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2 
digits designating the terminating exchange and 
the four digits designating the called ine in the 
terminating exchange. When the first digit of 
the designation of the terminating exchange is 
dialed over the calling subscriber line, the first 
automatic switch associated with the Selected 
trunk circuit operates to select an idle director in 
a corresponding group of directors. 
In accordance with one feature of the inven 

tion, the selected director comprises a two-no- . 
tion switch which is set in accordance with the 
second and third digits of the designation of the 
terminating exchange, a digit register operative to 
register the four digits of the designation of the 
called subscriber line and a code register which is 
controlled in accordance with the operation of the 
two-motion switch to register the three digits 
of the designation of the terminating exchange 
and a rate factor applicable to the call from the 
originating exchange to the terminating ex 
change. 

Furthermore, the selected trunk circuit con 
prises two line conductors; and the selected di 
rector is so connected and arranged that it op 
erates to send over one of the line conductors of 
the selected trunk circuit a first set of digits, 
comprising directive digits, which is determined 
by the setting of the two-motion switch therein, 
and a second set of digits corresponding to the 
four digits of the designation of the called sub 
scriber line. Further, the director is operative to 
send in code over the other line conductor of the 
selected trunk circuit the three digits and the rate 
factor registered in the code register therein. 
Finally, the selected director is released after it 
has sent the two sets of digits over the selected 
trunk circuit. Also, the selected trunk circuit is 
so connected and arranged that when the direc 
tor sends the first directive digit, the Second au 
tomatic switch thereof selects an idle one of the 
toll ticket repeaters. 
In accordance with a further feature of the 

invention, the originating exchange comprises a 
number of converters accessible to the toll ticket 
repeaters and two detectors accessible to each 
subscriber line in the originating exchange. 
When the selected toll ticket repeater is seized 
by the second automatic switch of the selected 
trunk circuit, it operates automatically to select 
an idle one of the converters; and when an idle 
one of the converters is selected, it operates to. 
initiate operation of the two detectors. The Se 
lected toll ticket repeater is so connected and ar 
ranged that it repeats over a toll line extending 
therefrom to the intermediate exchange the re 
mainder of the directive digits of the first set of 
digits and all of the digits of the Second set of 
digits sent by the selected director over the Se 
lected trunk circuit. The intermediate exchange 
comprises a switch train which is Operative in 
response to the remainder of the directive digits 
of the first set of digits sent over the toll line from 
the selected toll ticket repeater to seize a toll line 
extending to the terminating exchange; and the 
terminating exchange comprises a local switch 
train which is operative in response to the second 
set of digits sent over the toll line from the Se 
lected toll ticket repeater to seize the called sub 
scriber line. 
In accordance with another feature of the in 

vention, the selected director and the selected 
toll ticket repeater are so connected and arranged 
that the director is operative automatically to 
send the first set of digits therefrom over the 
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director to send the second set of digits therefrom 
over the trunk circuit depends upon the operation 
of the selected toll ticket repeater to find an idle 
one of the converters in the group of converters 
accessible thereto. 
The selected toll ticket repeater and the selected 

converter comprise a number of code registers 
and are so connected and arranged that the sec 
ond set of digits sent by the selected director over 
the selected trunk circuit are converted in the 
selected converter into codes and then transferred 
to the selected toll ticket repeater and registered 
in the code registers therein. Furthermore, the 
selected converter operates to register in the code 
registers therein codes corresponding to the three 
digits designating the terminating exchange and 
the rate factor sent by the selected director over 
the selected trunk circuit. . . 
In accordance with another feature of the in 

vention, the two detectors operate independently 
to detect the designation of the calling subscriber 
line and comprise code registers in which the four 
respective digits of the designation of the calling 
subscriber line are registered. Further, the two 
detectors are so connected and arranged that in 
the event the corresponding code registers there 
in register digits of different numerical values, an 
alarm is operated; while in the event the cor 
responding code registers therein register digits 
of the same numerical values, these codes are 
transferred to the code registers in the selected 
converter, whereupon the two detectors are re 
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leased. The selected converter then Operates 
to transfer the several codes registered in the 
code registers therein to the code registers in the 
selected toll ticket repeater and is then released. 
In accordance with a further feature of the in 

vention, a timer is provided in the selected toll 
ticket repeater which is operated when the call 
is answered at the subscriber substation asso 
ciated with the called subscriber line in order to 
establish a rate factor depending upon the dura 
tion of the call, which rate factor is registered 
in the code registers in the selected toll ticket 
repeater. Furthermore, the Originating exchange 
comprises a toll ticket printer, a number of 
printer controllers accessible to the toll ticket 
repeaters, and a date and time unit commonly 
associated with the printer controllers, each 
printer controller comprising a number of code 
registers. When the established connection be 
tween the calling subscriber line and the called 
Subscriber line is released, the selected to ticket 
repeater operates automatically to select an idle 
one of the printer controllers, whereupon the date 
and time unit operates certain of the code regis 
ters in the selected printer controller to register 
therein information concerning the month, day, 
hour and minute of the release of the established 
connection between the calling subscriber line 
and the called subscriber line. The selected toll 
ticket repeater then operates to transfer the 
codes stored in the code registers therein to the 
code registers in the selected printer controller, 
w?"Pon the selected toll ticket repeater is re 
eased. 
In accordance with a further feature of the 

invention, the printer controller comprises a 
number of two-motion switches respectively op 
erative to calculate at different rates the total 
cost of a call. The selected printer controller 
then Operates to select a predetermined one of 
the calculating switches, depending upon the 
code registered in a given one of the code regis 

Selected trunk circuit; while the operation of the 75 ters therein and corresponding to the rate factor 





4. 
with the various one-way toll lines extending 
to the exchange and having access to the vari 
ous one-way toll lines extending from the ex 
change. For example, the exchange 5 con 
prises a group selector switch 80 individually 
associated with the one-way toll line 555 ex 
tending from the exchange 50 to the exchange 
5, the one-way toll line 555 being individually 
associated with the toll ticket repeater 65 in 
the exchange 50, and has access to the one-way 
toll line 22 Of extending from the exchange 5 
to the exchange 52, the one-way toll line 220 
including a dial repeater 8. 

Preferably, each of the line switches included 
in the various exchanges is idéntical to the line 
switch 60 included in the exchange 50, which 
line switch comprises, as best shown in Fig. 2, 
a rotary switch D220 including five wipers 22, 
222, 223, 226 and 227 provided with individually 
associated contact banks and a magnet M228 
for driving the wipers noted. Also, the line 
switch 60 comprises a line relay R200, a hold 
relay R2 0 and a circuit network connected and 
arranged in a manner more fully described here 
inafter. Finally, a call register meter provided 
with an operating magnet M240 is individually 
associated with the line switch 60. 

Preferably, each of the first code selector 
switches included in the various exchanges is 
identical to the first code selector switch 6 in 
cluded in the exchange 50, which first code 
selector switch comprises, as best shown in Figs. 
3 and 4, a Strowger mechanism 480 including 
a wiper carriage movable in both vertical and 
rotary directions and an associated contact bank. 
More particularly, the Strowger mechanism 4.80 
is of the 200 point type and comprises a first 
wiper set, including the wipers 48, 482 and 483, 
and a second wiper set, including the wipers 
484, 485 and 486. The contacts arranged in the 
associated contact bank are divided into two 
groups accessible to the respective wiper sets, 
each group of contacts including ten vertically 
spaced-apart rows of contact sets and each row 
of contact sets being peripherally arranged and 
including ten individual contact sets. Also, the 
Strowger mechanism 480 comprises a vertical 
magnet M392 for driving the wiper carriage step 
by step in the vertical direction and a rotary 
magnet M399 for driving the wiper carriage step 
by step in the rotary direction. Furthermore, 
there are associated with the Strowger mech 
anism 480 four sets of Switch springs S32, S373, 
S376 and S424 which are actuated when the 
wiper carriage is moved in the vertical direction 
away from its normal position; two sets of Switch 
springs S423 and S425 which are actuated when 
the wiper carriage is moved in the rotary direc 
tion away from its normal position; and two 
sets of switch springs S377 and S400 which are 
actuated when the wiper carriage is moved in 
the rotary direction eleven steps away from its 
normal rotary position. 

Furthermore, the first code selector switch 
6 comprises a line relay R370, a hold relay 
R350, an impulse relay R340, a transfer relay 
R360, a tone relay R380, two timing relays R320 
and R300, a switch-through relay R440, two 
Switching relays R460 and R470, a test relay 
R430, a number of control relays R30, R330, 
R40, R420 and R450, an impedance element 
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I58 and a circuit network connected and ar 
ranged in a manner more fully described here 
inafter. 75 
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Preferably, each of the directors included in the 

various exchanges is identical to the director 4 
included in the exchange 50, which director Com 
prises, as best shown in Figs. 5, 6, 7 and 8, a 
Strowger mechanism 700 including a wiper car 
riage movable in both vertical and rotary direc 
tions, and an aSSOciated contact bank. More 
particularly, the Strowger mechanism 700 com 
prises a wiper set including ten wipers 70 to 710, 
inclusive; and the associated contact bank com 
prises ten vertically. Spaced-apart rows of con 
tact sets, each row of contact sets being periph 
erally arranged and including ten individual con 
tact sets. Further, the Strowger mechanism TOO 
comprises two vertical test wipers 7 and 72, 
which are moved only in the vertical direction by 
the wiper carriage, and an associated vertical test 
contact bank 3. Also, the Strowger mecha 
nism 100 comprises a vertical magnet M115 for 
driving the wiper carriage step by step in the ver 
tical direction and a rotary magnet M76 for 
driving the wiper carriage step by step in the ro 
tary direction. Furthermore, there are asso 
ciated with the Strowger mechanism 700 two sets 
of switch springs S563 and S7 8 which are actu 
ated when the wiper carriage is moved in the 
vertical direction away from its normal position. 
Also, the director 64 comprises a rotary switch 
CN740, including three wipers 743, 745 and 74 
provided with individually associated contact 
banks and a magnet M74 for driving the wipers 
noted; a rotary switch TT30, including two wipers 
133 and 735 provided with individually asso 
ciated contact banks and a magnet MT3 for 
driving the wipers noted; a rotary switch MT20, 
including three wipers 723, 725 and 728 provided 
with individually associated contact banks and a 
magnet M72 for driving the wipers noted; a ro 
tary switch C800, including three wipers 803, 80s 
and 80 provided with individually associated 
contact banks and a magnet M80 for driving the 
wipers noted; a rotary switch D80, including 
three wipers 83, 85 and 8.7 provided with in 
dividually associated contact banks and a magnet 
M8 for driving the wipers noted; a rotary 
switch U820, including five wipers 822, 824, 826, 
828 and 830 provided with individually asso 
ciated contact banks and a magnet M82 for driv 
ing the wipers noted; and a rotary switch S840, 
including five wipers 843, 845, 849, 852 and 854 
provided with individually associated contact 
banks and a magnet M84 for driving the wipers 
noted. Also, it is noted that a jumper field 74 
is arranged between the contact bank of the 
Strowger mechanism 700 and a given one of the 
contact banks of each of the rotary switches 
T130 and S840 for a purpose more fully described 
hereinafter. 
The rotary switch CNT40 constitutes a sequence 

Switch for controlling the operation of the 
Strowger mechanism 700; the rotary switch 
T30 constitutes a storing and sending switch for 
the three letters designating the called exchange 
and the rate factor digit applicable to the call be 
tween the originating exchange 50 and the termi 
nating exchange. The rotary switches M72O, 
C800, D80 and U820 respectively constitute stor 
ing Switches for the thousand, hundred, ten and 
unit digits of the directory number of the called 
Subscriber line in the called exchange; while the 
rotary Switch S840 constitutes a sending switch 
for the directive digits stored in the Strowger 
mechanism 700 and the thousand, hundred, ten 
and unit digits of the directory number of the 
called subscriber line in the called exchange re 

) 
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spectively stored in the rotary switches M720, 
CBO, D8D and U820. 

Further, the director 64 comprises a first im 
pulsing device I6 f4, a second impulsing device 
I65, two impulse relays R500 and R560, a test 
relay R50, a cut-off relay R60, a stop relay 
R630, two timing relays R.640 and R660, a num 
ber of control relays R520, RS40, R530, R550, 
R620, R650 and R880, and a control network con 
nected and arranged in a manner more fully de 
scribed hereinafter. 

Preferably, each of the selector hunting switch 
es included in the various exchanges is identical 
to the selector hunting switch. 62 included in the 
exchange 50, which selector hunting switch com 
prises, as best shown in Fig. 9, a rotary switch in 
cluding six wipers 9 to 915, inclusive, provided 
with individually associated contact banks and 
a magnet M97 for driving the wipers noted. 

Preferably, each of the director selector switch 
es included in the various exchanges is identical 
to the director selector switch 63 included in the 
exchange 50, which director selector Switch com 
prises, as best shown in Fig. 9, a Strowger mech 
anism 920 including a wiper carriage movable in 
both vertical and rotary directions. More par 
ticularly, the Strowger mechanism 920 com 
prises a wiper set including five wipers 921"to 
925, inclusive, and an associated contact bank 
comprising ten vertically spaced-apart rows of 
contact sets, each row of contact sets being pe 
ripherally arranged and including ten individual 
contact sets. Further, the Strowger mechanism 
20 comprises a vertical magnet M990 for driving 

the wiper carriage step by step in the vertical di 
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Specifically, the crossbar switch OO comprises 
first and second groups of horizontal operating 
bars and first and second groups of vertical 
operating bars. The first group of horizontal 
operating bars includes five individual bars which 
are respectively operated by the magnets HM 
to HM5, inclusive; the second group of hori 
Zontal operating bars includes five individual 
bars which are respectively operated by the mag 
nets HM6 to HMO, inclusive; the first group of 
vcrtical Operating bars includes ten individual 
bars which are respectively operated by the mag 
neis VM? to WMO, inclusive; and the second 
group of vertical operating bars includes ten 

5 
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individual bars which are respectively operated 
by the magnets VMI to VM20, inclusive. The 
first crossbar switch 100 also includes two 
laundred contact sets which are operated under 
the joint control of the various horizontal and 
vertical operating bars, the arrangement being 
such that only one contact set is operated when 
the corresponding horizontal bar and the cor 
responding vertical bar is operated. Further, 
each contact set comprises ten pairs of contact 
Springs, each contact spring terminating the con 
trol conductor of one of the subscriber lines ex 
tending to the exchange 50. Accordingly, the 
control conductors of any group of ten sub 
scriber lines in a larger group of two thousand 
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35 
rection and a rotary magnet M99 for driving the 
wiper carriage step by step in the rotary direction. 
Also, there are associated with the wiper carriage 
of the Strowger mechanism 920 four sets of 
switch springs S94, S965, S966 and S980 which 
are actuated when the wiper carriage is moved 
in the vertical direction away from its normal 
position; two sets of switch springs S940 and 
S97 which are actuated when the wiper car 
riage is moved in the rotary direction away from 
its normal position; a set of switch springs S967 
which is actuated when the wiper carriage is 
moved in the rotary direction eleven steps away 
from its normal position; and a set of switch 
springs S963 which is actuated when the wiper 
carriage is moved in the vertical direction past 
the first level or row of contact sets in the asso 
ciated contact bank. Further, the director se 
lector switch, 63 comprises an impulse relay R960, 
a transfer relay R980, a timing relay R930, a test 
relay R950, a number of control relays R940 and 
R970, and a control network connected and ar 
ranged in a manner more fully described herein 
after. 

Preferably, one of the detectors included in 
each of the exchanges is identical to the de 
tector 70 included in the exchange 50; while the 
other of the detectors included in each of the 
exchanges is identical to the detector Tf in 
cluded in the exchange 50. Furthermore, the 
detectors 70 and 7 are substantially identical 
except that a digit storing element provided in 
the detector 70 is not provided in the detector 
f, as is explained more fully hereinafter. The 

detector 70 comprises, as best shown in Figs. 10 
to 14, inclusive, five crossbar switches OO f to 
005, inclusive, each of these switches being 

identical and each having access to the control 
conductors of as many as two thousand of the 
subscriber lines terminating in the exchange 50. 

40 

Subscriber lines terminating at the exchange so 
may be selected by operating the appropriate 
horizontal and vertical bars of the first crossbar 
switch 00. Similarly, the control conductors 
of any group of ten subscriber lines in the group 
of ten thousand subscriber lines terminating at 
the exchange 50 may be selected by operating 
the appropriate horizontal and vertical bars in 
an appropriate one of the crossbar switches 
00 to foots, inclusive. 
Furthermore, the detector TO comprises cross 

bar Switch control networks individually asso 
ciated with the respective crossbar switches, the 
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crossbar switch control network (OO being in 
dividually associated with the first crossbar 
switch 100. The crossbar switch control net 
Work OO comprises first and second relays M 
and 2M for respectively controlling the first and 
Second groups of horizontal magnets HMI to 
HM5, inclusive, and HM6 to HMO, inclusive; an 
odd hundred relay OC for controlling the first 
group of vertical magnets WM to WMO, inclu 
SiVe; and an even hundred relay EC for contro 
ling the second group of vertical magnets VM to 
VM20, inclusive. Further, the crossbar switch 
control network leo comprises a relay MS for 
controlling both of the first and second groups of 
horizontal magnets HMI to HMio, inclusive; a 
relay CS for controlling both of the first and sec 
Ond groups of vertical magnets WM to VM20, 
inclusive; and a relay DS for controlling circuits 
extending by way of the individual pairs of con 
tact springs included in each contact set in each 
crossbar switch. At this point it is noted that 
the cable of comprises ten leads respectively 
connected to corresponding Contact springs of 
the ten pairs of contact.springs in each contact 
set in each crossbar switch. 

Also, the detector TO comprises a counting re 
lay network 200 including ten counting relays 
fR to OR, inclusive, three switching relays RA, 
RB and RC, four code storing devices TOSM, 
OSC, OSD and 7 OSU, and four selecting relays 
MK, CK, DK and UK. The code storing de 

75 
vices TOSM, TOSC, TOSD and 7 OSU are adapted 
respectively to store codes corresponding to the 

  



6 
thousand, hundred, ten and unit digits of the 
directory number of a calling subscriber line ter 
minating at the exchange 50 in a manner more 
fully described hereinafter. Specifically, each 
of the code storing devices TOSM, 70SC, OSD 
and TOSU comprises ten relays respectively cor 
responding to the ten digits. For example, the 
code storing device TOSM comprises ten relays 
SM to OSM, inclusive, respectively correspond 
ing to the thousand digits 1 to 0. Similarly, the 
code storing device TOSC comprises ten relays 
SC to OSC, inclusive, respectively correspond 
ing to the hundred digits 1 to 0. Finally the 
code storing devices TOSD and 7 OSU respectively 
comprise ten SD relays and ten SU relays bear 

5 
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ing the previously mentioned relationships to the . 
10 ten digits and the 10 unit digits. The select 
ing relays MK, CK, DK and UK are arranged 
to associate the counting relay network 200 
selectively and sequentially with the code storing : 
devices 7OSM 7OSC, 70SD and TOSU. Also, four 
locking - relays ML, CL, IDL and ULu are respec 
tively associated with the four code storing de 
vices 70SM, 7OSC, 70SD and 70SU for a purpose 
more fully described hereinafter. 

It is noted that the code storing device OSM 
is connected and arranged to control by Way of 
the cable if 03 the magnets M, 2M, 3M, 4M, etc., 
respectively associated with the first crossbar 
switch 100, the second crossbar switch 002, 
etc.; the code storing device TOSC is connected 
and arranged to control by way of the cable Of 
the first and second groups of horizontal mag 
nets in the various crossbar switches; the code 
storing device TOSD is connected and arranged 
to control by way of the cable 04 the first and 
second groups of vertical magnets in the various 
crossbar switches; and the code storing device 
7 OSU is connected and arranged to control by 
way of the cable 05 the circuits which are 
adapted to be completed through the individual 
pairs of contact springs in the various contact 
sets in the various crossbar switches. 

Further, the code storing devices TOSM, 70SC, 
TOSD and 7 OSU are adapted to mark by way of 
the WXYZ leads in the first, second, third and 
fourth groups of marking leads f45, 452, 453 
and 454, respectively, in the cable 455, the 
thousand, the hundred, the ten, and the unit 
digits of the directory number of the calling Sub 
scriber line terminating at the exchange 50. 
More particularly, it is noted that each of the 

codestoring devices marks by way of the four 
of WXYZ leads in the associated group of mark ing leads the particular digit by utilizing a code 
arrangement. For example, the code storing de 
vice OSM marks by way of the WXYZ leads in 
the first group of marking leads 45 in the cable 
455 the particular thousand digit of the direc 

tory number of a calling subscriber line terminat 
ing at the exchange 50 in accordance with the 
following code: 

Marked leads 
in first 

g????p of 
leads 1451 

Particular thousand digit 
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40 

50 

55 
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Further, the detector 70 comprises a rotary 

switch F1 20 including a wiper if 23 provided . 
with an associated contact bank and a magnet 
M2 for driving the wiper noted; a transformer 
355 associated with a tone lead CO common 

to the five crossbar switches, a 2000 cycle alter 
nating current generator 352; a vacuum tube 
detector or rectifier f305; and an alarm device 
A300. Furthermore, the detector 70 comprises 
a start relay R?.350, two test relays R 320 and 
R. 330, an alarm relay R340, a check relay R360, 
an impulse relay R3 (, a reset relay R? 300, and 
a control network connected and arranged in a 
manner more fully described hereinafter. - 
The detector 7 is connected and arranged in a 

manner substantially identical to that of the de 
tector 70 except that the four code storing devices 
7 SM, 7 Isc, 7 isD and 7 ISU therein are not con 
nected and arranged to mark by Way of the 
WXYZ leads in the four groups of marking leads 
45, 452, 453 and f454 the codes stored there 

in. Further, the code storing devices included in 
the respective detectors 70 and 7 are connected 
and arranged to provide a series chain circuit for 

5 controlling the energization of the check relay 
R360 for a purpose more fully described herein 
after. 

Preferably, each of the toll ticket repeaters in 
the various exchanges is identical to the toll 
ticket repeater 65 included in the exchange 50, 
which toll ticket repeater comprises, asbest shown 
in Figs. 15 and 16, a rotary switch Si 680 includ 
ing six wipers 684, f 685, 686, 687, 688 and 
1689 provided with individually associated con 
tact banks and a magnet M168 for driving the 
wipers noted; a rotary switch F 690 including 
eight wipers 693, 694, 695, 696, 1697, 1698, 
699 and 69 provided with individually asso 

ciated contact banks and a magnet M69 for 
driving the wipers noted; a rotary switch 
U 570 including four wipers 158, 1578, 575 and 
í573 provided with individually associated con 
tact banks and a magnet M57 for driving the 
wipers noted; a rotary switch Di 590 including 
three wipers 596, 595 and 593 provided with 
individually associated contact banks and a mag 
net M59 for driving the wipers noted; and a 
rotary switch Tí 560 including two wipers i 563 
and 564 provided with individually associated 
contact banks and a magnet M56 for driving 
the wipers noted. Furthermore, there are asso 
ciated with the rotary switch U 570 two sets of 
switch springs S 597 and S 598 which are actu 
ated when this rotary switch is operated away 
from its normal rotary position. Also, there is 
associated with the rotary switch S 680 a set of 
switch springs Sf 689 which is actuated when this 
rotary switch is operated away from its normal 
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rotary position. Finally, there is associated with 
the rotary switch F90 a set of switch springs 
S67 which is actuated to one position when the 
rotary switch F690 occupies any one of its first 
to twelfth operated positions and which is actu 
ated to a second position when the rotary switch 
F690 occupies any one of its thirteenth to 
twenty-fifth Operated positions. 

Further, the repeater 65 comprises twelve code 
storing device S 60 to Sf 2, inclusive, which 
are utilized for a purpose more fully described 
hereinafter. Each of the code storing devices 
includes four relays comprising WXYZ relays. 
For example, the first code storing device S60 
includes four relays W, X, Y and Z, which are 
operated to store the code in the first code stor 
ing device S0 in a manner more fully de 
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scribed hereinafter. Finally, the repeater 65 
comprises a hold relay R500, a line relay R1505, 
a time start relay R. 540, two timing relays R? 545 
and R525, a test relay Rt 620, an impulse relay 
R625, two switching relays R 660 and R 670, a 
number of control relays R. 50, R 520, R530, 
R?630, R 640 and R 650, an impedance element 
I548, and a circuit network connected and ar 
ranged in a manner more fully described herein 
after. 

Preferably, each of the converters included in 
the various exchanges is identical to the con 
verter 66 included in the exchange 50, which con 
verter comprises, as best shown in Fig. 17, a ro 
tary switch N 770 including four wipers TT, 
TT2, 773 and 775 provided with individually 

associated contact banks and a magnet MTTT 
for driving the wipers noted; and a rotary switch 
R 790 including two wipers i 793 and 794 pro 
vided with individually associated contact banks 
and a magnet M79 for driving the wipers 
noted. Further, there is associated with the ro 
tary switch Rf790 a set of switch springs S. 96 
which is actuated when the rotary switch R, 90 
is operated away from its normal rotary posi 
tion. Furthermore, the converter 66 comprises 
eight code storing devices STOf to STO8, in 
clusive, which are utilized for a purpose more 
fully described hereinafter, each of the code stor 
ing devices including four relays, comprising 
WXYZ relays, which are operated to store the . 
code therein. Also, the converter. 66 comprises 
an impulse relay Rf745, a test relay R 740, a 
switching relay R705, a cut-off relay R. 30 and 
a number of control relays RITO, Rf 720, R 750, 
R55, R. 60 and R 65, and a circuit network 
Connected and arranged in a manner more fully 
described hereinafter. 

Preferably, each of the printer controllers in- . . 
cluded in the various exchanges is identical to 
the printer controller 67 included in the exchange 
50, which printer controller comprises, as best 
shown in Figs. 18, 19, 20 and 21, ten multiplier 
switches, one of which is illustrated at 260. 
The multiplier switch 260 comprises a Strowger 
mechanism 200 including a wiper carriage mov 
able in both vertical and rotary directions, a 
main wiper set including four wipers 2 Q, 202, 
203 and 204 carried by the wiper carriage, a 
vertical test wiper set including two wipers. 209 
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50 
and 2 to movable only in the vertical direction 
With the wiper carriage, and a rotary test wiper 
Set including two wipers 22 and 23 movable 
only in the rotary direction with the wiper car 
riage. Further, the Strowger mechanism 200 
comprises a main contact bank associated with 
the main wiper set and including ten vertically 
Spaced-apart rows of contact sets, each row of 

7 
Furthermore, the printer controller 67 com 

prises a rotary switch S1830 including five wipers 
83, 1832, 833, 834 and 835 provided with 

individually associated contact banks and a mag 
net M836 for driving the wipers noted; a rotary 
switch C840 including five wipers 84, f 842, 
843, 1844 and 845 provided with individually 

associated contact banks and a magnet M846 for 
driving the wipers noted; a rotary switch R900 
including six wipers 90, 1902, 1903, 904, 905 
and 906 provided with individually associated 
contact banks and a magnet M1907 for driving 
the wipers noted; and a rotary switch T2040 
including five wipers 204, 2042, 2043, 2044 and 
2045 provided with individually associated con 
tact banks and a magnet M2046 for driving the 
wipers noted. Also, a set of switch springs S2049 
is associated with the rotary switch T2040 which 
is actuated when the rotary switch T2040 is oper 
ated away from its normal rotary position. Fur 
thermore, the printer controller 67 comprises 
twenty-two code storing devices S200 to S2022, 
inclusive, which are utilized for a purpose more 
fully described hereinafter. Each of the code 
storing devices includes four relays, comprising 
WXYZ relays, which are operated to store there 
in the code, in a manner more fully described 
hereinafter. 

Furthermore, the printer controller 67 com 
prises four marking relays WA, XA, YA and ZA 
associated with the respective wipers 84, 1842, 
1843 and 1844 of the rotary Switch C1840, an im 
pulse relay R940, a hold relay R80, and a 
number of control relays R 820, R2025, R2050 and 

5 R220. A test relay R225, a transfer relay 
R2060 and a stop relay R2O70 are included in the 
printer controller 67 and are commonly associ 
ated with each of the multiplier switches in 
cluded therein, Finally, the printer controller 
6 comprises a circuit network connected and 
arranged in a manner more fully described here 
inafter. 

Preferably, the date and time units included 
in the various exchanges is identical to the date 
and time unit 68 included in the exchange 50, 
which date and time unit is connected and ar 
ranged in a manner identical to that of the unit 
disclosed in Figs. 36 to 39, inclusive, of the co 
pending application of John E. Ostline, Serial 
No. 278,728, filed June 12, 1939. More specifi 
cally, the date and time unit 68 comprises eight 
groups of marking leads 2030 to 2037, inclusive, 
wherein each group of marking leads includes 
four or WXYZ leads. More particularly, the two 
groups of marking leads 2030 and 203 corre 
spond to the ten and unit digits of the day; the 
two groups of marking leads 2032 and 2033 cor 
respond to the ten and unit digits of the month; 

contact sets being peripherally arranged and in 
cluding ten individual contact sets. Also, the 
Strowger mechanism 200 comprises a vertical 
test bank 208, associated with the vertical test 
wiper set and a rotary test bank 2 fl associated 
with the rotary test wiper set. Finally, the 
Strowger mechanism 200 comprises a vertical 
magnet M204 for driving the wiper carriage 
step by step in the vertical direction and a rotary 
magnet M206 for driving the wiper carriage step 
by step in the rotary direction. Also, there is 
associated with the wiper carriage of the Strow 
ger mechanism 200 a set of switch springs 
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S207 which is actuated when the wiper carriage 
is moved in the vertical direction away from its 
normal position. 75 

the two groups of marking leads 2034 and 2035 
correspond to the ten and unit digits of the 
hour; and the two groups of marking leads 2036 
and 203 correspond to the ten and unit digits 

At this point it is noted that 
the eight groups of marking leads 2030 to 2037, 
inclusive, are commonly associated with each of 
the printer controllers in the exchange 50, these 
groups of marking leads being respectively as 
sociated with the code storing devices S2015 to 
S2022, inclusive, incorporated-in the printer con 
troller 6. 

Preferably, each of the toll ticket printers in 
‘cluded in the various exchanges is identical to 
the toll ticket printer 69 included in the exchange 
50, which toll ticket printer is connected and 
arranged in a manner identical to that of the 
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toll ticket printer disclosed in Figs. 29 and 30 of 
the copending application of John E. Ostline, 
Serial No. 278,729, filed June 12, 1939. At this 
point it is noted that a group of marking leads 
250 comprising ten individual marking leads 
excending to the printer 67 is associated with 
the main contact bank of the S&rowger mecha 
nism in each of the multiplier switches by way 
of a jumperfield, the contact bank of the Strow 
ger mechanism 200 of the multiplier switch 260 
being associated with the group of marking leads 
250 by way of the jumper field 25f. Further 
more, the contact bank individually associated 
with the wiper 90 of the rotary switch R900 
included in the printer controller 67 is associated 
with the group of marking leads 250 by way of 
the jumper field 25. The connections in the 
jumper field 2í5í beween the group of marking 
leads 250 and the contact banks noted are pro 
vided for a purpose more fully described here 
inafter. . . 

