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UNITED STATES PATENT OFFICE 
2,535,510 

DUAL RATE AND/OR REVERSED CHARGENG 
EN AUTOMATIC TELEPHONY 

John E. Ostline, Chicago, I., assignor to Auto 
matic Electric Laboratories, Inc., a corporation 
of Delaware 

Originai application September 18, 1941, Serial 
No. 41,350. Divided and this application Sep 
terraber 1, 1942, Serial No. 457,926 

(C. i. 9-1) 2 Clairs. 

The present invention relates to automatic 
telephone systems and more particularly to au 
tomatic recording apparatus operative to record 
given particulars of certain calls in the Systems. 
More spécifically, the present invention relates 5 plurality of Stations of first and Second classes 
to improvements in telephone systems of the and automatic apparatus for recording in Con 
character disclosed in the copending applica- junction. With a call an item indicating the es 
tion of John E. Ostline, Serial No. 354,30, filed tablished charge for the call calculated on a 
August 26, 1940, now Patent No. 2,385,288, grant- first basis, automatic apparatus governed in the 
ed September 18, 1945. This application is a di- 10 event the Station to be billed is of the second 
vision of the copending application of John E. class for recording an item indicating that the 
Ostline, Serial No. 41,350, filed September 18, established charge for the call should be recal 
1941, now Patent No. 2,409,063, granted October culated on a Second basis. 
8, 1946. A still further object of the invention is to 

In a telephone system serving a large metro- 15 provide in an automatic telephone system in 
politan area, and the adjacent Suburban areas, cluding a plurality of stations of first and Sec 
it is usually desirable to divide the System into Ond classes in Which the charges for calls are 
a plurality of Zones and to handle calls between normally billed to calling stations of the first 
the exchanges in different Zones and between class on a first basis and to calling stations of 
certain of the exchanges in the same zone as 20 the Second .." Song is, it. 
toll calls, for which Special charges aire made, means governed by the class of the calling sta 
depending upon the distances between the Zones t E"El cities t i. or the distances between the exchanges in the a, irst e iClCateg ta. e Charge for the 
Sane Zone and the tine duration of the call. In 25 A. s to be titled to Elling in On the 
accordance with conventional practice, the con- 2 first paSIS or the Secon ass, and means con 
nections for a call of this ". Set up With troilable from the called Station for registering 
the aid of an operator, which operator records in Yeriding iter indicating that the chage 
upon a toll ticket certain particulars concern- for the call is to be billed to the called station 
ing the call, including the codes of the calling on a basis consistent with the class thereof. 
and called zones, the codes of the calling and 80 t FEE,Stryninet 

s e O3. E.C.E.", "E", "E," in Earthyia, 
the call, the time duration of the call, and pos- antition opting s are 
sibly the total charge for or cost of the call. ar e invention, both as to its organization an 

- wa 35 method of operation, together with further ob 
While a telephone Systein of the type described jects and advantages thereof, will best be und is entirely satisfactory in operation, it requires jects and advantag ept, Will best be under 

th ices of a lar anber of operat stood by reference to the following specification 
elseyes of a lagg number operators an taken in connection with the accompanying 

necessitates some delay in extending a call of dra WingS, in Which Figure is a schematic di 
the type mentioned While the information '' 40 agram of the area, served by a telephone Sys 
cerning the calling and called subscriber Sub- ten embodying the present invention; Figs. 2 
stations S being transferred from the calling Sub- and 3, taken together, illustrate the general ar 
scriber to the operator. rangement of the apparatus incorporated in ex 

Accordingly, it is an object of the present in- change Zone 38 of the telephone system; Figs. 
vention to provide in an automatic telephone A5 4 to 27, inclusive, taken together, illustrate the 
system of the type noted, improved recording details of the apparatus incorporated in ex 
apparatus which is operative automatically to change Zone 38 of the telephone Sytem, which 
record, without the aid of an operator, given apparatus has incorporated therein the features 
particulars of certain calls in the Systel foi of the invention as briefly outlined above; Fig. 
wiligh Special ciiaiges ai'e inade. 50 28 illustrates the mode of combining FigS. 4 to 
Another object of the invention is to provide 27, inclusive, to form a unified system; and Fig. 

in an automatic telephone System of the type 29 illustrates a toll ticket printed by a toll ticket 
noted, in proved register mechanism for con- printer provided in exchange zone 38 of the 
trolling the operation of the switching appa- telephone System. 
ratus to set up the various connections and for 55 More particularly, Figs. 4 to 7, inclusive, ill 

2 
collecting the various items of information per 
taining to the connections to be recorded. 
A further object of the invention is to provide 

in an automatic telephone system including a 
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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 i Zone 
38 of the telephone System; FigS. 12 to 19, in 
clusive, illustrate 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 38 of the telephone 
System. 
The general arrangement of the telephone system. 
Referring now more particularly to Fig. 1 of 

the drawings, it will be observed that the auto 
matic telephone System Serves a large metro 
politan 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 
3, 46, 62 and 38; the Zone 73 includes exchanges 

f, 2 and 3 illustrated; the ZOne 46 includes the 
Single exchange illustrated; the zone 62 includes 
the exchanges f, 2, 3 and 4 illustrated; and the 
zone 38 includes the exchanges , (), 3, 4 and 5 
illustrated. Further, it is noted that in Some of 
the Zones two exchanges are housed together. 
or example, in Zone 38, exchanges i and 9 are 

housed together; while in Zone 62, exchanges 
i 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 coin 
prise both private Subscriber lines and party 
Subscriber lines; the private Subscriber lines in 
cluding both ordinary private subscriber 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 linester 
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. 
facilitate the Setting up of various connections, 
a mixed numbering scheme is utilized in the 
automatic telephone system, whereby all called 
SubScriber SubStations in the various exchanges 
in the various Zones of the System are dialed 
as listed in the directory. Accordingly, the di 
rectory number of each subscriber substation in 
the telephone system comprises a code portion, 
including either two or three digits, and a nil 
merical portion, including four digits. More 
particularly, the directory number of each Sub 
Scriber substation in Zone 46 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, S2 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 
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4. 
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 
toly number of each Subscriber Substation in 
exchange 5 ZOne 38, for example, Will complise 
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 
to the code portion, a numerical portion includ 
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 various 
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 eacch,072ge 1 2012e 

38 of the telephone system. 
Preferably, each exchange in the telephone 

system comprises apparatus Substantially iden 
tical to that provided in exchange i Zone 38, 
which apparatus, as best shown in Figs. 2 and 3, 
includes automatic Switching equipment Serving 
a maximum of 10,000 terminals; two Of the tel 
minals respectively terminating the private Sub 
scriber lines 42 and 494 and four of the ter 
minals commonly terminating the party Sub 
scriber line A). The Switching equipment com 
prises a nurnber of line Switches individually 
asSociated with the Subscriber lines terminating 
at exchange zone 38, the line Switches 30, 3 
and 32 being respectively associated with the 
private Subscriber lines 40 and 404 and the 
party subscriber line 407. At this point it is 
noted that the private subscriber line 40 has 
a 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 
scriber substation service; while the party sub 
scriber line 407 has four party subscriber sub 
stations TS, 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. For example, the Switching equip 
ment comprises a group of primary selectors, 
including the primary selector 40, which is ac 
cessible to a number of line Switches, includ 
ing the line switches 30, 3 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 F508 being 
individually associated with the primary selec 
tor 4. 

Further, exchange f 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 7), and a register 
translator allotter 60. The register translator 
allotter 60 comprises a finder switch Fif 30 having 
access to the group of register translators; and 
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each register translator comprises a finder switch 
having access to the group of primary registers, 
the register translator comprising the finder 
Switch F8 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 zone 38 is pro 
vided With a local Switch train comprising a nun 
ber of first Selectors, including the first Selector 
4, 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 
43, 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, 
46, 47 and 43. A switchboard is also provided in 
exchange Zone 38 which includes a manual 
operator position 0, a toll operator position f, 
an information Operator position 3 and a mis 
cellaneous operator position 2. 
In addition to the apparatus described above, 

exchange ZOne 38 is provided with toll ticketing 
apparatus comprising, in addition to the number 
of register translators including the register 
translator , a number of groups of to ticket 
repeaters, one of the groups including the toll 
ticket repeater 90, a number of printer con 
trollers, including the printer controller 92, a 
printer controller allotter 9, a number of toll 
ticket printers, including the toll ticket printer 
95, and a printer allotter 93. Each printer con 
troller comprises a finder switch having access to 
the toll ticket repeaters, the printer controller 
92 comprising a finder switch F3 having access 
to the toll ticket repeaters; the printer controller 
allotter 9 comprises a finder switch F70 having 
access to the printer controllers; and the printer 
allotter 93 comprises a finder switch F704 having 
access to the printer controllers and a finder 
SWitch F5 having access to the toll ticket 
printers. Further, the toll ticketing apparatus 
comprises a date and time unit 94 and a detector 
89, the detector 8 comprising a finder Switch 
F22) having access to the register translators. 
Also, extending from eXchange ZOne 38 are a 
number of groups of outgoing trunks to the other 
exchanges in Zone 38, one of the groups including 
the trunk 7, a number of groups of outgoing toll 
lines to Zones 62 and 3, one of the groups in 
cluding the toll line Tl2, and a number of groups 
of incoming toll lines from Zones 62 and 3, and 
trunks from the other exchanges in Zone 38, One 
of the groups including the toll line or trunk 3. 

In exchange f Zone 33 the various primary Se 
lectors have access to the first Selectors in the 
local switch train, to the Special Service SelectOS, 
to the outgoing trunks extending to the other 
exchanges in Zone 38, to the manual operator 
position and to the toll ticket repeaters; while 
the various special service selectors have access 
to the toll operator position , to the informa 
tion operator position 3 and to the miscella 
neous operator position 2. 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 
dividual connectors and to a Corresponding. Illum 
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6 
ber of the groups of party connectors. For 
example, the group of second selectors, including 
the second selector 42, has access to the group 
of individual connectors, including the individual 
corinector 63, and to the four groups of party con 
nectors, respectively including the party cons. 
nectors 45, 46, 47 and 48. Finally, each in-, 
dividual connector has access 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 con 
nector 43, has access to a group of 100 private 
Subscriber lines, including the private subscriber 
lines 40 and 404; while the four party connectors. 
45, 46, 47 and 48 each have access to 100 party 
Subscriber lines, including the party. Subscriber 
line 407. 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 6. Also, incoming selectors are 
provided, Similar to the various first selectors 4 
in the local switch train, each of which is in 
dividual to the toll lines in the groups of incoming 
toll lines from zones S2 and 73 and the trunklines 
in the groups of incoming trunks from the other 
eXchanges in Zone 38. 
Further it is noted that each toll ticket repeater. 

in eXchange Zgne 38. is individually associated 
With one of the outgoing toll lines to Zone 2 or 
73, the toll ticket repeater 90 being individually 
aSSociated-with the outgoing toll line T2. Also, 
the detector SS has access to each subscriber line 
terminating at exchange zone 38; and the asso 
ciated finder Switch F22 O has access to each 
register translator in exchange zone 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 
has access to each printer controller... therein. 
Finally, the date and time unit 94 in exchange 
ZOne 38 is accessible to each printer controller 
therein. 

Each Subscriber substation in exchange Zone 
38 is provided with substation apparatus includ 
ing a telephone instrument, a 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 
construction; while the calling 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 subscriber substation 
is of the construction and arrangement of that 
disclosed in the copending application of 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 TS2, at the third party subscriber. Substation 
TS3 and at the fourth party subscriber substation 
TS4, connected to the party subscriber line 497, 
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 in 
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pulses; while the set of cam springs 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 
TS2 is pulled in accordance with a digit of two or 
more the associated can operates the Set of can 
springs to transmit one substation identifying 
ground impulse over the associated party Sub 
scriber line 407. 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, 3 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, not 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 example, in the line switch 
3f individually associated with the private sub 
scriber line 404, which is rendered extended serv 
ice, the resistance shunt 43 is bridged across the 
rotary magnet M42 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 600, a relay group including a cut-in relay 
R630, a send relay R640, a line relay RS50, a hold 
relay R655, a transfer relay R660, a split relay 
R6T), 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 SCO 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 600 comprises a wiper set in 
cluding the wipers 60?, 682 and 603 and an as 
sociated contact bank 100; the contact bank 
including ten vertically spaced-apart rows or 
levels of contact sets arranged in circumferen 
tially spaced-apart relation. Also, the switch 
mechanism 600 comprises a vertical magnet M6 
for driving the wiper set step by step in the ver 
tical direction, a rotary magnet M82 for driving 
the wiper set step by step in the rotary direction, 
and a release magnet M64 for releasing the wiper 
Set and for causing it to be returned to its nor 
mal vertical and rotary positions. Further there 
are associated with the switching mechanism S6 
three sets of switch springs S65, SS 6 and S67 
which are actuated when the wiper set is moved 
in the vertical direction away from its normal 
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8 
position, two sets of switch springs S626 and 
S627 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 S620 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 S623 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 previously moved ten steps in 
the vertical direction away from its normal verti 
cal position. 
The set of switch springs S623 is actuated, in 

the manner explained above, in view of the split 
ting of the filst and tenth levels in the associ 
ated contact bank I, the first level of the COIl 
tact bank being split at the sixth contact Set and 
the tenth level in the associated contact bank 

O being split at the eighth contact set. More 
particularly, in the contact bank 700 of the 
switching mechanism 600 the first five trunks in 
the first level extend to five first selectors included 
in the first group; the second five trunks 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 F590 individually associated with 
the primary selector 60 comprises, as best shown 
in Fig. 5, a rotary switch including six wipers 50 
to 506, inclusive, provided with individually asso 
cated contact banks, and a magnet FM507 for 
driving the wipers noted. 

Preferably, each of the primary registers in ex 
change Zone 38 is identical to the primary regis 
ter 5 which comprises, as best shown in Figs. 
8 to 11, inclusive, a first code switch A800 of the 
rotary type, including two wipers 80? and 802 
provided with individually associated contact 
banks, a magnet AM803 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 B8 of the rotary type, including two 
Wipel's 8f and 82 provided with individually 
aSSociated contact banks, a magnet BM83 for 
driving the wipers noted, and a set of switch 
Springs BS85 which is actuated when the wipers 
noted are moved away from their home positions; 
and a third code switch C820 of the rotary type, 
including a single wiper 82f 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 5 comprises a sequence 
switch S330 of the rotary type, including three 
Wipers 83 to 833, inclusive, provided with indi 
Widually aSSociated contact banks, a magnet 
SM83 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 U849 of the rotary 
type, including two wipers 84 and 842, provided 
with individually associated contact banks, and a 
magnet UM843 for driving the wipers noted. 
Further the primary register 5 comprises a 

relay group, including a transfer relay R86), a 
party line relay R90, a line relay R92, a pulse 
relay R938, an extended service relay R95), two 
cutoff relays R950 and RC80, a hold relay R950, 
a control relay R90, a send relay R00, a send 
slave relay R920, a delay send relay R? 033, a 
hold relay R? 640, a translate relay RG59, a re 
lease relay R969, a transfer slave relay ROTC, a 
digit cutoff relay Rif, three party relays R 20, 
R. 39 and R. 4, and a control network con 
nected and arranged in a manner more fully de 
Scribed hereinafter. 

. Finally, the primary register 50 comprises a 
mechanical impulse repeater fle 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 impulse repeater 70 com 
prises, as best shown in Fig. 11, a receive mag 
net RM?, a mark magnet MMI 2, a send 
magnet SM3, a mechanism, not shown, oper 
ated by the magnets mentioned, a set of impulse 
Springs Sf 78 and a set of switch springs St. 

In the primary register 50 the code Switches 
A896, B80 and C820 are adapted re?pectively to 
register the first, second and third code digits 
of a called directory number; while the sequence 
switch S839 is arranged to select the code 
Switches A893, R3 and C82 in sequence, for 
purpose of registration. Each of the code 
SWitches A899, B3 and C329 is arranged to de 
termine, as far as possible, in accordance with 
the code digit registered therein whether the call 
may be conpeted under the direct control of the 
calling device at the caling Subscriber Substa 
tion or mist be translated by a register trans 
lator. Finally, by the time the third code digit 
is registered in the third code switch C82 the 
Code SWitches inentioned have determined 
whether the call may be completed under the 
direct control of the caling device at the calling 
Subscriber substation or must be translated by a 
register translator. In the event the call inay 
be completed under the direct control of the call 
ing device at the calling subscriber substation, 
the code switches mentioned effect the release 
of the primary register 55; 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 5). 
The sender Switch US49 is arranged to send to 

the associated register translator the firct code 
digit registered in the first code switch A890, the 
extended service marking as deterrained by the 
operated position of the extended service relay 
R93, and the party Subscribe substation Ghark 
ing as deterrained by the operated positions. of the 
three party relays R. 29, R. 30 and R? 43. Fi 
nally, the mechanical impulre repeater f) is 
arranged to register, 'to store and to transmit 
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and third code digits and the four numerical 
digits transmitted to the primary register 59. 
The register translator allotter 69 provided in 

exchange Zone 38 comprises, as best shown in 
Fig. 1, a finder switch F. f69 of the rotary type, 
including a single wiper 6 provided with an 
asSociated contact bank, and a magnet FM 52 
for driving the wiper noted. Also, the register 
translator allotter 6 comprises a start relay 
R 5 and a control network connected and ar 
ranged in a manner more fully explained here 
inafter. 

Preferably, the finder Switches in exchange 
zone S8 and individually associated with the reg 
ister translator are identical. For example, the 
finder switch Fi 80 individually associated with 
the register translator O is of the rotary type 
and includes, as best shown in Fig. 11, eight 
wipers 8 to 88, inclusive, provided with in 
dividially associated contact banks, and a mag 
net FM 88 for driving the wipers noted. 

Preferably, each of the register translators in 
cluded in exchange zone 38 is identical to the 
register translator which comprises, as best 
ShoW in SigS. 12 to 19, inclusive, a first code 
switch. A to of the rotary type, including three 
Wipers if to 3, inclusive, provided With in 
dividually associated contact banks, a magnet 
AM 7 (4 for driving the wipers noted, and a set 
of switch springs AS 7.6 which is actuated when 
the wipers noted are moved away from their 
home positions; a second code switch B2 of 
the rotary type, including two wipers 2 and 

22 proided with individually associated con 
tact banks, a magnet BMf 723 for driving the 
wipers noted, and a set of Switch springs BS 23 
whilh is actuated when the wipers noted are 
moved away from their home positions; and a 
third code Switch C30 of the rotary type, in 
cluding three wiperS 3 to 33, inclu?ive, pro 
vided with individually associated contact banks, 
a magnet CM 34 for driving the wipers noted, 

... and a set of Switch springs CSf 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 Ril 
of the rotary type, including three wipers if 
to 43, inclusive, provided with individually as 
Sociated contact banks, a Yagnet DM 35 for 
driving the wipers noted, and a set of Swith 
Springs DS, which is actuated when the wip 
ers incted are moved away from their home po 
sitions; a second numerical swith E 75 of the 
rotary type, including three wipers 52 to 53, 
inclusive, provided with individually associated 
contact banks, a magnet EM 754 for driving the 
wipers noted, and a set of Switch Springs ES56 
which is actuated. When the Wiper's noted are 
noved away from their home positions; a third 
numerical Switch Fle of the rotary type, in 
cluding three wipers 8 to 83, inclusive, pro 
vided with individually associated contact banks, 
a magnet FM 85 for driving the WiperS noted, 
and a set of switch springs FSt 83 which is ac 
tuated when the Wipers noted are moved away 
from their home positions; and a fourth numer 
ical switch G182 of the rotary type, including 
three wipers 82 to 823, inclusive, provided 
With individually associated contact banks, a 
magnet GM 824 for driving the wipers noted, and 
a set of switch springs GS 825 which is actuated 
When the wipers noted are moved away from 
their home positions. 

Further, the register translator comprises a 
to the associated register translator the second (-75 register sequence-switch si840 of the rotary type, 
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including two wipers 84 f and 842, provided with 
individually associated contact banks, a magnet 
SM 843 for driving the wipers noted, and a set 
of switch springs SS 845 which is actuated when 
the wipers noted are moved away from their home 
positions; a station switch UB 830 of the rotary 
type, including a single wiper 83 provided with 
an associated contact bank, a magnet UBM 332 
for driving the wipers noted, and a set of switch 
Springs UBS 834 which is actuated when the 
wiper noted is moved away from its home posi 
tion; a storage transfer Switch U? 99 of the ro 
tary type, including four wipers 9 to 9:4, in 
clusive, provided with individually associated con 
tact banks, a magnet UM 9f 5 for driving the 
WiperS noted, and a set of Switch springs US 9 
which is actuated when the wipers noted are 
moved away from their home positions; a sender 
switch K920 of the rotary type, including three 
wipers 92 to 923, inclusive, provided with in 
dividually associated contact banks, a magnet 
KM 924 for driving the Wipers noted, and a set 
of Switch springs KSf926 which is actuated when 
the wipers noted are moved away from their home 
positions; and a digit sequence switch Ni 60 of 
the rotary type, including three wipers f6 i? to 
f6 3, inclusive, provided with individually asso 
ciated contact banks, a magnet NM 64 for driv 
ing the Wipers noted, and a set of switch springs 
NS6f 6 which is actuated when the wipers noted 
are moved away from their home positions. 

Also, the register translator comprises a 
composite code switch P 649 of the Strowger 
type, provided with a wiper set including eight 
wipers 64 to f648, 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 PM 650 for driving the 
Wiper set step by step in the vertical direction 
and a rotary magnet PM 65? 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 PS 652 which is actuated 
when the Wiper set is moved in the vertical direc 
tion away from its normal vertical position. 

Further, the register translator () comprises a 
rate and route switch Rf 629 of the Strowger 
type, including a wiper set provided with eight 
wipers f62 to 528, 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 629 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 RM 630 for driving the wiper 
set step by step in the vertical direction and a 
rotary magnet RM 63 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 noved in the vertical direc 
tion away from its normal vertical position. Also, 
it is noted that a jumper field is arranged be 
tween the contact banks of the composite code 
Switch P 649 and the rate and route switch R. 620, 
for a purpose more fully explained hereinafter. 

Further, the register translator comprises 
a mechanical storage unit SU 930 which includes, 
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as best shown in Fig. 19, four code storage devices 
S93 to Sf934, inclusive, and a master magnet 
SJM 935. Each of the code storage devices in 
cludes four unit or WXYZ magnets. The me 
chanical storage unit SU930 is of the construc 
tion and arrangement of that disclosed in the 
copending application of John E. Ostline, Serial 
No. 334,886, 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 R2 0, a 
stop relay R229, a transfer relay R? 230, a slip 
relay R 249, a release slave relay R250, a hold 
relay R. 260, two pulse relays R30 and Rf420, 
a cutoff relay Ri320, a storage relay R330, a 
mark relay R 348, a step relay R. 350, a cut-in 
relay R. 368, a start relay R4), a wiper switch 
ing relay Rf438, a digit spacer relay R? 440, a 
release relay R. 450, a digit stop relay R460, a 
first digit relay R. 5), an extended service relay 
R 528, three party relays R 530, R i540 and 
R556, and a storage slave relay R948, and a 
control network connected and arranged in a 
manner more fully described hereinafter. 

In the register translator 70 the code switches 
Af7f8, Bi 26 and C 730 are adapted respective 
ly to register the first, second and third code 
digits of a called directory number; and the first, 
second, third and fourth numerical Switches 
D749, E. 5), F8 and G 820 are adapted re 
spectively to register the first, second, third and 
fourth numerical digits of a called directory num 
ber. Thus, the code-switches Alfo, BT20 and 
C 730 taken together comprise a first code regis 
ter adapted to register a code comprising N digits, 
wherein N=3; while the numerical switches 
D 4), Ef 56, FCO and G 820 taken together 
coin prise 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. A 7 
to govern the extended service relay R52 and 
the three party relays R 530, R. 548 and R. 55; 
the register sequence switch S 848 is arranged to 
Select the code Switches B 20 and C30 and 
the numerical switches D746, E750, F-80 and 
Gi82 in Sequence, for purposes of registration; 
while the digit sequence switch NSO is ar 
ranged to control the sequence of transmitting 
the digits from the register translator 70, some 
of these digits being registered in the rate and 
route Switch Rf620 and other of these digits be 
ing registered in the numerical switches D749, 
Ef 750, Ff 80 and G829. The impulse sender 
switch K928 is arranged to control the actual 
(number of impulses transmitted in each nu 
merical digit transmitted from the register trans 
lator 6; While the storage transfer switch U9 to 
is arranged to transmit code digits from the reg 
ister translator 70, these code digits being reg 
istered in the rate, and route switch R. 620, the 
code switches A, B 729 and CT30, the nu 
merical switches D. 740, ET50, F 8 O and G 820, 
the extended service relay R? 529 and the me 
chanical storage unit SU939. Finally, the com 
posite code Switch P 649 is controlled in accord 
ance with the digits stored in the code switches 
All 9, Bf 720 and CT3 and governs the opera 
tion of the rate and route switch R 620. 
The detector 89 included in exchange zone 38 

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 
mentioned is illustrated and comprises the in 
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dividual. A relays OOA to O9A, inclusive, and is 
aSSociated with the 1000 S leads from the Othou 
Sand connectors. Each. A relay comprises 100 
make contacts, whereby a given. A relay in the 
-tenth group is operative to connect the corre 
Sponding 100. Sleads in the 0 thousand group to 
the detector 8t for test purposes. 
At this point it is noted that the S lead S43 

extends to the line switch 3) individually asso 
ciated with the private subscriber line 4) and is 
accessible to the 9A relay included in the tenth 
group of A relays; whereby the directory number 
of the private subscriber line 40 includes the 
digits 00 and the directory number of the private 
subscriber substation. TP connected to the private 
subscriber line 40 may be 0099. Similarly, the 
S lead S32 extends to the line SWitch 3 indivi 
dually associated with the private subscriber line 
44 and is accessible to the 9A 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 Slead S433 extends to the line switch 
32 individually associated with the party Sub 
scriber line 407 and is accessible to the A, 2A, 
O3A and 4A relays included in the tenth group 
of A relays: whereby the directory number of 
the party. Subscriber line 40 includes the 'digits : 
01, '02, 03 or 04 and the directory numbers of 
the party subscriber substations TSi, TS2, TS3 
and TS4 connected to the party subscribel line 
407 may be, respectively, 0100, 0200, 0300 and 
0.400. 

Also, the detector 80 comprises 1,000 test-leads 
arranged in ten groups of 100 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 80 comprises ten B relays 
OB to 9B, inclusive, individually associated with 
the corresponding groups of A relays, the tenth 
B relay OB being individually associated with 
the tenth group of A relays A to 9A, inclusive. 
Further, the detector 8 comprises four hold con 
ductors C973, C974, C.95 and C1976 which 
are suitably multipled to make contacts provided 
on the various B relays. More particularly, the 
first hold conductor C93 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 C 94, CS5 and C96, 
respectively, are multipled via contacts of ag 
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 C913 is mille 
tipled via the contacts B0, B5 and B9 to the 
windings of the A relays A, 5A and A, re 
spectively, corresponding to groups of private 
subscriber substations, respectively including the 
private subscriber substations TP, etc., and TX, 
and via the contacts 3 to the Winding of the 

- A relay A, corresponding to a group of first 
party Subscriber Substations, including the first 
party subscriber substation TS ; similarly, the 
second, third and fourth hold conductors C9, 
C975 and C96, respectively, are multipled via 
the contacts OB2, B3 and B4 to the windings 

- of the A relays 02A, 03A and 04A, respectively, 
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Corresponding to groups of Second, third and 
fourth party subscriber substations, respectively 
including the party Subscriber substations TS2, 
TS3 and TSA. 

Further, the detector 80 comprises ten C relays 
CC to 9C, inclusive, respectively corresponding to 
the ten groups of 100 test leads, and ten test con 
ductors C2500 to C2589, inclusive. Each C relay 
is operative to connect the corresponding group 
of 100 test leads to the corresponding one of the 
test conductors. For example, the ninth C relay 
SC is operative to connect the ninth group of 100 
test leads to the ninth test conductor C2509. Also, 
the detector 80 comprises ten D relays OD to 9D, 
inclusive, respectively corresponding to the ten 
groups of 100 test leads, and ten E relays 0E 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 2593; while each E relay is operative 
to connect a corresponding group of ten riser 
conductors in the riser cable 250) to the ten cor 
responding test conductors C2500 to C2509, 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 259 and the ninth group of ten riser 
conductors in the riser cable 2500 are respective 
ly connectad to the ten test conductors C25 to 
C2509, inclusive. 

Further, the detector 80 comprises ten am 
plifiers AMP to 9AMP, respectively connected 
to the ten test conductors C2500 to C2509, in 
clusive, and ten test stop relays R to 9R, in 
CLSive, respectively aSSociated with the ten an 
plifiei's AMP to 9AMP, inclusive. Also, the de 
tector 8 comprises ten test mark relays 0T to 
9T, inclusive, ten test lock relays OS to 9S, in 
clusive, ten step relays K to 9K, inclusive, and 
three cycle relays KC, KB and KA. Further, the 
detector 8 comprises a finder switch F220 of 
the rotary type, including a single wiper 22 
and an associated contact bank, and a magnet 
FM222 for driving the wiper noted. Also, the 
detector 8 comprises a tone generator 220, a 
relay group including a start relay R2220, a 
pulse relay R2230, a release relay R2240, two 
test relays R225 and R2280, two test hold relays 
R.226 and R2279, a hold relay R2290 and a switch 
relay R23 , and a control network connected 
and arranged in a nanner more fully described 
hereinafter. 

Finally, the detector 80 comprises four groups 
of narking leads 9, 1979, 978 and 97 of 
the WXYZ type, which are respectively utilized 
for purposes of marking the first, second, third 
aid forth digits of a detected directory num 
her. More particularly, the WXYZ conductors 
in the first aid third groups of marking leads 
9 and !978 are marked by the various step 

relays GK to 9K, inclusive; while the WXYZ con 
duetors in the second and fourth groups of mark 

5 ing leads 979 and 977 are respectively marked 
by the various test lock relays OS to 9S, inclusive, 
and by the various test mark relays T to 9T, in 
clusive. 
More particularly, it is pointed out that the 

WXYZ conductors in each of the groups of mark 
ing ieads 9 to 9, inclusive, are marked in 
accordance with a code arrangement. For ex 
ample, the various step relays OK to 9K, in 
clusive, mark the WXYZ conductors in the first 
group of marking leads f 970 in accordance with 
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the particular thousand digit of the directory 
number of the calling subscriber line terminating 
at exchange 1 zone 38 and detected by the de 
tector 80 and in accordance with the following 
code: 

Marked WXYZ 
Particular Conductors in 
Thousand the First Group 

Digit of Marking 
Leads 1970 

1. 
2 
3 
4 
5 
6 . 
7 
8 
9 
O 

Preferably, each of the toll ticket repeaters in 
cluded in exchange zone 38 is identical to the 
toll ticket repeater 99, 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 92, diagrammatically 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, now Patent No. 2,385,228, granted Septem 
ber 18, 1945. 
The printer controller allotter 9 included in 

exchange f 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 August 26, 1940, now Patent No. 2,385,228, 
granted September 18, 1945. 
The date and time unit 94 included in ex 

change zone 38, diagrammatically illustrated in 
Fig. 7, 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 38 is identical to the 
toll ticket printer 95, diagrammatically illus 
trated in Fig. 7, which is identical to the cor 
l'esponding 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 93 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 Sep 
tember 18, 1945. 
The toll ticket printer 95 in exchange f Zone 38 

is so connected and arranged that it is adapted 
to be controlled from any one of the printer con 
trollers 92, etc., to print a toll ticket of the chair 
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 termination 

of the call. 
2. The hour and the minute of the termination 

Of the 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. 

6. 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 nonetary 

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 Subscriber 
line, indicating that the charge for the call is 
to be reversed and assessed against the called 
subscriber substation instead of the calling sub 
Scriber Substation. 

