the associated contact
bank the previcusly traced holding circuit for
energizing in multiple the upper and lower wind-
ings of the pulse relay R938 is interrupted, there-
by to arrest further operation of the latter relay.

The subscriber at the calling private subscriber
substation TP then proceeds to dial the second
digit 2, thereby to cause the line relay R920 in
the primary register 50 to follow the impulses of
the digit mentioned. REach time the line relay
R920 restores it completes, at the ccntacts 924,
an alternative circuit for energizing the winding
of the transfer relay R860, this circuit extending
from ground by way of the contacts 924 and {046,
the winding of R880 and the contacts 1655 to
resistance battery. When thus energized the
transfer relay R860 operates to complete, at the
contacts 881, the previously traced circuit for en-
ergizing the magnet SMf34 of the segvence
switch S839, thereby to cause the latter magnet
to operate and condition the wipers noted of the
sequence switch S836 to be driven an additional
step in the counterc'ockwise direction. Also, the

5 transfer relay R860 completes, at the contacts

862, the previously traced circuit for energizing
the winding of the transfer slave relay RI8T0,
thereby to causs the latter relay to operate. Upon
operating, the transfer slave relay RI07) com-
pletas, at the contacts 1071, the previously traced
circuit for energizing the mark magnet MMI 172
in the mechanical impulse repeater {178 in order
to cause the latter magnet to operate. Also, the
line relay R920 repeats, at the grounded contacts
922, the impulses of the second digit 2 to the re-
ceive magnet RMI{T1 in the mechanical impulse
repeater [410; whereby the receive magnst
RMI 171 operates and restores in crder to register
the second digit 2 in the mechanical impulse re-
paater 1§10, When the first impulse of the second
digit 2 is registzred in the mechanical impulse
repeater 1170 the set of switch springs S(!77 is
actuated into engagement, thereby to prepare a,
circuit traced hereinafter for energizing the upper
winding of the release hold relay R9E8.

At the conclusion of the second digit 2, the
line relay R920 reoperates, thereby to cause the
restoration of the transfer relay R858 shortly.
thereafter. Upon restoring, the transfer relay
R260 interrupts, at the contacts 861, the previous-
ly traced circuit for energizing the magnet SM834
of the sequence switch S830, thereby to cause
the latter magnet to restore and drive the wipers
noted of the sequence switch S838 an additional
step in the counterclockwise direction. When the
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w1per 833 ot "the sequence switeh! S335 disérigaeds®
the first"contaet in - the aSsociated contaet: bank:
the previoiisly’ traeed- cirétit for- energxzmcr -the”
winding-of- the ' delay send relay R1930 is intei>
ripted; theréby to cauise the latter relay to'res
store; Also, the' transfer relay R860 interrupts:-
at the cohtacts'882; the prevmusly traced circtit-
for energizing the wmdmg -of the transfer slave:
relay R{878; thereby to’ cause the latter rélay to”
réstorei- Upon restormg, the transfer slave relay”
R{070" interrupts, -at’ the contacts l(l'“ the pres
viously traced circuit for energizing the mark=
magnet’ MM 112 in the mechanical impulse ré~
peater 1179; thereby to caise-the latter: magnet
to-restore and mark the digit'2 as registered in:
the mechanical impulse repeater {{70:

Upolr- réstoring,  the delay send relay Rlﬂs&
completes at the contacts 1834, an obvious eirk-
cuit, lnc'iudmcr the contaets™ 1021; for energizing

thé send magnet’ SMi17§ inthe mechanical im=~ gj

pulse: repeater 1170° thereby to cause the latter”
magnet‘to operate and interrupt, at the contacts:
1174, the previously traced circuit- for ‘energizing”
the' wmdmg of the send relay Ri1010; whereupon
the- latter relay restores. Upon restoring; the-
send relay RI01D 1nter1 upts; at the contacts 1812,
the prevmusly traced cireuit for energizing the"
maghet ‘BMS$13 of the second code' switchi B818;
thereby-to cause the latter magnet to restore and
drive the wipeérs'noted of the sscond code switeh
Bad one stey in ‘the clotkwise direction. When
the wipér 812" of tHe second code switch B§10°
is driven one step in‘th& clockwise dlrectgon into’
ehgagement with the first’ coritact in the asso--
- ciated contact bank, the previously traced circuit
for energizing the winding of the delay send relay
R1030 is again completed this' circuit including
the grounded wipér 833 of the sequence switch
8880" and the engaged second contact in the
associated contact bank: When thus’ energized’
the delay send'relay R1838 reoperatés to inter-
rupt; at the contacts® 1631, the previously traced
mrcult for energizirig’ the sehid magnet SMIit13"
in ‘the mechanical impulse repeater 1170; thereby’
to cause ‘the latter magnet to réstorein order to”
recomplete; at the contacts 1174, the previously”
traced circuit for energizing the winding of the
send relay Ri818; whereupon the latter rélay’
réopérates. Also, whén the send relay RI010 re--
stores, piior to the reoperation thereof deseribed’
above, it interrupts, at the contacts 1013, the”
previously traced circuit for energizing the mag-
net'SM 843 of the register sequence switch S1840;°
thereby to cause the latter magnet to restore and”
drive the wipers noted of the register sequence”
switch S840 one step in’ the counterclockwise’
direction.

Upon- reoperating; the send relay RI 010 rei-
completes, at the contacts IO,I 2, the previously’
traced eircuit- for' energizing the magnet: BM8I3"
of the second code switch B818, thereby to cause”
thelatter magnet to operate in order to condition
the wipers'noted of the second code switch B810
to*be driven an additional step in the clockw1se
dlrectwon Also upon reoperating, the send relay’
R1018 recompletes, at the contacts {813, the pre--
v1ously traced eircuit for energizinig the magnet’
SM1i843; thereby to cause the latter magnet to’

operate in order to'condition the wipers noted
of'the register sequence switch S1849 to be driven
anadditibhial step ih'the counterclockw1se ‘direc-"
tiom.

At this‘time; the mechanical inipulse repeater
{ no proceeds to tratismit the second digit 2°reg:-
istered thetrein by way of the set’ of imipulse

sprirgs’ 81178 More: partlcularly, the seddiid:
digit' 2 is”transmitted -by way of the set”of imz-
pbulse- springs S{178 in the rmechanical impulser
repeater 1170 t0 the magnet BM1723 of the sées-
== ond- code- switch Bi728; the cireuit: ektendingi.
when completed, from grourd-by way of the-set:
of -impulse springs S1178, the contacts 1985;:C986;"
the wiper {183 of the finder switch F1180, C1193;-
the-contacts 1368,-the wiper {841 of the régister
1§+ Sequence switch 1840 and the engaged first con--
tact in the associated contact bank C128 and ths’
winding of BM723 to battery. Each- time the:
above-traced circuit is completed and then intess
rupted the magnet BM1723 operates-and restores;:
15 theréby to drive the wipers noted of:the’ second:
code switch Bi720 one step in’ the counterclocks"
wise" directlon' and to complete and then interz-
rupt, at the contacts 1725, an obvious cireuit;
cludmg the contacts [252; for energizing the ver:
' tical .magnet- PMI650° of the composite” code”
switch P1648. When the vertical magnet PMI§50°
is thus energized andsubsequently deeneizized:
it operates and- then restores, thereby to drivi
the wiper set of the composite code switeh-Bl6§40-
g5~ one-step in the vertical direction.

Hence, the mechanical impulse répeater lﬁﬁ‘
transmits the second digit 2 by Way of theset’ of
impulse springs SE{718 to the magnet BMI1728 of
the sécond code switch BI720;  and’ the latter:

ghimagnet répeals to the vertical magiet’ PMiBEE
of - the comigosite code switch Pi645. Aftér the®
second-digit'2 has been transmitted from the'mes
chanical impulse repeater {178 the wipers ' noted:
of ‘the- ‘second code switeh BIT5g engagesthe ‘sees
35" ond- contacts in the assoeiated contact baxiks arnd”
the wiper set'of thé colipesibe codé switch Pi640"
occupies its second ‘vertical position; When' th
wipers ri6ted of the secoiid code switch: Bl 20 ¢
gage the second contfacts in the associated?
40" tact banks the W and Y conductors ih the ass0%-
ciated set'of WXYZ malkmg cohidiictors 1853%ate
mwarked wuh grounid potenitiall the mairking of’
the set”of’ marking conduectors’ 1853 mefitiohed’
corresponding’ tothe digit 2.
45 The subscriber at the calling private siubsciiber”
substation TP theri proceeds to dial the third digit*
47 thereby to cause the line relay RQZB in the priv-
mary registér 50 th: follow ‘the 1mpu1ses of t e*
digit méntioned. The line relay’ RQ’MJ ‘effectsrer
50 oPerdtion of thie transier relay R880; and the lat-'
ter ;elay ‘effects reoperation of the transter sIave
rélay RIG'!EJ in the¢ nanner prev1ous1y explamed :
Algo, the llne relay R&28° repeats tHe impulées: of
the third digit 4 to the" 1ecewe magnet RM {1 TH;
55 whereby the third digit 4 isre gistered in'the me~
chanical impulse’ repéater | i78, in the’ manner
previously explamed At the conclusmn of  thet
third® dlout 4 the line relay R9Z0 remains reoper--
ated, thereby to effect restoration of the tramsfer
60-relay R856 and the consequent restoration of the®
transfel slave relay Ri876. The transfer relay
R3%S ‘causésthe ‘wipers’ mcntloned of the seoueﬂce
switch S836°to bedriven an addltlonal step pisl tne
counterclockmse dxrectxon in t’1e ‘manner prev1
65 ously eXplaired; whereupon the delay send’ relay
R1880 vestores in orgier to effect reoperation’ of"
the ‘send magnét SMi{73 in the mechanical iniet
pulse repeater 1175.  The send magnet S‘\/I! 1%
effects restoration of the send relay R1018; Where-‘
70 upon the wipers noted of the second code stwiteh®
B8{( are driven an-additional step in‘the cloek-"
wise direction, thereby to effect reopelatmn of”
the delay send’ relay. R!838 in’ the manher’ pré="
viously” explamed Also the  send rélay’ Riti0"
75* causes thHe wipers oted 'of  the registet seiiienee”
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swifch 51848 in the-register transiatos 10 to be

driven an additional step in the counterclockwise

direction, ;in: the manner previcusly explained.
Upon reoperating, the delay send relay Ri 239 ef-
fects the restoraticn of the send magnet SMI1{13
in_the mechanical impulse repeater 1178, where-
by the send relay R840 is reoperated, in the man-
ner described ahove.

- At this time, the mechanical impulse repeater
1170 transmits the third digit 4 registered therein
by way of the set of impulse springs S1t18 to the
magnet CM{784 of the third code switch Ci130,
The circuit for energizing the magnet CMI784
extends, when completed, from ground by way of
the set of impulse springs S{178 in the mechani-
calimpulse repeater { {10, the contacts {685, C986,
the wiper 1183 of the finder switch Fi{8§, C1193,
the contacts 1363’, the wiper §841 of the register
sequence switch S1848 and the engaged second
contact in the asscciated contact bank, C127, and
the magnet CM 1734 to battery. Hence, the mag-
net CM 1134 is operated and restored four times,
whereby the wipers noted of the third code switch
C1130 are driven four steps in the counterclock-
wise direction. Also, the magnet- CMi734 com-
pletes and interrupts four times, at the contacts
1735, an obvious circuit, including the contacts
1251, for energizing the rotary magneb PMI55! of
the composite code switch P1640. The conse-
quent operation and restoration of the rotary
magnet PM {651, four times, causes the wiper set
of the composite code switch Pi648 to be driven
four steps in the rotary direction. At this time,
the wipers noted of the third code switch CI730
engage the fourth contacts in the associated con-
tact banks, thereby to mark the X and Y conduc-
tors in the associated set of marking conductors
{954 with ground potential, the marking men-
tioned of the set of marking conductors 1554 cor-
responding to the third digit 4.

" The subseriber at the calling private subscriber
substation TP then proceeds to dial successively
the digits 1, 2, 3 and 4 constituting the numeri-
cal portion of the directory number; whereby
the apparatus in the primary register 50 and
the register translator 10 operates, in the man-
ner previously explained, in order to cause the
fourth, fifth, sixth and seventh digits mentioned
to be registered first in the mechanical impulse
repeater 1170 and then to be transmitted there-
from to the register translator 710. The fourth,
fifth, sixth and seventh digiis are respectively
registered in the first numerical switch D1746,
the second numerical switch EIT50, the third

nurnerical switch FI8108 and the fourth numeri- :

cal switch GI828 in the register translator 18,
in a manner substantially identical to that previ-
ously explained. At the conclusion of the dial-
ing of the digits mentioned at the calling pri-
vate subscriber substation TP, the wipers noted
of the first numerical switch D!{740 engage the
first contacts in the associated contact banks,
thereby to mark with ground potential the W
and X conductors in the associated group of
WXYZ marking conductors {855, the marking
mentioned corresponding to the digit 1; the wip-
ers noted of the second numerical switch E1750
engage the second contacts in the associated
contact banks, thereby to mark with ground po-
tential the W and Y conductors in the associat-
ed group of WXYZ marking conductors (956,
the marking mentioned corresponding to the
digit 2; the wipers noted of the third numerical
switch 71810 engage the third contacts in the
associated contact banks, thereby to mark with
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ground potential the W and Z .conductors in
the -associated group of WXYZ marking con-
ductors 1857, the marking mentioned corre-
sponding to the digit 3; and the wipers noted
of the fourth numerical switch G820 engage
the fourth contacts in the associated contact
banks, thereby to mark with ground potential
the X and Y conductors in the associated group
of WXYZ marking conductors 1958, the marking
mentioned corresponding to the digit 4. At this
point, -it is noted that, when the wipers noted
of the second code register B1720 and the third
code register C17138 are respectively moved away
from their home positions, the sets of switch
springs BS1728 and CSI7T31 are respectively ac-
tuated; similarly, when the wipers noted of the
first numerical switch Di740, the second nu-
merical switech E{150, the third numerical
switch Fi810 and the fourth numerical switch
G 1820 are respectively moved away from their
home positions, the sets of switch springs
DSI147, ESi156, FSi1816 and GS1825 are respec-
tively actuated.

Considering now the operation of the register
translator T8 in greater detail, it is pointed out

“that, after the third digit 4 has been transmit-

ted from the mechanical impulse repeater {70
in the primary register 59 to the register trans-
lator 10, the first digit 6 is registered in the first
code switch AITi0, the second digit 2 is regis~
tered in the second code switch BI120 and the
third digit 4 is registered in the third code switch
C1730. The wiper 1713 of the first code switch
Al1Ti0 engages the fourth contact in the asso-
ciated contact bank, thereby to select the fifth
wiper 1645 of the wiper set of the composite
code switch PI1640; and the wiper set of the com-
posite code switch P1640 occupies its second ver-
tical position and its fourth rotary position.
Also, at the conclusion of the third digit 4, the
wipers noted of the register sequence switch
Si840 are moved to engage the third contacts
in the associated contact banks, in the manner
previously described. When the wiper (842 of
the sequence switch S1840 engages the third
contact in the associated contact bank a circuit
is completed for energizing in multiple the up-
per and lower windings of the pulse relay RI310,
this circuit extending from ground by way of
the wiper 1842 of the register sequence switch
Si840 and the engaged third contact in the as-
sociated contact bank, CI471, the contacts 1313
and the windings of R1310 to battery. It is not-
ed that the lower winding of the pulse relay
RI318 includes an adjustable condenser (3185,
whereby the rate of operation of the pulse relay
R1318 may be adjusted. Acecordingly, the pulse
relay RI313 operates intermittently, approxi-
mately twenty times per second in the present
example, for a purpose more fully explained here-
inafter.

Also, at this time, ground potential is applied
by way of the wiper 1713 of the first code switch
AlTI0 and the engaged fourth contact in the
associated contact bank to the fifth wiper 1645
of the wiper set in the composite code switch

"P1640; while the fifth wiper P1645 mentioned

engages the 2 up 4 in contact in the associated
contact bank, which contact is connected to a
predetermined contact in the contact bank as-
sociated with the wiper 1628 of the wiper set in
the rate and route switch RI1620 by way of the
jumper 1872. More specifically, for purpose of
illustration, the 2 up 4 in contact in the contact
bank associated with the fifth wiper 1645 of the
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‘wiper seb in the: eomposite code switeh PI640" is
connected to'the 9 up4 in-contact in the con-
tact bank- associated with 'the wiper 1528 of the
wiper ‘set in the rate-and route switch R{628,
The 9 up 4 in contact in! the contact bank asso-
ciated with the wiper 1628 corresponds to a rout-
ing for -the present call via excharnge 1 Zone 73,
the -exchange in-zone 48 and exchange | zone
82 to exchange -4 zone ‘52, ‘which Troute com-
“prises four routing ‘digits. "The particular four
routing digits required do not-bear any relation-
‘ship whatever ‘with respect to-the first digit s,
“the second digit 2 and the ‘third digit4 dialsd;
“but are designated in conformity with the trunk-
“ing plan utilized, which is assumed to ‘be via
‘the route specified ‘above. - More :specifically, ‘the
routing digits required in‘order-to route the call
via the route specified comprise the -four -digits
2462. Hence, the first, second and ‘third digits

‘6,2'and 4 dialed at the calling private subscriber 2

substation TP must be converted into the four
routing digits 2, 4, 6 and 2, which routing digits
‘correspond to the rout:specified in.conformity
‘with the established:trunking plan.

‘Accordingly, the rate and route switch R{620
is operated to its-ninth vertical-position and its
fourth rotary position ‘in:order -to - eause - the
“wipers noted of ‘the “wipér ‘set therein to seize
‘the respective 9-up 4 in contacts in the dsso-
ciated contact banks. In -order to ‘accomplish
this end,-the contacts in ‘each level of 'the con-
“tact bank associated with ‘the Wiper- 1628 of the
~wiper set in the rate and route switch " RI1620
are connected.-by way of individual resistors; each
having a high resistance, to the -numerically
corresponding control contact in thevertical‘con-
trol contact bank associated with the vertical
control wiper 1629. “For example, each contact
in-the first level of the contact bank:associated
“with the‘wiper 1628 of -the ‘wiper set in‘the rate
and route switch R1620 is connected by wav of
an individual resistor 1679 to the -first contact
in ‘the vertical control -contact bank assecidgted
with the vertical control wiper §629.

As previously explained,-when the ‘wipers noted
-of the register sequence -switch -S1840 engage
‘the third contacts “in - the -associated contact
banks, ‘the pulse relay R{319 is set into- opera-
tion. Each time the pulse relay RIS operates
ab-this time a-ciredit:is-completed “for energiz-
ing'the vertical magnéet RM §630 of the rate-and
routs -switch R1628, this circuit-extending frem
ground by way of ‘the contacts ‘1311, i222 and
{232 “and ‘the -vertical magnet "RM{G30 {'to “hat-
tery; and each time the pulse relay RI3[S ‘re-
stores it interrupts, ‘at ‘the icontacts 1311, ‘the
‘previously traced circuit for energizing the ver-
‘tical magnet 'RM{I630. Accordingly, the “ver-
‘tical magnet RMI630 operates  intermitiently,
thereby to-drive ‘the wiper-set in the rate and
route switch R 1628 step by step in the vertical
direction. ‘When the'vertical control wiper 1629
of “the Wwiper sét "in ‘the rate ‘and rtoiite ‘siwitch
R 1620 "engages tHe "dinth Zcontaet [in 1the ~gss0-
ciated vertical -‘control -contact bank, :résistarce
ground potential -is applied thereto by sway .of
‘the previously traced:path, including the:jumper
{672, from the grounded wiper 173 of the first
code switch “Ai{719. This application of ground
:potential to -the :vertical .control wiper #5829 of
the wiper set in the rate and route switch R {620
completss ‘o -ecircuit for ~energizing :the upper
winding - of the .transfer .relay -RI230 in ~series
with ' the vertical “magnet RM1638, ‘this- circuit

sextending :from ‘the sgrounded vertical “control -
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"RMIi831 of the rate and route switch R1620.
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-wiper 1629 of the -wiper ‘set. mentioned by way

of the upper winding of RI1230 and the vertical

‘magnet -RMI1630 - to -battery. - At this point, it

is noted that the above-traced. circuit’ for ener-
gizing the upper winding of the transfer relay
R1238 is completed when the pulse relay Ri310

‘restores following the ninth impiilse, as ground
‘potential is applied by way of the contacts 1311,

1222°'and 1232 to the terminal of the upper wind-
ing of the transfer relay Ri230 prior to the res-

“toration of ‘the pulse relay RI1310. -

‘When thus ensrzizéd the transfer relay R1230

-operates to complete, at the contacts 1234, an
~ebvious -holding circuit,  including the grounded

hold conduetor CI1353, for énergizing the lower
winding thereof. “Further, the transfer relay
Ri288-interripts, at the contacts 1232, the pre-
viously ‘traced original eircuit for energizing the

‘vertical masgnet -RMI8EED of the rate ‘and route

switch -Ri620; and “prépares, at the “contacts
1233, a circuit for energizing the rotary magnet
The
circuit for energizirig the rotary magnet: RM{638
extends, when' completed, from ground by way
of the contacts 1341,71222 and 1233 and the rotary
magnet RMI831 to batiery. Aeccordingly, the in-

“te¥imittent operation of -the pulse relay ‘Ri3{8

* ‘gauses the rotary magnet RMI631 to operate
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R 319,
‘R1228 is ‘of "the marginal type and will operate

intermittently, thereby to drive the wiper set in

“the rate and route ’switch R1620 step by step in
‘the rotary direction.

When the wiper 1628 ‘of the ‘wiper gét in the

“rateand route switch R{620 engages the'9 up 4 in

contact in -the associated contact bank, direét
ground potential is applied thereto by way of the

‘Jjumiper 1612 ‘from the grounded wiper {713 of
‘the first: code:switch A{7T18, thereby fto complete

a circuit for energizing the lower winding of the

-stop relay R1220 in series ‘Wwith the rfotary mag-

net 'RMI839, -this '¢ircuit ‘extending from ‘the
grounded wiper 1528 of the wiper Set in the rate

“and route switch R 1628 by way of the lower wind-
ing R 1228 and the rotaty magnet RMIS3{ fo
-battery. It is noted that ‘the above-traced cir-

cuit for enérgizing the'lower winding of the stop
relay R{229 is compléted upon the:restoration of

-the pulse relay Ri31§ following the fourth im-

pulse ds direet ‘ground potential is: ‘applied by

“way of the contacts 1311, 71222 and 1233 to one
“terminal of the lower ‘wirdding ' of the stob relay

R122% prior to the restoration of the pulse'relay
Further, it is noted that the stop relay

-only when direct ground poteritial is encountered

‘by the wiper 1628 6f the wiper et in the rate and
‘rolte switch R1620.
-Stop relay B1228 operates to'complete. at tle con-.