Preferably, each of the group selector Switches, 
such as the group selector Switch 80 in the ex 
change 5, and each of the numerical selector 
switches, such as the numerical selector Switches 
90 and 9 li in the exchange 52, is a selector switch 
of the Well-known Strowger type; while each of 
the connector switches, such as the connector 
switch 92 in the exchange 52 is a connector 
switch of the well-known Strowger type. The 
dial repeater 8 operatively associated with the 
one-way toll line 220 extending from the ex 
change 5 to the exchange 52 may be any one of 
a number of well-known types, and the details 
of the construction and arrangemen & of this dial 
repeater are not described herein as they form 
no part of the present invention. 
The toll ticket printer 69 is so constructed and 

arranged that it is adapted to be controlled 
from any one of the printer controllers to print 
a toll ticket of the character of that shown in 
Fig. 24. Referring to Fig. 24, it is noted that the 
toll ticket printer 69 is operative to print the foll 
lowing information upon the toll ticket: 

1. The exchange code and directory number of 
the calling subscriber line. V 

2. The exchange code and directory number of 
the called subscriber line. 

3. The day and month of the call. 
4. The hour and minute of the call. 
5. The rate applicable to the call. 
6. The duration of the call in minutes. 
7. The cost of the call im appropriate mone 

tary values. (In the present example, in Shillings 
and pence.) 
As previously noted, a modified form of detec 

tor arrangement may be substituted for the de 
tectors O and 7. This modified form of detector 
arrangement utilizes only one detector and is 
otherwise substantially identical to the detector 
T0, shown in Figs. 10 to 14, inclusive, except that 
the code storing devices TOSM, TOSC, OSD and 
7 OSU and the counting relay network 200 in 
cluded in the detector 70 have been replaced 
with rotary switches. More specifically, it is con 
templated that the alternative form of detector 
arrangement will comprise apparatus Substan 
tially identical to the apparatus shown in Figs. 10, 
11 and 13 included in the detector 70 and the 
apparatus shown in Fig. 25. 
Referring now more particularly to Fig. 25, this 

portion of the alternative form of the detector 
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cluding four wipers 250, 2502, 2503 and 2504 
provided with individually associated contact 
banks and a magnet M2505 for driving the wipers 
noted; a rotary switch C250 including five wipers 
25ff, 252, 253, 254 and 255 provided with in 
dividually associated contact banks and a magnet 
M256 for driving the wipers noted; a rotary 
switch D2520 including four wipers 252, 2522, 
2523 and 2524 provided with individually asso 
ciated contact banks and a magnet M2525 for 
driving the wipers noted; a rotary switch U25.30 
including four wipers 253, 2532, 2533 and 2534 
provided with individually associated contact 
banks and a magnet M2535 for driving the wipers 
noted; a rotary switch S2540 including four wipers 
254, 2542, 2543 and 2544 provided with indi 
vidually associated contact banks and a magnet 
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M255 for driving the wipers noted; and a ro 
tary switch F2580 including a wiper 258 pro 
vided with an associated contact bank and a mag 
net M2582 for driving the wiper noted. Also 
associated with the rotary switch U2530 is a set 
of switch springs S2537 which is actuated when 
the rotary switch U25.30 is operated away from 
its normal rotary position. Further, this portion 
of the modified form of the detector arrangement 
comprises an impulse relay R2555, two test relays 
R2550 and R2560, a start relay R2585, a control 
relay R250, and a circuit network connected and 
arranged in a manner more fully described here 
inafter. 

It is noted that the rotary switches M2500, 
C250, D2520 and U25.30 constitute code regis 
tering switches and respectively correspond to the 
code storing devices TOSM, 7 OSC, TOSD and 7 OSU 
in the detector 70. Further, the rotary Switch 
S2540 constitutes a sequence Switch and performs 
substantially the same functions as the selecting 
relays MK, CK, DK and UK in the etector 70. 
Finally, it is noted that certain of the relays pro 
vided in this portion of the alternative form of the 
detector arrangement correspond to certain of 
the relays provided in the detector 70. The par 
ticular manner in which this portion of the al 
ternative form of the detector arrangement co 
operates with the apparatus, shown in Figs. 10, 
11 and 13, of the detector T0 is described more 
fully hereinafter. 
A better understanding of the connection and 

arrangement of the apparatus incorporated in the 
telephone system Will be facilitated from a con 
sideration of the detailed operation of the vari 
Ous pieces of apparatus incident to the extension 
of a call from the originating exchange 50 to the 
terminating exchange 52, as will appear herein 
after. 

Selection of an idle director selector switch 
When a call is initiated at the subscriber sub 

station associated with one of the subscriber lines 
terminating at the originating exchange 50, an 
idle director selector Switch is automatically as 
Sociated with the calling subscriber line in a man 
ner more fully described below. For example, 
when a call is initiated at the subscriber substa 
tion T by removing the receiver of the telephone 
instrument thereat from its associated switch 
hook, a bridge path is completed thereat between 
the line conductors C25 and C252 of the sub 
Scriber line 250 and a circuit is completed for 
energizing the winding of the line relay R200 in 
the line Switch. 60 individually associated with the 
Subscriber line 250. This circuit extends from 
ground by way of the contacts 23, C252, the 

arrangement comprises a rotary switch M2500 in- 75 bridge path at the subscriber substation T be 
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tween the line conductors C252 and C25, C25, 
the contacts 2 and the winding of R200 to bat 
tery. When energized over the above-traced cir 
cuit, the line relay R200 operates to complete, at 
the contacts 20 and 202, a circuit for energizing 
the magnet M228 of the rotary switch D220 and 
a path for short-circuiting the winding of the 
hold relay R2 0. The circuit for energizing the 
winding of the magnet M228 extends from ground 
by way of the contacts 20, the wiper 226 and 
engaged first contact in the associated contact 
bank of the rotary switch D220, the contacts 202, 
25 and 229, and the winding of M228 to battery. 
The path for short-circuiting the winding of the 
hold relay R2O extends from the upper terminal. 

O. 

s 
of the winding of R20 by way of the wiper 226 
and engaged first contact in the associated con 
tact bank of the rotary switch D220, and the con 
tacts 202 and 25 to the lower terminal of the 
winding of R20. Also, upon operating, the line 
relay R200 completes, at the contacts 20, an ob 
vious path for applying ground potential to the 
control conductor C253 of the Subscriber line 250, 
thereby to mark the subscriber line 250 as busy 
to the connector switches of the local switch train 
in the exchange 50 having acceSS thereto. When 
the winding of the magnet M228 is energized over 
the above-traced circuit, the magnet M228 oper 
ates to interrupt, at the contacts 229, a point in 
the previously traced circuit for energizing the 
winding thereof and to prepare the wipers 22, 
222, 223, 226 and 227 of the rotary switch D220 
to be driven One step in the clockwise direction. 
When the previously traced circuit for energizing 
the winding of the magnet M228 is interrupted at 3S 
the contacts 229, the magnet M228 restores to 
drive the wipers noted of the rotary switch D220 
one step in the clockwise direction and to re 
complete, at the contacts 229, a test circuit for 
energizing the winding of the magnet M228. 

More particularly, when the wiper 226 of the 

20 
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rotary switch D220 is driven one step in the . . 
clockwise direction, it disengages the first contact 
in the associated contact bank and engages the 
second contact in the associated contact bank, 
which second contact terminates the control con 
ductor of a trunk line extending to a first Code 
selector switch. Assuming that the first code 
selector switch is busy, ground potential appears 
upon the control conductor thereof, whereupon 
an alternative circuit is completed for energizing 
the winding of the magnet M228 and an alterna 
tive path is completed for short-circuiting the 
winding of the hold relay R20. The alternative 
circuit for energizing the Wiriding of the magnet 55 
M228 extends from the grounded control con 
ductor of the trunk line extending to the busy. 
first code selector switch by way of the wiper 226 
of the rotary switch D220, the engaged Second 
contact in the associated contact bank, and the 
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Switch D220 engages a contact terminating the 
control conductor of a trunk line extending to an 
idle first code selector switch, whereupon further 
operation of the magnet M228 is arrested due to 
the absence of ground potential appearing upon 
the control conductor of the trunk line extending 
to the idle first code Selector Switch. 
ASSunning that the first code Selector switch 6 

is the first idle first code Selector Switch in the 
associated group of first code selector switches, 
the magnet M228 continues to operate until the 
wipers of the rotary Switch D220 are operated 
into engagement with the contacts in the asso 
ciated contact banks terminating the conductors 
of the trunk line 260 extending to the first code 
Selector Switch 6, whereupon further operation 
of the magnet M228 is arrested due to the absence 
of ground potential upon the control conductor 
C263 of the trunk line 260. Also, at this time, the 
previously traced alternative path for short-cir. 
cuiting the winding of the hold relay R2O is 
interrupted, whereupon the winding of the hold 
relay R20 is energized in series with the wind 
ing of the magnet M228. This series circuit ex 
tends from ground by way of the contacts 20, 
the winding of R20, the contacts 229 and the 
winding of M228 to battery. When energized 
over the above-traced circuit, the hold relay R2O 
operates; however, the magnet M228 does not 
Operate due to the high series resistance of the 
winding of the hold relay R20. Upon operating, 
the hold relay R20 interrupts, at the contacts 2 
and 23, points in the previously traced circuit for 
energizing the winding of the line relay R200 and 
completes, at the contacts 22 and 24, a circuit 
for energizing in series the upper and lower wind 
ings of the line relay R370 in the first code 
selector Switch 6; however, the line relay R200, 
being of the slow-to-release type, does not im 
mediately restore. Also, upon operating, the hold 
relay R2O completes, at the contacts 2 7, a cir 
cuit for energizing the winding of the meter 
magnet M240, this circuit extending from ground 
in the first code selector switch 6f by way of the 

5 contacts 329, the conductor C264 of the trunkline 
260, the wiper 227 and engaged contact in the 
associated contact, bank of the rotary switch 
D220, the contacts 27 and the winding of the 
meter magnet M240 to battery. When energized 
Over the above-traced circuit, the meter magnet 
?240 Operates, thereby to cause the meter to 
register a call upon the associated subscriber 
line 250. 

60 
contacts 202, 25 and 229, and the winding of 
M228 to battery. The path for short-circuiting 
the winding of the hold relay R20 extends from 
ground potential appearing upon the wiper 226 
of the rotary switch D220 by way of the contacts 65 
202: and 25, the winding of R20 and the con-, 
tacts 20 to ground. When the magnet M228 is 
energized over the above-traced alternative cir 
cuit, it again operates and restores as previously 
explained, thereby to drive the wipers noted of the 
rotary switch D220 an additional step in the 
clockwise direction. The magnet M228 continues 
to operate in order to drive the wipers noted of 
the rotary switch D220 step by step in the clock 
wise direction until the wiper 226 of the rotary 

O 
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The circuit for energizing in series the upper 
and lower windings of the line relay R3To in the 
first code selector switch 6f extends from ground 
by Way of the lower winding of R370, the con 
tacts 33, the line conductor C262 of the trunk 
line 260, the wiper 222 and engaged contact in the 
asSociated contact bank of the rotary switch D220, 
the contacts 24, C252, the bridge path at the 
subscriber substation Tl between the line con 
ductors C252 and C25 of the subscriber line 
250, C25, the contacts 22, the wiper 22 and 
engaged contact in the associated contact bank 
of the rotary Switch D220, the line conductor 
C26 of the trunkline 260, the contacts 32 and 
the upper winding of R370 to battery. When 
energized over the above-traced circuit, the line 
relay R370 Operates to complete, at the contacts 
3, a circuit for energizing the winding of the 
control relay R40, this circuit. extending from 
groundby Way of the contacts 37, C4, the con 
tacts 40' and the winding of Rio to battery. 
When energized. Over the above-traced circuit, 
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the relay R40 operates to complete, at the con 
tacts 43, a circuit for energizing the winding of 

, the hold relay R350, this circuit extending from 
ground by way of the contacts 43, Clf 6 and the 
winding of R350 to battery, whereupon the relay 
R350 operates. Also, upon operating, the con 
trol relay R40 completes, at the contacts 44, a 
path for applying ground potential to the con 
trol conductor C263 of the trunk line 260, this 
path extending from ground by Way of the wind 
ing of the impedance element I458, C19 and the 
contacts 44 to the control conductor C263. This 
application of ground potential to the control 
conductor C263 of the trunk line 260 completes 
a holding circuit for energizing the winding of 
the hold relay R20 and the winding of the mag 
net M228 in the line Switch 60 in Series circuit 
relationship, this circuit extending from the 
grounded control conductor C263 by way of the 
Wipers 226 and engaged contact in the associated 
contact bank of the rotary Switch D220, the 
contacts 26, the winding of R20, the contacts 
229 and the winding of M228 to battery. When 
this holding circuit is completed, the hold relay 
R20 is retained in its operated position; how 
ever, the magnet M228 does not operate due to 
the high series resistance of the relay R20 as 
previously noted. Subsequent to the completion 
of the above-traced holding circuit for energiz 
ing in series the windings of the hold relay R2 0 
and the magnet M228, the line relay R200 re 
stores to interrupt, at the contacts 20, the pre 
viously traced original circuit for energizing in 
series the winding of the hold relay R2B and the 
winding of the magnet M228. 

Also, upon operating, the control relay R40 
completes, at the contacts 45, a path for apply 
ing ground potential to the wiper 94 of the 
Selector hunting Switch 62 individually asso 
ciated with the first code selector switch 6 for a 
purpose more fully described hereinafter. This 
path extends from ground by Way of the resistor 
48, the contacts 45, C25, the contacts 386, the 
set of Switch springs S372, Cl26, the lower and 
upper windings of the test relay R430, and the 
control conductor C908 of the trunk line 900 
extending between the first code selector Switch 
6 and the selector hunting switch 62 to the 
wiper 94 of the selector hunting switch 62. 
Also, upon operating, the relay R40 completes, 
at the contacts 42, a circuit, for energizing the 
upper winding of the control relay R420 in series 
with the right-hand winding of the control re 
lay R330 and the Winding of the impulse relay 
R340. This circuit extends from ground by Way 
of the contacts 443, the upper winding of R420, 
the contacts 42, ClO4, the right-hand winding 
of R330, CIO t, the contacts 40, the contacts 441, 
COO and the winding of R340 to battery. When 
energized over the above-traced circuit, the con 
trol relay R420 and the impulse relay R340 op 
erate; however, the control relay R330 does not 
operate due to the fact that both the left-hand 
and the right-hand Windings thereof must be 
energized before this relay may be operated. 
Upon operating, the hold relay R350 completes, 

at the contacts 35, a holding circuit for energiz 
ing the winding thereof, this circuit extending 
from ground by way of the contacts 35, C3, 
the contacts 42, C6 and the winding of R350 
to battery. Also, upon operating, the hold relay 
R350 completes, at the contacts 352, a circuit for 
energizing the winding of the control relay R450. 
This circuit extends from the grounded control 
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the contacts 44, Cl9, the contacts 352, C8 
and the winding of R450 to battery. When en 
ergized over the above-traced circuit, the relay 
R450 operates to complete, at the contacts 453, 
a circuit for energizing the left-hand winding of 
the control relay R330, this circuit extending 
from ground by way of the contacts 453, CfO 
and the left-hand winding of R330 to battery. 
When both the right-hand and the left-hand 
Windings of the relay R330 are thus energized, 
this relay operates to prepare, at the contacts 
33, a point in a circuit for energizing the lower 
Winding of the timing relay R320 by way of the 
impulse conductor C335. 
Upon Operating, the impulse relay R340 com 

pletes, at the contacts 34, a circuit for energiz 
ing the lower winding of the transfer relay R360, 
this circuit extending from ground by way of the 
contacts 35, the contacts' 34, the contacts 374 
of the set of switch springs S373, and the lower 
winding of R360 to battery. When energized 
over the above-traced circuit, the transfer relay 
R360 operates to complete, at the contacts 368, 
a circuit for energizing the winding of the mag 
net M9 fl of the selector hunting switch 62 in 
dividually associated with the first code selector 
Switch 6. The circuit for energizing the wind 
ing of the magnet M97 extends from ground 
in the first code selector switch 6 by way of the 
contacts 434 and 400, Cf28, the contacts 389, the 
conductor C903 of the trunk line 900, the wiper 
95 and engaged first contact in the associated 
contact bank of the selector hunting switch 62, 
the conductor C902 of the trunk line 900, the 
contacts 368, the conductor C90 of the trunk 
line 900, the multipled contact bank 96 asso 
ciated with the wiper 915, the contacts 918 and 
the Winding of M97 to battery. When en 
ergized over the above-traced circuit, the magnet 
M97 operates to condition the wipers 90, 9, 
92, 93, 94 and 95 of the selector hunting 
Switch 62 to be driven one step in the counter 
clockwise direction and to interrupt, at the con 
tacts 98, the previously traced circuit for en 
ergizing the winding thereof, whereupon the 
magnet M97 restores. Upon restoring, the 
magnet M97 drives the wipers noted of the 
Selector hunting Switch 62 one step in the coun 
terclockwise direction, whereupon the wiper 95 
engages the second contact in the associated 
multipled contact bank 9 f6, thereby to 
complete an alternative circuit for energizing the 
Winding of the magnet M97. This alternative 
circuit extends from ground in the first code se 
lector Switch 6 by way of the contacts 434 and 
400, C128, the contacts 389, the conductor C903 
of the trunk line 900, the wiper 95 and engaged 
contact in the associated multipled contact bank 
96, the contacts 98 and the winding of M9 
to battery. When the above-traced alternative 
circuit for energizing the winding of the magnet 
M97 is completed, the magnet M9 IT operates in 
termittently, thereby to drive the wipers noted 
of the selector hunting switch 62 step by step in 
the counterclockwise direction until the wiper 
94 of the selector hunting switch 62, having 
ground potential thereupon, engages a contact 
in the associated contact bank terminating a 
control conductor of a trunk line extending to 
an idle director selector switch having battery 
potential thereupon. Assuming that the director 
Selector Switch 63 is the first idle director selector 
Switch in the group of director selector switches, 
when the wiper 94 of the selector hunting switch 

conductor C263 of the trunk line 260 by Way of 75 62 engages the contact in the associated contact 
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windings of the test relay R950 in the director 
selector switch 63 in series with the lower wind 
ing of the control relay R560 in the director 64. 
This circuit extends from ground in the director, 
selector switch 63 by way of the resistor 954, the 
set of Switch springs S963, the contacts 935 and 
974, the lower and upper windings of the test 
relay R950, the wiper 925 and engaged contact 
in the associated contact bank of the Strowger 
mechanism 920, the control conductor C605 of 
the trunk line 600, the contacts 6 fil, C682, C577, 
the Wiper 728 and engaged first contact in the 
associated contact bank of the rotary switch 
M20, C788, C770, and the wiper 830 and en 
gaged first contact in the associated contact bank 
of the rotary Switch U820 to the conductor C59. 
One branch of this path extends from the con 
ductor C579 by way of the resistor 557 to bat 
tery; and the other branch of this path ex 
tends from the conductor C579 by way of the 
contacts 53 and the lower winding of R560 to 
battery. When energized over the above-traced 
circuit, the test relay R950 in the director selec 
tor Switch 63 operates to interrupt, at the con 
tacts 954, the previously traced circuit for ener 
gizing the winding of the rotary magnet M99, 
thereby to arrest further operation of the rotary 
magnet M99 as previously explained. Also, 
upon operating, the test relay R950 completes, 
at the contacts 952, a holding circuit for ener. 
gizing the upper winding thereof in series with 
the lower winding of the impulse relay R560 in 
the director 64. This circuit extends from 
ground in the director selector switch 63 by way 
of the contacts 952, the contacts 969 of the set 
of Switch Springs S96, the contacts 933, and the 
upper winding of R950 to the wiper 925 of the 
Strowger mechanism 920, the path between the 
wiper 925 and battery at the lower winding of 
the impulse relay R560 in the director 64 being 
the Same as that previously traced. When this 
holding circuit is completed, the impulse relay 
R560 in the director 64 is rendered fast to oper 
ate; however, it does not operate at this time. 
When the wiper carriage of the Strowger 

mechanism 920 is moved one step in the rotary 
direction away from its normal position, the sets 
Of Switch Springs S940 and S976 are actuated. 
More particularly, the set of switch springs S940 
is actuated into engagement, thereby to prepare 
a point in a circuit, traced hereinafter, for en 
ergizing the winding of the control relay R940; 
and the set of switch springs S976 is actuated 
into engagement, thereby to prepare a circuit 
for energizing the lower winding of the test re 
lay R950 subsequent to the operation of the 
last-mentioned relay. The last-mentioned cir 
cuit is completed, at the contacts 952, when the 
test relay R950 operates, 
ground by way of the contacts 952, the contacts 
969 of the set of switch springs. S967, the con 
tacts 933, the lower winding of R950, the contacts 

and extends from 
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13, 
the winding of R940 and the contacts 95 to bat 
tery. When energized over the above-traced cir 
cuit, the relay R940 operates to complete, at the 
contacts 949, a multiple path around the contacts 
974 in the previously traced circuit for energizing 
the lower...winding of the test relay R950, thereby 
to render the completion of the last-mentioned 
circuit independent of the operated position of 
the control relay R970; to interrupt, at the con 
tacts 947, the previously traced circuit for ener 
gizing the lower winding of the impulse relay 
R960 in the director selector switch 63 in series 
with the upper winding of the test relay R430 in 
the first code selector switch St; and to complete, 
at the contacts 948, an alternative circuit for 
energizing the upper winding of the test relay 
R430 in the first code selector switch 6. The 
last-mentioned circuit extends from ground by 
Way Of the contacts 433, the upper winding of 
R430, the conductor C908 of the trunk line 900, 
the wiper 94 and engaged contact in the asso 
ciated contact bank of the selector hunting switch 
62, the control conductor C35 of the trunk line 
30, the contacts 948, and the resistor 977 to 

battery. Further, the relay R940 interrupts, at 
the contacts 945, the previously traced circuit for 
energizing the upper. Winding of the impulse re 
lay R960, thereby to cause the last-mentioned 
relay to restore; and completes, at the contacts 
946, a path for applying ground potential ap 
pearing upon the conductor C34 of the trunk 
line 30 to the wiper 924 of the Strowger mecha 
nism 920. Further, the relay R940 completes, at 
the contacts 944, an obvious connection between 
the wiper 923 of the Strowger mechanism 920 
and the conductor C33 of the trunk line 30 
and interrupts, at the contacts 943, a further 
point in the previously traced circuit for ener 
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974 and 935, the set of switch springs S963, the 
resistor 955, the set of switch springs S976 and 
the resistor 956 to battery. When the last-men 
tioned circuit for energizing the lower winding of 
the test relay R950 is completed, this relay is 
rendered slightly slow to release subsequent to 
the release of the director 64 in a manner more 
fully explained hereinafter. 

Also, upon operating, the test relay R950 COm 
pletes, at the contacts 95, the previously men 
tioned circuit for energizing the winding of the 
contro relay R.940, this circuit extending fron 

65 

gizing the winding of the rotary magnet M99t. 
Finally, the relay R.940 interrupts, at the con 
tacts 940, the previously traced circuit for ener 
gizing the winding of the impulse relay R340 in 
the first code selector switch 6 and completes, 
at the contacts 94 and 942, an alternative cir 
cuit for energizing the winding of the impulse 
relay R340. The last-mentioned circuit extends 
from ground in the first code selector Switch 6. 
by way of the contacts 443 and 404, the con 
ductor C905 of the trunk line 900, the wiper 9 fi 
and engaged contact in the associated contact 
bank of the selector hunting switch 62, C32, 
the contacts 942, the Wiper 922 and engaged con 
tact in the associated contact bank of the Strow 
ger mechanism 920, the line conductor C602 of 
the trunk line 600, the contacts 547, C64, the 
wiper 845 and engaged first contact in the asso 
ciated contact bank of the rotary switch S840, 
C67 f, the unidirectional current conducting de 
vice in the form of a copper oxide rectifier 66, 
C673, the contact 66, the line conductor C60 of 
the trunk line 600, the wiper 92 and engaged 
contact in the associated contact bank of the 
Strowger mechanism 920, the contacts 94, C3, 
the wiper 90 and engaged contact in the asso 
ciated contact bank of the selector hunting 
switch 62, the conductor C904 of the trunk line 
900, the contacts. 402 and 44, 
winding of R340 to battery. 
Upon restoring, the impulse relay R960 in the 

director selector switch. 63 completes, at the con 
tacts 962, the previously mentioned path for 
short-circuiting the winding of the control relay 
R970, this path extending from ground by way of 
the contacts 962, the set of switch springs S966 

COO, and the 

ground by way of the set of switch springs S940, 75 and the winding of R970 to ground, thereby to 

  



14 
cause the last-mentioned relay to restore. When 
ground potential appearing upon the conductor 
Cl34 of the trunk line 30 is connected by Way 
of the contacts 946 to the wiper 924 of the Strow 
ger mechanism 920, a circuit is completed for 
energizing the upper winding of the impulse re 
lay R560 in the director 64. This circuit extends 
from ground potential appearing upon the wiper 
924 of the Strowger mechanism, 920 by way of the 
engaged contact in the associated contact bank, 
the conductor C604 of the trunk line 600, and the 
upper winding of R560 to battery. When the 
upper winding of the relay R560 is thus ener 
gized, the lower winding, thereof having previous 
ly been energized as hereinbefore explained, this 
relay operates. Upon operating, the relay RS60 
completes, at the contacts 562, a circuit for en 
ergizing the winding of the control relay R550, 
this circuit extending from ground by way of the 
winding of R550, the contacts 552, the unidirec 
tional current conducting device in the form of a 
copper oxide rectifier 566, and the resistor 555 
to battery. When energized over the above 
traced circuit, the relay R550 operates to com 
plete, at the contacts 552, an obvious circuit for 
energizing the winding of the control relay R530, 
thereby to cause the relay R530 to operate. Upon 
operating, the relay R.530 interrupts, at the con 
tacts 53, the previously traced circuit for ener 
gizing the lower winding of the relay R560; how 
ever, the last-mentioned relay remains in its op 
erated position at this time due to the completed 
circuit for energizing the upper winding thereof. 

O 

5 

20 

25 

2.297365 
ciated contact bank of the rotary switch U820, 
Cell and the winding of M75 to battery. When 
energized over the above-traced circuit, the relay 
R880 operates to complete, at the contacts 882, 
an obvious path for short-circuiting the lower 
winding thereof, thereby to render the last-men 
tioned relay slow to release. Also, upon operat 
ing, the relay R880 completes, at the contacts 
88, a circuit for energizing the winding of the 
magnet M82 of the rotary switch U820, this cir 
cuit extending from ground by way of the wiper 
82 and engaged contact in the associated con 
tact bank 825, C865, the contacts 88, C863, C876 
and the winding of M82 to battery. When ener 
gized Over the above-traced circuit, the magnet 
M82 operates, thereby to condition the wipers 
822, 24, 826, 828 and 830 of the rotary switch 
U820 to be driven one step in the counterclockwise 
direction. Also, when the winding of the vertical 
magnet M5 is energized by way of the above 
traced circuit, the vertical magnet MT5 oper 
ates to drive the wiper carriage of the Strowger 
mechanism 700 one step in the vertical direction. 
Each time the impulse relay R560 reoperates, it 
completes, at the contacts 562, the previously 
traced circuit for energizing the winding of the 
relay R550 and interrupts, at the contacts 56, 

30 

Also, upon operating, the relay R530 completes, at 
the contacts 532, an alternative path for applying 
battery potential in the director 64 by way of the 
resistor 557, the contacts 532, C682, and the con 
tacts 6f to the control conductor C605 of the 
trunk line 600, thereby to retain the test relay 
R950 in the director selector switch 63 in its oper 
ated position. Further, the relay R530 prepares, 
at the contacts 536, a circuit for energizing the 
lower winding of the timing relay R640 by way of 
the impulse conductor C50. 
Operation of the director to register the second 
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and third letters of the called eacchange code . 
and the four digits of the directory number of 
the called subscriber line 
When the calling subscriber at the substation 

Ti dialed the first letter of the code of the called 
exchange, the director selector switch 63 oper 
ated to select the idle director 64 in the corre 
sponding group of directors, as previously noted. 
At this time, when the subscriber at the Sub 
scriber substation TI dials the second letter of 
the called exchange, the line relay R370 follows 
these impulses and causes these impulses to be 
repeated to the impulse relay R560 in the direc 
tor 64, which last-mentioned relay also follows: 
these impulses. Each time the impulse relay 
R560 restores, it interrupts, at the contacts 562, 
the previously traced circuit for energizing the 
winding of the control relay R550 and completes, 
at the contacts 561, an obvious path for short 
circuiting the winding of the relay R550, thereby 
to render the last-mentioned relay slow to re 
lease. Also, upon restoring, the impulse relay 
R560 completes, at the contacts 56, a circuit for 
energizing in series the upper winding of the con 
trol relay R880 and the winding of the vertical 
magnet MT5. The last-mentioned circuit ex 

50 

the previously traced circuit for energizing the 
upper Winding of the relay R880 in series with 
the winding of the vertical magnet M75. As 
previously noted, the relay R550 does not re 
store during impulsing due to the fact that the 
winding thereof is alternately energized and 
short-circuited. Similarly, the relay R880 does 
not restore during impulsing due to the complet 
ed path for short-circuiting the lower winding 
thereof. Accordingly, the vertical magnet MT 5 
is repeatedly operated a predetermined number 
of times, corresponding to the second letter of 
the called exchange code, thereby to cause the 
wiper carriage of the Strowger mechanism 700 
to be driven a corresponding number of steps in 
the vertical direction. 