Preferably, in exchange zone 38, each first 
selector, such as the first selector 4, 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. Finally, in exchange Zone 
38, the manual operator position 0, the toll op 
erator position f, the information operator 
position 3 and the miscellaneous operator po 
sition f2, 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 better understanding of the connection and 

arrangement of the apparatus incorporated in 
the telephone system will be facilitated from a 
consideration 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 arring roi sale?' or r 77 - an 

idle primary register in eacchange 12One 38 
In exchange Zone 38, when a call is initiated 

at a subscriber substation associated with one 
of the Subscribe lines terminating the eat, 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 
telenhone instrument thereat from its associated 
Switchhook, a bridge path is completed thereat 
between the line conductors C492 and CO3 of 
the private subscriber line 40 and operation of 
the individually associated line switch 30 is in 
itiated. The line Switch 30 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 condition of the various. 
primary selectors in this group. ASSuining that 
the primary selector 40 is the first idle primary 
selector in this group, the Switching mechanism 
in the line switch 3 operates to seize the trunk 
426 extending thereto, the primary selector 48 
being marked as idle by the absence of ground 
potential upon the control conductor Cá23 of 
the trunk 42 extending thereto. Also, the line 
switch 39 operates to mark the private Sub 
scriber line A3i as busy to the connectors having. 
access thereto. 
When the primary selector is is thus Seized. 

by the line switch 3) a circuit is completed for 
energizing in series the upper winding of the 
line relay R350 and the upper winding of the 
transfer relay. RS60. This circuit extends from 
ground by Way of the set of switch springs S65, 
the upper winding of R660, the contacts 69f 
and 642 to the line conductor C42; and fron 
battery by Way of the upper winding of R35) 
and the contacts 593 and 645 to the line conduct 
tor Cá22, the line conductors C42 and C422 of 
the trunk 423 being connected together by Way 
of the line switch 38, the line conductors C482 
and C43 of the private subscriber line A0, and 
the bridge at the calling private Subscriber Sub 
station TP. When this series circuit is com 
pleted the line relay R556 and the transfer relay. 
R663 operate. At this point it is noted that an 
obvious path, including the set of Switch Springs 
S645, is normally completed for short-circuiting 
the upper winding of the split relay RS76, there 
by positively to prevent the latter relay from 
operating at this time. Upon operating, the 
line relay R659 completes, at the contacts, 65, 
an oiovious circuit, including the contacts 697, 
for energizing the winding of the hold relay 
R855, thereby to cause the latter relay to op 
erate. Upon operating, the hold relay R655 con 
pletes, at the contacts 658, an obvious path in 
cluding the contacts 648 for applying ground 
potential to the control conductor C423 of the 
trunk 420, 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 M4. 
of the switching mechanism in the line switch 30. 
Upon operating, the transfer relay R660 com 

pletes, at the contacts 663, a connection including 
the contacts 635 and 508 between the test Wiper 
596 and the magnet FM597 of the finder switch 
F500. At this time, the wipers 50 to 566, inclu 
sive, of the finder switch. F500 engage contacts 
in the respective associated contact banks ter 
minating conductors 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. 596 of the finder switch F300, thereby to 
complete an obvious circuit for energizing the 
magnet FM507. When thus energized the mag 
net FM5S operates to condition the wipers noted 
of the finder switch F300 to be driven one step in 
the clockwise direction, and to interrupt, at the 
contacts 598, the previously traced circuit for 
energizing the magnet FM56. The magnet 
FM597 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 

18 
tacts 508, a circuit substantially identical to that 
previously traced and including the test Wiper 
506 for testing the idle or busy condition of the 
next primary register. 
Assuming that the primary register 50 is the 

first primary register in the associated group, the 
magnet FM597 is operated intermittently, there 
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by tcy drive the wipers noted of the finder switch 
F508 step by step in the clockwise direction until 
they engage the contacts in the associated con 
tact banks terminating the conductors C5 to 
C5 3, inclusive, extending to the primary register 
Se; whereupon further operation of the magnet 
FMS of the finder switch F3 is arrested. 
More particularly, when the wipers notad of the 
finder switch F500 engage the contacts in the 
associated contact banks terminatig the con 
ductors. C5 to C58, inclusive, extending to the 
primary register 59, no ground potential appears 
upon the test conducto: C58, whereupon the 
previously traced circuit for energizing the mag 
net, FMS) of the finder switch F50) is inter 
rupted. At this time, a series circuit is com 
pleted for energizing the winding of the cut-in 
relay RS30 in the primary selector & G and the 
magnet FM 57 of the finder Switch F59, this cir 
cuit extending from ground by way of the con 
tacts. S58 and 66 f, the contacts S8 of the set of 
switch springs S3 fi, the contacts 689, the wind 
ing of R639, the contacts 558 and the magniet 
FM507 to battery. When this series, circuit is 
completed the cut-in relay R636 operates; how 
ever, the magnet FM56 does not operate due to 
the high series resistance of the winding of the 
cut-in relay R630. At this point, it is noted that, 
as long as the test wiper 58s of the finder switch. 
F500 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 R639, 
thereby positively to prevent operation of the lat 
ter relay until the finder switch F508 finds an idle 
primary register. The path mentioned for-short 
circuiting the winding of the cut-in relay R-638. 
extends, when completed, from ground by way of 
the eontacts 658 and 66, the contacts 68 of the 
set of switch Springs 67, the contacts. Sá9, the 
Winding of R63), and the contacts 663 and 635 to 
the grounded test wiper 508 of the finder switch 
F500. Accordingly, at this time, the finder switch 
F500 has operated to seize the idle primary regis 
ter 59. 
Upon operating, the cut-in relay. R639 com 

pletes, at the contacts 63 and 632, a series loop 
circuit for energizing the upper winding of the line 
relay R920 and the upper and lower windings of 
the party line relay R30 in the primary register 
50. This loop. circuit extends from ground by 
way of the lower winding of R.9?e, C5, the 
wiper 50 of the finder switch F58 and the con 
tacts 63 to the line conductor C42 of the trunk 
420; and from battery by way of the upper wind 
ing of R929, the upper winding of R90, C53, the 
wiper 503 of the finder switch F590 and the con 
tacts 632 to the line conductor C422 of the trunk 
420, the line conductors of the trunk 20 being 
connected together by way of the bridge at the 
calling private subscriber substation TP, as pre 
viously noted. When this Series circuit is con 
pleted the line relay R920 operates; however, the 
party line relay R90. does not operates as the 
latter relay is of the differential type. Upon 
operating, the line relay R920 completes, at the 
contacts 92, a circuit for energizing the winding 

  



2,535,510. 
19 

of the send relay R640 in the primary selector 
49, this circuit extending from ground by way of 
the contacts 92, the wiper 83 of the sequence 
Switch S83 and the engaged home contact in 
the associated contact bank, the contacts f (5, 
C5E4, the wiper 504 of the finder switch F500, the 
contacts 643 and the winding of R640 to battery. 
When thus energized the send relay R640 oper 
ateS. 

Also, upon operating, the line relay R929 in 
the primary register 50 completes, at the con 
tacts 923, an obvious circuit for energizing the 
winding of the hold relay R.: C49, thereby to cause 
the latter relay to operate. Upon operating, the 
hold relay R 94G completes, at the contacts 04, 
an obvious circuit, including the contacts f 
and the dial tone conductor C 25, for energizing 
the lower winding of the line relay R922, 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 
F539, the primary selector 40, the trunk line 420, 
the line switch 39 and the private subscriber 
line 40 f to the calling private subscriber Substa 
tion tP, thereby to indicate to the subscriber 
thereat that he may proceed with the extension 
of the cali by dialing the first digit of the called 
directory number. 

Also, the hold relay R340 completes, at the 
contacts f45, an obvious path including the con 
tacts )6 for applying ground potential to the 
test conductor C56, thereby to mark the pri 
mary register 50 as busy to the other finder 
switches in the group, including the finder Switch 
F598. Also, the application of ground potential 
to the test conductor C56 completes a holding 
circuit, including the test wiper 506 of the finder 
switch F500 and the contacts 634 and 508, for 
energizing in series the Winding of the cut-in 
Irelay R63 and the rotary magnet FM597. 
When the send relay R640 in the primary Se 

lector 40 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 64, 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 S65, the upper winding 
of R660, the contacts 69 and 64, the wiper 502 
of the finder switch F503, C542, the contacts o87 
and 062 and the resistors 8 and 9 to bat 
tery. Also, the send relay R640 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 92, the Wiper 83 of the sequence Switch 
S830 and the engaged home contact in the asso 
ciated contact bank, the contacts 05, C54, the 
Wipar 504 of the finder switch F500, the contacts 
644 and 693 and the upper winding of R650 to 
battery. Further, the send relay R640 interrupts, 
at the contacts 642 and 65, the previously traced 
original loop circuit for energizing in series the 
upper Winding of the transfer relay R66 and 
the upper winding of the line relay R.658; how 
ever, the latter relays remain in their operated 
positions at this time due to the completed alter 
native circuits above traced for energizing the 
upper Windings thereof. Further, the send relay 
R649 interrups, at the contacts 643, the original 
Operating circuit 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 420. Also, the send relay R640 com 
pletes, at the contacts 647, a circuit for energiz 
ing in series the winding of the extended service 
relay R946 in the primary register 5 and the 
rotary magnet M4 of the SWitching mechanism 
in the line SWitch 30, this circuit extending from 
ground by way of the winding of R940, C545, the 
Wiper 505 of the finder switch E500, the contacts 
647, the control conductor C423 of the trunk 420, 
and the rotary magnet Mail to battery. When 
this series circuit is completed the rotary magnet 
M4 of the Switching mechanism in the line 
switch 30 is retained in its operated position, 
thereby to retain the line Switch 39 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 420. In the present example, high re 
Sistance battery potential is applied by way of 
the rotary magnet M4? of the Switching mecha 
nisin in the line Switch 36 to the control conduc 
tor C323 of the trunk 425; accordingly, the ex 
tended service relay R940 in the primary register 
50 does not operate. Further it is noted that 
the application of ground potential by way of the 
winding of the extended service relay R940 and 
the above-traced path to the control conductor 
C23 of the trunk 420 retains the trunk 420 
marked as busy to the other line switches 3, etc., 

; having access thereto. Finally, the send relay 
R640 interrupts, at the contacts 649, 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 selector 40; 
and the finder Switch F30) individually asso 
ciated with the primary selector 40 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 
eacchange 1 20ne 38 

ASSunning 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 the manual operator position 
() 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 . The directory number of the 
manual Operator position 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 40, in a well-known 
manner. The line relay R920 in the primary 
register 50 follows the impulses of the digit 0 
transmitted over the calling private subscriber 
line if in view of the fact that the circuit for 
energizing the upper winding thereof includes 
the previously traced loop circuit extending to 
the calling private subscriber substation TP; 
however, the party line relay R90 does not foll 
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low the impulses of the digit 0 transmitted over 
the loop circuit mentioned as the latter relay is 
of the differential type, as previously noted. AC 
cordingly, the line relay R926) operates and re 
stores intermittently in accordance with the 
digit 0. Each time the line relay R92 restores 
it interrupts, at the contacts 92, the previously 
traced circuit, including the conductor C5 it, for 
energizing the upper winding of the line relay 
R650, thereby to cause the latter relay to restore; 
and each time the line relay R928 operates it re 
completes, at the contacts 92.É, the previously 
traced circuit, including the conductor C3 is, for 
energizing the upper winding of the line relay 
R553, thereby to cause the latter relay to reop 
erate. Accordingly, the line relay R559 in the 
primary selector 32 follows the line relay R923 in. 
the primary register 5. Also, each time the 
line relay R92G restores and then reoperates it 
interrupts and then recompletes, at the contacts 
923, the previously mentioned circuit for ener 
gizing the winding of the hold relay R 40; how 
ever, the latter relay does not restore during in 
pulsing as it is of the slow-to-release type. Fi 
naily, each time the line relay R923) restores and 
then reoperates it coiinpletes and then interrupts, 
at the contactS 924, a circuit for energizing in 
Series the winding of the transfer relay R83) and 
the magnet AM853 of the first code switch A836. 
The Series circuit mentioned extends, when com 
pleted, from ground by Way of the contacts 924 
and 56, the winding of R869, the contacts 53, 
the wiper 832 of the sequence switch S83) and the 
engaged home contact in the associated contact. 
bank and the rotary magnet AM83 to battery. 
Each time the above-traced series circuit is coin 
pleted the magnet AM333 is energized and oper 
ates in order to condition the wipers noted of the 
first code Switch A868 to be driven one step in 
the counterclockwise direction; and each time 
this circuit is interrupted the magnet AM833 is 
deenergized in order to drive the wipers noted 
of the first code switch A803 one step in the 
counterclockwise direction. When the wipers 
noted of the first code switch A856 are driven one 
step in the counterclockwise direction away from 
their home positions the set of switch springs 
AS365 is actuated, thereby to prepare a release 
circuit traced hereinafter for energizing the 
magnet AM833 of the first code switch. A898. 
Also, when the above-traced circuit is completed 
the transfer relay R360 operates and remains 
Operated during impulsing, the transfer relay 
R86 being of the slow-to-release type. 
Upon Operating, the transfer relay R86 com 

pletes, at the contacts 86, an obvious circuit for 
energizing the magnet SM834 of the sequence 
SWitch S333, thereby to cause the magnet SM834 
to operate in order to condition the wipers noted 
of the sequence switch S830 to be driven one step 
in the counterclockwise direction. Also, the 
transfer relay R86E) completes, at the contacts 
832, an obvious circuit for energizing the wind 
ing of the transfer slave relay R 70, thereby to 
cause the latter relay to operate. Upon operat 
ing, the transfer slave relay Rice interrupts, at 
the contacts 073, a point in a circuit traced 
hereinafter for energizing the Winding of the 
translate relay Ri859, and interrupts, at the con 
tacts 9:5, a point in a circuit traced hereinafter 
for energizing the winding of the release relay 
RiOS), thereby positively to prevent operation of 
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either the translate relay Rf 0.50 or the release 
relay R 060 during impulsing. Further, the 
transfer slave relay R. G. completes, at the con 
tacts 974, an obvious circuit, including the Con 
tacts 5, for energizing the lower winding of 
the digit cutoff relay R D, thereby to cause the 
latter relay to Operate partially in order to com 
plete, at the contacts. 6, a path for short-cir 
cuiting the upper winding thereof. The path 
mentioned extends from ground by way of the 
contacts (74 and 5, the upper winding of 
R. ) and the contacts 6 and G4 to ground. 
his arrangement positively prevents full opera 

tion of the digit cutoff relay Rio during in 
pulsing. 
At the conclusion of the single digit 0, the 

wipers noted of the first code Switch A89) engage. 
the tenth contacts in the associated contact 
banks and shortly thereafter the transfer relay 
R860 restores, the latter relay being of the slow 
to-release type, as previously noted. Upon re 
storing, the transfer relay R865 interrupts, at 
the contacts 85, the previously mentioned cir 
cuit for energizing the magnet SM83t of the 
sequence Switch S835, thereby to cause the mag 
net mentioned to restore in order to drive the 
wipers noted of the sequence Switch S836: one 
step in the counterclockwise direction. When 
the wipers noted of the sequence switch S330 are 
driven one step in the counterclockwise direc 
tion away from their home positions, the set of 
switch springs SS836 is actuated, thereby to pre 
pare a release circuit traced hereirafter for en 
ergizing the magnet SM834 of the sequence 
switch S330. Also, upon restoring, the transfer 
relay R36 interrupts, at the contacts, 862, the 
previously mentioned circuit for energizing the 
winding of the transfer slave relay R 8, 
thereby to cause the latter relay to restore. 
Upon restoring, the transfer slave relay Rio 
interrupts, at the contacts 94, the previously 
traced path for short-circuiting the upper Wind 
ing of the digit cutoff relay R. 9, whereupon an 
obvious circuit, including the contacts -03 and 

6, is completed for energizing in series the 
upper and lower windings of the latter relay. 
When the upper and lower windings of the digit. 
cutoff relay R-0 are thus energized in series 
this relay operates fully in order to interrupt, at. 
the contacts 5, a further point in the pre 
viously traced path for short-circuiting the 
upper winding thereof, and to interrupt, at the 
contaets f, the previously traced circuit, in 
cluding the dial tone, conductor Cf25, for ener 
gizing the lower winding of the line relay R929. 
Accordingly, at this time, dial tone voltage is 
removed from the previously traced loop circuit 
extending between the calling private subscriber 
Substation TF and the primary register 50. Fur 
ther, the digit cutoff relay R. S.S. interrupts, at 
the contacts fill, a common point in circuits 
traced hereinafter for energizing the lower Wind 
ings of the party relays R 2 and R438 and the 
winding of the party relay. Rf40, thereby posi 
tively to prevent operation of any of the party 
relays R 29, R. 36. and R 4), incident to the 
dialing of subsequent digits following the first 
digit, for a purpose more fully explained herein 
after. Further, the digit cutoff relay RA 8 pre 
pares, at the contacts 2 and it, circuits for 
respectively energizing the mark magnet MM-2 
and the receive magnet RM - in the machani 
cal impulse. repeater it, for a purpose more 
fully explained subsequently. 
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Finally, upon restoring, the transfer slave re 
lay R. GTO prepares, at the contacts 96 and 
075, respectively, the previously mentioned cir 

cuits for energizing the translate relay R 58 
and the release relay R. 68. In the present ex 
ample, the circuit for energizing the Winding of 
the translate relay R950 is not completed in 
view of the fact that the single digit 0 registered 
in the first code switch A800 does not indicate 
that the first digit 0 received from the Calling 
private subscriber substation TP is to be trans 
lated; while the circuit for energizing the Wind 
ing of the release relay R? 060 is completed in 
view of the fact that the single digit 0 registered 
in the first code switch A80) 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 R? 988 extends from 
ground by way of the contacts 92 i, the wiper 80 
of the first code switch A380 and the engaged 
tenth contact in the associated contact bank, 
the release conductor C863, the contacts 975 
and the winding of R? 960 to battery. When 
thus energized the release relay Rf860 Operates 
in order to complete, at the contacts f664, an 
obvious holding circuit, including the contacts 
{04, for energizing the winding thereof; to in 
terrupt, at the contacts f061, the previously 
traced holding circuit for energizing the Wind 
ing of the cut-in relay R638 in the primary Se 
lector 49 in series with the magnet FM 58 of the 
finder switch F50); and to interrupt, at the con 
tacts 952, the previously traced circuit for 
energizing the upper winding of the transfer re 
lay RG6) in the primary selector 43. 
Accordingly, the cut-in relay R836 in the pri 

mary selector 40 restores immediately when the 
release relay R 060 in the primary register 6 
operates; while the transfer relay R369 in the 
primary selector 40 restores shortly following the 
operation of the release relay R? 60 in the pri 
mary register 50, the transfer relay R660 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 R650 in the primary 
selector 40. Each time the line relay R850 re 
stores it interrupts, at the contacts 65, the pre 
viously traced circuit 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 M6 . Each time the line 
relay R650 operates it recompletes, at the con 
tacts 65?, 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 R66 and the vertical 
magnet M6 . Accordingly, the hold relay R655 
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 M6 is energized it operates 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 S615, S66 and S67 are actuated. More 
particularly, the set of switch Springs S65 is 
actuated into disengagement, thereby to prepare 
a series circuit substantially identical to that 
previously traced and including the conductor 
C52 and the resistors i? 8 and f 9 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 f f8 in the 
primary register 50 in the above-traced circuit 
for energizing in series the upper Windings of 
the transfer relay R660 and the split relay R670, 
in view of the fact that the Split relay R670 is 
of the marginal type. The set of Switch Springs 
S66 is actuated into engagement, thereby to 
prepare a circuit traced hereinafter for energiz 
ing the release magnet M64. The set of switch 
springs S67 is actuated in order to complete, at 
the contacts 69 thereof, an obvious circuit, in 
cluding the contacts 66 and 658, for energizing 
the winding of the step relay R680. 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 
M62, and to complete, at the contacts 68, a 
holding 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, 68 f and 63, the con 
tacts 69 of the set of Switch Springs S6 and 
the winding of R680 to battery. Also, the step 
relay R880 completes, at the contacts 68, 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 49 by the 
line relay R920 in the primary register 50, the 
wiper set of the Switching mechanism 600 in the 
primary selector 49 occupies its tenth vertical 
step. At this time, the cut-in relay R638 re 
stores and shortly thereafter the transfer relay 
R639 restores, incident to the operation of the 
release relay R 860 in the primary register 50, 
as previously explained. 
Upon restoring, the cut-in relay R330 inter 

rupts, at the contacts S3 and 632, the previously 
traced alternative loop circuit for energizing in 
series the upper and lower windings of the party 
line relay RS3 and the upper winding of the line 
relay R92) in the primary register 50, thereby to 
cause the line relay R929 to restore. Also, the 
cut-in relay Rise interrupts, at the contacts 633, 
the previously traced holding circuit for energiz 
ing the winding of the send relay R64, thereby 
to cause the lattar 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 R550 and the transfer 
relay R65. Also, at this time, the upper winding 
of the split relay R67) is included in the loop cir 
cuit due to the actuated position of the set of 
Switch Springs SS 5. However, the resistance of 
the loop circuit, including the upper winding of 
the line relay R650, the upper winding of the 
transfer relay R660 and the upper winding of the 
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split relay RSI, in addition to the Substation 
equipment at the calling private subscriber sub 
station TP, is considerably high and of such a 
value that the split relay R67 will not operate 
and the transfer relay R66 is not retained in its 
operated position; although the line relay R.65) is 
retained in its operated position. When the 
transfer relay R669 restores it completes, at the 
contacts S62, the previously mentioned circuit 
for energizing the rotary magnet M62, this cir 
cuit extending from ground by way of the contacts 
658, 662 and 682 and the rotary magnet MS 2 to 
battery. When thus energized the rotary magnet 
Me 2 onerates to drive the wiper set of the switch 
mechanism 60a one step in the rotary direction 
and to interrupt, at the contacts 63, the pre 
viously traced holding circuit for energizing the 
winding of the step relay RS80, thereby to cause 
the latter relay to restoire. Upon restoring, the 
step relay R68) interrupts, at the contacts 682, the 
previot'sly traced circuit for energizing the rotary 
magnet MS 2, thereby to cause the latter magnet 
to restore. At this point, it is noted that the set 
of switch springs S62 is actuated when the wiper 
Set of the switch mechanism 66 is driven ten 
steps in the vertical direction away from its nor 
mal vertical position. Accordingly, when the 
rotary magnet MS 2 restores at this time it com 
pletes, at the cohtacts 63, an alternative circuit 
for energizing the winding of the step relay R389, 
this circuit extending from ground by way of the 
contacts S. , the contacts 624 of the set of switch 
Springs S623, the contacts 62 of the set of switch 
Springs S620, the contacts 696 and 63, the con 
tacts 9 of the set of switch springs S6, and 
the winding of R68 to battery. Also, an alter 
native path, including the contacts 67, the con 
tacts 624 of the set of switch springs S623, the 
contacts 62 of the set of Switch springs S620, 
the contacts 696, the set of switch springs S62 
and the contacts 658, is completed for short-cir 
cuiting the winding of the switch-through relay 
R399, thereby positively to prevent operation of 
the latter relay at this time. When thus ener 
gized the step relay R68 reoperates, thereby to 
recomplete, at the contacts 682, the previously 
traced circuit for energizing the rotary magnet 
M6A2 in order to cause the latter magnet to re 
operate. The rotary magnet M.52 and the step 
relay R.68 interact, in the manner described 
above, thereby to cause the wiper set of the switch 
mechanism see to be driven step by step in the 
rotary direction until the wipers of the wiper set 
engage the eighth contact set in the associated 
tenth level of the contact bank E. At this time, 
a can carried by the wiper shaft of the Switch 
mechanism See 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 R.68; and to prepare, at the contacts 625 
thereof, an alternative circuit for energizing the 
winding of the step relay R-680. 
More particularly, at this time, the test wiper 

S3 of the wipei set is connected by way of the 
contacts E3, the contacts 625 Gf the set of switch 
springs S623, the contacts 52 of the set of switch 
springs SS23, the contacts $96 and 63, the con 
tacts Si3 of the Set of SWitch SpringSS6 and the 
winding of R68s to battery. Thus, the Wipers of 
tie Wiper Set of the SWitch mechanisin S engage 
the eighth contact Set in the tenth level of the 
aSSociated contact bank terminating the first 
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8; and further operation of the primary selector 
A is continued in the event the first trunk men 
tioned extending to the manual operator posi 
tion is busy at this time. More particularly, 
ground or battery potential respectively appear 
upon the control conductor of the last-mentioned 
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 
S3 of the wiper set of the Switch mechanism 69 
in order to complete the previously traced alter 
native circuit for energizing the winding of the 
Step relay R68, thereby to cause the latter relay 
to reoperate. When the Step relay R882) is thus 
reoperated the rotary magnet M6 2 is reoperated 
in order to drive the wiper set of the Switch mech 
anism 6 an additional step in the rotary direc 
tion, whereupon the Wigers of the Wiper set en 
gage the next trunk extending to the manual 
operator position (). 
ASSunning that the last-nentioned trunk ex 

tending to the manual operator position is idle 
at this time, battery potential appears upon the 
control conductor thereof and is applied to the 
test wiper 63 of the Wiper set of the switch 
mechanism. 69, thereby to complete a path sub 
Stantially identical to that previously traced for 
short-circuiting the winding of the step relay 
RS89 in order positively to prevent reoperation 
Of the latter relay at this time. Also, the applica 
tion of battery potential to the test Wiper 63 
completes a circuit for energizing the winding of 
the Switch-through relay R690, this circuit ex 
tending from ground by Way of the contacts 658, 
the set of switch springs S627, the winding of 
R690, the contacts 696, the contacts 62 of the 
set of switch springs S620, the contacts 625 of 
the Set of Switch springs S623, the contacts 63 
and the test Wiper 663 having battery potential 
thereon. When thus energized the switch 
through relay R-69 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 
693, thereby to cause the trunk circuit, not shown, 
associated with the seized trunk extending to the 
manual operator position to operate; where 
upon ground potential is returned Over the cons 
trol conductor of the seized trunk to the test 
wiper 63. The return of ground potential from 
the trunk circuit associated with the seized trunk 
to the test wiper SC3 completes a holding cir 
cuit, including the contacts 63, the contacts 625 
of the set of Switch springs S623, the contacts 
tS2 of the set of Switch springs S62, the contacts 
995, the set of Switch springs S62, the contacts 
63 and the contactS 69 of the Set of Switch 
SpringS Sf, for energizing the winding of the 
Switch-through relay R89 in series with the 
winding of the step relay R689. When this hold 
ing circuit is completed the Switch-through relay 
R690 is retained in its operated position; how 
ever, the step relay R68 does not operate due 
to the high Series resistance of the winding of 
the Switch-through relay R.69. Also, the return 
of ground potential from the trunk circuit a S 
Sociated with the seized trunk to the test wiper 
63 completes a path, including the contacts 673, 
the contacts 625 of the set of switch springs S323, 
the contacts 628 of the set of switch springs 
S2, the contacts 695, and the contacts 648, for 
applying ground potential to the control con 
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ductor C423 of the trunk 421), thereby to retain 
the line switch 39 in its operated position Sub 
sequent to the restoration of the hold relay R655 
in the primary selector 49. Also, the application 
Of ground potential to the control conductor C423 
of the trunk 42 retains the last-mentioned 
trunk marked as busy to the other line Switches 
3, etc., having access thereto. 

Also, upon operating, the Switch-through relay 
R59 interrupts, at the contacts 69 and 693, the 
previously traced loop circuit for energizing in 
series the upper Winding of the line relay R659, 
the upper winding of the transfer relay Rs 60 and 
the upper winding of the split relay R670, there 
by to cause the line relay R659 to restore. Fur 
ther, the switch-through relay R69) interrupts, 
at the contacts 69, the previously traced circuit 
for energizing the winding of the hold relay R655, 
thereby to cause the latter relay to restore short 
ly thereafter. Upon restoring, the hold relay 
R655 interrupts, at the contacts 658, the previ 
ously traced original path for applying ground 
potential to the control conductor C423 of the 
trunk 42); however, at this time, the previously 
traced alternative path for applying ground po 
tential to the control conductor C423 of the trunk 
423 is completed. Further, the Switch-through 
relay R690 completes, at the contacts 692 and 
694, a connection between the calling private sub 
scriber substation TP and the manual operator 
position 0, this connection extending from the 
line conductor C42 f of the trunk 420 by way of 
the contacts 642 and 692, and the line wiper 60 
of the Wiper set to one of the line conductors of 
the seized trunk; and from the line conductor 
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 C42 and C422 of the trunk 
420 being connected by Way of the line switch 
3 and the private subscriber line 40 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 C after the operator at the last-men 
tioned position answers the call. Accordingly, 
the Subscriber at the calling private subscriber 
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 selector 40, the primary register 
5) is released. More particularly, upon restor 
ing, the line relay R929 interrupts, at the con 
tacts 923, the previously mentioned circuit for 
energizing the winding of the hold relay RO40, 
thereby to cause the latter relay to restore 
shortly thereafter, the hold relay R 040 being of 
the slow-to-release type. Upon restoring, the 
hold relay R49 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 C56, 
thereby to mark the primary register 50 as idle 
to the finder switches F530, etc., having access 
thereto. 
The release of the established connection be 

tween the calling private subscriber substation 
TP and the manual operator position 0, described 
above, is primarily under the control of the Sub 
Scriber at the calling private subscriber 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 0 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 R690 in series with the winding of the 
step relay R680 is interrupted, thereby to cause 
the switch-through relay R690 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 M6 4. The 
last-mentioned circuit extends from ground by 
way of the contacts 697, 652 and 657, the re 
lease magnet M6A4 and the Set of Switch springs 
S6 6 to battery. When thus energized the re 
lease magnet M64 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 
S623, S62C, S65, S6 6 and S67 are actuated. 
More particularly, the set of switch Springs S6f 6 
is actuated into disengagement, thereby to in 
terrupt the previously traced circuit for ener 
gizing the release magnet M6A4 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 M4? 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 40? is marked 
as idle to the connectors having access thereto. 
At this time, the established connection between 
the calling private subscriber substation TP and 
the called manual operator position 0 is com 
pletely released. 

In the foregoing explanation of the node of 
operation of the primary selector 40, 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 
M62 interact, in the manner previously ex 
plained, whereby the wiper Set of the Switch 
mechanism 600 is driven in the rotary direction 
eleven steps away from its normal rotary posi 
tion in order to actuate the sets of Switch Springs 
S626 and S627. More particularly, the Set of 
switch springs S62 is actuated into disengage 
ment, thereby positively to prevent operation of 
the switch-through relay R690; while the set of 
switch springs S626 is actuated into engagement, 
thereby to complete an obvious circuit, including 
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the busy tone conductor C604, for energizing the 
lower winding of the line relay R650. When the 
lower winding of the line relay R556 is thus en 
ergized busy tone voltage 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 
40 and the calling private Subscriber Substation 
TP in order to indicate to the Subscriber thereat 
the all-busy condition 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 TFP effects the 
release of the primary selector 4 by replacing 
the receiver of the telephone instrument thereat 
upon its associated switchhook, thereby to inter 
rupt the previously traced loop circuit extending 
therefrom to the primary selector is. When the 
loop circuit mentioned is interrupted the pre 
viously traced circuit for energizing in Series the 
upper windings of the line relay RS5, the trans 
fer relay R560 and the split relay R670 is inter 
rupted; thereby to cause the line relay RS5) 
to restore, the transfer relay R66 and the split 
relay RSO occupying their restored positions at 
this time. Upon restoring, the line relay R658 
interrupts, at the contacts 65, the previously 
traced circuit for energizing 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 R.655 completes, at the con 
tacts 657, the previously traced circuit for ener 
gizing the release magnet M64, thereby to cause 
the latter magnet to operate. Upon operating, 
the release magnet M64 effects the release of 
the wiper set of the Switch mechanism 609, 
whereby the wiper set is returned to its normal 
rotary and vertical positions. When the wiper 
set of the Switch mechanism 65) is thus released 
the sets of switch springs S623, S62, S$26, 
S827, SS5, SS6 and SS are actuated. More 
particularly, the set of Switch springs S66 is 
actuated into disengagement, thereby to inter 
rupt the previously traced circuit for energizing 
the release magnet M6A in order to cause the 
latter magnet to restore; while the Set of Switch 
SpringS S52S is actuated into disengagement, 
thereby to interrupt the previously traced cir 
cuit, including the busy tone conductor C834, 
for energizing the lower winding of the line relay 
R650. Also, the hold relay R655 interrupts, at 
the contacts 658, the previously traced path for 
applying ground potential to the control con 
ductor C423 of the trunk 429. At this time, the 
primary selector 39 is completely released and 
available for further use. 
When ground potential is removed from the 

control conductor C423 of the trunk 428 the 
previously traced holding circuit for energizing 
the rotary magnet M4 in the line switch 32 is 
interrupted, thereby to cause the latter magnet 
to deenergize and effect the release of the line 
SWitch 3. When the line Switch 33 is thus 
released the private subscriber line AG is marked 
as idle to the connectors having access thereto. 

In view of the foregoing explanation of the 
mode of operation of the primary selector 48 
and the primary register 50 to effect the exten 
Sion of a call from the calling private. Subscriber 
substation TP to the called manual operator 
position 9, 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 TS4 to the called 
manual operator position 0. 