When thus energized the

_tacts 224, an obvious holdirig circuit, including
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the grounded Hold conductor Ci3583, for-energiz-
ing ithe Upper winding theréof; and to interrupt,
at the coritacts 1212, the previously “traced orig-

‘inal eireuit for ‘energizing “the "rotary magnet
‘RM 831 of the rate and route switch R1628. Ac-

cordingly, at this time, thie wiper-set in the rate

“androute’switch R 1520 occupies its ninth vertical
‘axid its fourth rotary positions.

Itis noted that, when the wipéeriset inthe’com-
posite code switch P1648 is moved away from its
normal vertical position, the set of switch springs
PSI652 is actuated; similarly, when the wiper
seb in the ‘rate ‘and route switch R{620 is moved
away from its normal vertical position the set 6f
‘switch spririgs RS{832 -is ‘actuated. ‘When 'the

.86t of -switch 'springs . RS#5632 -is 'thus actigai;ed g
7 ‘Helding “cireuit for ‘ensrgizing ' the “windings - of
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the pulse relay Ri310 is completed, this circuit
extending from ground by way of the contacts
1225, the contacts 635 of the set of switch
springs RS1632, Ci1471, the contacts (3i3 and
the windings of R1310 to battery. Accordingly,
when the stop relay R1228 operates it also inter-
rupts, at the contacts 1225, the above-traced
holding circuit for energizing the windings of the
pulse relay R1310, thereby to arrest further op-
eration of the latter relay at this time.

Considering now the jumper arrangement
among the contacts in the contact banks in the
rate and route switeh R1629, it is noted that the
respective 9 up 4 in contacts in the contact banks
respectively associated with the wipers 1625,
1624, 1623 and 1622 of the wiper set in the rate
and route switch RI1623 are respectively con-
nected by way of the jumper 1575 to the second,
fourth, sixth and second marking conductors in
the marking cable 1881; while the 9 up 4 in con-
tact in the contact bank associated with the
wiper 1621 of the wiper set in the rate and route
switch R1620 is connected by way of the jumper
1674 to the control conductor C1i3.

The operations of the rate and route switch
R 1629 described above, in response to the opera-
tion of the composite code switch P1640, take
place in an extremely short interval of time at
the conclusion of the third digit 4; and in the
meanwhile the subscriber at the calling private
subscriber substation TP continues to dial the
fourth digit 1, the fifth digit 2, the sixth digit 3
and the seventh digit 4 in order to cause the
digits mentioned to be registered in the respec-
tive first numerical switch D748, the second
numerical switch E{7506, the third numerical
switch Fi819 and the fourth numerical switch
1820, in the manner previously explained.

Continuing now with the operation of the reg-
ister translator 70, upon operating, the stop re-
lay RI228 completes, at the contacts {221, an
obvious circuit, including the contacts {421, for
energizing in multiple the upper and lower wind-
jngs of the pulse relay R1425. It is noted that
the upper winding of the pulse relay R1420 in-
cludes an adjustable condenser {324, whereby
the rate of operation thereof may be adjusted.
In the present instance, the pulse relay R1420
is adjusted to approximately ten impulses per
second.  Also, the stop relay R1220 completes, at
the contacts 1228, a circuit for energizing the
winding of the digit spacer relay R1448, this cir-
cuit extending from ground by way of the con-
iacts (228, the wiper 1841 of the digit sequence
switch Ni6{8 and the engaged home contact in
the associated contact bank, C128, the contacts
{452 and 1453 and the winding of RI1448 to re-
sistance battery. At this point, it is noted that
the above-traced circuit for energizing the wind-
ing of the digit spacer relay R1440 must be in-
itially completed when the pulse relay R{420
occupies its restored position in view of the fact
that a path is completed for short-circuiting the
winding of the digit spacer relay R1440 prior fo
the operation thereof and while the pulse relay
R 1420 occupies its operated position. The path
mentioned extends from one terminal of the
winding of RI{440 by way of the contacts 1422
and {£44 to the other terminal of the winding of
Ri442,

When thus energized the digit spacer relay
R 1440 operates to interrupt, at the contacts {444,
a point in the previously traced path for short-
circuiting the winding thereof; and to prepare,
at the contacts 1443, a circuit traced hereinafter
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for energizing the magnet KM1924 of the sender
switch K(926. The above-mentioned circuit for
energizing the magnet KM 1924 is completed upon
the next operation of the pulse relay R1420 and
extends from ground by way of the contacts 1226,
the wiper 1611 of the digit sequence switch Ni610
and the engaged home contact in the associated
contact bank, Ci20, the contacts 1462, 1453, (422
and 1443 and the magnet KMI924 to battery.
‘When thus energized the magnet KM 1924 oper-
ates, thereby to condition the wipers noted of the
sender switch K1920 to be driven one step in the
counterclockwise direction. When the puilse re-
lay R 1420 next restores it interrupts, at the con-
tacts 1422, the previously traced circuit for ener-
gizing the magnet KM1924, thereby to cause the
jatter magnet to restore and drive the wipers
noted of the sender switch K1920 one step in the
counterclockwise direction. Thus, the pulse relay
R1420 causes the wipers noted of the sender
switch K928 to be driven step by step in the
counterclockwise direction. :

At this point, it is noted that the circuit fo
energizing the upper winding of the line relay
R650 in the primary selector 40 and including
the conductor C1195 comprises two branches; the
first branch including the grounded contact 1423
of the pulse relay R1420 and the second branch
including the wiper (922 of the sender switch
K 1920 and the engaged grounded home and first
contacts in the associated contact bank. Accord-
ingly, upon operating, the pulse relay R1420 in-
terrupts, at the contacts 1423, the first branch in
the circuit for energizing the upper winding of
the line relay R650 in the primary selector 40.
However, the circuit for energizing the upper
winding of the line relay R650 is not interrupted
at this time due to the completed second branch
therein, including the wiper 1922 of the sender
switch K1920 and the engaged home contact in
the associated contact bank. Hence, when the
wiper 1922 of the sender switch K920 is driven
two steps in the counterclockwise direction it dis-
engages the first contact in the associated contact
bank, thereby to interrupt the second branch in
the previously traced circuit for energizing the
upper winding of the line relay R650 in the pri-
mary selector 40. Accordingly, after the wipers
noted of the sender switch K1920 engage the sec-
ond contacts in the associated confact banks, fur-
ther operation of the pulse relay R1420 is effective
intermittently to interrupt, at the contacts 1423,
the first branch in the previously traced circuit
for energizing the upper winding of the line relay
R650 in the primary selector 408, whereby the line
relay R658 follows subsequent impulsing of the
pulse relay R1420. The line relay R650 in the pri-
mary selector 40 operates intermittently in order
to drive the wiper set in the switch mechanism
600 step by step in the vertical direction.

The operation of the pulse relay R1420, de-
seribed above, continues until the wiper 1923 of
the sender switch K1920 engages a mark contact
in the associated contact bank; the fourth con-

; tact in the contact bank associated with the wiper

1923 heing marked in the present instance as this
contact terminates the second marking conductor
in the marking cable 1881, whereby a circuit is
completed for energizing the winding of the digit
stop relay RIi460. This circuit extends from
ground by way of the contacts 1262, the wiper
1613 of the digit sequence switch Ni610 and the
engaged home contact in the associated contact
bank. the wiper 1625 of the wiper set in the rate

~and route switch R1620 and the engaged 9 up 4
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:in coritaet: in the:associated: contact bank, the
“jumper £675, thesecond marking conductor inithe
‘marking cable: 1881, the wiper 1923 of the:sender

switch KI1920 and the -engaged fourth con-

stact in the associated contact bank, and the wind- :

“ing.of Ri4E5 to battery. ‘When thus energized
‘the ‘digit -stop relay Ri480 operates, for ‘a pur-
pose: more fully.explained hereinafizr. <At this
~point, it is noted that, upon operating, the digit
zgpacer relay ‘Ri448 completes, ‘at-the ‘contacts
«f441- a: eircuit for-energizing the magnet NMi614
of ‘the "digit sequence switch WG48, this circuit
~gxteniding from . ground by way of the contacts
‘1481 and #4144 gnd the magnet NMi514 10 battery.

“When thus energized the magnet NM {614 oper- .

~ates, thereby to condition the wipers noted of the
digit:sequence switch N{£10 -to be driven one step
‘in the counterclockwise direction.

Upon operating, the digit stop relay Ri488 com-
-pletes, at the contacts (436, a holding circuit for
sgnergizing the winding thereof, this.circuit ex-
“tending from ground by way of the set of switch
~springs KS1926, the contacts 1466 and the wind~
“ing of R 469 to battery. -At-this point, it is noted
‘that the set-of switch springs KS{925 is actuated
‘into ‘engagement when the wipers:noted of ‘the
sender switch K 1928 are driven: one step in the
‘ecounterclockwise direction. Alss,”the digit stop
‘relay ‘RI460 interrupts, at the contacts 1451, the
-previously traced circuit for energizing the mag-
‘net-NMI614, thereby to cause the latter magnet
‘to restore and drive the wipers noted of the digit
“gequence switch N{8#8 one step in the counter-
clockwise direction. "Further, the - digit stop re-

lay ‘R 4460 -completes, ‘at the contacts 1435, an.

obvious path ‘in ‘multiple - to the contacts 1423
~controlled by the pulse relay R1420, and conse-
‘quently -a holding circuit 'substantially identical
‘to that previously traced for energizing the upper
~winding of the line rélay RE53 in ‘the primary
-selector49. -Hence, further operation of the line
relay R650 in the primary selector 48 is arrested
~at this time, thereby positively to arrest further
~movement of the wiper set in the switch mecha-
‘nism 660; whereby the wiper set in the switch
‘mechanism 600 is arrested in the second vertical
position corresponding to the first routing digit-2.
“Also, the digit stop relay ‘R 480 interrupts, at the
~contacts 1462, the previously traeed circuit for
energizing the winding of the digit-spacer relay
"R 1449, thereby to cause the latter relay to restore.
Upon restoring, “the digit spacer relay R{449
~completes, at the contacts 1442, analternative
circuit for energizing the magnet KM(924 of the
“sender switch K928, this circuit extending from
ground by way of the wiper 192{ of the sender
‘switech K1920 and the engaged contact in the
associated contact bank, the contacts 1442 and
1925 and the magnet KM{924 to battery. Ac-
-cordingly, .the magnet KMI1928 operates inter-
mittently at.this time in order to drive the wipers
noted of the sender switeh. K1820.step by step-in
-the . counterclockwise .direction :until .the wiper
1921 thereof disengagss the twellith contact-and
‘engages the thirteenth contact in.the associated
cconbact bank, thereby to interrupt,.at the twelfth
‘eontact mentioned, the previously traced eircuit
for energizing the magnet KNii824. and to-com-
:plete, "at .the ‘thirteenth contact mentioned, :an
ralternative ‘¢ircuit for-energizing the winding of
zthe -digit spacer relay RI1443. The last-men-
tiomed circuit extends.from ground by way of the
wiper 1821 of the sender:switch K920 -and the
©rgaged “thirteenth contact :in the -assoéiated
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reontact bank, the:contacts: (463:amd: the:: wmd!ng
of R1440 to resistance battery.

‘When thus . energized  the ' digit “spacer: relay

Ri446.reoperates, thereby to recomplete,satithe
contacts: 1443, an alternative eireuit forzenergiz-
ing ‘the magnet KM 924 :of .the rseridersswiteh
“K1820. ‘The last-mentioned circuit: extends. from
‘ground by’ wayof .the wiper: 192 { ~of the:sender
sswitch. K820  and the: engaged thiiteenthtcon-

tact in the associated contact:bank;the contdéts

1483, the contacts (422, -assuming: that theipiilse

relay:R 1420 :is operated :at ‘this:time, :tHe - con-
taets 1443 .and:the magnet ‘KM 1924 tobattery.
"When the:magnet. KMI1924:is :energized.it-oper-
ates, thereby to: condition :the ~wipers: noted ‘of

‘the:sender:switch K 1929 to: be ldrivenran: gddi-
-tional step'in:the:counterclockwise .direction.;Ac~
‘cordingly, -at this ' time, -the rpulse ‘relay :R 1420

completes intermittently, atithe -contacts 1422,

thesabove-traced circuit for-energizing ‘the:mag-
net"KM1824, thereby to cause the:magriét:nien-
‘tioned fo_operaterintermittently; whereupon the
“wipers noted of -the "sender switch ..K1920 sare
driven additionalsteps inthe:countercloekwise

-direction:until .the wiper: 1921 thereof disengages

«the seventeenth contact in-the associated:con-
tact bank and engages the eighteenth. contsct
-therein, ‘thereby to interrupt the :previously
“traced alternative -eircuit .for “energizing :the
winding of the:digit:spacer relay R{1440:and the
spreviously -traced - alternative:-eircuit: for :inter-
mittently:energizing the magnét KM {924, sWhen
the previously’ traced-alternative circuit for'ener-
.gizing the-winding of the digit'spacer:rélay: R 440
-is interrupted, the latter relay restores, thereby
to-complete, at.the contacts 1442, the:previousty
traced -circuit -including -the -contacts -£925 :for
‘energizing - the magnet-KM 1924, thereby:tecause
-the:latter .magnet:again to:be energized inter-
mittently; "whereupon the ‘wipers :noted 'of the
sender switch XK1929 are-driven:stepibystep:in
-the counterclockwise -direetion until the ‘wiper

1921 thereof:disengages-the twenty-fourth . con-
-tact in -the "associated scontact ‘bank “and ‘reen-
rgages the home:contact.therein,:thereby-to:inter-
‘rupt therabovestraced circuit:for-energizing the
~magnet. KM 1924, ‘When the:wipers:noted of ‘the

sender:switch ‘K920 are thus .returned :to-their
‘home positions the-set of switchsprings:KS1926
-is ‘actuated, thereby to: interrupt sthe: previously
~traced-holding circuit for:energizing theswinding

'of “the digit -stop :relay ‘R 1450, whereupon “the
slatter rélayirestores. “When:the: digit-stop:relay
:R 1480 . restores :the cyele -of -~operation sof the
sender:-switeh K {820-is completed.

(It ig ‘pointed ‘out “that the wipers noted Jinthe
ssender.switch. X 1920 are first driven step-by:step
Ainthe:counterclockwise . directionaway: from:their
“homepositions:at a relatively low speed, thiereby
-tolinsure that “the [imipulses ‘transmitted ‘to ithe
‘upperswinding: of the line relay ‘R850 inthe pri-
‘mary:selector:49 are at a proper -impulsing:rate.
“Upon:operation of:the digit stop relay: R 460 the
‘wipers “noted -0f ‘the ssender ‘switch K F920 sare

driven “at -a relatively *high ‘speed into “erigape-
“ment with' the ‘thirteentth contacts in "the “dsso-
~elated ‘contact banks; -and “‘thereafter the wipérs
‘noted of ‘the sender switch ‘K (920 are difvenatia
‘relativély ‘low speed until they-engage’theeigh-
“teenth contacts in. the associated contact barks,
“thereby to’insure a proper time intervalior=spade
‘between suceessive digits*transmitted’tosthe pi-
“maty ‘seledtor 46, ‘Finally, ‘the “wipers moteqd 6f

“thesenderswiteh K £920 are-griven dt-a rélativaly

“highspesd after they-engage the-tighteerith-con-
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.tacts in the associated contact banks back into

their home positions.
Accordingly, at this time, the first routing digit
2 registered in the rate and route switch RI1§28
has'been transmitted by the sender switch KI1820
to the primary selector 40; the wipers noted of
the sender switch K920 have been returned to
_their home positions in readiness to transmit the
second routing digit 4; and the wipers noted of
the digit sequence switch N{610 engage the first
- contacts in the associated contact banks, thereby
.to render the conirol of the sender switch K920
. in accordance with the second routing digit 4
. registered in the rate and route switch R1620.
Also, at this time, an alternative circuit for ener-
. gizing the winding of the digit spacer relay R1449
is completed, this circuit extending from ground
- by way of the contacts {266, the wiper 1611 of the
. digit sequence switch Ni§i0 and the engaged first

.contact in the associated contact bank, Ci120, the 2

.contacts 1862 and (453 and the winding of RI440
to .resistance battery. Accordingly, the digit
-spacer relay R1448 reoperates, thereby fo cause
- the second routing digit 4 registered in the rate
:and route switch R1520 to be transmitted by the
.sender switch K928, in the manner explained
: above.
In view of the foregoing explanation of the
.cycle of operation of the sender switch K520 to
transmit the first routing digit 2 to the primary
..selector 49, it will be readily understood that the
- second routing digit 4, the third routing digit 6
-and the fourth routing digit 2 will be sequentially
transmitted to the primary selector 48, in an
-identical manner; the first routing digit 2, the
.second routing digit 4, the third routing digit 6
~and the fourth routing digit 2 being registered
in the contact banks respectively associated with
the wipers 1625, 1624, 1623 and 1622 of the wiper
set in the rate and route switch R1620, in the
: manner previously explained.
- At this point, it is noted that the rate and route
switch R1620 is adapted to register as many as
five routing digits; the actual number of routing
digits required for a given call being determined
by the trunking; ‘plan of the system, four digits
being wutilized in the present example. In the
.event all five routing digits are not utilized, the
present example, the contacts in the associated
‘contact banks engaged by corresponding ones of
the wipers 1625 to 1621, inclusive, are connected
by the jumper 1674 to the control conductor Cii3.
Accordingly, in the present case, the 9 up 4'in
contact in the contact bank associated with the
wiper 1621 of the wiper set in the rate and route
switch R1620 is connected by way of the jumper
1674 to the control conductor Cl13. Hence, at the
conclusion of the fourth routing digit 2, when
the wiper 1613 of the digit sequence switch N16I0
engages the fourth contact in the associated con-
tact bank an alternative circuit is completed for
energizing the magnet NMI614, this circuit ex-
tending from ground by way of the contacts 1252,
- the wiper 1613 of the digit sequence switch NI5i0
and the engaged fourth contact in the associated
.contact bank, the wiper 1621 of the wiper set
.mentioned and the engaged 9 up 4 in contact in
.the associated contact bank, the jumper 1674, the
control conductor Cli3, the contacts 1615 and
the magnet NMi614 to battery. When thus ener-
.gized the magnet NM 1614 operates, thereby to in-
terrupt, at the contacts 1618, the previously
traced alternative circuit for energizing the mag-
_net mentioned. Hence, the magnet NM1614 op-
-erates and restores immediately, thereby to drive
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the wipers noted of the sequence switch N{610 an
additional step in the counterclockwise direction
and into engagement with the fifth contacts in
the associated contact baitks.

In the event the subscriber at the calling pri-
vate subscriber substation TP has completed the
dialing of the fourth digit 1 at this time and has
at least started to dial the fifth digit 2, the first
numerical switch DI1748 has registered therein
the fourth digit 1 and the wipers noted of the
second numerical switch Ei750 have been moved
away from their home positions. Accordingly, at
this time, both of the sets of switch springs
DSE747 and ES1758 have been actuated. When
the set of switch springs ESI756 is actuated there
is completed, at the contacts {739 therzof, an
alternative circuit for energizing the winding of
the digit spacer relay Ri440, this circuit extend-
ing from the contacts {759 of the set of switch
springs ES(158, by way of Cii6, the wiper 1611
of the digit sequence switch N{8i{8 and the en-
gaged fifth contact in the associated contact bank,
C120, the contacts 1462 and {453, and the wind-
ing of R1440 to resistance battexy. Upon oper-
ating, the digit spacer relay R1440 recycles the
sender switch K§928, thereby to cause the latter
switeh to transmit directly the fourth digit 1
stored in the first numerical switch Di743. At
this point, it is noted that the circuit for ener-
gizing the winding of the digit stop relay R1460,
after the fourth digit 1 stored in the first numeri-
cal switch D769 has bsen transmitted by the
sender switch K920 to the primary selector 40,
extends from ground by way of the contacts 1262,
the wiper {613 of the digit sequence switch N1619
and the engaged fifth contact in the associated
contact bank, C185, the contacts 1243, Cii9, the

“wiper 1741 of the first numerical switch DI740

. and the engaged first contact in the associated

40

contact bank, the first marking conductor in the
marking cable §881, the wiper 1923 of the sender
switch K1920 and the engaged third contact in

- the associated contact bank, and the winding of
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R 1459 to batiery. Accordingly, the sender switch
K 1928 is operative at this time to trancmit to the
primary selector 49 the fourth digit 1 stored in
he first numerical switch D740,

In view of the above description of the opera-
tion of the second numerical switch E17150 to
cause the sender switch K{928 fo transmit the
fourth digit 1 stored in the first numerical switch
D{742 to the primary selector 4%, it will be under-
stood that the operation of the third numerical
switech FI1819 is effective to cause the sender
switch K1928 to transmit the fifth digit 2 stored
in the second numerical switch E{750 to the
primary selector 48, In this case, the alterna-
tive circuit for energizing the winding of the
digit spacer relay R{4490 is substantially identi-
cal to that previously traced and includes the
contacts 1817 of the set of switch springs FS1816

"and the wiper 161! of the digit sequence switch

Ni§ig8 and the engaged sixth contact in the as-
sociated contact bank; while the alternative cir-
cuit for energizing the winding of the digit stop
relay R14690 is substantially identical to that pre-
viously traced and includes the wiper 1613 of the
digit sequence switch Ni510 and the engaged
sixth contact in the associated contact bank, the
wiper {751 of the second numerical switch EI750
and the engaged second contact in the associated
contact bank and the wiper 1923 of the sender
switch Ki928 and the engaged fourth contact in

-the associated contact bank.

_Similarly, the operation of the fourth numeryj-
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cal switch G12828 is effective to cause the sender
switch K1920 to transmit the sixth digit 3 stored
in the third numerical switch P840 to the pri-
mary selector 49. In this case, the alternative cir-
cuit for energizing the winding of the digit spacer
relay R1449 is substantially identical to that pre-
vigusly traced and includes the contacts 1829 of
the set of switch springs GS1825, the wiper 641
of the digit sequence switch N{8{0 and the en-
gaged seventh contact in the associated contact
bank; while the alternative circuit for energiz-
ing the winding of the digit stop relay R{1468 is
substantially identical to that previously traced
“and includes the wiper {613 of the digit sequence
switch N{§{8 and the engaged seventh contact
in the associated contact bank, the wiper (811
of the third numerical switch Fi819 and the en-
gaged third contact in the associated contact
bank, and the wiper 1823 of the sender switch
K 1928 and the engaged ffth contact in the asso-
ciated contact bank.