After the second letter of the called exchange 
code has been dialed, the impulse relay R560 re 
Operates, thereby to interrupt the previously 
traced circuit for energizing in series the upper 
winding of the relay R880 and the winding of the 
vertical magnet M75, whereupon the relay R880 
restores shortly thereafter and further operation 
of the vertical magnet MT 5 is arrested. Upon 
restoring, the relay R880 interrupts, at the con 
tacts 882, the previously mentioned path for 
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tends from ground by way of the contacts 56 
and 554, C578, the upper winding of R880, the 

short-circuiting the lower winding thereof, and 
interrupts, at the contacts 88, the previously 
traced circuit for energizing the winding of the 
magnet M82 of the rotary switch U820, thereby 
to cause the last-mentioned magnet to restore. 
Upon restoring, the magnet M82 of the rotary 
Switch U820 drives the previously noted wipers 
thereof one step in the counterclockwise direc 
tion. When the wiper 828 of the rotary switch 
U820 is driven one step in the counterclockwise 
direction, it engages the second contact in the 
associated contact bank, thereby to prepare a 
circuit, traced hereinafter, for energizing the 
upper winding of the relay R880 in series with 
the winding of the rotary magnet MTS. 
The calling subscriber at the substation T. 

then dials the third letter of the called exchange 
code, whereupon the line relay R370 in the first 
code selector switch 6 and the impulse relay 
R560 in the director 64 follow the impulses of 

wiper 828 and engaged first contact in the asso- 75 the third letter of the called exchange code. as 
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previously explained. The intermittent opera 
tion of the impulse relay R560 intermittently 
completes the previously. mentioned circuit for 
energizing the upper winding of the relay R880 
in series with the winding of the rotary magnet 
MI6, this circuit extending, when completed, 
from ground by way of the contacts 56 and 554, 
C578, the upper winding of R880, the wiper 828 
and engaged second contact in the associated 
contact bank of the rotary switch U820, C32 
and the winding of MT6 to battery. Also, the 
relay R880 reoperates and remains in its op 
erated position during impulsing, as previously 
explained. Upon reoperating, the relay R880 
recompletes, at the contacts 88, the previously 
traced circuit for energizing the magnet M82 
of the rotary switch U820, thereby to cause the 
last-mentioned magnet to operate and condition 
the wipers noted of the rotary switch U820 to be 
driven an additional step in the COLInterclock 
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15 
first letter of the called exchange is permanently 
established due to the selection by the director 
selector switch 63 of the particular director 64. 
The Second letter of the called exchange code is 
determined by the position of the vertical test 
Wipers and 2 with respect to the vertical 
test contact bank 3, and the marking path ex 
tends from the second group of WXYZ, leads in 
the Second group of leads 792 by way of the straps 
60 in the jumper field 74 and the engaged con 

tact set in the vertical test contact bank 73 to 
the vertical test wipers and 2 of the Strow 

15 

20 
wise direction. Accordingly, the rotary magnet 
MIT f6 is repeatedly energized in accordance with 
the impulses of the third letter of the called 
exchange code, thereby to cause the wiper car 
riage of the Strowger mechanism 700 to be driven 
a corresponding number of steps in the rotary 
direction. Further, it is noted that when the 
wiper carriage of the Strowger mechanism. 700 
is moved one step in the vertical direction away 
from its normal position, the set of Switch Springs 
ST 8 is actuated into engagement, thereby to 
prepare an alternative circuit, traced herein 
after, for energizing the rotary magnet M16. 
At the conclusion of the third letter of the called 
exchange code, the relay R880 again restores, 
thereby to interrupt, at the contacts 88, the 
previously traced circuit for energizing the mag 
net M82 of the rotary switch UC20, whereupon 
the wipers noted of the rotary switch U820 are 
driven an additional step in the counterclock 
wise direction. More particularly, the wiper 828 
of the rotary switch U820 engages the third con 

ger mechanism 00. Finally, the third letter of 
the called exchange code is determined by the 
combination vertical and rotary position of the 
Wipers to and TOC carried by the wiper carriage 
of the Strowger mechanism 00, and the marking 
path extends from the WXYZ, leads in the third 
group of leads 793 by way of the straps 762 in the 
jumper field T4 and the engaged contact set in 
the main contact bank to the wipei's TO and 708 
of the Strowger mechanism 700. Finally, in the 
event there is a toll charge for the call between 
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tact in the associated contact bank, thereby to 
prepare a circuit, traced hereinafter, for energiz 
ing in series the upper winding of the relay R880 
and the magnet M12 of the rotary Switch M20. 
At the conclusion of the third letter of the 

called exchange code the Strowger mechanism 
TOO occupies a predetermined vertical position 
corresponding to the second letter of the called 
exchange code and a predetermined rotary posi 
tion corresponding to the third letter of the 
called exchange code. Accordingly, the Wipers 
To to 70, inclusive, carried by the wiper car 
riage of the Strowger mechanism 700 engage the 
individual contacts of a predetermined contact 
set in the associated contact bank; and the test 
wipers T and 72 carried by the wiper carriage 
of the Strowger mechanism 700 engage a pre 
determined contact set in the associated vertical 
test contact bank 73. At this time there is 
registered in the contact bank associated with 
the wiper 735 of the rotary switch TT30 the three 
letters of the called exchange code and the rate 
applicable to the call between the originating 
exchange 50 and the terminating exchange 52. 
In the event the call is a local call or a call to 
an adjacent exchange for which no toll charge 
is made, no rate is registered in the contact bank 
associated with the wiper 35 of the rotary 
switch T730. Further, it is noted that the first 
etter of the called exchange code is permanent 
ly connected by way of the straps 6 in the 
jumper field 714 to the WXYZ leads of the first 
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group of leads 79t, in view of the fact that the 75 

the originating exchange 5G and the terminating 
eXchange, this rata is determined by the comuni 
nation vertical and rotary positions of the wipers 
709 and 70 carried by the wiper carriags af te 
Strowger mechanism 760, and the markung gath 
extends from the WXYZ leads in the fourth group 
of leads '94 by way of the straps 763 in the 
jumper field T4 and the engaged contact set in 
the main contact bank to the wipers a 9 and O 
of the Strowger mechanism 709. Finally, it is 
noted that a predetermined number of the wip 
ers 70 to T06, inclusive, of the Strowger mech 
anism 00 engage contacts in the associated main. 
contact bank which are connected by way of the 
straps 764 in the jumper field 714 to predeter 
mined ones of the marking leads C75 to C50, 
inclusive, in the group of marking leads 858; 
while the remainder of the wipers 70 to 706, in 
clusive, of the Strowger mechanism 700 engage 
contacts in the associated main contact bank 
which are multipled together and connected to 
the cut-off lead CT65, for a purpose more fully 
described hereinafter. 
The number of wipers of the Strowger mech 

anism. 700 which are connected by way of the 
straps 64 in the jumper field T4 to the mark 
ing leads in the group of marking leads 858 is de 
termined by the route over which the call is to 
be extended from the originating exchange to 
the terminating exchange. At this point it is 
noted that this number of Wipers may comprise 
any number between one and six, depending upon 
the route of the call as noted above. In the pres 
ent example, where it is assumed that the call 
from the subscriber substation T in the orig 
inating exchange 50 is to be extended to the sub 
scriber substation T2 in the terminating exchange 
52, the number of wipers which are connected to 
marking leads in the group of marking leads 858 
comprises two. Specifically, the wipers TO? and 
702 of the Strovger mechanism 700 engage con- . 
tacts in the associated contact bank which are 
connected by way of the straps 64 in the jumper 
field f4 to marking leads in the group of marking 
leads 858; while the remainder of the wipers 703 
to 706, inclusive, of the Strowger mechanism 700 
engage contacts in the associated main contact 
bank which are multipled to the cut-off lead 
CT65. The number of wipers of the Strowger 
mechanisa O which are connected to marking 
leads in the group of marking leads 858 comprises 
two in the present example, in view of the fact 
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that the first code selector switch will absorb 
one digit in order to find the idle toll ticket re 
peater 65 and the group selector switch 80 in the 
intermediate exchange 51 individually associated 
with the toll ticket repeater 65 will absorb an ad 
ditional digit in order to find the idle dial re 
peater 8 individually associated with the toll line 
220 extending to the terminating exchange 52. 
The particular leads in the group of marking 

leads 858 to which the contacts in the main con- 10 
tact bank of the Strowger mechanism 700 en 
gaged by the wipers 70 and 702, respectively, are 
connected by way of the straps 764 in the jumper 
field 74 is determined by the two particular 
digits which it is desired to transmit from the 15 
director 64 to the first code selector switch 6 
and to the group selector switch 80, as previously 
explained. These two particular digits, which it 
is desired to transmit respectively to the first code 
selector switch 6 and to the group selector switch 20 
80, are, in turn, determined by the location of the 
particular group of trunk lines, including the 
trunk line,426 extending to the repeater 65, and 
by the particular location of the group of toll 
lines, including the toll line 220 extending be- 25 
tween the intermediate exchange 5 and the 
terminating exchange 52. 
Assuming that the designations of the originat 

ing exchange 50 and the terminating exchange 
52 are respectively MONROE and MADISON, the 30 
three letters of the codes of the respective ex 
changes will be MON and MAD. Further, it is 
assumed that the distance between the originat 
ing exchange 50 and the terminating exchange 52 
is such that a rate factor of 6 is applicable to a 35 
toll call therebetween. Accordingly, at this time, 
there are registered in the contact bank asso 
ciated with the wiper 735 of the rotasy switch 
T730 digits respectively corresponding to the 
letters MAD and a rate factor corresponding to 40 
the digit 6. Further, it is noted that these digits 
are registered in the contact bank associated with 
the wiper 735 of the rotary switch TT30 in code 
by appropriate markings of the WXYZ leads in 
the first, second, third and fourth groups of 4 
marking leads 79, 792, 793 and 794, respectively. 
The particular manner of marking the WXYZ 
marking leads is the same as that previously ex 
plained. For example, the rate factor 6 is regis 
tered in the fourth group of marking leads 794 5 
by the straps 763 in the jumper field T4 ex 
tending between the marking leads YZ and the 
contacts in the main contact bank of the Strow 
ger mechanism 700 which are engaged by the 
wipers 709 and 70. 55 

Continuing now with the operation of the di 
rector 64 to register the four digits of the di 
rectory number of the called subscriberline 2200, 
when the subscriber at the subscriber substation 
T dials the first of these digits, the impulse relay 60 
R3TO in the first code selector switch 6 and the 
impulse relay R560 in the director 64 operate as 
previously explained, thereby to cause the upper 
winding of the relay R880 and the winding of 
the magnet MT2 to be energized in series circuit 65 

operated position and the wipers noted of the relationship. Each time the magnet M2 is ener 
gized and subsequently deenergized, the wipers 
T23, 725 and 728 of the rotary switch MIT20 are 
moved one step in the counterclockwise direction. 
More particularly, the magnet M72 f of the rotary 70 
switch MT20 is energized and subsequently de 
energized a number of times corresponding to the 
first digit of the directory number of the called 
subscriber line 2200. At the conclusion of the 
first digit of the directory number of the called 
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subscriber line 220, the relay R880 restores, 
thereby to interrupt the previously traced circuit 
for energizing the winding of the magnet M2 
of the rotary switch U82, whereupon the wipers 
of the rotary switch U20 are driven an addi 
tional step in the counterclockwise direction. 
Specifically, the wiper 28 of the rotary switch 
U82) is driven into engagement with the fourth 
contact in the associated contact bank, thereby 
to prepare a circuit for energizing the upper wind 
ing of the relay R880 in series with the winding 
of the magnet M80 of the rotary switch COO. 
Hence, at the conclusion of the first digit of the 
directory number of the called subscriber line. 
2200, the wiper 725 of the rotary switch MIT20 en 
gages a contact in the associated contact bank 
corresponding to the first digit of the directory 
number of the called subscriber line 220 and 
connected by way of one of the leads in the group 
of marking leads 766 to a corresponding one of 
the leads in the group of marking leads 858. 
In view of the above description of the opera 

tion of the director 64 to register in the rotary 
Switch M20 the first digit of the directory num 
ber of the called subscriber line 2200, it will be 
understood that the director 64 operates in a 
similar manner, thereby to register in the rotary 
switches C800, D80 and U820, respectively, the 
second, third and fourth digits of the directory 
number of the called subscriber line 2200. In 
this connection, it is noted that when the wiper 
828 of the rotary switch U820 disengages the fifth 
contact in the associated contact bank thereof, 
the wiper 824 of the rotary switch U820 disen 
gages the fifth contact in the associated contact 
bank, thereby to interrupt the previously traced 
circuit for energizing the winding of the magnet 
M82 of the rotary switch U820 by way of the 
wiper 824 of the rotary switchU820. Furthermore, 
when the wiper 828 of the rotary switch U820 dis 
engages the fifth contact in the associated con 
tact bank, it immediately engages the sixth con 
tact therein, thereby to prepare a circuit for en 
ergizing the winding of the magnet M82 directly 
in series with the upper winding of the relay 
R880. This circuit extends, when completed, 
from ground by Way of the contacts 56 and 554, 
C578, the upper winding of R880, the wiper 828 of 
the rotary Switch U820, the engaged sixth con 
tact in the associated contact bank, C876 and 
the winding of M82 to battery. Accordingly, 
after the fourth digit of the directory number of 
the called subscriber line 2200 has been dialed at 
the subscriber substation T, there are registered 
in the rotary switches M720, C800, D80 and U820, 
respectively, the first, or thousand digit; the sec 
ond, or hundred digit; the third, or ten digit; 
and the fourth, or unit digit of the directory 
number of the called subscriber line 2200. 
Operation of the director to transmit the direc 
tie digits and the four digits of the directory 
number of the called subscriber line registered ' '. 
therein 
The Strowger mechanism 700 occupies its fully 

rotary switch U820 engage the third contacts in 
the associated contact banks at the conclusion 
of the third letter of the called exchange code 
and prior to the time the first digit of the direc 
tory number of the called subscriber line 220 
is dialed at the subscriber substation T, as pre 
viously explained. When the wiper 826 of the 
rotary switch U820 engages the third contact in 
the associated contact bank, a circuit is com 
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pleted for energizing the control relay R620. 
This circuit extends from ground by way of the 
contacts 533, C685, C866, the wiper 826 of the 
rotary switch U820 and engaged third contact in . 
the associated contact bank, C768, the wiper 746 
of the rotary switch CNT40 and the engaged first 
contact in the associated contact bank, C690, the 
contacts 634 and 62, the winding of R620 and 
the resistor 63 to battery. At this point it is 
noted that when the director 64 is seized by the 
director selector switch 63, a motor, not shown, is 
operated to drive the first and second impulsing 
devices I614 and I6 f5 in synchronism. More par 
ticularly, the first and second impulsing devices 
I64 and I65 are rotated at a rate of ten revolu 
tions per second and are arranged 180 degrees 
out of phase with respect to each other, each of 
these impulsing devices comprising a wiper and 
an associated drum, including complementary 
conducting and insulating portions. Accordingly, 
when the conducting portion of the drum of the 
first impulsing device I64 engages the associated 
wiper, the insulating portion of the drum of the 
second impulsing device I65 engages the asso 
ciated wiper. Further, it is noted that the first 
impulsing device I64 constitutes line impulsing 
means; while the second impulsing device I65 
constitutes control impulsing means. 
is noted that a path is provided for short-circuit 
ing the winding of the control relay R620 which 
extends from the upper terminal of the winding 
of R620 by way of the second impulsing device 
I65 and the contacts 624 to the lower terminal of 
the winding of R620. Accordingly, the above 
traced circuit for energizing the winding of the 
relay R620 incident to the operation of the rotary 
switch U820 to cause the wiper 826 thereof to 
engage the third contact in the associated con 
tact bank is not completed immediately unless 
the second impulsing device I65 occupies a po 
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sition wherein the insulating portion of the drum 
thereof engages the associated wiper, thereby to 
interrupt the above-traced path for short-cir 
cuiting the winding of the relay R620. 
Upon operating, the relay R620 interrupts, at 

the contacts 624, a further point in the above 
45 

traced path for short-circuiting the winding 
thereof and completes, at the contacts 622, a 
holding circuit for energizing the winding there 
of, this circuit extending from ground by way i 
of the contacts 533, C685, the contacts 622, 634 
and 62, the winding of R620 and the resistor 
6 f3 to battery. Also, upon operating, the relay 
R620 completes, at the contacts 62, a circuit 
for energizing the winding of the magnet MT4 
of the rotary switch CN40, this circuit extend 
ing from ground by way of the contacts 63 
and 62, C68 and the winding of M74 to bat 
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tery. When energized over the above-traced cir 
cuit, the magnet M74 operates, thereby to con 
dition the wiper 743, T45 and 146 of the rotary 
switch CN 40 to be driven one step in the coun 
terclockwise direction away from their normal 
positions. Also, upon operating, the relay R620 
prepares, at the contacts 623, a point in a cir 
cuit traced hereinafter for energizing the wind 
ing of the magnet M84 of the rotary switch 
S840, which circuit is completed when the sec 
cd impulsing device IS 15 operates to cause the 
conducting portion of the drum thereof to en 
gage the associated wiper. The last-mentioned 
circuit extends, when completed, from ground 
by way of the contacts 533, C685, the contacts 
622, 634 and 612, the second impulsing device 
I65, the contacts 623, C677 and the winding of 
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M84 to battery. When energized over the above 
traced circuit, the magnet M84 operates, there 
by to condition the wipers 843, 845, 849, 852 and 
854 of the rotary switch S840 to be driven one 
step in the counterclockwise direction, . When 
the second impulsing device I6 f5 operates fur 
ther, in order to cause the insulating portion 
of the drum .thereof to engage the associated 
wiper, the above-traced circuit for energizing the 
winding of the magnet M84 of the rotary switch 
S840 is interrupted, thereby to cause the magnet 
M84 to restore and drive the wipers noted of 
the rotary switch S840 one step in the counter 
clockwise direction away from their normal 
positions. - 

It is noted that the first impulsing device I64. 
is adapted to complete one of two alternative 
impulsing paths including the trunkline 600, one 
of these impulsing paths being between the posi 
tive and negative line conductors C602 and C60?, 
respectively, of the trunkline 600; and the other 
of these impulsing paths being between the neg 
ative line conductor C60 and ground potential 
in the director 64. The particular one of these 
alternative impulsing paths which is completed 
depends upon the operated or nonoperated posi 
tion of the control relay R540 in the director 64, 
which relay occupies its restored position in the 
event the call is to be extended from the origin 
ating exchange 50 to a terminating exchange for 
which there is no toll charge, and which occu 
pies its operated position in the event there is 
a toll charge between the originating exchange 
50 and the terminating exchange, in a manner 
more fully described hereinafter. The first of 
these alternative impulsing paths extends from 
the positive line conductor C602 of the trunk line 
600 by way of the contacts 547, C674, the first 
impulsing device I64, the unidirectional current 
conducting device in the form of a copper oxide 
rectifier 66, C673 and the contacts 66 to the 
negative line conductor C60 of the trunk line 
600; and the second of these alternative impuls 
ing paths extends from ground by way of the 
contacts 548, C64, the first impulsing device 
I64, the rectifier 6f 6, C673 and the contacts 66 
to the negative line conductor C60 t of the trunk 
line 600. Further, it is noted that the utilized 
One of these alternative inpulsing paths by way 
of the trunk line 600 is short-circuited until the 
rotary switch S840 is operated to cause the wiper 
845 thereof to engage the third contact in the 
associated contact bank. The last-mentioned 
short-circuiting path extends from the conduc 
tor C674, by way of the first two contacts in the 
contact bank associated with the wiper 845 of 
the rotary switch S840, C67 f, the rectifier 6f 6, 
C673 and the contacts 66 to the negative line 
conductor C60 of the trunkline 600. 

Further, it is noted that, upon operating, the 
control relay R530 completes, at the contacts 533, 
a path for applying ground potential to the wiper 
745 of the rotary switch CNT40, this path ex 
tending from ground by way of the contacts 533, 
C685, the contacts 664, and C684 to the wiper 
745. At this time the wipers noted of the rotary 
Switch CNT40 occupy their normal rotary posi 
tions. Accordingly, the wiper 145 engages the 
first contact in the associated contact bank ex 
tending to the conductor C77 extending to the 
first wiper TO? of the Strowger mechanism 700, 
which last-mentioned wiper engages a contact 
in the associated main contact bank which is 
connected by way of one of the straps 764 in the 
jumper field 714 to one of the leads C75 to CT50, 
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inclusive, in the group of marking leads 858, 
thereby to cause ground potential to be forward 
ed by way of the above-traced path to the par 
ticular lead in the group of marking leads 858. 
In view of the above description, it is apparent 

that the operation of the second impulsing de 
vice I65 causes the wipers noted of the rotary 
switch S840 to be driven step by step in the coun 
terclockwise direction, and that after the wipers 
have been driven two steps in the counterclock 
wise direction the wiper 845 thereof engages the 
third contact in the associated contact bank, 
whereupon the previously traced path for short 
circuiting the impulsing path including the first 
impulsing device I64 is interrupted. At this 
time the first impulsing device I64 begins effec 
tively to transmit impulses over the selected im 
pulsing path including the trunk line 600. More 
particularly, the first impulsing device I64 trans 
mits a predetermined number of impulses over 
the selected impulsing path including the trunk 
line 600 corresponding to the particular one of 
the leads in the group of marking leads 858 which 
is marked with ground potential by way of the 
previously traced path including the first wiper 
of the Strowger mechanism 700. When the first 
impulsing device I6Íá transmits this predeter 
mined number of impulses, the rotary switch S840 
has been operated to a predetermined rotary po 
sition, whereupon the wiper 852 thereof engages 
a contact in the associated Contact bank termi 
nating the marked lead in the group of marking 
leads 858 and thus a circuit is completed for ener 
gizing the winding of the stop relay R630. The 
last-mentioned circuit extends from ground po 
tential appearing upon the marked lead in the 
group of marking leads 858 by way of the wiper 
852 and engaged contact in the aSSociated contact 
bank of the rotary Switch S840, C688 and the 
winding of R630 to battery. When energized 
over the above-traced circuit, the stop relay R630 
operates to complete, at the contacts 633, a hold 
ing circuit for energizing the winding thereof. 
The last mentioned circuit extends from the 

grounded conductor C685 by way of the wiper 
849 and the engaged multiplied contacts in the 
associated contact bank of the rotary Switch 
S840, C860, C689, the contacts 633 and the wind 
ing of R630 to battery. Also, upon operating, the 
stop relay R630 completes, at the contacts 636, 
an obvious circuit for short-circuiting the first 
impulsing device I6 f4, thereby to prevent further 
impulses from being transmitted from the first 
impulsing device I64 over the selected impulsing 
path including the trunk line 600. Also, upon 
operating, the stop relay R630 interrupts, at the 
contacts 634, a point in the previously traced cir 
cuit for energizing the winding of the control 
relay R620, thereby to cause this relay to restore. 
Upon restoring, the control relay R620 interrupts, 
at the contacts 62, the previously traced circuit 
for energizing the winding of the magnet M74, 
Whereupon the magnet M74 restores to drive 
the wipers noted of the rotary switch CNT40 one 
step in the counterclockwise direction away from 
their normal positions. Furthermore, upon re 
storing, the relay R620 completes, at the contacts 
625, an alternative circuit for energizing the wind 
ing of the magnet M84 of the rotary switch 
S840. The last-mentioned circuit extends from 
ground by way of the wiper 843 thereof, the en 
gaged multipled contact in the associated con 
tact bank, C679, the contacts 625, C676, the con 
tacts 842 and the winding of M84 to battery. 

10 

20 

30 

U 

2,297,365 
the magnet M84 operates to interrupt, at the 
contacts 842, the circuit for energizing the wind 
ing thereof, thereby to cause the magnet M84 to 
restore and recomplete, at the contactic 842, the 
circuit for energizing the winding thereof. Ac 
cordingly, the magnet M84 operates intermit 
tently, thereby to drive, the wipers noted of the 
rotary switch S840 step by step in the counter 
clockwise direction until the wiper 843 thereof 
disengages the fourteenth contact in the asso 
ciated contact bank, thus interrupting the above 
traced alternative circuit for energizing the 
winding of the magnet M84. 
When the wiper 843 of the rotary switch S840 

disengages the fourteenth contact in the asso 
ciated contact bank, it immediately engages the 
fifteenth contact in the associated contact bank, 
whereupon an alternative circuit is completed 
for energizing the winding of the control relay 
R620 when the insulating portion of the drum 
of the second impulsing device I65 engages the 
asSociated wiper. The last-mentioned circuit ex 
tends from ground by way of the wiper 843 and 
engaged fifteenth contact in the associated con 
tact bank of the rotary switch S840, C678, the 
contacts 637, the winding of R620 and the re 
sistor 63 to battery. When energized over the 
above-traced circuit, the relay R620 operates to 
interrupt, at the contacts 625, a further point in 
the previously traced alternative circuit for ener 
gizing the winding of the magnet M84 of the 
rotary Switch S840 and prepares, at the contacts 
623, an alternative circuit for energizing the 
winding of the magnet M84 of the rotary switch 
S840 by way of the second impulsing device I6 5. 
The last-mentioned circuit extends, when Com 
pleted, from ground by way of the wiper 843 and 
engaged fifteenth contact in the associated con 
tact bank of the rotary switch S840, C678, the 
contacts 637, the second impulsing device I65, 
the contacts 623 and the winding of M84 to bat 
tery. Accordingly, the magnet M84 of the 
rotary switch S840 is operated intermittently a 
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When energized over the above-traced circuit, 75 

predetermined number of times by way of the 
Second impulsing device I65 and until the wiper 
843 of the rotary switch S840 is driven into en 
gagement with the nineteenth contact in the 
aSSociated contact bank, whereupon the above 
traced alternative circuit for energizing the wind 
ing of the control relay R620 is interrupted in 
order to cause the relay R620 to restore. Upon 
restoring, the relay R.620 interrupts, at the con 
tacts 623, the previously traced alternative circuit 
for energizing the winding of the magnet M84 of 
the rotary Switch S840 by way of the second im 
pulsing device 65 and completes, at the con 
tacts 625, the first-mentioned alternative circuit 
for energizing the winding of the magnet M84 
of the rotary switch S840, whereupon the magnet 
M84 is intermittently operated until the wiper 
843 thereof is driven to disengage the last con 
tact in the associated contact bank and into en 
gagement with the first contact in the associated 
contact bank, at which time the rotary switch 
S840 again occupies its normal position. Further, 
it is noted that during the operation of the rotary 
Switch S840, when the wiper 845 thereof engages 
the fourteenth contact in the associated contact 
bank, the previously traced path for short 
circuiting the first impulsing device I64 is again 
completed, which path is not again interrupted 
until the wiper 845 reengages the third contac 
in the associated contact bank, as previously ex 
plained. 

In View of the foregoing description, it is 
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apparent that the rotary switch S840 is operated 
from its normal position two steps at a slow rate 
by the second impulsing device I65, whereupon 
the first impulsing device I64 becomes effective 

... to transmit impulses over the trunk line 600. 
The rotary switch S840 is then operated an addi 
tional predetermined number of steps at a slow 
trate by the second impulsing device I65, while 
the first impulsing device I64 is transmitting 
impulses over the trunk line 600, which prede 
termined number of steps corresponds to the par 
ticular lead in the group of marking leads 858 
marked by the first wiper of of the Strowger 
mechanism 700, thereby to cause the director 64 
to transmit a first directive digit Over the trunk 
line 600 corresponding to the marked lead in the 
group of marking leads 858. Subsequently, the 
rotary switch S840 operates at a fast rate until 
the fifteenth contact in the contact bank asso 
ciated with the wiper 843 thereof is engaged. 
The rotary switch S84) is then operated four 
additional steps at a slow rate by the second in 
pulsing device I6 5 until the wiper 843 thereof 
engages the nineteenth contact in the aSSociated 
contact bank, the rotary switch S840 being oper 
ated four times at a slow rate at this time in 
order to provide a time interval at the conclusion 
of the first directive digit transmitted from the 
director. 64 over, the trunk line 600. Further, 
when the wiper 843 of the rotary switch S840 
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after it has operated, as described above, in order 
to transmit a predetermined number of impulses 
over the trunk line 600, which predetermined 
number of impulses corresponds to the marked 
lead in the group of marking leads 858, as pre 
viously explained. Accordingly, the director 64 
operates in the previously described manner, 
thereby to transmit the second directive digit 
Over the trunk line 600 and, after a time interval, 
it is conditioned to transmit other directive digits 
Over the trunk line 600 in the event there are 
other digits to be transmitted thereover. 
In the present example, as previously noted, 

only two directive digits are required. Accord- . 
5 ingly, after the second directive digit has been 

transmitted over the trunkline 600, the wiper 145 
of the rotary switch CN740 is operated to engage 
the third contact in the associated contact bank, 
which contact, terminates the conductor CT 73 
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engages the nineteenth contact in the associated 
contact bank, the rotary switch S840 is operated 
at a fast rate back into its normal position, 
whereupon the wipers noted of the rotary switch 
S840 engage the first contacts in the associated 
contact banks. Finally, it is noted that when the 
rotary switch. S840 is restored to its normal ro 
tary position, the wiper 849 thereof disengages 
the last contact in the associated contact bank, 
thereby to interrupt the previously traced hold 
ing circuit for energizing the winding of the stop 
relay R630, whereupon the stop relay R630 re 
stores. Upon restoring, the stop relay R630 com 
pletes, at the contacts 634, an alternative circuit 
for energizing the winding of the control relay 
R620. At this time the rotary switch S840 in the 
director 64 is in condition to transmit the second 
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directive digit from the director 64 over the trunk 
line 600. 
The alternative circuit for energizing the wind 

ing of the relay R620 extends from ground by 
way of the contacts 533, C685, C866. CT67, the 
wiper T46 and engaged second contact in the 
associated contact bank of the rotary switch 
CNT40, C690, the contacts 634 and 62, the wind 
ing of R620 and the resistor 63 to battery. As 
previously noted, this last-mentioned circuit is 
not completed until the second impulsing device 
I65 is operated to cause the insulating pnrton of 
the drum thereof to engage the associated wiper, 
thereby to interrupt the previously traced path 
for short-circuiting the winding of the cnntrol 
relay R620. At this time ground potentel is 
conducted by way of the previouslv traced path 
to the wiper T45 of the rotary switch CN 74 and 
is extended therefrom by way of the conductor 
CT 72 to the second wiper 702 of the Strowger 
mechanism OO and therefrom by way of the. 
engaged contact in the associated main contact 
bank and one of the straps T64 in the jumner 
field T4 to a particular one of the leads in the 
group of marking leads 858. AccordinPlv, a rar 
ticular one of the leads in the group of markink 
leads 858 is marked at this time, thereby to ar*est 
the operation of the first impulsing device I6 
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extending to the third wiper 703 of the Strowger 
mechanism 700. As previously noted, the third, 
fourth, fifth and sixth wipers of the Strowger 
mechanism 700 engage contacts in the associated 
contact bank which are multipled together and 
connected by way, of the jumper field 74 to the 
cut-off lead C765. Accordingly, after the second 
directive digit has been transmitted from the 
director 64 over the trunk line 600 and before 
the elapse of the following time interval, the 
wipers 143 and 745 of the rotary switch CNT40 
engage the third contacts in the associated con 
tact banks, whereupon an alternative, circuit for 
energizing the winding of the magnet M74 of 
the rotary switch CNT40 is completed. The last 
mentioned circuit extends from ground by way of 
the contacts 533, C685, the contacts 664, C684, 
the wiper 745 and engaged third contact in the 
associated contact bank, CT 73, the third wiper 
703 of the Strowger mechanism TOO and engaged 
contact in the associated contact bank, the cut 
off lead CT65, the multipled contact 744 in the 
contact bank associated with the wiper 743 of the 
rotary switch CNT40, the self-interrupting con 
tact 742 of the magnet M74, and the winding of 
M4 - to battery. When energized over , the 
above-traced circuit, the magnet M74 operates 
to interrupt, at the self-interrupting contact 742 
thereof, the previously traced circuit, for ener 
gizing the winding of M74. Accordingly, the 
rotary switch CNT 4.0 is operated step bw step until 
the wiper T45 thereof disengages the sixth con 
tact in the associated contact-bank, the last 
mentioned contact being connected by way of the 
conductor CT 76 to the sixth wiper 706 of the 
Strowger mechanism 700. While the wiper 745 
of the rotary switch CNT40 is in engagement with 
the third, fourth, fifth and sixth contarts in the 
associated contact bank, the previously traced 
circuit for energizing the winding of the magnet 
M14 of the rotary, switch CNT40 is completed 
by way of the third, fourth, fifth and sixth wipers 
of the Strowger mechanism 709. When the 
wiper 745 of the rotary switch CNT4) disrngars 
the sixth contact in the associated contact bank, 
the circuit for energizing the winding of the mag 
net M74 is interrupted, thereby to arrest further 
Operation of the rotary switch 
time. 
At this time the director 64 is conditioned to 

transmit the first digit of the directory number 
of the called subscriber line as registered in 
the rotary switch MT20. The first and second 