Special service calls in eacchange 1 20me 38 

Assuming that the call extending from the 
calling private subscriber Substation TP to the 
'primary selector 4 and the primary register 50 
is to be extended to a special service operator 
position, such, for example, as the information 
operator position f3, in exchange 1 Zone 38, 
the Subscriber at the calling private Subscriber . 
substation TP proceeds to dial the directory 
number of the information operator position 3. 
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 3 
being 113. 
Accordingly, the subscriber at the calling prior 

vate subscriber 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 S3 , in the manner 
previously explained. The operations of the pri 
nary register 59 and the primary selector 49, in 
response to the first digit 1, are SibStantially 
identical to those previously explained. More 
particularly, at the conclusion of the first digit 1, 
the Wipers noted of the first code switch A38 
in the primary register 53 engage the first con 
tacts in the associated contact banks; and short 
ly thereafter the transfer relay R88 therein re 
stores. Upon restoring, the trainsfer relay R36 
interrupts, at the contacts 852, the previously 
traced circuit for energizing the winding of the 
transfer slave relay Rf (27), thereby to cause the 
latter relay to restore. Upon restoring, the 
transfer slave relay Rf) - prepares, at the con 
tacts SES and 6:5, respectively, the previously 
mentioned circuits for energizing the windings 
of the translate relay R950 and the release relay 
R 68. In the present example, the circuit for 
energizing the winding of the translate relay 
R 950 is not completed in view of the fact that 
the first digit 1 registered in the first code switch 
A323 does not indicate that the first digit re 
ceived from the calling private subscriber sub 
station 'TP is to be translated; while the circuit 
for energizing the winding of the release relay 
R360 is completed in view of the fact that the 
first digit 1 registered in the first code switch 
A833 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 sub 
scriber substation TP. More particularly, the 
circuit for energizing the winding of the release 
relay R. 869 extends from ground by way of the 
contacts 922, the wiper 8 of the first code switch 
A85 and the engaged first contact in the as 
Sociated contact bank, the release conductor 
C383, the contacts 75 and the Winding of 
R 33 to battery. When thus energized the re 
lease relay Ré8 operates in order to effect, the 
restoration of the cut-in relay Rs.33 and the trans 
fer relay R56 in the primary selestor A5, in the 
raanner previosly explained. Upon restoring, 
he cut-in relay R63 effects the restoration of 
the send relay R849 in the primary selector 33; 
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and the latter relay effects the restoration of 
the line relay R820 in the primary register 58. 
Upon restoring, the line relay RS20 effects the 
restoration of the hold relay R40, whereupoin 
the primary register 59 is released, in a nuanner 
more fully explained hereinafter. 
Considering now the operation of the primary 

selector 49 during the dialing of the first digit 1 
and prior to the release of the cut-in relay R630 
and the transfer relay R68), it is again pointed 
out that the line relay R92 in the primary regis 
ter 50 repeats the impulse of the first digit 1 
to the line relay R65) in the priinary selector 
4). The line relay R659 follows the first digit 1, 
thereby to control the vertical magnet M6 , 
whereby the wiper set of the Switch mechanisin 
60) is driven one step in the vertical direction. 
When the wiper set of the switch mechanism 33 
is driven one step in the vertical direction the 
sets of switch springs S65, S36, SS and 
S620 are again actuated, in the manner pre 
viously explained. Subsequent to the restora 
tion of the cut-in relay R638 and the send relay 
R640 the previously traced loop circuit extending 
between the calling private subscriber substation 
TP and the primary selector 48 is again recoil 
pleted, whereby the line relay R658 is retained in 
its operated position; the split relay R3 if re 
mains in its restored position; and the trainSitel' 
relay R668 restores, in the manner previously ex 
plained. Upon restoring, the transfer relay R368 
effects the previously explained interaction be 
tween the step relay R680 and the rotary maginet 
MS 2, whereby the wipers of the wiper Set alie 
driven automatically step by step in the 'Otaly 
direction 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 
S623 is actuated, in the manner pieViolisly ex 
plained; whereby the test wiper 683 of the Wipei 
set is operatively connected by way of the pre 
viously traced paths including the contacts 625 
of the set of switch springs S623 and the conta&ts 
62 of the set of switch springs S625 to the Wind 
ings of the switch-through relay R66 and the 
step relay R688. Accordingly, the first trunk ex 
tending to the group of special Service Selectors 
and terminated by the sixth contact Set in the 
first level of the contact bank 68 is tested, 
in the manner previously described. SubSequent 
operation of the primary selector 48 depends upon 
the idle or busy condition of the selected trunk, 
whereby the switch mechanism 600 is operated 
to seize a trunk extending to an idle Special Serv 
ice Selector. 
Assuming that the trunk extending to the 

special service selector 49 is idle, the Switch 
mechanism 6) is controlled to seize the trunk 
extending thersto; whereupon the SWitch 
through relay R59 operates in order to effect 
the restoration of the line relay R853 and the 
hold relay RS55, 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 49, in an obvious 
manner. Ground potential in the Special Service 
selector 49 is returned over the seized trunk to 
the test wiper 693 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 R69 in Se 
ries with the winding of the step relay R388 in 
order to retain the primary selector 40 in its 
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operated position. Also, the ground potential re 
turned from the special service selector to the 
test wiper 603 retains the application of ground 
potential upon the control conductor C423 of the 
trunk 420, thereby to retain the line switch 33 
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 Selector 49. It is again noted that the 
Special service selector 49 is of the drop-back 
type, whereby the wiper Set of the Strowger 
rlechanism therein is Operated to its first vertical 
level in I&Sponse 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 3, 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 connection between the calling pri 
vate subscriber substation TP and the informa 
tion operator position 3 is effected when the 
SubScriber at the calling private subscribe sub 
station TP replaces the receiver 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 S3lector 49, 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 selector 
in this group at this time. In this event, the step 
relay R680 and the rotary magnet M812 inter 
act, in the manner previously explained; whereby 
the wiper set of the switching mechanism 680 is 
driven in the rotary direction 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 3 and the primary Selector 40, in 
the manner previously 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 
Scriber Substation TP to the information opera 
tor position 3, it will be readily appreciated 
that a call may be extended, in a substantially 
identical manner, to the toll operator position 

G or to the miscellaneous operator position 2, 
the operations of the primary Selector 49 and the 
primary register 5 being identical in each case. 
In this connection, it is pointed out that the di 
rectory number of the toll operator position 0 
is 110, while the directory number of the mis 
cellaneous operator position f2 is 112. 

in view of the foregoing explanation of the 
mode of operation of the primary Selector 43 and 
the primary register 50 to effect the extension 
of a call from the calling private subscribe sub 
station TP to the called information operator 
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position f3, to the toll operator position life 
or to the miscellaneous operator position f 2, it 
will be understood that this equipment is opera 
tive, in a substantially identical manner, to ef 
fect the extension of a call from the calling pri 
wate 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 eacchange 1 20ne 38 
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 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 nuinber of the called pri- 2 
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 private subscriber substation TX is 
38-090. 

Accordingly, the Subscriber at the calling pri 
vate subscriber substation TF proceeds to dial 
the first digit 3, thereby to cause a correspond 
ing nimber of impulses to be transmitted over the 
private subscriber line 4, in a well-known man 
ner. The line relay R92) in the primary register 
50 follows the impulses transmitted over the call 
ing private subscriber line 4 in view of the fact 
that the circuit for energizing the upper Winding 
thereof includes the previously traced loop circuit 
extending to the calling private subscriber. Sub 
station TP. Accordingly, the line relay R920 oper 
ates and restores intermittently in accordance 
with the digit 3. The line relay R929 repeats, at 
the contacts 824, the impulses of the first digit 3 
by way of the winding of the transfer relay R860 : 
and the wiper 832 of the sequence switch S830 
and the engaged home contact in the associated 
contact bank to the magnet. AM883 of the first 
code switch A899; and repeats, at the contacts 
92, the impulses of the first digit 3 by way of 
the wiper 83 of the sequence switch S830 and 
the engaged hone contact in the aSSociated con 
tact bank and the conductor C34 to the line relay 
Rá52 in the primary selector 48, in the manner 
previously explained. Thus, the line relay R650 5. 
follows the impulses of the first digit 3 and drives 
the wiper set of the switch mechanism 609 three 
steps 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 A8) engage the 
third contacts in the associated contact banks; 
the line relay R929, the hold relay R040, the 
transfer relay R86 and the transfer slave relay 
R. 99. occupy their operated positions; while the 
digit cutoff relay Rt occupies its partially oper 
ated position, as previously explained. Shortly 
following the conclusion of the first digit 3 the 
transfer relay R388 restores as the latter relay is 
of the slow-to-release type. Upon restoring, the 
transfer relay R898 interrupts, at the contacts 
33, the previously traced circuit for energizing 
the magnet SI/334 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 
R, OTO, thereby to cause the latter relay to re 
store. Upon restoring, the transfer slave relay 
R, 970 interrupts, at the contacts foll, the pre 
viously traced path for short-circuiting the upper 
Winding of the digit cutoff relay RO, thereby 
to cause the latter relay to operate fully. When 
the digit cutoff relay RO operates fully it in 
terrupts, at the contacts , the previously 
traced circuit, including the dial tone conductor 
Cif25, for energizing the lower winding of the line 
relay R920, thereby to interrupt the application 
of dial tone potential to the previously traced 
loop circuit extending to the calling private Sub 
Scribe substation TP. 

Also, upon restoring, the transfer slave relay 
R T C prepares, at the contacts 076 and 075, 
respectively, the previously mentioned circuits 
for energizing the windings of the translate relay 
Rf o5 and the release relay R 060. In the pres 
ent example, the circuit for energizing the wind 
ing of the translate relay R950 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 R 060 is not completed in view 
of the fact that the first digit 3 registered in the 
first code Switch A30 does not indicate that a 
register translator Will not be utilized ultimately. 

5. In view of the fact that the release relay R, f 060 
remains restored, the previously traced path for 
applying ground potential to the test conductor 

40 

C56 is retained completed, thereby to retain the 
cut-in relay R63 in the primary selector 40 in 
its operated position; and the previously traced 
path for applying battery potential by way of the 
resistors 3 and f8 to the conductor C32 is 
retained completed, thereby to retain the transfer 
relay RS6 in the primary selector 40 in its oper 
ated position. At this point, it is noted that, 
when the wiper set of the Switch mechanism 600 
is driven in the vertical direction away from its 
normal vertical position, the set of switch springs 
SS5 is actuated, whereby the upper winding of 
the split relay R6) is included in the previously 
traced circuit in series relation with the upper 
winding of the transfer relay. R66; however, the 
split relay. R6) does not operate at this time 

60 

due to the high Series resistance of the resistor 
f : 8 included in the circuit mentioned. 
When the wipers noted of the Sequence Switch 

S830 are driven one step in the counterclock 
wise direction the wiper 83 f thereof disengages 
the home contact in the associated contact bank, 
thereby to interrupt the previously traced path 
for applying ground potential to the conductor 
C5. A. When ground potential is removed from 
the control conductor C5 & the previously traced 
circuit for energizing the upper winding of the 
line relay. R850 in the primary selector Ée is 
interrupted, thereby to cause the latter relay to 
restore. Upon restoring, the line relay R650 in 
terrupts, at the contacts 65, the previously traced 
circuit for energizing the Winding of the hold 
relay RS55, thereby to cause the latter relay 
to restore shortly thereafter. Upon restoring, the 
hold relay R655 completes, at the contacts 657, 
the previously traced circuit for energizing the re 
lease magnet MS is, thereby to cause the latter 
magnet to operate and release the wiper set of 
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... the switch mechanism 600; whereupon the wiper 
2 set is returned to its normal rotary and vertical 
positions. When the wiper set is thus released the 
sets of switch springs S65, S66 and SS are 

- actuated, in the manner previously explained. 
The subscriber at the calling private Subscriber 

r 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 in 

: pulses transmitted over the private Subscriber 
line 40 l. The impulses of the second digit 8 are 
not repeated by the line relay R920 in the pri 
"mary register 50 to the line relay R650 in the 
primary selector 40, due to the fact that no path 
is completed between the ground contacts 92 and 
the conductor C54 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 R860 in series with the 
magnet BM83 of the second code register B8f 0, 
this circuit extending from ground by way of the 
contacts 924 and f46, the winding of R860, 
the contacts. G54, the wiper 832 of the sequence 
switchS830 and the engaged first contact in the 
associated contact bank, and the magnet BM83 
to battery. Accordingly, the transfer relay R83 
operates at the beginning of the second digit 8 
in order to effect operation of the transfer slave 
relay R1070, in the manner previously explained. 
Each time the line relay R920 reoperates it in-, 
terrupts, at the contacts 924, the above-traced 
circuit for energizing in series the winding of the 
transfer relay R869 and the magnet BM83 of 
the second code switch S80. Accordingly, the 
transfer relay R86C remains operated during im 
pulsing. Also, upon operating, the transfer re 
lay R866 recompletes, at the contacts 86 f, the 
previously traced circuit for energizing the mag 
net SM834 of the sequence switch S830, thereby 
to condition the wipers noted of the sequence 
switch. S839 to be driven an additional step in 
the counterclockwise direction. 

Each time the magnet BM83 of the Second 
code Switch B8 is thus energized and Subse 
quently deemergized the wipers noted of the sec 
ond core switch B3 are driven one sten in the 
clockwise direction. When the wipers noted of 
the second code switch B39 are driven away 
from their home positions the set of switch 
springs BS85 is actuated. 
Upon operating, the transfer slave relay R? 870 

again interrupts, at the contacts O76 and 075, 
the previously mentioned circuits for respectively 
energizing the windings of the translate relay 
R 850 and the release relay R 060. 
transfer slave relay R 970 completes, at the con 
tacts foll, an obvious circuit, including the con 
tacts 2, for energizing the mark mognet 
MM? 72 in the mechanical impulse repeater 70, 
thereby to cause the latter magnet to operate. 
Also, during the second digit 8, each time the line 
relay R92 restores it completes, at the contacts 
922, an obvious circuit, including the contacts 

4, for energizing the receive magnet RM 7 
in the mechanical impulse repeater 70. Ac 
cordingly, the impulses of the second digit 8 are 
repeated by the line relay R820 both to the mag 
net BM83 of the second code switch B80 and 
to the receive magnet RMT of the mechanical 
imprlse repeater TG. 
At the conclusion of the second digit 8, the 

Wipers noted of the second code switch B89 en 
gage the eighth contacts in the associated con 
tact banks, and the second digit 8 is registered 
in the mechanical impulse repeater 70. Short 

O 
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ly following the conclusion of the second digit 8 
the transfer relay R860 restores to interrupt, at 
the contacts 86, 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 
in the associated contact banks. Also, the trans 
fer relay R869 interrupts, at the contacts 852, 
the previously traced circuit for energizing the 
winding of the transfer slave relay Rf O70, there 
by to cause the latter relay to restore. Upon 
restoring, the transfer slave relay ROT3 inter 

15 
rupts, at the contacts folf, the previously traced 
circuit for energizing the mark magnet MM 72 
in the mechanical impulse repeater 9, there 
by to cause the latter magnet to restore and mark 
the completion of the second digit 8. Also, the 

i transfer slave relay R070 prepares, at the con 
20 tacts - O76 and 875, respectively, the previously 

mentioned circuits for energizing the translate 
relay Rio50 and the release relay Rd 960. In the 
present example, the circuit for energizing the 
winding of the translate relay R 050 is not com 

25 pleted in view of the fact that the first digit 3 
registered in the first code switch A800, in com 
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bination with the second digit 8 registered in the 
: second code switch B80, does not indicate that 
the digits mentioned received from the calling 
private subscriber substation TP are to be trans 
lated; moreover, the circuit for energizing the 
winding of the release relay R? 090 is not com 
pleted in view of the fact that the first digit 3 
registered in the first code switch A809, in com 
bination with the second digit 8 registered in the 
second code switch B8), does not indicate that 
a register translator will not be utilized ulti 
mately. 
When the wipers noted of the Sedience Switch 

S830 are driven into enoagement with the Second 
contacts in the associated contact banks an 
alternative circuit is completed for energizing the 
upper winding of the line relay R650 in the 
primary selector 40, this circl it extending from 
ground by way of the contacts 92. the wiper 
8 of the first code switch A8) and the engalored 
third contact in the associated contact bank, 
the wiper 8ff of the second code switch B80 and 
the engaged eighth contact in the associated con 
tact bank, the wiper 83 f of the sequence switch 
S830 and the engaged second contact in the 
associated contact bank, the contacts f O5f, C5f 4, 
the wiper 504 of the finder switch F500. the con 
tacts 644 and 693, and the upper winding of R650 

Also, the 55 
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to battery. When thus energized the line relay 
R650 reoperates to complete, at the contacts 65 , 
the previously traced circuit for energizing the 
winding of the hold 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 

65 

digit 1 at this time, whereupon the line relay 
R920 in the primary register 50 again follows the 
impulse transmitted over the private subscriber 
line 40?. The line relay R920 repeats the impulse 
of the third digit 1 by way of the ground contacts 
92 over the previously traced circuit to the line 
relay R650 in the primary selector 40, whereby 

0 the line relay R.650 contro's the vertical magnet 

75 

M6 ft to drive 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 R070, in 
the manner previously explained. Also, the 
transfer relay R860 completes, at the contacts 
86, 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 direction. 
When the magnet CM822 is thus energized and 
subsequently deenergized the single wiper 82 of 
the third code Switch C820 is driven one step 
in the counterclockwise direction, and the Set of 
Switch springs CS823 is actuated. 
Upon operating, the transfer slave relay R070 

again completes, at the contacts 0, the pre 
viously traced circuit for energizing the mark 
magnet MMI 2 in the mechanical impulse re 
peater flo, 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 
RM7 in the mechanical impulse repeater f). 
Further, the transfer slave relay. Rf70 com 
pletes, at the contacts 972, an obvious path, 
including the contacts 3, for short-circuiting 

Further, it is noted that the line. 
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70, thereby to cause the latter magnet to re 

store and mark the third digit 1 in the mechani 
cal impulse repeater t0. Also, the transfer 
slave relay ROO interrupts, at the contacts 
672, the previously traced path for short-cir 

cuiting the resistor 8, which action is with 
out effect at this time. Further, the transfer 
slave relay R 99 prepares, at the contactS 6 

() 
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the resistor f8; whereby low resistance battery 
potential is applied by Way of the previously 
traced path to the conductor C52. The applica 
tion of low resistance battery potential to the .3 
Conductor C52 completes a low resistance cir 
cuit for energizing in series the upper and lower 
windings of the transfer relay RS60 and the split 
relay R60 in the primary selector 48; the above 
mentioned circuit being Substantially identical to : 
that previously traced, the sets of switch springs 
S65, S66 and S6 being actuated at this time. 
When this low resistance Series circuit is com 
pleted for energizing the upper Windings of the 
transfer relay RS69 and the split relay R68 the "4: 
transfer relay R668 is retained in its operated 
position and the split reay R6) operates. Upon 
operating, the split relay R89 competes, at the 
contacts 65, an obvious holding circuit, includ 
ing the contacts 658, for energizing the lower. 
winding thereof. Also, the split relay R670 pre 
pares the test wiper 693 of the wiper set of the 
switch mechanism 6 to test the first five trunks 
terminated by the first five contact sets in the 
first level of the associated contact, bank 00, in 
a manner more fully explained hereinafter. 
At the conclusion of the third digit 1, the single 

wiper 82 of the third code switch C828 engages 
the first contact in the associated contact bank 
and the third digit 1 is registered in the mechani 
cal impulse repeater 20. Shortly following the 
third digit 1 the transfer relay R869 restores, 
thereby to effect the restoration of the transfer 
slave relay R90, in the manner previously ex 
plained. Also, the transfer relay R36 interrupts, 
at the contacts 86t, the previously traced circuit 
for energizing the magnet SM834 of the sequence 
switch S838, thereby to cause the latter magnet 
to restore and drive the wipers noted of the 
Sequence SWitch S83 an additional step in the 
countercockwise direction. 
Upon restoring, the transfer slave relay R 3 

interrupts, at the contacts , the previously 
traced circuit for energizing the mark magnet 
MM 72 in the mechanical impulse repeater 
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and 075, respectively, the previously mentioned 
circuits for energizing the windings of the trans 
late relay R 050 and the release relay Rf869. In 
the present example, the circuit for energizing 
the winding of the translate relay R 059 is not 
completed in view of the fact that the combina 
tion of the first digit 3 registered in the first 
code switch A800 and the Second digit 8 regis 
tered in the second code switch B80 and the 
third digit 1 registered in the third code Switch 
C82), 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 
Rf 0.6G is completed in view of the fact that the 
combination of the first digit 3 registered in 
the first code switch A890 and the second digit 
8 registered in the second code switch B8 and 
the third digit 1 registered in the third code 
switch C823 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 R 660 extends from the 
grounded wiper 82 of the third code switch 
C82) and the engaged first contact in the as 
sociated contact bank, by way of the release con 
ductor C863, the contacts to 75 and the winding 
of R? 98) to battery. When thus energized the 
release relay.R. 26) operates to complete, at the 
contacts 966, the previously traced holding cir 
cuit for energizing the winding thereof, and to 
interrupt, at the contacts 86, the previously 
traced path for applying ground potential to the 
test conductor C5:6; thereby to effect the res 
toration of the cut-in relay R535) and the send 
relay R34t in the primary selector is 3, in the 
manner previously explained. Also, the release 
relay FR 360 interrupts; at the contacts 362, the 
previously traced path for applying resistance 
battery potential to the conductor C5E2; there 
by to interrupt the previously traced circuit for 
energizing the upper winding of the transfer re 
lay R66) in series with the upper winding of the 
split relay RS in the primary selector 43, 
whereupon the transfer relay RS restores 
shortly thereafter, in the manner previously ex 
plained. - 

Upon restoring, the cut-in relay R? 33 effects 
the restoration of the send relay R343, as pre 
viously noted, and effects the restoration of the 
line relay R92 in the primary register 59, as 
previously explained. Upon restoring, the line 
relay. R929 effects the restoration of the hold re 
lay R? 40, whereby the primary register 5 is 
released in a manner more fully expiained inere 
in after. 
Upon restoring, the Send relay RS48 recoin 

pletes, at the contacts 642 and 645, the pre 
viously traced loop circuit extending between 
the calling private subscriber substation TFP and 
the primary selector 43, this loop circuit, inclid 
ing the upper winding of the line relay R.65e 
and the upper windings of the transfer relay 
R668 and the Split relay R67. At this time, 
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the line relay R650 is retained in its operated 
"position and the transfer relay R66 restores 
shortly thereafter, as previously explained. 
Upon restoring, the transfer relay R669 initiates 
the previously described interaction between 
the step relay R68) and the rotary magnet 
M6 2; whereby the first five trunks terminated 
by the first five contact sets in the first level of 
the associated contact bank 700 are Successively 
tested by the test wiper GC3 of the wiper set of 
the switch mechanism 690, 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 SS23, the contactS 62 
of the set of switch springs S620, the contacts 
696 and 6 f3, the contacts 6f) of the set of Switch 
springs S6 t , and the winding of the step relay 
R689 to battery. At this point, it is again noted 
that the set of switch springs S629 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 selector 4 operates in order to 

seize an idle one of the trunks in the group ter 
minated by the first five contact sets in the first 
level of the associated contact bank 39 and ex 
tending to an idle first selector in the first group. 
Assuming that the primary Selector 3 Seizes a 
trunk in the group mentioned, extending to the 
first selector 4, the latter first selector being 
idle at this time, further operation of the pri 
mary selector AO is arrested. More particularly, 
the switch-through relay RS99 operates in order 
to effect the restoration of the line relay R.650 
and the hold relay R655, in the manner pre 
viously explained. 
When the trunk extending to the first selector 

4 is thus seized by the primary selector 40 the 
first selector 4 operates in Order to return ground 
potential over the seized trunk to the test wiper 
693 of the Wiper set of the switch mechanism 
668, 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 R68) 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 4 
over the seized trunk to the test wiper 63 of 
the wiper set of the switch mechanism. 609 is 
applied to the control conductor C423 of the 
trunk 420, thereby to retain the line switch 39 in 
its operated position. At this time, the loop cir 
cuit extending from the calling private subscrib 
er substation TP is extended by way of the line 
switch 39 and the primary selector 40 to the first 
Selector 4 ; and the first selector 4 is condi 
tioned to be responsive to a digit dialed there 
into. 
The subscriber at the calling private sub- . 

scriber substation TP then proceeds 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 4t, in response to the fourth digit 0, the 
operation of the second selector 42, in response 
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 be 
forwarded to the private subscriber line 404 ex 

5 

O 

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 caling private subscriber Substation 
TP and the called private subscriber substation 
TX. 
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When the individual connector 43 seizes the 
private subscriberline 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 3, terminate in 
individual incoming first selector Switches, simi 
lar to first selector 4, and have their bank con 
tacts multipled together with the bank con 
tacts of the local first selectors 4, so that in 
coming calls from subscribers in zones 46, 62, 3 
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 
scribers 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 telephone 
instrument thereat upon its associated switch 
hook. Further, the release of the individual con 
nector 43 effects the release of the second selectol 
42 and the first selector 4, 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 60) in 
the primary selector 40; whereby ground poten 
tial is removed from the test wiper 693 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 R.68 and the pre 
viously traced holding circuit for energizing the 
lower winding of the split relay R6T). The 
switch-through relay R69) and the split relay 
R6 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 4f extending to the calling private 
Subscribe Substation TP is marked as idle to the 
connectors having access thereto. Accordingly, 
at this time, all of the apparatus utilized in the 
established connection between the calling pri 
wate 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 



2,535,510 
4. 

operation of the primary selector 40 it was as 
sumed that there was an idle first Selector in the 
first group, including the first selector 4 ; how 
ever, it may occur that there is no idl first Se 
lector in the group mentioned at this time. In 
this event, the step relay R680 and the rotary 
magnet M62 interact, in the manner previously 
explained; whereby the wiper set of the switch 
mechanism 69) is driven in the rotary direction 
to engage the sixth contact St in the first level 
in the associated contact bank 709, whereupon 
the set of switch springs S623 is actuated. More 
particularly, the set of switch Springs S323 is ac 
tuated to complete, at the contacts 625 ther of, a 
direct ground circuit, including the contacts 674, 
the contacts 62 of the set of Switch springs S620, 
the contacts 696, 613 and the contacts 6 9 of the 
set of switch springs S6f 7 for energizing the wind 
ing of the stup relay R689. Accordingly, the step 
relay R-680 and the rotary magnet M62 continue 
to interact in order to drive the wiper set of the 
switch mechanism 600 eleven steps in the rotary 
direction away from its normal rotary position, 
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whereupon the sets of Switch Springs S626 and 
S627 are actuated. The set of switch springs S626 
is actuated into engagement in order to cause 
busy tone current to be returned over the pre 
viously traced loop circuit extending between the 
calling private subscriber substation TP and the 
primary selector 40 in order 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 operation of the primary selector 40 and 
the primary register 50 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 Cperative, in a Substantially identical 
nanner, to effect the extension of a call from 
the calling private subscriber substation. TP to 
any One of the called party subscriber substations 
TS, 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 TS, TS2, TS3 
and TS; or from any one of the calling party 
Subscriber substations TS, TS2, TS3 or TS4 to 
the called private subscriber substation. TP or TX. 

Calls to other eacchanges in 20ne 38 
ASSulming 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 5 Zone 38, the subscriber at the call 
ing private Subscriber substation TP proceeds to 
dial the directory number of the called subscriber 
SubStation. The directory numbur 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 calling pri 
vote subscriber substation TP proceeds to dial the 
first digit 3, the second Figit 8 and the third digit 
5, in the manner previously explained. The line 

60 

65 

70 

75 

42 
relay R929 in the register translator 53 follows 
the first digit 3, the Second digit 8 and the third 
digit 5, thureby to cause the respective digits toba 
registered in the first code Switch A389, the second 
Code switch B3 9 and the third code Switch C820. 
The line relay R920 in the primary register 50 re 
puats the first digit 3 to the line relay R559 in the 
primary selector 40 in order to cause the wiper 
set of the switch mechanism 600 in the primary 
Selector 49 to be driven three steps, in the manner 
previously explained. At the conciusion of the 
first digit 3, the wiper 83 of the seauency switch 
S830 in the primary register 50 disengages the 
home contact in the associated contact bank, 
thereby to interrupt the previously traced circuit 
for energizing the upper winding of the line relay 
R650, thereby to cause the latter relay to restore 
and effect the release of the wiper set of the 
switch mechanism 600 in the primary selector 40, 
in the manner previously explained. The line 
relay R92) in the primary register 50, does not 
repeat the second digit 8 to the line relay R.650 
in the primary selector 40 due to the fact that 
the wiper 83 of the sequence switch S830 engages 
the first contact in the associated contact bank 
during the Second digit 8. Finally, the line relay 
R929 in the primary register 50 repeats the third 
digit 5 to the line relay R620 in the primary se- . 
lector 40 due to the fact that the wiper 83 of 
the sequence Switch S330 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 R.650 
in the primary selector 40 extends from the 
grounded contacts 92 governed by the line relay 
R920 by way of the wiper 80 of the first code 
Switch A809 and the engaged third contact in the 
aSSociated contact bank, the wiper 8 of the 
Second code switch B80 and the engaged eighth 
contact in the associated contact bank, the wiper 
83f of the sequence switch S83) and the engaged 
Second contact in the associated contact bank, 
the contacts (5, C54, the wiper 504 of the 
finder Switch F500, the contacts 648 and 693 and 
the upper winding of R650 to battery. 
At the conclusion of the third digit 5, the 

Wipers noted of the Sequence switch S830 are 
driven an additional step in the counterclockwise 
direction, whereupon the wiper 83 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 R.650 in the primary selector 49; 
whereupon the latter relay restores in order to 
effect the release of the wiper set in the switch 
mechanism 600 in the primary selector 40, in the 
manner previously explained. 

Also, at the conclusion of the third digit 5, the 
wiper 82 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 Rf650 incident 
to the restoration of the transfer slave relay 
R010, 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 R050 extends from the 
grounded wiper 82 of the third code switch C82) 
and the engaged fifth contact in the associated 
contact bank, C864, the contacts O76 and the 
Winding of R050 to battery. When thus ener 
gized the translate relay R50 operates to com 
plete, at the contacts 956, an obvious holding 
circuit, including the contacts 063 and 047, 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 flo in the 
manner previously explained. 
Upon operating, the translate relay R50 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 50, in a manner 
more fully explained hereinafter. For example, 
the register translator 70 may be connected to 
the primary register 50 by way of the finder 
SWitch Fi 80. When the legister translator 7) is 
connected to the primary register 50 the send 
Switch. U840 operates to transmit the first digit 3 
to the register translator i0 to be registered while 
the mechanical impulse repeater ft 70 operates 
to transmit the second digit 8 and the third digit 
5 to the register translator 79 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 70, and final 
ly transmitted therefrom to the register transla 
tor 70 to be registered. The three code digits 3, 8 
and 5 registered in the register translator 79 ef 
fect Operation of the latter apparatus to select a 
route extending from exchange f zone 38 to ex 
change S Zone 38, in a manner more fully ex 
plained hereinafter. Subsequently, the register 
translator 70 operates 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 
SubScribel 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 70, in Order 
to effect the completion of the established con 
nection mentioned above, is explained more fully 
hereinafter. Also, the release of this established 
connection is under the control of the subscriber 
at the calling private subscriber substation. TP 
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A800 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 
R! 040, the transfer relay R860 and the transfer 
slave relay R00 occupy their operated po 
sitions; the digit cutoff relay Rf () occupies its 
partially operated position; the wipers noted of 
the first code Switch A80) 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 40, the cut-in relay R.639, the send relay 
R640, the line relay R650, the hold relay RS55, 
the transfer relay R660 and the step relay R688 
-Occupy their operated positions; while the wiper 
set of the Switch mechanism 600 occupies its 
sixth vertical level. 

Shortly following the conclusion of the first 
digit 6 the transfer relay R869 restores in order 
to effect the restoration of the transfer slave 
relay R 070, in the manner previously explained. 
Also, upon restoring, the transfer relay R860 in 
terrupts, at the contacts 86, the previously 
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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 described more fully 
hereinafter. 