Finally, the operation of the fourth numerical
switch G829 is effective to cause the sender
switch K{929 to fransmit the seventh digit 4
stored in the fourth numerical switch G829 to
the primary stlector 48. In this case, the alter-
native circuit for energizing the winding of the
digit spacer reiay R1442 is substantially identical
to that previously traced and includes the con-
tacts 828 of the set of switch springs GS1825 and
the wiper 1611 of the digit sequence switch N4648
and the engaged eighth contact in the associated
contact bank; while the alternative circuit for en-
ergizing the wind'ng of the digit stop relay R1469
is substantially identical to that vreviovsly traced
and includes the wiper 1613 of the digit sequence
switch N{1848 and the engaged eighth contact in
the associated contact bank, the wiper 182{ of
the fourth numerical switch Gi829 and the en-
raged fourth contact in the associated contact
benk, and the wiper 1823 of the sender switch
K928 and the engaged sixth contact in the as-
sociated contact bank.

Prior to considering further operation of the
register translator 78 and the operation of the
vrimary selector 49 in response to the various
digits transmitted thereto, the operation of the
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detector 28 to detect the lire terminal of the pri-

vabe subscriber line 491 and, consequently, the
numerical portion of the directory number of the
calling private subscriber substation TP is de-
scribed below,

Ozeration of the detector

In the register translator 70, after the third
digit 4 is registered in the third cede switeh
C1138, operation of the rate and route switch
RIE2D is initiated in the manner previously ex-
rlainsd. More particularly, when the wiper sat
in the rate gnd route switch R1529 is driven nine
stens in the vertical direction, the transfer relay
1228 operates in order to cause the wiper set
in the last-mentioned switch to be driven step
by step in the rotary direction, in the manner
previously explained. Also. upon operating, the
ransfer relay R1220 comuletes, at the contacts
§ an obvicus path, including the contacts

123, for annlving ground pofential to the start

conductor C{37f extending to the detector 8.

1322, for apniving srornd potentisl o the start

conduetor CI374 comupletes an obvious ecircuit
for enereizing the winding of the start relay
_R222% in the dstector 88, thereby to cause the

latter relay to cperate. Upon operating, the
_start relay R2228 completes, at the contacts
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2221, a circuit for energizing the magnet FM22{2
of the finder switch F22{6, assuming that the
detector 80 is idle at this time. The cireuit for

-energizing the magnet FM2212 extends from

ground by way of the contacts 2293, 222{ and
2213 and the magnet FM22{2 to battery. When
thus energized the magnet FM2212 operates to
condition the single wiper 22i{ of. the finder
switeh F2218 to be driven one step in the coun-
terclockwise direction, and to interrupt, at the
contacts 2213, the previously traced circuit for
energizing the magnet FM2212. Accordingly,
the magnet FM2212 operates intermittently,
thereby to drive the wiper 2211 of the finder
switch F2218 step by step in the counterclock-
wise direction until it engages a contact in the
associated contact bank terminating a test con-
ductor having battery potential thereon identify-
ing a calling register translator. In the present
example, battery potertial is applied by way of
the storage relay Ri330 in the register translator
719 and the contacts 1321 and 1231 to the test
conductor C127{, thereby identifying the last-
mentioned register translator as a calling register
transiator. Hence, when the wiper 2211 of the
finder switch F22{2 engages the contact in the
associated contact bank terminating the test
conductor CIi271, a circuit is completed for
energizing in series the winding of the hold
relay R2298 in the detector 88 and the winding
of the storage relay R3320 in the register trans-
later 78; this circuit extending from ground by
way of the winding of R22988, the wiper 22il of
the finder switch 2218 and the engaged contact
in the associated contact bank, C1271, the con-
tacts {231 and {321 and the winding of R{330
to battery. When this series circuit is com-
prleted the hold relay R2298 and the storage relay
R 1339 onerated. Upon operating, the hold relay
R228% interrupts, at the confacts 2293, the pre-
viouslv traced ecircuit for energizing the magunet
FM2212 of the finder switch F22(8, thereby
positively to prevent further operation of the
finder switch F2248 at this time. Also, the hold
relay R2280 completes, at the contacts 2292, an
obvicus circuit, including the contacts 2281, for
eneorgizing the winding of the test hold relay
R227%, thereby to cause the latter relay to on-
erate; and completes, at the contacts 2282, an
obvious circuit, including the contacts 2253, for
enérgizing the winding of the release relay
R2248, thereby to cause the latter relay to oo~
erate. Upon operating, the test hold relay R2270
comnletes, at the contacts 2275, an obvious cir-
cuit for energizing the winding of the test hold
relay R22608, thereby to cause the latter relay
to operate.

In the register trarslator 78, upon overating,
the storace relay R1330 completes. at the con~
tacts $33{. an obvious circuit for enersizing the
winding of the stora~e slave relay R1948, there-
by to cause the latter relay to operate. Also,
prior to this time, ground notential was appligd
to the hold conductor C1353, thereby to compleie
an ohvious ecircuit, includine the contacts 937,
for energizing the master ma~neh SUM1935 of the
mechanieal storage unit SUI83N. When thus
energized, the master magnet SUM825 overat-
ed to comrlete, at the contacts 1938, an obvious
holding circuit including the resistor {938 and
the erounded hold conductor C1353 for energiz-
ing the last-mentioned magnet. Also, upon op-
erating, the master magnet SUMI935 released
the mechanical interlock restraining the indi-
vidual unit or WXYZ magnets in the various
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code storage devices S1931, S1932, S1933 and
S1634 against operation. Upon operating, the
storage slave relay R1940 prepares, at the con-
tacts 1947, 1942, 1942 and 1949, etc., circuits for
energizing the various WXYZ magnets in the
code storage devices S1931, etc. More partic-
ularly, the storage slave relay R1948 prepares
circuits for energizing the WXYZ magnets in the
respective code storage devices S193{, S1932,
S1933 and S19834 by way of the respective grouns
of WXYZ marking conductors 1978, 1979, 1978
and 1977, Further, the storase slave relay R{940
prepares, at the contacts 1942, a circuit traced
hereinafter for energizing the winding of the
cutoff relay R(320; and completes, at the con-
tacts 1941, a connection between the S lead
8431 extendine to the line switch 39 individually
associated with the private subscriber line 401
and the detector 80. This connection extends
from the S lead S421 by way of the line switch
38, the contrel conductor C422 of the trunk 429,
the contacts 847, the wiper 582 of the finder
switch 508, C515, the contacts 951, C982,
the wiper (182 of the finder switch F{!83,

C1192, the contacts 1381 and 1241, and Ci8T{.

to one terminal of the winding 2274 of the trans-
former 2202 in the detector 89. Finally, the stor-
ace slave relay R1940 prepares, at the contacts
1942, 1944, 1945 and 1946, paths for applving
ground rotential to the respective hold condue-
tors C1973, C1974, C1915 and Ci976 extending
to the detector 89. In the present example, no
ground potential is apvlied to the second, third
and fourth hold conductors Ci974, C1975, and
C1976, respectively, due to the fact that each
of the rarty relavs R1539, RI154% and R{5BY in
the register translator 78 occuries its restored
position: however, ground potential is applied
to the first hold conductor C1973 due to the
fact that each of the party relavs R{530, RI540
and RI1559 occunies its restored vposition. The
path for arplyine eround potential to the first
hold conductor CI973 extending to the detector
80 includes the contacts 1522, 1542 and 1552 and
the conductor CI.

Returnine now to the operation of the detector
80, it is pointed out that the S lead S431 also
extends directly to the detector 88, the S lead
S431 appearing before the tenth A relav in the
tenth group, the A relay mentioned heing 604,
as previously noted.

Also, upon operating, the hold relav R2299
completes, at the contacts 2291, an obvious mul-~
tiple circuit, including the contacts 2282 and
2206, for energizing the windings of the ten C
relays 0C to 9C, inclusive, thereby to cavse the
latter relays to operate. Upon operating, the
respective C relays 0C to 8C, inclusive, connect
the corresponding 100 test leads in the associated
ten groups to corresnonding ones of the test con-
ductors C2588 to C2509, inclusive, in the group
of ten, the ten test conductors mentioned evtend-
ing to the respective ten amplifiers 0AMP to 9AMP,
inclusive,as previously noted. Upon orerating,the
test hold relay R2260 completes, at the contacts
2262, an obvious path, including the contacts
2213, for avvlving ground rotential to the hold
conductor C2297; and completes, at the contacts
2254, an obvious circuit, including the contacts
2286 and 2232, for energizing in multiple the
windings of the pulse relay R22230. When thus
energized the pulse relay R2230 operates to in-
terrunt. at the contacts 2232, the previousiv traced
circuit for energizing the upper and lower wind-
ings thereof, thereby to cause the latter relay to
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restore. Accordingly, the pulse relay R2230 op-
erates intermittently. It is noted that the rate
of operation of the pulse relay R2230 may be ad-
justed by means of the adjustable condenser 2233
inciuded in the circuit for energizing the lower
winding thereof, in the manner previously ex-
plained.

Each time the pulse relay R2230 operates it
completes, at the contacts 2231, an ohvious path
for applying ground potential to the pulse con-
ductor C2298. The first time ground potential
is applied to the pulse conductor C2298 an obvious
circuit, including the contacts KC3, KB3 and
KA3, is completed for energizing the winding of
the first step re’ay IK. When thus energized the
first step relay IK operates to complete, at the
contacts 12, an obvious path, including the con-
tacts KBI and the grounded hold conductor
C2291, for short-circuiting the winding of the
cycle relay KA. Subsequently, when ground is
removed from the pulse conductor €2238, a hold-
ing cireuit is completed for energizing in series
the winding of the first step relay 1K and the
winding of the cycle relay KA, this circuit extend-
ing from the grounded hold conductor C2287 by
way of the contacts KBI, the winding of XA, the
contacts {K3, and the winding of 1X to battery.
When this series ho’ding circuit is completed the
first step relay (K is retained in its operated
position and the cycle relay KA operates. Upon
operating, the cycle relay KA interrupts, at the
contacts KAl, a point in 2 holding circuit traced
hereinafter for energizing the winding of the
cycle relay KC; interrupts, at the contacts KA3,
a further point in the previously traced original
circuit for energizing the winding of the first step
relay 1K; and prepares, at the contacts KA2, a
circuit traced hereinafter for energizing the
winding of the second step relay 2K. The next
time ground potential is applied to the pu’'se con-
ductor C2298 the previously mentioned circuit for
energizing the winding of the second step relay
2K is completed, this circuit extending from the
grounded pulse conductor €2293 by way of the
contacts KC3, KB3, KA2 and {K4, and the wind-
ing of 2K to hattery. When thus energized the
second step relay 2K operates to complete, ab
the contacts 2K3, a path substantially identical
to that previously traced for short-circuiting the
winding of the cycle relay KB. Subsequently,
when ground potential is removed from the pulse
conductor C2292 a holding circuit is completed
for energizing in series the winding of the second
step relay 2K and the winding of the eycle relay
KB, this ecircuit extending from the grounded
hold conductor C2297 by way of the contacts
KCI, the winding of KB, the contacts 2K3, and
the winding of 2K to battery. When this holding
circuit is completed the second step relay 2K is
retained in its operated position and the cycle
relay KB operates. TUpon operating, the cycle
relay KB interrupts, at the contacts KBI, the
previously traced holding circuit for energizing
in series the winding of the cycle relay KA and
the winding of the first step relay (XK, thereby
to cause the latter relays to restore. Also, the
cycle relay KB interrupts, at the contacts KB3,
a further point in the previously traced original
circuit for energizing the winding of the second
step relay 2K ; and prepares, at the contacts KB2,
a point in a circuit substantia'ly identical to that
previously traced for energizing the winding of
the third step relay 8¥. TUpon restoring, the
cycle relay KA prepares, at the contacts KAl a
point in the previously mentioned holding circuit
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for energizing the winding of the cycle relay K€.

In view of the above description of the eycle of
operation of the step relays K, 2K, ete., it will
be understood that the step relays 1K to 6K,
inclusive, and the cycle relays KA, KB and KC
are operated in the following order:

Number of
Operations and
Restorations of the
Pulse Relay R2230

Operated Step
and Cycle
Relays

1X and KA
2K and XB
3K and XC
4K and KA
5K and KB
6K and XC
7K and KA
8K and XB
9K and KC
0K'and KA

SOOI DD

oot

Also, upon operating, the first step relay IK
completes, at the contacts K2, an obvious path,
including the contacts 2274 and C2219, for apply-
ing ground potential to the first marking con-
ductor in the cable 2681, thereby to comglete a
circuit for energizing the winding of the first B
relay iB, not shown, in the associated group of
ten in order to cause the latter relay to operate,
whereby the first group of 1000 S leads is tested,
in a manner more fully explained hereinafter;
similarly, the second step relay 2K completes, at
the contacts 2K2, an obvious path, including the
contacts 2278 and C2219, for applying ground
potential to the second marking conductor in
the cable 2868¢, thereby to complete a circuit for
energizing the winding of the second B relay 2B,
not shown, in the associated group of ten in order

to cause the latter relay to operate, whereby the 4

second group of 1000 S leads is tes’oed ete. Fi-
nally, the tenth step relay 8K completes, at the
contacts &K2, an obvious path, including the
contacts 2274 and C2219, for applying ground po-
tential tc the tenth marking conductor C2388 in
the cable 2624, thereby to complete an obvicus
circuit for energizing the winding.-of the tenth
B relay 2B in the associated group of ten in order
to cause the latter relay to operate; whereby the
tenth group of 1600 S leads is testad.

More particularly, upon operating, the tenth B
relay 8B prepares, at the contacts 8BS to 8BS,
inclusive, circuits for energizing the windings of
the ten A relays in the asscciated group, the A
relays GJA to 094, inclusive. At this point, it is
again noted that only the ones of the A relays
B3A to £8A, inclusive, which are connected to the
first hold conductor CI873 are operated at this
time in view of the fact that only the first hold
conductor C{873 has ground potential thereon, in
the present example. Accordingly, at this time,
the A relays GBA, GlA, 85A, etc., and 85A are
operated while the A relays 82A, MA and f4A are
not operated, the A relays 824, 03A and G4A
being resrectively connected to the second, third
and fourth conductors C{9874, C{975 and C{878,
respectively. Accordingly, the tenth B relay ¢B
is operative to effect the testing of the 1000 S
leads in the tenth group, in an extremely rapid
manner, in view of the fact that 300 of the S leads
in the 0 thousand group are eliminated immedi-
ately due to the failure of the A relays 824, 83A
and 04A to operate. The circuits for energizing
the windings of the various A relays 88A, 8{A,
.ete., associated with the tenth.B relay 8B respec-
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tively include the contacts 0B8, 0B, etc., and the
grounded first hold conductor C1973.

When thus energized the tenth A relay 08A-
operates to connect the tenth group of 100 S leads
in the 0 thousand group of 8 leads to the corre-
sponding tenth group of 100 test leads; the first
A relay 8tA eperates to connect the first group of
100 S leads in the 0 thousand group of S leads
to the corresponding first group of 100 test leads;
ete. Accordingly, at this time, the tenth group
of 100 S leads in the 0 thousand group of S leads
is connected by the tenth A relay 00A to the
tenth group of 100 test leads, and therefrom by
the tenth C relay 0C to the tenth test conductor
C2800; the first group of 100 S leads in the 0
thousand greoup of S leads is connected by the
first A relay 81A to the first group of 100 test
leads, and therefrom by the first C relay IC to
the first test conductor C2581; etc. The tenth
test conductor C2500 is connected by way of the
tenth amplifier 0AMP to the common conduetor
C2295; the first test conductor C250f is con~
nected by way of the first amplifier |AMP to the
common conductor C2205; efc. Finally, the
common conductor C2205 is connected to the
other terminal of the winding 2204 of the trans-
former 2202.

At this time, the tone generator 2281 is oper-
ating, the circuit for operating the tone gener-
ator 2294 being completed at the contacts 2295
due to the operated position of the hold relay
R2288. The tone generator 2281 produces a
2000 cycle current which traverses the winding
2283 of the transformer 2202 and induces a cor-
responding voltage in the winding 2204 of the
transformer 2202. The voltage induced in the
winding 2284 of the fransformer 2202 is con-
nected by way of one terminal therecf, the con-
ductor C{871 and the previously traced path, in-
cluding the register translator 79, the primary
register 30, the primary selector 40 and the line
switch 39 to the S lead S431; which latter lead
is connected by way of the previgusly traced
path, including the tenth amplifier 8AMP, and
the common conduector C2205 ta the other ter-

-minal of the winding 2204 of the transformer-

2282; the above-traced circuit being completed
in view of the fact that the S lead 5431 extends
to the line switch 32 individually associated with
the private subscriber line 404, the numerical
portion of the directory number of the private
subseriber line £81 being 0099, as previously
noted. However, the other eircuits via the other
nine amplifiers are not completed for the rea-
sons noted above.

Henee, at this time, the tenth amplifier OAMP
operates in order to complete an obvious circuit
for energizing the winding of the tenth test stop
relay 0R. When thus energized the tenth test
stop relay @R operates to complete, at the con-
tacts R, an obvious circuit, including the con~~
tacts 2277, C2288 and C2608, for energizing the
left-hand winding of the tenth test lock relay
€S, thereby to cause the latter relay to operate.
Upon operating, the tenth test lock relay @S
completes, at the contacts 881, an obvious hold-
ing circuit, including the contacts 2285 and
C2218, for energizing the right-hand winding
thereof in series with the winding of the test
relay R2280. When this series circuit-is com-
pleted the tenth test lock relay 8S is retained
in its operated position and the test relay R2280
operates. Upon operating, the test relay R2280

“inferrupts,.at the contacts 2286, the previously
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traced circuit for energizing the windings of
the pulse relay R2230, thereby to cause the latter
“-relay to restore and arrest further cyclic opera-
tion of the step relays 0K to 9K, inclusive. Also,
the test relay R2280 completes, at the contacts
- 2289, a holding circuit, including the conductor
C2216, the contacts 0S5, C2T10 and the contacts
00Al, for energizing the winding of the tenth
A relay 080A, thereby to retain the latter relay
in its operated position. Further, the test relay
R2280 interrupts, at the contacts 2282, the pre-
. viously traced multiple circuits for energizing
. the windings of the ten C relays 0C to 8C, inclu-
_sive, thereby to cause the latier relay to restore.
When the tenth C relay 8C restores it inter-
rupts, at the associated contacts, the previously
traced circuit, including the tenth test.conductor
C2500, for operating the tenth amplifier 8AMP,
thereby to cause the latter amplifier to restore
in order to effect the restoration of the tenth

stop relay O0R.
Further, the test relay R2280 completes, at the
contacts 2281, an obvious path, including the
. contacts 2272, for applying ground potential to
. the marking conductor C2255; and combletes,
at the contacts 2288, an obvious path, including
the contacts 2279, for applying ground potential
to the marking conductor C2215. The applica-
tion of ground potential to the marking con-
ductor C2255 is effective to complete a path for
applying ground potential to certain of the
“WXYZ conductors in the.first group of mark-
ing conductors {979, depending upon the par-
ticular operated one of the step relays 8K to 9K,
inclusive, at this time. In the present example,
the tenth step relay 8K occupies its operated
position, a holding circuit being completed for
energizing the winding of the tenth step relay
0K and the cycle relay KA at this time. The
tenth step relay 0K occupies its operated posi-
tion in view of the fact that one of the ten
amplifiers 8AMP to SAMP, inclusive, was oper-
ated incident to the operation of the tenth B
relay 0B, the tenth B relay 0B being operated
incident to operation of the tenth step relay 8K,
as previously explained. Hence, in the present
example, the ground potential appearing upon
the marking conductor C2255 is applied by way
of the contacts 0K5 and 2312 to the Z conductor
“in the first group of marking conductors 1970.
The application of ground potential to the Z
conductor in the first group of marking con-
- ductors 1870 completes an obvious circuit for
energizing the Z magnet in the first sforage
device SI183¢

the latter magnet operates in order to effect a
mechanical locking of its associated armature
~under the control of the master magnet
" SUMI935, whereby ground potential is applied
- to the Z conductor in the group of WXYZ mark-
ing conductors 1969 in the register translator 10,
- for a purpose more fully explained hereinafter.
- The marking of the Z conductor in the first group

of marking conductors 1876 corresponds to the.

! digit 0, whereby the digit 0 is registered in the
- first storage device S1831 in. the mechanical
“storage unit SU1930 in the register translator 19.
The application of ground potential to the mark-
“ing conductor C2215 is effective to complete a
path for applying ground potential to certain
-of the WXYZ conductors in the second group
of marking conductors (978, depending upon
the particular operated one of the test lock relays
., 0S to ‘98, inclusive, at this time; which, in turn,

in the mechanical storage unit_ )
SU1930 in the register translator 78; whereby
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depends upon which of the ten amplifiers SAMP
to 9AMP, inclusive, was operated during the
prior test, as previously explained.

In the present example, the tenth test lock
relay 0S occupies its operated position, g hold-
ing circuit being completed for energizing the
right-hand winding thereof in series with the
winding of the test relay R2280 at this time.
Hence, in the present example, the ground poten-
tial appearing upon the marking conductor
C2215 is applied by way of the contacts 852 to
the Z conductor in the second group of mark-
ing conductors 1875. The application of ground
potential to the Z conductor in the second group
of marking conductors {979 corresponds to the
digit 0 and is effective to cause the digit 0 to be
registered in the second storage device 51932 in
the mechanical storage unit SU1938, in the man-
ner described above.

Further, upon operating, the test relay R2280
interrupts, at the contacts 2287, the previously
traced circuit for energizing the winding of the
test hold relay R2210, thereby to cause the lat-
ter relay to restore shortly thereafter, the test
hold relay R2272 being of the slow-to-release
type. Upon restoring, the test hold relay R2219
interrupts, at the contacts 2272, the previously
traced path for applying ground potential to the
marking conductor C2255; and interrupts, at the
contacts 2279, the previously traced path for
applying ground potential to the marking con-
ductor C2215. Also, the test hold relay R2270
interrupts, at the contacts 22173, the previously
traced path for applying ground potential to
the hold conductor C2297, thereby to interrupt
the previously traced holding circuit for ener-
gizing the winding of the cycle relay KA in series
with the tenth step relay 8K in crder to cause
the latter relays to restore. Also, the test hold
relay R2270 interrupts, at the contacts 2214, the
previously traced operating circuit for energizing
the winding of the tenth B relay 6B, thereby
to cause the latter relay to restore; and inter-
rupts, at the contacts 2271, a further point in
the previously traced original operating circuit
for energizing the left-hand winding of the ienth
test lock relay 8S. Further, the test hold relay
R2278 completes, at the contacts 2273, an oh-
vious path for applyinz ground potential to the
conductor C22117, thereby to complete a circuit
for energizing the winding of one of the ten
D relays 0D to 8D, inclusive, depending upon the
particular operated one of the ten test lock re-
1ays 0S to §S, inclusive, at this time. In the pres-
ent example, the tenth test lock relay €S oc-
cupies its operated position; accordingly, the
application of ground potential to the conductor
C2217 completes an obvious circuit, including
the contacts 6S4 and C2100, for energizing the
winding of the tenth D relay 0D. When thus
energized the tenth D relay 0D operates to con-
nect the tenth group of 100 test leads to the riser
cable 2500, for a purpose more fully explained
hereinafter. Finally, the test hold relay R2219
interrupts, at the contacts 2215, the previously
mentioned circuit for energizing the winding of
the test hold relay R2280, thereby to cause the
latter relay to restore shortly thereafter, the
test hold relay R2260 being of the slow-to-re-
lease type.