CNT40 at this 

impulsing devices I64 and I65 operate, as pre 
75 viously explained, until the wiper 852 of the ro tary switch S840 engages a marked contact in 

  



the associated contact bank which is connected 
to a marked lead in the group of marking leads 
858. At this time the path for marking one of 
the leads in the group of leads 858 extends from 
ground by way of the contacts 533, C685, the 
contacts 664, C684, the wiper 45 and engaged 
seventh contact in the associated contact bank 
of the rotary switch CN40, C777, the wiper 725 
and engaged contact in the associated contact 
bank of the rotary switch M720, and the par 
ticular lead in the group of marking leads 766 
terminated by the engaged contact in the Con 
tact bank associated with the wiper 725 of the 
rotary switch M720 to a corresponding lead in 
the group of marking leads 858. Thus, it will 
be understood that the director 64 operates at 
this time to transmit the first digit of the di 
rectory number of the called Subscriber line 
2200, which is registered in the rotary switch 
M720, as previously explained. At the conclu 
sion of the first, or thousand, digit of the direc 
'tory number of the called subscriber line 2200, 
the rotary switch CNT40 is operated, thereby to 
drive the wiper 745 thereof an additional step 
in the counterclockwise direction and into en 
gagement with the eighth contact in the asso 
ciated contact bank, whereupon a marking, cir 
cuit for the contact bank associated with the 
wiper 852 of the rotary switch S840 is com 
pleted by way of the rotary switch C800. Spe 
cifically, at this time, the contact bank asso 
ciated with the wiper 852 of the rotary switch 
S840 is marked to arrest Operation of the first 
impulsing device I64 after the first impulsing 
device I64 has transmitted a number of im 
pulses corresponding to the Second, or hundred, 
digit of the directory number of the called sub 
Scriber line 2200. 
In view of the above description, it will be 

understood that the wiper T45 engages the Sev 
enth, eighth, ninth and tenth contacts in the 
associated contact bank of the rotary Switch 
CNT40 at the beginning of the first, or thou 
sand; the second, or hundred; the third, or ten; 
and the fourth, or unit, digits of the directory 
number of the calling subscriber line 2200, 
whereby the contact bank associated with the 
wiper 852 of the rotary switch S840 is sequen 
tially marked by way of the rotary switches 
M720, C800, D80 and U820 in order to cause 
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whereupon the control relay R620 is operated 
as previously explained. Also, upon operating, 
the relay R620 completes, at the colltacts 622, a 
circuit for energizing the winding of the Control 
relay R540 due to the fact that the contacts in 
the main contact bank of the Strowger mecha 
nism engaged by the ninth and tenth wipers 709 
and TiO, respectively, thereof are connected by 
way of the straps 63 in the jumper field 74 
to certain of the WXYZ, leads in the group of 
marking leads 794 extending to the contact bank 
associated with the wiper 735 of the rotary 
switch T730, in order to establish the rate ap 
plicable to the call between the originating ex 
change 50 and , the terminating exchange 52. 
The circuit for energizing the winding of the 
control relay R540 extends from the grounded 
conductor C685 by way of the contacts 622, C690, the wiper 746 and engaged first contact in the 
associated contact bank of the rotary switch 
CN 740, C768, C572, the contacts 542, C570, at 
least one of the wipers 709 or 70 of the Strowger 
mechanism 700 and the engaged contact in the 
asSociated main contact bank thereof, at least 
one of the WXYZ leads in the group of marking 
leads 794, the cable 575, the corresponding one 
of the contacts 543, 544, 545 or 546 and the 
winding of R540 to battery. When energized 
over the above-traced circuit, the relay R540 
operates to complete, at the contacts 540, a hold 
ing circuit for energizing the winding thereof, 
this circuit extending from ground by way of 
the contacts 553 and 540 and the winding of 
R540 to battery. Also, upon operating, the re 
lay R540 interrupts, at the contacts 542 and at 
lease one of the contacts 543, 544, 545 or 546, 
the previously traced circuit for energizing the 
Winding thereof and completes, at the contacts 
54, an alternative path for applying ground 
potential by way of the conductor C570 to the 
main wipers 707 to Ti 0, inclusive, and to the ver 
tical test wipers 7 and 72 of the Strowger 

the director 64 to transmit the four digits of - 
the directory number of the called subscriber 
line 2200 as registered in the respective rotary 
switches M 720, C800, D80 and U820 over the 
trunk line 600. At this time the director 64 has 
operated to transmit both the directive digits 
and the digits of the directory number of the 
called subscriber line 2200 over the trunk line 
600. 
At this point it is noted that, in the present 

example, there is a toll charge for a call be 
tween the originating exchange 50 and the ter 
minating exchange 52. Accordingly, the direc 
tor 64 transmits the digits therefrom by way of 
the second impulsing path, traced above, ex 
tending from the contacts 548 by way of the 
negative line conductor C60 of the trunk line 
600 due to the operated position of the control 
relay R540. More particularly, after the second 
and third letters of the called exchange Code 
have been dialed into the director 64 and the 
Strowger mechanism 700 has operated in re 
sponse thereto, the rotary switch U820 is oper 
ated to cause the wiper 826 thereof to engage 
the third contact in the associated contact bank, 

mechanism 700. Further, the relay R540 in 
terruptS, at the contacts 547, and completes, at 
the contacts 548, respectively, points in the 
first and Second impulsing paths previously 
traced. 

After the director 64 has operated to trans 
mit the digits mentioned above, the rotary 
switch CNT 4.0 is operated, thereby to drive the 
Wiper 45 thereof into engagement with the 
eleventh contact in the associated contact bank, 
whereupon a circuit is prepared for energizing 
the lower winding of the cut-off relay R6 10, 
which circuit is completed subsequent to the 
restoration of the stop relay R630, the stop relay 
R630 being restored when the rotary switch S840 
is returned to its normal rotary position, as previ 
ously explained. The last-mentioned circuit ex 
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tends from ground by way of the contacts 533, 
C685, the contacts 664, C684, the wiper 745 and 
engaged eleventh contact in the associated con 
tact bank of the rotary switch CNT40, C692, the 
contacts 635 and the lower winding of R60 to 
battery. When energized over the above-traced 
circuit, the cut-off relay R60'operates to inter 
rupt, at the contacts 62, the previously traced 
circuit for energizing the winding of the con 
trol relay R620, thereby positively to prevent fur 
ther energization of the winding of the control 
relay R620 and to interrupt, at the contacts 6, 
the previously traced path for applying battery 
potential at the resistor 557 in the director 64 
to the conductor C605 of the trunk line 600, 
thüs effecting the release of the director 64, the 
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contact bank of the Strowger mechanism 480, 
C 07, the contacts 38, CO6, the contacts 451, 
475 and 445, the set of switch springs S400 and 
the upper winding of R470 to battery. The hold 
ing circuit for energizing the lower winding of 
the switching relay R460 extends from the 
grounded control conductor of the trunk line 435 
by Way of the wiper 486 and engaged contact in 
the associated contact bank of the Strowger 
mechanism 480, the contacts'477 and 465 and the 
lower winding of R460 to battery. Also, upon 
operating, the rotary magnet M390 interrupts, at 
the contacts 391, the previously traced circuit for 
energizing the winding thereof, thereby to cause 
the rotary magnet M.390 to restore and recom 
plete, at the contacts. 39, the previously traced 
circuit for energizing the winding thereof, where 
upon the rotary magnet M390 reoperates to drive 
the wipers of the first and second Wiper sets of 
the Strowger mechanism 480 an additional step 
in the rotary direction. Now, assuming that the 
trunk lines 426 and 435 are the second trunk lines 
in the associated group of trunk lines and that 
the trunk line 426 is idle, while the trunk line 
435 is busy, the previously traced holding circuit 
for energizing the lower winding of the switching 
relay R460 is recompleted, while the previously 
traced holding circuit for energizing the upper 
winding of the Switching relay R4TO is not re 
completed. Accordingly, when the previously 
traced holding circuit for energizing the inter 
mediate windings of the switching relays R460 
and R470 is interrupted, the relay R460 remains 
in its operated position, while the relay R470 re 
Stores. 

Further, it is noted that when the wiper car 
riage of the Strowger mechanism 480 is moved 
one step in the rotary direction away from its 
normal position, the sets of Switch springs S423 
and S425 are actuated into engagement for a 
purpose more fully explained hereinafter. Upon 
restoring, the switching relay R470 interrupts, at 
the contacts 478, a point in the previously traced 
circuit for energizing the winding of the rotary, 
magnet M.390 and completes, at the contacts 479, 
a holding circuit for energizing the upper Wind 
ing of the switching relay. R460. The holding 
circuit for energizing the upper Winding of the 
switching relay R460 extends from ground by way 
of the contacts 453, Cli D, the contacts 384, C109, 
the contacts 307, Cl2T, the contacts 479, the set 
of switch springs S425 and the upper winding of 
R460 to battery. Also, upon restoring, the 
switching relay R470 interrupts, at the contacts 
477, a point in the previously traced holding cir 
cuit for energizing the lower winding of the 
switching relay R460, interrupts, at the contacts 
475, a further point in the previously traced hold 
ing circuit for energizing the upper Winding 
thereof, and completes, at the contacts 474, a 
path for applying ground potential to the control 
conductor C429 of the trunk line 426. The last 
mentioned path extends from ground by way of 
the impedance element I458, the contacts 474 and 
45, C06, the contacts 381, C107 and the con 
trol wiper 483 and engaged contact in the asso 
ciated contact bank of the Strowger mechanism 
480 to the control conductor C429 of the trunk 
line 426. This application of ground potential to 
the control conductor C429 of the trunk line 426 
marks the trunk line 426 as busy to the other 
first code selector Switches having access thereto. 

Finally, upon restoring, the Switching relay 
R470 completes, at the contacts 476, a circuit for 
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relay R440, this circuit extending from ground, 
at the contacts 35, C 13, the set of Switch 
springs S423, the contacts 476 and the winding of 
R440 to battery. It will be understood that in 
the event the Second wiper set of the Strowger 
mechanism 480 had found an idle trunk line in 
the associated group of trunk lines prior to the 
time the first wiper set thereof had found an 
idle trunk line in the associated group of trunk 
lines, the Switching relay R470 Would have been 
retained in its operated position and the switch 
ing relay R460 would have restored in a manner 
similar to the Operation of the Switching relays 
R460 and R470 explained above. 
When energized Over the above-traced circuit 

the Switch-through relay R440 operates to com 
plete, at the contacts 446, an obvious path for 
applying ground potential by way of the im 
pedance element I458 and C9 to the control 
conductor C263 of the trunk line 260 thereby to 
retain the rotary switch D220 individually asso 
ciated with the calling subscriber line 250 in its 
operated position. Further, the Switch-through 
relay R440 interrupts, at the contacts 44 and 
443, points in the previously traced circuit for 
energizing the impulse relay R340 and completes, 
at the contacts 442 and 444, a connection be 
tween the line conductors of the trunk line 426 
and the line conductors of the trunk line 600. 
More specifically, the positive line conductor 
C428 of the trunk line 426 is connectel by way 
of the wiper 482 and engaged contact in the 
aSSociated contact bank of the Strowger mecha 
nism 480, the contacts 463, 472, 444 and 404, 
C905, the wiper 9 and engaged contact in the 
associated contact bank of the selector hunting 
switch 62, C32, the contacts 942, the wiper 922 
and engaged contact in the associated contact 
bank of the Strowger mechanism 920 to the 
positive line conductor C602 of the trunk line 
600; while the negative line conductor C427 of 
the trunk line 426 is connected by way of the 
wiper 48 and engaged contact in the associated 
contact bank of the Strowger mechanism, 480, the 
contacts 462, 442 and 402, C904, the wiper 90 
and engaged contact in the associated contact 
bank of the selector hunting switch 62, C3, 
the contacts 94 and the wiper 92 and engaged 
contact in the associated contact bank of the 
Strowger mechanism 920 to the negative line 
conductor C60 of the trunk line 600. Further, 
it is noted that a circuit is completed for ener 
gizing the relay R505 in the toll ticket repeater 
65 upon operation of the switch-through relay 
R440 in the first code selector switch 6. The 
last-mentioned circuit extends from ground in 
the director 64 by way of the contacts 548, C674, 
the wiper 845 and engaged first contact in the 
asSociated contact bank of the rotary switch 
S840, C67 f, the rectifier 66, C673, the contacts 
66 f, the negative line conductor C60 of the 
trunk line 600, the wiper 92. and engaged con 
tact in the associated contact bank of the Strow 
ger mechanism 920, the contacts 94 f, Cf3, the 
wiper 90 and engaged contact in the associated 
contact bank of the selector hunting switch 62, 
the conductor C904 of the trunk line 900, the 
contacts 402, 442 and 462, the wiper 48 and 
engaged contact in the associated contact bank 
of the Strowger mechanism 480, C42 and the 
upper Winding of R? 505 to battery. When en 
ergized over the above-traced circuit, the line 
relay R505 operates and the repeater 65 is seized 

energizing the winding of the Switch-through 75 by the first code selector switch 6, 
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energizing the winding of the magnet Mi 69 of operation of the repeater 65 incident to seieure 

The line relay R 565 operates when the re 
peater 65 is seized by the first code selector 
switch 6, as noted above, and completes, at the 
contacts 507, an obvious circuit for energizing 
the lower winding of the hold relay R500, there 
by to cause the hold relay R500 to operate. 
Upon operating, the hold relay R500 completes, 
at the contacts 1502, a holding circuit for ener 
gizing the upper winding thereof, this circuit 
extending from ground in the first code Selector 
switch 6 by way of the impedance elementì 58, 
the contacts 474 and 45, CfO6, the contacts 
381, CfO7, the wiper 483 and engaged contact in 
the associated contact bank of the Strowger 
mechanism 480, the control conductor C429 of 
the trunk line 426, the contacts 502 and the 
upper winding of R. 500 to battery. Also, upon 
operating, the hold relay R500 completes, at 
the contacts 503, an obvious circuit for ener 
gizing the winding of the control relay R 640, 
thereby to cause the relay R? 640 to operate. 
Upon operating, the relay R 640 completes, at 
the contacts 64, an obvious circuit for ener 
gizing the winding of the control relay R 520, 
thereby to cause the relay R. 520 to operate, 
and prepares, at the contacts 648, a circuit, 
traced hereinafter, for energizing the upper 
winding of the test relay R. 620. Finally, the 
relay R 640 completes, at the contacts f646, a 
circuit for energizing the winding of the mag 
net M69 of the rotary switch F690, this cir 
cuit extending from ground by Way of the Con 
tacts 622, 1646, 653 and 692 and the winding 
of MI69 to battery. When energized over the 
above-traced circuit, the magnet M69 oper 
ates to interrupt, at the contacts 1692, the pre 
viously traced circuit for energizing the Winding 
thereof, thereby to cause, the magnet M69 to 
restore and recomplete, at the contacts 692, the 
previously traced circuit for energizing the wind 
ing thereof, whereupon the magnet M69 re 
operates. Accordingly, the magnet M69 oper 
ates intermittently, thereby to drive the wipers 
693, 694, 695, 696, f697, 1698, 1699 and 69 

step by step in the clockwise direction until the 
wiper 693 engages a contact in the associated 
contact bank terminating the control conductor 
of a trunk line extending to an idle one of the 
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the rotary switch 690. Accordingly, in the 
present example, the magnet M 69 of the rotary 
switch F690 is not operated due to the fact that 
the wiper 1693 of the rotary switch Ff690 en 
gages a contact in the associated contact bank 
terminating the control conductor of an idle. 
converter in the group of converters accessible 
to the rotary switch F690 in its normal position, 
thereby to cause the test relay RiG20 to operate 
prior to the operation of the magnet M69. 
Also, upon operating, the test relay R 620 inter 
rupts, at the contacts 823, an obvious path for 
short-circuiting the lower winding thereof, there 
by to complete a holding circuit for energizing 
the lower winding thereof. This circuit.extends - 
from ground by Way of the contacts. 65 and 
647, the lower winding of the test relay R 620 
and the resistor f66 to battery. Also, upon oper 
ating, the test relay R62O completes, at the con 
tacts f62, a path for short-circuiting the upper 
Winding thereof and a low resistance circuit for 
energizing the winding of the relay R? 720 in 
the converter 66. The last-mentioned circuit ex- . 
tends from ground potential appearing upon the 
control conductor C429 of the trunk line 426 by 

50 
converters in the group of converters accessible 
to the repeater 65. In the present example, as 
suming that the first converter 66 in the group 
of converters accessible to the rotary switch 
F690 is idle, battery potential appears upon the 
control conductor C 704 thereof, thereby to Con 
plete the previously mentioned circuit for ener 
gizing the upper winding of the test relay R620. 
This circuit extends from ground by way of the 
contacts 648 and 658, the contacts 68 of the 
set of switch springs S67, the upper winding 
of R.620, C130, the wiper 693 and engaged con 
tact in the associated contact bank of the rotary 
switch F690, the control conductor C 704 of the 
trunk line extending to the first converter 66 in 
the group of converters accessible to the rotary 
switch F690 to the contacts 133. One branch 
of this path extends from the contacts 33 by 
way of the winding of the relay RT20 to battery; 
and the other branch of this circuit extends from 
the contacts 33 by way of the contacts 723 
and the resistor 797 to battery. 
When energized over the above-traced circuit, 

the test relay R. 620 operates to interrupt, at the 
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way of C65, the contacts 62, C30, the wiper 
693 and engaged contact in the associated con 

tact bank of the rotary switch F1690, CT04, the 
contacts T33 and the winding of RT20 to bat 
tery. When energized over the above-traced cir 
cuit, the relay R20 operates to interrupt, at the 
contacts 723, the previously traced path extend 
ing between the contacts 733 and battery by 
way of the resistor. 1797. Furthermore, upon 
operating, the test relay R 620 completes, at the 
contacts 624, an obvious circuit for energizing 
the winding of the switching relay R?.660 in order . 
to cause the switching relay, R 660 to operate. 
Upon operating, the switching relay R 660 pre 
pares, at the contacts 662, 1664, 1665, 666, 1667, 
668 and 669, control circuits, traced hereinafter, 
extending to the wipers 694, 695, 696, 1697, 
698, 690 and 69 of the rotary switch Fi 690, for 

a purpose more fully described hereinafter. Also, 
upon operating, the switching relay R 660 con 
pletes, at the contacts 663, a circuit for ener 
gizing the winding of the switching relay R670, 
this circuit extending from ground by way of the 
contacts f663 and 655 and the winding of R 670 
to battery. When energized over the above 
traced circuit, the switching relay R670 operates 
to prepare, at the contacts 67 f, 672, 673 and 
64, further points in the previously mentioned 

5 control circuits extending to the wipers 69, 
698, 699 and 69 of the rotary switch F690. 
Upon operating, the control relay R 520 com 

pletes, at the contacts 52, an obvious circuit 
for energizing the left-hand winding of the time 
start relay R 540; however, the time start relay 
R. 540 does not operate at this time as this relay 
is of the polarized type. Furthermore, when the 
line relay R505 operated, it prepared, at the 
contacts 506, a circuit, traced hereinafter, for 
energizing the right-hand winding of the time 
Start relay R540. The prepared portion of this 
circuit extends from the positive conductor C 55 
of the toll line 555 extending between the toll 
ticket repeater 65 and the group selector switch 
80 in the intermediate exchange 5 by way of the 
right-hand winding of R? 540, the impedance ele 
ment I548, C58 and the contacts 506 to the 
negative line conductor C 556 of the toll line 555. 
At this time the repeater 65. is conditioned to 

contacts 622, the previously traced circuit for 75 receive the second directive digit transmitted by 
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the director 64, whereupon the line relay R 505 
follows the second directive digit and repeats the 
digit over the positive and negative line conduc 
tors C557 and C556, respectively, of the toll 
line 555 to the group selector switch 80 in the 
intermediate exchange 5. More particularly, 
each time the line relay R? 505 operates, it com 
pletes, at the contacts 506, the previously traced 
path between the line conductors of the toll line 
555; and each time the line relay R? 505 restores, 

it interrupts, at the contacts 506, the previously 
traced path extending between the line conduc 
tors of the toll line 555. Further, it is noted 
that the repeater 65 also receives the four digits 
of the directory number of the called subscriber 
line 2200 and repeats these digits over the toll line 
555 in a similar manner. 
The group selector switch 8) in the intermedi 

ate exchange 5 responds to the second directive 
digit repeated thereto by the repeater 65 and se 
lects a group of trunk lines extending to a cor 
responding group of dial repeaters. Subsequent 
ly, the group selector switch 80 operates auto 
natically to seize an idle one of these repeaters 
Such, for example, as the dial repeater 8, the 
dial repeater 8 being connected by way of the 
toll line 220 to the first numerical selector 
Switch 90 in the terminating exchange 52. The 
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first numerical switch 90 in the terminating ex 
change 52 responds to the first digit of the direc 30 
tory number of the called subscriber line 2200 
and Selects a group of trunk lines extending to a 
Corresponding group of second numerical selector 
switches. Subsequently, the first numerical se 
lector Switch 90 selects one of these trunk lines 
extending to an idle one of the second numerical 
selector switches such, for example, as the sec 
Ond numerical Selector Switch 9. The second 
numerical selector switch 9 in the terminating 
exchange 52 responds to the second digit of the 
directory number of the called subscriber line 
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40 

2200 and selects a group of trunk lines extending 
to a corresponding group of connector Switches. 
Subsequently, the second numerical selector 
switch 9 selects one of these trunk lines ex 
tending to an idle one of these connector switches 
such, for example, as the connector switch 92. 
The connector switch 92 responds to the third 
digit of the directory number of the called sub 
Scriber line 2200 and selects a group of sub 
scriber lines including the called subscriber line 
2200. Finally, the connector switch 92 responds 
to the fourth digit of the directory number of the 
called subscriber line 2200 to select the called 
subscriber line 2200. The subsequent operation 
of the connector switch 92 depends upon the idle 
or busy condition of the called subscriber line 
2200, in the usual manner. Assuming that the 
called subscriber line 2200 is idle, the connector 
switch 92 operates to project ringing current over 
the subscriber line 2200 in a well-known manner. 
The call is answered on the subscriber line 2200 
when the subscriber at the subscriber substation 
T2 removes the receiver of the telephone instru 
ment thereat from its associated switchhook, 
whereupon a loop circuit is completed between 
the telephone instrument at the subscriber sub 
station T2 and the connector Switch 92. The 
connector switch 92 then operates to reverse bat 
tery over the first and second numerical selector 
switches 9 and 90 and the toll line 220 to the 
dial repeater 8. Finally, the dial repeater 8l op 
erates to reverse battery over the group Selector 
switch 80 and the toll line 555 to the right-hand 
winding of the time start relay R? 540, thereby to 
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cause the last-mentioned relay to operate for a 
purpose more fully described subsequently. 
At this point it is noted that after the rotary 

switch F690 in the repeater 65 has found the 
idle converter 66 and the switching relay R? 660 
is operated, a circuit is prepared for energizing 
the upper winding of the test relay R50 in the 
director 64, which circuit is completed when the 
relay R520 in the director 64 operates. The cir 
cuit for energizing the upper winding of the test 
relay R50 extends from ground by way of the 
upper winding of R50, the contacts 513 and 522, 
the positive line conductor CSO2 of the trunk line 
600, the wiper 922 and engaged contact in the as 
Sociated contact bank of the Strowger mechanism 
920, the contacts 942, C32, the wiper 9 and 
engaged contact in the assCciated contact bank . 
cf the selector hunting switch 62, the conductor 
C905 of the trunk line 900, the contacts. 404, 444, 
472 and 463, the wiper 482 and engaged contact 
in the associated contact bank of the Strowger 
mechanism - 480, the positive line conductor C428 
of the trunk line 426, the contacts 5ff, C608, 
the contacts 664, the wiper 695 and engaged 
contact in the associated contact bank of the ro 
tary switch Fi 690, C702 and the windings of the 
relays R 60 and Rf765 in the converter 66 to 
battery. 

Further, it is noted that after the director 64 
has operated to transmit the directive digits over 
the trunk line 600, it operates to transmit the 
four digits of the directory number of the called 
Subscriber line 2200 over the trunk line 600, as . 
previously explained. Further, it is noted that 
when the first digit of the directory number of 
the called subscriber line 2200 is transmitted 
from the director 64 over the trunk line 600, the 
wiper 745 of the rotary switch CNT 4.0 engages 
the seventh contact in the associated contact 
bank, whereupon a circuit is completed for ener 
gizing the winding of the control relay R520, the 
relay R540 being operated at this time, as previ 
Ously explained. The circuit for energizing the 
winding of the relay R520 extends from ground 
by way of the contacts 533, C685, the contacts 
66, C684, the wiper 745 and engaged seventh 
contact in the associated contact bank of the ro 
tary switch CNT40, CTTT, C576, the contacts 549 
and 5, and the winding of R520 to battery. 
When energized over the above-traced circuit, 
the relay R520 operates to complete, at the con 
tacts 522, the previously traced circuit for ener 
gizing the upper winding of the test relay R50 
in the director 64 from battery by way of the 
previously traced circuit including the windings 
of the relays R 760 and R? 765 in the converter 
66 in the event the rotary switch F690 in the 
repeater 65 has found the idle converter 66 in 
the group of converters. . On the other hand, in 
the event the rotary switch F690 has not found 
an idle converter in the group of converters, the 
test relay R50 and the control relay R520 in the 
director 64 respectively remain in their restored 
and operated positions. Also, upon operating, the 
control relay R520 interrupts, at the contacts 
524, a point in the circuit for energizing the con 
trol relay R620 at this time, thereby to prevent 
the operation of the second impulsing device 
I65 to cause operation of the rotary switch - 
S840. In view of the fact that the rotary switch 
S840 is operated by the operation of the control 
relay R620, the operation of the first impulsing 
device I64 is ineffective to transmit the first 
digit of the directory number of the called sub 
Scriber line 2200 over the trunk line 600 and fur 
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ther operation of the director 64 is arrested until to operate and restore intermittently. Each 
the rotary.switch F690 in the repeater 65 seizes 
an idle converter in the group of converters ac 
cessible thereto. 
When the rotary switch FB90 seizes the idle is 

converter 66, the previously traced circuit for 
energizing the upper winding of the test relay 
R50 in the director 64 is completed, in the event 
this circuit had not been previously completed 
incident to the operation of the control relay lo 
R520 in the director 64. Upon operating, the 
test relay R50 completes, at the contacts 54, 
a holding circuit for energizing the lower wind 
ing thereof, this circuit extending from ground 
by way of the contacts 553 and 54 and the lower lis 
winding of R50 to battery. Also, the test relay 
R50 interrupts, at the contacts 53, the previ 
ously traced circuit for energizing the upper 
winding thereof and interrupts, at the contacts 
5ft, the previously traced circuit for energizing 20 
the winding of the control relay, R520, where 
upon the relay R520 restores shortly thereafter, 
this relay being of the slow-to-release type. 
Upon restoring, the control relay R520 completes, 
at the contacts 524, the previously mentioned 25 
circuit for energizing the winding of the control 
relay R620, thereby. to cause the relay R620 to 
operate and render the director 64 operative to 
transmit the first digit of the directory number 
of the called subscriber line 2200. The circuit 30 
for energizing the winding of the control relay 
R620 at this time extends from ground by way 
of the contacts 533, C685, the contacts 653, C683, 
the contacts 524, C670, the wiper 805 and en 
gaged contact in the associated contact bank of 35 
the rotary switch C800, C785, the wiper 746 and 
engaged seventh contact in the associated Con 
tact bank of the rotary switch CNT40, C690, the 
contacts. 634 and 62, the winding of R620 and 
the resistor 63 to the negative terminal of bat- 40 
tery. Accordingly, the director 64 operates at 
this time to transmit the first digit of the direc 
tory number of the called subscriber line 2200 
over the trunk line 600 as previously explained. 