Toll calls from eacchange 1 20ne 38 to eacchange 4 
2O2e 62 

Assuming that the call extending from the call 
ing private subscriber substation TP to the pri 
mary selector 4 and the primary register 50 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 the 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 
Suksciiher 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 
tioned to be registered in the first code switch 
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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 
Step in the counterclockwise direction. When 
the Wipers noted of the sequence switch S330 dis 
engages the home contacts in the associated con 
tact banks the previously traced circuit, includ 
ing the grounded contact 92 and the wiper 83 
of the sequence switch S830 and the engaged 
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 R.650 effects the restora 
tion of the hold relay R635, which latter relay 
effects the operation of the release magnet MS 4; 
Whereby the wiper set of the Switch mechanism 
600 is returned to its normal vertical position, in 
the manner previously explained. When the 
Wiper set of the Switch mechanism 600 is re 
turned to its normal vertical position the sets of 
switch springs S615, SS6 and S67 are actuated, 
in the manner previously described. 
Upon restoring, the transfer slave relay R 070 

interrupts, at the contacts 074, the previously 
traced path for short-circuiting the upper wind 
ing of the digit cutoff relay R? 0, thereby to 
cause the latter relay to operate fully, as previ 
ously noted. Also, the transfer slave relay ROTO 
prepares, at the contacts 06 and 075, respec 
tively, the previously mentioned circuits for ener 
gizing the windings of the translate relay R? 0.50 
and the release relay R 060. In the present ex 
ample, the circuit for energizing the winding of 
the translate relay R950 is completed in view of 
the fact that the first digit 6 registered in the 
first code switch A809 indicates that the digit 
mentioned received from the calling private sub 
scriber Substation TP is to be translated; while 
the circuit for energizing the winding of the 
release relay R? 060 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 R? 0.50 
extends from ground by way of the contacts 92 f, 
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the wiper 80 of the first code switch A800 and 
the engaged sixth contact in the associated con 
tact bank, the translate conductor C864, the con 
tacts f O76 and the winding of R050 to battery. 
When thus energized the translate relay R. 58 
operates to complete, at the contacts 056, an 
obvious holding circuit, including the contacts 
fe47 and 963, for energizing the winding thereof. 
Also, the translate relay R050 interrupts, at the 
contacts 95, a further point in the previously 
traced path for applying ground potential to the 
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conductor C54; and prepares, at the contacts 
1052, an alternative path for applying ground 
potential to the conductor C54, for a purpose 
more fully explained hereinafter. Further, the 
translate relay R 050 interrupts, at the contacts 
958, an obvious path for applying ground poten 

tial to the test conductor C984; and completes, at 
the contacts fo57, an obvious path for applying 
battery potential by Way of the windings of the 
cutoff relays R950 and R? 080 to the test. con 
ductor C984, thereby to mark the primary register 
50 as a calling primary register. Also, the trans 
late relay R O 50 completes, at the contacts (59, 
an obvious circuit, including the contacts 065 
and 83, for energizing the winding of the start 
relay R 50 in the register translator allotter 60. 
When thus energized the start relay R 5 

operates to complete, at the contacts f5, a path. 
for applying battery potential by way of the 
magnet FM $2 and the contacts 63 to the 
single wiper 6 of the finder switch Flf 60. At 
this point, it is noted that the wiper Sf of the 
finder SWitch F 60 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. ASSun 
ing that the register translator mentioned 
is busy, direct ground potential appears upon the 
associated start conductor, thereby to complete 
a circuit, including the wiper of the finder 
switch F 6, for energizing the magnet FM 62. 
When thus energized the magnet FM 62 op 
erates to condition the wiper 6 of the finder 
switch F? 5 to be driven one step in the clock 
wise direction; and to interrupt, at the contacts 
| 63, the previously traced circuit for energizing 
the magnet FM 862. Accordingly, the magnet 
FM 62 restores, thereby to drive the Wiper 88 
of the finder switch Fi 60 one step in the clock 
Wise direction; and to prepare, at the contacts 

63, the previously traced circuit for energizing 
the magnet FM 52. Hence, the magnet FM 83 
operates intermittently, thereby to drive the 
wiper 6 of the finder switch F 69 step by step 
in the clockwise direction until it engages a con 
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tact, in the associated contact bank terminating 
a start conductor extending to an idle register 
translator in the associated group. 
Assuming that the register translator is the 

first idle register translator in the associatad 
group, when the Wiper 5 of the finder switch 
F 6 engages the contact in the aSSociated gon. 
tact bank terminating the start conductor C 52 
extending to the register translator 8, further 
operation of the finder Siyitoh F 88) is arrested. 
More particularly, when the wiper 3 of the 
finder Switch FSG engages the contact in the 
associated contact bank terminating the start 
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the register translator 
FM 62, this circuit extending from ground by 
way of the winding of R. 44, the contacts 45 
and 352, the start conductor C 52, the wiper 
6 of the finder Switch Ff $3 and the engaged 

contact in the associated contact bank, the con 

46 
conductor C 52 extending to the register trans 
lator. 73, a series circuit is completed for ener 
gizing the winding of the start relay R? 43 in 

9 and the magnet 

tacts 63, the magnet FM 62 and the contacts 
if 5 to battery. When this series circuit is com 
pleted the start relay R?. 9 in the register trans. 
lator operates; however the magnet SM 62 . 
of the finder switch Fli SE does not operate due 
to the high Series resistance of the winding of 
the start relay Rd4 f6. 
. Upon operating, the start relay Rf4 3 com 
pletes, at the contacts 4, an obvious circuit for 
energizing the upper winding of the hold relay 
R26, thereby to cause the latter relay to op 
erate. Also, the start relay R 39 completes, at 
the contacts 42 and 4 3, a test circuit in 
cluding the test conductor C 94 extending to the 
test wiper 84 of the finder switch FE 33, the 
Winding of the cut-in relay R36 and the mag 
net FM 88 of the finder Switch Fi 83. More 
particularly, the wipers noted of the finder 
Switch FA S5 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 register at this time, and 
is applied to the test Wipe 24 of the finder 
switch Fi 83 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 83 of the finder 
switch FE 33 completes a path including the tes 
conductor. C 84, the contacts 368, 4:3, 368 
and 42 for Short-circuiting the Winding of the 
cut-in relay R 368. Also, the application of 
ground potential to the test wiper 84 of the 
finder switch Fi 83 completes a circuit, includ 
ing the test conductor C 94, the contacts 353 
and 4 3, the conductor C f 98, the contacts 89 
and battery, for energizing the magnet FM 88. 
When thus energized the magnet FM 88 oper. 
ates to condition the wipers noted of the finder 
switch Fi 89 to be driven one step in the counter 
clockwise direction, and to interrupt, at the con 
tacts 89, the previously traced circuit for en 
ergizing the magnet FM 88. Accordingly, the 

5 magnet FM 38 restores, thereby to drive the 
wipers noted of the finder switch Fi 82 one step 
in the counterclockwise direction, and to re 
prepare, at the contacts f 89, the previously 
traced circuit for energizing the magnet FM 88. 
Hence, the magnet FM 88 operates intermit 
tently in order to drive the wipers noted of the 
finder switch Fi 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 calling primary register 56 

is the first calling primary register in the asso 
ciated group, when the Wipers noted of the finder 
Switch F 88 engage the contacts in the associ 
ated contact banks terminating the conductors 
extending to the primary register 5, further op 
eration of the finder switch F. 89 is arrested. 
More particularly, when the test Wiper 84 of 
the finder switch FE 8 engages the contact in 
the aSSociated contact bank terminating the test 

5 conductor C984, a series circuit is completed for 
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energizing the windings of the cutoff relays R950 
and R08 in the primary register 50 and the 
cut-in relay R360 in the register translator T). 
This series circuit extends from ground by Way of 
the contacts 42 and 330, the winding of R360, 
the contacts is 3 and 368, the test conductol 
C 94, the test, wiper 84 of the finder Switch 
F 88 and the engaged contact in the aSSOciated 
contact bank, the test conductor C984, the con 
tacts (57 and the windings of R 80 and R959 
to battery. When this series circuit is completed 
the cutoff relays R950 and R880 in the primary 
legister 5 and the cut-in relay R369 in the reg 
ister translator 70 operate. Upon operating, the 
cutoff relay Rf689 in the primary register 50 
completes, at the contacts 082, a holding cir 
cuit, including the contacts G65 and 059, for 
energizing the Winding thereof in Series with the 
Winding of the cutoff relay R950. Also, the cutoff 
relay R? 080 interrupts, at the contacts 083, the 
previously traced circuit for energizing the wind 
ing of the start relay R? 52 in the register trans 
lator allotter 60, thereby to cause the latter relay 
to restore. Further, the cutoff relay R 080 com 
pletes, at the contacts 82, a path including the 
contacts 965, 59 and 657 for applying ground 
potential to the test conductor C984. Upon op 
erating, the cut-in relay R360 in the register 
translator 70 interrupts, at the contacts 363, 
the previously traced original operating circuit 
for energizing the winding thereof in series with 
the windings of the utoff relays R950 and RO80; 
and completes, at the contacts 369, a series hold 
ing circuit for energizing the winding thereof 
and the magnet FM 88 of the finder switch 
Ff i3. The last-mentioned holding circuit ex 
tends from the grounded test conductor C984 
by Way of the test wiper 84 of the finder switch 
Ff 88 and the engaged contact in the associated 
contact bank, Clf 94, the contacts (369 and 265, 
the winding of R360, Cff 98, the contacts 89 
and the magnet FMF 88 to battery. When this 
Series holding circuit is completed the cut-in 
relay R. 366 is retained in its operated position, 
However, the magnet FM 88 of the finder switch 
Fifi) is not operated due to the high series re 
Sistance of the winding of the cut-in relay R 369. 
Also, the cut-in relay R360 completes, at the 
contacts 367, an obvious holding circuit, in 
cluding the contacts 263, for energizing the lower 
winding of the hold relay R260; and completes, 
at the contacts 363, an obvious path for apply 
ing direct ground potential to the start con 
ductor C i? 52, thereby to mark the register trans 
lator it as busy to the finder switch Ff 60 in th 
register translator allotter 60. 
Also, the cut-in relay R360 prepares, at the 

contacts 366, a point in a chain circuit, includ 
ing the chain conductor CF365, for applying 
ground potential by way of the meter M365 to 
the all-trunk-busy conductor CI 53 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 C 365 and 
the contacts 366 to the all-trunk-busy conductor 
C 53 extending to the register translator allotter 
60. At this time, in the event operation of the 
finder switch, F 60 in the register translator 
allotter 60 is initiated, it will operate to seize 
the all-trunk-busy conductor C 53, thereby to 
operate the meter M365 and to arrest further 
operation of the finder switch F60 until One 
of the register translators in the associated 
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group is idle, in an obvious manner. 
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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 M365 and the chain conductor 
Cl365 from the all-trunk-busy conductor C 53; 
whereupon further operation of the finder switch 
F'? 60 in the register translator allotter 60 is in 
itiated to hunt for the idle register translator 
in the associated group, in an obvious manner. 

Further, the cut-in relay R360 interrupts, at 
the contacts 362, the previously traced circuit 
for energizing the winding of the start relay 
R40 in the register translator 70 in series with 
the magnet EM 62 of the finder Switch F 60 
in the register translator allotter 60, whereby the 
start relay R 40 restores. Finally, the "cut-in 
relay R? 360 prepares, at the contacts f36', 
362’, 363 and 364, operative connections by 
Way Of the finder Switch Fi 80 between the 
register translator 70 and the primary register 
50, for purposes more fully explained herein 
after. 

Also, upon operating, the cutoff relay. R080 
Completes, at the contacts 086, an alternative 
circuit for energizing the upper winding of the 
transfer relay R660 in the primary selector 40; 
and interrupts, at the contacts O87, 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 S65, 
the upper Winding of R660, the contacts 69 and 
64?, the wiper 502 of the finder switch F500, 
C512, the contacts 1086, C987, the wiper 87 
of the finder switch Fif 80, CI 97 and the con 
tacts 2f to resistance battery. Also, the cut 
off relay R? 080 completes, at the contacts 084, 
an alternative circuit for energizing the upper 
Winding of the line relay R650 in the primary 
Selector 40, this circuit extending from ground 
by Way of the contacts 423 and 36', C i? 95, 
the wiper 85 of the finder switch Fi 80, C985, 
the contacts fo84 and 052, C5/4, the wiper 504 
of the finder switch F500, 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 operating, the cutoff relay R950 prepares, 

at the contacts 95, 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 R950 completes, at the contacts 953 
and 955, a circuit for energizing in multiple the 
upper . and lower Windings of the pulse relay 
R930; 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 955, the wiper 842 of the send switch 
U84 and the engaged home contact in the as 
Sociated contact bank, the contacts 953 and 93 
and the upper and lower windings of R930 to 
battery. It is noted that an adjustable con 
denser 934 is included in the circuit for ener 
gizing the lower winding of the pulse relay R930, 
whereby the rate of operation of the pulse relay 
R930 may be adjusted. When thus energized 
the pulse relay R930 operates to interrupt, at 
the contacts 93, 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 
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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 
O53,972, the contacts 87 of the set of switch 

springs BS815, the contacts 954 and the wind 
ing of R970 to battery. When thus energized 
the control relay. R970 operates to complete, at 
the contacts 973, 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 95, a 
circuit for energizing the winding of the delay 
send relay R? 030. The last-mentioned circuit 
extends from ground by way of the wiper 833 
of the sequence switch S830 and the engaged 
first contact in the associated contact bank, the 
wiper 812 of the second code switch B310 and 
the engaged home contact in the associated con 
tact bank, the contacts 975 and the winding of 
RO30 to battery. When thus energized the 
delay send relay Rf630 operates to interrupt, 
at the contacts 03, a further point in the pre 
viously traced circuit for energizing the send 
magnet. SM 173 in the mechanical impulse re 
peater. 70; thereby positively to prevent Oper 
ation of the latter magnet in order to delay the 
sending operation of the mechanical impulse re 
peater 70 at this time. 
Also, the control relay R978 completes, at the 

contacts. 971, a circuit for energizing the Winding 
of the send relay R. Of 0, this circuit extending 
from ground by way of the contacts 16, 5 
and 74, the winding of R 40 and the contacts 
97 to the battery. When thus energized the 
send relay R 010 operates to complete, at the con 
tacts Off, an obvious holding circuit for ener 
gizing the winding of the send slave relay R? 020, 
thereby to cause the latter relay to operate. Fur 
ther, the send relay Rii) completes, at the con 
tacts, O2, a circuit, including the contacts 94, 
for energizing the magnet BM813 of the Second 
code switch B8 0, thereby to cause the latter 
magnet to operate and condition the wipers noted 
of the second code switch B80 to be driven one 
step in the clockwise direction. Finally, the Send 
relay RFC 10 completes, at the contacts 3, a 
circuit, including the contacts 08, C883, the 
wiper 86 of the finder switch Fif 88, C 96 and 
the contacts 362 and 455, for energizing the 
magnet SM1843 of the register sequence Switch 
S840 in the register translator (), thereby to 
cause the latter magnet to operate in order to 
condition the wipers noted of the register Se 
quence switch St 840 to be driven one step in the 
counterclockwise direction. 
Each time the pulse relay R93. Operates and 

restores it completes and interrupts, at the con 
tacts 932, an obvious circuit for energizing the 
magnet UM843 of the send switch U849, thereby 
to cause the latter 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 
R93G operates it completes, at the contacts 933, 
a circuit for energizing in Séries the Yindi:)gs 
of the mark relay R340 and the step relay R 359 
in the register translator. 70. This circuit ex 
tends from the grounded send conductor. C865 
by Way of the contacts 933, and 957, C98, the 
wiper 8 of the finder switch Fi 80, C (9, the 75 
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contacts 364 and the windings of R. 350 and 
R 343 to battery; resistance ground potential 
being connected to the send conductor C865 by 
Way of the resistor. 85 or direct ground potential 
being connected to the send conductor C865 by 
way of the wiper 802 of the first code switch 
A890 and the wiper 84 of the send switch U840, 
in a manner more fully explained hereinafter. 
Each time the pulse relay R93 restores it inter 
rupts, at the contacts 933, the above-traced cir 
cuit for energizing in series the windings of the 
step relay R355 and the mark relay R340. 
When the wipers noted of the send switch U840 

are moved one step in the clockwise direction 
away from their home positions the wiper 842 
thereof engages the first contact in the asso 
ciated contact bank included in the previously 
mentioned ground multiple, whereby an obvious 
direct circuit substantially identical to that pre 
viously traced is completed for energizing in mul 
tiple the upper, and lower windings of the pulse 
relay R930. In the present example, the wiper 
892 of the first code switch A800 engages the 
sixth contact in the associated contact bank 
which is directly multipled to the fourth contact 
in the contact bank associated with the wiper 
84 of the Send switch U84). Accordingly, the 
pulse relay R93) operates and restores four times 
to transmit four high resistance ground impulses 
by way of the resistor 85 over the send con 
ductor C865; and then operates and restores to 
send one direct ground impulse by way of the 
Wiper 832 and the engaged sixth contact in the 
associated contact bank of the first code switch 
A380 and the wiper 84 of the send switch U840 
and the engaged fourth contact in the associated 
contact bank over the send conductor C865; and 
then sends a number of additional high resist 
ance impulses by Way of the resistor. 85 over the 
send conductor C865. 

Each time a high resistance ground impulse or 
a direct ground impulse is transmitted over the 
send conductor C865 the step relay R 350 oper 
ates; however, the mark relay R. 349 operates 
Only When a direct ground impulse is sent over 
the Send conductor C865 in view of the fact that 
the mark relay R? 345 is of the marginal type. 
Hence, at this time, the step relay R. 350 operates 
and restores four times; then the step relay 
R. 350 and the mark, relay R 340 operate and 
restore once; and then the step relay R 350 
operates and restores a plurality of times. Each 
time the step. relay R35 operates and restores 
it completes and then interrupts, at the con 
tacts 35, a circuit for energizing the magnet 
AM 4 of the first code-switch. A 70, this cir 
cuit extending, when completed, from ground by 
way of the contacts 35 and 1512, Ci30 and the 
magnet AM - 4 to battery. Accordingly, the 
magnet AMI 4 operates and restores intermit 
tently, thereby to drive the wipers noted of the 
first code switch Ali Ostep by step in the coun 
terclockwise direction. Also, each time the step 
relay R 359 operates and restores it completes 
and then interrupts, at the contacts 352, an ob 
vious circuit for energizing the magnet UMB 832 
of the station switch UB839, whereby the single 
wiper of the station switch UB 830 is driven step 
by step in the counterclockwise direction. Each 
time the mark relay R34 operates and restores 
it completes and then interrupts, at the contacts 
f34, an obvious path including the wiper 83 
of the station SWitch. JB 33). 
In the present example, the step relay R?.350 

operates and restores four times before it re 
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operates in conjuncticin with the mark relay 
R 340. Accordingly, when the mark relay R 340 
operates the wipers noted of the first code switch 
All 9 have been driven four steps in the counter 
clockwise direction; similarly, the single Wipel 
83 of the station switch UB-839 has been driven 

four steps in the counterclockwise direction. AC 
cordingly, when the mark relay R 3.0 Cperates 
it completes, at the contacts 34, the previously 
mentioned marking circuit, including the Wiper 
83 of the station switch UB839 and the en 
gaged fourth contact in the associated contact 
bank; thereby to connplete an obvious circuit in 
cluding the conductor C35 for energizing the 
winding of the first digit relay R50. When thus 
energized the first digit relay R5 operates to 
complete, at the contacts 5 , an obvious holding 
circuit, including the grounded hold conductor 
Cl353, for energizing the winding thereof, ground 
potential being applied to the hold conductor 
C 353 at the contacts 264. Also, upon operating, 
the first digit relay R 59 interrupts, at the con 
tacts S2, the previously traced circuit for ener 
gizing the magnet AM 74, thereby positively to 
arrest further operation of the first code switch 
Afif 8. Accordingly, in the present example, 
operation of the first code Switch. A is air 
rested when the wipers thereof, previously noted, 
engage the fourth contacts in the aSSociated con 
tact banks. When the wipers 72 and 7 of 
the first code Switch A () engage the fourth 
contacts in the associated contact banks the 
WXYZ, marking conductors C952 are marked in 
accordance with the code Y-2 corresponding to 
the digit 6 which is registered in the first code 
switch A800 in the primary Selector 42. Also, 
When the wiper fi 3 of the first code switch Ali 
engages the fourth contact in the associated con 
tact bank the fifth wiper 645 of the wiper set in 
the composite code Switch P 648 is selected and 
marked with ground potential, for a purpose more 
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 R358, the 
mark relay R340, the first digit relay R50 and 
the first code switch Ali) in the register trans 
lator 70, it will be understood that subsequent 
operation of the step relay R 350 has no effect 
upcn the setting of the first code switch Alle 
due to the operation of the first digit relay R50 
following the fourth operation and restoration of 
the step relay R?.359. However, subsequent op 
eration and restoration of the step relay R 359 
cause further operation of the station switch 
UBS 83, in the manner explained above. Upon 
the eighth operation and restoration of the step 
relay R. 358 the wiper 83 of the station switch 
UB 83 is driven into engagement With the eighth 
contact in the associated contact bank terminat 
ing the conductor C34, thereby to prepare a cir 
cuit for energizing the winding of the extended 
service relay R 520; however, this circuit is riot 
completed 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 84 of the send switch U849 has no ground 
potential thereon, the extended service relay R940 
occupying its restored pcsition at this time. Sini 
ilarly, upon the ninth, tenth and eleventh opera 
tions and restorations of the step relav R. 350, 
the wiper fa3 of the station switch UB 830 is 
driven into successive engagement with the re 
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associated contact banks respectively terminating 
the conductors C33, Cl32 and C3, thereby suc 
cessively to prepare circuits for respectively enel's 
gizing the party relays R 530, R 540 and R? 550; 
hcwever, these circuits are not completed upon 
the corresponding operations of the pulse relay 
R930 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 R 20, 
R. 33 and Rd 40 cccupying their restored posi 
tions at this time. - 
The intermittent operation of the pulse relay 

R930 in the primary register 50 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 
342 of the send switch U840 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 R930 is interrupted, there 
by to arrest further operation of the latter relay. 
The subscriber at the calling private stubscriber 

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. Each time the line relay 
R92) restores it completes, at the contacts 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 R860 and the contacts 555 to 
resistance battery. When thus energized the 
transfer relay R860 operates to complete, at the 
contacts 86, the previously traced circuit for en 
ergizing the magnet SM34 of the sequence 
switch S83), thereby to cause the latter magnet 
to operate and condition the wipers noted of the 
sequence switch S830 to be driven an additional 
step in the counterclockwise direction. Also, the 

5 transfer relay RS60 completes, at the contacts 
362, the previously traced circuit for energizing 
the winding of the transfer slave relay R70, 
thereby to cause the latter relay to operate. Upon 
operating, the transfer slave relay Rf)) com 
pletes, at the contacts Oil, the previously traced 
circuit for energizing the mark magnet MM 72 
in the mechanical impulse repeater 7 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 RM 7 in the mechanical impulse 
repeater 70; whereby the receive magnet 
RM fill operates and restores in Crder to register 
the second digit 2 in the mechanical impulse re 
p2ater T. When the first impulse of the second 
digit 2 is regist3 red in the mechanical impulse 
repeater ?o the set of Switch springs Sf 7T is 
actuated into engagement, thereby to prepare a 
circuit traced hereinafter for energizing the upper 
winding of the release hold relay R969. 
At the conclusion of the second digit 2, the 

line relay R920 reoperates, thereby to cause the 
restoration of the transfer relay R360 shortly. 
thereafter. Upon restoring, the transfer relay 
R869 interrupts, at the contacts 86, the previous 
ly 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 S830 an additional 

Spective ninth, tenth and eleventh contacts in the 75 Step in the counterclockwise direction. When the 
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wiper 833 of the sequence switchS83e disengages springs. SI IT 8: Möre particularly, the secóid: 
the first contaet in the associated contact bank digit 2 is transmitted by way of the set of..i 
the previously traced circuit for energizing the pulse springs S if 78 in the mechanical impuls 
winding of the delay send relay R30 is inter. repeater 70 to the magnet BM 723 of the sec 
rupted, thereby to cause the latter relay to re- ond code switch Bf 720; the circuit extending;. 
store. Also, the transfer relay R860 interrupts, when completed, from ground-by way of the set. 
at the contacts 862, the previously traced circuit of impulse springs Sf 78, the contacts 985; C986, 
for energizing the winding of the transfer slave the wiper 83 of the finder switch Fi 80, Ci 93. 
relay Rf79, thereby to cause the latter relay to the contacts. 363, the wiper 84 of the register 
restore. Upon restoring, the transfer slave relay li sequence switch S 840 and the engaged first con 
R 970 interrupts, at the contacts 0 , the pre- tact in the associated contact bank C28 and the: 
viously traced circuit for energizing the mark- winding of BMI 723 to battery. Each time the: 
magnet MM 72 in the mechanical impulse re- above-traced circuit is completed and then in 
peater 7); thereby to cause the latter magnet rupted the magnet BM 723 operates and restores, 
to restore and mark the digit 2 as registered in 15, thereby to drive the wipers noted of: the second: 
the mechanical impulse repeater 70. code Switch B20 one step in the counterclock." 
Upon restoring, the delay send relay R? 630 Wise direction; and to complete and then inter. 

completes, at the contacts 83-, an obvious cirl" rupt, at the contacts 725, an obvious circuit, in 
cuit, including the contacts O21, for energizing cluding the contacts f 252, for energizing the vi 
the send magnet SM1 (73 in the mechanical im- 20 tical magnet PM 650 of the composite code: 
pulse repeater 70; thereby to cause the latter T. Switch P 640. When the vertical magnet PM 650 
magnetto operate and interrupt, at the contacts is thus energized and Subsequently deemergized 
14, the previously traced circuit for energizing it operates and then restores, thereby to driv 
the winding of the send relay Rio 0, whereupon the wiper set of the composite code switch-P640. 
the latter relay restores. Upon restoring, the 25. One step in the vertical direction. 
send relay R? 0.3 interrupts, at the contacts 012, Fience, the mechanical impulse repeater to: 
the previously traced circuit for energizing the transmits the Second digit 2 by way of the set of 
magnet BM8-3 of the second code switch B8 10, inpuise springs Sf 78 to the magnet BMI 123 of 
thereby to cause the latter magnet to restore and the secoxid code switch Bi i20; and the latter. 
drive the wipers noted of the second code switch 30 magnet repeats to the vertical magnet Plvii SSG 
Be! ) one step in the clockwise direction. When of the composite code Switch Pis88. After the: 
the wiper 8; 2 of the second code switch B8 to second digit 2 has been transmitted from theme. 
is driven one step in the clockwise direction into chanical impulse repeater 76the wipers noted 
engagement with the first contact in the asso- of the Second-code switch Bf 120 engages the 'sees. 
ciated contact bank, the previously traced circuit 35 ond contacts in the associated contact banks and, 
for energizing the winding of the delay send relay the Wiper set of the composite code switch P1640. 
R1030 is again completed, this circuit including occupies its second vertical position. When the 
the grounded wiper 833 of the sequence switch Wipers noted of the Second code switch:Bi 20 eni 
S830' and the engaged second contact in the gage the Second contacts in the associated icon 
associated contact bank. When thus energized 40 tact banks the W and Y conductors in the asso. 
the delay send relay Rig30 reoperates to inter- ciated set of WXYZ marking conductors 953 are 
rupt, at the contacts (3t, the previously traced marked with grelind potential, the marking off 
circuit for energizing the send magnet SMIf 73 the set of marking conductors 953 mentioned 
in the mechanical impulse repeater 70, thereby corresponding to the digit 2. 
to cause the latter magnet to restore in order to 45 The Subscriber at the calling private subscriber 
recomplete, at the contacts 14, the previously substation TP then proceeds to dial the third digit. 
traced circuit for energizing the winding of the 4, thereby to cause the line relay R920 in the p 
send relay R? 10; whereupon the latter relay mary legister it to follow the impulses of t 
reoperates. Also, when the send relay Rio Ore- digit mentioned. The line relay R925 effects re 
stores, prior to the reoperation thereof described 50 operation of the transfer relay R866; and the lat 
above, it interrupts, at the contacts 03, the ter relay effects reoperation of the transfer slave: 
previously traced circuit for energizing the mag- relay Rifle; in the manner previously explained. 
net SM.843 of the register sequence switch S840; Also, the line relay R929 repeats the impulses of 
thereby to cause the latter magnet to restore and the third digit 4 to the receive magnet RMi Ti; 
drive the wipers noted of the register sequence 55 whereby the third digit 4 is registered in theme 
switch's 840 one step in the counterclockwise chanical impulse repeater 78, in the manner 
direction. - - - - previously explained. At the conclusion of the 
Upon reoperating, the send relay Rf OO re- third digit 4, the line relay R929 remains reopers 

completes, at the contacts of 2, the previously ated, thereby to effect restoration of the transfer 
traced circuit for energizing the magnet BM813. 60 relay R966 and the consequent restoration of the 
of the second code switch B83, thereby to cause transfer Slave relay Rio G. The transfer relay 
the latter magnet to operate in order to condition R86E causes the wipers mentioned of the sequences 
the wipers noted of the second code switch B8 to switch S330 to be driven an additional step in the? 
to be driven an additional step in the clockwise counterclockwise direction, in the manner previs 
direction. Also, upon reoperating, the send relay 65 ously explained; whereupon the delay send relay 
Role recompletes, at the contacts to 3, the pre- R. 53 restores in order to effect reoperation of 
viously traced circuit for energizing the magnet the send magnet SMI 73 in the mechanical in 
SM1843; thereby to cause the latter magnet to pulse repeater 6. The send magnet SM 73 
operate in order to condition the wipers noted effects restoration of the send relay R of 6, where 
of the register sequence switch Sf 849 to be driven 70 upon the wipers noted of the second code switch 
an additional step in the counterclockwise direc- B840 are driven an additional step in the clock 
tion. wise direction, thereby to effect reoperation of 
At this time, the mechanical impulse repeater the delay send relay R 039, in the manner pre 

it to proceeds to transmit the second digit 2 reg- viously explained. Also, the send relay Rf of 8. 
istered therein by way of the set of impulse 75 causes the wipers noted of the register settlefice 
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switch St 840 in the register translator 70 to be 
driven an additional step in the counterclockwise 
direction, in the manner previously explained. 
Upon reoperating, the delay send relay R. 33 ef 
fects the restoration of the send magnet SM 73 
in the mechanical impulse repeater i , where 
by the send relay R 0 1 0 is reoperated, in the man 
ner described above. 
At this time, the mechanical impulse repeater 

if Otransmits the third digit 4 registered therein 
by way of the set of impulse springs S. 78 to the 
magnet CM 734 of the third code switch CiTS0. 
The circuit for energizing the magnet CM 734 
extends, when completed, from ground by way of 
the set of impulse springs Sf 78 in the mechani 
cal impulse repeater 10, the contacts 685, C986, 
the wiper if 83 of the finder switch Fi 88, C 93, 
the contacts 363, the wiper i34 of the register 
sequence switch S849 and the engaged second 
contact in the asscoiated contact bank, Cf27, and 
the magnet CM 734 to battery. Hence, the mag 
net CM 134 is operated and restored four times, 
whereby the wipers noted of the third code switch 
C 730 are driven four steps in the counterclock 
wise direction. Also, the magnet CM 134 com 
pletes and interrupts four times, at the contacts 
735, an obvious circuit, including the contacts 
25, for energizing the rotary magnet PM 65 of 
the composite code switch PEG40. The conse 
quent operation and restoration of the rotary 
magnet PM (65?, four times, causes the wiper set 
of the composite code switch P 640 to be driven 
four steps in the rotary direction. At this time, 
the wipers noted of the third code switch C130 
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 conductOl'S 
| 954 with ground potential, the marking men 
tioned of the set of marking conductors f 954 cor 
responding to the third digit 4. 
The subscriber 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 70 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 70 and then to be transmitted there 
from to the register translator 70. The fourth, 
fifth, sixth and seventh digits are respectively 
registered in the first numerical switch D740, 
the second numerical switch E750, the third 
numerical switch Fi 8C and the fourth numeri- : 
cal switch G82 in the register translator 7, 
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 
wate subscriber substation TP, the wipers noted 
of the first numerical Switch D49 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 f 355, the marking 
mentioned corresponding to the digit 1; the Wip 
ers noted of the second numerical switch Ef 750 
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 F80 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 957, the marking mentioned corre 
sponding to the digit 3; and the wipers noted 
of the fourth numerical switch G 820 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 958, the marking 
mentioned corresponding to the digit 4. At this 
point, it is noted that, when the wipers noted 
of the Second code register B20 and the third 
code register C 730 are respectively moved away 
from their home positions, the sets of Switch 
springs BS E26 and CS 37 are respectively ac 
tuated; similarly, when the wipers noted of the 
first numerical Switch Dil 40, the second nu 
merical switch E750, the third numerical 
switch F80 and the fourth numerical Switch 
G820 are respectively moved away from their 
home positions, the sets of switch springs 
DS 747, ESf 756, FSt86 and GSf 825 are respec 
tively actuated. 