Upon restoring, the test hold relay R2260 com-
pletes, at the contacts 2281, an obvious alterna-
tive path, including the contacts 2284, for apply-
ing ground potential to the hold conductor
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C2297; and completes, at the contacts 2263, an
alternative circuit, including the contacts 2285,
2292 and 2232, for energizing the windings of
the pwse reiay R2230, wherepy the latter relay
again operates and restores intermittently.
Further, the itest hold relay R2Z56 completes,
at the contacts 2267, a circuit, including the
contacts 22:6 and 2294, for energizing the wind-
ing of the swiich relay R2310, thereoy to cause
the latter relay to operate in order to prepare,
at the contacts 23ii, eic., paths for applying
ground potential to the various WXYZ conduc-
tors in the third group of marking conductors
19:8. Each time the pulse relay R2238 operates
and restores at this time, ground potential is
again applied and removed from the pulse con-
ductor C2288; whereby the step relays IK, 2K,
etc., are operated sequentially and locked in se-
ries with the cycle relays KA, KB, efc,, in the
manner previously expiained. .

Upon operating, the first step relay IK com-
pletes, at the contacts {K{i, an cbvicus path,
including the contacts 2265 and C22i8, for ap-
plying ground potential to the first conductor
in the cable 218{, thereby to complete a circuit
for energizing the winding of the first E relay
{E, not shown, in the associated group of fen
in order to cause the latter relay. to operate,
whereby the first group of ten conductors in
the riser cable 2580 is tested; the group men-
tioned comprising one of ten groups in the riser
cable 2508 which are connected by way of the
operated tenth D relay 8D to the tenth group of
100 test leads; which tenth group of 109 test
leads is connected by way of the operated tenth
A relay 80A to the tenth group of 100 S leads in
the 0 thousand group; the tenth group of 109
S leads in the 0 thousand group, including the
S lead S431 extending to the line switch 89 in-
dividually associated with the private subscriber
line 461, as previously noted. Similarly, upon
operating, the second step relay 2K compietes,
at the contacts 2Ki, an obvious path, includ-
ing the contacts 2285 and C22i8, for applying
ground potential to the second conductor in the
cable 2104, thereby to complete a circuit for
energizing the winding of the second B relay
2E, not shown, in the associated group of ten
in order to cause the latter relay to operate;
whereby the second group of ten conductors in
the riser cable 2580 is tested, in the manner ex-
plained above. Finally, the ninth step relay 8K
completes, at the contacts 9K, an obvious path,
including the contacts 2268 and C22{8, for ap-
plying ground potential to the ninth conductor
C2319 in the cable 2181, thereby to complete an
obvious circuit for energizing the winding of the
ninth E relay §E in the associated group of
ten in order to cause the latter relay to operate;
whereby the ninth group of ten conductors in
the riser cable 2580 is tested. ' ’

More particularly, upon operating, the ninth E
relay 9 completes, at the associated contacts,
connections between the iten conductors in the
ninth group in the riser cable 2580 and the re-
spective ten test conductors C2588 to C2509, in-
clusive.. At this time, the tenth group of 1090
S leads in the C thousand group is connected by
way of the operated tenth A relay U4 to the
corresponding tenth group of 100 test conductors;
and the ten groups of test leads in the tenth
group of test leads are connected by the op-
erated tenth D relay 0D to the ten groups of
conductors in the riser cable 2560; and the ten
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conductors in the ninth group in the riser cable
2500 are respectively connected by the ninth E
relay 9E to the respective ten test conductors
C2588 to C2509, inclusive.

Hence, at this time, a circuit is completed for
operating the ninth amplifier $AMP in view of
the fact that the S lead S434 extends to the line
switch 88 individually associated with the private
subscriber line 48f; the last two digits of the
numerical portion of the directory number of
the private subscriber line 401 being 99.

Upon operating, the ninth amplifier 9AMP ef-
fects operation of the ninth test stop relay SR,
in the manner previously explained.. Upon op-
erating, the ninth test stop relay SR completes,
at the contacts 8R2, a circuit for energizing the
winding of the ninth test mark relay 8T in series
with the winding of the test relay R2250, this
circuit exfending from ground by way of the
contacts 2288 and 2268, the winding of R2258,
C2281, the contacts 9RZ and the winding of 9T
to battery. When this series circuit is completed
the test relay R2258 and the ninth test mark re-
lay 9T, operate. Upon operating, the test relay
R2258 interrupts, at the contacts 2252, the previ-
ously traced aiternative circuit for energizing the
windings of the pulse relay R2230, thereby to ar-
rest further operation of the latter relay at this
time. Also, the test relay R2258 completes, at
the contacts 2251, a path, including the contacts
2271 and 2284, for applying ground potential to
the marking conductor C2255; and completes, at
the contacts 2254, an obvious path for applying
ground potential to the marking conductor C2258.

The application of ground potential to the
marking conductor C2255 is effective to com-
piete a path for applying ground potential to
certain of the WXYZ conductors in the third
group of marking conductors {918, depending
upon the particular operated one of the step
relays 0K fo $K, inclusive at this time. In the
present example, the ninth step relay 9K occupies
its operated position, a2 holding circuit being com-
pleted for energizing the winding of the ninth
step relay 9K and the cycle relay KC at this tima.
The ninth step relay 9K occupies its operated po-
sition in view of the fact that one of the ten
amplifiers 0AMP to SAMP, inclusive, operated in-
cident to the operation of -the ninth E relay SE,
the ninth E relay 9E being operated incident to
operation of the ninth step relay $K, as previ-
ously explained. In the present example, the
ground potential appearing upon the marking
conductor C2255 is applied by way of the con-
tacts 9K5 and 2313 to the Y conductor in the
third group of marking conductors 1878. The
application of ground potential to the Y con-
ductor in the third sroup of marking conductors
1978 corresponding to the digit 9 causes the digit
9 to be registered in the third storage device
51933 in the mechanical storage unit SU1930
in the register translator 76, in the manner previ-
ously explained. The application of ground po-
tential to the marking conductor C2209 is ef-
fective to complete a path for applying ground
potential to certain of the WXYZ conductors in
the fourth group of marking conductors 1917, de-
pending upon the particular operated one of the
test mark relays 0T to 9T, inclusive, at this time;
which in turn depends upon which of the ten
amplifiers 8AMP to 8AMP, inclusive, was operated
during the prior test, as previously explained.
In the present example, the ninth test mark re-
lay 9T occupies its operated position, a circuit
being completed for energizing the winding
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thereof in series with the Winding of the fest
relay R2250 at this time. Hence, in the present
example, the ground potential appearing upon
the marking conductor €2209 is applied by way
of the contacts 9T to the ¥ conductor in the
fourth group of marking coiiductois 1371. The
application of ground potential to the Y con-
ductor in the fourth group of marking conductors
1971 corresponding to the digit 9 is effective to
cause the digit 9 to be registered in the fourth
storage device S{934 in the mechanical storage
unit SUI9230 in the register translator 70, in the
manner described above.

Finally, the test relay R2258 interiupts, at the
contacts 2253, the previously traced circuit for
energizing the winding of the release relay
RZMG, thereby to cause the latter relay to restore
shortly thereafter, the release relay R2249 being
of the slow-to-release typs. Upon restering, the
release relay R2248 completes, at the contacts
2241, a circuit for energizing the winding of the
cutoff relay RI328 in the register translator 13,
this circuit extending from ground by way of the
contzcts 2282 and 2281, C1872, the contacts 1342,
and the winding of R1320 to battery. When thus
energized the cutoff relay RI220 operates to
complete, at the contacts 1324, an obvious hold-
ing circuit, including the grounded hold conduc~
tor C1353, for energizing the winding thereof.
Also, the cutoff relay RI328 interrupts, at the
contacts 1323, the previously traced path for
applying ground potential to the start conductor
C12T1, thereby to interrupt the previously traced
circuit for energizing .the -winding of the start
relay R2220 in the detector .80, whereupon the
latter relay restores. Also, the cutoff relay R12323
interrupts, at the contacts {321, the previously
traczd holding circuit for energizing the winding
of the storage relay R{330 in the register trans-
lator 70 in series with the winding of -the hoid
relay R2298 in the detector 88, thereby to cause
the latter relays to restore. Upon restering, the
storage relay R1328 interrupts, at the .contacts

331, the previously traced circuit for energizing
the winding of the storage slave relay Ri8$43,
thereby to cause the latter relay to restore.
Upon restoring, the storage slave relay R{949
interrupts, at the .contacts (24, the previously
traced connecticn extending between the wind-
ing 2284 of the transformer 2282 in the detector
83 and the S lead 8434 extending to the line
switeh 30, Also, the storage slave relay RA845
interrupts, at the contacts 1947, etc., the pre-
viously prepared circuits for energizing the vari-
ous WXYZ magnets in the storage devices in the
mechanical storage unit SU{830. Finally, the
storage slave relay R1548 interrupts, at the con-
tacts (643, etc., the previously prepared connec-
tions to the four hold conductors 1973, C{874,
C1975 and C1976 extending to the detector 883.

At this time, the detector 88 has.operated to
detect the numerical portion of the directory
number of the private subscriber ine A6{ extend-
ing to the calling private subscriber giihstation
TP and has effected the registration of the de-
tected numerical portion of the directory num-
ber mentioned in the mechanical storage unit
SU1829 in -the register translator 16. More par-
ticularly, at this time, the four digits 0, 0, 9 and 9
representing the numerical portion of the direc-
tory number of the private subscriber line 481
are respectively registered in the first, second,
third and fourth code storage devices S1831,
Si832, 51833 and S1834 in the mechanical stor-
age unit SUIS30 in the register translator 79.
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Tncident to the iestoration of the hold relay
R2299 in the detector 80 the release of this detec-
tor is effective. More particularly, upon restor-
ing, the hold relay R2290 interrupts, at the con-
tacts 2295, the previously traced holding circuit
for energizing the winding of the test relay R2288
in series with the right-hand winding of the test
lcck relay 08, theréby to cause the latter relays
to restore. Also, the hold relay R229) inter-
rupts, at the contacts 2284, the previously traced
circuit for energizing the winding of the switch
relay R2219, thereby to cause the latter relay to
restore: and interrupts, at the contacts 2238, the
previously traced circuit for operating the tone
generator 2201. “Upon restoring, the test relay
R2282 interrupts, at the contacts 2281, the pre-
viously traced path for applying ground poten-
tial t6 the marking .conductor C2255; interrupts,
at the contacts 2283, the previously traced orig-
inal circuit for energizing the winding of the cut-
off relay R1328 in the register translator 79; and
interrupts, at the contacts 228%, the previcusly
traced holding circuit for energizing the winding
of the cycle relay KC in series with the winding
of the ninth step relay 8K, thereby to cause the
iatter Telays to restore. Further, the test relay
R2280 interrupts, at the contacts 2288, the pre-
viously traced circuit for energizing the winding
of the test relay R2259 in series with the winding
of the minth test marking relay 9T, thereby to
cause the latter relays to restore. Further, the
test relay R2280 interrupts, at the contacts 2288,
the previously traced holding circuit for energiz-
ing the winding of the tenth A relay 864, thereby
to cause the latter relay to restore. Finally, the
test relay R2283 interrupts, at the contacts 2280,
the previously traced path for applying -ground
potential to the marking conductor C22{5. Upon
restoring, the ninth step relay gK interrupts, at
the contacts 8KIi, the previously -traced circuit
for energizing ‘the winding of the hinth B relay
8%, thereby to cause the 1atter relay to restore.
At this time, the detector 88 is completely re-
leased and available for further use.

Extension of the call by the register translator

Incident to the setting up of the present call
the register transiator 70 first transmits the four
routing digits 2462 to the primary selector 40, in
the manner previously explained. More particu-
larly, the four routing digits are transmitted by
way of the grounded contacts 1423 of the pulse
relay R1420, the contacts 1361’, C1195, the wiper
185 of the finder switch F1i80, C985, the con-

 tacts 1084 and (052, C5i4 and the wiper 504 of
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the finder switeh F500 to the primary selector 40;
whereby the line relay R650 follows the first
routing digit 2 in order to cause the wiper set
of the switch mechanism 600 to be driven two
steps in the vertical direction, in the manner
previously explained. When the first routing
digit 2 is completely transmitted from the regis-
ter translator 10 the digit stop relay Ri1460 op-
erates, as previously explained, in order to com-
plete, at the contacts 1465, a holding circuit sub-
stantially identical to that traced above for en-
ergizing the upper winding of the ‘line relay
R630, thereby positively to prevent further op-
eration of the wiper set of the switch mechanism

'66¢ in the primary selector 40 in the vertical di-~

rection. Also, the digit stop relay R1460 com-
pletes, at the contacts 1487, an obvious circuit
for energizing the winding of the control relay

‘Ri210 in the register translator 710. When thus

energized the control relay Ri12i0 operates to
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complete, at the contacts 1213, an obvious hold-
ing circuit, including the grounded hold con-
ductor C6353, for energizing the winding thereof.

Also, the confrol relay RI1210 inferrupts, at the -

contacts {211, the previously traced holding cir-
cuit for energizing the upper winding of the
transfer relay R668 in series with the upper wind-
ing of the split relay R670 in the primary selec-
tor 48, thereby to cause the transfer relay R660
to restore shortly thereafter, the latter relay being
of the slow-to-release type. Upon restoring, the
transfer relay R662 interrupts, at the contacts
661, the previously traced circuit for energizing
the winding of the step relay R880, thereby to
cause the latter relay to restore. Upon restor-
ing, the step relay RG680 causes operation of the
rotary magnet M612, whereby the rotary magnet
M6i2 and the step relay RE80 interact, in the
manner previously explained, in order to cause
the wiper set of the switch mechanism 600 to be
driven step by step in the rotary direction to
hunt for an idle trunk in the associated group
terminated in the second level in the contact
bank 788. In this case, the test circuit for en-
ergizing the winding of the step relay R680, when
the test wiper 683 of the wiper set in the switch
mechanism 633 engages a busy contact, extends
from the grounded test wiper 683 by way of the
contacts 822 of the set of switch springs S626,
the contacts 628 and 613, the contacts 619 of
the set of switch springs S6{7, and the winding
of R68% to battery. Assuming that the trunk
extending to the toll ticket repeater 90 is the first
idle trunk in the group terminated in the sec-
ond level of the contact bank 708 of the switch
mechanism 696, the switch mechanism 600 op-
erates in order to cause the wiper set thereof
to seize the trunk mentioned; whereby a circuit
is completed for energizing the winding of the
switch-through relay RS0, in the manner pre-
viously explained. When thus energized the
switeh-through relay R890 operates to interrupt,
at the contacts 691, a further point in the pre-
viously traced holding circuit for energizing the
upper winding of the transfer relay R660 in se-
ries with the upper winding of the split relay
R670; and to interrupt, at the contacts 693, the
previously traced holding circuit for energizing
the upper winding of the line relay R650, thereby
to cause the latter relay to restore and effect
restoration of the hold relay R853, in the manner
previously explained. Further, the switch-
through relay RG686 completes, at the contacts
692 and 634, switch-through connections between
the line wipers 681 and 682 of the wiper set of
the switch mechanism 608 and the register trans-
lator 10.

When the primary selector 40 thus operates
to seize the trunk extending to the toll ticket re-
peater 80 the toll ticket repeater 98 is conditioned
to respond to the second routing digit 4, the third
routing digit 6 and the fourth routing digit 2, and
to repeat the routing digits mentioned over the
outgoing toll line 712 extending to exchange |
zone 13. More particularly, at this time, ground
potential is applied by way of the contacts 1423
and i36{’, C1185, the wiper (185 of the finder
switch F1188, €985, the contacts 1084 and 1652,
C5i4, the wiper 504 of the finder switech F3900,
the contacts 644 and 694 to the negative line
wiper 8§82 of the wiper set in the switch mech-
anism 699%; and therefrom by way of the negative
line conductor of the seized trunk to an impulse
relay in the toll ticket repeater 80.

In view of the above description, it will be
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understood that the first routing digit 2 is trans-
mitted from the register translator 18 over the,
conductor CIi85 to the line relay R650 in the:
primary selector 40; whereas, the second routing:
digit 4, the third routing digit 6 and the fourth
routing digit 2 are transmitted from the register
translator 79 over the conductor Ci185 to -the
impulse relay in the toll ticket repeater 80. Thus;
the line relay R658 in the primary selector 40
follows the first routing digit 2 in order to cause
a corresponding operation of the primary selector
48, in the manner explained above; while the
impulse relay in the toll ticket repeater 90 fol-
lows the second routing digit 4, the third routing:
digit 6 and the fourth routing digit 2 in order to
cause these routing digits to be repeated over
the toll line 712 extending to exchange | zone 13.:
Purther, ground potential in the toll ticket re<
peater §§ is returned by way of the test wiper
803 of the wiper set in the switch mechanism 690
in order to retain the primary selector 40 and
the line switch 3§ in their operated positions, in
the manner previously explained.

Subsequently, the register translator 70 oper-
ates to transmit the fourth, fifth, sixth and sev-:

" enth digits dialed at the calling private subscriber
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substation TP, the digits 1, 2, 3 and 4, over the
conductor C{1495 and the negative line wiper 662
of the wiper set in the switch mechanism 699 to
the toll ticket repeater 80. The fourth, fifth,
sixth and seventh digits 1, 2, 3 and 4 correspond;
respectively, to the numerical portion of the
directory number of the called subscriber - sub-
station in exchange 4 zone 62; the digits trans-
mitted to the toll ticket repeater 90 being re-
peated over the toll line 712, in the manner pre-
viously explained.

The second routing digit 4 transmitted over
the toll line 712 is utilized in automatic switch-
ing apparatus in exchange { zone 13 to select
an idle toll line extending between exchange |
zone 13 and the exchange in zone 46; the third
routing digit 6 transmitted over the toll line T12
is utilized in automatic switching apparatus in
the exchange in zone 48 to select an idle toll line
extending between the exchange in zone 48 and
exchange § zone 62; while the fourth routing
digit 2 transmitted over the toll line 712 is utilized
in automatic switching apparatus in exchange
{ zone 62 to select an idle trunk extending be-
tween exchange | zone 62 and exchange 4 zZone
62. The fourth, fifth, sixth and seventh digits
1, 2, 3 and 4, respectively, corresponding to the
numerical portion of the directory number - of
the called subscriber subsfation in exchange 4
zone 62, are utilized in automatic switching ap-
paratus in exchange 4 zone §2 to select the line
terminal of the subsecriber line extending to.the
called subscriber substation therein. The switch-
ing apparatus in exchange & zone 62 then oper-
ates, in accordance with conventional practice,
in order to cause ringing current to be projected
over the selected subscriber line extending to the
called subscriber substation, thereby to operate
the ringer thereat, in a manner well understood;

Returning now to the operation of the register
translator 70, when the sixth digit 3 has been
dialed at the calling private subscriber substation
TP the wiper 1842 of the register sequence switch
S1848 engages the sixth contact in the associated
contact bank, thereby to prepare a point in an al-
ternative circuit traced hereinafter for energizing
the upper and lower windings of the pulse relay
R1310; when the second routing digit 4 has been
transmitted from the register translator 10 the
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wiper 1612 of the digit sequence switch NI6t0 en-
gages the second contact in the asscciated contact
bank, thereby to prepare another point in the pre-
viously .mentioned alternative circuit for energiz-
ing the upper and lower windings of the pulse
relay RI[310; and when the cutoff relay RI320
operates, incident to. the complete operation of
the detector 80, it prepares,.at the contacts 1322,
a further point in the previously mentioned alter-
native circuit for energizing the upper and lower
windings of the pulse relay RI1310. At this time,
after the sixth digit 3 has been dialed at the
ealling private subscriber substation TP, after the
second routing digit 4 has been transmitted from
the register translator 168, and after the numerical
portion of the directory number of the calling
private subscriber substation TP has been regis-
tered in the code storage devices S1931 to S1924,

inclusive, in the mechanical code storage unit

SU19390, the previously mentioned alternative cir-
cuit for energizing the upper and lower windings
of the pulse relay RI310 is completed. This cir-
cuit extends from the grounded wiper 1842 of the
register sequence switch S840 and the engaged
sixth ‘contact in the associated contact bank, the
contacts. 1322, the wiper {612 of the digit sequence
switch NI618 and the engaged second contact in
the associated contact bank, Ci4T4, the contacts
£313 and the upper and lower windings of R1310
to battery. Accordingly, the pulse relay RI3i0
again operates intermitfently, in the manner
previously explained.

Upon opersting, the pulse relay Ri31§ com-
pletes, at the contacts 1314, an obvious eircuit,
including the contacts 1223, for energizing the
magnet. UMI{845 of the storage transfer switch
Ui8i0. When thus energized the magnst UMAEIE
operates, thereby to -condition the wipers noted
of the storage transfer switch U818 to he driven
one step in the clockwise direction. Upsen re-
storing, the pulse relay R348 interrupts, at the
contacts 1312, the prewicusly mentioned cireuit
for energizing the magnet UMIGES, therehy to
cause the latter magnet to restere and drive the
wipers noted of the storage transfer switch
U1810 one step in the elockwise direction, where-
wporn theset-of switch springs USISHT is actuated.
When the set of switeh springs USH8{7T is thus
actuated there is eompleted, st the contacts 13£2'
thereof, an obvicus holding circuit, including the
contacts 436, Ci471 and the contacts {318, for
enerpizing the upper and lower windings of the
pulse relay R{3¥2.