Also, upon restoring, the control relay R520 45 
prepares, at the contacts 52, a path for pro 
ecting ground pulses over the positive line con 
ductor C602 of the trunk line 600 and completes, 
at the contacts 623, a circuit for energizing the 
upper and lower windings of the impulse relay 50 
R500. The last-mentioned circuit extends from 
ground by way of the contacts 523, 52 and 502 to 
the terminals of the upper and lower windings of 
R500, one branch of this circuit extending by way 
of the upper winding of R500 to battery, and 55 
the other branch of this circuit extending by way 
of the lower winding of R500 and the condenser 
500' to battery. Thus, it will be understood that 
the upper winding of the impulse relay R500 is 
energized and the condenser 500 associated with 60 
the lower winding of the relay R500 is charged. 
When the upper winding of the impulse relay 
R500 is energized, this relay operates to inter 
rupt, at the contacts 502, the previously traced 
circuit for energizing the upper winding thereof 65 

terminating the WXYZ leads in the groups of and the previously traced circuit for charging 
the condenser 500. The condenser 500 immedi 
ately discharges, thereby to cause the impulse re 
lay R500 to restore immediately. Accordingly, 
the impulse relay R500 operates and restores 70 
intermittently. Each time the impulse relay 
R500 operates and restores, it completes, at the 
contacts 503, an obvious circuit for energizing 
the winding of the magnet M73 of the rotary 
switch ris, thereby to cause the magnet MT3 

time the magnet M operates and restores, it 
drives the wipers T33 and 735 of the rotary 
switch. T80 one step in the counterclockwise 
direction. Also, each time the impulse relay. 
R500 operates, it completes, at the contacts 50, 
the previously mentioned circuit for projecting 
ground potential over the positive line conductor". 
C602 of the trunkline 600. 
It is noted that when the impulse relay R500 

operates and the wiper 35 of the rotary switch 
T30 engages a contact in the associated contact 
bank terminating a lead in the groups of mark 
ing leads having ground potential thereupon, a 
path for applying direct ground potential to the 
positive line conductor C602 of the trunk line 
600 is completed. On the other hand, when the 
impulse relay R500 operates and the wiper 35 
of the rotary switch T130 engages a contact in 
the associated contact bank terminating a lead 
in the group of marking leads which has no 
ground potential thereupon, a path for connect 
ing ground potential by way of the resistor 558 
is completed to the positive line conductor C602 
of the trunk line 600. The path for extending . 
direct ground potential to the positive line con 
ductor C602 of the trunk line 600 extends from 
the wiper 735 of the rotary switch TT30 by way 
of C574, the contacts 50 and 52 to the positive 
line conductor C602; and the path for applying 
resistance ground potential to the positive line 
conductor C602 of the trunk line 600 extends 
from ground by Way of the resistor 558 and the 
contacts 50 and 52 to the positive ine con 
ductor C602. A heavy ground pulse is trans 
mitted over the positive line conductor C602 of 
the trunk line 600 when direct ground potential 
is applied thereto; while a light ground pulse is 
transmitted over the positive line conductor C602 
of the trunk line 600 when resistance ground 
potential is applied thereto. 
As previously noted, the WXYZ leads in the 

group of marking leads 79 are permanently 
marked in accordance with the code Mi; the 
WXYZ, leads in the group of marking leads 92 
are marked in accordance with the code A as 
determined by the vertical operated position of 
the Strowger, mechanism. 700; and the WXYZ 
leads in the groups of marking leads 793 and 
794 are marked in accordance with the codes 
D and 6, respectively, as determined by the com 
bination vertical and rotary positions of the 
Strowger mechanism. 700. The paths, for apply 
ing ground potential to the WXYZ leads in the 
groups of marking leads 792, 793 and 794 by way 
of the jumper field 74 and the wipers of the 
Strowger mechanism TOO include the conductor 
C570 having ground potential applied thereto at 
the contacts 54 due to the operated position of 
the control relay R540. 
Accordingly, the intermittent operation of the 

impulsing relay R500 causes the wiper 735 of the 
rotary switch T30 to be driven in the counter 
clockwise direction into successive engagements 
with the contacts in the associated contact bank 

marking leads 79,792, 793 and 794. Hence, the 
director 64 operates to transmit four sets of code 
markings Over the positive line conductor C602 
of the trunk line 600 at this time, which sets of 
code markings respectively correspond to the let 
ters MAD designating the originating exchange 
50 and the rate factor 6 applicable to a call from 
the originating exchange 50 to the terminating 
exchange 52. When the previously traced cir 
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battery. When the winding of the magnet Mills 
is energized over the - above-traced circuit, the 
magnet Mt 68 operates to condition the wipers 
l684, 1685, fi 686, ? 1687, 688 and 1689 of the ro- ; 
tary switch S680 to be driven One step in the 
clockwise direction. 
At the end of the first pulse of the first digit 

of the directory number of the called subscriber 
line 2200, the line relay R? 505 in the repeater 
65 reoperates to interrupt, at the contacts. 508, 
the previously traced circuit for energizing in 
series the winding of the control relay Rf755 
and the winding of the magnet M? 777 of the ro 

· tary switch N770, thereby to cause the mag 
net MIT to restore and drive the wipers noted 
of the rotary switch N 770 one step in the clock 
wise direction. It is noted that the control re 
lay R755 is of the slow-to-release type. Accord 
ingly, this relay does not restore during impuls 
ing. Hence, the relay Rf755 remains in its op 
erated position until the conclusion of the first 
digit of the directory number of the called sub 
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contact bank associated with the wiper 1786 of 
the rotary switch S 80 to the wiper 786. It 
will be understood that had the first digit of the 
directory number of the called subscriber line 
2200 been other than the digit 5, appropriate 
ones of the WXYZ wipers fle, 784, 1785 and 
738 of the rotary switch S780 would have beem 
marked with ground potential in a similar man 
ne. This application of ground potential to the X 
and Z wipers 784 and 786, respectively, of the 
rotary switch Sf 780 completes circuits for ener 
gizing the X and Z relays in the first code stor 

15 

scriber line 2200. At this time the magnet M 777 
has been energized and deenergized a predeter 
mined number of times corresponding to the first 
digit of the directory number of the called sub 
scriber line 2200, whereupon the wipers noted of 
the rotary switch N 77.0 engage corresponding 
contacts in the associated contact banks. More 
particularly, the wipers 7 and 772 of the 
rotary switch N 770 engage contacts in the as 
sociated contact banks corresponding in WXYZ 
code to the first digit of the directory number 
of the called subscriber line 2200. Assuming that 
the directory number of the called subscriber 
line is 5555, the wipers 77 and 772 of the 
rotary switch N 770 engage the fifth contacts 
in the associated contact banks. Accordingly, 
the wiper 77 engages the fifth contact in the 
associated contact bank terminating the conduc 
tor extending to the first contact in the contact 
bank associated with the wiper 784 of the ro 
tary switch Sf 780; while the wiper 772 engages 
the fifth contact in the associated contact bank 
terminating the conductor extending to the first 
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ing device S60f in the repeater 65. The circuit 
for energizing the X relay in the first code stor 
ing device S60 extends from the grounded wip 
er 784 of the rotary switch St 780 by way of the 
X lead in the cable 700, the engaged first contact 
in the contact bank associated with the wiper 
698 of the rotary switch F690, the wiper 698, 

the contacts i 667 and í 672, the wiper 1686 of 
the rotary switch St 680, the engaged first con 
tact in the associated contact bank, and the 
winding of fX to battery. The circuit for ener 
gizing the Z relay in the first code storing device 
S60? extends from the grounded wiper 786 of 
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the rotary switch Si 780 by way of the Z lead in 
the cable 700, the engaged first contact in the 
contact bank associated with the wiper 69 of 
the rotary switch Fl690, the viper 891, the con 
tacts 669 and 674, the wiper 1688 of the rotary 
switch S690, the engaged first contact in the 
associated contact bank, and the winding of Z to 
battery. When energized over the above-traced 
circuits, the relays X and Z in the first code 
storing device S60 operate to complete, at the 
contacts X and Z, respectively, obvious hold 
ing circuits for energizing the windings thereof, 
ground potential being present upon the conduc 
tor C602 at the contacts 522 of the operated 
control relay R 520. 

Also, upon restoring, the relay RT55 inter 
- rupts, at the contacts 756, the previously men 

contact in the contact bank associated with the 
wiper 86 of the rotary switch S780. At this 
point it is noted that the wipers 783, 784, f 785 
and 86 of the rotary switch ST80 respective 
ly correspond to the codes WXYZ. Accordingly, 
at this time, the wipers 77 and 772 of the 
rotary switch N 770 have marked, by way of the 
paths noted above, the X and Z wipers 784 and 
786, respectively, of the rotary switch Si T80, 

the X and Z, wipers being. marked in order to 
indicate that the first digit of the directory num 
ber of the called subscriber line 2200 is the digit 
5. Shortly following the first digit of the direc 
tory number of the called subscriber line 2200, 
the control relay R755 restores to complete, 
at the contacts 757, the previously mentioned 
paths for applying ground potential to the wip 
ers 77 and 772 of the rotary switch NTO 
and thus to the wipers l T84 and 1786 of the ro 
tary switch ST80. More particularly, these 
paths extend from ground by way of the con 
tacts 752 and 757 to the wipers 77 and T72 
of the rotary switch N 770, from the wiper TT 
by way of the engaged fifth contact in the asso 
ciated contact bank and the engaged first con 
tact in the contact bank associated with the 
wiper 784 of the rotary switch S 80 to the 
wiper 784, and from the wiper f772 by way of 
the engaged fifth contact in the associated con 
tact bank and the engaged first contact in the 
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tioned circuit for energizing the winding of the 
control relay R750. Shortly thereafter, the con 
trol relay R? 750, being of the slow-to-release 
type, restores to interrupt, at the contacts 752, 
the previously traced marking circuits for the 
wipers TT and 772 of the rotary switch NTTO. 
Also, the relay Rf750 interrupts, at the contacts 
f5, the previously traced circuit for energizing 
the winding of the magnet M168 of the rotary 
Switch S680, thereby to cause the magnet M68 
to restore and drive the wipers noted of the ro 
tary switch - S? 680 one step in the clockwise di 
rection. At this time the WXYZ wipers 685, 
f686, 1687 and f 688 of the rotary switch sis80 
engage the respective WXYZ leads in the cables 
36, 35, 34 and 33, respectively, extending to 
the second code storing device S 602 in the re 
peater 65. Finally, upon restoring, the relay 
R750 completes, at the contacts 753, an alter 
native circuit for energizing the winding of the 
magnet M 777 of the rotary switch NTTo. The 
last-mentioned circuit extends from ground by 
Way of the wiper 773 and engaged fifth contact 
in the associated contact bank, the multiple 774, 
the contacts 53 and 778, and the winding of . 
M777 to battery. When energized over the 
above-traced circuit, the magnet MITTT operates 
to interrupt, at the contacts 778, the alternative 
circuit. for energizing the winding thereof, where 
upon the magnet Mill restores to recomplete, at 
the contacts 778, the previously traced alter 
native circuit for energizing the winding there 
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of. Accordingly, the magnet MITTT operates in 
termittertly to drive the wipers noted of the 
rotary Switch N 770 step by step in the clockwise 
direction until the wiper f773 of the rotary switch 
No disengages the tenth contact in the asso 
ciated contact bank included in the multiple 
774. At this time the wiper 773 of the rotary 

Switch N 70 engages the eleventh contact in the 
aSSOciated contact bank, which position consti 
tutes a normal position for the rotary switch 
N 770. At this point it is noted that the codes 
appearing upon the first ten contacts in the con 
tact banks associated with the wipers 7 and 
772 of the -rotary switch N TO also reappear 

upon the twelfth to twenty-first contacts in the 
contact banks associated with the wipers fill 
and 772 of the rotary switch NTTO in order to 
mark, by way of the WXYZ wipers 783, 1784, 
f785 and 786, respectively, of the rotary switch 
Sf780, the WXYZ code of the second digit 5 of 
the directory number of the called subscriber 
line 2200. 

In view of the above description, it will be un 
derstood that when the second, third and fourth 
digits of the directory number of the called sub 
scriber line 2200 are transmitted by the director 
64 over the trunk line 600, the corresponding 
operation of the line relay R 505 in the repeater 
65 is effective to cause further operation of the 
apparatus in the converter 66 and the repeater 
65 in the manner described, whereby the second, 
third and fourth digits of the directory number 
of the called subscriber line 2200 are translated 
into code in the converter 66 and stored in the 
code storing devices S1602, S603 and Sl604, re 
Spectively, in the repeater 65. At this time there 
are stored in WXYZ code in the code storing de 
vices Sf 60 to Sf 604, inclusive, in the repeater 
65 respectively the first, second, third and fourth 
digits of the directory number of the called sub 
scriber line 2200; while there are also stored in 
WXYZ code in the code storing devices S. Of to 
SO4, inclusive, in the converter 66 respectively 
the three letters of the code designating the ter 
minating exchange 52 and the rate factor appli 
cable to the call between the originating exchange 
50 and the terminating exchange 52. 
Release of the director, the director selector 

switch, and the selector hunting supitch 
When the wiper 745 of the rotary switch CNT40 

in the director 64 engages the eleventh contact 
in the associated contact bank, the cut-off re 
lay R60 in the director 64 is operated, thereby 
to effect the release of the director 64, the di 
rector Selector switch 63 and the selector hunt 
ing Switch 62 as previously noted. At this time 
the director 64 has transmitted the directive 
digits, the digits of the directory number of the 
called subscriber line 2200 and the WXYZ codes 
Corresponding to the three letters designating the 
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terminating exchange 52 and the rate factor ap 
plicable to the call between the originating ex 
change 50 and the terminating exchange 52 in 
the manner previously explained. More par 
ticularly, upon Operating, the cut-off relay R60 
interrupts, at the contacts 6ff, the previously 
traced circuit for applying battery potential in 
the director 64 to the control conductor C605 
of the trunk line 600, thereby to interrupt the 
previously traced holding circuit for energizing 
the winding of the test relay R950 in the direc 
tor selector switch 63. The test relay R950 
then restores to interrupt, at the contacts 95, 
the previously traced circuit for energizing the 
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winding of the control relay R940, whereupon 
the relay R940 restores. Also, upon restoring, 
the test relay R950 interrupts, at the contacts 
952, a further point in the previously traced 
holding circuit for energizing the lower winding 
thereof and prepares, at the contacts 954, a 
point in the previously traced circuit for energiz 
ing the winding of the rotary magnet M99. 
Subsequently, when the relay R940 restores, it 
completes, at the contacts 943, the previously 
traced circuit for energizing the winding of the 
rotary magnet M991. The rotary magnet M99 
Operates intermittently in order to drive the wip 
er carriage of the Strowger mechanism 920 step 
by step in the rotary direction until the wiper 
carriage is driven eleven steps in the rotary di 
rection away from its normal rotary position, 
whereupon the wiper carriage is returned to its 
normal vertical and rotary positions in a well 
known manner. When the wiper carriage of the 
Strowger mechanism 920 is returned to its nor 
mal vertical position, the sets of switch springs 
S964, S965, S966 and S990 are actuated, the sets of 
Switch Springs S965 and S980 being actuated into 
engagement and the sets of Switch springs S964 
and S966 being actuated into disengagement. 
When the set of Switch springs S964 is actuated 
into disengagement, the previously traced circuit 
for energizing the winding of the rotary magnet 
M99 is interrupted, thereby positively to arrest 
further operation of the rotary magnet M99. 
Also, when the wiper carriage of the Strowger 
mechanism 920 is actuated back into its normal 
rotary position, the set of switch springs S976 
is actuated into disengagement. At this time the 
director selector switch 63 is completely released 
for further use. 
When the control relay R940 in the director 

selector switch 63 is restored, it interrupts, at 
the Contacts 946, the previously traced circuit for 
energizing the upper winding of the impulse re- . 
lay R560 in the director 64, whereupon the im 
pulse relay R560 restores. Upon restoring, the 
impulse relay R560 interrupts, at the contacts 
562, the previously traced circuit for energizing 
the winding of the control relay R550 and com 
pletes, at the contacts 56, the previously traced 
path for short-circuiting the winding of the con 
trol relay R550, thereby to cause the relay R550 
to restore. Upon restoring, the relay R550 in 
terrupts, at the contacts 553, the previously 
traced holding circuit for energizing the winding 
of the relay R540 and the lower winding of the 
test relay R50, thereby to cause these relays to 
restore. Upon restoring, the test relay R50 in 
terrupts, at the contacts 52, the previously 
traced circuit for energizing the impulse relay 
R500, thereby to arrest further operation of the 
impulse relay R500. Also, upon restoring, the 
relay R550 interrupts, at the contacts 552, the 
previously mentioned circuit for energizing the 
winding of the control relay R530, thereby to 
cause the relay R530 to restore shortly there 
after, this relay being of the slow-to-release 
type. Finally, upon restoring, the relay R550 
completes, at the contacts 55, a holding circuit 
for energizing the upper winding of the cut-off 
relay R60. This circuit extends from ground 
by Way of the contacts 55, the set of switch 
springs S563, C680, the contacts 65 and the up 
per winding of R60 to battery. Upon restor- . 
ing, the relay R530 completes, at the contacts 
537, a chain circuit for restoring the rotary 
switches CNT40, U820, D810, C800, M20 and 
TT30, and the Strowger mechanism TOO to their 



normal positions, the rotary switch. CNG be 
ing restored to its normal position first. This 
chain circuit extends from ground by way of the 
wiper 843 andengagedfirst contact in the asso 
ciated contact bank of the rotary switch S840, 
the rotary switch S840 being returned to its nor 
mal position after the last digit of the directory 
number of the called subscriberline 2200 is trans 
mitted from the director 4 over the trunk line 
to as previously explained, C65, the contacts 
53, C57, the wiper 743 and engaged eleventh 
contact in the associated contact bank of the 
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rotary switch CNT40, the multiple 44, the con- . 
tact 742 and the winding of the magnet MIT4 
to battery. When energized over the above 
traced circuit, the magnet M74 operates to drive 
the wipers noted of the rotary switch CNT40 one 
step in the counterclockwise direction, as pre 
viously explained, whereupon the wper 43 of 
the rotary switch CNT40 engages the first con 
tact in the associated contact bank, thereby to 
complete a circuit for energizing the magnet 
M82 of the rotary switch U820. The last-men 
tioned circuit extends from ground by way of 
the previously traced path to the wiper 743 of 
the rotary switch CNT40 and therefrom by way 
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of the engaged first contact in the associated , 
contact bank, C784, the wiper 822 of the rotary 
switch U820 and engaged contact in the asso 
ciated contact bank, the multiple 823, the con 
tacts 82 and the winding of the magnet M82 
to battery. When energized over the above 
traced circuit, the magnet M82 operates to drive 
the wipers noted of the rotary Switch U820 step 
by step in the counterclockwise direction back to 
their normal rotary positions, whereupon the 
Wiper 822 disengages the contacts in the asso 
ciated contact bank included in the multiple 823 
and engages the first contact in the associated. 
contact bank. When the wiper 822 of the rotary 
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switch U820 disengages the contacts in the asso 
ciated contact bank connected to the multiple 
823, the previously traced circuit for energizing 
the magnet M82 is interrupted, thereby to ar 
rest further operation of the magnet M82; and 
when the wiper 822 of the rotary switch U820 
engages the first contact in the associated con 
tact bank, a circuit is completed for energizing 
the winding of the magnet M8 of the rotary 
switch D810. The last-mentioned circuit ex 
tends from ground by way of the previously 
traced path to the wiper 822 of the rotary switch 
U820 and therefrom by Way of the engaged first 
contact in the associated contact bank, the wip 
er 83 of the rotary switch D80, the engaged 
contact in the associated contact bank, the mul 
tiple 84, the contacts' 82 and the winding of 
the magnet M8 to battery. When energized 
over the above-traced circuit, the magnet M8 
operates in order to drive the wipers noted of 
the rotary switch D80 step by step in the coun 
terclockwise, direction back into their normal 
positions, whereupon the wiper 83 disengages 
the contacts in the associated contact bank in 
cluded in the multiple 84 and engages the first 
contact in the associated contact bank, thereby 
-to arrest further operation of the magnet M8 
of the rotary switch D80 and to complete a cir-. 
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cuit for energizing the magnet M80 of the rotary 
switch C800. 
The last-mentioned circuit extends from 

ground by way of the previously traced path to 
the wiper 83 of the rotary switch D80 and 
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ated contact bank, the multiple 804, the contacts 
802 and the winding of M80 to battery. When 
energized over the above-traced circuit, the mag 
net M80 operates to drive the wipers noted of 
the rotary switch C800 step by step in the coun 
terclockwise direction back into their... normal 
rotary positions, whereupon the wiper 803 dis 
engages the contacts. in the associated contact 
bank included in the multiple 804 and engages 
the first contact in the associated contact bank, 
thereby to arrest further operation of the mag 
net M80 of the rotary, switch C800 and to com 
plete a circuit for energizing the winding of the 
magnet M72 of the rotary switch MT20. 
The last-mentioned circuit extends from 

ground by way of the previously traced path to 
the wiper 803 of the rotary switch CeOO, and 
therefrom by way of the wiper 723 of the rotary 
switch 'MT20, the engaged contact in the asso 
ciated contact bank of the rotary switch M720, 
the multiple 724, the contacts 722, and the wind 
ing of M7.2 to battery. When energized over the 
above-traced circuit, the magnet M72 operates 
to drive the wipers noted of the rotary switch 
M20 step by step in the counterclockwise direc 
tion back into their normal rotary positions, 
whereupon the wiper 723 disengages the contacts 
in the associated contact bank included in the 
multiple 724 and engages the first contact in the 
associated contact bank, thereby to arrest fur 
ther operation of the magnet M72 and to com 
plete a circuit for energizing the winding of the . 
magnet M73 of the rotary switch TT30. 
The last-mentioned circuit extends from 

ground by way of the previously traced path 
to the wiper. T.23 of the rotary switch MT 20 and 
therefrom by way of the wiper T33 of the rotary 
Switch T30 and engaged contact in the asso 
ciated contact bank, the multiple 734, the con 
tacts 732 and the winding of MT3 to battery. 
When energized over the above-traced circuit, 
the magnet MT3 operates to drive the wipers 
noted of the rotary switch TT30 step by step in 
the Counterclockwise direction back into their 
normal rotary positions, whereupon the wiper 733 
disengages the contacts in the associated con 
tact bank included in the multiple 734 and en 
gages the first contact in the associated contact 
bank, thereby to arrest further operation of the 
magnet M3 and to complete a circuit for ener 
gizing the rotary magnet M. f. 6 of the Strowger 
mechanism 00. “ ??? ? 

The last-mentioned circuit extends from 
ground by way of the previously traced path to 
the wiper 33 of the rotary SwitchT30 and there 
from by way of the set of switch springs S718, 
the contacts TT and the winding of MT6 to bat 
tery. When energized over the above-traced ciri 
cuit, the rotary magnet MTS operates to drive 
the wiper carriage of the Strowger mechanism 
00 step by step away from its operated position . 

into a position disposed eleven steps away from 
its normal position, whereupon the wiper car 
riage of the Strowger mechanism is returned to 
its normal vertical and rotary positions. When 
the wiper carriage of the Strowger mechanism 
700 is returned to its normal position, the sets 
of switch springs S78 and S563 are actuated into 
disengagement. When the set of switch springs 
S78 is actuated into disengagement, the previ 
ously traced circuit for energizing the winding of . 
the rotary magnet MTS is interrupted, thereby 

therefrom by way of the wiper 803. of the rotary 
switch C800 and engaged contact in the associ 75 

to arrest further operation of the rotary magnet 
M76. When the set of switch springs S563 is 
actuated into disengagement, the previously 
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traced holding circuit for energizing the winding 
of the cut-off relay R60 is interrupted, thereby 
to cause the cut-off relay Rs 10 to restore shortly 
thereafter, this relay being of the slow-to-release 
type. At this time the director 64 is completely 
released and battery potential therein is con 
nected by way of the previously traced circuit to 
the control conductor C605 of the trunkline 600, thereby rendering the director 64 accessible to 
the director selector switches having access 
thereto. ? 

When the control relay R940 in the director se 
lector switch 63 restores, it interrupts, at the 
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contacts 948, the previously traced circuit for 
applying battery potential in the director selec 
to switch 63 to the control conductor Cls of 
the trunk line 30, thereby to interrupt the pre 
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viously traced holding circuit for energizing the . 
upper winding of the control relay R40 in the 
first code selector switch 6. Shortly thereafter, 
the control relay R430 restores, this relay being 
rendered slow to release due to the completed path for short-circuiting the lower winding there 
of. Upon restoring, the control relay R30 com 
pletes, at the contacts 434, the previously traced 
circuit for energizing the winding of the magnet 
M9 of the selector-hunting switch 62, thereby 
to cause the magnet M97 to operate intermit 
tently and drive the wipers noted of the Selector 
hunting switch 62 in the counterclockwise di 
rection back into their normal rotary positions. 
At this time the selector hunting switch 62 is 
completely released. 
Also, upon restoring, the control relay R430 

interrupts, at the contacts 43, the previously 
traced circuit for energizing the winding of the 
cut-through relay R400, thereby to cause the cut 
through relay R400 to restore. Upon restoring, 
the cut-through relay R400 interrupts, at the 
contacts 402 and 404, the connection between the 
strowger mechanism, 480 in the first code selec 
tor switch 6 and the trunk line 900 extending 
between the first code selector switch 6 and the 
selector hunting switch 62 and completes, at the 
contacts 40 and 402, a connection between the 
trunk line 260 extending between the rotary 
switch D220 individually associated with the call 
ing subscriber line 250 and the Strowger mech 
anism 480 in the first code selector Switch 6. 
When the subscriber at the subscriber substa 

tion T2 answers the call extended thereto, a two 
way communication connection is established be 
tween the subscriber substation T and the Sub 
scriber substation T2. At this point it is noted 
that after the fourth digit of the director num 
ber of the called subscriber line 2200 has been 
repeated by the repeater 65 over the toll line 
555, the rotary switch S-680 in the repeater 65 

is operated to cause the wipers noted thereof to 
engage the fifth contacts in the associated cont 
tact banks, . More specifically, the wiper 1689 of 
the rotary switch S1680 engages the fifth con 
tact in the associated contact bank, whereupon 
a circuit is completed for energizing the control 
relay R50. This circuit extends from ground 
by way of the contacts 1645, the wiper 689 and 
engaged fifth contact in the associated contact 
bank, C606 and the winding of R50 to bat 
tery. When energized over the above-traced cir 
cut, the relay R? 50 operates to complete, at the 
contacts 56, a holding circuit for energizing 
the winding thereof, this circuit extending from 
ground by way of the contacts 645, C60, the 
contacts 56 and the winding of R50 to bat 
tery. Also, upon operating, the relay R50 in 
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terrupts, at the contacts 1514, a shunt path ex 
tending between the line conductors CSS and 
C557 of the toll line 555, this path extending, 
before it is interrupted, from the positive line con 
ductor C 55 of the toll line 5, by way of the . 
contacts 54 and 156, to the negative line con 
ductor C 556 of the toll line f555. Further, the 
relay R5 ?o completes, at the contacts 52, a 
circuit for energizing the line relay R 505 di 
rectly across the positive and negative line con 
ductors C428 and C427, respectively, of the trunk 
line 426 and completes, at the contacts 15, the 
previously mentioned communication connection , 
between the trunk line 426 and the toll line 555. 

After the subscriber at the subscriber substa 
tion T2 answers the call extending thereto, the 
communication connection between the subscrib 
er substations Til and T2 extends from the sub 
scriber substation T by way of the positive line 
conductor C252 of the subscriber line 250, the 
contacts 24, the wiper 222 and engaged contact 
in the associated contact bank of the rotary 
switch D220, the positive line conductor C262 
of the trunk line 260, the contacts 38 and the 
lower winding of R370 to ground and from the 
negative line conductor C.25 of the subscriber 
line 250. by way of the contacts 212, the wiper 
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22 and engaged contact in the associated con 
tact bank of the rotary switch D220, the nega 
tive line conductor C26 of the trunk line 260, 
the contacts 32 and the upper winding of the 
line relay R370 to battery. The telephone in 
strument at the calling subscriber substation Ti 
is bridged across the positive and negative line 
conductors C252 and C25, respectively, of the 
subscriber line 250, as previously noted. Also, 
the telephone instrument at the called subscriber 
substation T2 is bridged across the positive and 
negative line conductors of the subscriber line 
2200, the subscriber line 2200 being connected by 
way of the connector switch 92, the second nu 

- merical selector switch 9 and the first numeri 
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cal šelector Switch 90 to the dial repeater . 
The dial repeater 8 f is connected by way of the 
group selector Switch 80 to the toll line f55, the 
positive line conductors Cf.557 of the toll line 
555 being connected by way of the right-hand 

winding of the time start relay R 540, the im 
pedance element. If 548, C58 and the contacts 
506 to the negative line conductor C 556 of the 

toll line 1555. Also, there is completed a circuit 
extending from ground by way of the lower 
winding of the line relay R505, the contacts 
52, the positive line conductor C428, the wiper 
482 and engaged contact in the associated con 
tact bank of the Strowger mechanism 480, the 
contacts 463, 472 and 444, the upper winding of 
the relay R420, the contacts 42, ClO4, the right 
hand winding of the relay R330, CIO , the con 
tacts 40, 442 and 462, the wiper 48 and en 
gaged Contact in the associated contact bank of 
the Strowger mechanism 480, the negative line 
conductor C427 of the trunk line 426 and the up 
per winding of the line relay R. 505 to battery. 
Furthermore, it is noted that the above-traced 
circuit is coupled, by way of the condensers 353 
and 354, to the previously traced circuit includ 
ing the telephone instrument at the calling sub 
scriber substation T; and is coupled, by way 
of the condensers 550 and 55, to the previous 
ly traced circuit extending to the dial repeater 
8, which is coupled in turn to the circuit in 
cluding the telephone instrument at the called 
subscriber substation T2. 

Finally, it is noted that after the rotary switch 
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R790 in the converter 66 operates to cause the 
rate factor to be stored in the fourth code stor 
ing device S 704 in the converter 66, the wiper 
794 of the rotary Switch R790 engages a con 

tact in the associated contact bank included in 
the multiple 796, thereby to complete an alter 
native circuit for energizing the winding of the 
magnet Mí79 of the rotary Switch R790. 
circuit extends from ground by way of the wiper 
f794 and engaged contact in the associated con 
tact bank of the rotary switch Rf790, the multi 
ple 796, the contacts 792 and the winding of 
the magnet M9 to battery. When energized 
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over the above-traced circuit, the magnet M 79 
operates to interrupt, at the contacts 792, the 
previously traced circuit for energizing the wind 
ing thereof, thereby to cause the magnet MIT 9 
to restore and recomplete, at the contacts 792, 
the previously traced circuit for energizing the 
winding thereof. Thus, the magnet M19 oper 
ates intermittently to drive the wipers noted of 
the rotary switch. R. 90 step by step in the 
clockwise direction until the wiper 1794 of the 
rotary switch RT90 disengages the last contact 
in the associated contact bank included in the 
multiple (796. The rotary switch.R. 90 in the 
converter 66 occupies its normal position at this 
time. . ?? 