Considering now the operation of the register 
translator 70 in greater detail, it is pointed out 
that, after the third digit 4 has been transmit 
ted from the mechanical impulse repeater TO 
in the primary register 50 to the register trans 
lator 10, the first digit 6 is registered in the first 
code switch Aff, the second digit 2 is regis 
tered in the Second code Switch BT20 and the 
third digit 4 is registered in the third code switch 
C 730. The wiper 73 of the first code switch 
A? TiO engages the fourth contact in the asso 
ciated contact bank, thereby to select the fifth 
Wiper f645 of the wiper set of the composite 
code Switch P 640; and the wiper set of the com 
posite Code Switch Pi G40 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 Sf 840 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 R3 O, 
this circuit extending from ground by way of 
the Wiper 842 of the register sequence switch 
S840 and the engaged third contact in the as 
Sociated contact bank, C47?, the contacts 33 
and the Windings of R 310 to battery. It is not 
ed that the lower winding of the pulse relay 
R. 39 includes an adjustable condenser 35, 
Whereby the rate of operation of the pulse relay 
R3? may be adjusted. Accordingly, the pulse 
relay R? 3 to 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 73 of the first code switch 
Aff0 and the engaged fourth contact in the 
asSociated contact bank to the fifth wiper 645 
of the Wiper set in the composite code switch 
P640; while the fifth wiper P 645 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 f628 of the wiper set in 
the rate and route switch R? 620 by way of the 
jumper 672. More specifically, for purpose of 
illustration, the 2 up 4 in contact in the contact 
bank associated with the fifth wiper 645 of the 
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iwiper set in the composite code switch P1640 is 
Connected to the 9: up 4 in contact in the con 
tact bank, associated with the wiper 28, of the 
Wiper set in the rate 2 and route switch Rf62. 
The 9 up 4 in contact in the-contact bank asso 
ciated with the wiper S28 corresponds to a rout 
ing for the present call via exchange. Zone3, 
the exchange in Zone 46 and exchange Zone 
62 to exchange - 4 zone 62, which route com 
prises four routing digits. The particular four 
routing digits required do not bear any relation 
ship whatever with respect to the first digit 6, 
the second digit 2 and the third digit 4 dialed; 
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 
24.62. Hence, the first, second and third digits 
6, 2 and 4 dialed at the calling private subscriber . 
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 R620 
is operated to its -ninth" vertical position and its 
fourth rotary position in order to cause the 
wipers noted of the “wiper set therein to seize 
the respective 9 up 4 in contacts in the asso 
ciated contact banks. In order to accomplish 
this end, the contacts in each level of the con 
"tact bank associated with the wiper, 628 of the 
wiper set in the rate and route switch R62 
are connected by way of individual resistors, each 
having a high resistance, to the numerically 
corresponding control contact in the vertical con 
trol contact bank associated with the vertical 
control wiper 629. For example, each contact 
in the first level of the contact bank associated 
with the wiper 628 of the wiper set in the rate 
and route switch R? 620 is connected by wav of 
an individual resistor 679 to the first contact 
in the vertical control - contact bank associated 
with the vertical control wiper 629. 
As previously explained, when the wipers noted 

of the register sequence switch S840 engage 
the third contacts in the associated contact 
banks, the pulse relay R3) is set into opera 
tion. Each time the pulse relay R. 39 operates 
at this time a circuit is completed for energiz 
ing the vertical magnet RM63) of the rate and 
route switch R? 620, this circuit extending from 
ground by way of the contacts 3, 222 and 

' 232 and the vertical magnet RM 1630 to bat 
tery; and each time the pulse relay R319 re 
stores it interrupts, at the contacts 3, the 
previously traced circuit for energizing the ver 
tical magnet RMI630. Accordingly, the ver 
tical magnet RM 63 operates intermittently, 
thereby to drive the wiper. Set in the rate and 
route switch R, 52 step by step in the vertical 
direction. When the vertical control wiper 629 
of tie Wiper Set in the rate and route Switch 
R. 62 engages the ninth contact in the asso 
ciated vertical: control contact bank, resistance 
ground potential is applied thereto by sway of 
the previously traced path, including the jumper 
672, from the grounded wiper E3 of the first, 

code Switch. A 9. This application of ground 
potential to the vertical control wiper 629 of 
the Wiper set in the rate and route SWitch.R. 620 
completes a circuit for energizing the upper 
Winding of the transfer relay R230 in Series 
With the vertical magnet RM63, this circuit 
iextending from the grounded Vertical control, 
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wiper 1629 of the wiper set mentioned by way 
of the upper winding of R230 and the vertical 

i magnet RMI630 to battery. At this point, it 
is noted that the above-traced circuit for ener 
gizing the upper winding of the transfer relay 
R 239 is completed when the pulse relay R 310 
restores following the ninth impulse, as ground 
potential is applied by way of the contacts 3, 
f222 and 232 to the terminal of the upper wind 
ing of the transfer relay.R. 23) prior to the res 
toration of the pulse relay R30. . 
'When thus energized the transfer relay R230 

-operates to complete, at the contacts 234, an 
obvious holding circuit, including the grounded 
hold conductor C1353, for energizing the lower 
winding thereof. Further, the transfer relay 
R235 interrupts, at the contacts 232, the pre 
viously traced original circuit for energizing the 
Vertical magnet RM3 of the rate and route 
Switch . R. 62; and prepares, at the contacts 
233, a circuit for energizing the rotary magnet 

..ir.M. 3 of the rate and route Switch.R. 620. The 
circuit for energizing the rotary magnet RM 63 
extends, when completed, from ground by way 
of the contacts 3, 222 and 233 and the rotary 
magnet RMI63 to battery. Accordingly, the in 
3-termittent operation of the pulse relay R3 
causes the rotary magnet RIM-63 to operate 
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-R, 3S. 
R22 is of the marginal type, and will operate 
..only when direct ground potential is encountered 
i by the wiper 623 of the wiper set in the rate and 
route switch R62). 
stop relay R22 operates to complete. at the con 

intermittently, thereby to drive the Wiper set in 
the rate and route switch Rf620 step by step in 
the rotary direction. 
When the wiper, 623 of the wiper set in the 

trate and route switch.R. 62 engages the 9 up 4 in 
contact in the associated contact bank, direct 
ground potential is applied thereto by way of the 
jumper 672 from the grounded wiper f73 of 
the first code, Switch. A 9, thereby to complete 
a circuit for energizing the lower winding of the 
"Stop relay R22 in Series with the rotary mag 
net RM63, this circuit extending from the 
grounded wiper 628 of the Wiper Set in the rate 
and route switch R? 629 by way of the lower wind 
ing of R. 228 and the rotary magnet RM 63 to 
battery. It is noted that the above-traced cir 
cuit for energizing the lower winding of the stop 
relay R 822 is completed upon the restoration of 
the pulse relay R3f following the fourth in 
pulse as direct ground potential is applied by 
way of the contacts 3i, 222 and 233 to one 
terminal of the lower Winding of the stop relay 
R 225 prior to the restoration of the pulse relay 

Further, it is noted that the stop relay 

When thus energized the 

tacts 224, an obvious holding circuit, including 

6 

.65 

i. 

the grounded hold conductor C 353, for energiz 
ing the upper winding thereof; and to interrupt, 
at the contacts 22, the previously traced orig 
inal circuit for energizing the rotary magnet 

: RM 63 of the rate and route Switch R52. AC 
cordingly, at this time, the wiperset in the rate 
and route switch.R. 52 occupies its ninth vertical 

- and its fourth.rotary positions. 
It is noted that, when the wiper'set in the Com 

posite code switch P 64) is moved away from its 
normal vertical position, the set of Switch Springs 
PSS53 is actuated; similarly, when the wiper 
set in the rate and route switch.R. 62 is moved 
away from its normal vertical position the Set of 
-switch springs RS 632 is actuated. When the 
set of Switch. Springs...R.S. 532 is thus actuated : 3, 
"holding circuit for energizing the windings of 
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the pulse relay R3 0 is completed, this circuit 
extending from ground by Way of the contacts 
225, the contacts 635 of the set of switch 

Springs RS 632, C47, the contacts 33 and 
the windings of R30 to battery. Accordingly, 
When the stop relay R22 operates it also inter 
rupts, at the contacts 225, the above-traced 
holding circuit for energizing the windings of the 
pulse relay R. 30, 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 switch R62), it is noted that the 
respective 9 up 4 in contacts in the contact banks 
respectively associated with the wipers 625, 
624, 623 and 622 of the wiper set in the rate 
and route Switch R62) are respectively con 
nected by way of the jumper 85 to the second, 
fourth, Sixth and Second marking conductors in 
the marking cable 88 f; while the 9 up 4 in con 
tact in the contact bank associated with the 
Wiper f62 of the wiper set in the rate and route 
Switch R 620 is connected by way of the jumper 
f674 to the control conductor C3. 
The operations of the rate and route SWitch 

R 629 described above, in response to the opera 
tion of the composite code switch Pf 640, 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 Df 749, the second 
numerical Switch E759, the third numerical 
Switch Ff 83 and the fourth numerical switch 
G820, in the manner previously explained. 
Continuing now with the operation of the reg 

ister translator 10, upon operating, the stop re 
lay R? 220 completes, at the contacts 22, an 
(bvious circuit, including the contacts 42, for 
fnergizing in multiple the upper and lower wind 
ings of the pulse relay R429. It is noted that 
the upper winding of the pulse relay R420 in 
cludes an adjustable condenser 324, whereby 
the rate of operation thereof may be adjusted. 
In the present instance, the pulse relay R420 
is adjusted to approximately ten impulses per 
S?econd. Also, the stop relay R220 completes, at 
the contacts 226, a circuit for energizing the 
Winding of the digit spacer relay Ri 440, this cir 
(uit extending from ground by way of the con 
facts 226, the wiper 6 of the digit sequence 
SWitch Nf6 0 and the engaged home contact in 
the aSSociated contact bank, Cf2, the contacts 
f 82 and 453 and the winding of R? 449 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 Rf440 must be in 
itially completed when the pulse relay R. 429 
occupies its restored position in view of the fact 
that a path is completed for short-circuiting the 
Winding of the digit spacer relay Rt 440 prior to 
the Operation thereof and while the pulse relay 
Rf420 occupies its operated position. The path 
mentioned extends from one terminal of the 
Winding of R? 440 by way of the contacts 422 
and 444 to the other terminal of the winding of 
R. 44. 
When thus energized the digit spacer relay 

Rf440 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 443, a circuit traced hereinafter 
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for energizing the magnet KM 924 of the sender 
SWitch K920. The above-mentioned circuit for 
energizing the magnet KM 924 is completed upon 
the next operation of the pulse relay R420 and 
extends from ground by way of the contacts 226, 
the wiper 6 of the digit sequence switch N60 
and the engaged home contact in the associated 
contact bank, C20, the contacts 462, 453, 422 
and 443 and the magnet KM 924 to battery. 
When thus energized the magnet KM 924 oper 
ates, thereby to condition the wipers noted of the 
sender switch K920 to be driven one step in the 
counterclockwise direction. When the pulse re 
lay R. 420 next restores it interrupts, at the con 
tacts 422, the previously traced circuit for ener 
gizing the magnet KM1924, thereby to cause the 
latter magnet to restore and drive the Wipers 
noted of the sender switch K920 one step in the 
counterclockwise direction. Thus, the pulse relay 
R 420 causes the wipers noted of the sender 
switch K92 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 Ct 95 comprises two branches; the 
first branch including the grounded contact 423 
of the pulse relay R420 and the second branch 
including the wiper 1922 of the Sender switch 
K920 and the engaged grounded home and first 
contacts in the associated contact bank. Accord 
ingly, upon operating, the pulse relay Rt 420 in 
terrupts, at the contacts 423, 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 922 of the sender 
Switch K920 and the engaged home contact in 
the associated contact bank. Hence, when the 
Wiper 922 of the sender switch Kf 920 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 K920 engage the sec 
Ond contacts in the associated contact banks, fur 
ther operation of the pulse relay R? 420 is effective 
intermittently to interrupt, at the contacts 423, 
the first branch in the previously traced circuit 
for energizing the upper winding of the line relay 
R650 in the primary selector 40, whereby the line 
relay R650 follows subsequent impulsing of the 
pulse relay R420. 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 R? 420, de 

scribed above, continues until the wiper f$23 of 
the Sender Switch K920 engages a mark contact 
in the associated contact bank; the fourth con 

5 tact in the contact bank associated with the wiper 
923 being marked in the present instance as this 

contact terminates the second marking conductor 
in the marking cable f88?, whereby a circuit is 
completed for energizing the winding of the digit 
stop relay Rf469. This circuit extends from 
ground by way of the contacts f 262, the wiper 
f63 of the digit sequence switch Ni 610 and the 
engaged home contact in the associated contact 
bank. the wiper 625 of the wiper set in the rate 
and route Switch Rf620 and the engaged 9 up 4 
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in contact in the Cassociated, contact bank, the 
jumper 65, the second marking conductor in the 
marking.cable: 88, the wiper 923 of the:Sender 
Switch K920 and the engaged fourth coin 
Stact in the associated contact bank, and the wind- . 
'ing of Riis&S to battery. When thus energized 
"the digit stop relay Ri480 operates, for a pur 
ipOSe: in Gre fully...explained hereii after. At this 
point, it is noted that, upon operating, the digit 

;:Spacer relay Riia completes, at the contacts 
(, f4 a circuit for energizing the magnet NMiGil 
of the digit sequence switch Ni386, this circuit 
"extending from ground by Way of the contacts 
46 and 4 aid the magnet, NRISA to battery. 

"When thus energized the magnet NMA64 oper 
ates, thereby to condition the wipers noted of the 
digit Sequence SWitch N5 to be driven one step 
in the counterclock Wise direction. 
Upon operating, the digit stop relay R 460 com 

pletes, at the contacts 436, a holding circuit for 
*energizing the winding thereof, this circuit ex 
tending from ground by way of the Set of Switch 
irsprings KS 926, the contacts: A66 and the wind 
'ing of R46 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 K929; are driven one step in the 
counterclockwise direction. Also, the digit stop 
relay R460 interrupts, at the contacts 46, the 

- previously traced circuit for energizing the mag 
*net.NM 64, thereby to cause the latter magnet 
to restore and drive the wipers noted of the digit 
- sequence switch NSA one step in the counter 
clockwise direction. Further, the digit stop re 
lay R460 completes, at the contacts 435, an 
obvious path in multiple to the contacts 423 
controlled by the pulse relay R42), and conse 
quently a holding circuit substantially identical 
to that previously traced for energizing the upper 
winding of the line relay R5 in the primary 
'selector 40. Hence, further operation of the line 
relay R659 in the primary selector A is arrested 
sat this time, thereby positively to arrest further 
movement of the wiper set in the switch mecha 
inism. 600; whereby the wiper set in the Switch 
mechanism -6 is arrested in the Second vertical 
position corresponding to the first routing digit 2. 
*Also, the digit stop relay R46 interrupts, at the 

is contacts 462, the previously traeed circuit for 
energizing the winding of the digit spacer relay 
R. 44, thereby to cause the latter relay to restore. 
Upon restoring, the digit spacer relay R44) 
completes, at the contacts 442, an alternative 
circuit for energizing the magnet KM 924 of the 
Sender Switch K92, this circuit extending from 
ground by way of the wiper 92 of the sender 
SWitch K920 and the engaged contact in the 
'associated contact bank, , the contacts 442 and 
925 and the magnet KM 924 to battery. Ac 

cordingly, the magnet KM1924 operates inter 
mittently at this time in order to drive the wipei's 
noted of the sender switch.Kf 929.step by step in 
...the counterclockwise direction until the wiper 
92 thereof disengages the twelfth contact and 
engages the thirteenth...contact.in the associated 
contact bank, thereby to interrupt, at the twelfth 
contactinentioned, the previously traced circuit 
for energizing the magnet KN St. and to coin 
plete, at the thirteenth contact mentioned, an 
:alternative circuit for energizing the Winding of 
the digit spacer relay Rf4 is. The last-men 
tioned circuit extends from ground by Way of the 
wiper 92 of the Sender: SWitch KFS2) and the 
engaged thirteenth contact in the associated 
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&contact bank, the contacts 463 and the wiriding 
of Rf440 to resistance battery. - 
'When thus energized the digit spacer rela, 

R.A. reoperates, thereby to recomplete, tattie 
...contactS. 443, an alternative circuit for:energiz 
ing the magnet KM 924 of the seridergswitch 

...Kl920. The last-mentioned circuitiextends from 
'ground by Way of the Wiper. 92 of the: Seider 
:SWitch. K920 and the engaged thirteenth Econ 
tact in the associated contact bank, the contacts 
463, the contacts f422, assuming that the pulse 
relay R. 420 is operated at this time, the icon 
tacts f443 and the magnet KM 924 to battery. 
When the magnet. KM 924 is ienergized it oper 
ates, thereby to condition the wipers noted of 
the Sender Switch K920 to be driven:an; addi 
tional step in the counterclockwise direction. Ac 
Icordingly, at this time, the pulse relay R420 
Completes intermittently, at the contacts 422, 
the above-traced circuit for energizing the mag 
net KM1924, thereby to cause the magnetimien 
itioned to operate intermittently; whereupon thie 
WiperS noted of the sender switch K920 gate 
driven additional steps in the counterclockwise 
direction, until the wiper f 92 thereof disengages 
$the Seventeenth contact in the associated icon 
tact bank and engages the eighteenth contact 
...therein, thereby to interrupt the previously 
traced alternative circuit for energizing the 
Winding of the digit spacer relay.R. 440; and :the 
previously traced alternative circuit for inter 
mittently, energizing the magnet KM 924. When 
the previously traced alternative circuit for ener 
gizing the winding of the digit spacer relay.R. 440 
is interrupted, the latter relay restores, thereby 
to complete, at the contacts 442, thespreviously 
traced circuit including the contacts 925 for 
i.energizing the magnet KM1924, thereby to cause 
'the latter magnet, again to be energized inter 
nittently; whereupon the wipers noted of the 
Sender Switch KS2) are "driven step: by step in 
the Counterclockwise direction until the wiper 
92 thereof, disengages the twenty-fourth...con 

tact in the associated contact bank and reen 
...gages the home contact therein, thereby storinter 
rupt the: above-traced circuit for energizing the 
smagnet. KM 924. When the wipers, noted of thie 
Sender SWitch K920 are thus returned to their 
home positions the set of switch springsikS926 
is actuated, thereby to interrupt; the previously 
traced holding circuit for energizing the Winding 
of the digit "Stop relay R. 450, whereupon the 
flatter relayi restores. When the digit stop relay 
: R460 restores the cycle of operation of the 
senders switch:KA92 is completed. 
;It is pointed out that the wipers noted in the 

:Sender switch.Kf 920 are first driven step by step 
in the counterclockwise directionaway from their 
home; positions at a relatively low-speed, thereby 

- to insure that the impulses transmitted to the 
upper windings of the line-relay R.650 in the pri 
Inary Selector 49 are at a proper impulsing grate. 
Upon operation of the digit stop relay: R?.460 the 

- Wigers Kloted of the sender switch KF920 are 
driven at a relatively high speed into engage 
ment with the thirteenth-contacts in the -asso 

'ciated contact banks; and thereafter the wipers 
noted of the sender switch Kf 920 are driven attia 
'relatively low speed until they 'engage the eigh 
"teenth contacts in the associated contact banks, 
thereby to insure a propertime intervatorspace 
between successive digits:transmitted to the pri 
Iriary selector AG. Finally, the “wipers "noted of 
"the sender-switch KF929 are driven at arrelatively 
high-Speed after they engage the eighteerith.co. 
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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 R, 82G 
has been transmitted by the sender switch K920 
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 N60 engage the first 
contacts in the associated contact banks, thereby 

...to render the control of the Sender Switch K92 
... in accordance with the Second routing digit 4 
- registered in the rate and route switch R 620. 
Also, at this time, an alternative circuit for ener 

- gizing the winding of the digit spacer relay R44) 
is completed, this circuit extending from ground 
by Way of the contacts 266, the wiper 6 of the 
digit sequence switch Ni Gio and the engaged first 
contact in the associated contact bank, C20, the 
contacts fié2 and 453 and the winding of R. 450 
to resistance battery. Accordingly, the digit 
spacer relay R 480 reoperates, thereby to cause 
the Second routing digit, 4 registered in the rate 

... and route switch Rf620 to be transmitted by the 
- Sender Switch K920, in the manner explained 
above. 

In view of the foregoing explanation of the 
cycle of operation of the sender switch K920 to 
transmit the first routing digit 2 to the primary 

... selector 56, 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 40, 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 625, 1624, 1623 and 622 of the wiper 
Set in the rate and route switch R 620, in the 

... manner previously explained. 
." At this point, it is noted that the rate and route 
switch Rf620 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 utilized 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 f$25 to 62, inclusive, are connected 
by the jumper 674 to the control conductor C3. 
Accordingly, in the present case, the 9 up 4 in 
contact in the contact bank aSSociated with the 
wiper 62 of the wiper set in the rate and route 
switch RG20 is connected by Way of the jumper 
f 674 to the control conductoir C. 3. Hence, at the 
conclusion of the fourth routing digit 2, When 
the wiper 63 of the digit sequence switch N60 
engages the fourth contact in the associated con 
tact bank an alternative circuit is completed for 
energizing the magnet NM 64, this circuit ex 
tending from ground by way of the contacts 262, 

... the wiper 63 of the digit sequence switch N60 
and the engaged fourth contact in the associated 
contact bank, the wiper 62 of the wiper set 
mentioned and the engaged 9 up 4 in contact in 

...the associated contact bank, the jumper 1674, the 
control conductor Cl3, the contacts 65 and 
the magnet NM64 to battery. When thus ener 
gized the magnet NM 64 operates, thereby to in 
terrupt, at the contacts 645, the previously 
traced alternative circuit for energizing the mag 
.net mentioned. Hence, the magnet NMi 614 op 
erates and restores immediately, thereby to drive 
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the wipers noted of the sequence switch N60 an 
additional step in the counterclockwise direction 
and into engagement with the fifth contacts in 
the aSSociated contact balkS. 

In the event the Subscriber at the calling pri 
vate subscriber Substation TEP 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 
nunnerical Switch. D T4 has registered therein 
the fourth digit 1 and the wipers noted of the 
second numerical Switch Ef 50 have been moved 
away from their home positions. Accordingly, at 
this time, both of the Sets of Switch Springs 
DS14 and ES 56 have been actuated. When 
the set of Switch Springs ES 56 is actuated there 
is completed, at the contacts is 9 thereof, an 
alternative circuit for energizing the Winding of 
the digit spacer relay R. 449, this circuit extend 
ing from the contacts 759 of the set of switch 
springs ESf 56, by way of C. f6, the wiper 6 
of the digit sequence switch N68 and the en 
gaged fifth contact in the associated contact bank, 
C2, the contacts 462 and 453, and the wind 
ing of R. 440 to resistance battery. Upon oper 
ating, the digit spacer relay R440 recycles the 
Sender Switch Kf 920, thereby to cause the latter 
Switch to transmit directly the fourth digit 
stored in the first numerical switch D74). At 
this point, it is noted that the circuit for ener 
gizing the winding of the digit stop relay R460, 
after the fourth digit Stored in the first nunneli 
cal switch DA4) has been transmitted by the 
seinder switch K920 to the primary selector 40, 
extends from ground by way of the contacts 262, 
the wiper 63 of the digit sequence switch N60 
and the engaged fifth contact in the associated 
contact bank, C85, the contacts 243, Ci : ), the 
wiper i if of the first numerical switch Df 40 
and the engaged first contact in the aSSociated 

40 contact bank, the first marking conductor in the 
marking cable 88, the wiper 923 of the sender 
Switch K920 and the engaged third contact in 

- the associated contact bank, and the winding of 
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R. 459 to battery. Accordingly, the sender Switch 
K!923 is operative at this time to transmit to the 
primary selector 45 the fourth digit 1 stored in 
he filst numerical SWitch D4). 
In view of the above description of the opera 

tion of the second numerical Switch E750 to 
cause the Sender Switch K929 to transmit the 
fourth digit Stored in the first numerical Switch 
D44 to the primary selector 4, it will be under 
stood that the operation of the third numerical 
SWitch F8 is effective to cause the Sender 
switch Kf 920 to transmit the fifth digit 2 stored 
in the Second numerical Switch Ef 5) to the 
primary Selector 43. In this case, the altnina 
tive circuit for energizing the winding of the 
digit spacer relay R. 449 is substantially identi 
cal to that previously traced and includes the 
contacts 87 of the set of switch Springs FS 86 
and the wiper 6f of the digit sequence switch 
Nf6 G 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 R460 is substantially identical to that pre 
viously traced and includes the wiper 6 3 of the 
digit sequence switch NSf9 and the engaged 
Sixth contact in the associated contact bank, the 
wiper 75 of the Second numerical switch E750 
and the engaged Second contact in the associated 
contact bank and the wiper 923 of the sender 
SWitch K928 and the engaged fourth contact in 
the associated contact bank. 

Similarly, the Operation of the fourth numeri 
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cal SWitch G82 is effective to cause the Sender 
Switch E93 to transmit the sixth digit 3 Stored 
in the third numerical switch F3 0 to the pri 
mary selector 49. In this case, the alternative cir 
cuit for energizing the winding of the digit spacer 
relay Ri89 is substantially identical to that pre 
viously traced and includes the contacts 829 of 
the set of Switch springs GS 825, the wiper 6 
of the digit sequence SWitch NASA and the en 
gaged Seventh contact in the aSSociated contact 
bank; while the alternative circuit for enfergiz 
ing the winding of the digit stop relay R 46 is 
substantially identical to that previously traced 
and includes the wiper 6 3 of the digit sequence 
Switch NAS and the engaged seventh contact 
in the associated contact bank, the wiper 8 
of the third numerical switch F3 and the en 
gaged third contact in the associated contact 
bank, and the Wiper 923 of the sender Switch 
K92 and the engaged fifth contact in the aSSo 
ciated contact bank. 

Finally, the operation of the fourth numerical 
Siyitch G 22 is effective to cause the Sender 
Switch K929 to transmit the Seventh digit 4. 
Stored in the fourth numerical switch G32 to 
the primary selector 49. In this case, the alter 
native circuit for energizing the winding of the 
digit, spacer relay R. 44) is substantially identical 
to that previously traced and includes the con 
tacts 329 of the set of switch springs GS 825 and 
the wiper 6 of the digit sequence switch N 6 
and the engaged eighth contact in the associated 
contact bank; while the alternative circuit for en 
ergizing the winding of the digit stop relay R46) 
is substantially identical to that previot sly traced 
and includes the Wiper 63 of the digit sequence 
Switch N and the engaged eighth contact in 
the associated contact bank, the wiper 82 of 
the fourth numerical switch G 929 and the en 
gaged fourth contact in the aSSociated contact 
bank, and the Wiper 923 of the sender switch 
K923 and the engaged sixth contact in the as 
Sociated contact bank. 

Prior to considering further operation of the 
register translator and the operation of the 
primary selector 4 in response to the various 
digits transmitted thereto, the operation of the 
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detector as to detect the line terminal of the pri 
vate Stahscriber line is and, consequently, the 
numerical portion of the directory number of the 
calling private Subscribe substation TP is de 
Scribed below, 

Operation of the detector 
In the register translator (, after the third 

digit 4 is registered in the third code switch 
C32, operation of the rate and route switch 
iR 62 is initiated in the manner previously ex 
plained. More particularly, when the wiper set 
in the rate and route switch RS25 is driven nine 
sizens in the vertical direction, the transfer relay 
R. 238 operates in order to cause the wiper set 
in the last-in entioned switch to be driven step 
33 step in the rotary direction, in the manner 
n:reviously explained. Also. upon operating, the 
i:'ansfer relay R-23 completes, at the contacts 
233, an obvious path, including the contacts 
323, for arriving ground potential to the start, 
conductor CS3 extending to the detector 8). 
i3S2, for airving grgin a potentia, to the start 
conductor C3 cornpletes an obvious circuit, 
for energizing the winding of the start relay 
R2223 in the detector 30, thereby to cause the 
lattei' ralay to operate. Upon operating, the 
start relay R2228 completes, at the contacts 
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222, a circuit for energizing the magnet FM222 
of the finder switch F22 (), assuming that the 
detector 8 is idle at this time. The circuit for 
energizing the magnet FM.222 extends from 
ground by Way of the contacts 2293, 222 and 
223 and the magnet FM222 to battery. When 
thus energized the magnet FM22 2 operates to 
condition the single Wiper 22 of the finder 
switch F220 to be driven one step in the coun 
terclockwise direction, and to interrupt, at the 
contacts 2243, the previously traced circuit for 
energizing the magnet FM222. Accordingly, 
the magnet, FM222 operates intermittently, 
thereby to drive the wiper 22 of the finder 
switch F22 () 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 potential is applied by way of 
the storage relay R. 33 in the register translator 
is and the contacts 32 and 23 to the test 
conductor C2, thereby identifying the last 
mentioned register translator as a calling register 
translator. Hence, when the Wiper 22 of the 
finder switch F22 engages the contact in the 
associated contact bank terminating the test 
conductor C 27, a circuit is completed for 
energizing in series the winding of the hold 
relay R229 in the detector 8 and the winding 
of the storage relay R. 330 in the register trans 
lator 5; this circuit extending from ground by 
way of the Winding of R229, the wiper 22 of 
the finder switch F22 () and the engaged contact 
in the associated contact bank, Cf27, the con 
tacts 23 and 32 and the winding of R. 339 
to battery. When this series circuit is com 
pleted the hold relay R2298 and the storage relay 
R. 335 operated. Upon operating, the hold relay 
R2299 interrupts, at the contacts 2293, the pre 
viously traced circuit for energizing the magnet 
EM22 2 of the finder Switch F220, thereby 
positively to prevent further operation of the 
finder stritch F22 at this time. Also, the hold 
relay R2290 completes, at the contacts 2292, an 
obvious circuit, including the contacts 228, for 
enargizing the winding of the test hold relay 
R227, thereby to cause the latter relay to op 
erate; and completes, at the contacts 2292, an 
obvious circuit, including the contacts 2253, for 
energizing the winding of the release relay 
R22 is , thereby to cause the latter relay to op 
erate. Upon operating, the test hold relay R220 
completes, at the contacts 225, an obvious cir 
cuit for energizing the winding of the test hold 
relay R2268, thereby to cause the latter relay 
to operate. 

In the register translator 70, upon operating, 
the storage relay R 33A completes. at the Con 
tacts 33 g an obvious circuit for eneroizing the 
winding of the storage slave relay R949, there 
by to cause the latter relay to operate. Also, 
prior to this time, ground potential was applied 
to the hold conductor C 353, thereby to complete 
an obvious circuit, including the contacts 937, 
for energizing the master marnet, SUM935 of the 
mechanical storage unit SU 93. When thus 
energized, the master magnet SUM 935 operat 
ed to complete, at the contacts 936, an obviols 
holding circuit including the resistor 938 and 
the grounded hold conductor C 353 for energiz 
ing the last-mentioned magnet. Also, upon Op 
erating, the master magnet SUM 935 released 
the mechanical interlock restraining the indi 
vidual unit or WXYZ, magnets in the various 
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code storage devices S 93, Sf932, Sf933 and 
S934 against operation. Upon operating, the 
storage slave relay R 940 prepares, at the con 
tacts 947, 1943, 949 and 940, etc., circuits for 
energizing the various WXYZ magnets in the 
code storage devices S. 93, etc. More partic 
ularly, the storage slave relay R940 prepares 
circuits for energizing the WXYZ magnets in the 
respective code storage devices S. 93, Sf932, 
Sf933 and S934 by way of the respective groups 
of WXYZ marking conductors 970, 979, 1978 
and 977. Further, the storage slave relay R, 1949 
prepares, at the contacts 942, a circuit traced 
hereinafter for energizing the winding of the 
cutoff relay R 329; and completes, at the con 
tacts 94, a connection between the S lead 
S43 extending to the line switch 30 individually 
associated with the private subscriber line 4 
and the detector 80. This connection extends 
from the S lead S43 by way of the line switch 
30, the control conductor C423 of the trunk 429, 
the contacts 647, the wiper 593 of the finder 
switch F58), C5, 5, the contacts 95, C982, 
the wiper 82 of the finder switch Fi 85, 
C 92, the contacts 3Si and 941, and Cl97, 
to one terminal of the winding 224 of the trans 
former 222 in the detector 89. Finally, the stor 
age slave relay R949 prepares, at the contacts 
1943, 944, 1945 and 946, paths for applying 
ground notential to the respective hold conduc 
tors C973, Cl974, Cf 975 and C976 extending 
to the detector 8). In the present example, no 
ground potential is applied to the second, third 
and fourth hold conductors C974, Cl975, and 
C96, respectively, due to the fact that each 
of the narty relavs R. 53), R. 54) and R 55 in 
the register translator Ta occurries its restored 
position: however, ground potential is applied 
to the first hold conductor C93 due to the 
fact that each of the party relavs R. 530, R 540 
and Rf 559 occupies its restored position. The 
path for applying ground potential to the first 
hold conductor C93 extending to the detector 
86 includes the contacts f 532, 542 and 552 and 
the conductor Cf. 