Also, upon operating, the pulse relay R4{3{0
eompletes, at the contacts 4312, a path for ap-
plying ground potential, either direct ground po-
tential by way of the wipers {612, 1813 or 1844
of the storasge transfer switch U¥9{8, or resist-
ance ground potential by way of the resistor 111¢€
to the conductor C{i§7. The path for applying
resistance ground potential to the -conductor
C1187 extends from ground by way of the re-
sistor 414 and the contacts {364, 1312 and (%12
to the conductor C4187; while the path for apply-
ing direct ground potential to the conductor
CH191 extends from the ungreunded terminal of
the resistor 444 by way of the previously traced
path to the -conductor -Cit§7; and from the un-
grounded terminal of the resistor (4i4 by way
of the contacts 1451 to the wipers {312 and {943
of ‘the storage transfer switch U1613-or from tlie
ungrounded ‘terminal of the resistor 4i% Ly
way of the contacts 1432 to the wiper 1§44 of the
storage transfer switch U{§0.

Accordingly, each time the pulse relay Ri310
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operates, resistance ground potential is applied
to the conductor €187 when the seleeted wiper
{a12, 4943 or 1814 of the storage transfer switch
w4318 engages z conbact in the associated con-
tact bank having no ground potential connected
thereto; on the other hand, each time the pulse
relay Ri3(5 operates, direct ground potential is
applied to the conductor CII3T when the se-
lected wiper #842, 1813 or {814 of the storage
transfer switch U318 engages o contact in the
assoziated contact bank having direct ground
poterntial ‘connected thereto.

At this point i is noted that, in the storage
transfer switch U818, the groups of WXYZ
matrking leads (63{, $952, 1853, 1654, 1955 and
{858 are terminated, in a clockwise direction, in
the contact bank associated with the wiper (842;
tke group of WXYZ marking leads {887 is ter-
mirated in both the lower portion of the contact
bank zsseciated with the wiper {512 and the upper
portion of the contact bank associated with the
wiper $863; the groups of WXYZ marking leads
£857, 1858, 1859, 1985 and (4861 are terminated,
in 4 clockwise direction, in the contact hank as-
sociated with the winer 1813; the group of WXYZ
marking leads (862 is terminated in koth the
lower portion of the contact bank associated with
the wiper {243 and the upper portion of tlie con-
tact hank zssociated with the wiper {9{4; and
the group of WXYZ marking leads 18258 is ter-
minated, in a clockwise direction, in the contact
Lank associated with thie wiper 1940, The vari-
ous WXYZ leads in the group of marking leads
{85% terminate by way of the jumper 167§ in the
contact banks associated with the wipers 1626
and 1827 of the wiper set of the rate and route
switch R1628. In a similar manner, the groups
of WXYZ marking leads 1852, 1353 and {854 re-
spectively terminate in the contact banks of the
fivst code switch AITI8, the second code switch
Bi726 and the third code switch Cii30; the
groups of WXYZ marking leads 1955, 1956, 1567
and {858 respectively terminate in the contact
banks of the first numerical switch DI1740, the
second numerical switch Ei1788, the third nu-
merical switch Fi318 and the fourth numerical
switch GI1820. The Y lead in the group of WXYZ
marking leads {858 is adapted to be marked with
ground potential incident to operation of the
extended service relay Ri526, in a manner more
fully explained hereinafter; while the groups of

JXYZ marking leads €669, 1661, 1362 and {383
respectively terminate in the code storage de-
vices 51631, S92832, S1933 and S1834 in the me-
chanical code storage unit SUi%3d. Also, it is
noted that four blank contacts are disposed be-
tween the sets of WXYZ leads 1958 and 1458
in the contact bank associated with the wiper
1313 of the storage transfer switch U819, for a
purpose more fully explained hereinafter.

At this time, the wiper set in the rate and
route switch R1829 occupies its 9 up 4 in position,
thereby to cause a corresponding rate factor ap-
plicable to the call from exchange | zone 33 to
exchange & zone §Z to be selected. Assuming
that the selected rate factor is 6, the wipers 1526
and £827 of the wiper set in the rate and route
switeh ‘R1528 mark the associated WXYZ leads
in the group of marking leads 19851 in accord-
awece with the digit 6, the Y and Z leads in the
group of marking leads 195f{ being marked.
Also, the first code digit 6, the second codg digit
2 and the third code digit 4 are respectively reg-
istered in the first code switch A417i0, the secand
code switch B1720 and the third code switch
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1130, thereby to cause the WXYZ leads in the
groups of marking leads {852, {853 and 1954 to
be marked, respectively, in accordanece with -the
digits 2, 6 and 4; similarly, the first numerieal
digit 1, the second numerical digit 2, the -third
numerieal digit 3 and the fourth numerieal digit
4 are respectively registered in the first numeri-
cal switeh D{749, the second numerieal switch
E1750, the third numerical switch F{840.and the

fourth numerical switch G1828, thereby to cause |

the WXYZ leads in the groups of marking leads
1854, 1955 and 1955 to be marked, respectively, in
accordance with the digits 1, 2, 3 and 4. The
extended service relay R1920 does not oceupy its
operated position.in the present example. Ac-
cordingly, there is no marking of the WXY¥YZ
leads in the group of marking leads 1959. .Fi-
nally, the digits 0,.0, 9.and 9 are respectively reg-
istered in the code storage devices 519834, 51532,
54238 and S1224 in the mechanical storage unit
SU19838, thereby to cause the WXYZ leads in the
groups of marking leads 1969, {85f, {982 and
1883 fo be marked, respectively, in accordance
with the digits 0, 0, 9 and 9. :

In the storage transfer switch U840 the wiper
1812 first successively engages the contacts in
the associated contact bank; then the wiper 1913
successively engages the contacts in the assogi-
ated contact bank; and finally the wiper 1844
successively engages the contacts in the associ-
ated contact bank. When the wipers noted of the
storage transfer switch U19i8 are driven one step
in the clockwise direction the set of switch
springs US{817 is actuated, as previously noted;
whereupon there is completed, at the eontacts
1914’, a circuit, including the contacts {433, for
energizing - the upper winding of the wiper
switch relay R{4368. When the upper winding of
the wiper switch relay Ri438 is thus energiz:d
this relay operates partially, thereby to com-
plete, at the contacts {434, an obvicus path for
short-circuiting the lower winding thereof.
After the wipers noted of the storage transfer
revolution back inte their home positions the set
of switeh springs USI91T is again actuated,
thereby to interrupt, at the contacts 1841’ there-
of, the previously mentioned path for short-cir-
cuiting the lower winding of the wiper switch
relay R1430, whereupon the latter relay operates
fully. Upon operating fully, the wiper switch
relay R1{436 interrupts, at the contacts 1433, a
further point in the previously traced original
operating cireuit for energizing the upper wind-
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ing thereof, and to transfer, at the contacts {431
and {482, the previously traced direet ground
path from the wipers 1842 and 1913 of the stor-
age transfer switch U948 to the wiper 1914 of
the storage transfer switch U819, for a purpose
more fully explained hereinafter.

At this time, either direet ground peotential or
resistance ground potential is applied by way of
one -of the previously traced paths to the con-
ductor-C1{817, and therefrom by way of the wiper
1187 of -the finder switch F1180, ¢887, the con-
tacts 10868, C312, the wiper 582 of the finder
swit¢h F828, the contacts 641 and 6%2 and the
positive ‘line aviper §01 of the wiper set in the
switch mechanism 680 to the positive lins eon-
ducter of the trunk extending to the toll ticket
repeater $0; a step relay and a code relay in the
toll ticket repeater being connected between the
positive line conductor of the trunk extending
thereto and bhattery. Itisnoted that the code re-
lay in the toll ticket repeater 98 is of ‘the mar-
ginal type. Accordingly, in the toll ticket re-
peater 88, the step relay op:zrates each time
either .direet ground potential or resistance
greund -potential is applied to the conductor
CHi87 and, consequently, to the positive line con-
ductor.of the trunk extending therzto; while the
code relay operates only each time direct
ground potential is applied to the conductor
Ci 497 and, conseguently, to the positive line con-
ductor .of the trunk extending thereto.

Also, the toll ticket repcater 98 comprises a
register swifch and a mechanical code storage

unit; the pulse relay Ri3i8 being operative to -

operate the storage transfer switch Ui849 in the
register iranslator 18 and the storage rigister
switch in the toll ticket repeater 89.in synchro-
nism. Accordingly, the .code markings corre-
sponding to different digits appearing upen the
WXYZ leads in the various groups of marking
leads assoeiated with the storage transfer switch
Ui8i8 are transferred by way of the storags reg-
ister switch in the toll ticket repeater 88 to cor-
responding ones-of the code storage devices in
the toll ticket repeater 83.

:At:the conclusion .of the cycle of operation .of
the storage transfer switch U810 in the register
translator ¥ and the storage register switch in
the -toll ficket repeater 89, the various items of
record -information stored in the register trans-
lator 1€ have been transferred to the various code
storage devices in the mechanical code storage
unit in the toll ticket repeater and represent the
following information, as indicated below:

' Code Storage .
Device in

Switch in Register Translator Toll Ticket | .
70 Transferred from— Repeater 90 Nature.of the Record Information
Transferred
to—
Rate and route switch R1620____| First___.o..__. The rate factor applicable tothe toll call between the calling private subscriber

First code switch A1710....__.___
Second code switch B1720.
Third code switeh C1730_____
First numerical register D1740__
Second numerical register £1750.
Third numerical register F1810___
Fourth numerical register G1820.

Code storage device :S1931__._..___ :
Code storage device S1932.______.

Code storage device S1933________ Thirteenth_._.
Code storage device S1934 Fourteenth

substation TP in exchange 1 zone 38

and the called subscriber substation in

exchange 4 zone 62, the digit 6.

Second.__.... --|}The respective first, second and third digits of the code portion of the directory

Thi -f¢ mumber of the called subseriber substation identifying the zone and exchange
thereof, the digits 6, 2 and 4.

“{{ The respective first, second, third and fourth digits of the numerical portion of

the. directory number of the. called subscriber substation identifying the

|] subscriber line terminal thereof, the digits 1, 2, 3 and 4.

| Blank.

“The extended service digit 9 in the event the calling private subseriber sub-
station TP were rendered extended service, no digit being registered.

The respective first,

of the directory number of the calling private subseriber substation TP identi-
fying the subscriber line terminal thereof, the digits 0, 0, 9 and 9.

second, third and fourth digits of the numerical portion
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It is noted that the resistance ground and di-
reet ground impulses transmitted by the pulse
relay Ri310 over the positive line conductor of
the trunk extending to the toll ticket repeater 90
are transmitted simultaneously with the frans-
mission of impuises by the pulse relay R1420 over
the negative line conductor of the trunk extend-
ing to the to.l ticket repeater 80. The impulses
transmitted over the positive line conductor of
the trunk extending to the toll ticket repeater 98
constitute code digits corresponding to record
information digits; while the impulses trans-
mitted over the negative line conductor of the
trunk extending to the toll ticket repeater 98
constitute numerical digits corresponding to
switch control digits. However, in view of the
fact that the pulse relay Ri310 operates con-
siderably faster than the pulse relay R1420, the
code digits are completely transmitted from the
vegister translator 10 prior to the complete trans-
mission of the numerical digits from the register
translator 70.

It is pointed out that, after the wipers noted
of the storage transfer switch U1910 in the regis-
ter translator 78 have been driven one complete
revolution in the clockwise direction, the wiper
switch relay R1430 operates, as previously ex-
plained. Also, upon operating, the wiper switch
relay R1433 completes, at the contacts 1437, an
aiternative circuit for energizing the upper and
lower windings of the pulse relay R1310, this cir-
cuit extending from ground by way of the con-
tacts 14317, the wiper 1811 of the storage transfer
switch U815 and the engaged home contact in
the associated contact bank, the contacts 1435,
Ci47i, the contacts 1313 and the windings of
RI3(6 to battery. After the wipers noted of the
storage transfer switch U1918 have been driven
one complete revoiution in the clockwise direc-
tion and six additional steps away from their
home positions, all of the record information
stored in the register translator 70 has been
transferred to the various code storage de-
vices in the mechanical storage unit in the toll
ticket repeater 99, in the manner previously ex-
plained. Accordingly, when the wiper 1911 of
the storage transfer switch U910 disengages the
fifth contact and engages the sixth contact in
the associated contact bank, the previously
traced alternative circuit for energizing the wind-
ings of the puise relay Ri3108 is interrupted,
thereby to arrest further operation of the latter
relay at this time.

After the seventh digit 4 dialed at the calling
private subscriber substation TP and registered
in the fourth numerical switch GI1820 in the
registered translator 78 has been transmitted
therefrom to the toli ticket repeater 90, the wipers
noted of the digit sequence switch NI6{8 are
driven an additional step in the counterclockwise
direction; whereupon the wiper 1613 of the last-
mentioned switch engages the ninth contact-in
the associated contact bank, thereby to complete
an alternative circuit for energizing the magnet
NMI614 of the digit sequence switch Ni6i0. The
last-mentioned circuit extends from ground by
way of the contacts 1262, the wiper 1613 of the
digit sequence switch Ni618 and the engaged
- ninth contact in the associated contact bank,
Ci13, the contacts 1615 and the magnet NMI614
to battery. When thus energized the magnet
NMI614 operates, thereby to interrupt, at the
contacts 1615, the previously traced circuit for
energizing the magnet NMI614, whereupon the
latter magnet restores. Upon operating and re-
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storing, the magnet NMIi6i4 drives the wipers
noted of the digit sequence switch NI610 an
additional step in the counterclockwise direction;
whereupon the wiper 1612 thereof engages the
tenth contact in the associated contact bank in
order to complete a further circuit for energizing
the upper and lower windings of the pulse re.ay
RI310. This circuit extends from ground by way
of the contacts §437, the wiper 1911 of the storage
transfer switch U19I0 and the engaged sixth
contact in the associated contact bank, C!I5,
the wiper 1§12 of the digit sequence switch Ni6t0
and the engaged tenth contact in the associated
contact bank, Ci471, the contacts (33 and the
windings of RI310 to battery. When this cir-
cuit is completed the pulse relay RI1310 operates
and restores, thereby to complete and interrupt,
at the contacts 1312, the previously traced path
for applying resistance ground potential by way
of the resistor (414 to the conductor Ci197 and,
consequently, to the positive line conductor of
the trunk extending to the toli ticket repeater
90. Also, the pulse relay RI310 completes and
interrupts, at the contacts 1314, the previously
traced circuit for energizing the magnet UMI915
of the storage transfer switch U818, thereby
to cause the wipers noted of the last-mentioned
switch to be driven an additional step in the
c.ockwise direction; whereupon the w.per 196t
thereof engages the seventh contact in the asso-
ciated contact bani, for a purpose more fully
explained hereinafter.

When this additional resistance ground im-
pulse is transmitted over the conductor Cil91
and consequently the positive line conductor of
the trunk extending to the tool ticket repeater
90, the toll ticket repeater 90 switches through,
thereby to complete a talking connection between
the calling private subscriber substation TP in
exchange | zone 38 and the called subscriber
substation in exchange 4 zone 62.

When the wiper (91t of the storage transfer
switch Ui910 engages the seventh contact in the
associated contact bank an obvious circuit, in-
cluding the contacts 1437 and Ci14, is completed
for energizing the upper winding of the release
relay RI450, thereby to cause the latter relay
to operate. Upon operating, the release relay
R 1450 interrupts, at the contacts 1451, a further
point in the previously traced eircuit for energiz-
ing the winding of the start relay R1418, the
latter relay occupying its restored position at this
time. Also, the release relay RI1450 prepares,
at the contacts 1452, an alternative path for
applying ground potential to the start conductor
Cl152. Further, the release relay R1450 inter-
rupts, at the contacts 1455, the previously traced
circuit for energizing the magnet SM1843, there-
by to cause the latter magnet to restore and drive
the wipers noted of the register sequence switch
S1840 an additional step in the counterclockwise
direction. - Further, the release relay R1450 com-
pletes, at the contacts 1454, a circuit including
the conductor C1198’, the wiper {188 of the finder
switch FI189 and the conductor C888 for ener-
gizing the winding of the release relay R1060
in the primary register 50, thereby to cause the
latter relay to operate and effect the release of
the primary register 50 and the register trans-
lator 10.

Release of the primary register
and the register transiator

In the primary register 53, upon operating,
the release relay RI060 completes, at the con-
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tacts 1064, the previously traced holding circuit
for energizing the winding thereof. Also, the
release relay RID5D interrupts, at the.contacts
1054, the previously traced holding circuit for
energizing the winding of the cut-in relay R638
in the primary selector 49 in series with the mag-
net FM537 of the finder switch F588, thereby to
cause the cut-in relay RE30 to restore. In the
primary selector £8, upon restoring, the cut-in re-
lay RB3¢ interrupts, at the contacts 631 and 632,
the previously traced series circuit for energizing
the upper and lower windings of the party line
relay R913 and the upper winding of the line re-
lay R928 in the primary register 59, thereby to
cause the line relay R929 to restore. Further,
the cut-in relay R333 interrupts, at the contacts
683, the previously traced holding cireuit for en-
ergizing the winding of the send relay RS540 in
the primary selector 48, thereby to cause the lat-
ter relay to restore. Upon restoring, the send
relay RE48 completes, at the contacts §42 and 845,
the previously traced connection between the
trunk 428 and the wiper set of the switch mech-
anism 888. Accordingly, at this time, a connec-
tion is completed between the calling private sub-
scriber substation TP and the toll I'ne Ti2 by way
of the private subscriber line 481, the line switch
38, the trunk 429, the primary selector 40 and the
toll ticket repeater 99; and therefrom by way of
the automatic switching apparatus in exchange
{ zone 73, the exchange in zone 48, exchange i
zone 62 and exchange 4§ zone 62 to the subscriber
line extending to the called subscriber substa-
tion.

In the primary register 58, upon restoring the
line relay RS20 interrupts, at the contacts 923,
the previously traced circuit for energiz'ng the
winding of the hold relay R{848, thereby to cause
the latter relay to restore shortly thereafter, the
hold relay RI848 heing of the slow-to-release
type. Also, uron operating, the releass relay
R1839 interrupts, at the contacts 1665, the pre-
viously traced holding ecircuit for energizing in
series the windings of the cutoff relays R1088 and
RE830, thereby to cause the latter relays to re-
store. Upon restoring, the hold relay R1%48 in-
terrupts, at the contacts 1847, the previously
traced holding circuit for energizing in series the
upper and lower windings of the digit cutoff relay
R{1{2, thereby to cause the latier relay to re-
store. Further, the hold relay R4848 completes,
at the contacts 1843, a release circuit for ener-
gizing the lower winding of the release hold re-
lay R860 in series with the magnet of one of the
various switches. At this time, a circuit is com-
pleted for energizing the lower winding of the
release hold relay R86D in series with the mag-
net SM83¢ of the sequence switch $83%, the last-
mentioned circuit extending from ground by way
of the contacts {843, the lower winding of R969,
the contacts 837 of the sst of switch springs
858386, the contacts 835 and the magnet SM234 to
battery. When this series circuit is completed
the release hold relay R858 operates, thereby to
complete, at the contacts 861, an alternative hold-
ing circuit for energizing the winding of the
send relay R1842, thereby to cause the latter
relay to remain in its operated position at this
time. Also, when the hold relay R{048 restores
it interrupts, at the contacts {848, the previously
traced holding circuit for energizing the winding
of the control relay R978, thereby to cause the
latter relay to restore. Upon restoring, the con-
trol relay R978 interrupts, at the contacts 975,
the previously traced circuit for energizing the
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winding of the delay send relay R#038, thereby
to cause the latter relay to restore. Purther, the
control relay R910 interrupts, at the contacts §74,
the previously traced circuit for energizing the
magnet BM813 of the second code switch B818,
thereby to cause the latter magnet to restore and
drive the wipers noted an additional step in the
clockwise direction.

When the above-traced circuit for energizing
the lower winding of the release hold relay R$60
in series with the magnet SM834. of the sequence
switch S830 is completed, the magnet SM§34 op-
erates intermittently, thereby to drive the wipers
noted of the sequence switch 8835 step by step

in the eounterclockwise direction back into their -

home positions.. When the sequence switch S838
is thus released the set of switch springs SS536
is actuated, whereupon a circuit substantially
identical to that previously traced is completed
for energizing the lower winding of the release
hold relay R869 in series with the magnet AMS63
of the first code switch A858. The last-mentioned
circuit extends from ground by way of the pre-
viously traced path, the contacts 838 of the set
of switch springs SS8286, the contacts 8086 of the
set of switch springs AS885, the contacts 884 and
the magnet AMBG3 to battery. When the mag-
net AMS63 is thus energized it operates inter-
mittently, thersby to drive the wipers noted of
the first code switch A888 step by step in the
counterclockwise direction back into their home
positions. )

When the first code switch A883 is thus re-
leased the set of switch springs AS835 is actu-
ated, whereupon a circuit substantially identical
to that previously traced is completed for ener-
gizing the lower winding of the release hold re'ay
RY30 in series with the magnet CMS522 of the
third code switch C328. Thea last-mentioned cir-
cuit extends from ground by way of the pre-
viously traced path, the contacts 887 of the set
of switch springs AS885, the contacts 824 of the
set of swilch springs CS823, the contacts 823 and
the magnet CM822 to batbery.

When the magnet CM8227 is thus energized it
operates intermittently, thereby to drive the
single wiper of the third code switch C829 step
by step in the counterclockwise direction back
into its home position. When the third code
switch C828 is thus released the set of switeh
springs CS823 is actuated, whereby a circuit sub-
stantially identical to that previously traced is
completed for energizing the lower winding of
the release hold relay R888 in -series with the
magnet BM813 of the second code switch BS{8.
The last-mentioned circuit extends from ground
by way of the previously traced path, the con-
tacts 825 of the set of switch springs CS322, the
contacts 8{8 of the set of switch springs BSS(5,
the contacts 814 and the magnst BM813 to bat-
tery. ‘When thus energized the magnet BM8!3
operates intermittently, thereby to drive the
wipers noted of the second code switch B81¢ step
by step in the counterclockwise direction back
into their home positions. When the second code
switch B89 is thus relzased the set of switeh
springs BS815 is actuated, thereby to interrupt,
at the contacts 848, the previously traced circuit
for energizing the lower winding of the release
hold relay R888, whereupon the latter relay re-
stores shortly thereafter. It is noted that, while
the release hold relay R960 occupies its operated
position, it completes, at the contacts 962, a path,
including the contacts 183 and {044, for apply-
ing ground potential to the test conductor C516,
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thereby to mark the primary register 89 as busy
to the finder switches F500, ete., having access
thereto.