Operation of the detectors 
When the repeater 65 is seized by the first code: 

selector switch 6 the rotary Switch F1690 op 
erates to find the idle converter 66 in the group 
of converters accessible thereto, as previously ex 
plained, whereupon the relay R.720 in the con 
verter 66 operates as previously noted. Upon 
operating, the relay R1720 completes, at the con 
tacts 722, a path for applying ground potential 
to the start conductor C09 extending to the 
detectors 70 and 7 f, this path extending from 
ground by way of the contacts. 32 and 22 
to the start conductor C09. This application 
of ground potential to the start conductor C9 
completes an obvious path for energizing the 
winding of the start relay R350 in the detector 
70 and a similar path for energizing the winding 
of the corresponding start relay in the detector 
T. When energized over the above-traced cir 
cuit the start relay R350 operates to complete, 
at the contacts 351, a circuit for energizing the 
switch Fi 120. This circuit extends from ground 
by way of the contacts 302, 326 and 35, 
C, the contacts 22, and the winding of 
M2i to battery. When energized over the 
above-traced circuit the magnet M2 operates 
to condition the wiper. 23 of the rotary switch 
F i 20 to be driven one step in the clockwise di 
rection and to interrupt, at the contacts 22, a 
point in the previously traced circuit for ener 
gizing the winding thereof, thereby to cause the 
magnet M2 to restore. Upon restoring, the 
magnet Mi2 recompletes, at the contacts 22, 
the previously traced circuit for energizing the 
winding thereof and drives the wiper 23 of the 
rotary switch Fi 120 one step in the clockwise 
direction. Accordingly, the. magnet Mf 21 op 
erates intermittently, thereby to drive the wiper 

23 of the rotary switch F20 step by step in 
the clockwise direction until the wiper 23 en 
gages the contact in the associated contact bank 
terminating the conductor C06, whereupon a 
circuit is completed for energizing the winding of 
the test relay R320 in the detector 70 in series 
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whereupon the test relays R 320 and R? 40 
operate. Upon operating, the test relay R320 
interrupts, at the contacts 326, the previously 
traced circuit for energizing the winding of the 
magnet M2, thereby positively to prevent fur 
ther-operation of the rotary switch F. 20. Upon 
operating, the test relay R? 40 in the converter 
66 prepares a test circuit between the control 
conductor C253 of the Calling subscriber line 250 
and the detector 70. The portion of the test 
circuit prepared extends from the control con 
ductor C253 of the subscriberline 250 by way of 
the contacts 26, the wiper 226 and engaged con 
tact in the associated contact bank of the ro 
tary Switch D220, the control conductor C263 of 
the trunk line 260, the contacts 446, 474, 45, 
C06, the contacts 38, CO7, the wiper 483 and 
engaged contact in the associated contact bank 
of the Strowger mechanism 480, the control con 
ductor C429 of the trunk-line 426, C65, the 
contact 62, C30, the wiper 1693 and engaged 
first contact in the associated contact bank of 
the rotary switch F690, C 704, and the contacts 
f733 and 74 to the tone conductor COT. Fur 
ther this test circuit extends from the tone con 
ductor C07 by way of a secondary winding 357 
of the transformer 355 to the conductor C380, 
and from the conductor C1380 by way of the con 
-ductor C42 to the detector 7. Further it will 
be understood that a rotary switch in the de 
tector corresponding to the rotary switch 
F20 in the detector 70 operates to find the 
conductor CO6 extending into the converter 66. 

Also, upon operating, the test relay R320 
completes, at the contacts 324, a circuit for en 
ergizing the primary winding 356 of the trans 
former 355, this circuit extending from one ter 
minal of the 2000 cycle generator 352 by way of 
the primary winding 356 of the transformer 
355 and the contacts f324 to the other terminal 

of the generator 352. The generator 352 causes 
a 2000 cycle alternating current to traverse the 
primary winding 356 of the transformer 355 
and induce a corresponding alternating potential 
in the secondary winding 357 included in the 
previously traced test circuits extending to the 
detectors 70 and T for a purpose more fully 

winding of themagnet Mi2 of the rotary 

5 5 

described hereinafter. Also, upon operating, the 
test relay R320 completes at the contacts 32 
a circuit for energizing the lower winding of the 
impulse relay R30, this circuit. extending from 
ground by way of the contacts 32, C370, the 
contacts 333, 303 and 3 and the lower wind 
ing of R30 to battery. When energized over 
the above-traced circuit the impulse relay R3 to 
operates to interrupt at the contacts 13 f the 
previously traced circuit for energizing the lower 
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winding thereof, thereby to cause the impulse 
relay R3 to to restore in order to recomplete, at 
the contacts 3, the previously traced circuit 
for energizing the lower winding thereof. Ac 
cordingly, the impulse relay R3 to operates in 
termittently. Furthermore, upon operating, the 
test relay R320 prepares, at the contacts 322, 
points in holding circuits for energizing the wind 
ing of the locking relay MT, CL, DL, and UL, and 
prepares, at the contacts 323, circuits traced 
hereinafter for energizing the windings of the 
control relays RA, RB and RC in series with vari 
OUIS Ones of the counting relays R to OR, inclu 
sive, in a manner more fully, described herein 
after. 

It is noted that the intermittent operation of 
the impulse relay R30 controls the counting 

with the test relay R. 740 in the converter 6675 relay network 200. More particularly, the first 
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time the impulse relay R3 operates it com 
pletes, at the contacts 32, a circuit for ener 
gizing the winding of the first counting relay 
R, this circuit extending from ground by Way 

of the contacts. 32, RC, RBI, RA, and the 
winding of R to battery. When energized over 
the above-traced circuit, the counting relay R. 
operates to prepare, at the contacts R2, a hold 
ing circuit for energizing the winding thereof in 
series with the switching relay RA Subsequent 
to the restoration of the impulse relay RO, 
and prepares, at the contacts R3, a circuit 
traced hereinafter for energizing the winding of 
the second counting relay 2R. When the im 
pulse relay R30 restores, the previously men 
tioned holding circuit for energizing the wind 
ing of the first counting relay R in series with 
the switching relay RA is completed. This cir 
cuit extends from ground by way of the con 
tacts 323 and 30, C372, the contacts RB3, 
the winding of RA, the contacts R2, and the 
winding of R to battery. When energized over 
the above-traced circuit, the first counting re 
lay R is retained in its operated position and 
the switching relay RA is operated. Upon op 
erating, the switching relay RA interrupts, at 
the contacts RA, a point in the previously 
traced original circuit for energizing the wind 
ing of the first Counting relay R, prepares, at 
the contacts RA2, a further point in the pre 
viously mentioned circuit for energizing the 
winding of the second counting relay 2R, and 
interrupts, at the contacts RA3, a point in the 
holding, circuit for energizing the winding of 
the switching relay RC. 
When the impulse relay R? 30 operates for 

the second time, it completes, at the contacts 
32, the previously mentioned circuit for ener 

gizing the winding of the second counting relay 
2R, this circuit extending from ground by way 
of the contacts f32, C373, the contacts RC, 
RB, RA2 and R3, and the winding of 2R to 
battery. When energized over the above-traced 
circuit, the second counting relay 2R operates to 
prepare, at the contacts 2R3, a holding circuit 
for energizing the winding thereof in series with 
the winding of the Switching relay RB subse 
quent to the restoration of the impulse relay 
R30, and prepares, at the contacts 2R4, a 
point in a circuit for energizing the winding of 
the third Counting relay 3R. Subsequent to the 
restoration of the impulse relay Rf30, the pre 
viously mentioned holding circuit for energizing 
the winding of the second counting relay 2R, in 
series with the winding of the switching relay RB 
is completed, this circuit extending from ground 
by way of the contacts 323 and 30, C372, 
the contacts RC3, the winding of RB, the con 
tacts 2R3 and the Winding of 2R, to battery. 
When the above-traced circuit is completed, the 
second counting relay 2R remains in its oper 
ated position and the switching relay RB oper 
ates to interrupt, at the contacts RB3, the pre 
viously traced holding circuit for energizing the 
winding of the first counting relay R. in series 
with the winding of the switching relay RA, 
thereby to cause the first counting relay R. 
and the switching relay RA to restore. Also, 
upon operating, the Switching relay RB inter 
rupts, at the contacts RBI, a point in the pre 
viously traced original circuit for energizing the 
winding of the Second counting relay 2R, and 
prepares, at the contact RB2, a point in a circuit 
for energizing the winding of the third count 
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relay RA prepares, at the contacts RA3, a point 
in a holding circuit for energizing the winding 
of the third counting relay 3R in series with 
the switching relay R.C. 

In view of the above description of the oper 
-ation of the counting relay network 200, it will 
be understood that the counting relays fR to 
OR, inclusive, and the switching relays RA, RB 

and RC are operated in the following order: 

VM R 
Number of operations and restorations of the relays in tme 

impulse relay R1310 counting relay net 
work 200 

4.R and RA 
5R, and RIB 
6R and RC 
7R and RA 
8R, and RIB 

- 9R and RC 
10R, and RA 

Upon operating, the first counting relay IR 
completes, at the contacts IR?, an obvious path 
for applying ground potential to one of the con 
ductors in the cable 20; upon operating, the 
Second counting relay 2R completes, at the con 
tacts 2R, an obvious path for applying ground 
potential to one of the conductors in the cable 
202, and interrupts, at the contacts 2R2, the 
previously mentioned path for applying ground 
potential to one of the conductors in the cable 
20; the third counting relay 3R completes, at 
the contacts Rf, an obvious path for applying 
ground potential to one of the conductors in 
the cable 203, and interrupts, at the contacts 
R2, the previously mentioned path for apply 

ing ground potential to one of the conductors 
in the cable 1202; etc. Accordingly, it will be 
understood that ground potential is sequentially 
applied to corresponding ones of the conductors 
in the cables 20 to 20, inclusive, incident to 
? operation of , the counting 
200. 
The detector 70 operates at this time to deter 

mine the particular 1000 group of lines in the 
10,000 group of lines terminating at the orig 
inating exchange 50 which includes the calling 
Subscriber line 250. More particularly, upon 
operating, the test relay R320 completes, at the 
contacts 325, a circuit for energizing the wind 
ing of the selecting relay MK, this circuit ex 
tending from ground by way of the contacts 325, 
ML6, C374 and the winding of MK to battery. 
When energized over the above-traced circuit, 
the selecting relay MK operates to prepare, at the 
contacts MK? to MKO, inclusive, the previously 
mentioned path for applying ground potential to 
the first conductor in each of the cables 20 to 
20, inclusive. Accordingly, at this time, ground 

potential is sequentially applied to the first con 
ductors in the cables 20? to 20, inclusive, in 
cident to the operation of the counting relay net 
work 1200, whereby the relays SM to OSM, 
inclusive, in the first code storing device TOSM 
are sequentially operated. Upon operating, the 
first relay SM in the code storing device iOSM 
completes, at the contacts SM4, a circuit for en 
ergizing the first relay Min the crossbar switch 
control network O0, this circuit extending from 
ground-by way of the contacts f32T, C138, the 

relay network 

contacts SM, the first conductor in the cable f. 
03, and the winding of M to battery, where 

ing relay R. Upon restoring, the switching 75 lipOn the relay (M operates. Also, upon operat 
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ing, the first relay SM prepares, at the contacts 
SM3, a holding circuit for energizing the wind 
ing thereof in series with the locking relay ML, 
which holding circuit is completed in the event 
the calling subscriber line 250 is included in the 
first foo() group of lines terminating at the orig- . 
inating exchange 50. On the other hand, in the 
event the calling subscriber line 250 is not in 
cluded in the first group of 1000 lines terminating 
at the originating exchange 50, the present ex 
ample, the first relay SM in the code storing 
device TOSM subsequently restores and the sec 
ond relay 2SM in the code storing device TOSM 
operates. More specifically, the relays SM to 
f OSM, inclusive, in the code storing device OSM 
operate sequentially until the relay in the code 
storing device TOSM is operated, which relay cor 
responds to the particular group of 1000 lines 
terminating at the originating exchange 50 in 
cluding the calling subscriber line 250. 
Upon operating, the first relay M in the cross 

bar switch control network OO completes, at the 
contacts Mi to M5, inclusive, obvious circuits 
for energizing the first to the iifth horizontal 
magnets HM to HM5, inclusive, of the first 
crossbar switch fool, these circuits extending 
from the grounded conductor CO2 by way of 
the back contacts of the relay MS and the con 

.. tacts M to M5, inclusive, of the relay IM, 
the conductors in the cable 04 and the Wind 
ings of the horizontal magnets HMIt to HM5, 
inclusive, to battery. Also, upon operating, the 

O 
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terminating at the originating exchange 50. 
Thus, this test circuit is not completed at this 
time. When the first relay SMin the code stor 
ing device. TOSM restores and the second relay 
2SM therein operates, the first relay M and the 
second relay 2M in the crossbar Switch. Control 
network 100 respectively restore and operate. 
When the first relay M restores, the previously 
traced circuits for energizing the Windings of the 
horizontal magnets HMIt to HM5, inclusive, and 
the windings of the odd and even relays OC and 
EC, respectively, are interrupted at the contacts 
Mi to MIT, inclusive, thereby to cause the hori 

zontal magnets HMI to HM5, inclusive, and the 
odd and even relays OC and EC, respectively, to 
restore. When the second relay 2M operates, 
there are completed, at the contacts 2M to 2M5, 
inclusive, obvious circuits for energizing, by way 

20. 
of the conductors in the cable O5, the horizon 
tal magnets HM6 to HMO, inclusive, of the first 
crossbar switch 00?. ... Also, upon operating, the 

30 

relay fM completes, at the contacts M6 and 
tMT, circuits for respectively energizing the even 
and odd relays EC and OC, respectively, these 
circuits extending from the grounded conductor 
CO2 by way of the back contacts of the relay 
MS, the contacts M6 and M7 of the relay M 
and the windings of the relays EC and OC to 
battery. When energized over the above-traced 
circuit, the odd relay OC Operates to Complete, 
at the contacts OC to OCO, inclusive, obvious 

second relay 2M completes, at the contacts 2M6 
and 2M, alternative circuits for energizing the 
odd and even relays OC and EC, respectively, 
whereupon the last-mentioned relays reoperate 
and recomplete, at the contacts OC to OCO, in 
clusive, and at the contacts EC to ECO, in 
clusive, respectively, the previously traced cir 
cuits for energizing the windings of the vertical 
magnets VM to VMO, inclusive, and the ver 
tical magnets VM i to VM20, inclusive. Ac 
cordingly, at this time, the horizontal magnets 
HM6 to HMO, inclusive, and the vertical mag 
nets WM to VM20, inclusive, of the first cross 
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circuits for energizing the vertical magnets'WM 
to WMO, inclusive, these circuits extending from 
the grounded conductor C 6 by way of the 
back contacts of the relay CS, the contacts OC 
to OC (0, inclusive, of the odd relay OC, the con 
ductors in the cable O2 and the windings of 
the vertical magnets WM to WMO, inclusive, 
to battery. When energized over the above 
traced circuit, the even relay EC operates to com 
plete, at the contacts EC to ECO, inclusive, ob 
vious circuits for energizing the Windings of the 
vertical magnets VM i to VM20, inclusive, these 
circuits extending from the grounded conductor 
Ci 6 by way of the back contacts of the relay 
Cs, the contacts EC to ECEO, inclusive, of the 
even relay EC, the conductors in the cable 03 
and the Windings of the vertical magnets WM 
to VM20, inclusive, to battery. 
When the horizontal magnets HMI to HM5, in 

clusive, and the vertical magnets WM to WM20, 
inclusive, are energized, these magnets operate, 
thereby to cause the corresponding horizontal 
and vertical bars in the first crossbar switch 100 
to be operated, whereupon the associated 00 con 
tact, sets in the first crossbar switch are actu 
ated, ten pairs of contact Springs in each COn 
tact set being actuated into engagement. This 
operation of the horizontal magnets HMito HM5, 
inclusive, and the vertical magnets WM to 
VM20, inclusive, prepares a further point in 
the previously mentioned test circuit. However, 
in the present example, the calling subscriberline 
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tery biasing potential is applied to the grid 307. 

ing from ground by way of the switch S342, the 

bar Switch OO operate, thereby to operate the 
associated horizontal and vertical bars in the 
first crossbar switch 00, whereupon the second 
group of 00 contact sets are operated, each con 
tact set including ten pairs of operated contact 
Springs. m 

In View of the fact that the calling Subscriber 
line 250 is included in the second group of 1000 
lines terminating at the originating exchange 50, 
the previously mentioned test circuit is completed 
at this time. This test circuit extends from the 
control conductor C253 of the calling subscriber 
line 250 by way of the conductor C254, the set 
of switch springs illustrated, associated with the 
tenth horizontal bar and the second vertical bar 
in the first crossbar switch Oof, one of the con 
ductors in the cable 0 , one of the sets of con 
tacts DS to DSO, inclusive, of the relay DS 
and the conductor C 3 to the primary wind 
ing 346 of the transformer 347. Further, this 
test circuit extends over the previously traced 
prepared path by Way of the converter 66, the 
repeater 65, the first code selector switch 6 t and 
the rotary switch D220 to the control conductor 
C253 of the Subscriber line 250. 
In view of the fact that this test circuit is 

completed, 2000 cycle current traverses the pri 
mary Winding 346 of the transformer 347 and 
induces a similar alternating current potential . 
in the secondary winding 345 of the trans 
former 34. At this point, it is noted that the 
Vacuum tube detector 305 comprises a filamen 
tary cathode 306 included in a circuit extend 

resistor 1343, the filamentary cathode 306 an 
the resistor f344 to battery. Also, negative ba 

of the vacuum tube 305 by way of the secondary. 
winding 345 of the tarnsformer 347. At this 
time, when 2000 cycle voltage is induced in the 

250 is included in the second 1000 group of lines 75 secondary winding 345 of the transformer; (347. 
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and applied to the grid 307, the detector (305 
operates, in a well-known manner, to “cause di 
rect current to traverse the winding of the test 
relay R 330 over a circuit extending from the 
positive terminal of the anode current source by 
way of the winding of the test relay R. 330, the 
anode 308, the cathode 306 and the resisto 
f344 to the negative terminal of the anode cur 
rent Source. When the winding of the test relay 
R 330 is energized by Way of the above-traced 
circuit, this relay operates to interrupt, at the 
contacts 333, the previously traced circuit for 
energizing the winding of the impulse relay 
R. 30 and to prepare, at the contacts 332, a cir 
cuit for energizing the winding of the locking 
relay ML in series with the winding of the sec 

t) 

ond relay 2SM in the code storing device TOSM. 
subsequent to the restoration of the second 
counting relay 2R, in the counting relay, network 
200. Also, upon operating, the test relay R? 320 

completes, at the contacts 33, a circuit for en 
ergizing the reset relay R300, this circuit ex 
tending from ground by way of the contacts 
E32, C37, the contacts 33 and the winding 
of R?.300 to battery. When energized over the 
above-traced circuit, the reset relay R. 300 oper 
ates to interrupt, at the contacts 30 f, the previ 
ously traced holding circuit for energizing the 
winding of the Switching relay RB in series with 
the winding of the second counting relay 2R, in 
the counting relay network 200, thereby to cause 
the switching relay RB and the second counting 
relay 2R to restore. Upon restoring, the Second 
Counting relay 2R, interrupts, at the contacts 
2R, the previously traced original circuit for en 
ergizing the winding of the second relay 2SM 
in the code storing device TOSM, whereupon the 
previously mentioned circuit for energizing the 
winding of the locking relay ML in series with 
the Second relay 2SM in the code storing device 
TOSM is completed. The last-mentioned circuit 
extend from ground by way of the contacts 
32, Cl370, the contacts 332, Cl37, the con 

tacts ML2, the winding of ML, C1414, the con 
tacts 2SM3 and the winding of 2SM to battery. 
When energized over the above-traced circuit, 
the locking relay ML operates to interrupt, at the 
contacts ML2, a point in the previously traced 
circuit for energizing the winding thereof in se 
ries with the winding of the second relay 2SM 
in the code storing device TOSM, and to complete, 
at the contacts ML4, an obvious holding circuit 
for energizing the winding thereof in series with 
the winding of the second relay 2SM. 

Also, upon operating, the locking relay ML 
prepares, at the contacts ML3, a point in a cir 
cuit traced hereinafter for energizing the wind 
ing of the locking relay CL and completes, at 
the contacts ML, an obvious circuit for energiz 
ing the winding of the relay MS, thereby to cause 
operation of the relay MS. Also, upon operating, 
the licking relay ML interrupts, at the contacts 
ML6, the previously traced circuit for energizing 
the winding of the selecting relay MK in order 
to C use the selecting relay MK to restore, and 
completes, at the contacts ML5, a circuit for en 
erging the winding of the selecting relay CK. 
The last-mentioned circuit extends from ground 
by way of the contacts 325, ML5 and CL5, C375 
and the winding of CK to battery. When ener 
gized over the above-traced circuit, the select 
ing relay. CK operates to prepare the previously 
mentioned path for applying ground potential to 
the second conductors in the cables 20 to 20, 

3) 

2,297,365 
inclusive, incident to the reoperation of 
counting relay network 200. 
Upon operating, the relay MS interrupts, at 

the back contacts MSB to MS5B, inclusive, the 
previously traced circuits for energizing the wind 
ings of the horizontal magnets HM6 to HMO, 
inclusive, and to interrupt, at the back contacts 
MS6B and MS7B, the previously traced circuits 
for energizing the windings of the even and odd 
relays EC and OC, respectively, thereby to cause 
the horizontal magnets HM6 to HM I, inclusive, 
and the even and Odd relays EC and OC to re 
store. When the odd and even relays OC and EC 
lestore, the previously traced circuits for ener 
gizing the windings of the vertical magnets VM 
to VM20, inclusive, are interrupted, at the con 
tacts OC to OCO, inclusive, and at the contacts 
EC to ECO, inclusive. 
Accordingly, at this time, the horizontal mag 

nets HM6 to HMO, inclusive, and the vertical 
magnets VM to VM20, inclusive, restore to in 
terrupt, at the set of contact springs illustrated, 
the previously traced test circuit, whereupon the 
vacuum tube detector 305 cuts of and inter 
rupts the previously traced circuit for energizing 
the winding of the test relay R. 330. The test 
relay R330 then restores to recomplete, at the 
contacts 333, the previously traced circuit for 
causing intermittent operation of the impulse re 
lay R30, and interrupts, at the contacts 33, 
the previously traced circuit for energizing the 
winding of the reset relay R300. Shortly there 
after, the reset relay R300, being of the slow-to 

the 

release type, restores to recomplete, at the con 
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tacts 30, the previously traced circuit for en 
ergizing, the counting relays in the counting re 
lay network 200. At this time, further opera 
tion of the counting relay network f200 is ini 
tiated and the second relay 2SM in the code stor 
ing device TOSM corresponding to the particular 
1000 group of lines terminating at the originating 
exchange 50 and including the calling subscriber 
line 250 is operated and locked in its operated 
position in series with the locking relay M.L. 
Also the relays 2M and MS remain operated. 
The detector 70 then operates to determine 

the particular 100 group of lines in the previously 
determined 1000 group of lines terminating at the 
originating exchange 50 which includes the call 
ing subscriber line 250. More particularly, the 
operation of the counting relay network 20 
causes the relays. SC to f OSC, inclusive, in the 
code storing device OSC to be operated sequen 
tially, due to the fact that the selecting relay. 
CK occupies its operated position at this time. 
When the first relay SC in the code storing 
device OSC is operated, it completes, at the con 
tacts SC2, a circuit for energizing the hori 
Zontal magnet HM6 in the first crossbar switch 
00. This circuit extends from ground by way 

of the contacts 327, Cl38, the contacts SC2, 
the first conductor in the cable B, the front 
contact MSF of the relay MS, the contacts 2M, 
the first conductor in the cable fols and the 
winding of HM6 to battery. Also, upon operat 
ing, the first relay SC in the code storing de 
vice OSC completes, at the contacts SC3, a 
circuit for energizing the winding of the odd relay 
OC, this circuit extending from ground by way of 
the contacts 327, C38, C432, the contacts 
SC, the odd conductor in the cable to , the 

contacts MSF and 2MT and the winding of the 
Odd relay. OC to battery. When energized over 
the above-traced circuit, the odd relay OC op 
erates to complete, at the contacts OC to OC?), 
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the converter 66, thereby to mark with code the 
1000 digit of the directory number of the call 
ing subscriber line 250 terminating at the origi 
nating exchange 50, this code corresponding to 
the digit 2, as previously explained. This mark 
ing circuit extends from ground by way of the 
contacts 1361, C378 to the conductor C40, 
from the conductor C40 by way of the contacts 
2SM to the W lead in the first group of mark 
ing leads 45, and from the conductor C4f0 by 
way of the contacts 2SM2 to the Y lead in the 
first group of marking leads 45. In a similar 
manner, the operated ninth SC relay in the code 
storing device OSC marks the WXYZ leads in 
the second group of marking leads 452 with 
ground potential; the second SD relay in the 
code storing device 70SD marks the WXYZ leads 
in the third group of marking leads 453 with 
ground potential; and the first SU relav in the 
code storing device TOSU marks the WXYZ leads 
in the fourth group of marking leads 454 with 
ground potential. It is noted that the WXYZ 
leads in the first, second, third and fourth or 
1000, 100, 10 and unit groups of marking leads 
45, 452, 453 and 454, respectively, are 
marked with ground potential only in the event 
that the check relay R360 operates, which check 
relay operates only in the event the detectors 70 
and 7 check with each-other concerning the di 
rectory number of the calling subscriber line 250 
terminating at the originating exchange 50. 

Finally, upon operating, the check relay R 360 
completes, at the contacts 362, the circuit for 
energizing the upper winding of the cut-off relay 
R730 in the converter 66, thereby to cause oper 
ation of the cut-off relay R730. This circuit 
extends from ground, at the contacts 
CfO8, the upper winding of R? 730 and the con 
tacts 743 to battery. 

operation of the converter 
The operation of the check relay R360 in the 

detector 70 to mark the WXYZ leads in the first, 
second, third and fourth groups of marking 
leads included in the cable 455 causes operation 
of the corresponding WXYZ relays in the fifth, 
sixth, seventh and eighth code storing devices 
si 705 to s 1708, inclusive, in the converter 66. 
For example, the application of ground potential 
to the W and Y leads in the first group of mark 
ing leads 45 completes circuits for energizing 
the W and Y relays 5W and 5Y, respectively, in 
the fifth code storing device S 705 in the con 
verter 66. The circuit for energizing the relay 
5W extends from ground potential appearing 
upon the W lead in the first group of marking 
leads 45, by way of the contacts 706, the 
switching relay R705 being operated at this 
time, and the winding of the relay 5W to battery. 
Upon operating, the relay 5W completes, at the 
contacts 5W, a holding circuit for energizing 
the winding thereof, this circuit extending from 
ground by way of the contacts 75, C726, C. 58, 
the contacts 5W and the winding of 5W to bat 
tery. " From the above description, it will be un- 6 
derstood that the fifth, sixth, seventh and eighth 
code storing devices S. 705, S706, STOT and 
S708 in the converter 66 are operated at this . 
time, respectively, to store in code the 1000, 100, 
10 and unit digits of the directory number of the 
calling subscriber line 250 terminating at the 
originating exchange 50. 
Upon operating, the cut-off relay R730 in the 

converter 66 completes, at the contacts 734, a 
holding circuit for energizing the lower winding 

362, 

37 
thereof, this circuit extending from ground by , 
way of the contacts 3 and 734, and the lower 
winding of R730 to battery. Also, upon oper 
ating, the cut-off relay RT 30 interrupts, at the 

5 contacts 732, the previously traced path for ap 
plying ground potential to the start conductor 
ClO3, thereby to interrupt the previously traced 
circuit for energizing the start relay R350 in 
the detector 70, whereupon the start relay R 350 

10 restores. Also, upon operating, the cut-off relay 
R730 interrupts, at the contacts 73, the pre 
viously traced circuit for energizing the winding 
of the test relay R? 740 in the converter 66 in 
Series with the test relay R320 in the detector 

5 0, whereupon the test relays R 740 and R320 
restore. Upon restoring, the test relay R320 
interrupts at the contacts 325, the previously 
traced circuit for energizing the selecting relay 
UK, thereby to cause the last-mentioned relay 

20 to restore. Further, the test relay R320 inter 
rupts, at the contacts 327, the previously traced 
circuit for energizing the relay 2M and the odd 
relay OC in the crossbar switch control network 
100, thereby to cause these relays to restore. 

is Upon restoring, the relay 2M interrupts the pre 
viously traced circuit for energizing the winding 
of the horizontal magnet HMO of the first cross 
bar Switch 00?; and upon restoring the odd re 
lay OC interrupts the previously traced circuit 

30 for energizing the winding of the vertical mag 
met VM2 of the first crossbar switch oo ; where 
upon the horizontal magnet HMIf O and the verti 
cal magnet VM2 restore in order to return the 
first crossbar switch 100 f to its normal position. 