Returning now to the operation of the detector 
80, it is pointed out that the S lead S43 also 
extends directly to the detector 89, the S lead 
S43 appearing before the tenth. A relaw in the 
tenth group, the A relay mentioned being 00A, 
as previously noted. 

Also, upon operating, the hold relay R229 
completes, at the contacts 229, an obvious mul 
tiple circuit, including the contacts 2282 and 
C226, for energizing the windings of the ten C 
relays C to 9C, inclusive, thereby to cause the 
latter relays to operate. Upon operating, the 
respective C relays OC to 9C, inclusive, connect 
the corresponding 100 test, Jeads in the associated 
ten groups to corresponding ones of the test con 
ductors C25 to C2509, inclusive, in the group 
of ten, the ten test conductors mentioned evtend 
ing to the respective ten amplifiers)AMP to 9AMP, 
inclusive, as previously noted. Upon operating, the 
test hold relay R226) completes, at the contacts 
2262, an obvious path, including the contacts 
2273, for applving 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 R223). When thus 
energized the pulse relay R223) operates to in 
terrupt. at the contacts 3232. the previously 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 R223) may be ad 
justed by means of the adjustable condenser 2233 
included 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 223, an obvious 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 relay K. When thus energized the 
first step relay K operates to complete, at the 
contacts K3, an obvious path, including the Con 
tacts KB and the grounded hold conductor 
C2297, for short-circuiting the winding of the 
cycle relay K.A. Subsequently, when ground is 
removed from the pulse conductor C2238, a hold 
ing circuit is completed for energizing in Series 
the winding of the first step relay K and the 
winding of the cycle relay KA, this circuit extend 
ing from the grounded hold conductor C2297 by 
way of the contacts KB, the winding of KA, the 
contacts K3, and the winding of K 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 KAf, a point in a 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 K; 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 pulse 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 C2293 by way of the 
contacts KC3, KB3, KA2 and K4, and the wind 
ing of 2K to battery. When thus energized the 
second step relay 2K operates to complete, at 
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 C2298 a holding circuit is completed 
for energizing in series the winding of the second 
step relay 2K and the winding of the cycle relay 
KB, this circuit extending from the grounded 
hold conductor C2297 by way of the contacts 
KC, 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. Upon operating, the cycle 
relay KB interrupts, at the contacts KB, the 
previously traced holding circuit for energizing 
in Series the winding of the cycle relay KA and 
the winding of the first step relay K, 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 substantially identical to that 
previously traced for energizing the winding of 
the third step relay 3K. Upon restoring, the 
cycle relay KA prepares, at the contacts KAf, a 
point in the previously mentioned holding circuit 
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for energizing the winding of the cycle relay KC. 
In view of the above description of the cycle of 

operation of the step relays K, 2K, etc., it will 
be understood that the step relays K. to 9K, 
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 

1K and KA 
2K and KB 
3K and KC 
4K and KA 
5K and KB 
6K and KC 
7K and KA 
8K and KIB 
9K and KC 
0K and KA 

-- 

Also, upon operating, the first step relay IK 
completes, at the contacts K2, an obvious path, 
including the contacts 22:4 and C22f ), for apply 
ing ground potential to the first marking con 
ductor in the cable 259, thereby to complete a 
circuit for energizing the winding of the first 3 
relay B, 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 228 and C22 A9, for applying ground 
potential to the second marking conductor in 
the cable 260 , 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 
second group of 1000 S leads is tested; etc. Fi 
naily, the tenth step relay 8K completes, at the 
contacts K2, ain obvious path, including the 
contacts 224 and C229, for applying ground po 
tential to the tenth marking conductor C2300 in 
the cable 26 , thereby to complete an obvious 
circuit for energizing the winding of the tenth 
B relay 3B in the associated group of ten in order 
to cause the latter relay to operate; whereby the 
tenth group of 1000 S leads is tested. 
More particularly, upon operating, the tenth B 

relay E prepares, at the contacts B to 89, 
inclusive, circuits for energizing the windings of 
the ten. A relays in the associated group, the A 
relays (ÖA to 03A, inclusive. At this point, it is 
again noted that only the ones of the A relays 
(3A to 89A, inclusive, which are connected to the 
first hold conductor CS3 are operated at this 
tine in view of the fact that only the first hold 
conductor C93 has ground potential thereon, in 
the present example. Accordingly, at this time, 
the A relays 8A, A, 5A, etc., and 9A are 
operated while the A relays e2A, 3A and AA are 
not operated, the A relays 2A, 3A and GA 
being rescectively connected to the second, third 
and fourth conductors C 94, C975 and CESS, 
respectively. Accordingly, the tenth B relay 2B 
is operative to effect the testing of the i000 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 imnedi 
ately due to the failure of the A relays a 2A, 33A 
and 4A to operate. The circuits for energizing 
the windings of the various A relays EA, A, 

... etc., associated with the tenth.B. relay OB respec- 75 
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tively include the contacts CBG, OB I, etc., and the 
grounded first hold conductor C973. 
When thus energized the tenth. A relay otA 

operates to connect the tenth group of 100 Sleads 
in the 0 thousand group of S leads to the corre 
sponding tenth group of 100 test leads; the first 
A relay EA operates 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; 
etc. 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 A to the 
tenth group of 100 test leads, and therefrom by 
the tenth C relay 0C to the tenth test conductor 
C2500; the first group of 100 S leads in the 0 
thousand group of S leads is connected by the 
first A relay e A to the first group of 100 test 
leads, and therefrom by the first C relay C to 
the first test conductor C250; etc. The tenth 
test conductor C2500 is connected by way of the 
tenth amplifier OAMP to the common conductor 
C2295; the first test conductor C250 f is con 
nected by way of the first amplifier AMP to the 
common conductor C2205; etc. Finally, the 
common conductor C2205 is connected to the 
other terminal of the winding 2204 of the trans 
former 2292. 
At this time, the tone generator 220 is oper 

ating, the circuit for operating the tone gener 
ator 229 being completed at the contacts 2296 
due to the operated position of the hold relay 
R2299. The tone generator 220 produces a 
2000 cycle current which traverses the winding 
2233 of the transformer 2202 and induces a cor 
responding voltage in the winding 224 of the 
transformer 220 2. The voltage induced in the 
winding 2204 of the transformer 2282 is con 
nected by way of one terminal thereof, the con 
ductor C9? and the previously traced path, in 
cluding the register translator 10, the primary 
register 50, the primary selector 40 and the line 
switch 33 to the S lead S431; which latter lead 
is connected by way of the previously traced 
path, including the tenth amplifier GAMP, and 
the common conductor C225 to the other ter 
minal of the winding 2204 of the transformer 
2262; the above-traced circuit being completed 
in view of the fact that the S lead S43 extends 
to the line Switch 32 individually associated with 
the private Subscriber line 40, the numerical 
portion of the directory number of the private 
Subscriber line 49f being 0099, as previously 
noted. However, the other circuits via the other 
nine amplifiers are not completed, for the rea 
Sons noted above. 

Hence, at this time, the tenth amplifier BAMP 
Operates in order to complete an obvious circuit 
for energizing the winding of the tenth test stop 
relay (R. When thus energized the tenth test 
stop relay R operates to complete, at the con 
tacts 9Rf, an obvious circuit, including the con 
tacts 227, C2208 and C2698, 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. OS 
completes, at the contacts CS, an obvious hold 
ing circuit, including the contacts 2295 and 
C224, 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 S is retained 
in its operated position and the test relay R2280 
operates. Upon operating, the test relay. R2280 
interrupts,...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 OK to 9K, inclusive. Also, 
the test relay R2280 completes, at the contacts 
2289, a holding circuit, including the conductor 
C22 6, the contacts OS5, C27 O and the contacts 
00Af, for energizing the winding of the tenth 
A relay 90A, 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 9C, inclu 
Sive, thereby to cause the latter relay to restore. 
When the tenth C relay CC restores it inter 
rupts, at the associated contacts, the previously 
traced circuit, including the tenth test.conductor 
C2500, for operating the tenth amplifier AMP, 
thereby to cause the latter amplifier to restore 
in order to effect the restoration of the tenth 
Stop relay OR. 

Further, the test relay R2280 completes, at the 
contacts 228, an obvious path, including the 
contacts 2272, for applying ground potential to 

... the marking conductor C2255; and completes, 
at the contacts 2280, an obvious path, including 
the contacts 2279, for applying ground potential 
to the marking conductor C22f 5. 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 f$70, depending upon the par 
ticular operated one of the step relays 9K to 9K, 
inclusive, at this time. In the present example, 
the tenth step relay 9K occupies its operated 
position, a holding circuit being completed for 
energizing the winding of the tenth step relay 
OK and the cycle relay KA at this time. The 
tenth step relay OK occupies its operated posi 
tion in view of the fact that one of the ten 
amplifiers OAMP to 9AMP, inclusive, was oper 
ated incident to the operation of the tenth B 
relay 0B, the tenth B relay OB being operated 
incident to operation of the tenth step relay (K, 
as previously explained. Hence, in the present 
example, the ground potential appearing upon 
the marking conductor C2255 is applied by Way 
of the contacts OK5 and 232 to the Z conductor 
in the first group of marking conductors 970. 
The application of ground potential to the Z. 
conductor in the first group of marking con 
ductors 970 completes an obvious circuit for 
energizing the Z magnet in the first storage 
device S 93 

the latter magnet operates in order to effect a 
mechanical locking of its associated armature 
under the control of the master magnet 
SUM 935, whereby ground potential is applied 
to the Z conductor in the group of WXYZ, mark 
ing conductors 968 in the register translator 70, 
for a purpose more fully explained hereinafter. 
The marking of the Z conductor in the first group 
of marking conductors 970 corresponds to the 
digit 0, whereby the digit 0 is registered in the 
first storage device S 93 in the mechanical 
storage unit SU 930 in the register translator (). 
The application of ground potential to the mark 
ing conductor C225 is effective to complete a 
path for applying ground potential to certain 
of the WXYZ conductors in the second group 
of marking conductors 979, depending upon 
the particular operated one of the test lock relays 
'S to 9S, inclusive, at this time; which, in turn, 

in the mechanical storage unit 
SU 930 in the register translator 70; whereby 
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depends upon which of the ten amplifiers OAMP 
to 9AMP, inclusive, was operated during the 
prior test, as previously explained. 
In the present example, the tenth test lock 

relay (S occupies its operated position, a 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 
C223 is applied by way of the contacts GS2 to 
the Z conductor in the second group of mark 
ing conductors f919. 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 S 932 in 
the mechanical storage unit SUf 938, in the man 
ner described above. 
Further, upon operating, the test relay R2280 

interrupts, at the contacts 2281, the previously 
traced circuit for energizing the Winding of the 
test hold relay R2270, thereby to cause the lat 
ter relay to restore shortly thereafter, the test 
hold relay R22) being of the slow-to-release 
type. Upon restoring, the test hold relay R2279 
interrupts, at the contacts 222, 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 C22 5. Also, the test hold relay R220 
interrupts, at the contacts 223, 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 CK in Crder to cause 
the latter relays to restore. Also, the test hold 
relay R2270 interrupts, at the contacts 2274, the 
previously traced operating circuit for energizing 
the Winding of the tenth B relay B, thereby 
to cause the latter relay to restore; and inter 
rupts, at the contacts 227, a further point in 
the previously traced original operating circuit 
for energizing the left-hand winding of the tenth 
test lock relay OS. Further, the test hold relay 
R227) completes, at the contacts 22:8, an ob 
vious path for applying ground potential to the 
conductor C22, thereby to complete a circuit 
for energizing the winding of one of the ten 
D relays OD to 9D, inclusive, depending upon the 
particular operated one of the ten test lock re 
lays OS to 9S, inclusive, at this time. In the pres 
ent example, the tenth test lock relay CS Oc 
cupies its operated position; accordingly, the 
application of ground potential to the conductor 
C227 completes an obvious circuit, including 
the contacts GS4 and C2 00, for energizing the 
Winding of the tenth D relay OE). When thus 
energized the tenth D relay OD 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 R2279 
interrupts, at the contacts 2275, the previously 
mentioned circuit for energizing the Winding of 
the test hold relay R2250, thereby to cause the 
latter relay to restore shortly thereafter, the 
test hold relay R2269 being of the slow-to-re 
lease type. 
Upon restoring, the test hold relay R2260 com 

pletes, at the contacts 226, an obvious alterna 
tive path, including the contacts 2284, for apply 

75 ing ground potential to the hold conductor 
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C229; and completes, at the contacts 2263, an 
alternative circuit, including the contacts 2285, 
2252 and 2232, for energizing the Windings of 
the pulse relay ER223G, wherepy the latter relay 
again operateS and restores intermittently. 
Further, the test hold relay R22 is completes, 
at the contactS 2262, a circuit, including the 
ContactS 22:6 and 2295, for energizing the Windr 
ing of the SWitch relay R23.0, therepy to cause 
the latter relay to operate in order to prepare, 
at the ContactS 23; , etc., patins for applying 
ground potential to the Various WXYZ conduc 
tOrS in the third group of marking conductors 
9:8. Each time the pulse relay R223 operates 
and restores at this time, ground potential is 
again applied and removed from the pulse con 
ductor C2298; whereby the step relays K, 2K, 
etc., are operated Sequentially and locked in Se 
ries With the cycle relays KA, KB, etc., in the 
manner previously expiained. 
Upon operating, the first Step relay K com 

pletes, at the contactS Ki, an obvious path, 
including the contacts 2265 and C228, for ap 
plying ground potential to the first conductor 
in the cable 2A, thereby to complete a circuit 
for energizing the Winding of the first E relay 
AE, not shown, in the associated group of tein 
in order to cause the latter relay to operate, 
whereby the first group of ten conductors in 
the riser cable 25 is tested; the group men 
tioned comprising one of ten groups in the riser 
cable 250 which are connected by Way of the 
Operated tenth D relay D to the tenth group of 
100 test leads; which tenth group of 10) test 
leads is connected by way of the operated tenth 
A relay A to the tenth group of 100 S leads in 
the 0 thousand group; the tenth group of 100 
S leads in the O thousand group, including the 
S lead S3 extending to the line SWitch 3 in 
dividually associated with the private subscriber 
line 4, , aS previously noted. Similarly, upon 
Operating, the second step relay 2K completes, 
at the contacts 2K, an obvious path, includ 
ing the contacts 2255 and C2258, for applying 
ground potential to the second conductor in the 
cable 2: ..., thereby to complete a circuit for 
energizing the Winding of the second E 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 25 is tested, in the manner ex 
plained above. Finally, the ninth step relay SK 
completes, at the contacts 9x, an obvious path, 
including the contacts 2265 and C228, for ap 
plying ground potential to the ninth conductor 
C239 in the cable 2:2, thereby to complete an 
obvious circuit for energizing the winding of the 
ninth E relay SE 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 250 is tested. w 
More particularly, upon operating, the ninth E 

relay 9E completes, at the associated contacts, 
connections between the ten conductors in the 
ninth group in the riser cable 259G and the re 
Spective ten test conductors C25 to C2509, in 
clusive. At this time, the tenth group of 100 
S leads in the 0 thousand group is connected by 
Way Of the operated tentin A relay A 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 D 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 
C25G) to C2569, inclusive. 

Hence, at this time, a circuit is completed for 
Operating the ninth amplifier 9AMP in view of 
the fact that the S lead S43 extends to the line 
SWitch 36 individually associated with the private 
subscriber line is ; the last two digits of the 
numerical portion of the directory number of 
the private subscriber line A, being 99. 
Upon operating, the ninth amplifier 9AMP ef 

fects operation of the ninth test stop relay 9R, 
in the manner previously explained. Upon op 
erating, the ninth test stop relay SR completes, 
at the contacts 3R2, a circuit for energizing the 
Winding of the ninth test mark relay 9T in series 
With the Winding of the test relay R225), this 
circuit extending from ground by Way of the 
contacts 2288 and 2266, the winding of R225, 
C220, the contacts 9R2 and the winding of 9T 
to battery. When this series circuit is completed 
the test relay R225 and the ninth test mark re 
lay 9T. operate. Upon operating, the test relay 
R225 interruptS, at the contacts 2252, the previ 
Ously traced aiternative circuit for energizing the 
Windings of the pulse relay R223), thereby to ar 
rest further operation of the latter relay at this 
time. Also, the test relay R2250 completes, at 
the contacts 225A, a path, including the contacts 
22 and 228, 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 C229. 
The application of ground potential to the 

marking conductor C2255 is effective to com 
plete a path for applying ground potential to 
certain of the WXYZ conductors in the third 
group of marking conductors 98, depending 
upon the particular operated one of the step 
relays K to 9K, inclusive at this time. In the 
present example, the ninth step relay 9K occupies 
its operated position, a holding circuit being com 
pleted for energizing the winding of the ninth 
Step relay 9K and the cycle relay KC at this time. 
The ninth step relay 9K occupies its operated po 
Sition in view of the fact that one of the ten 
amplifiers AMP to 9AMP, inclusive, operated in 
cident to the operation of the ninth E relay 9E, 
the ninth E relay 9E being operated incident to 
operation of the ninth step relay SK, 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 233 to the Y conductor in the 
third group of marking conductors 978. The 
application of ground potential to the Y con 
ductor in the third group of marking conductors 
978 corresponding to the digit 9 causes the digit 
9 to be registered in the third storage device 
S933 in the mechanical storage unit SU930 
in the register translator T, 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 977, de 
pending upon the particular operated one of the 
test mark relays T to 9T, inclusive, at this time; 
which in turn depends upon which of the ten 
amplifiers AMP to 9AMP, 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 test 
relay R2250 at this time. Hence, in the present 
example, the ground potential appearing upon 
the marking conductor C2209 is applied by way 
of the contacts 9T to the Y conductor in the 
fourth group of marking conductors f$77. The 
application of ground potential to the Y con 
ductor in the fourth group of marking conductors 
911 Corresponding to the digit 9 is effective to 

cause the digit 9 to be registered in the fourth 
Storage device S934 in the mechanical storage 
unit SU 930 in the register translator 70, in the 
manner described above. 

Finally, the test relay R2253 interrupts, at the 
contacts 2253, the previously traced circuit for 
energizing the winding of the release irelay 
R224, thereby to cause the latter relay to restore 
shortly thereafter, the release relay R224 being 
of the Slow-to-release type. Upon restoring, the 
release relay R2240 completes, at the contacts 
224, a circuit for energizing the winding of the 
cutoff relay R 328 in the register translator , 
this circuit extending from ground by way of the 
contacts 2283 and 224, C972, the contacts 342, 
and the winding of R32G to battery. When thus 
energized the cutoff relay Rf 322 operates to 
complete, at the contacts 324, an obvious hold 
ing circuit, including the grounded hold conduc 
tOr Cl353, for energizing the winding thereof. 
Also, the cutoff relay R 320 interrupts, at the 
contactS 323, the previously traced path for 
applying ground potential to the start conductor 
Cf 37 f, 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 R323 
interrupts, at the contacts 32, the previously 
traced holding circuit for energizing the winding 
of the storage relay R330 in the register trans 
lator 70 in series with the winding of the hoid 
relay R2290 in the detector 88, thereby to cause 
the latter relays to restore. Upon restoring, the 
storage relay R336 interrupts, at the contacts 
33?, the previously traced circuit for energizing 

the winding of the storage slave relay R. 848, 
thereby to cause the latter relay to restore. 
Upon restoring, the storage slave relay R 94 
interrupts, at the contacts 94, the previously 
traced connection extending between the wind 
ing 234 of the transformer 2282 in the detector 
85 and the S lead Sá3 extending to the line 
switch 33. Also, the storage slave relay R 949 
interrupts, at the contacts 947, etc., the pre 
viously prepared circuits for energizing the vari 
ous WXYZ, magnets in the storage devices in the 
mechanical storage unit SU 938. Finally, the 
storage slave relay R. 949 interruptS, at the Con 
tacts 843, etc., the previously prepared connec 
tions to the four hold conductors C 973, Cists, 
C95 and C936 extending to the detector 83. 
At this time, the detector 8F has operated to 

detect the numerical portion of the directory 
number of the private subscriber line 6 extend 
ing to the calling private subscriber SubStation 
TEP and has effected the registiation of the de 
tected numerical portion of the directory nun 
ber mentioned in the mechanical storage unit 
SU 33 in the register translator 6. 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 4 
are respectively registered in the first, Second, 
third and fourth code storage devices S33, 
S932, S933 and Sf934 in the mechanical stor 
age unit SU i930 in the register translator 78. 
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Incident to the restoration of the hold relay 

R229) 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 hoiding circuit 
for energizing the winding of the test relay R2289 
in series with the right-hand winding of the test 
lock relay CS, thereby to cause the latter relays 
to restore. Also, the hold relay R229) inter 
rupts, at the contacts 2294, the previously traced 
circuit for energizing the Winding of the SWitch 
relay R2310, thereby to cause the latter relay to 
restore; and interrupts, at the contacts 223, the 
previously traced circuit for operating the tone 
generator 22 ) . Upon restoring, the test relay 
R228) interrupts, at the contacts 2281, the pre 
viously traced path for applying ground poten 
tial to the marking.conductor C2255; interrupts, 
at the contacts 2233, the previously traced Orig 
inal circuit for energizing the winding of the cut 
off relay R? 328 in the register translator ; and 
interrupts, at the contacts 228, the previously 
traced holding circuit for energizing the Winding 
of the cycle relay KC in series with the winding 
of the ninth step relay 9K, thereby to cause the 
atter relays to restore. Further, the test relay 
R228 interrupts, at the contacts 2288, the pre 
viously traced circuit for energizing the winding 
of the test relay R225) in series with the winding 
of the ninth test marking relay 9T, thereby to 
cause the latter relays to l'estore. Further, the 
test relay R228G interrupts, at the contacts 2289, 
the previously traced holding circuit for energiz 
ing the winding of the tenth A relay 60A, 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 9K interrupts, at 
the contacts 9Kf, the previously traced circuit 
for energizing the winding of the ninth iE relay 
SE, thereby to cause the latter relay to restore. 
At this time, the detector 88 is completely re 
leased and available for further use. 
Eactension of the call by the register translator 

Incident to the setting up of the present call 
the register translator 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 f423 of the pulse 
relay R420, the contacts 36!', C. 95, the wiper 

85 of the finder switch Fi 80, C985, the Con 
tacts (84 and 052, C5 i4 and the wiper 504 of 

60 

70 

the finder switch 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 70 the digit stop relay R460 op 
erates, as previously explained, in order to con 
plete, at the contacts 465, a holding circuit Sub 
stantially identical to that traced above for en 
ergizing the upper winding of the line relay 
R650, thereby positively to prevent further op 
eration of the wiper set of the Switch mechanism 
60C in the primary selector 40 in the vertical di 
rection. Also, the digit stop relay R460 com 
pletes, at the contacts 467, an obvious circuit 
for energizing the winding of the control relay 
R20 in the register translator 70. When thus 
energized the control relay Rf 20 operates to 
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complete, at the contacts 213, an obvious hold 
ing circuit, including the grounded hold con 
ductor C653, for energizing the winding thereof. 

Also, the control relay R20 interrupts, at the 
contacts 2, the previously traced holding cir 
cuit for energizing the upper winding of the 
transfer relay R66 in series with the upper wind 
ing of the split relay R670 in the primary selec 
tor 49, 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 R66 interrupts, at the contacts 
66t, the previously traced circuit for energizing 
the winding of the step relay R680, thereby to 
cause the latter relay to restore. Upon restor 
ing, the step relay R680 causes operation of the 
rotary ragnet M6 2, whereby the rotary magnet 
M6A2 and the step relay R680 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 . In this case, the test circuit for en 
ergizing the winding of the step relay R680, when 
the test wiper 83 of the wiper Set in the Switch 
mechanism 6 engages a busy contact, extends 
from the grounded test wiper 63 by Way of the 
contacts 622 of the set of Switch springs S620, 
the contacts 69 and 63, the contacts 69 of 
the set of Switch Springs S6, and the winding 
of R68s 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 0) of the SWitch 
mechanism 60, 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 R690, in the manner pre 
viously explained. When thus energized the 
Switch-through relay R690 operates to interrupt, 
at the contacts 69, 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 
R60; 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 R655, in the manner 
previously explained. Further, the Switch 
through relay R.69 completes, at the contacts 
692 and 694, Switch-through connections between 
the line wipers 6 and 692 of the wiper set of 
the Switch mechanism 6 and the register trans 
lator 70. 
When the primary selector 40 thus operates 

to Seize the trunk extending to the toll ticket re 
peater 90 the toll ticket repeater 90 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 12 extending to exchange 
Zone 3. More particularly, at this time, ground 
potential is applied by Way of the contactS 423 
and 36', C 95, the wiper 85 of the finder 
switch Fi 89, C985, the contacts 1084 and 052, 
C54, the Wiper 504 of the finder switch F500, 
the contacts 644 and 694 to the negative line 
wiper S2 of the Wiper Set in the Switch mech 
anism. 6); and therefrom by way of the negative 
line conductor of the Seized trunk to an impulse 
relay in the toll ticket repeater 90. 
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 70 over the 
conductor CS3 to the line relay R65 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 over the conductor CE 95 to the 
impulse relay in the toll ticket repeater 9. Thus, 
the line relay R650 in the primary selector 40 
follows the first routing digit 2 in Order to cause 
a corresponding operation of the primary Selector 
& ), in the manner explained above; while the 
impulse relay in the toll ticket repeater 90 foll 
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 2 extending to exchange Zone 3. 
Further, ground potential in the toll ticket re 
peater S is returned by Way of the test wiper 
63 of the Wiper set in the SWitch mechanism 600. 
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 TF, the digits 1, 2, 3 and 4, over the 
conductOr C 95 and the negative line wiper 602 
of the Wiper Set in the Switch mechanism 60 to 
the toll ticket repeater 90. 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 zone 62; the digits trans 
mitted to the toll ticket repeater 90 being re 
peated over the toll line 2, in the manner pre 
viously explained. 
The second routing digit 4 transmitted over 

the toll line 2 is utilized in automatic Switch 
ing apparatuS in exchange zone 3 to select 
an idle toll line extending between exchange 
ZOne 3 and the exchange in Zone 46; the third 
routing digit 6 transmitted over the toll line 2 
is utilized in automatic Switching apparatus in 
the exchange in Zone 46 to select an idle toll line 
extending between the exchange in Zone 46 and 
exchange Zone 62; while the fourth routing 
digit 2 transmitted over the to line 2 is utilized 
in automatic SWitching apparatus in exchange 
A ZOne 62 to select an idle trunk extending be 
tween exchange Zone S2 and exchange 4 zone 
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 substation in exchange 4 
Zone. 62, are utilized in automatic switching ap 
paratus in exchange A zone 62 to select the line 
terminal of the Subscriber 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 842 of the register sequence switch 
S84 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 
R. 30; when the second routing digit 4 has been 
transmitted from the register translator O the 

  



2,585,510 
79. 

wiper 62 of the digit sequence switch N60 en 
gages the second contact in the associated 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 R 310; and when the cutoff relay R320 
operates, incident to the complete operation of 
the detector 8C, it prepares, at the contactS 322, 
a further point in the previously mentioned alter 
native circuit for energizing the upper and lower 
windings of the pulse relay Rt-3 O. At this time, 
after the sixth digit 3 has been dialed at the 
calling private subscriber substation TP, after the 
second routing digit 4 has been transmitted from 
the register translator. 70, 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 Sf93 f to S934, 
inclusive, in the mechanical code storage unit 
SU930, the previously mentioned alternative cir 
cuit for energizing the upper and lower windings 
of the pulse relay R30 is completed. This cir 
cuit extends from the grounded wiper 842 of the 
register sequence switch St 840 and the engaged 
sixth contact in the associated contact bank, the 
contacts. 322, the wiper 62 of the digit sequence 
switch N60 and the engaged second contact in 
the associated contact bank, CfA 7, the contacts 
33 and the upper and lower windings of R. 30 

to battery. Accordingly, the pulse relay R3 0 
again Operates intermittently, in the manner 
previously explained. 
Upon operating, the pulse relay FR 3 coin 

pfetes, at the contacts 3 4, an obvious circuit, 
including the contacts 223, for energizing the 
magnet. UM 95 of the storage transfer switch 
U90. When thus energized the raagnet UMS-85 
operates, thereby to condition the wipei's noted 
of the storage transfer switch U-9 fe to be driven 
one step in the clockwise direction. Upon re 
storing, the pulse relay R S-8 interrupts, at the 
contacts 32, the pre;iously Finentioned circuit 
for energizing the magnet UM-95, thereby tx) 
cause the latter hagnet to restore and drive the 
WiperS noted of the storage ti'ansfer Switch 
U19 to one step in the clockwise direction, where 
upon the set of switch springs US 9 is actitated. 
When the set of Switch springs US 97 is thus 
actuated there is coileted, at the contacts 32 
thereof, an obvious holding circuit, including the 
contacts f436, C-4i and the contacts 3 E3, for 
energizing the upper and lower windings of the 
pulse relay R-13). 

Also, upon operating, the pulse relay R43) 
completes, at the contacts 32, a path for ap 
plying ground potential, eithel' direct ground po 
tential by way of the wipers 942, 9 3 or S 24 
of the storage transfer switch U-19 f, or resist 
ance ground potential by way of the resistoir fil4 
to the conductor C. S. The path for applying 
resistance ground potential to the conductor 
Cl97 extends from ground by way of the re 
sistor if 4 and the contacts 34, 32 and 2 3 
to the conductor C3; while the path for apply 
ing direct ground potential to the conductor 
C-97 extends from the ungrounded tellinina of 
the resistor Adi by way of the previously traced 
path to the conductor CitS; and from the un 
grounded terminal of the resistol 4 4 by way 
of the contacts i3 to the wiper's Si2 and 93 
of the storage transfer switch Uf 9 fie or from the 
ungrounded terminal of the resistor if 3 Jy 
way of the contacts f432 to the wiper 8 is of the 
storage transfer switch U 9 0. 