Upon restoring, the cutoff relay R950 complates,
at the contacts 952 and 855, a circuit for ener-
gizing the magnet UMB843 of the send switch
U840. The last-mentioned circuit extends from
the eroundsd multiple in the contact bank asso-
ciated with the wiper 842 by way of the contacts
958, the wiper 842 and the engaged twenty-fourth
contact in the associated contact bank, the con-
tacts 952 and 844 and the magnet UM843 to bat-
tery. When thus energized the magnet UMS43
operates and restores, thereby to drive the wipers
- noted of the send switech U848 an additional step
in the clockwise direction back into their home
positions. When the send switch U848 is thus
released the wiper 842 thereof disengages the
twenty-fourth contact in the associated contact
hank, thereby to interrupt the above-traced cir-
cuit for energizing the magnet UM243.

When the third cede switch C828 is thus re-
leased the previously traced operating circuit for
energizing the winding of the translate relay
R 1058 is interrupted, the previously traced hold-
ing circuit for energizing the winding of the
translate relay RI850 being previously inter-
rupted. Accordingly, the translate relay R1050
restores at this time. At this point, it is noted
that, until the mechanical impulse repeater 1179
completely repeats the seventh digit 4 to the
register translator 70, the set of switch springs
81171 occupies its actuated position, thereby to
prepare an obvious holding circuif, including the
contacts 1042, for energizing the upper winding
of the release hold relay R868. However, at this
time, the mechanical impulse repeater (18 is
completely released and the set of switch springs
SH1711 is actuated into disengagement. Accord-
ingly, the release hold relay R960 restores short-
ly after the previously traced circuit for energiz-
ing the lower winding thereof is interrupted, as
previously explained. Upon restoring, the re-
lease hold relay R988 interrupts, at the contacts
961, the previously traced alternative circuit for
energizing the winding of the send relay R1218,
thereby to cause the latter relay to restore. Fur-
ther, the release hold relay R968 interrupts, at
the contacts 962, the previously traced path for
applying ground potential to the test conductor
C316, thereby to mark the primary register 5J as
idle to the finder switches F'590, etc., having ac-
cess thereto. At this time, the primary register
50 is completely released and available for further
use.

At this point, it is noted that, in the event one
of the party relays R1120, R{130 or Rfil140 in
the primary register 50 has previously occupied
its operated position, the opzrated party relay
would be restored incident to the restoration of
the hold relay R1840. Similarly, in the event the
extended service relay R948 in the primary reg-
ister 53 had been operated, the latter relay would
have been relzased incident to the restoration of
the send relay R640 in the primary selector 43,
in the manner previously explained.

When the primary register 50 is released, as
explained above, ground potential is removed
from the test conductor Ci194 incident to the
operation of the release relay R1080 in the
primary register 50, When ground potfential is
removed from the test conductor Ci194 the
previously traced holding circuit for energizing
the winding of the cut-in relay RI360 in the
register translator 16 and the magnet FMI{88
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of the finder switch P 180 is interrupted, thereby
to cause the cut-in relay R{360 to restore. Upon
restoring, the cut-in relay R1360 completes, ab
the contacts (362, the previously mentioned
alternative path, including the contacts 1452, for
applying ground potential to the start conductor
C1152, thereby to mark the register translator 70
as busy to the register translator allotter 60.
Also, the cut-in relay R380 interrupts, at the
contacts 1267, the previously traced holding cir-
cuit for energizing the lower winding of the hold
relay R1260, thereby to cause the latter relay to
restore. Upon restoring, the hold relay RI1260
interrupts, at the contacts 1264, the previously
mentioned path for applying ground potential
to the hold conductor C1353. When ground po-
tential is removed from the hold conductor C1353
the previously traced holding circuit for energiz-
ing the winding of the control relay RI210, for
energizing the upper winding of the stop relay
R$220, for energizing the lower winding of the
transfer relay R1230, for energizing the winding
of the cutofl relay RI1320, for energizing the
upper and lower windings of the wiper switch
relay R1430, and for energizing the winding of
the first digit relay RI510, are interrupted,
thereby to cause the relays mentioned to restore.
Also, when ground potential is removed from the
hold conductor C1353 the previously traced hold-
ing ecircuit for energizing the master magnet
SUM 1935 of the mechanical storage unit SU1930
is interrupted, thereby to cause the latter mag-
net to restore in order to release each of the
storage devices S1931, S1932, S1933 and S{934.
Further, when ground potential is removed from
the hold conductor C1353, the slip relay RI1240,
the extended service relay R1520 and the various
party relays Ri530, R1540 and R1550 restore, in
the event any one of the relays mentioned oc-
cupies its operated position at this time.

Also, upon restoring, the hold relay R{260 com-~
pletes, at the contacts 1251, a holding circuit for
energizing the lower winding of the release mag-
net R1450 in series with the winding of the re-
lease slave relay RI1250 and the magnet of one
of the various switches. At this time, a circuit
is completed for energizing in series the lower
winding of the release relay R1450, the winding
of the release slave relay R1258 and the magnet
NMI614 of the digit sequence switch NI1610, this
circuit extending from the grounded wiper 1921
of the sender switch K1920 and the engaged
home contact in the associated contact bank, the
lower winding of RI1450, the contacts 1261, the
winding of R1250, the contacts 1618 of the set
of switch springs NSI1616, the contacts 1615 and
the magnet NM1614 to battery. When this series
circuit is completed the release relay RI459 is
retained in its operated position; the release
slave relay R1250 operates and the magnet
NMI6i4 operates and restores, thereby to drive
the wipers noted of the digit sequence switch
NIi§18 an additional step in the counterclock-
wise direction back into their home positions.
When the digit sequence switch Ni619 is thus
released the set of switch springs NSI6(6 is
actuated, thereby to complete a circuit substan-
tially identical to that previously traced for
energizing in series the lower winding of the re-
lease relay R1450, the winding of the slave relay
R1259 and the rotary magnet RM 1631 of the rate
and route switch RI1820. The last-mentioned
circuit extends from ground by way of the
previously traced path, the contacts 1517 of the
set of switch springs NSI1616, the contacts 1633
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of the set of switch springs RSI632, the contascts
1631 and the rotary magnet RMI1831 to battery.
When this series circuit is completed the rotary
magnet RM 163+ operates intermittently, tHerehy
to drive the wiper set of the rate and route switch
R162% step by step in the rotary dirsction until
it is driven eleven steps in the rotary direction
away from its normal rotary position; whereupon
the wiper set is returned to its normal vertical
and rotary positions, in a well-known manner.
‘When the rate and route switch R1529 is thus
released the set of switch springs RS{832 is ac-
tuated, thereby to complete a circuit substan-
tially identical to that previously traced for en-

ergizing in series the lower winding of the release

relay R#480, the winding of the release slave re-
lay R1258 and the rotary magnet PM {851 of the
composite code switch P1840. This series circuit
extends from ground by way of the previously
traced path, the contazts 1834 of the set of
switch springs RS1832, the contacts: §55& of the
set of switch springs PS1852, the conbacts {552
and the magnet PMIG5{ to battery. When this
series circuit- is comapleted the rotary magnet

PM 1851 operates intermittently, thereby to drive o

the wiper set of the composite code switch PI1£48
step by step in the rotary direction eleven steps
away from its:normal rotary position, whereupon
the wiper set. of the composite code switch PI§48
is returned to its- normal vertieal and rotary posi-
tions.

When the composite code switch P164¢ is thus
released the set of switch springs PS4852 is actu=-
ated, thereby to complete a circuit substantially

identical to that previously traced for energizing :

in series the lower winding of the release relay
RI{458, the winding of the release slave relay R{250
and the magnet GMI824 of the fourth numerical
switeh G825, 'This series circuit extends from
ground hy way of the previously traced path, the
contacts 1658 of the set of switch springs PSI552,
C1#214, the contacts 1828 of the set of switch:springs
GS1825, the contacts #8285 and the magnet
GMi828 to battery. When thus energized the
magnet GM {824 operates intermittently, thereby
to drive the wipers noted of the fourth numerical
switch G1828 step by step. in the counterclock-
wise direction. back into their home positions.
When the féurth numerical switch G1829. is thus

released the set. of switeh springs GS{825 is actu- 5

ated, thereby to complete a circuit substantially
identieal to that previously traced.for energizing
in ssries the lower winding of the release relay
R{450, the winding of the slave relay Ri259 and
the magnet FM1314 of the third numerical switch
{814, This series circuit extends from ground
by way of the previously traced path, the con-
tacts {827 of the set of switch springs. GS1825,
the contacts {819 of the set of switch springs
FSi8l8, the contacts
FMA244. When thus energized - the. magnet
FMIi814 operates intermittently, thereby to drive
the wipers noted of the third numerical switch
FIg18 step Ly step. in the counterclockwise direc-
tion baeck into their home positions.

Wheit the third numerical switch FI81% is thus
released the set of switch springs FS{818 is actu-
ated, the“ehy to complete a circuit substantially
identical to that previously traced for energizing
‘1’1 ser
R{488, the winding of the release slave relay
RI2E0 and the magnet EMIT54 of the second
numerical switch E4i88. This series circuit ex-
tends from ground by way of the previously traced
path, the contacts +848 of the set.of switch springs

t815 and the magnet f

ies the. lower winding of the release relay 7
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BSI8UE, the contacts 1758 of the set of switch
springs BS1756, the contacts 1755 and the magnet
EMIT84 to battery. When thus energized the
magnet EMI 754  cperates intermittently, thereby
to drive the wipers noted of the second numeriegl
switeh' 4 158 step by step in the counterclockwise
directiod back into their home positions. When
the second numerical switch EI750 is thus re-
legsed the set of switch springs BES1755 is actu-
ated, thereby to complete a circuit substantially
identical to that previously traced for energizing
in. series the lower winding of the release relay
R{453, the winding of the release slave relay
RIi258 and: the magnet BMIT45 of the first nu-
metieal switch D749, This series circuit extends
figm ground by way of the previously traced path,
the contacts {757 of the set of switch springs
ES1758, the contacts {769 of the set of switch
springs DS1747, the confacts 1748 and the mag-
riet DMTAS to battery.  When the ragnet
DMIT4% is thus energized it operates intermit-
tently, thereby to drive the wipers noted of the
first numerical switeh D{T48 step by step in the
counterclockwise direction back into their home
positions.

When: the first numerical switeh D{748 is thus
released the set of switch springs DS1747 is actu-
ated, thereby to-complete a circuit substantially
identical to that previously traced for energizing
iny seriés the lower winding of the release relay
R{450, the winding of the release slave relay
R 1258 and the magnet CM{T134 of the third code
switeh €1788. This series circuit extends from
ground by way of the previously traced path, the
contacts {748 of the set of switch springs DSI1747,
the contacts 1739 of the set of switch springs
CSI78%7, the contacts f738 and the magnet
CMET34 to battery. When thus energized the-
magnet CM1734 operates intermittently, thereby
to-drive the wipers noted of the third code switch
CH739 step by step in the counterclockwise direc-
tion back irito their home positions. When the
third code switch C{738 is thus released the set
of switeh springs CS1737 is actuated, thereby to
complete a circuit substantially identical to that
previously traced for energizing in series the lower
winding of the release relay R1453, the winding
of the release slave relay.RI258 and the magnet
BM728 of the second code switch B{72%. This
series circuit extends from ground by way of the
previcusly traced path, the contacts 1738 of the
set of switeh springs CSI1737, the contacts 1728
of the set of switch springs BS1126, the contacts
$72% and the magnet BM{723 to battery. When
thus' energized the magnet BMIT23 operates in-
termittently, thereby to drive the wipers noted
of the second code switch Bi128 step by step in
the counterclockwise direction back into their
liome positions. When the second code switch
Bi723 is thus released the set of switch springs
BS1726 is actuated, thereby to complete a cir-
cuit substantially identical to that previously
traced for energizing in series the lower winding
of the release relay R1450, the winding of the re-
lease slave relay RI258% and the magnet AMI714 of
the first- code switch AITI8. This series circuit
exténds from ground by way of the previously
traced path, the contacts {727 of the set of switch
springs BSI1728, the contacts {717 of the set of
switch springs ASE716, the contacts 1715 and the
magnet AM{7{4 to battery. When thus energized
the magnet AMITIE operates intermittently,
thereby to drive the wipers noted of the first code
switeh A1T18 step by step in the counterclockwise
direction: back into their home positions.
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When the first code switch AITIQ is thus re-
‘leased the set of switch springs ASITi6 is actu-
ated, thereby to complete a circuit substantially
identical to that previously traced for energizing
in series the lower winding of the release relay
RI1450, the winding of the release slave relay
RI1250, and the magnet UMIS15 of the storage
transfer switch U1910. This series circuit ex-
tends from ground by way of the previously traced
path, the contacts 1718 of the set of switch springs
ASITI6, C129, the contacts 19{8 of the set of
switch springs USI1917, the contacts 1816, and the
magnet UMI0815 to battery. When thus ener-

gized the magnet UM 1915 operates intermittently, -

thereby to drive the wipers noted of the storage
transfer switch U818 step by step in the clock-
wise direction back into their home positions.
When the storage transfer switch U1810 is thus
released the set of switch springs USI917 is actu-
ated, thereby to complete a circuit substantially
identical to that previously traced for energizing
in series the lower winding of the release relay
R 1450, the winding of the release slave relay
R 1250, and the magnet UMBI832 of the station
switch UBI1838. This circuit extends from ground
by way of the previously traced path, the con-
tacts 1919 of the set of switch springs USI9IT,
Ci36, the contacts 1836 of the set of switch
springs UBS1834, the contacts 1833 and the mag-
net UBMI832 to hattery. When thus energized
the magnet UBMI832 operates intermittently,
thereby to drive the single wiper of the-station
switch UBI1830 step by step in the counterclock-
wise direction back into its home position. When
the station switch UBI838 is thus released the
set of switch springs UBS1834 is actuated, there-
by to complete a circuit substantially identical to
that previously traced for energizing in series the
lower winding of the release relay Ri459, the
winding of the release s’ave relay R1250, and the
magnet SM1843 of the register sequence switch
Si840. This series circuit extends from ground
by way of the previously traced path, the con-
tacts 1835 of the set of switch springs UBS!824,
the contacts of the set of switch springs SSI845,
the contacts 1844, and the magnet SMI843
to battery. When thus energized the magnetb
SM 1843 operates intermittently, thereby to drive
the wipers noted of the register sequence switch
S1848 step by step in the counterclockwise direc-
tion back into their home positions. When the
rerister sequence switch S1840 is thus released the
set of switch springs SS1845 is actuated, thereby
to interrupt the previously traced holding circuit
for energizing in series the lower winding of the
release relay R1450 and the winding of the release
slave relay RI250: whereupon the latter relays
restore shortly thereafter, the release relay R1459
and the release slave relay RI250 being of the
slow-to-release type.

Upon restoring, the release relay R{450 re-
completes, at the contacts 1451, the previously
traced path for applying ground pctential by way
of the winding of the start relay R{418 to the
start conductor ¢1152, thereby to mark the regis-
ter translator 18 as idle to the register translator
allotter 68. At this time, the register translator
16 is completely released and available for fur-
ther use.

Additional operation of the toll ticket repeater

Again considering the operation of the ftoll
ticket repeater 99, a connection has been estab-
lished between the calling private subscriber sub-
station TP and the subscriber line extending to
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the called subscriber substation. In the eventthe
called subscriber substation is busy at this time,
busy tone current is returned from the automatic
switching apparatus in exchange 4 zone 62 over
the previously traced connection to the toll line
112; and therefrom by way of the toll ticket re-
peater 80, the primary selector 40, the line switch
36 and the private subscriber line 401 to the call-
ing private subscriber substation TP, thereby to
indicate that the called subscriber substation is
busy in accordance with conventional practice.
On the other hand, in the event the called sub-
seriber substation is idle at this time, ringing cur-
rent is projected over the subscriber line extend-
ing thereto and ring-back tone current is returned
over the previously traced connection to the call-
ing private subscriber substation TP, thereby to
operate the ringer thereat in order to give the
subscriber at the calling private subscriber sub-
station TP supervision.

‘When the subscriber at the called subscriber
substation in exchange 4 zone 62 answers the
call extending thereto an operative communica-
tion connected is completed between the calling
private subscriber substation TP in exchange |
zone 38 and the called subscriber substation in
exchange 4 zone 62; and an answer relay in the
toll ticket repeater 90 operates, thereby to ini-
tiate a timing operation in the toll ticket re-
peater 90, whereby the duration of the call is
registered in the toll ticket repeater 90. More
particularly, the timing apparatus in the toll
ticket repeater 90 operates progressively to regis-
ter both the ten minute and the unit minute time
intervals of the established connection, a mini-
mum time interval of three minutes being auto-
matically established shortly following the com-
pletion of the established connection. Also, it
is noted that the toll ticket repeater §0 comprises
an alarm apparatus which is operative in the
event the established connection is maintained a
time interval of 99 minutss.

It is pointed out that the charge for a toll call
is normally assessed against the calling sub-
scriber substation; however, facility is provided
in the toll ticket repeater 90 for assessing the
charge for the toll call against the called sub-
scriber substation, thereby effecting a reversal
of charges for the toll connection. In the pres-
ent example, in the event the charge for the toll
call extending hetween the calling private sub-
scriber substation TP in exchange | zon= 38 and
the called subscriber substation in exchange 4
zone 62 is to be reversed and assessed against
the called subscriber substation in exchange 4
zone 62, the subscriber at the called subscriber
substation in exchan<e 4 zone 62 dials the single
digit 0 over the established connection without
either the subscriber at the calling private sub-
scriber substation TP in exchange [ zone 38 or
the subscriber at the called subscriber substation

-in exchange # zone 62 replacing the receiver of
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the telephone instrument thereat upon its asso-
ciated switchhook.

Operation of the toll ticketing apparatus

In the present example, assuming that the es-
tablished connection between the calling private
subscriber substation TP in exchange | zone 38
and the called subscriber substation in exchange
4 zone 62 is maintained for thirty-two minutes
and that, after the elapse of the time interval
mentioned, the subscriber at the calling private
subscriber substation TP in exchange | zone 38
replaces the receiver of the telephone instrument
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thereat upon its associated switchhook, when
this is done the previously traced connection: be-
tween the calling private subseriber substation TP
in exchange [ zone 28 and the toll ticket repeater
99 is interrupted; whereupon the toll ticket re-
peater 90" operates in order to effect the release
of the automatic switching apparatus in ex-
change | zone 73, the exchange in zone- 48, ex-
change | zone 62 and exchange & zone 62, and
the subscriber line extending to the called sub-
seriber substation in exchange § zone 62 is marked
as idle to the connectors having access thereto
assuming that the subscriber thereat has replaced
the receiver of the telephone instrument upon its
assoclated switehhook at this time. i

Further, the toll ticket repeater 90 operates to
interrupt the application of ground petential to
the control conductor of the trunk extending
thereto and, consequently, to the test wiper 593
of the wiper set in the switch mechanism 6083,
thereby to effect the release of the primary se-
lector 49 and the line switch 88. When the litie
switch 28 is thus released the private subscriber
line 40 extending to the calling private sub-
scribzr substation TP is marked ds idle to the
individual connectors having access thereto.

Also, the toll ticket repeater 88 effects ov-
eration of the printer controller allotter &F#;
whersupon the finder switch FI18{ seizes an idle
vrinter controller, such, for example, as the
printer controller 82. When the printer con-
troller 82 is thus seized the finder switch ¥793
operates in order te seize the calling toll ticket
repeater 80. The vrinter controller 82 initiates
overation of the dat» ard time unit 24, whereby
the date and time unit 94 transmits to the printer
controller 92 the month, day, Hour and minte
of the seizure thereof, koth in ten and unit dizits.

Also, the toll ticket repeater 89 transmits to the P

printer controller 92 the information stored
therein, this informstion comuprising not only
that previously exnlain~d. which was trarisferred
thereto from the reecister translator 19, but also
the digit 0 indicating the special service pertain-

ing to the reversal of charge for the e<tablished ¢

connection: and the ten and unit digits of the time
duration of the established cennection. When
the rate factor applicable to the established con-

nection, together with. the ten and unit digits of o

the time duration of the estabklished connection,
is transferred to the printer controller 82 the
printer controller 92 operates te caleulate the
charge for the established connection in mone-
tary values, specifically in dollars and cenis.

When: all of the items of record information

in' the toll ticket repeater 99 have been trans-
ferred: to the printer controller 82 the toll ticket
repeater 8¢ is automatically released, thereby to

mark the trunk incoming thereto- and accessible .

to the primary selectors £8, ete.. asiidle.
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toll’ ticket: printer’ 95; whereupon the latter toll
ticket printer operates to print the items of rec-
ord . information upon:a. toll ticket, thereby pro-
ducing a toll ticket identical to that shown in
Fig. 29 in the present example. After the toll
ticket: has been printed By the toll ticket printer
95 the- printer controller $2 and the toll ticket
printer 85 are released and rendered available
for furtheruse..

In view of the foregoing explanation of the
mede of operation of the primiary selector 40, the
primary register 5¢ and the register translator
8 torexteng a.call from the callivig private sub-
seriber substation TP in exchange [ zone 38 to a
called subscriber substation in exchange 4 zone
62, it 'will be understood that this spparatus is
operative, in g sebstantially identical manner, to
extend calls to called subscriber substations in
other exchangss in other of the zones in the area
served by the telephone system.

Toll ¢alis from exchange I zone 38 to the exchanrge
in.zone 46

Assuming that the call extending from the call-
ing private subscriber substation TP to the pri-
mary selector 40-and the primary register 50 is to
be extended to a called subscriber substation in
the exchange in zone 45, the subscriber at the
calling private subscriber substation TP proceeds
to dial the directory number of the called sub- -
scriber. substation. The directory number of the
called subscriber substation comprises a. code
pertion, including the digits 46, identifying the
called zone and. exchange and a numerical por~
tion, including four digits, such, for example, as
the digits 1234, identifying the line terminal of
the subseriber line extending to the calied sub-
scriber substation.