35 Further, the test relay R? 320 interrupts, at the 
contacts 322, the previously traced circuit for 
energizing the winding of the locking relay ML 
in Series with the winding of the second SM relay 
in the code storing device. TOSM, the circuit for 

40 energizing the winding of the locking relay CL 
in series with the winding of the ninth SC relay 
in the code storing device TOSC, the circuit for 
energizing the winding of the locking relay DL 
in Series with the second SD relay in the code 

45 storing device TOSD and the circuit for energizing 
the winding of the locking relay UL in series with 
the first SU relay in the code storing device 
TOSU; whereupon the locking relays MILu, CLu, „IDIL 
and UL, the second SM relay, the ninth SC relay, 

i50 the second SD relay and the first SU relay re. 
store. Also, the test relay RI 320 interrupts, at 
the contacts 324, the previously traced circuit 
for energizing the primary winding 356. of the 
transformer 1355 with 2000 cycle alternating cur 

55-rent from the generator 352, and interrupts at 
the contacts 32, the previously traced circuit 
for energizing the winding of the reset relay 
R300, thereby to cause the reset relay R? 300 to 
restore shortly thereafter. Upon restoring, the 

60 locking relayML interrupts, at the contacts ML, 
the previously traced circuit for energizing the 
Winding of the relay MS in order to cause the 
relay MS to restore; upon restoring, the locking 
relay CT interrupts, at the contacts CL, the pre 

5 viously traced circuit for energizing the Winding 
of the relay CS in order to cause the relay CS 
to restore; upon restoring, the locking relay DL 
interrupts, at the contacts DL, the previously 
traced circuit for energizing the winding of the 

70 relay DS in order to cause the relay DS to re 
store; and, upon restoring, the locking relay UL, 
interrupts, at the contacts UL, the previously 
traced circuit for energizing the winding of the 
check relay R360 in order to cause the check 

75 relay R360 to restore. Upon restoring, the 
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check relay Ri360 interrupts, at the contacts 
f36, the previously traced marking circuits for 
the WXYZ leads in the groups of marking leads 
included in the cable 455. At this 'time, the 
detector 70 is completely released. Furthermore, 
it will be understood that the detector is 
simultaneously released with the detector 70, and 
in a similar manner. The detectors 10 and i 
are completely released at this time and avail 
able to the use of other calling subscriber lines 
terminating at the originating exchange 50. 
At this point, it is noted that, when the rotary 

switch M 770 in the converter 66 is operated away 
from its normal position to convert the fourth 
or unit digit of the directory number of the called 
subscriberline 2200 into WXYZ code to be stored 
in the fourth code storing device S604 in the 
repeater 65, in the previously described manner, 
the wiper 775 thereof engages the contacts in 
the associated contact bank included in the mull 
tiple TT 6, whereupon a circuit is completed for 
energizing the winding of the magnet M 78 of 
the rotary switch Sf 80. The last-mentioned 
circuit extends from ground by way of the wiper 
775 and the engaged contact in the associated 

contact bank of the rotary Switch M770, the 
multiple 776 and the winding of M78 to bat. 
tery. When energized over the above-traced cir 
cuit, the magnet M 78 operates to condition 
the wipers 783, 784, 785, 1786, 787 and 788 
of the rotary switch ST 80 to be driven one step 
in the clockwise direction. Subsequently, after 
the fourth or unit digit of the directory number 
of the called subscriber line 2200 has been trans 
mitted in code from the converter 66 to the 
fourth code storing device S604 in the repeater 
65, the rotary switch N 770 is returned back to 

5 
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M 78 operates and restores intermittently to 
drive the wipers noted of the rotary switch Sf 
step by step in a clockwise direction. Also, each 
time the impulse relay R745 operates, it com 
pletes, at the contacts f44, an alternative cir 
cuit for energizing the winding of the magnet 
M68 of the rotary switch SS80, this circuit 

O 

30 

its normal rotary position, as previously ex 
plained, whereupon the wiper T75 thereof dis 
engages the last contact in the aSSociated contact 
bank included in the multiple f776, whereupon 
the previously traced circuit for energizing the 
winding of the magnet M8 of the rotary Switch 
S 1780 is interrupted. The magnet MI78 then, 
restores to drive the Wipers noted of the rotary 
switch Sf 780 one step in the clockwise direction. 
At this time, the wiper 787 of the rotary switch 
Si 780 engages the first contact in the associated 
contact bank, thereby to complete a circuit for 
energizing the lower winding of the impulse re 
lay Rf745 when the rotary switch Ril 190 is re 
turned back to its normal rotary position, as 
previously explained. The last-mentioned cir 
cuit extends from ground by Way of the Wiper 
794 of the rotary switch R, 790, the engaged first 

contact in the associated contact bank, the wiper 
787 of the rotary switch Si 780 and the engaged 
second contact in the associated contact bank, the 
contact 746 and the lower winding of R? 45 to bat 
tery. When energized over the above-traced cir 
cuit, the impulse relay R45 operates to interrupt, 
at the contacts 746, the previously traced circuit 
for energizing the lower Winding thereof, where 
upon the impulse relay R45 restores to recom 
plete, at the contacts 746, the previously traced 
circuit for energizing the lower winding thereof. 
Accordingly, the impulse relay Rf745 operates 
intermittently. Each time the impulse relay, 

4) 
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R. 745 operates, it completes, at the contacts 745, 
an obvious circuit for energizing the winding of 
the magnet M 78 of the rotary switch Sf 780; 

- and each time the impulse relay R. 745 restores 
it interrupts, at the contacts 745, the previously 
mentioned circuit for energizing the winding of 

extending from ground by way of the contacts 
f744, CT03, the wiper 1696 and engaged first 
contact in the associated contact bank of the 
rotary switch F690, the contacts 665 and the 
winding of MI68 to battery. When the impulse 
relay R745 restores it interrupts, at the con 
tacts 744, the previously traced circuit for en 
ergizing the winding of the magnet M 680 of the 
rotary switch Si 680. Accordingly, it will be un 
derstood that the intermittent operation of the 
relay Rf745 causes the rotary switch Sf 780 in 
the converter 66 and the rotary switch SB80 
in the repeater 65 to be operated in synchronism. 
At this point, it is noted that, at the conclusion 
of the fourth digit of the directory number of 
the called subscriber line 2200, the wipers 783, 
784, 85 and 786 of the rotary switch ST 8 

engage the second contacts in the associàted con 
tact banks; while the wipers 685, 686, 1687 and 
688 of the rotary switch Sf 680 in the repeater 

65 engage the fifth contacts in the associated 
contact banks. Thus, it will be understood that, 
at the conclusion of the fourth digit of the di 
rectory number of the called subscriber line 2200, 
the first code storing device STO in the con 
verter 66 is connected to the fifth code storing 
device S605 in the repeater 65. For example, 

5 in the event that the W relay in the first code 
storing device Sol in the converter 66 is oper 
ated at this time, a circuit is completed for ener 
gizing the corresponding 5W relay in the fifth 
COde Storing device S605 in the repeater 65. The 
last-mentioned circuit extends from ground, in 
the converter 66, by way of the contacts 75, 
CT26, the contacts W, C5, the wiper 783 
and engaged Second contact in the associated 
contact bank of the rotary switch Sf 780, the W 
lead in the cable 1700, the wiper 697 and en 
gaged first contact in the associated contact bank 
of the rotary Switch F690, the contacts 666 and 
67 f, the wiper 685 and engaged fifth contact 

in the associated contact bank of the rotary 
switch S680 and the winding of the 5W relay 
in the fifth code storing device S 605 in the re 
peater 65 to battery. Accordingly, the WXYZ. 
relays in the fifth code storing device Sf 605 in 
the repeater 65 are operated in accordance with 
the operation of the WXYZ relays in the first 
code storing device STO in the converter 66, at 
this time. 

In view of the foregoing description of the 
manner in which the code registered in the first 
code storing device Sf 70 in the converter 66 
is transferred to the fifth code storing device 
SI 605 in the repeater 65, it will be understood 
that the codes stored in the registers STO2, STO3 
and S704 in the converter 66 will be successively 
transferred to the code storing devices S. 606, 
S607 and S608, respectively, in the repeater 65; 
While the rotary switch S780 in the converter 66 
and the rotary switch Sf 680 in the repeater 65 
are operated in synchronism incident to the oper 
????n of the impulse relay R745 in the converter 

After the code stored in the fourth code stor 
ing device SO4 in the converter 66 has been 
transferred to the code storing device S608 in 

the magnet M78. Accordingly, the magnet 75 the repeater 65, the wiper 787 of the rotary switch 
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s780 in the converter 66 disengages the fifth con 
tact in the associated contact bank which is in 
cluded in the multiple connected to the conductor 
terminated by the first contact in the contact. 
bank associated with the wiper 794 of the rotary 
switch Rf790. Accordingly, when the Wiper 8 
of the rotary switch ST 80 disengages the fifth 
contact in the associated contact bank and en 
gages the sixth contact in the associated con 
tact bank, the previously traced circuit for ener 
gizing the lower Winding Of the impul?? relay 

39 
contacts 1645 and 1656, and the winding of R 650 
to battery. Also, upon operating, the relay Rt 650 . . 
interrupts, at the contacts 655, the previously . 
traced circuit for energizing the winding of the 
switching relay R? 670, thereby to cause the 
switching relay R670 to restore and interrupt, 
at the contacts 67, 1672, f673 and 674, the 

10 

Rf45 from ground by Way of the Wiper 94 
of the rotary switch R, 790 is interrupted; and 
an alternative circuit is prepared for energizing 
the lower winding of the impulse relay R?.45 
from ground, at the contact 135 of the cut-off 
relay R? 730. Accordingly, when the cut-off relay 
R730 operates it completes, at the contacts 735, 

15 

the previously mentioned alternative circuit for 
energizing the Winding of the impulse... relay. 
R45, this circuit extending from ground by way 

20 

of the contacts 735, the wiper 1787 and engaged 
sixth contact in the associated contact bank, the 
contacts 746 and the lower winding of R? 745 to 
battery. Hence, the impulse relay R745 again 
operates intermittently in order to cause the ro 
tary switch Sf 780 in the converter 66 and the 
rotary switch S680 in the repeater 65 to oper 
ate further in synchronism. At this time, the 
wipers 783, 84, 1785 and 786 of the rotary 
switch Sf 80 eragage the sixth contacts in the 
associated contact banks extending to the fifth 
code storing device S705 in the converter 66; 
while the wipers 685, 686, 687 and 688 of 
the rotary switch St 680 in the repeater 65 engage : 
the ninth contacts in the associated contact 
banks extending to the ninth code storing device 
Sf 609 in the repeater 65. Accordingly, the code 
stored in the fifth code storing device S 705 in 
the converter 66 is transferred to the ninth code 
storing device S 609 in the repeater 65, in the 
previously described manner. Subsequently, as 
the rotary switch S780 in the converter 66 and 
the rotary switch Sf 680 in the repeater 65 oper 
ate in Synchronism, the codes stored in the sixth, 
seventh and eighth code storing devices S. 706, 
S707 and S708, respectively, in the converter 
66 are transferred to the tenth, eleventh and 
twelfth code storing devices S60, Sf 6f and 
S. 62 in the repeater 65. . . 

After the code in the eighth code storing device 
Si 708 in the converter 66 has been transferred 
to the twelfth code storing device S612 in the 
repeater 65, the wiper 787 of the rotary switch 
S80 disengages the last contact in the asso 
ciated contact bank included in the multiple 
connected to ground by way of the contact 35 
of the cut-off relay R730, thereby to arrest fur 
ther operation of the impulse relay R45. When 
the impulse relay R45 restores at this time, the 
wipers noted of the rotary switch S680 in the 
repeater 65 are driven into engagement with the 
thirteenth contacts in the aSSOciated contact 
banks. When the wiper 689 of the rotary switch 
S. 680 engages the thirteenth contact in the aSSO 
ciated contact bank, a circuit is completed for 
energizing the winding of the relay R. 650, this 
circuit extending from ground by way of the con 
tacts 645, the wiper 689, the engaged thirteenth 
contact in the associated contact bank, and the 
winding of R? 650 to battery. When energizes 
over the above-traced circuit, the relay R 650 
operates to complete, at the contacts 1656, a hold 
ing circuit for energizing the winding thereof, 
this circuit extending from ground by way of the 75 

30 

40 

previously traced connections between the wipers 
685, 686, 687 and 688 of the rotary switch 

S680, and the wipers 697, 698, 699 and 69 
of the rotary switch F690. Further, the relay 
R 650 interrupts, at the contacts 65, the previ 
ously traced holding circuit for energizing the 
lower winding of the test relay Rt 620, and inter 
rupts, at the contacts 1658, the previously traced 
holding circuit for energizing the upper winding 
of the test relay Rf620 in series with the winding 
of the control relay RT20, thereby to cause the 
test relay R. 620 and the control relay RT20 to 

. - restore. 
Furthermore, upon operating, the relay R 650 

completes, at the contacts 657, a circuit for en 
ergizing the Winding of the magnet M 68 of the . . 
rotary switch S680, this circuit extending from . 
ground by way of the contacts 643 and 632, 
Cl3, the contacts 657, the wiper 684 and en 
gaged contact in the associated contact bank of 
the rotary switch S1680, the contacts f682 and 
the winding of M68 to battery. When ener 
gized over the above-traced circuit, the magnet 
M68 Operates to interrupt, at the contact 682, 
the previously traced circuit for energizing the 
winding thereof, whereupon the magnet MI68 
restores to recomplete, at the contacts 682, the 
previously traced circuit for energizing the wind 
ing thereof. Accordingly, the magnet M68 
operates intermittently, thereby to drive the wip 
ers noted of the rotary switch Sf 680 step by step 
in the clockwise direction, until the wiper 1684 
disengages the last contact in the associated 
contact bank of the rotary switch S680, where 
upon the previously traced circuit for energizing 
the winding of the magnet M168 is interrupted 

45 

50 

60 

65. 
Operates to interrupt, at the contacts 782, the 
previously traced alternative circuit for energiz 

70 

and further operation of the magnet M168 is 
arrested. At this time, the wipers noted of the 
rotary Switch Sf 680 engage the first contacts in 
the associated contact banks. 
Upon restoring, the control relay R 729 inter 

rups, at the contacts 725, the previously men 
tioned circuit for energizing the winding of the 
control relay RT fo, thereby to cause the relay 
RO to restore. Upon restoring, the relay 
RO interrupts, at the contacts 73, the previ 
Ously traced circuit for energizing the lower 
winding of the cut-off relay Ril 730, thereby to 
cause the cut-off relay R730 to restore. Further, 
the relay R? 70 completes, at the contacts f4, 
an alternative circuit for energizing the winding 
of the magnet M 78 of the rotary switch S1780. 
The last-mentioned circuit extends from ground 
by way of the wiper 1788 of the rotary switch 
S80 and engaged contact in the associated con 
tact bank, the contacts 74, 782 and the wind 
ing of Md78f to batery. - When energized over - 
the above-traced circuit, the magnet M8 

ing the winding thereof, thereby to cause the 
magnet M8 to restore and recomplete, at the 
contacts 782, the previously traced alternative 
circuit for energizing the winding thereof. Ac 
cordingly, the magnet Mi T8 operates intermit 
tently to drive the wipers noted of the rotary 
Switch S780 step by step in , the clockwise di 
rection back into their normal rotary positions, 
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wherein the wiper 788 disengages the last con 
tact in the associated contact bank included in 
the previously traced circuit for energizing the 
winding of the magnet MIT8. Finally, the relay 
R T O interrupts, at the conitacts 75, the previ 
ously traced holding circuits for energizing the 
windings of the WXYZ relays in the first to 
eighth, inclusive, code storing devices Sle to 
ST08, inclusive, in the converter 66. At this 
time, the converter 66 is completely released 
and is available for further use. . 

It is noted that, at this time, the four digits 
of the directory number of the called subscriber 
line 2200 are registered in code in the code stor 
ing devices S60 to S604, inclusive, respectives 

2,207,865 
to interrupt, at the contacts 1572, the previously 

O 

15 
ly, in the repeater 65; the three letters identify 
ing the terminating exchange 52 are registered 
in code in the code storing devices S605 to 
S. 607, inclusive, respectively, in the repeater 65; 
the rate factor applicable to a call between the 
originating exchange 50 and the terminating ex 
change 52 is registered in code ini the code stor 
ing device S1608 in the repeater 65; while the 
four digits of the directory number of the calling 
subscriber line 250 are registered in code in the 
code storing devices S. 609 to S62, inclusive, re 
spectively, in the repeater 65. 

Further operation of the repeater 
When the call is answered at the called Sub 

scriber substation T2, the time start relay R540 
in the repeater 65 is operated on the reversal of 
battery over the toll line 555, as previously ex 
plained. Upon operating, the time start relay 
Rf 540 prepares, at the contacts 54, a circuit 
for energizing the winding of the timing relay 
Rf 545 by way of the impulsing conductor C 553. 
It is noted that a timing mechanism is associ 
ated with the impulsing conductor C 553 which 
is operated to cause ground impulses to be ap 
plied to the impulsing conductor C 553 at a rate 
of twelve impulses per minute. When the first 
ground impulse is applied to the impulsing con 
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traced circuit for energizing the winding there 
of, thereby to cause the magnet M57 to restore. 
When the magnet M5 operates and restores, 
the wipers 153, 575, 5TB and - 5B of the ro 
tary switch USD are driven one step in the 
clockwise direction, thereby, to cause the wiper 
í 575 to disengage the first contact in the associ 
ated contact bank and engage the second con 
tact therein, whereupon the previously traced 
circuit for energizing the winding of the magnet 
M57 f of the rotary switch U-5TO is interrupted. 
Also, when the wipers noted of the rotary switch 
U 570, are moved one step in the clockwise di 
rection away from their normal rotary positions, 
the set of switch springs S597 and S598 are ac 
tuated into engagement. At this time, the wipers 
578 and 58 of the rotary switch Uf 570 engage 

the second contacts in the associated contact 
banks, thereby to apply ground potential to the 
W and Z leads in the group of marking leads 
included in the cable f600. At this point, it is 
noted that the marked W and Z, leads in the 
group of marking leads included in the cable 
600 correspond in code to the digit 3 in view of 

the fact that the minimum charge time is three 
minutes. 
The rotary switch T 560 continues to oper 

ate, as previously explained and, at the conclu 
sion of the first minute, the wiper 564 thereof 
engages the sixteenth contact in the associated 
contact bank, thereby to complete a circuit for 
energizing the upper winding of the control re 
lay R530, this circuit. extending from ground by 
way of the wiper 564 and engaged sixteenth con 
tact in the associated contact bank of the rotary 
switch T560, Cl588, the contacts 535 and the 
upper winding of R?. 530 to battery. When ener 

40 

ductor C 553, the previously mentioned circuit 
for energizing the winding of the timing relay 
R545 is completed, this circuit extending from 
ground by way of the impulsing conductor Cl553, 
the contacts 54 and 526 and the winding of 
R. 545 to battery. Each time the timing relay 
Rt 545 is energized over the above-traced circuit, 
it operates to complete at the contacts 546, an 
obvious circuit for energizing the winding of the 
magnet M156 of the rotary switch T560, there 
by to cause the magnet M56 to operate and 
restore intermittently. Each time the magnet 
M56 operates and restores, the wipers S63 
and 564 of the rotary switch T 560 are driven 
one step in the counterclockwise direction. Ac 
cordingly, the rotary switch T560 is operated 
twelve steps each minute. After the wiper 564 
of the rotary switch T 560 has been moved three 
steps away from its normal rotary position cor 
responding to an elapse of approximately fifteen 
seconds, it engages the fourth Contact of the as 
sociated contact bank, whereupon a circuit is 
completed for energizing the winding of the mag 
net M57 of the rotary Switch Uf 570. This cir 
cuit extends from ground by way of the wiper 
564 of the rotary switch T560, the engaged 

fourth contact in the associated contact bank, 
C 582, the wiper 575 and engaged first contact 
in the associated contact bank of the rotary 
switch U 570, the contacts 1572 and the winding 
of M57 to battery. When energized over the 
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gized over the above-traced circuit, the relay 
Rl530 operates partially to prepare, at the con 
tacts 537, a holding circuit for energizing the 
lower and upper windings thereof in series after 
the wiper | 564 of the rotary switch T5so dis 
engages the sixteenth contact in the associated 
contact bank. This holding circuit extends, 
when completed, from ground by way of the con 
tacts 644, C603, the contact 537, and the lower 
and upper windings of the relay R? 530 to battery. 
When this holding circuit for energizing in series 
the lower and upper windings of the relay R? 53 
is completed, the relay R? 530 fully operates to 
prepare, at the contacts 1536, a circuit traced 
hereinafter for energizing the winding of the 
magnet M57 of the rotary switch U-50. 
The rotary switch T 560 continues to operate 

step by step every five seconds until the Wiper 
564 thereof engages the last contact in the as 

Sociated contact bank, whereupon the magnet 
M56 of the rotary switch T 560 is energized to 
cause the rotary switch T 560 to be driven one 
step to its normal rotary position, which occurs 
at the lapse of the second minute. At the coni 
clusion of the third minute, the wiper 564 of the 
rotary switch T560 reengages the sixteenth con 
tact in the associated contact bank, whereupon a 
circuit is completed for energizing the winding 
of the magnet M 57 of the rotary switch U 576, 
this circuit extending from ground by way of the 
wiper 564, the engaged sixteenth contact in the 
asSociated contact bank of the rotary switch 
T560, C1588, the contacts 1536, C1585, the mul 
tiple 577, the wiper 575 and engaged second 
contact, in the associated contact bank of the 
rotary switch U.570; the contacts 1572, and the 

above-traced circuit, the magnet M 57 operates 75 winding of M57 to battery. The magnet MI57. 
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then operates to drive the wipers noted of the 
rotary switch US 70 an additional step in the 
clockwise direction. Accordingly, at the begin 
ning of the fourth minute, the wipers noted of 
the rotary switch U570 engage the third con 
tacts in the associated contact bank. 

5 

The rotary switch T 560 continues to operate, 
as previously explained, and, when the wiper 1564 
thereof engages the fourth contact in the asso 
ciated contact bank, an alternative circuit is com 
pleted for energizing the winding of the magnet 
MIST of the rotary switch U1570. This circuit 
extends from ground by way of the wiper 564 
and engaged fourth contact in the associated con 
tact bank of the rotary switch T 560, C1582, the 
multiple 576, the wiper 575 and engaged third 

O 
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contact in the associated contact bank of the . 
rotary switch U70, the contacts 1572 and the 
winding of M57 to battery. The magnet M57 . 
then operates to drive the wipers noted of the 
rotary switch U570 
fourth contacts in the associated contact bank... 

. Thenceforth, each time the wiper f364 engages 
the fourth and sixteenth contacts in the asso 
ciated contact bank of the rotary switch TS60, 
the magnet MST of the rotary switch U 570 
operates to drive the wipers noted of the rotary 
switch UO an additional step in the clockwise 
direction. After an elapse of nine minutes, the 
magnet MS7 operates while the wiper 578 en 
gages the eighth contact in the associated con 
tact bank of the rotary switch U 570, whereupon 
a circuit is completed, at the contacts 57, for 
energizing the winding of the magnet MSS of 
the rotary switch DSO, this circuit extending 
from ground by way of the wiper SS and en 
gaged eighth contact in the associated contact 
bank of the rotary switch US70, the contacts 
Slf and the winding of Mff to battery. When 

energized over the above-traced circuit, the mag 
net Mill operates to condition the wipers 593, 
SS and f of the rotary switch Df 590 to be 

into engagement with the 

4.i 
utes of the duration of the established connec 
tion between the calling subscriber substation T. 
and the called subscriber substation T2. 

It is noted that the rotary switches D590 and 
U50 have an ultimate capacity of registering 
ninety-eight minutes, whereupon the wiper 578 
of the rotary switch U 570 engages the eighth 
contact in the associated contact bank; and the 
wiper 593 of the rotary switch D590, engages 
the tenth contact in the associated contact bank, 
at which time a circuit is completed for energiz 
ing the winding of the timing relay R. 525. The 
last-mentioned circuit extends from ground by 
way of the wiper 58 and the engaged eighth 
contact in the associated contact bank of the 
rqtary switch U 570, the winding of the timing 
relay R525, the contacts 534, the wiper 593, 
and engaged tenth contact in the associated con 
tact bank of the rotary switchD 590, C57, the 
contacts 592 and the winding of M59 to bat 
tery. Accordingly, in the event the established 
connection between the calling subscriber sub 
station T and the called subscriber substation 
T2 is maintained for ninety-eight minutes, the 
timing relay R1525 operates. Upon operating, 
the timing relay Ri525 completes, at the con 

y 

tacts 52, an obvious circuit for applying ground 
potential to the alarm conductor C1586, thereby 
to cause, after a predetermined time interval an 
alarm device in the originating exchange 50 to be 
operated in order to indicate to the exchange at 
tendant that an established connection including 
the repeater it has been maintained for a time 
interval greater than ninety-eight minutes. 

in the present example, assuming that the 
established connection between the calling sub 
scriber substation Ti and the called subscriber 

driven one step in the clockwise direction. Sub 
sequently, when the magnet MI5 restores, the 
wiper 78 disengages the eighth contact in the 
associated contact bank of the rotary switch 

45 

UST and the previously traced circuit for ener 
gizing the winding of the magnet M59 is inter 
rupted, thereby to cause the magnet M59 to re 
store and drive the wipers noted of the rotary 
switch DS one step in the clockwise direction. 
When the wipers ISS and 596 of the rotary 
switch DS9 engage the first contacts in the 
associated contact banks, obvious marking cir 
cuits are completed for marking with ground poa 
tentia the W and X leads in the group of mark 
ing leads included in the cable 60, which mark 
ing of the WXYZ leads in the group of marking 
leads included in the cable 60 corresponds in 
code to the digit 1. . 

In view of the foregoing description, it will be 
understood that the rotary switch USO oper 
ates step by step each minute to register the unit 
minutes of the duration of the established con 
nection between the calling subscriber substation 
Til and the caled subscriber substation T2; while 
the rotary switch DSSD operates step, by step 
each ten minutes to register the 10 minutes of 
the duration of the established connection be 
tween the calling subscriber substation T and 
the called subscriber substation T2. Thus, it will 
be understood that, at any minute, there are 
marked in code upon the WXYZ, leads in the 
groups of marking leads included in the cables 
BOD and CD, respectively, the unit and ten min 
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substation T2 is maintained for twelve minutes 
and that, after the lapse of twelve minutes, the 
subscriber at the calling subscriber substation T. 
replaces the receiver of the telephone instrument 
thereat upon its associated switchhook, when 
this is done the previously traced circuit for en 
ergizing in series the upper and lower windings 
of the line relay RTO in the first code selector 
switch is interrupted, thereby to cause the 
line relay R to restore. Upon restoring, the 
line relay R7 interrupts, at the contact 37, the 
previously traced circuit for energizing the wind 
ing of the control relay R40, thereby to cause 
the relay R4? to restore. Upon restoring, the 
relay R40 interrupts, at the contacts 43, the 
previously traced circuit for energizing the wind 
ing of the hold relay R350. Shortly thereafter, 
the hold relay R350 restores to interrupt, at the 
contacts 85, the previously traced circuit for en 
ergizing the winding of the switch-through relay 
R40 and to interrupt, at the contacts 352, the 
previously traced circuit for energizing the wind 
ing of the control relay R450, thereby to cause the 
control relay R450 to restore immediately and the 
Switch-through relay R440 to restore shortly 
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thereafter, the switch-through relay R440 being 
of the slow-to-release type. Upon restoring, the 
control relay R4 interrupts, at the contacts 42, 
the previously traced circuit for energizing the 
upper winding of the control relay R420 in series 
with the right-hand winding of the control re 
lay R30, thereby to cause the relays R420 and 
R30 to restore, 
Upon restoring, the switch-through relay R440 

interrupts, at the contacts 446, the previously 
traced path for applying ground potential to the 
control conductor C263, of the trunk line 260, thereby to interrupt the previously traced hold 
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relay R20 in series with the magnet M22 of the 
rotary switch D22, thereby to cause the hold 
relay R20 to restore. Upon restoring, the hold 
relay R2O completes, at the contacts 25, an 
alternative circuit for energizing the winding of 
the magnet M228 of the rotary switch D22, this 
circuit extending from ground by way of the 

“wiper 223 and engaged contacts in the associated 
contact bank of the rotary switch D22, the mull 
tiple 224, C24, the contacts 203, 25 and 229, and 
the winding of M228 to battery. When energized 
over the above-traced circuit, the magnet M228 
operates to interrupt, at the contacts 229, the pre 
viously traced circuit for energizing the winding 
thereof, whereupon the magnet M228 restores to 
recomplete, at the contacts 229, the previously 
traced circuit for energizing the winding thereof. 
Accordingly, the magnet M228 operates inter 
mittently to drive the wipers noted of the rotary 
switch D220 step by step in the clockwise direct 
tion until the wiper 223 disengages the last con 
tact in the associated contact bank included in 
the multiple 224, whereupon the previously traced 
circuit for energizing the winding of the mag 
net M228 is interrupted, thereby to arrest further 
operation of the magnet M228. At this time, the 
rotary switch D220 individually associated with 
the calling subscriber line 250 occupies its nor 
mal position. - 

Also, upon restoring, the control relay R450 
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ing circuit for energizing the winding of the hold line relay Risos in the repeater is, whereupon 

the line relay R 505 restores to interrupt, at the 
contacts 507, the previously traced holding cir 
cuit for energizing the winding of the hold re 
lay R500 in order to cause the hold relay RSOD 
to restore. Also, when the Strowger mechanism 
48) is returned to its normal position, the pre 
viously traced holding circuit for energizing the 
lower winding of the switching relay R460 in 
the first code selector switch 6 ? is interrupted, 
thereby to cause the first code selector switch Sf 
to be released. At this time, the first code Se 
lector switch 6 is completely released and avail 
able for further use. 
Upon restoring, the hold relay R? 500 in the re 

peater 65 completes, at the contacts 1504, a cir 
cuit for energizing the winding of the relay R. 
This circuit extends from ground by way of the 
contacts 504, C. 587, the set of switch springs 
S598; Cfs 3, the winding of R 630 and the re 
sistor f G29 to battery. When energized over the 
above-traced circuit, the relay R? 630 operates 
to complete, at the contacts G33, an obvious al 
ternative holding circuit for energizing the wind 
ing of the control relay R640, thereby to re 
tain the relay R? 640 in its operated position. It 
is noted that upon restoring, the hold relay R? 500 
interrupts, at the contact 503, the previously 
traced original circuit for energizing the winding 
of the control relay R? 640. However, the relay 

. . Rf 640 does not restore due to the fact that it is in the first code selector switch sí completes, at 
the contacts 457, an alternative circuit for en 
ergizing the rotary magnet M.390 of the Strowger 
mechanism 480, this circuit extending from 
ground by way of the contacts 434 and 400, C128, 
the contacts 389, the conductor C903 in the 

35 

trunk line 900, the wiper 95 and engaged first . 
contact in the associated contact bank of the . 
selector hunting switch 62, the conductor C902 
in the trunk line 900, the contacts 369, Cf23, 
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the contacts 457, C24, the contacts 39, the set 
of switch springs S376, the contacts 364 and the 
winding of M390 to battery. When energized 
over the above-traced circuit, the rotary magnet 
M390 operates to interrupt, at the contacts 39, 
the previously traced alternative circuit for en 
ergizing the winding thereof, whereupon the ro 
tary magnet M.390 restores to recomplete, at the 
contacts 39, the previously traced alternative 
circuit for energizing the winding thereof. Ac 
cordingly, the rotary magnet M390 operates in 

of the slow-to-release type. Further, the relay 
Ri630 completes, at the contacts 63 f, á multiple · 
path for applying ground potential to the con 
trol conductor C429 of the trunk line 426 extend 
ing to the repeater 65. This multiple path ex 
tends from ground by way of the contacts. 63, 
C64 and the contacts 50, to the control con 
ductor C429 of the trunk line 426. The pre 
viously mentioned path for applying ground po 
tential to the control conductor C429 of the trunk 
line 426 extends from ground by way of the Oper 
ated set of switch springs S689 associated with 
the rotary switch Sf 680, C64, and the contacts 
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termittently in order to drive the wiper carriage 
of the Strowger mechanism 480 step by step in 
the rotary direction eleven steps away from its 
rotary normal position, whereupon the wiper 
carriage is returned to its normal vertical and 
rotary positions. When the wiper carriage of 
the Strowger mechanism 480 is returned to its 
normal vertical position, the set of Switch Springs 
376 is actuated into disengagement, thereby to 
interrupt the previously traced alternative cir 
cuit for energizing the winding of the rotary 
magnet M.390 in order to arrest further operation 
thereof. Furthermore, when the wiper carriage 
of the Strowger mechanism, 480 is returned to 
its normal vertical and rotary positions, the Sets 
of switch springs S3T3, S372, S400, S423, S424 
and S425 are actuated, as previously explained. 
When the Strowger mechanism 480 is returned 

to its normal position, the first Wiper set earried 
by the wiper carriage thereof disengages- the 
contact set in the associated contact bank termi 
nating the trunk line 426, thereby to interrupt 
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50? to the control conductor C429 of the trunk 
line 426. This application of ground potential 
to the control conductor C429 of the trunk line 
426 marks the repeater 65 as busy, at this time, 
to the first code selector Switches having access 
thereto. Also, upon operating, the relay R 630 
completes, at the contacts 634, an obvious circuit 
for applying ground potential to the alarm COn 
ductor C 586, thereby to initiate operation of the 
alarm device at the originating exchange 50, in . 
the event the relay R 630 remains in its oper 
ated position for a predeteremined time interval, 
indicating; that the repeater 65 has not properly 
released. 