Accordingly, each time the pulse relay R. 30 

5 

15 

20 

30 

35 

40 

50 

55 

60 

65 

70 

75 

80 
operates, resistance ground potential is applied 
to the condicto' C. 9 when the Gelected wie' 
i9:2, -93 or S. ii of the storage transfer switch 
i.J. & 3 engages a contact in the associated con 
taci, bank having no ground potential connected 
thereto; or the other hand, eagh tilne the pulse 
relay. R$313 operates, direct ground potential is 
applied to the conductor. Cff 37 when the se 
lected wiper 8-2, 33 or 9 4 of the stoiage 
transfer switch U 310 engages a contact in the 
associated contact bank having direct ground 
poteFitial connected thereto. 
At this point it is noted that, in the storage 

transfer switch U 9 a, the groups of WXYZ 
making leads 1953, -952, 1953, 954, 1955 and 
1956 are terminated, in a clockwise direction, in 
the contact ank associated with the Wipei 92; 
the group of WXYZ, marking leads S5 is ter 
initiated in oth the lower portion of the contact 
bank asseciated with the wiper S2 and the upper 
portion of the contact bank associated with the 
wiper 9 (3; the groups of WXZ Inarking leads 
957, 958, 853, 363 and 96 are terminated, 

in a clockwise direction, in the contact bank as 
sociated with the wiper 9 i3; the group of WXYZ 
riarking leads S62 is terminated in both the 
lower portion of the contact bank associated with 
the wipe 23 and the upper portion of the con 
tact harak associated with the wiper 94; and 
the group of WXYZ, marking leads 983 is ter 
rinated, in a clockwise direction, in the contact 
bank associated with tie wiper f$40. The vari 
ous WXYZ, leads in the group of narking leads 
95f terminate by way of the jumper 66 in the 
contact banks associated with the Wipei's 826 
and 2 of the wipel set of the late and route 
switch Rf623. In a similar manner, the groups 
of WXYZ marking leads f952, 953 and 954 re 
Spectively terminate in the contact banks of the 
first code SWitch. At f8, the second code switch 
B: 28 and the third code switch C 39; the 
groups of WXYZ marking leads 1955, f$56, S57 
and 58 respectively terminate in the contact 
banks of the first numerical switch D740, the 
second numerical switch Ef g58, the third nu 
Inerical switch F39 and the fourth numerical 
switch G is 20. The Y lead in the group of WXYZ 
marking leads 959 is adapted to be rharked with 
ground potential incident to operation of the 
extended service relay R 523, in a manner more 
fully explained hereinafter; while the groups of 
WXYZ, narking leads 939, 96, 362 and 963 
respectively terminate in the code storage de 
vices S931, S332, S 933 and Sf93i in the me 
chanical code storage unit SUf S33. Also, it is 
noted that four blank contacts are disposed be 
tween the Sets of WXYZ, leads 958 and 959 
in the contact bank associated with the wiper 
f3, 3 of the storage transfer switch Uf 90, for a 
purpose more fully explained hereinafter. 
At this time, the wiper Set in the late and 

route switch R, 822) 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 is Zone 62 to be selected. Assuming 
that this selected rate factor is 6, the wipers 52S 
and f62 of the Wiper Set in the rate and route 
Switch RS2 Inark the associated WXYZ, leads 
in the group of marking leads 95i in accord 
ance with the digit 6, the Y and Z, leads in the 
group of marking leads 95f being marked. 
Also, the first code digit 6, the Second code digit 
2 and the third code digit 4 are respectively reg 
istered in the first code switch Alii O, the second 
code Switch Bf 20 and the third Code Switch 
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C-738, thereby to cause the WXYZ leads in the 
groups of marking leads. 952, 953 and . 955 to 
be marked, respectively, in accordance with the 
digits 2, 6 and 4; similarly, the first numerical 
digit 1, the Second numerical digit 2, the third 
numerical digit 3 and the fourth numerical digit 
4 are respectively registered in the first numeri 
cal Switch D4), the Second nuinetical switch 
E 5, the third numerical SWitch F8 and the 
fourth numerical Switch G820, thereby to cause 
the WXYZ leads in the groups' of marking leads 
954, 955 and f 955 to be marked, respectively, in 
accordance with the digits 1, 2, 3 and 4. The 
extended Service relay R920 does not occupy its 
Operated position in the present example. Ac 
cordingly, there is no marking of the WXYZ 
leads in the group of marking leads 959. Fi 
nally, the digits 0, 0, 9 and 9 are respectively reg 
istered in the code storage devices S93, S 932, 
S933 and SE 934 in the mechanical Storage. Unit 
SU93, thereby to cause the WXYZ, leads in the 
groups of marking leads 969, 96, 952 and 
933 to be marked, respectively, in accordance 

with the digits 0, 0, 9 and 9. 
In the storage transfer switch U90 the wiper 

9f2 first successively engages the contacts in 
the associated contact bank; then the Wiper 93 
Successively engages the contacts in the associ 
ated contact bank; and finally the Wiper 9 is 
Successively engages the contacts in the associ 
ated contact bank. When the wipers noted of the 
storage transfer switch U90 are driven one step 
in the clockwise direction the set of SWitch 
SpringS US 9 it is actuated, as previously noted; 
whereupon there is completed, at the contacts 
A9. ', a circuit, including the contacts i33, for 
energizing the upper winding of the Wiper 
switch relay R430. When the upper winding of 
the wiper switch relay RA3) is thus energizd 
this relay operates partially, thereby to com 
plete, at the contacts 434, an obvious path for 
short-circuiting the lower winding thereof. 
After the wipers noted of the storage transfer 
switch U9 - have been driven one complete 
revolution back into their home positions the set 
of switch springs US 97 is again actuated, 
thereby to interrupt, at the contacts 9 there 
of, the previously mentioned path for short-cir 
cuiting the lower winding of the wiper switch 
relay R? 430, whereupon the latter relay operates 
fully. Upon operating fully, the wiper switch 
relay R. 43 interrupts, at the contacts 433, a 
further point in the previously traced original 
operating circuit for energizing the upper wind 
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ing thereof, and to transfer, at the contacts 43 
and .. 432, the previously traced direct ground 
path"from the wipers; 92 and 1913 of the stor 
age transfer switch U1940 to the wiper 94 of 
the storage transfer switch U90, for a purpose 
naore fully explained hereinafter. 
At this time, either direct ground potential or 

resistance ground potential is applied by Way of 
One of the previously traced paths to the con 
ductor. C-97, and therefrom by way of the wiper 
87 of the finder switch F-80, C987, the con 

tacts 986, C32, the wiper 592 of the finder 
switch F530, the contacts 64 and 692 and the 
positive line wiper 69 of the wiper set in the 
Switch haechanism 660 to the positive line con 
ductor of the trunk extending to the toll ticket 
repeater 99; 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 battery. It is noted that the code re 
lay in the toll ticket, repeater 9) is of the mar 
ginal type. Accordingly, in the toll ticket re 
peater 98, the step relay op&rates each time 
either direct ground potential or resistance 
ground potential is applied to the conductor 
C 19 and, consequently, to the positive line con 
ductor of the trunk extending therto; while the 
code relay operates only each time direct 
ground potential is applied to the conductor 
Ci is and, consequently, to the positive line con 
ductor of the trunk extending thereto. 

Also, the toll ticket repeater 98 comprises a 
register Switch and a mechanical code storage 
unit; the pulse relay R. 3 is being operative to . 
operate the storage transfer Switch U9 is in the 
register translator is and the storage register 
Switch in the toll ticket repeater S. in synchro 
nism. Accordingly, the code markings corre 
Sp0nding to different digits appearing upon the 
WXYZ, leads in the various groups of marking 
leads aSSociated with the storage transfer switch 
U93 are transferred by Way of the storage reg 
ister Switch in the toll ticket repeater 3 to cor 
responding ones of the code storage devices in 
the toll ticket repeater 98. 
At the conclusion of the cycle of operation of 

the storage transfer switch U.9 C in the register 
translator 0 and the storage register switch in 
the toll ticket repeater 90, the various items of 
record information stored in the register trans 
lator 7 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: 

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---------- The rate factor applicable to the toll call between the calling private subscriber 
substation TP in exchangel Zone 38 and the called subscriber substation in exchange 4 zone 62, the digit 6. 

First code switch A1710---------- Second--------The respective first second and third digits of the code portion of the directory 
Second code switch B1720.------ Third number of the called subscriber substation identifying the zone and exchange 
This code St. Ebio. Eth. thereof, the digits 6, 2 and 4. 
sirst numerical register --it- The respective first, second, third and fourth digits of the numerical portion of Second numerical register E1750. Sixth- the, E, nine of the called subscribe sibstation identifying the Third numerical register F1810--- Seven Subscriberline terminal thereof, the digits 1, 2, 3 and 4. e-, Fourth numerical register G1820. Eighth 
Blank. -------------------------- Ninth---------Blank. - 
Extended service relay R1520---- Tenth------- The extended service digit 9 in the event the calling private subscriber sub 

station TP Wee rendered extended service, no digit being registered. 
The respective first, second, third and fourth digits of the numerical portion 

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

Code storage device S1932-------- Twelfth------- 
Code storage device S1933- -- Thirteenth---- 
Code storage device S1931- Eleventh------ 

Code storage device S1934-------- Fourteenth---- 
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It is noted that the resistance ground and di 
rect ground impulses transmitted by the pulse 
relay R. 3 ft over the positive line conductor of 
the trunk extending to the toll ticket repeater 90 
are transmitted simultaneously with the trans 
mission of impulses by the pulse relay Ri2O over 
the negative line conductor of the trunk extend 
ing to the toll ticket repeater 90. The impulses 
transmitted over the positive line conductor of 
the trunk extending to the toll ticket repeater 90 
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 90 
constitute numerical digits corresponding to 
Switch control digits. However, in view of the 
fact that the pulse relay R30 operates con 
siderably faster than the pulse relay R. 420, the 
code digits are completely transmitted from the 
legister translator TO 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 U.90 in the regis 
ter translator 70 have been driven one complete 
revolution in the clockwise direction, the wiper 
switch relay R430 operates, as previously ex 
plained. Also, upon operating, the wiper Switch 
relay R. 433 completes, at the contacts 437, an 
aiternative circuit for energizing the upper and 
lower windings of the pulse relay R30, this cir 
cuit extending from ground by Way of the Con 
tacts 437, the wiper 19 of the storage transfer 
switch Uf 93 and the engaged home contact in 
the associated contact bank, the contacts 435, 
C47, the contacts 33 and the windings of 
R 33 to battery. After the wipers noted of the 
storage transfer switch U 90 have been driven 
one complete revolution 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 90, in the manner previously ex 
plained. Accordingly, when the wiper 9 of 
the storage transfer switch U9? O 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 R30 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 G820 in the 
registered translator 79 has been transmitted 
therefrom to the toll ticket repeater 90, the wipers 
noted of the digit Sequence switch N60 are 
driven an additional Step in the counterclockwise 
direction; whereupon the Wiper 63 of the last 
mentioned SWitch engages the ninth contact in 
the associated contact bank, thereby to complete 
an alternative circuit for energizing the magnet 
NM 614 of the digit sequence switch N60. The 
last-mentioned circuit extends from ground by 
way of the contacts 262, the wiper 63 of the 
digit sequence switch Nile and the engaged 
ninth contact in the aSSociated contact bank, 
Ci 3, the contacts 6i5 and the magnet NM 64 
to battery. When thus energized the magnet 
NMS 4 operates, thereby to interrupt, at the 
contacts G5, the previously traced circuit for 
energizing the magnet, NM 64, whereupon the 
latter magnet restores. Upon operating and re 
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storing, the magnet NM 64 drives the wipers 
noted of the digit sequence switch N60 an 
additional step in the counterclockwise direction; 
whereupon the wiper 62 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 relay 
R. 30. This circuit extends from ground by Way 
of the contacts 437, the wiper 9 of the storage 
transfer switch U19 0 and the engaged sixth 
contact in the associated contact bank, C. 5, 
the wiper f62 of the digit sequence switch Nf60 
and the engaged tenth contact in the associated 
contact bank, Cf 47 f, the contacts 33 and the 
windings of R30 to battery. When this cir 
cuit is completed the pulse relay R3 0 operates 
and restores, thereby to complete and interrupt, 
at the contacts 32, the previously traced path 
for applying resistance ground potential by Way 
of the resistor 44 to the conductor C? 9 and, 
consequently, to the positive line conductor of 
the trunk extending to the toll ticket repeater 
90. Also, the pulse relay R30 completes and 
interrupts, at the contacts 34, the previously 
traced circuit for energizing the magnet UM 95 
of the storage transfer switch U9 ft), thereby 
to cause the wipers noted of the last-mentioned 
switch to be driven an additional step in the 
clockwise direction; whereupon the W.per 9ff 
thereof engages the Seventh contact in the aSSO 
ciated contact bank, for a purpose more fully 
explained hereinafter. 
When this additional resistance ground im 

pulse is transmitted over the conductor C91. 
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 9 of the storage transfer 

switch U 90 engages the seventh contact in the 
associated contact bank an obvious circuit, in 
cluding the contacts 437 and Cl4, is completed 
for energizing the upper winding of the release 
relay R. 450, thereby to cause the latter relay 
to operate. Upon operating, the release relay 
R. 450 interrupts, at the contacts f45, a further 
point in the previously traced circuit for energiz 
ing the winding of the start relay R? 40, the 
latter relay occupying its restored position at this 
time. Also, the release relay R. 450 prepares, 
at the contacts 452, an alternative path for 
applying ground potential to the start conductor 
Clf 52. Further, the release relay R 450 inter 
rupts, at the contacts 455, 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 
S840 an additional step in the counterclockwise 
direction. Further, the release relay R 450 com 
pletes, at the contacts 454, a circuit including 
the conductor C 98, the wiper 88 of the finder 
switch Fi 80 and the conductor C988 for ener 
gizing the winding of the release relay R? 060 
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 0. 

Release of the primary register 
and the register translator 

In the primary register 59, upon operating, 
the release relay R? 60 completes, at the con 
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tacts 964, the previously traced holding circuit 
for energizing the winding thereof. Also, the 
release relay R 052 interrupts, at the contacts 
E33, the previously traced holding circuit for 
energizing the winding of the cut-in relay R63 
in the primary selector g in series with the mag 
net FM5 of the finder switch F5, thereby to 
cause the cut-in relay R63 to restore. In the 
primary selector 48, upon restoring, the cut-in re 
lay R63 interrupts, at the contacts 63 and 632, 
the previously traced series circuit for energizing 
the upper and lower windings of the party line 
relay R95 and the upper Winding of the line re 
lay R929 in the primary register 59, thereby to 
cause the line relay R923 to restore. Further, 
the cut-in relay R339 interrupts, at the contacts 
633, the previously traced holding circuit for en 
ergizing the winding of the send relay R646 in 
the primary selector 4, thereby to cause the lat 
ter relay to restore. Upon restoring, the Send 
relay R$5 completes, at the contacts 642 and 845, 
the previously traced connection between the 
trunk A2 and the wiper set of the Switch mech 
anisin 668. Accordingly, at this time, a connec 
tion is completed between the calling private sub 
scriber substation TP and the toll line 2 by way 
of the private subscriber line 3: , the line Switch 
38, the trunk 429, the primary selector 49 and the 
toll ticket repeater 99; and therefrom by way of 
the automatic switching apparatts in exchange 
f Zone 3, the exchange in Zone 45, exchange 
Zone 62 and exchange is zone 63 to the Subscriber 
line extending to the called Subscriber Substa 
tion. 

In the primary register 53, upon restoring the 
line relay R.326 interrupts, at the contacts 923, 
the previously traced circuit for energizing the 
winding of the hold relay R. Gá, thereby to cause 
the latter relay to restore shortly thereafter, the 
hold relay R948 being of the slow-to-release 
type. Also, upon operating, the release relay 
R. 833 interrupts, at the contacts 665, the pre 
viously traced holding circuit for energizing in 
series the windings of the cutoff relays R 689 and 
R933, thereby to cause the latter relays to re 
store. Upon restoring, the hold relay R 35 in 
terrupts, at the contacts 34, the previously 
traced holding circuit for energizing in Series the 
upper and lower windings of the digit cutoff relay 
R. , thereby to cause the latter relay to re 
store. Further, the hold relay RA 849 completes, 
at the contacts 043, a release circuit for ener 
gizing the lower Winding of the release hold re 
lay R968 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 R989 in series with the mag 
net SM334 of the sequence switch S333, the last 
mentioned circuit extending from ground by way 
of the contacts 43, the lower winding of R960, 
the contacts 83 of the set of Switch springs 
SS836, the contacts 835 and the magnet SM834 to 
battery. When this series circuit is completed 
the release hold relay R988 operates, thereby to 
complete, at the contacts 96, an alternative hold 
ing circuit for energizing the winding of the 
send relay Ries, thereby to cause the latter 
relay to remain in its operated position at this 
time. Also, when the hold relay R4 restores 
it interrupts, at the contacts 948, the previously 
traced holding circuit for energizing the Winding 
of the control relay R96, thereby to cause the 
latter relay to restore. Upon restoring, the con 
trol relay R979 interrupts, at the contacts 975, 
the previously traced circuit for energizing the 
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winding of the delay send relay RAO39, thereby 
to cause the latter relay to restore. Further, the 
control relay R970 interrupts, at the contacts 94, 
the previously traced circuit for energizing the 
magnet BM83 of the second code switch B89, 
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 R360 
in series With the magnet SM833. of the sequence 
switch S830 is completed, the magnet SM834 op 
erates intermittently, thereby to drive the wipers 
noted of the sequence Switch S835 step by Step 
in the counterclockwise direction back into their 
home positions. When the Sequence Switch S830 
is thus released the set of Switch springs. SS336 
is actuated, whereupon a circuit substantially 
identical to that previously traced is completed 
for energizing the lower winding of the release 
hold relay R36 in Series with the magnet AM863 
of the first code switch A8. The last-mentioned 
circuit extends from ground by way of the pre 
viously traced path, the contacts 838 of the set 
of Switch Springs SS838, the contacts 896 of the 
set of switch springs AS335, the contacts 806 and 
the magnet AM83 to battery. When the mag 
net AM893 is thus energized it operates inter 
mittently, thereby to drive the wipers noted of 
the first code Switch A38 step by step in the 
counterclockwise direction back into their home 
positions. - 

When the first code SWitch A83 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 hoid reay 
R939 in series with the magnet CM822 of the 
third code Switch C82. The last-mentioned cir 
cuit extends from ground by way of the pre 
viously traced path, the contacts 8 of the set 
of SWitch Springs AS895, the contacts 824 of the 
Set of Switch springs CS823, the contacts 823 and 
the magnet CM822 to battery. 
When the magnet CM822 is thus energized it 

operates intermittently, thereby to drive the 
single wiper of the third code switch C828 step 
by Step in the counterclockwise direction back 
into its home position. When the third code 
Switch CS25 is thus released the set of SWitch 
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 R36 in series with the 
magnet BM33 of the Second code Switch B35. 
The last-mentioned circuit extends from ground 
by way of the previously traced path, the con 
tacts 825 of the set of switch springs CS323, the 
contacts 83 of the set of switch springs BS8 5, 
the contacts 85 and the magnet BM833 to bat 
tery. When thus energized the magnet BM83 
operates intermittently, thereby to drive the 
wipers noted of the second code switch B8 AC step 
by step in the countarclockwise direction back 
into their hone positions. When the second code 
Switch B89 is thus released the set of Switch 
Springs BS8:5 is actuated, thereby to intarrupt, 
at the contacts 88, the previously traced circuit 
for energizing the lower winding of the release 
hold relay R969, 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 3 and 44, for apply 

75 ing ground potential to the test conductor C516, 
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thereby to mark the primary register 59 as busy 
to the finder switches F500, etc., having access 
thereto. 
Upon restoring, the cutoff relay R950 completes, 

at the contacts 952 and 956, a circuit for ener 
gizing the magnet UM843 of the Send Switch 
U84). The last-nentioned circuit extends from 
the grounded multiple in the contact bank asso 
ciated with the wiper 842 by way of the contacts 
955, 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 UM343 
operates and restores, thereby to drive the Wipel's 
noted of the send switch U840 an additional step 
in the clockwise direction back into their home 
positions. When the Send Switch U84) is thus 
released the Wiper 842 thereof disengages the 
twenty-fourth contact in the associated contact 
bank, thereby to interrupt the above-traced cir 
cuit for energizing the magnet UM843. 
When the third code Switch C82) is thus re 

leased the previously traced operating circuit for 
energizing the Winding of the translate relay 
Rf 950 is interrupted, the previously traced hold 
ing circuit for energizing the winding of the 
translate relay R 650 being previously inter 
rupted. Accordingly, the translate relay R (5) 
leStores at this time. At this point, it is noted 
that, until the mechanical impulse repeater 79 
Completely repeats the seventh digit 4 to the 
register translator G, the set of Switch springs 
Sill occupies its actuated position, thereby to 
prepare an obvious holding circuit, including the 
contacts 942, for energizing the upper winding 
of the release hold relay R968. However, at this 
time, the mechanical impulse repeater it is 
completely released and the set of Switch springs 
S: 77 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 R960 interrupts, at the contacts 
96 f, the previously traced alternative circuit for 
energizing the winding of the send relay R, f ( ), 
thereby to cause the latter relay to restore. Fur 
ther, the release hold relay R960 interrupts, at 
the contacts 962, the previously traced path for 
applying ground potential to the test conductor 
C5; 6, thereby to mark the primary register 55) as 
idle to the finder Switches F500, etc., having ac 
cess thereto. At this time, the primary register 
50 is completely released and available for further 
Se. 
At this point, it is noted that, in the event one 

of the party relays R 25), R. 30 or R? 40 in 
the primary register 50 has previously occupied 
itS operated position, the op3rated party relay 
Would be restored incident to the restoration of 
the hold relay Ro40. Similarly, in the event the 
extended service relay R949 in the primary reg 
ister 5 had been operated, the latter relay would 
have been released 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 C 94 incident to the 
Operation of the release relay R060 in the 
primary register 50. When ground potential is 
removed from the test conductor C 94 the 
previously traced holding circuit for energizing 
the winding of the cut-in relay R360 in the 
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of the finder switch Ff 80 is interrupted, thereby 
to cause the cut-in relay R360 to restore. Upon 
restoring, the cut-in relay R360 completes, at 
the contacts 362, the previously mentioned 
alternative path, including the contacts 452, for 
applying ground potential to the start conductor 
C 52, thereby to mark the register translator 70 
as busy to the register translator allotter 60. 
Also, the cut-in relay R 360 interrupts, at the 
contacts 367, the previously traced holding cir 
cuit for energizing the lower winding of the hold 
relay R. 260, thereby to cause the latter relay to 
restore. Upon restoring, the hold relay R. 260 
interrupts, at the contacts 264, the previously 
mentioned path for applying ground potential 
to the hold conductor C 353. When ground po 
tential is removed from the hold conductor C353 
the previously traced holding circuit for energiz 
ing the winding of the control relay R? 20, for 
energizing the upper Winding of the Stop relay 
R 229, for energizing the lower Winding of the 
transfer relay R230, for energizing the winding 
of the cutoff relay R320, for energizing the 
upper and lower windings of the wiper switch 
relay R430, and for energizing the winding of 
the first digit relay R50, are interrupted, 
thereby to cause the relays mentioned to restore. 
Also, when ground potential is removed from the 
hold conductor C 353 the previously traced hold 
ing circuit for energizing the master magnet 
SUM 935 of the mechanical storage unit SU 930 
is interrupted, thereby to cause the latter mag 
net to restore in order to release each of the 
storage devices Sf93, S932, Sf933 and S934. 
Further, when ground potential is removed from 
the hold conductor C 353, the slip relay R240, 
the extended service relay R? 520 and the various 
party relays R 530, R1540 and R550 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 26, a holding circuit for 
energizing the lower winding of the release mag 
net R 450 in series with the winding of the re 
lease slave relay R250 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 R 450, the winding 
of the release slave relay R250 and the magnet 
NM 6f 4 of the digit sequence switch N60, this 
circuit extending from the grounded Wiper 92 
of the sender switch K929 and the engaged 
home Contact in the aSSociated contact bank, the 
lower winding of R 450, the contacts 26, the 
winding of R 25), the contacts 68 of the Set 
of Switch springs NS 66, the contacts 65 and 
the magnet NM 64 to battery. When this series 
circuit is completed the release relay R? 458 is 
retained in its operated position; the release 
slave relay R250 operates and the magnet 
NM 64 operates and restores, thereby to drive 
the Wipers noted of the digit sequence switch 
N80 an additional step in the counterclock 
Wise direction back into their home positions. 
When the digit sequence switch NSO is thus 
released the set of switch springs NS 66 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 R 450, the winding of the slave relay 
R 253 and the rotary magnet RM 63 of the rate 
and route Switch R 620. The last-mentioned 
circuit extends from ground by way of the 
previously traced path, the contacts St T of the 

register translator 70 and the magnet FM 88 75 set of switch springs NS66, the contacts 633 
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of the set of switch springs RS632, the contacts 
S3' and the rotary magnet RMI 33 to battery. 
When this series circuit is completed the rotary 
magnet RM 63 operates intermittently, thereby 
to drive the Wiper set of the rate and route SWitch 
R 620 step by step in the rotary direction 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 R$29 is thus 
released the set of Switch Springs. FRS 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. 453, the winding of the release slave re 
lay R 253 and the rotary magnet PM 85 of the 
composite code switch PS4). This series circuit 
extends from ground by way of the previously 
traced path, the conta?ts 834 of the set of 
switch springs RSta32, the contacts -654 of the 
set of switch springs PS352, the contacts 552 
and the magnet PM 65 to battery. Whea this 
series circuit is completed the rotary magnet 
PM 65 operates intermittently, thereby to drive 2 
the wiper set of the composite code Switch P348 
step by step in the rotary direction eleven steps 
away from its normal rotary position, whereupon 
the wiper set of the composite code switch Pf-656 
is returned to its normal vertical and rotary posi 
tions. 
When the composite code switch P1640 is thus 

released the set of switch springs PS-652 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 
Rig59, the winding of the release slave relay R250 
and the magnat GMIf 826 of the fourth numerical 
switch G82. This series circuit extends from 
ground by way of the previously traced path, the 
contacts 653 of the set of Switch springs PS 852, 
C2 , the contacts 828 of the set of switch springs 
GS 825, the contacts 825 and the magnet 
GM 823 to battery. When thus energized the 
magnet GM 324 operates intermittently, thereby 
to drive the wipers noted of the fourth numerical 
switch G82 step by step in the counterclock 
wise direction back into their home positions. 
When the fourth numerical switch. G829 is thus 
released the set of switch springs GS 825 is actu- 5 
ated, thereby to complete a circuit substantially 
identical to that previously traced for energizing 
in series the lower winding of the release relay 
R. is 55, the winding of the slave relay R 25) and 
the magnet FM 3 g of the third numerical switch : 
Fi 83. This series circuit extends from ground 
by way of the previously traced path, the con 
tacts, 82 of the set of switch springs. GS825, 
the contacts S 9 of the set of switch springs 
FS 85, the contacts 85 and the magnet 
FM 43 A. When thus energized - the magnet 
FM 85 operates intermittently, thereby to drive 
the wipers noted of the third numerical switch 
FAS step by step. in the counterclockwise direc 
tion back into their home positions. 
Wher the third numerical switch F-86 is thus 

released the set of switch springs FS-8f3 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 
R45, the winding of the release slave relay 
RE258 and tie inagnet. EM 54 of the second 
numerical switch E 58. This series circuit ex 
tends from ground by way of the previously traced 
path, the contacts 4848 of the set of switch springs 
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FS 8.f6, the contacts 58 of the set of Switch 
springs. ES756, the contacts 55 and the magnet 
EM-54 to battery. When thus energized the 
magnet EM 54 operates intermittently, thereby 
to drive the wipers noted of the second numerical 
switch ES5 step by step in the counterclockwise 
direction back into their home positions. When 
the second numerical switch E:5 is thus re 
leased the set of switch springs ES 58 is actu 
atted, thereby to complete a circuit Substantially 
identical to that previously traced for energizing 
in series the lower winding of the release relay 
Riá53, the winding of the release slave relay 
R 252 and the magnet, OM 45 of the first nu 
merical switch. D 1769. This series circuit extends 
from groundby way of the previously traced path, 
the contacts 75 of the set of switch springs 
ES 158, the contacts E 9 of the set of Switch 
springs DS 747, the contacts 746 and the mag 
net Olyi A5 to battery. When the magnet 
DME 35 is thus energized it operates intermit 
tently, thereby to drive the wipers noted of the 
first numerical switch of 48 step by step in the 
counterclockwise direction back into their home 
positions. 
When the first numerical switch. D.A. is thus 

released the set of switch springs DS 747 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. 459, the winding of the release slave relay 
R25) and the magnet CM 134 of the third code 
switch Ci 233. This series circuit extends from 
ground by way of the previously traced path, the 
contacts g3 of the set of Switch springs DS 4, 
the contacts 39 of the set of Switch Springs 
CSF237, the contacts f736 and the magnet 
CW i34 to battery. When thus energized the 
magnet CM 3A operates intermittently, thereby 
to drive the wipers noted of the third code switch 
C32 step by step in the counterclockwise direc 
tion back into their home positions. When the 
third code Switch C-39 is thus released the Set 
of switch Springs CS 3 is actuated, thereby to 
complete a circuit substantially identical to that 
previously traced for energizing in series the lower 
Winding of the release relay R. 458, the Winding 
of the release slave relay R250 and the magnet 
BM 723 of the second code switch B28. This 
series circuit extends from ground by way of the 
previously traced path, the contacts 738 of the 
set of switch springs CS #3, the contacts 728 
of the set of switch springs BS 126, the contacts 
25 and the magnet BM 23 to battery. When 

thus energized the magnet BM 723 operates in 
termittently, thereby to drive the wipers noted 
of the second code Switch Bi 2 step by Step in 
the counterclockwise direction back into their 
home positions. When the second code switch 
B2) is thus released the Set of Switch Springs 
BS 26 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 R 450, the winding of the re 
lease slave relay R25 and the magnet AM 4 of 
the first code switch. A 7 6. This series circuit 
extends from ground by way of the previously 
traced path, the contacts 27 of the set of switch 
springs BS 28, the contacts 7 of the set of 
switch springs. AS fit 6, the contacts 715 and the 
magnet AMI 4 to battery. When thus energized 
the magnet AM & operates intermittently, . 
thereby to drive the wipers noted of the first code 
Switch. A 3 step by step in the counterclockwise 
direction back into their home positions. 
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When the first code switch ATO is thus re 
leased the set of switch springs AST6 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. 450, the winding of the release slave relay 
R250, and the magnet UM 915 of the storage 
transfer switch U9 O. This series circuit ex 
tends from ground by way of the previously traced 
path, the contacts it f8 of the set of Switch Springs 
ASTG, Cf29, the contacts 9 8 of the Set of 
switch springs US 91, the contacts 96, and the 
magnet UM1915 to battery. When thus ener 
gized the magnet UMI9 5 operates intermittently, 
thereby to drive the wipers noted of the storage 
transfer switch U 9 to step by step in the clock 
wise direction back into their home positions. 
When the storage transfer switch U19) is thus 
released the set of switch springs US 97 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. 450, the winding of the release slave relay 
R250, and the magnet UMB 1832 of the station 
switch UB83. This circuit extends from giround 
by way of the previously traced path, the con 
tacts e?s of the set of switch springs US9, 
C36, the contacts 836 of the set of Switch 
springs UBS 834, the contacts 1833 and the mag 
net UBM 832 to battery. When thus energized 
the magnet UBM 332 operates intermittently, 
thereby to drive the single wiper of the station 
switch UB830 step by step in the Counterclock 
wise direction backinto its home position. When 
the station switch UB839 is thus released the 
set of switch springs UBS 834 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 R. 450, the 
winding of the release save relay R250, and the 
magnet SM843 of the register sequence Switch 
St 840. This series circuit extends from ground 
by way of the previously traced path, the con 
tacts 835 of the set of switch springs UBS 834, 
the contacts of the set of switch springs SS 845, 
the contacts 1844, and the magnet SM.843 
to battery. When thus energized the magnet 
SM1843 operates intermittently, thereby to drive 
the wipers noted of the register sequence Switch 
S84 step by step in the counterclockwise direc 
tion back into their home positions. When the 
register sequence switch Sf 849 is thus released the 
set of switch springs SS 845 is actuated, thereby 
to interrupt the previously traced holding circuit 
for energizing in series the lower winding of the 
release relay R. 450 and the winding of the release 
slave relay R250; whereupon the latter relays 
restore shortly thereafter, the release relay R 45) 
and the release slave relay R250 being of the 
Slow-to-release type. 
Upon restoring, the release relay R. 450 re 

completes, at the contacts 45, the previously 
traced path for applying ground potential by Way 
of the winding of the start relay R40 to the 
start conductor C 52, thereby to mark the regis 
ter translator 10 as idle to the register translator 
allotter 60. At this time, the register translator 
G is completely released and available for fur 

ther use. 

Additional operation of the toll ticket repeater 
Again considering the operation of the toll 

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 event the 
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 
72; and therefrom by way of the toll ticket re 
peater 90, the primary Selector 40, the line Switch 
3 and the private Subscriber line 40 to the call 
ing private Subscriber Substation TF, 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 
Scriber 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 TEP 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 99. 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 
nun 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 90 comprises 
an alarm apparatuS Which is operative in the 
event the established connection is maintained a 
time interval of 99 minutes. 

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 between the calling private sub 
Scriber Substation TP in exchange f Zone 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 exchange 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 4 Zone 62 replacing the receiver of 

O 

the telephone instrument thereat upon its asso 
ciated Switchhook. 

Operation of the toll ticketing apparatus 
In the present example, a SSunning 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 subscriber substation. TP 
in exchange Zone 38 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 3, the exchange in Zone. 33, ex 
change Zone 62 and exchange 4 zone 62, and 
the subscriber line extending to the called sub 
scriber substation in exchange 4 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 
associated switchhook at this time. 

Further, the toll ticket repeater 90 operates to 
interrupt the application of ground potential to 
the control conductor of the trunk extending 
thereto and, consequently, to the test wiper 693 
of the wiper set in the Switch mechanism 69E, 
thereby to effect the release of the primary se 
lector 48 and the line switch 30. When the linie 
switch 39 is thus released the private subscriber 
line 40 extending to the calling private sub 
Scriber substation TP is marked as idle to the 
individual connectors having access thereto. 