Aecordingly, the subseriber at the calling pri-
vate subscriber substation TP proceeds to dial the
first. digit 4, thereby to cause the last-mentioned
digit to be registered in the first code switch AS8Y,
in- the manner previously explained. The wiper
set- of the switch mechanism 688 in the primary
selector 48 is operated to its fourth vertical posi-
tion in accordance with the first digit 4 and is
then released at the:conclusion of the last-men-
tioned. digit, in the manner previousty explained.
Also, when the wiper 881 of the first code switch
ABGO. engages the fourth contact in the asso-
ciated centact bank the previously traced cireuit
for energizing the winding of the translate relay
R1858 is completed, thereby to cause the latter

- Telay te operate; whereupon operation of the reg-

Also, when:all of the itemis of record informa- -

tion stored in: the toll ticket repeater 82 have been
transferred:. to the printer controller 92 the
printer controller 82 operates in order to initiate
ogperation of the printer allotter 9%; wheércupsn
the finder switch FI04 seizes the calling printer
conitroller 92. When the finder switch F784 seizss
the calling printer eontroller 82 operation of the
findér switch FT8F is initiated o seize an idle
one of the toll ticket printers in the associated
group, such;, for example, as the toll ticket printer
95, When the toll ticket printeyr §5 is thus seized
the printer confroller 82 operates to transfer the
iterns of record infermation stored thereirs to the
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ister translator allotter 68 is initiated, in the
manner previcusly explained. Again assuming
that- the registertranslator allotter §8 assigns the
register transigtor T80 to the use of the ealiing
primary register 58, the finder switch ™1 (80 oper-
ates to seize the calling primary register 58, in
the manner previously explained. When the reg-
ister tramslator 78 is thus connected to the pri-
mary register BE the send switeh Y84% in {he
primary register 58 operates to transmit the first
digit 4 to the register translator 78; whereupon
ths ldst-mentioned digit is registered in: the first
code awitch AtT(8 in the register translater 18,
in the manner previcusly explained.

The. subiscriber at the calling private sub-
seriber. substatien TP then proceeds to dial the
second digit 6, thersby to cause the mechanical
impulse repeater #1718 to operate and repeat tha
last-mentioned digit to the register translator 74;
wltereuporr the second digit 6 is registered.in.the
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second code switch BI1728 in the register fransla-
tor 10. The wiper set of the switch mechanism
600 in the primary selector 40 is not operated in
accordance with the second digit 6, as previously
explained.

The subscriber at the calling private sub-
scriber substation TP then proceeds to dial the
third digit 1, thereby to cause the mechanical im-
pulse repeater 11710 in the primary register 50 to
repeat the last-mentioned digit to the register
translator 18; whereupon the third digit 1 is reg-
istered in the third code switch C1738 in the reg-
ister translator 70. The wiper set of the switch
mechanism 600 in the primary selector 48 is not
operated in accordance with the third digit 1, as
previously explained.

Accordingly. at this time, the first digit 4 is reg-
istered in the first code switch AiT10; the second
digit 6 is registered in the second code switch
BI120; and the third digit 1 is registered in the
third code switeh CI1728; the wiper 1713 of the
first code switch A1710 engages the second con-
tact in the associated contact bank, thereby to
select the third wiper {643 of the wiper set in the
composite code switch P1640; and the wiper set
in the composite ccde switch P1640 occupies its
sixth vertical level and its first rotary position.
Also, at the conclusion of the third digit 1, the
wipers noted of the register secuence switch
S1849 engage the third contacts in the associated
contact banks, thereby to initiate intermittent
operation of the pulse relay R1310, in the manner
previously explained.

At this point. it is noted that the first digit 4
and the second digit 6 respectively registered in
the first code switch A4710 and the second code
switch B{720 comprise the code portion of the
directory number of the called subscriber substa-
tion in the exchange in zone 46; while the third
digit 1 registered in the third code register C1730
comprises the first digit of the numerical portion
of the directcry number of the called subscriber
substation in the exchange in zone 48, rather
than the third digit of the code portion of the di-

rectory number of the called subscriber substation -

in the exchange in zone 46. This situation is pre-
sented due to the fact that the code portion of the
directory number of the called subscriber substa-
ticn in the exchange zone 46 comprises two digits
instead of three digits.
stood that the routing of the call by the comrpo-
site code switch P!64n from exchange ! zone 38
to the exchange in zone 46 must in fact be deter-
mined by the first digit 4 and the second digit 6
irrespective of the actual value of the third digit
1. In order to accomplish this end, a special
multiple is provided in the contact bank assc-
ciated with the third wiper {643 of the wiper set
in the comnosite code switch P1649. More par-
ticularly, the contacts in the sixth vertical level
of contacts in the contact bank associated with
the third wiper 1543 of the wiper set in the com-
posite code switch P1648 are connected together;
and are connected by way of the jumper 1672 to
the corresponding 4 up 6 in contact in the contact
bank associated with the control wiper (828 of
the wiper set in the rate and route switch R1620.
Thus, it will be understood that the operation of
the pulse relay R1231@ is effective to cause the
wiper set in the rate and route switch R1620 to be
operated to its 4 up 6 in position when the wiper
set in the composite code switch PG40 occupies
its 6 up 1 in, 6 up 2 in, 6 up 3 in. ete,, positions;
and the third wiper {643 of the wiper set in the
composite code switch P1640 is selected due to

Thus, it will be under-
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the registration of the first digit 4 in the first
code switch AiTIO0.

Accordingly, at this time, the operating pulse
relay RI318 causes the wiper set in the rate and
route switch RI620 to be operated to its 4 up 6
in position, thereby to select the routing for the
present call from exchange | zone 38 to the ex-
change in zone 46 via exchange { zone 13, which
routing requires two routing digits.

Considering now the jumper arrangement
ameng the contacts in the contact banks in the
rate and route switch R{626, it is noted that the
4 up 6 in contacts in the contact banks respec-
tively associated with the wipers {825 and 1624
of the wiper set in the rate and route switch
R1620 are respectively connected by the jumper
1675 to two of the marking conductors in the
marking cable !88f{ corresponding to the two
routing digits required; the 4 up 6 in contact in
the contact bank associated with the wiper 1623
of the wiper set in the rate and route switch
R1620 is connected by way of the jumper 1613 to
the slip conductor C119; while the 4 up 6 in con-
tacts in the contact banks respectively associated
with the wipers 1622 and {621 of the wiper set in
the rate and route switch R1620 are connected by
way of the jumper 1674 to the control conductor
Ciis.

The operation of the rate and route switeh
R 1620, described, above in response to the opera-
tion of the composite code switch P1840, takes
place in an extremely short interval of time at
the conclusion of the third digit 1, whereupcn
the stop relay R1220 is operated. Upon operat-
ing, the stop relay R 220 initiates intermit-
tent operation of the pulse relay R#420, in the
manner previously explained. thereby to cause
the digit sequence switch N1610 and the sender
switch K 1920 to operate, in the manner previous-
ly explained, in order to transmit the digits reg-
istered in the register translator 78 to the primary
selector 40. More particularly, the wipers noted
of the digit sequence switch NI610 engage the
home contacts and then the first contacts in the
associated contact banks, thereby to cause the
sender switch K1920 to transmit the first routing
digit and then the second routing digit to the
primary selector 48 in order to cause operation of
the primary selector 48 and the automatic switch-
ing apparatus in exchange | zcne 13, in the man-
ner previously explained.

At the conclusion of the second routing digit
transmitted from the register translator 70 to the
primary selector 40, the wipers noted of the digit
sequence switch N1610 are moved into engage-~
ment with the second contacts in the associated
contact banks, thereby to complete a path for
applying ground potential to the slip conductor
CI18: this path extending from ground by way
of the contacts 1262, the wiper {613 of the digit
sequence switch N1610 and the engaged second
contact in the associated contact bank, the wiper
1623 of the wiper set in the rate and route switch
R1620 and the engaged 4 up 6 in contact in the
associated contact bank and the jumper 1673 to
the slip conductor Cf!8.. This appiication of
ground potential to the slip conductor Ct19 com-
pletes an obvious circuit, including the contacts
‘1242’, for energizing the winding of the slip relay
R1240, thereby to cause the latter relay to oper-
ate. Upon operating, the slip relay R1240 com-
pletes, at the contacts (241, an obvious holding
circuit, including the grounded hold conductor
C1353, for energizing the winding thereof; and
completes, at the contacts 1241’, a circuit for
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energizing the magnet NMIG814 of the digit se-
quence switch NI6§18. The last-mentioned cir-
cuit extends from the grounded slip conductor
Ci19 by way of the contacts 1241’, C{ 13, the con-
tacts 1615, and the magnet NMi§i4 to battery.
‘When thus energized the magnet NMI614 oper-
ates and restores, thereby to drive the wipers
noted of the digit sequence switch N{610 one step
in the counterclockwise direction into engage-
ment with the third contacts in the associated
contact banks. When the wiper 813 of the digit
sequence switch Ni810 engages the third contact
in the associafed contact bank the previously
traced circuit for energizing the magnet NM{614

by way of the control conductor CHi8 is com-

pleted, thereby to cause the magnet NMi6{4 to
operate and restore in order to drive the wipers
noted of the divit sequence switch into engage-
ment with the fourth contacts in the associated
contact banks. When the wiper 16813 of the digit
sequence swit~h N {518 engages the fourth contact
in the associated contact bank the previously
traced circuit for energizing the magnet NM1614
by way of the control conductor C!{13 is again
completed, thereby to cause the magnet NMI§14
to operate and restore in order to drive the wipers
noted of the digit sequence switch N{618 into
engagement with the fifth contacts in the asso-
ciated contact banks, the conductor C{85 being
terminated by ths fifth contact in the contact
bank associated with the wipar {613 of the digit
seguence switch N{610.
. The operated slip relay Ri2480 completes. at
the contacts 1242, {244, 1246 and 1248, obvious
connsections between the conductors CI85, Ci04,
Ci83 and C!n2, respectively, and the condurtors
Clit, 119, CI109 and CI188, respectively, extend-
ing to ths third code switch C!7%38, to the first
numerical witch D{748, to the se~ond nrmerical
switch E{1787 and to the third nimerical switch
F1818. At this time the third digit 1, the fourth
digit 2, the fifth digit 3 and th= sixth digit 4 are
respectivsly registered in the third code switch
Ci1390, th= first numerical switch D740, the sec-
ond nume-rical switzh E1788 and the third nu-
merical s~itch FI818; no dicit being registered
in the fourth numerical switch G{529.
Accordingly, the di~it seqrence switch Ni6!8
then successively engage=s the fifth, sixth, seventh
and eighth contacts in the associated contact
bank. thereby to cavse the third digit 1 regis-
tered in the third cods switch C!730, the fourth
digit 2 re~istersd in the first numerical switch
DI1748, the fifth di~it 3 registered in the second
numerical switch E!752 and the sixth di~it 4
registered in the third numeri-al switch F{810
to be transmitt~d successively to the primary
selector 48, thereby to cause the automatic
switching apparatus in the exchange in zone 46
to seize the line terminal of the subscriber line
extending to the ca’led subscriber substation
therein, in the manner previously explained.
Subsequently, the wiper {613 of the digit se-
quence switch N1610 engages the ninth contact
in the associated contact bank, thereby to com-
plete the previously traced alternative circuit for
energizing the magnet NMIiG14., When thus
energized the magnet NM{§14 operates and re-
stores, thereby to drive the wipers noted of the
digit sequence switch N{6i8 an additional step
in the counterclockwise direction. At this time,
the register translator 7¢ and the primary regis-
ter 50 are released, in the manner previously ex-
plained, thereby to cause the primary selector
40 to operate and complete an established con-
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nection between the calling private subseriber
substation TP in exchange | zone 38 and the
called subscriber substation in the exchange in
zone 46.. The operation of the toll ticketing ap-
paratus, in order to cause a toll ticket individual
to the toll call betwesn the calling private sub-
scriber substation TP in exchange | zone 88 and
the called subscriber substation in the exchange
in zZone 46, and the subsequent release of the
apparatus involved in the established connection
are the same as those previously explained.

In view of the foregoing explanation of the
mode of operation of the primary selector 40,
the primary register 52 and the register trans-
lator 70 to extend the call from the calling pri-
vate subscriber substation TP in exchange | zone
38 to the called subscriber substation in the ex-
change in zone 48§, it will be understood that this
apparatus is operative, in a substantially identical
manner, to extend cails from other cailing sub-
scriber substations in exchange | zone 38 to a
called subscriber substation in the exchange in
zone 46.

Toll calls from a private subscriber substation
rendered exiended service

The extension of a toll call from a private sub-
scriber substation rendered extended service,
such, for example, as the private subscriber sub-
station TX, is initiated at the calling private sup-
scriber substation TX and extended therefrom
under the control of the calling device thereat,
in the manner previously explained; however,
the apparatus in the primary register and in the
register translator and in the toll ticketing ap-
baratus operate in a slightly different manner,

~as explained more fully below.

Assume that a call has been initiated at the
calling private subscriber substation TX, that
the associated line switch 31 has seized the trunk
429 extending to the primary selector 43, and
thiat the finder switch ¥599 has seized the pri-
mary register 83, in the manner previously ex-
plained. In this cass, a circuit is completed for
energizing the winding of the extended service
relay R849 in the primary register 58 which is
effective to cause the latter relay to operate. The
last-mentioned circuit extends from ground by
way of the winding of R943, C515, the wiper 505
of the finder switch F580, the contacts 647, the
control conductor C423 of the trunk 428, the
control wiper of the switching mechanism in the
line switch 31 and the magnet M4{2 and the
resistor 413 in multiple to battery. * This series
circuit is of considerably lower resistance than
that previously traced due to the shunting ac-
tion of the resistor 413 upon the magnet M&{2;
accordingly, in this case, the winding of the ex-
tended service relay R949 in the primary reg-
ister 50 is adequately energized in order to cause
the latter relay to operate, the extended service
relay R84) being of the marginal type, as pre-
viously noted.

The subscriber at the calling private subseriber
substation TX then proceeds to dial the direc-
tory number of the called subsecriber substation,
thereby to cause the first code digit to be reg-
istered in the first code switch AB8¢ in the pri-
mary register 59, the second code digit to be reg-
istered in the second code switch Bg8I8 in the
primary register 58 in the event this is neces-

' sary, in the manner previously explained. When

the first code digit is registered in the first code
switeh A800, the second code digit is registered
in the second code switch B810, or the third code
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d1g1t is reglsteled in the third code sw1tch ‘C820,
‘45 thie case may be, the previeusly traced circuit
f01 eénergizing the winding of the translate relay
R1050 is completed, in the manner previously ex-
‘plained; whereby operation of the register trans-
Jator ‘allotter 60 is initiated. Again assuming that
‘the Tegister transiator allotter 60 assigns ‘the
reglste1 translator 10 to the use of the calhng
primary register 50, the finder switch F i85 oper-
ates to seize the primary register 50, in the man-
ner previously explained.

Whien the register translator 70 is thus con-
nécted to the primary register 50, operation of
‘the send switch 1849 is initiated, in the manner
prev1ous ly explumed In the primary reg1ster
‘50, the Wwiper 892 of the -first ‘code switeh ‘A830
‘engages one -of the contacts in the associated con-
tact bank, thereby to mark the first -code d1g1t
'to the ‘contact bank associated with the wiper
‘84! of ‘the send switch U848, in the manner- pre-
vmusly explained. -Also, the operated extended
Service Telay R946 combpletes, at the contacts 94!
an obvious path for applying ground potentlal
to ‘the extended service conductor C866 termi-
nated by the eighth ‘contact in the contact bank
‘associated with the wiper 841 of the send switch
U§30. Hence, during the operation of the send
“switch US43, the first code digit registered in
‘the first code sw1tch ABBD is transmittéd to the
'ﬁrst ‘sode switch A{T10 in the régister tr anslator
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18, in the manner previously explained. Also, .

'when the wiper 841 of the sénd switch USB4Y en-
gages the ‘eighth contact in the associated con-
tact bank terminating the glounded extended
service conductor ‘C868, direct ground potential
is applied to the send conductor C865, thereby ‘to
comp!: ‘ete a direct ground ¢ircuit for energizing
‘in géries the winding of the step relay R1350 ‘and
‘the winding of the mark relay R340 in the reg-
‘fster translator 70, thereby to cause both of the
‘Tast- mentioned relays to operate. More pa1t1cu-
larly, the mark relay R1340 in the register trans-
‘fator 10 operates at a time when the ‘wiper 1831
“of the station switch UBI830 engagés the eighth
contact in ‘the associated contact bank ‘terminat-
ing ‘the conductor Cl34 extending to the w1nd1*1g
“of tHe 'extended service relay R1520; whereby an
“obvious ‘circuit, including the contacts 1341, the
‘wipér 1831 of the station switch TBI1830 and the
‘eéngaged eighth contact in the associated contact
pank and the conductor CI34, is completéd for
_energizing the winding of the extended service
relay RI1520. When thus energized the eéxtended
“dervice Te'ay Ri528 operates to complete, at’ the
‘contacts 1521, an obvious holding circuit, includ-
ing the g1ounded hold conductor C1353, for en-
‘ergizing the winding thereof. Also, the extended
service relay R1526 completes, at ‘the contacts
1522, an obvious path for applying ground po-
tential to the Y conductor in the group of WXY?Z
“marking conductors 1959. ‘ ]
‘Subsequently, tle storage transfer switch
U819 in the register translator 16 ‘operates to
‘transfer the items of record information stored
in the register translator 70 to the code storage
‘dévices in the associated one of the toll ticket
repeaters, such, for example, as the toll ticket
repeater 80, in the manner ‘previously ex plamed
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During this operation of the storage transfer

switch U$910 the wiper 1912 thereof is effective
to transfer the marking of the ¥ c¢onductor in
the group of WXYZ marking conductors 1859 to
‘the tenth code storage device in the mechanical

70

storage unit in the toll ticket repeater 83, the .

‘marking in the group of WXYZ marking ‘con-

1%

-'prmter ¢ontroller ‘92,

:dered extendeq ‘sétvice.
‘present example, the toll ‘ticket produced will

‘of ‘the party subscr1be1 substatlons TSI,

100
Auctors 1959 correspohding to the digit 9, as pre-
v10usly explamed
Subsequently, durihg the operation of the foll
tmketmg apparatus to produce a toll ticket for
the -‘present toll call at ‘the termination of the

"estabhshed connection, the digit 9 stored in the

ténth code ‘storage device in the toll ticket re-
peater 90 is transferied to an appropriate one
‘of ‘the code Storage ‘devices in the associated
printér controllér, Such -as, for exambple, as the
The printer contrélier 52
then governs the “associated toll ‘ticket printer,

such, for exdmple, ‘as the toll ticket printer §5,

{0 ‘cause ‘the toll tlcket printer 85 to print the

"dlgﬁ; 9 Stored in the ‘code stofage device men-

“fioned upon the toll tickst being produced at a
‘position thereon FolloWing the fourth digit of the
finerical portich 6f the diréctory number of
‘the ‘calling prlvate Bubscriber substation ren-
Accordingly, in the

bear the following indicia under the heading:

‘Calling
Zone EXx.
-381-09019.

No.:

“This indicia* ‘on the ‘'toll ticket indicates not only

‘the zone ‘and exchange (381) and the line ter-
‘minal (0901) of the directory number of the cail-
ing pnvate ‘subscriber substation TX, but aiso
the faét that the calling private subscriber sub-
station TX is rendered extended service due to

'the presenice of the digit 9 following the numeri-
‘eal portlon of the-directory numbet thereof.

At ‘this ‘point, it is agdin noted that private

'jsubscnber substatlons ‘which ‘are rendered ex-
téended service pay ‘a hlgher flat rate ‘service

charge than ordmary privdte 'sithsciiber substa-
txons whlch entltﬂes them to celtaxn preferenices

""" More particu-
larly, a prlvate subscrlber substatlon which is
‘rénderéd extended seivice may -call remote ex-
fchanges in the zones therest withoutcharge, and
{s ‘entitléd ‘to a predetermmed ‘rébate in connec-
tion With “toll ‘calls. Preferably, the toll tidkets
‘produced fora pr1vate ‘subscribér substatioh ¥en-
dered extended ‘service ‘ark ‘recalciilated man-

‘ually lipon ‘a ‘bulk unit basis ‘dnd ‘billed accord-
ingly.

Tolls ealls from party -subscribzer -substations

The gxtension of a “toll call fzom & party sib-

“sciiber Substation, ‘siich, ‘for exampIe as one of
.'55,

‘ttie party subscriber substations TS, TS?2, TS3
or TS& cohnécted to the party’ subscnber line
407, is initiated at the calling party subsériber

"substatlon and exterided therefrom under the

dontiol of the calhng device thereat, in the man-

‘ner’ prevmusly explamed however, the gppara-

‘tus in ‘the’ prl"nary I’enguel and in the register
‘translatm operate in‘a s11ght1y different ian-
ner, as explamed more ‘fully below.

Asstime ‘that a call has béen initiatséd at ‘one
TS2,
_TS3 or TS4, that the associated Tine switch 32

“Has’ se1zed ‘the ‘trimk 420 extendmg ‘to the pri-

:maly selector ‘40, ‘and that ‘the ﬁndel switch
F506 hds ‘seized the primary register 53, in tHe

‘mahner previously explalned In the présént
‘example, in the'évent the ¢all is_initiated at-the

first party subscrlber substatxon TSI, no ground

'_impulses are ‘trahsmitted from the callmg device
thereat over tHe positive line conductor C409-of

‘the party subscnber line 407 ’inc1dent to the dial-
Titig of ‘the ‘frst ‘code digit; in the évent the ¢all
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is initiated at the second party subscriber sub-
station TS2, one ground impulse is transmitted
from the cam springs 445 in the calling device
thereat over the positive line conductor C4809
of the party subscriber line 407 incident to the
dialing of the first code digit; in the event the
call is initiated at the third party subscriber sub-
station TS3, two ground impulses are trans-
mitted from the cam springs 447 in the calling
device thereat over the positive line conductor
C409 of the party subscriber line £07 incident to
the -dialing of the first code digit; finally, in the
event the call is initiated at the fourth party
subscriber substation TS#&, three ground im-
pulses are transmitted from the cam springs 449
in the calling device thereat over the positive
line conductor C£08 of the party subscriber line
£07 incident to the dialing of the first code digit.

By way of examiple, it is pointed out that the
‘calling device at the fourth party subscriber sub-
station TS4 is operative to transmit, by way of
the set of cam springs 449, the first ground im-
pulse over the positive line conductor C4089 of
the party subscriber line 487, while the set of
impulse springs 448 is closed; then to transmit,
by way of the impulse springs 448, the first im-
‘pulse of the first code digit over the line con-
ductors C408 and C499 of the party subscriber
line 407, while the set of cam springs 449 is open;
* then to transmit, by way of the set of cam springs
448, the second ground impulse over the positive
line conductor C409 of the party subscriber line
401, while the set of impulse springs 448 is closed,
ete. . The calling devices at the second party sub-
seriber substatmn TS2 and at the third party sub-
scriber substation TS3 are operative in a similar
manner.

Each time a ground impulse is transmitted
over the positive line conductor C408 of the party
subscriber line 407 a path is completed for short-
circuiting the lower winding of the party line re-
lay R8I0 in the primary register 59; this path ex-
tending from ground by way of the lower winding
of R910, C611, the wiper 531 of the finder switch
500, the contacts 631, the line conductor C421
of the trunk 420 and the line switch 32 to the
grounded positive line conductor C409 of the party
subscriber line 407. When the lower winding of
the party line relay R919 is thus short-circuited
‘the latter relay operates as the upper winding
thereof is energized in series with the upper wind-
ing of the line relay R920, the party line relay
RI18 being of the differential type. Each time
ground potential is removed from the line con-

ductor C409 of the party subscriber line 407 the -

above-traced path for short-circuiting the lower
.winding of the party line relay R910 is inter-
rupted; whereby the upper and lower windings
thereof are energized in series circuit relation
with the upper winding of the line relay R920
in order to cause the party line relay R9{0 to re-
‘store, the latter relay being of the differential
type, as noted above. The application of ground
‘potential to the positive line conductor C409 of
‘the party subscriber line 487 has no effect upon
the energization of the upper winding of the line
relay R920. Each time the loop circuit, including
the party subscriber line 407, is interrupted the
‘line relay R920 restores and the party line relay
‘RO10 remains restored as both the upper and
lower windings thereof are deenergized. Accord-
-ingly, the line relay R920 follows the loop im-~
‘pulses transmitted by the set of impulse springs
‘in the ecalling device at the calling party sub-
‘scriber substation on the party subscriber line
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407; and the party line relay R910 follows the
ground impulses transmitted by the set of cam
springs in the calling device at the calling party
subscriber substation on the party subscriber line
401.

The first time the party line relay R9106 oper-
ates it completes, at the contacts 911, an obvious
cireuit, including the contacts 1117 and 1123, for
energizing the lower winding of the party relay
R1120. When thus energized the party relay
RI1120 operates partially, thereby to complete, at
the contacts 1124, an obvious path, including the
contacts 1047, for short-circuiting the: upper
winding thereof. The first time the party line
relay R910 restores it interrupts, at the contacts
911, the previously mentioned path for short-cir-
cuiting the upper winding of the party relay
RI1120; whereupon an obvious series circuit, in-
cluding the contacts 1047 and 1121, is completed
for energizing the upper and lower windings of
the party relay R1120. When thus energized the
party relay R{120 operates fully, thereby.to in-
terrupt, at the contacts 1123, a further point in
the previously mentioned path for short-cir-
cuiting the upper winding thereof, and to pre-
pare, at the contacts 1122, a circuit traced here-
inafter for energizing the lower winding of the
party relay R(130. The second time the party line
relay R910 operates and restores an obvious cir-
cuit substantially identical to that previously
traced is completed and then interrupted for en-
ergizing the lower winding of the party relay
R1130, whereby the latter relay operates first par-
tially and then fully in the manner explained
above. Finally, in the event the party line relay
RI10 is operated and restored a third time, a
circuit substantially identical to that previously
traced is completed and then interrupted for en-
ergizing the winding of the party relay Ri140;
thereby to cause the latter relay to operate and
complete, at the contacts (141, an obvious hold~
ing circuit for energizing the winding thereof.

In view of the foregoing explanation of the
mode of operation of the party relays RI1120,
R{130 and R{140, in conjunction with the call'ng
devices at the various party subscriber substa-
tions TS, TS2, TS3 and TS4 connected to the
party subscriber line 407, it will be understood
that, in the event the call is initiated at the first
party subscriber substation TSI, none of the party
relays R1120, R1130 and R{143 w'll be operated

incident to the dialing of the first code digit;

in the event the call is initiated at the second
party subscriber substation TS2, the first party
relay RI120 will be operated incident to the dial-
ing of the first code d’git; in the event the call
is initiated at the third party subscriber substa-
tion TS3, the first party relay R{120 and the
second party relay RI130 will be operated inci-
dent to the dialing of the first cods digit; finally,
in the event the call is in'tiated at the fourth
party subscriber substation TS4, the first party
relay R1120, the second party relay R{i{3? and
the third party relay R11{40 will be operated inci-
dent to the dialing of the first code digit.

At the conclusion of the first code digit regis-
tered in the first code sw'tch A800 in the primary
register 50, the digit cutoff relay R1110 operates,
as previously explained, whereby a common point
in the operating circuits for energizing the lower
windings of the. party relays R{120 and RI130
and the winding of the party relay Rl {40 is inter-
rupted. This arrangement positively prevents
the operation of the party line relay R910 inci-

-dent to the dialing of the second code digit, the
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4hird code digit, ete., from causing further operar
t:on of the party relays R1120, R{i30.and R1140.
It will be understood that the party line relay
R910 is operated, in the manner explained above,
as each successive code digit and each successive
numerical digit is dialed at the calling party sub-
scriber substation connected to the party sub-
scriber 1ne 487; however, the operation of the
party line relay R810, subsequent to the -dialing
of the first code digit, is without effect due: to
the operated. position of the digit cutoff relay
R1{116, as explained above. Upon operating, the
party relays R1128, R1120and R! (40 respectively
complete, at the contacts 424, 1134 and 1442,

obvious paths for respectively applying ground

potent-al to the three party conductors C861,
C868 and CB869, respectively terminated -by the
ninth, tenth and eleventh contacts in the contact
bank associated with the wiper 844 of the send

switch U840, for a purpose more fully explained g

hereinafter. 5
As noted above, the subseriber ai the callin
party subscriber substation TSI, TS, TS3 or
TS4 proceeds to dial the directory number of the
called subscriber substation, thereby to cause the
first code d'git to be registered in the first code
switch A890 in the primary register §9; the second
code digit to be registered in-the second -code
switch B810-in the primary register 59, in the
event this is necessary, in the manner previously
explained. When the first code d git is-regis-
tered in the first code switch A880; the second
code digit is registered in-the -second .code switch
‘B810, or the third code digit is vegistered in the
third code switch C820, as the case may be, the
previously traced ¢'rcuit for energizing the wind-
ing of the translate relay R1068 is completed,. in
the manner previously explained; whereby opera-
tion of the register translator allstter 60 is:ini-
tiated. Again assuming.that the register trans-
lator allotter 60 assigns tue register translator
79 to the use of the calling pr'mary register-58,
the finder switch F{188 operates toseize the pri-
.mary. register 50, in the manner previously ex-
plained. -

‘When the register translator 70 -is thus con-
mected to- the primary register 58, -operation-of
‘the send switch U849 is initiated, in the manner
previously explained. In the primary register 53,

‘the wiper 802 of the first code switeh A863-en-

gages -one of the contacts in the associated con-
tact bank, thereby to mark the first code:digit
1o the contact bank associated with the wiper 841
of the send sw tch U848, in the manner previously
.explained. Also, in the -event one or more -of
the party relays Ri120, R{130 and RI149 are
operated, one or more of the paths for-applying
ground potential respectively to the party mark-
ing conductors C867, C868 and C88&8 are.com-
pleted, the last-mentioned marking conductors
being respectively terminated by the ninth, tenth
and eleventh contacts in the contact hank-.asso~
ciated with the wiper 84{ of the send switch
U840: Hence, during the operaton of -the send
switch U840, the first code digit registered in
the first code switch A809 is transmitted to:the
first code switch A1Ti0 in the register translator
10, in the manner previously explained. Also,
:when -the wiper 841 of the send switch U840 suc-
.cessively engages the .ninth, tenth and eleventh
contacts in the -associated contact bank respec-
tively terminating the party marking conductors
C867, C868 and C863, -direct ground potential is
applied to the send conductor: C865 in.the -.event
$he respective . party relays Ri120,. R1130 and
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R1140 occupy their operated positions; thereby
to complete direct ground circu ts for energizing
in series the winding of the step relay R{350 and
the winding of the mark relay R1340 in the regis-
ter translator 10, thereby to cause beth of the
last-mentioned relays to operate. More particu-
larly, the mark relay R1340 in the register trans-
lator 10 operates at a time when the wiper 1831
of the station switch UBI1830 engages the n nth
contact in the associated contact bank terminat-
ing the conductor Ci33, in the event the party
relay R1128 in the primary register 50 occupies
its operated position; the mark relay R1340 reop-
erates at a time when the wiper 1831 of the sta-
tion switch UBi{830 engages the tenth contact
in the associated contact bank terminating the
conductor C132, in the event the party relay
R1{30 in the primary register 58 occupies its
.operated position; and the mark relay R340
reoperates at a time when the wiper 1831 of the
station switch UB1830 engages the eleventh con-
tact in the associated contact bank terminating
the conductor Ci31, in the event the party relay
R1148 in the prmary register 50. occupies- its
operatad position. ‘The successive application of
ground potential to the conductors C133, Ct32
and Ci31 respectively completes obvious circuits
for ensrgizing the windings of the party relays
Ri530, Ri5480 and R1550, whereby each of the
reiays mentioned operates. Upon operating, the
party relays R15239, R1540 and R 1550 raspectively
complete, at the contacts (533, 1543, and 1553,
obv'ous holding circuits, including the grounded
hold -conductor C1553, for respectively -energizing
the windings thereof. '

In view of the foregoing explanation of the
mode of operation of the party relays R1:120,
R1130 and RI148 in the primary register 50:and
the party relays R1533, Rt540 and R1550 in the
register translator 10, it will be understood that,
when a call is initiated at the first party sub-
seriber substation TSi, none of the party relays
R1538, RI540 :and RI550 is operated; when a
call is initiated at the second party subscriber
substation TS2 the first party relay RI1530 is
operated; when-a.call is initiated at the third
party subscriber substation 'TS3 the first party
relay R1538 and the sezcond. party relay Ri548
are operated; and when:a.call is initiated at the
fourth party :subscriber -substation TS4 the first
party relay RI530, the second party relay R1540
and: the third party relay R1558 are operated.
‘When none of the party relays R1530, R1540 and
RI550 occupies its operated position an obvious
path, including the contacts 1532, 1542 and {552,
is completed for applying ground potential to
the first hold conductor Ci; when the first party
relay R 1530 occupies its operated position an
obvious path, including the contacts 1531, 1544
and 1555, is completed for applying ground po-
tential to the second hold conductor C2; when
‘the first and-second party relays R1530 and R1540
occupy their operated positions an obvious path,
including the contacts 158( and 1556, is com-
pleted for applying ground potential to the third
hold conductor C3; and when the first, second
and third party relays R1530, R1540 and RI1550
.occupy their operated positions .an obvious path,
ineluding the: contacts 1551, is completed for
applying ground potential-to the fourth hold con-
ductor C4. Also, the three party relays Ri530,
R1540 and R1550 control the paths for applying
ground potential to the four hold conductors Ci,
.C2, C3:and:C4 so that ground potential is only
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applied to one of the hold conductors mentioned’

at any time.

Subsequently, when the detector 80 is connect-
ed to the register translator 70 the storage slave
relay R1940 in the register translator 10 operates
in order to connect the hold conductors Ci, C2,
C38 and C4, respectively, to the hold conductors
C1913, CI914, C19875 and CI976 extending to the
detector 88; whereby ground potential is applied
to one of the last-mentioned hold conductors, de-
pending upon the various positions of the party

relays R1538, R{5480 and RI550 in the register:

translator 70, as explained above.

In view of the foregoing explanation of the
mode of operation of the party relays RI1530,
R1549 and R1550 in the register translator 70, it
will be understood that, when the detector 80
is connected to the register translator 70, ground
potential will be applied to the hold conductor
CIi873 in the event the call was initiated at the
first party subscriber substation TS!, whereupon
the detector 80 will operate in order to detect
the directory number of the connector terminal

having access to the first party subscriber sub-

station TSI, the directory number of the terminal
mentioned being 0100; when the detector 88 is
connected to the register translator 10, ground
potential will be applied to the hold conductor
C1974 in the event the call was initiated at the
second party subscriber substation TS2, where-
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upon the detector 80 will operate in order to -

detect the directory number of the connector
terminal having access to the second party sub-
seriber substation TS2, the directory number of
the terminal ‘mentioned being 0200; when the
detector 88 is connected to the register trans-
lator 10, ground potential will be applied to the
hold conductor Ci975 in the event the call was
initiated at the third party subscriber substation
TS3, whereupon the detector 80 will operate in
order to detect the directory number of the con-
nector terminal having access to the third party
subscriber substation TS3, the directory number
of the terminal mentioned being 0300; and, final-

ly, when the detector 80 is connected to the regis- ¢

ter translator 70, ground potential will he applied
to the hold conductor C1976 in the event the call
was initiated at the fourth party subscriber sub-
station TS4, whereupon the detector 80 will
operate in order to detect the directory number
of the connector terminal having access to the
fourth party subscriber substation TS4, the direc-
tory number of the terminal mentioned being
0400,

. 'The subsequent. operation of the toll t1cketmg
apparatus, to produce a toll ticket individual to
the call, and the subsequent release of the estab-
lished connection are the same as those pre-
viously described. .

Conclusions

From the foregoing it is apparent that an
automatic telephone system is provided, which
comprises automatic recording apparatus oper-
ative to record, without the aid of an operator,
given particulars of certain calls in the system
for -which special charges are made, regardless
of whether the calls are orginated at private or
party subscriber substations, and improved
switching apparatus for setting up the calls and
for collecting the 1tems of record information
to be recorded.

‘While one embodiment of the invention has
been disclosed, it will be understood that, various
modifications may be made therein which are
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within the true spirit and scope of the 1nvent1on» :

What is claimed is: e

1. In a telephone system including a plurality:
of stations of first and second classes in which
the charges for connections are hilled to calling:
stations of said first class on a first basis and to:
calling stations of said second class on a second:
basis, switching apparatus for setting up a con-:
nection from a calling one of said stations to a-
called one of said stations, automat’c means for
registering certain items of record information:
pertaining to said connection and including &'
first item indicating that the charge for said-
connection is to be billed to said calling station:
calculated on said first basis or a second item:
indicating that the charge for said connection is:
to be billed to said calling station calculated on:
said second basis, and means governed by the:
class of said calling station for selectively con-
trolling said automatic register means. :

2. In a telephone system including a plurahty:
of stations of first and second classes in which:
the charges for connections are billed to calling:
stations of said first class on a monetary basis
and to calling stations of said second class on a:
bulk unit basis, switching apparatus for setting’
up a connection from a calling one of said sta-
tions to a called one of said stations, automatic:
means for registering certain items of record in-

- formation pertaining to said connection and in-:

cluding a first item:indicating that the charge for'
said connection is to be billed to said calling sta-
tion calculated on said monetary basis or a sec-
ond item indicating that the charge for said con-
nection is to be billed to said calling station cal~
culated on said bulk unit basis, and meang gov-
erned by the class of said calling station ‘for se<
lectively controlling said - automatic reglster
means.

3. In a telephone. system including a plurahty
of stations of first and second classes in which
the charges for connections are billed to calling
stations of said first class on a monetary basis
and to calling stations of said second class on a
bulk unit basis, switching apparatus for seétting
up a connection from a calling one of said sta<
tions to a called one of said stations, automatic
means for registering certain items of record
information pertaining to said connection and
including a first item indicating that the charge
for said connection is to be billed to said calling

_station calculated on said monetary basis or a

second item indicating that the charge for said
connection is to be billed to said calling station
calculated on said bulk unit basis, means gov-
erned by the class of said calling station for se-
lectively controlling said automatic re"flster
means, and means controlled incident to the ter-
mination of said connectlon for recording  said
registered items in conjunction with said con-
nection. ) .

4, In a telephone system including a plurality
of stations of first and second . classes in which
the charges for connections are normally billed.
to calling stations of said first class on a first
basis and to calling stations of said second class
on a second basis, switching apparatus for setting
up a connection from a calling one of said sta-
tions to a called one of said stations, automatic
means for registering certain items of record in-
formation pertaining to said connection and in-
cluding a first item indicating that the charge
for said connection normally is to be billed to
said calling station calculated on said first basis
or a second item indicating that the charge for
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said: connection. normally- is to: be: billed to-said.

calling station calculated on.said: seconds: basis,
means: governed: by. the-class. of- sa'd: calling;sta-
tion: for- selectively: control'ing said. automatic
register means, and means controllable from said
called station: for registering an overriding: item

indicating that the charge for said connection is:

to-be billed to said called:station on-a:basis con-
sistent with the class thereof.

5. In.a telephone system including.a.plurality:
of: stations of: first- and second- classes.in- which

the charges for- connections-are bil'ed to stations:

of ‘said-first class on.a.first basis  and to-stations:
of said:-second class on a second hasis, switching-

apparatus- for- setting: up a connection from. a-
calling' one of said. stations to a called one: of:

said: stations, automatic means- for revistering:

certain items of record:information pertaining to-
said:connection including an item indicating. the-

established charge for said c-nnection ca'culated:
om: said- first basis; and additional: means: gov-
erned . in the:event the station to be: billed. is. of-
said’ second class- for registering another item
indicating: that the established charge- for said:
connection should be recaleulated-on said. second
basis. .

6. In a telephone system:inclrding a plurality-
of stations of first and:second classes in- which:
the charges for- connections: are-billed to-calling:
stations of said first. class on- & first: Fasis: and
tocalling stations of said second-class on a second.
basis; switching apparatus for: setting: up-a-con--
nection. from: & calling: one-of said stations to-&
called one of said stations, automatic.means for.
registering certain: it-ms- of. record information
pertaining to-said conn=ction' including: an item
indircating the established: charge: for said:con-~
nection: calculated. on said first: basis, and acdi=-
tional autcmatic means controlled in the event
said-calling station is of said-second class:for reg-
istering another item-indi~ating that the estab-
lished charge: for: said- connection.should. be re-
calculated on:said second:basis:

7. In.g telephone:system including- a. plurality
of: stations of first and second classes in wkich
the-charges for connections-are bil'ed. to-calling
stations: of the- first class- on- a: monetary basis
and. to calling stations- of the.second class.on a
bulk unit basis, switching apparatus. for setting
up-a- connection from a calling one of said sta-
tions: to- a called one of said stations, automatic
means for registering certain.items of-record-in-
formation. pertaining: to:said connection: includ-
ing-an.item: indicating the established charge for
said connection. calculated on said monetary
basis, and additional means controlled in.the
event said calling station is of said.second class
for registering: another item. indicating. that.the
established. charge for said.connection should. be
recalculated. on said. bulk. unit: basis..

8. In a telephone system including a plurality
of stations of first and second classes in. which
the. charges. for connections are. bil'ed to:calling
stations of said first.class. on a.first basis.and ta
qall-ihg ‘stations of said second class on.a.second
basis, switchihg apparatus. for setting uv.a con-
nection. from.a . calling one of said stations to.a
called one.of said stations, automatic means con-
trolled incident to the setting up.of said connec-
tj.bna for. registering. certain items. of record. in-
formation. pertaining. thereto,. means controlled
incident to the release. of said connection. for
establishing and. registering a charge ifem for
said. call. dependent upon both. the location of
said stations with respect to each other and: the;
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time duration of said connection, said established.
charze being calculated on said first basis, and.
additiona]l means controlled incident to.the set-
ting up. of said connection for registering another

. item indicating that the established charge. for

said connection should. be recalculated: on: said
second: basis.

9: In a. telephone system including a plurality
of. stations of first and second classes in which
the- charges-for connections are billed to calling
stations.of said first class on a first basis and to
calling: stations: of said second class on a-second
basis, register mechanism including a class regis--
ter, means:for associating a. calling one of said

. stations with said register mechanism, means.

contro'led when said calling station:is associated
with. said: register mechanism for selectively op-
erating said class register in accordance with the:
class. of said-calling station, switching apparatus,.
means. including said register mechanism con--
trollable from. said. ealling station for operating:
said switching avparatus to set up a conneetion
from. said .calling station to.a ca’led one of said’
stations, automatic means selectively operative:
to. register certain items of record information
pertaining to seid connection and including a.
first.item indicating that the charge for said con-
nection.is to be bil'ed to.said calling station cal-
cnlated on. said first_basis or a second.item indi-
cating that the. charge for said connection is. to.
be billed to.said caling station.calculated.on said.
second. basis, and means governed by said class.
register. for selectively controlling the operation.
of said.automatic. means.

10.. In a telephone svstem.including a plurality.
of .stations. of first. and second classes in which
the. charges. for connections. are bil'ed to calling.
stations of said first class on a first basis and.to
calling stations of said second. class on a second’
basis, register mechanism including a c'ass regis--
ter, means. for associatinz a calling one of said
stations. .with. said register mechanism, means
controMed when. said calling station is as<ociated
with. said register mechanism. for selective'v op-
erating said class register in accordance with the
class of said ealling station. switchine apparatus,
means. includine said recister mechanism con-
trollable from said calling station for operating
said switchirg apraratvs to set up a connection
from said calline station to a cal'ed one of said
stat’ons. automatic means for reristering certain
items. of. record information. pertaining to. said
connection includine an item indirating the es-
tablished charce for sa‘d connection calculated
on said first hasis, and add‘tional means governed
by said, class recister in the event said calling
station is of said second class for recisterine an-
other item indicating that the established charge.
for said connection should be recalculated on
said second bhasis. :

11. Tn a telephone system:including a plurality
of. stations. of first and second classes in which
the. charges. for connections are normally billed
to. calling stations of said first class on a first
basis.and to ealling stations of said second class
on a second bas:s, recister mechanism including
a class register, means for associating a calling
one. of said stations with said register mechanism,
means controlled when said calling station is as-
sociated with said re~ister mechanism for selec-
tively operating said class register in accordance
with the class of said cal'ing station, switching
apparatus, means including said register mecha-
nism controllable from said calling station for
operating said, switching apparatus to set.up a
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connection from said calling station to a called
one of said stations, automatic means selectively
operative to register certain items of record in-
formation pertaining to said connection and in-
cluding a first item indicating that the charge
for said connection normally is to be billed to
said calling station calculated on said first basis
or a second item indicating that the charge for
said connection normally is to be billed to said
calling station calculated on said second basis,
means governed by said class register for selec-
tively controlling the operation of said automatic
means, and means controllable from said called
station for registering an overriding item indi-
cating that the established charge for said con-
nection should be biled to said called station and
that the calculated basis' for said established
charge should be consistent with the class of said
called station.

12. In a telephone system including a plurality
of stations of first and second classes in which
the charges for connections are normally billed
to caliing stations of said first class on a first
basis and to calling stations of said second class
on a second basis, switching apparatus for setting
up a connection from a calling one of said sta-
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tions to a called one of said stations, automatie
means for registering certain items of record in-
formation pertaining to said connection includ-
ing an item indicating the established charge
for said connection calculated on said first basis,
additional automatic means controlled in the
event said calling station is of said second class
for registering another item indicating that nor-
mally the established charge for said connection
should be recalculated on said second basis, and
means controliable from said called station for
registering an overriding item indicating that the
established charge for said connection should be
billed to said called station and that the calcu-
lated basis for said established charge must be
consistent with the class of said called station.
JOHN E. OSTLINE.
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