Also, the toll ticket repeater 90 effects op 
eration of the printer controller allotter 9; 
whereupon the finder switch FT ( seizes an idle 
printer controller, such, for example, as the 
printer controller 92. When the printer con 
troller 92 is thus seized the finder switch S3 
operates in order to seize the calling toll ticket 
repeater 90. The printer controller 92 initiates 
operation of the data and time unit 4, whereby 
the date and time unit 94 transmits to the printer 
controller 92 the month, day, hour and minte 
of the seizure thereof, both in ten and unit digits. 
Also, the toll ticket repeater 99 transmits to the 
printer controller 92 the information stored 
therein, this information comprising not only 
that previously explain?d. which was transferred 
thereto from the register translator 79, but also 
the digit 0 indicating the special service pertain 
ing to the reversal of charge for the established 
connection and the ten and unit digits of the time 
duration of the established: connection. When 
the rate factor applicable to the established con 
nection, together with the ten and unit digits of :- 
the time duration of the established connection, 
is transferred to the printer controller 92 the 
printer controller 92 operates to calculate the 
charge for the established connection in mone 
tary values, specifically in dollars, and cents. 

in the toll ticket repeater 9) have been trans 
ferred to the printer controller 92 the toll ticket 
repeater 96 is automatically released, thereby to 
mark the trunk incoming thereto and accessible 
to the priinary selectors 33, etc. 

Also, when all of the items of record informa 
tion stored in the toll tickets repeater 38 have been 
transferred to the printer controller 92 the 
printer controller'92 operates in order to initiate 6: 
operation of the printer allotter 93, whereupon 
the finder Switch F. Qi seizes the calling printer 
controller 92. When the finder switch F24 seizes 
the calling printer controller 92 operation of the 
finder switchi F-5 is initiated to 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 printer 93 is thus seized 
the printer controller 92 operates to transfer the 
items of record information stored therein to the 

5 

94. 
toll ticket printer 95; whereupon the latter to 
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 92 and the toll ticket 
printer 95 are released and rendered available 
for further use. 

En view of the foregoing explanation of the 
inode of operation of the primary selector 40, the 
primary register 56 and the register translator 
f8 to extend a call from the calling private sub 
Scriber substation TF in exchange f zone 38 to a 
called subscriber substation in exchange 4 zone 
62, it will be understood that...this apparatus is 
operative, in a substantially identical manner, to 
extend calls to called subscriber substations in 
other exchanges in other of the zones in the area 
served by the telephone system. 

Toll cais from eacchange 1 a.one 38 to the eacchange 
in 2012e 46 

ASSunning that the call extending from the call 
ing private Subscriber substation. TP to the pri 
Finary Selector 49 and the primary register 5) is to 
be extended to a called subscriber substation in 
the exchange in Zone 46, the subscriber at the 
calling private Subscriber substation FP proceeds 
to dial the directory number of the called sub 
Scriber substaticn. The directory number of the 
called Subscriber substation comprises a code 
portion, 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 Subscriber line extending to the called sub 
Scribe Substation. 

Accordingly, the subscriber 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 A38), 
in the manner previously explained. The Wiper 
Set of the switch mechanism 600 in the primary 
Selector 40 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 previously explained. 
Also, when the wiper 80 of the first code switch 
A830 engages the fourth contact in the asso 
ciated contact bank the previously traced circuit 
for energizing the winding of the translate relay 
R4068 is completed, thereby to cause the latter 
relay to Operate; whereupon operation of the reg 

When all of the items of record information ''' ister translator allotter 60 is initiated, in the 
nanner previously explained. Agaia assuming 
that the register translator allotter SG assigns the 
register translator 70 to the use of the caling 
primary register 58, the finder switch Ef 83 oper 
ates to seize the calling primary register 59, in 
the manner previously explained. When the reg 
ister translator it is thus connected to the pri 
212ty register 38 the Seing switch JS25; in the 
primary register 5 operates to transmit the first 
digit 4 to the register translator 79; whereupon 
the last-mentioned digit is registered in the first 
CCde SWitch Aid in the register translator it, 
in the nanner previously explained, 
The Subscriber at the calling private sub 

Scriber. Substation iTP then proceeds to dial the 
Second digit 6, thereby to cause the mechanical 
impulse repeater to operate and repeat the 
last-inentioned, digit to the register translator 75; 
Whereupon the Second digit 6 is registered in the 
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Second code switch B2) in the register transla 
tor 70. 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 f T0 in the primary register 50 to 
repeat the last-mentioned digit to the register 
translator 70; whereupon the third digit 1 is reg 
istered in the third code switch C730 in the reg 
ister translator TO. The wiper set of the switch 
mechanism 600 in the primary selector 40 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. Af T 0; the second 
digit 6 is registered in the second code switch 
B720; and the third digit 1 is registered in the 
third code switch C? 73; the Wiper 73 of the 
first code switch Alf 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 Pf 640; and the wiper set 
in the composite code switch P 640 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 sequence switch 
S840 engage the third contacts in the associated 
contact banks, thereby to initiate intermittent 
operation of the pulse relay R30, 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 ATO and the second code 
switch B20 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 Cl39 
comprises the first digit of the numerical portion 
of the directory number of the called subscriber 
Substation in the exchange in Zone 46, 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 
tion in the exchange zone 46 comprises two digits 
instead of three digits. 
stood that the routing of the call by the compo 
site code switch P 64 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 composite code Switch P 649. More par 
ticularly, the contacts in the sixth vertical level 
of contacts in the contact bank associated with 
the third wiper 643 of the wiper set in the com 
posite code switch P 640 are connected together; 
and are connected by Way of the jumper 62 to 
the corresponding 4 up 6 in contact in the contact 
bank associated with the control wiper 1628 of 
the wiper set in the rate and route switch R 620. 
Thus, it will be understood that the operation of 
the pulse relay R3A is effective to cause the 
Wiper set in the rate and route switch R 620 to be 
operated to its 4 up 6 in position when the Wiper 
set in the composite code switch P 640 occupies 
its 6 up lin, 6 up 2 in, 6 up 3 in, etc., positions; 
and the third wiper 643 of the wiper set in the 
composite code switch P 640 is selected due to 
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the registration of the first digit 4 in the first 
code Switch AT0. 
Accordingly, at this time, the operating pulse 

relay R3 causes the Wiper set in the rate and 
route switch R 620 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 73, which 
routing requires two routing digits. 
Considering now the jumper arrangement 

among the contacts in the contact banks in the 
rate and route switch R 620, it is noted that the 
4 up 6 in contacts in the contact banks respec 
tively associated with the wipers 825 and 624 
of the wiper set in the rate and route switch 
R 620 are respectively connected by the jumper 
65 to two of the marking conductor's in the 
marking cable 88 corresponding to the two 
routing digits required; the 4 up 6 in contact in 
the contact bank associated with the wiper 623 
of the wiper set in the rate and route Switch 
R 620 is connected by way of the jumper f673 to 
the slip conductor C? 9; while the 4 up 6 in con 
tacts in the contact banks respectively aSSociated 
with the Wipers f 22 and 62 of the wiper set in 
the rate and route Switch R620 are connected by 
way of the jumper 674 to the control conductor 
C3. 
The operation of the rate and route Switch 

R 620, described, above in response to the opera 
tion of the composite code switch P 640, takes 
place in an extremely short interval of time at 
the conclusion of the third digit 1, Whereupcn 
the stop relay R226 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 N60 and the Sender 
switch K920 to operate, in the manner previous 
ly explained, in order to transmit the digits reg 
istered in the register translator ) to the primary 
selector 40. More particularly, the wipers noted 
of the digit sequence switch N60 engage the 
home contacts and then the first contacts in the 
associated contact banks, thereby to cause the 
Sender SWitch K920 to transmit the first routing 
digit and then the second routing digit to the 
primary selector 49 in order to cause operation of 
the primary selector 30 and the automatic switch 
ing apparatus in exchange Zone 73, in the man 
ner previously explained. 
At the conclusion of the second routing digit 

transmitted from the register translator 79 to the 
primary selector 40, the wipers noted of the digit 
sequence switch N60 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 
C 9; this path extending from ground by way 
of the contacts 262, the wiper 6f 3 of the digit 
sequence switch Nf6) and the engaged second 
contact in the associated contact bank, the Wiper 
623 of the wiper set in the rate and route switch 
R 620 and the engaged 4 up 6 in contact in the 
associated contact bank and the jumper 673 to 
the slip conductor C 9. This application of 
ground potential to the slip conductor C? 9 com 
pletes an obvious circuit, including the contacts 
242, for energizing the winding of the slip relay 
Rf 240, thereby to cause the latter relay to oper 
ate. Upon operating, the slip relay R240 com 
pletes, at the contacts f24 , an obvious holding 
circuit, including the grounded hold conductor 
C 353, for energizing the winding thereof; and 
completes, at the contacts 24', a circuit for 
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energizing the magnet NM 6f 4 of the digit se 
quence switch N 69. The last-mentioned cir 
cuit extends from the grounded slip conductor 
C 9 by way of the contacts 24 f', C 3, the con 
tacts 65, and the magnet NM 64 to battery. 
When thus energized the magnet NM 64 oper 
ates and restores, thereby to drive the wipers 
noted of the digit sequence switch N60 one step 
in the counterclockwise direction into engage 
ment With the third contacts in the associated 
contact banks. When the wiper 63 of the digit 
sequence switch N60 engages the third contact 
in the associated contact bank the previously 
traced circuit for energizing the magnet NM 64 
by Way of the control conductor C f3 is com 
pleted, thereby to cause the magnet NM 6.4 to 
operate and restore in order to drive the wipers 
noted of the digit sequence SWitch into engage 
ment with the fourth contacts in the associated 
contact banks. When the Wiper 63 of the digit 
sequence swith NSA engages the fourth contact 
in the associated contact bank the previously 
traced circuit, for energizing the magnet NM 64 
by way of the control conductor C 3 is again 
completed, thereby to cause the magnet NMA64 
to operate and restore in order to drive the wipers 
noted of the digit, sequence switch N60 into 
engagement with the fifth contacts in the asso 
ciated contact banks, the conductor C05 being 
terminated by the fifth conta?ct, in the contact 
bank associated with the wiper 6 3 of the digit 
sequence switch N6 O. 
The operated slip relay R24 completes, at 

the contacts 242, 244, 246 and 248, obvious 
connections between the conductors C5, C 4, 
C3 and C'2, respectively, and the condurtors 
Ci , Cf. ), CfO9 and Cl98, respectively, extend 
ing to the third code switch CS3, to the first 
numerical cwitch D4, to the Serond nTimerical 
SWitch E75 and to the third numerical Switch 
Fi 8 (0. At this time the third digit 1, the fourth 
digit 2, the fifth digit 3 and the sixth digit 4 are 
respectively registered in the third code switch 
C 730, the first numerical stritch D 740, the sec 
ond numerical switch E5 and the third nu 
merical stitch F 8 fe; no digit being registered 
in the fourth numerical switch G82. 
Accordingly, the dirit seqi enre switch N60 

then successively engages the fifth, sixth, seventh 
and eighth contacts in the associated contact 
bank, thereby to cause the third digit 1 regis 
tered in the third code switch C 30, the fourth 
digit 2 remistered in the first, numerical Switch 
D 49, the fifth dirit 3 registered in the second 
numerical Switch E55 and the Sixth dirit 4 
registered in the third numerial Switch F80 
to be transmitted successively to the primary 
selector 40, 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 called subscriber Substation 
therein, in the manner previously explained. 

Subsequently, the wiper 63 of the digit se 
quence Switch N60 engages the ninth contact 
in the associated contact bank, thereby to con 
plete the previously traced alternative circuit for 
energizing the magnet NM 64. When thus 
energized the magnet NM 64 operates and re 
stores, thereby to drive the wipers noted of the 
digit sequence switch NAS an additional step 
in the counterclockwise direction. At this time, 
the register translator 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 subscriber 
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 between the calling private sub 
Scriber Substation. TP in exchange zone 38 and 
the called Subscriber substation in the exchange 
in Zone 6, and the subsequent release of the 
apparatus involved in the established connection 
are the Sane as those previously explained. 
In view of the foregoing explanation of the 

mode of Operation of the primary selector 40, 
the primary register 58 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 66, it will be understood that this 
apparatus is Operative, in a substantially identical 
manner, to extend cails from other calling sub 
Scriber Substations in exchange zone 38 to a 
called Subscriber substation in the exchange in 
Zone 46. 

Toil calls from a private subscriber substation 
rendered eactended 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 
paratuS 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 3 has seized the trunk 
429 extending to the primary selector 43, and 
that the finder switch F598 has seized the pri 
mary register 63, in the manner previously ex 
plained. In this case, a circuit is completed for 
energizing the winding of the extended service 
relay R949 in the primary register 5 which is 
effective to cause the latter relay to operate. The 
last-mentioned circuit extends from ground by 
way of the winding of R942, C55, the wiper 505 
of the finder switch F590, the contacts 647, the 
control conductor C423 of the trunk 429, the 
control Wiper of the switching mechanism in the 
line Switch 3 and the magnet M42 and the 
resistor 4:3 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 423 upon the magnet M42; 
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 R94) being of the marginal type, as pre 
viously noted. 
The Subscriber at the calling private subscriber 

SubStation TX then proceeds to dial the direc 
tory number of the called subscriber substation, 
thereby to cause the first code digit to be reg 
istered in the first code switch A80) in the pri 
mary register 50, the Second code digit to be reg 
istered in the Second code switch B89 in the 
primary register 5 in the event this is neces 
sary, in the manner previously explained. When 
the first code digit is registered in the first code 
Switch A89, the second code digit is registered 
in the second code switch B80, or the third code 
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'digit is registered in the third code switch C820, 
as the case may be, the previously traced circuit 
for energizing the winding of the translate relay 
Rf 050 is completed, in the manner previously ex 
plained; whereby operation of the register trans 
lator allotter 60 is initiated. Again assuming that 
the register translator allotter 60 assigns the 
register translator 70 to the use of the calling 
primary register 50, the finder switch Fif 80 oper 
lates to seize the primary register 50, in the man 
ner previously explained. 
When the register translator 70 is thus con 

nected to the primary register 50, operation of 
the send switch U843 is initiated, in the manner previously explained. In the primary register 
59, the wiper 892 of the first code switch A890 
engages one of the contacts in the associated con 
tact bank, thereby to mark the first code digit 
to the contact bank associated with the wiper 
84t of the send switch U849, in the manner pre 
viously explained. Also, the operated extended 
service relay R945 completes, at the contacts 94, 
an obvious path for applying ground potential 
to the extended Service conductor C866 termi 
nated by the eighth contact in the contact bank 
associated with the wiper 84 of the send switch 
U830. Hence, during the operation of the send 
switch US40, the first code digit registered in 
the first code switch A800 is transmitted to the 
first code switch AA 70 in the register translator 30 
79, in the manner previously explained. Also, 
when the wiper 84t of the send switch U849 en 
gages the eighth contact in the associated con 
tact bank terminating the grounded extended 
service conductor C866, direct ground potential 
is applied to the send conductor C865, thereby to 
compete a direct ground circuit for energizing 
in series the winding of the step relay R 350 and 
the winding of the mark relay Rf 340 in the reg 
ister translator 70, thereby to cause both of the 
Tast-mentioned relays to operate. More particu 
larly, the mark relay R? 340 in the register trans 
lator 70 operates at a time when the wiper f33 
of the station switch UB4830 engages the eighth 
contact in the associated contact bank terminat 
ing the conductor C. 34 extending to the winding 
of the 'extended service relay Ri 520; whereby an 
obvious circuit, including the contacts 34t, the 
wiper 83? of the station switch UB 830 and the 
engaged eighth contact in the associated contact 
bank and the conductor C? 34, is completed for 
energizing the winding of the extended service 
relay R 520. When thus energized the extended 
service re'ay Ri52) operates to complete, at the 
contacts (52, an obvious holding circuit, includ- 55 
ing the grounded hold conductor C 353, for en 
ergizing the winding thereof. Also, the extended 
service relay R? 529 completes, at the contacts 
f522, an obvious path for applying ground po 
tential to the Y conductor in the group of WXYZ 
marking conductors 959. '' 

Subsequently, the storage transfer switch 
U19 0 in the register translator 70 operates to 
transfer the items of record information stored 
in the register translator it to the code storage 
devices in the associated one of the toll ticket 
repeaters, such, for example, as the toll ticket 
repeater 90, in the manner previously explained. 
During this operation of the storage transfer 
switch U.9 g the wiper 1913 thereof is effective 
to transfer the marking of the Y conductor in 
the group of WXYZ marking conductors f959 to 
the tenth code storage device in the mechanical 
storage unit in the toll ticket repeater 90, the 
marking in the group of WXYZ marking con- 75 
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ductors 959 corresponding to the digit 9, as pre 
viously explained. 

Subsequently, during the operation of the toll 
ticketing apparatus to produce a toll ticket for 
the present toll call at the termination of the 
established connection, the digit 9 stored in the 
tenth code storage device in the toll ticket re 
peater 90 is transferred to an appropriate one 
of the code storage devices in the associated 
printer controller, such as, for example, as the 

inter controller 92. The printer controller S2 
then governs the associated toll ticket printer, 
such, for example, as the toll ticket printer 35, 
to cause the toll ticket printer 95 to print the 
digit 9 stored in the code storage device men 
tioned upon the toll ticket being produced at a 
position 'thereon following the fourth digit of the 
numerical portion of the directory number of 
the calling private subscriber substation ren 
idered extended service. Accordingly, in the 
present example, the toll ticket produced will 
bear the following indicia under the heading: 

Calling 
Zone Ex. 

381-09.019. 

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 call 
ing private subscriber substation TX, but also 
the fact that the calling private subscriber sub 
station TX is rendered extended service due to 
the presence of the digit 9 following the numeri 
cal portion of the directory number thereof. 
At this point, it is again noted that private 

subscriber 'substations which are rendered ex 
tended service pay a higher flat rate service 
charge than ordinary private 'subscriber substa 
tions, which entitles them to certain preferences 
pertaining to billing for services. More particu 
larly, a private subscriber substation which is 
rendered extended service may call remote ex 
changes in the zones thereof without charge, and 
is entitled to a predetermined rebate in connec 
tion with toll calls. Preferably, the toll tidkets 
produced for a private subscriber substation'?en. 
dered extended service are recalculated man 
ually upon a bulk unit basis and billed accord 
ingly. 

No.: 

Tolls calls from party subscriber-substations 
The extension of a toll call from a party sub 

scriber substation, such, for example, as one of 
the party subscriber substations Tsi, TS2, TS3 
or TS4 connected to the party subscriber line 
407, is initiated at the calling party subscriber 
'substation and extended therefrom under the 
control of the calling device thereat, in the man 
ner previously explained; however, the appara 
tus in the primary register and in the "register 
translator operate in a slightly different man 
ner, as explained more fully below. 
Assume that a call has been initiated at one 

of the party subscriber substations Tsi, TS2, 
TS3, or TS4, that the associated line switch 32 
has seized the trunk '420 extending to the pri 
mary selector. 49, and that "the finder switch 
F500 has seized the primary register 58, in the 
manner previously explained. In the present 
example, in the event the call is initiated at the 
first party subscriber substation TSA, no ground 
impulses are transmitted from the calling device 
thereat over the positive line conductorica.09 of 
the party subscriber line 407 incident to the dial ling of the first code digit; in the event the call 
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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 C409 
of the party Subscriber line 40 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 47 in the calling 
device thereat over the positive line conductor 
C409 of the party subscriber line 487 incident to 
the dialing of the first code digit; finally, in the 
event the call is initiated at the fourth party 
Subscriber substation TS4, three ground im 
pulses are transmitted from the can springs 449 
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. 
By Way of example, 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 C409 of 
the party subscriber line 407, 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 C4O9 of the party subscriber 
line 40, while the set of can springs 449 is open; 
then to transmit, by way of the set of cam springs 
449, the second ground impulse over the positive 
line conductor C409 of the party subscriber line 
407, while the set of impulse springs 448 is closed, 
etc. The calling devices at the second party sub 
scriber substation TS2 and at the third party sub 
Scriber substation TS3 are operative in a similar 
manne. 
Each time a ground impulse is transmitted 

over the positive line conductor C409 of the party 
Subscriber line 407 a path is completed for short 
circuiting the lower winding of the party line re 
lay R90 in the primary register 50; this path ex 
tending from ground by way of the lower winding 
of R90, C5, the wiper 5 of the finder switch 
F500, the contacts 63, the line conductor C42 
of the trunk 420 and the line switch 32 to the 
grounded positive line conductor C409 of the party 
Subscriber line 40. When the lower winding of 
the party line relay R90 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 
R90 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 R9 O 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 R90 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 407 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 
R90 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 calling device at the calling party sub 
scriber substation on the party subscriber line 
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407; and the party line relay R90 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 
A.O. 
The first time the party line relay R90 oper 

ates it completes, at the contacts 9, an obvious 
circuit, including the contacts f f and 23, for 
energizing the lower winding of the party relay 
R. 20. When thus energized the party relay 
R? 20 operates partially, thereby to complete, at 
the contacts 2f, an obvious path, including the 
contacts 047, for short-circuiting the upper 
Winding thereof. The first time the party line 
relay R9 to restores it interrupts, at the contacts 
9, the previously mentioned path for short-cir 
cuiting the upper winding of the party relay 
R. 20; whereupon an obvious series circuit, in 
cluding the contacts 04 and f2., is completed 
for energizing the upper and lower windings of 
the party relay R? 120. When thus energized the 
party relay R? 20 operates fully, thereby to in 
terrupt, at the contacts 23, a further point in 
the previously mentioned path for short-cir 
cuiting the upper winding thereof, and to pre 
pare, at the contacts ff22, a circuit traced here 
inafter for energizing the lower winding of the 
party relay R? 30. The second time the party line 
relay R9 ?o 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 
Rf 30, whereby the latter relay operates first par 
tially and then fully in the manner explained 
above, Finally, in the event the party line relay 
R90 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 R40; 
thereby to cause the latter relay to operate and 
complete, at the contacts 14, 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 R 20, 
R. 30 and R. 40, in conjunction with the calling 
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 TSf, none of the party 
relays R 20, R30 and R49 will 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 R, 20 will be operated incident to the dial 
ing of the first code digit; in the event the call 
is initiated at the third party subscriber Substa 
tion TS3, the first party relay R? 20 and the 
second party relay R. 30 will be operated inci 
dent to the dialing of the first code digit; finally, 
in the event the call is intiated at the fourth 
party subscriber substation TS4, the first party 
relay R. 20, the second party relay R. 3 and 
the third party relay R 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 switch A800 in the primary 
register 50, the digit cutoff relay Rff fo operates, 
as previously explained, whereby a common point 
in the operating circuits for energizing the lower 
windings of the party relays R 20 and R? 30 
and the winding of the party relay R? 40 is inter 
rupted. This arrangement positively prevents 
the operation of the party line relay R90 inci 
dent to the dialing of the second code digit, the 
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third code digit, etc., from causing further operar 
tion of the party relays R 20, R30, and R. 40. 
It will be understood that the party line relay 
R90 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 1 ne 47; however, the operation of the 
party line relay R910, subsequent to the dialing 
of the first code digit, is without effect due to 
the operated position of the digit Cutoff relay 
Rf 0, as explained above. Upon operating, the 
party relays R 20, R, 3C and R?40 respectively 
complete, at the contacts ff24, 34 and 42, 
obvious paths for respectively applying ground 
potental to the three party conductors C86, 
C868 and C869, respectively terminated by the 
ninth, tenth and eleventh contacts in the contact 
bank associated with the wiper 86 of the Send 
switch U840, for a purpose more fully explaine 
hereinafter. . 
As noted above, the subscriber at the calling 

party subscriber substation TS, TS2, TS3 or 
TS4 proceeds to dial the directory number of the 
called subscriber substation, thereby to cause the 
first code digit to be registered in the first code 
switch. A890 in the primary register 50, the Second 
code digit to be registered in the Second code 
switch B80 in the primary register 59, in the 
event this is necessary, in the manner previously 
explained. When the first code digit is regis 
tered in the first code switch A89, the Second 
code digit is registered in the second code SWitch 
B80, or the third code digit is registered in the 
third code switch C820, as the case may be, the 
previously traced circuit for energizing the wined 
ing of the translate relay R05) is completed, in 
the manner previously explained; whereby opera 
tion of the register translator allotter 60 is ini 
tiated. Again assuming that the register trans 
lator allotter 60 assigns tie register translator 
70 to the use of the calling primary register.53, 
the finder Switch F83 operates to seize the pri 
mary register 50, in the manner previously ex 
plained. 
When the register translator is thus con 

inected to the primary register 5), operation of 
the send switch U840 is initiated, in the manner 
previously explained. In the primary register. 53, 
the wiper 802 of the first code Switch A388 -en 
gages one of the contacts in the associated con 
tact bank, thereby to mark the first code: digit 
to the contact bank aSSociated With the wiper 86. 
of the send switch U848, in the manner previously 
explained. Also, in the event one or more of 
the party relays R 20, R30 and Rif 49 are 
Operated, one or more of the paths for applying 
ground potential respectively to the party mark 
ing conductors C867, C868 and C389 are com 
pleted, the last-mentioned marking conductors 
being respectively terminated by the ninth, tenth 
and eleventh contacts in the contact bank, asso 
ciated with the Wiper 84 of the send Switch 
U840. Hence, during the operation of the send 
SWitch U840, the first code digit registered in 
the first code switch A80) is transmitted to the 
first code SWitch Ali O in the register translator 
70, in the manner previously explained. Also, 
when the Wiper 84 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 C869, direct ground potential is 
applied to the send conductor. C865 in the event 
the respective party relays. R? 20, . R? 30, and 
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Rf 40 occupy their operated positions; thereby 
to complete direct ground circuts for energizing 
in series the winding of the step relay R?.350 and 
the winding of the mark relay R340 in the regis 
ter translator 70, thereby to cause both of the 
last-mentioned relays to operate. More particu 
larly, the mark relay R340 in the register trans 
lator TO operates at a time when the wiper 83 
of the station Switch UB 830 engages the ninth 
contact in the associated contact bank terminat 
ing the conductor Cl33, in the event the party 
relay R? 20 in the primary register 50 occupies 
its operated position; the mark relay R340 reop 
erates at a time when the wiper 83 of the sta 
tion Switch UB 830 engages the tenth contact 
in the aSSociated contact bank terminating the 
conductor C32, in the event the party relay 
R. 30 in the primary register 50 occupies its 
operated position; and the mark relay R340 
reoperates at a time when the wiper 83 of the 
Station switch UB 830 engages the eleventh con 
tact in the associated contact bank terminating 
the conductor Cl3, in the event the party relay 
R. 4 in the primary register 50 occupies its 
Operated position. The successive application of 
ground potential to the conductors Cl33, Cf.32 
and C3 respectively completes obvious circuits 
for energizing the windings of the party relays 
R:530, R 540 and R. 550, whereby each of the 
reiays mentioned operates. Upon operating, the 
party relays R 539, R. 540 and R550 respectively 
complete, at the contacts 533, 543, and 553, 
obvious holding circuits, including the grounded 
hold conductor C 553, for respectively energizing 
the Wiindings thereof. 

In View of the foregoing explanation of the 
mode of operation of the party relays Riff 20, 
Rf 30 and R? 40 in the primary register 50 and 
the party relays R 53), RF 540 and R? 550 in the 
register translator 70, it will be understood that, 
When a call is initiated at the first party sub 
Scriber substation TS f, none of the party relays 
R530, R 540 and R550 is operated; when a 
call is initiated at the second party subscriber 
Substation TS2 the first party relay R. 530 is 
Operated; when a call is initiated at the third 
party Subscriber substation TS3 the first party 
relay R 538 and the second party relay R154 
are operated; and when a call is initiated at the 
fourth party subscriber substation TS4 the first 
party relay R. 530, the second party relay R. 540 
and the third party relay R550 are operated. 
When none of the party relays R 538, R. 540 and 
R55) occupies its operated position an obvious 
path, including the contacts 532, 542 and 552, 
is completed for applying ground potential to 
the first hold conductor C?; when the first party 
relay R53) occupies its operated position an 
obvious path, including the contacts 53, 544 
and 555, is completed for applying ground po 
tential to the Second hold conductor C2; when 
the first and second party relays R? 530 and R. 540 
occupy their operated positions an obvious path, 
including the contacts 54 and 556, is com 
pleted for applying ground potential to the third 
hold conductor C3; and when the first, second 
and third party relays R 530, R 540 and R. 550 
occupy their operated positions an obvious path, 
including the contacts 55, is completed for 
applying ground potential to the fourth hold con 
ductor C4. Also, the three party relays R 530, 
R 540 and R550 control the paths for applying 
ground potential to the four hold conductors C, 
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 TO the storage slave 
relay R940 in the register translator 70 operates 
in order to connect the hold conductors C, C2, 
C3 and C4, respectively, to the hold conductors 
C973, C974, Ct95 and C976 extending to the 
detector 80; whereby ground potential is applied 
to One of the last-mentioned hold conductors, de 
pending upon the various positions of the party 
relays R 53, R. 540 and R550 in the register 
translator 70, as explained above. 
In view of the foregoing explanation of the 

mode of operation of the party relays R 530, 
Rf 540 and R. 550 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 
C973 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 TS, the directory number of the terminal 
mentioned being 0100; when the detector 80 is 
connected to the register translator 70, ground 
potential will be applied to the hold conductor 
Cf 974 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 
scriber substation TS2, the directory number of 
the terminal mentioned being 0200; when the 
detector 80 is connected to the register trans 
lator 70, ground potential will be applied to the 
hold conductor C975 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 be applied 
to the hold conductor C f$76 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 ticketing 

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 items 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 invention. 
What is claimed is: ...: 
1. 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, Switching apparatus for Setting up a con 
nection from a calling one of said stations 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 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 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 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 means gov 
erned by the class of said calling station for se 
lectively controlling said automatic register 
eaS. - 

3. 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 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 
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 register 
means, and means controlled incident to the ter 
mination of said connection 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 secondi basis, 
means: governed by the class. of said, calling; sta 
tion: for selectively controling said, autoniaatic 
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 cons-- 
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 biled to stations, 
of said:first class on a first basis, and to stations. 
of said:second class. On a second basis, Switching 
apparatus: for setting: up a connection from a. 
calling one of said stations to a called one of: 
said: stations, automatic means. for reistering: 
certain items of recordinformation pertaining to: 
Said connection including an item indicating the 
established charge for said crnnection calculated 
on said first, basis, and additional means, gov 
erned in the event the station to be billed sis. of 
said second class for registering another item 
indicating that the established charge-, for said: 
connection should be recalculated on said, Second 
basis. 

6. 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 hasis, and 
to calling stations of said second-class on a second. 
basis, Switching apparatus for setting up a cons. 
nection. from a calling ones of said stations to a 
called one of said stations, automatic means for 
registering certain items of record information 
pertaining to said connection including an item 
indicating the established: charge for said icon 
nection calculated on said first, basis, and afdie 
tional automatic means c^ntrolled in the event 
Said calling Station is of said:second-class for reg 
istering another item indirating that the estab 
lished charge: for. Said. Connection, should be re 
calculated on said second basis: 

7. In a telephone system including a plurality 
of stations of first and second classes in which 
ther charges for connections are biled 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 recordin 
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 biled 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, automatic means con 
trolled incident to the setting up of said connec 
tion. 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 item 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. 
charge being calculated on said first basis, and. 
additional 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 
controlled 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, calling station for operating, 
Said. Switching apparatus to set up a connection 
from Said, calling station to a called one of said 
Stations, automatic means Selectively operative: 
to. register certain items of record information 
pertaining to said connection and including a . 
first-item indicating. that the charge for said con 
nection is to be billed to said calling station cal 
culated on Said first basis or a second item indi 
cating that the charge for said connection is to 
be billed to. Said, calling 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 system including a plurality, 
of stations of first and second classes in which 
the charges, for connections are biled 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 associatin a calling one of said 
Stations with. Said register mechanism, means 
Controlled when Said calling station is associated 
with said register mechanism for selective'v op 
erating said class register in accordance with the 
class of said calling station. Switching apparatus, 
means, including said registor mechanism con 
trollable from Said calling station for operating 
said switching apraratt's to set up a connection 
from Said calling station to a called one of Said 
stations, automatic means for repristering certain 
items of record information pertaining to said 
connection including an item indirating the eS 
tablished charge for said connection calculated 
On Said first basis, and additional means governed 
by said class register in the event said calling 
station is of Said Second class for reoristering an 
other item indicating that the established charge 
for said connertion should be recalculated on 
said Second basis. 

11. 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 caling stations of said second class 
on a second basis, register 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 caling 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 billed 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 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 
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tions to a called One of said stations, automatic 
means for registering certain items of record in 
formation pertaining to said connection includi 
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 controlable 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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