Also, upon operating, the relay R? 630 com 
pletes, at the contacts. 635, an alternative cir 
cuit for energizing the winding of the magnet 
M69 f of the rotary switch F690, this circuit 
extending from ground by way of the contacts 
622, 1635, 654, 692 and the winding of M69 

to battery. When energized over the above 
traced circuit, the magnet M 69 operates to 
interrupt, at the contacts 692, the previously 
traced alternative circuit for energizing the 
winding thereof, whereupon the magnet M69 f 
restores to recomplete, at the contact '692, the 
previously traced alternative circuit for ener 
gizing the winding thereof. Accordingly, the 
magnet M 69 operates intermittently, thereby 
to drive the wipers noted of the rotary switch 

the previously traced circuit for energizing the 75 F690 step by step in the clockwise direction, 
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At this point, it is noted that the set of switch 
spring SBT associated with he rotary switch 
F690 is operated to retain the contacts 8 
thereof in engagement, while the wipers noted 
of the rotary switch F690 engage the first 
twelve contacts in the associated contact banks; 
and thereafter, when the wipers noted of the 
rotary switch F890 engage the thirteenth to 
the twenty-fifth contacts in the associated con 
tact banks, the set of switch springs S6 T op 
erate the contacts 68 into disengagement and 
operate the contacts 69 into engagement. Ac 
cordingly, the magnet M69 drives the wipers 
noted of the rotary switch F690 step by step 
in the clockwise direction until the wipers noted 
of the rotary switch F690 engage the thirteenth 
contacts in the associated contact banks, where 
upon a circuit is completed for testing the idle 
or busy condition of the first printer controller 
in the group of printer controllers accessible 
to the rotary switch F1690. In the event the 
first printer controller is busy, ground poten 
tial appears upon the control conductor thereof, 
whereupon a path is completed by Way of the 
wiper 693 and engaged contact in the associated 
contact bank of the rotary switch F90 for 
short-circuiting the upper winding of the test 
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relay R2. Accordingly, the magnet M69 . 
of the rotary switch F690 continues to operate 
to drive the wipers noted of the rotary switch : 
F9 step by step until the wiper 693 engages 
a contact in the associated contact bank ter 
minating the control conductor of an idle one 
of the printer controllers. 
Assuming that the printer controller GT is the 

first idle printer controller in the group of 
printer controllers accessible to the rotary 
switch F 690, when the wipers 693 engages the 
contact in the associated contact bank termi 
nating the control conductor C8 of the trunk 
line 8, a circuit is completed for energizing 
the upper winding of the test relay R62). This 
circuit extends from ground by way of the con 
tacts 58 and 659, the contacts 69 of the 
set of Switch springs SS, the upper winding 
of Rf620, C30, the wiper 1693 and - engaged 
contact in the associated contact bank of the 
rotary switch F690, the control conductor 
C87 of the trunk line 800, C857 and the con 
tacts 2052 to the conductor C858; one branch 
of this circuit extending from C858 by way of 
the winding of the hold relay Rf80 in the 
printer controller 6 to battery, and the other 
branch of this circuit extending from the con 
ductor. Cl358 by way of the contact 86 and 
the resistor 838 to battery in the printer, con 
troller - 67. When energized over the above 
traced circuit, the test relay Rf620 in the re 
peater 65 operates to interrupt, at the contact 
22, the previously traced alternative circuit 

for energizing the magnet MiG9 of the rotary 
switch F1690, thereby to arrest further opera 
tion of the rotary, switch F690 at this time. 
Also, upon operating, the test relay R620 in 
terrupts, at the contact 623, the previously 
mentioned path for short-circuiting the lower 
winding thereof, thereby to complete an alter 
native holding circuit for energizing the wind 
ing: thereof, this alternative holding circuit ex 
tending from ground by way of the contacts 

6, the lower winding of 636, 652 and 
Rf620 and the resistor f66 to battery. Also, 
upon operating, the test relay R 620 completes, 
at the contacts s2, a low resistance circuit 
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Ri80 in the printer controller 67, this circuit 
extending from direct ground potential appear 
ing upon the control conductor C429 of the trunk 
line 426, by way of C65, the contact 62, 
C30, the wiper 693 and engaged contact in 
the associated contact bank of the rotary 
SWitch F690, the control conductor C80 of 
the trunk line 800, C857, the contacts 2052, 
C858 and the winding of R? 80 to battery. 
When energized over the above-traced circuit, 
the hold relay R80 in the printer controller 
67 operates. Also, upon operating, the test re 
lay R 620 in the repeater 65 completes, at the 
contacts 624, the previously mentioned circuit 
for energizing the winding of the switching re 
lay R660, thereby to cause the switching re 
lay R 660 to operate. 

Operation of the printer controller 
Upon operating, the mold relay R80 initiates . 

Operation of the printer controller 67. More 
particularly, the hold relay Rf8 to completes, at 
the contacts 88, a circuit for energizing the 
winding of the control relay R2025, this circuit 
extending from ground by way of the contacts 
88, CfB6, the contacts 2057, C207 and the 
winding of R22s to battery. When energized 
over the above-traced circuit, the control relay 
R2025 operates to complete, at the contacts 2028, 
etc., Corinections between the WXYZ, leads in the 
groups of marking leads 2030 to 203, inclusive, 
and the code storing devices S205 to S2022, in 
clusive, respectively, in the printer controller 
6. At this point, it is noted that the date and 
time unit marks, by way of the group of 
marking leads 2030, the ten digit of the day of 
the month and marks, by way of the group of 
marking leads 203, the unit digit of the day 
of the month; further the date and time unit 
68 marks, by way of the group of marking leads 
2032, the ten digit of the month of the year, 
and marks, by Way of the group of marking 
leads 2033, the unit digit of the month of the 
year; further the date and time unit 68 marks, 
by way of the group of marking leads 2034, the 
ten digit of the hour of the day, and marks, by 
way of the group of marking leads 2035, the unit 
digit of the hour of the day; and, finally, the 
date and time unit 68 marks, by way of the 
group of marking leads 2036, the ten digit of the 
minute of the hour, and marks, by way of the 
group of marking leads 203, the unit digit of the 
minute of the hour. Accordingly, at this time, 
there is stored in code, in the code storing devices 
S205 and S206 the information concerning the 
day of the month; there is stored in code, in the 
code storing devices S207 and S208, the infor 
mation concerning the month of the year; there 
is stored in code, in the code storing devices 
S209 and S2020, the information concerning the 
hour of the day; and finally, there is stored in 
code, in the Code storing devices S202 and 
S2022, the information concerning the minute 
of the hour. 

Furthermore, it is noted that, upon operating, 
the relay R2025 completes, at the contacts 2026, 
an obvious path for applying ground potential 
to the guard conductor C2029 extending into the 
date and time unit 68. This application of 
ground potential to the guard conductor C2029 
prevents the date and time unit 68 from oper 
ating to change the markings upon the groups 
of marking leads 2030 to 2037, inclusive, during 
the short interval of time the relay R225 is 

l, for energizing the winding of the hold relay 75. operated. Finally, upon operating, the relay 
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R2025 completes, át the contacts 2027, an obvious 
circuit for energizing the winding of the control 
relay R2050. The control relay R2050 then 
operates to interrupt, at the contacts 2057, the 
previously traced circuit for energizing the wind 
ing of the control relay R2025, thereby to cause 
the control relay R2025 to restore and release the 
date and time unit 68. Further, the control re 
lay R2050 completes, at the contacts 2056, a 
holding circuit for energizing the winding there 
of, this circuit extending from ground by Way 
of the contacts 88, C86, the contacts 2056 
and the winding of R2050 to battery. 
When the switching relay R 660 operates it 

prepares, at the contacts 666, 667, 668 and 
f69, circuits between the respective wipers 67, 
688, f s9 and 69 of the rotary switch F90, 

and the wipers 685, 686, 687 and 688 of the 
rotary switch S680. Further, the switching re 
lay R660 prepares, at the contacts 665, a cir 
cuit traced hereinafter for energizing the wind 
ing of the magnet Mf 836 of the rotary switch 
S830 in the converter 67. Finally, the switch 
ing relay R 660 completes, at the contacts 66, 
a circuit for energizing the upper winding of the 
impulse relay R625, this circuit extending from 
ground by way of the contacts 66, 637 and 
1628, and the upper winding of Rf625 to battery. 
When energized Over the previously traced cir 
cuit, the impulse relay R. 625 operates to interrupt, 
at the contact 628, the previously traced circuit 
for energizing the upper winding thereof, where 
upon the impulse relay R? 625 restores to com 
plete, at the contact 628, the previously traced 
circuit for energizing the upper winding thereof. 
Accordingly, the impulse relay R. 625 operates 
intermittently. Each time the impulse relay 
R. 625 operates it completes, at the contacts 626, 
an obvious circuit for energizing the winding of 
the switching relay R 670, and completes, at the 
contacts f627, an obvious circuit for applying 
ground potential to the conductor C327. The 
application of ground potential to the conductor 
C327 completes an obvious circuit for energiz 
ing the winding of the magnet M 68 of the 
rotary switch S 680, and completes a circuit for 
energizing the winding of the magnet M836 of 
the rotary switch Sf 830, the last-mentioned cir 
cuit extending from the grounded conductor 
C327 by way of the contacts 665, the wiper 
696 and engaged contact in the associated con 

tact bank of the rotary switch Fl 690, the con 
ductor C1806 of the trunkline 1800 and the wind 
ing of M836 to battery. Each time the impulse 
relay R.625 restores, it interrupts, at the con 
tacts f626, the previously mentioned circuit for 
energizing the winding of the switching relay 
R 670, and interrupts, at the contacts. 627, the 
previously traced circuits for energizing the 
windings of the magnets M68 and M836 of 
the rotary switches Sf 680 and S 830, respectively. 
Accordingly, each time the impulse relay R? 625 
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and S 830 are rotated step by step in sy 
chronism. . ?? 
The first time the impulse relay Rt 625 oper 

ates, the wipers noted of the rotary switch 
S680 engages the first contacts in the asso 
ciated contact banks;, the wipers noted of the 
rotary switch S830 engage the first contacts 
in the associated contact banks; and the switch 
ing relay R670 operates. Upon operating, the 
switching relay R1670 completes, at the con 
tacts , 6.2, 673, and 674, connections be 
tween the WXYZ relays in the first code storing 
device syst in the repeater 65 and the waxyz 
relays in the first code storing device S2 in 
the printer controller 67. For example, in the 
event the IW relay in the first code storing de 
vice S 60 is operated at this time, a circuit is 
completed for energizing the winding of the W 
relay in the first code storing device S200 in 
the printer controller 67, this circuit extending 
from ground by way of the contacts 522, CBI2, 
the contacts W, the wiper 1685 and engaged 
first contact in the associated contact bank of 
the rotary switch Sf 680, the contacts 67 and 
666, the wiper 697 and engaged contact in the 

associated contact bank of the rotary switch 
Ff 690, the conductor C80 of the trunk line 
f800, the wiper 83 and engaged first contact 
in the associated contact bank of the rotary 
Switch Sf 839, C85 and the winding of W. to 
battery. When energized over the above-traced 
circuit, the relay W in the first code storing 
device S200 Operates to complete, at the con 
tacts Wil, a holding circuit for energizing the 
winding thereof, this circuit extending from 
ground by way of the contacts 22 of the oper 
ated relay R220, C247 and Wf to battery, the 
relay R220 being operated at this time, as a 
circuit for energizing the winding thereof was 
completed upon Operation of the relay R2O5). 
The circuit for energizing the winding of the 
relay R220 extends from ground by way of the 
contacts 2055, C243, the winding of R220 and 
the resistor 24 to battery. 

Accordingly, the first time the impulse relay 
R625 in the repeater 65 operates, the code 
stored in the first code storing device SBO in 
the repeater 65 is transferred to the first code 
storing device S200 in the printer controller 
6. When the impulsing relay R? 625 restores, 
the previously traced circuit for energizing the 
windings of the magnets Mf 68 and M836 of 
the rotary switches Sf 680 and S 830, respec 
tively, are interrupted, thereby, to cause the 
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operates, the Switching relay R670 and the mag 
nets M68 and M836 operate; and each time 
the impulse: relay R. 625 restores, the switching 
relay R670 and the magnets M68 and M836 
restore. Each time the magnet M 68 is ener 
gized and subsequently deemergized, the wipers 
noted in the rotary switch S680 are driven one 
step in the clockwise direction; and each time 
the magnet M836 is energized and subsequently 
deenergized, the wipers 83, 832, 833, 834 and 
835 of the rotary switch S 830 are driven one 
step in the clockwise direction. Accordingly, 
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wipers noted of the rotary switches Sf 680 and 
S830 to be driven one step in the clockwise 
direction and into engagement with the second 
contacts in the associated contact banks. 

In view of the foregoing description of the 
manner of transferring the code stored in the 
first code storing device S60 in the repeater 
65 to the first code storing device S200 in the 
printer controller 6, it will be understood that the 
codes stored in the code storing devices S602 
to S62, inclusive, in the repeater 65 are re 
Spectively transferred in a similar manner to the 
code storing devices S2002 to S2012, inclusive, 
in the printer controller 67. At this time, the 
wipers noted of the rotary switch S 680 engage 
the thirteenth contacts in the associated contact 
banks; and the wipers noted of the rotary 
switch S830 engage the thirteenth contacts in 
the associated contact banks. Accordingly, the 
code stored in the contact banks of the rotary 

the wipers noted in the rotary switches S680 switch D1590 is then transferred to the thir 



teenth code storing device S2013 in the printer 
controller S. 

transferred to the fourteenth code storing de 
vice S2O4 in the printer controller 67. 
When the magnet MI68 of the rotary Switch 

S680 in the repeater 65 drives the wipers noted 
c-into engagement with the fourteenth contacts in 
the associated contact banks, thereby to prepare 
the transfer of the code stored in the contact 

Finally, the code stored in the 
contact banks of the rotary switch USO is . 
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the relay R? 530 to restore. Upon restoring, the 
relay R 520 interrupts, at the contacts 152, the 

O 

banks of the rotary switch Uf 50 to the four 
teenth code storing device S204 in the printer 
controller 67, the wiper 1689 of the rotary switch 
st 680 engaging the fourteenth contact in the 
associated contact bank completes a path for 
short-circuiting the winding of the control relay 
R?630. This path extends from ground by way 
of the contacts 645, the wiper 689 and engaged 
fourteenth contact in the associated contact 
bank of the rotary switch S680, the winding of 
R 630, C63, the set of switch springs S1598, 
Cl58 and the contacts 504 to ground. The re 
lay R? 630 then restores to interrupt, at the con 
tacts 1633, the previously mentioned circuit for 
energizing the winding of the control relay R640, 
thereby to cause the latter relay to restore short 
ly thereafter. Upon restoring, the relay R? 640 
interrupts, at the contacts f647, the previously 
traced holding circuit for energizing the lower 
winding of the test relay R620, thereby to cause 
the test relay R620 to restore and interrupt, at 
the contact 624, the previously traced circuit 
for energizing the winding of the switching relay 
Rf 660. The switching relay Rt 660 restores, to 
interrupt, at the contacts 66, the previously 
traced circuit for energizing the upper winding 
of the impulse relay R. 625, thereby to arrest 
further operation of the impulse relay R.625. 
Upon restoring, the impulse relay Rf625 inter 
rupts, at the contacts 626, the previously men 

20, 

25 

30. 

previously mentioned circuit for energizing the 
left-hand winding of the time start relay R? 540, 
thereby to cause the time start relay R 540 to 
restore, 

Finally, upon restoring, the relay R 640 com 
pletes, at the contacts 642, a circuit for energiz- . 
ing the winding of the magnet M56 of the ro 
tary switch T 560, this circuit extending from 
ground by way of the contacts 642, C60, the 
wiper 563 and engaged contact in the associat 
ed contact bank of the rotary switch T 560, the 
contacts. 562 and the winding of M56 to bat 
tery. When energized over the above-traced 
circuit, the magnet M56 operates intermittent 
ly to drive the wipers noted of the rotary switch 
T560 back to their normal, rotary positions, 
whereupon a circuit is completed for energizing 
the winding of the magnet M 57 of the rotary 
switch Uf 570. The last-mentioned circuit ex 
tends from ground by way of the previously 
traced path to the wiper. 563 and engaged first 
contact in the associated, contact bank of the 
rotary switch T 560, and therefrom by way of 
C1583, the wiper 1573 and engaged contact in 
the associated contact bank of the rotary switch 
U570, the contacts . 572 and the winding of 
M57 f to battery. When energized over the 
above-traced circuit, the magnet M 57 operates 
to drive the wipers noted of the rotary switch 
U 570 back into their normal rotary, positions, 
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tioned circuit for energizing the winding of the 
switching relay R670, thereby to cause the 
switching relay R670 to restore. Upon restor 
ing, the switching relays R 660 and R 670 in 
terrupt, at the contacts 666, 667, 668 and f669, 
and at the contacts 167; 1672, 673 and 1674, 
respectively, the previously traced connections 
between the wipers 697, 698, 699 and 69 of 
the rotary switch F690, and the wipers 685, 
686, 1687 and 688 of the rotary switch S1680. 

Also, upon restoring, the impulse relay R625 
interrupts, at the contacts 627, the previously 
traced circuits for energizing the winding of the 
magnets M68 and M836 of the rotary switches 
S680 and S 830, respectively. Also, upon re 
storing, the relay R1640 interrupts, at the con 
tacts 645, the previously traced holding circuit 
for energizing the winding of the relay R650, 
thereby to cause the relay Rf650 to restore, and 
interrupts, at the contacts 64, the previously 
traced circuit for energizing the winding of the 
control relay R. 520, thereby to cause the relay 
R 520 to restore. Upon restoring, the relay 
R 520 interrupts, at the contacts 522, the pre 
viously traced holding circuits for the WXYZ 
relays in the code storing devices S160 to S.62, 
inclusive, in the repeater 65, thereby to cause 
these relays to restore. Also, upon restoring, the 
relay RiG40 interrupts, at the contacts 645, the 
previously traced holding circuit for energizing 
the winding of the relay R? 50, thereby to cause 
the relay R50 to restore, and interrupts, at 

whereupon a circuit is completed for energizing 
the winding of the magnet M59 of the rotary 
switch Di 590. This circuit extends from ground 
by way of the previously traced path to the wiper 
573 and engaged first contact in the associated 
contact bank of the rotary switch U1570, and 
therefrom by way of Cl589, the wiper 593 and 
engaged contact in the associated contact bank 
of the rotary switch D 590, the contacts 533 and 
592, and the winding of M59 to battery. 
When energized over the above-traced circuit, 
the magnet M59 operates to drive the wipers 
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the contacts 644, the previously traced holding 
circuit for energizing in series the lower and up 
per windings of the relay R530, thereby to cause 75 

5 noted of the rotary switch. D 590 back into their 
normal rotary positions, whereupon a circuit is 
completed for energizing the winding of the mag- * 
net M 68 f' of the rotary switch S680. This cir 
cuit extends from ground by way of the pre 
viously traced path to the wiper 593 and en 
gaged first contact in the associated contact bank 
of the rotary switch D 590, and therefrom by 
way of Cf605, the wiper 684 and engaged con 
tact in the associated contact bank of the rotary 
switch S680, the contacts 682 and the winding 
of MI68 to battery. When energized over the 
above-traced circuit, the magnet M 68 operates 
to drive the wipers noted of the rotary switch 
S. 680 back into their normal rotary positions. 
When the wipers noted of the rotary switch 

U50 are returned to their normal rotary posi 
tions, the set of Switch springs. S598 and S59. 
are actuated into disengagement, thereby to in 
terrupt the previously traced circuit for energiz 
ing the winding of the timing relay R? 545 by 
way of the impulsing conductor C 553. 
At this time, the repeater 65 is completely re 

leased and available for further use; although 
the rotary switch F? 690 does not occupy its nor 
mal position. More particularly, the wipersnoted 
of the rotary switch F690 engage the contacts 
in the associated contact bank terminating the 
conductors of the trunk line f800 extending to 
the printer controller 67. When the repeater 
65 is again seized, the control relay Rt 640 re 

  



46 
operates and recompletes, at the contacts. 6, 
the previously traced circuit for energizing the 
winding of the magnet M 69 of the rotary switch 
F690. The magnet M 69 then reoperates in 
termittently in order to drive the wipers noted 
step by step in the clockwise direction until the 
vipers engage the contacts in the associated con 
tact banks terminating the first trunk line ex 
tending to the first converter 66. At this time, 
the set of switch springs S67 are operated to 
move the contact f69 into disengagement and 
to move the contact f68 into engagement. When 
the contacts f68 of the set of switch springs 
S6 are operated into engagement, the pre 
viously traced circuit for testing the idle or busy 
condition of the first converter 66 is recompleted. 
Further operation of the rotary switch F690 
is determined by the idle or busy condition of the 
first converter 66, in the manner previously ex 
plained. . : 
When the wipers noted of the rotary switch 

S 830 are moved in the clockwise direction into . 
engagement with the eighth contacts in the as 
sociated contact banks, in order to cause the code 
stored in the eighth code storing device S608 in 
the repeater 65 to be transferred to the eighth 
code storing device S2008 in the printer controller 
67, in the manner previously explained, the wiper 
1835 of the rotary switch S 830 completes, a cir 
cuit for energizing the winding of the magnet 
M2O46 of the rotary switch T2040. This circuit 
extends from ground by way of the wiper 835 
and engaged eighth contact in the assCciated 
contact bank of the rotary switch S830, the 
contacts 8, Cf 862, the wiper 204 and en 
gaged first contact in the associated contact 
bank of the rotary switch T2040, C230, the con 
tacts 226, C23, the contacts 2047 and the 
winding of M2046 to battery. When energized 
over the above-traced circuit, the magnet M2046 
operates to interrupt, at the contacts 2047, the 
previously traced circuit for energizing the wind 
ing thereof and to condition the wipers 204 f, 
2042, 2043, 2044 and 2045 of the rotary switch 
T2040 to be driven one step in the counterclock 
Wise direction. When the circuit for energizing 
the winding of the magnet M2046 is interrupted, 
the magnet M2046 restores to drive the wipers 
noted of the rotary switch T2040 one step in the 
counterclockwise direction and to recomplete, at 
the contacts 2047, an alternative circuit for en 
ergizing the winding of the magnet M2046. This 
alternative circuit extends from ground by way 
of the engaged second contact in the associated 
contact bank of the rotary switch T2040, C239, 
the contacts 2 f26, C2 f3, the contacts 2047 and 
the winding of M2046 to battery. Accordingly, 
the magnet M2046 operates intermittently, there 
by to drive the wipers noted of the rotary switch 
T2040 step by step in the counterclockwise di 
rection until both of the wipers 2042 and 2043 
of the rotary switch T2040 engage the contacts 
in the associated contact banks terminating the 
WXYZ leads in the group of marking leads 2075 
having ground potential appearing thereon. At 
this point, it is noted that the code stored in the 
eighth code storing device S2008 in the printer. 
controller 67 causes ground potential to appear 
upon one or two of the WXYZ leads in the group 
of marking leads 2075, as previously explained. 
More particularly, in the event the code stored 
in the eighth code storing device S2008 corre 
sponding to the rate factor applicable to the call 
between the calling subscriber substation T and 
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digit between 1 and 6, two of the WXYZ leads. 
in the group of marking leads 275 are marked. 
On the other hand, in the event that this code 
comprises a digit between and 10, only one of 

5 the WXYZ leads in the group of marking leads 
2075 is marked. However, the seventh, eighth, 
ninth and tenth contacts in the contact bank 
associated with the wiper 28 of the rotary 
switch T284 have directº ground potential con 

10 nected thereto. 
In the present example, the rate factor com 

prises the digit 6, as previously noted. Accord 
ingly, the Y and 2 leads in the group of marking 
leads 275 have ground potential appearing 

5 thereon. Hence, when the wipers noted of the 
rotary switch T24 are rotated in the coun 
terclockwise direction six steps away f their 
normal rotary positions, the wipers 242 and 
2043 engage contacts in the associated contact 

20 banks respectively terminating the Y and 2 leads, 
whereupon circuits are completed for energizing 
the left-hand and right-hand windings of the 
test relay R225. The circuit for energizing the 
left-hand winding of the test relay R225 ex 

25 tends from ground appearing upon the Y lead 
in the group of marking leads 275 by way of the 
wiper 242 and engaged contact in the associated 
contact bank of the rotary switch T24, C232 
and the left-hand winding of R225 to battery; 

30 while the circuit for energizing the right-hand 
winding of the test relay R225 extends from 
ground appearing upon the 2 lead in the group 
of marking leads 275 by way of the wiper 243 
and engaged contact in the associated contact 

35 bank of the rotary switch T2, C233 and the 
right-hand winding of R225 to battery. At this 
point, it is noted that the test relay R2 f25 is of the 
shunt field type and is not operated until both 
the right-hand and the left-handwindings there 

40 of are energized. Thus, the test relay R225 op 
erates at this time to interrupt, at the contacts 
226, the previously traced alternative circuit 
for energizing the winding of the magnet M2046 

it of the rotary switch T24, thereby to arrest fur 
45 ther operation of the magnet M2046. At this 

point, it is noted that the operation of the ro 
tary switch T2 six steps in the counterclock 
wise direction away from its normal rotary posi 
tion is effective to select the sixth multiplier 

50 switch 26 illustrated. Efence, it will be un 
iderstood that the rotary switch T240 is opera 
tive to select a multiplier switch in the group 
of multiplier switches corresponding to the code 
factor stored in the eighth code storing device 

55 S2008 in the printer controller S7. 
Also, upon operating, the test relay R225 

. completes, at the contacts 22, a circuit for en 
ergizing the vertical magnet M2O4 of the se 
lected sixth multiplier switch 250, this switch 

60 being of the well-known Strowger type, as previ 
ously noted. The last-mentioned circuit extends 
from ground by way of the contacts 227, C234, 
the contacts 26, the wiper 2044 and engaged 
contact in the associated contact bank of the 

65 rotary switch T2, C235, the contacts 25 
and the winding of M2I4 to battery. When 
energized over the above-traced circuit, the ver 
tical magnet M24 operates to drive the ver 
tical test wipers 29 and 2 of the multiplier 

70 switch 260 one step in the vertical direction, 
and to interrupt, at the contacts 205, the previ 
ously traced circuit for energizing the winding 
of the vertical magnet M204. The vertical mag 
net M24 then restores to recomplete, at the 

the called subscriber substation T2 comprises a 75 contacts 205, the previously traced circuit for 
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energizing the winding thereof. Accordingly, the 
vertical magnet M.204 operates intermittently to 
drive the vertical test wipers 209 and 20 step 
by step in the vertical direction until both of 
the test wipers 209 and 20 engage contacts 
in the associated vertical test bank 208 termi 
nating WXYZ, leads in the group of marking 
leads 208 having ground potential thereupon. 
At this point, it is noted that the WXYZ leads 
in the group of marking leads 238 are termi 
nated in the vertical test bank 208 of the mull 
tiplier switch 2160 and are operatively associated 
with the thirteenth code storing device S2O3 
in the printer controller 6. At this time, there 
is stored in code, in the code storing device S2O3, 
the ten digit 1 of the duration of the established 
connection between the calling subscriber sub 
station T and the called subscriber substation 
T2. Hence the W and X leads in the group of 
marking leads 238 are marked with ground po- : 
tential at this time and, when the vertical test 
wipers 2 09 and 20 are moved one step in the 
vertical direction, the contacts in the associated 
vertical test bank 2 (08, terminating the W and 
X leads in the group of marking leads 2038 are 
engaged, whereupon circuits are completed for 
energizing the left-hand and right-hand wind 

47. 
has stored therein, at this time, the Init 2 of 
the duration of the established connection be 
tween the ealling subscriber substation. Ti and 
the called subscriber substation T2. Hence, the 
W and Y leads in the group of marking leads 20 
have ground potential appearing thereon at this 
time; and, when the rotary test wipers 2 2 and 
23 engage the second contacts in the asso 
ciated rotary test bank 2 terminating the W 
and Y leads in the group of marking leads 20, 
circuits are completed for energizing the left 
hand and right-hand windings of the stop re 
lay R2070. It is noted that the stop relay R2070 
is of the shunt field type and is not operated 
until both the right-hand and left-hand wind 
ings thereof are energized. The circuit for en 
ergizing the right-hand Windings of the stop 
relay R2O70 extends from ground potential ap 

ings of the transferrelay R2060. The circuit for 
energizing the right-hand winding of the trans- . 
fer relay R2O60 extends from ground potential 
appearing upon the W lead in the group of mark 

30 

ing leads 238, by way of the vertical test wiper 
2 O and the engaged contact in the associated 
vertical test' bank 208, C2.37 and the right 
hand winding of R2O60 to battery; while the 
circuit for energizing the left-hand, winding of 
the transfer relay R2060 extends from ground 
potential appearing upon the X lead in the group 
of marking leads 2138, by way of the vertical 
test wiper 209 and engaged contact in the as 
sociated vertical test bank 208, C239 and the 
left-hand winding of R2060 to battery. 

It is noted that the transfer relay R2060 is of 
the shunt field type and does not operate until 
both the left-hand and right-hand windings are 
energized. Hence, the transfer relay R2060 op 
erates at this time to interrupt, at the contacts 
206, the previously traced circuit for energiz 
ing the winding of the vertical magnet M20., 
thereby to arrest further operation thereof and 
to complete, at the contacts 2062, a circuit for 
energizing the rotary magnet M206 of the nul 
tiplier switch 260. The last-mentioned circuit 
extends from ground by way of the contacts 22, 
C234, the contacts 2062 and 20, the wiper 
2045 and engaged contact in the aSSociated Con 
tact bank of the rotary switch T2040, C236, the 
contacts 2 07 and the winding of M206 to bat 
tery. When energized over the above-traced cir 
cuit, the rotary magnet M206 operates to drive 
the rotary test wipers 22 and 23 one step 
in the rotary direction, and to interrupt, at the 
contacts 207, the previously traced circuit for 
energizing the winding thereof. Accordingly, the 
rotary magnet M206 operates intermittently to 
drive the rotary test wipers 22 and 23 step 
by step in the rotary direction until both of the 
test wipers 22 and 23 engage contacts in the 
associated rotary test bank. 2 terminating 
WXYZ leads in the group of marking leads 240 
having ground potential appearing thereon. 
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Further, it is noted that the group of marking 
leads 240 are operatively associated with the 
fourteenth code storing device S2O4 in the print 
ter controller 67, which code storing device S2014 

pearing upon the W lead in the group of mark 
ing leads 240, by way of the rotary test wiper 
23 and engaged contact in the associated ro 
tary test bank 2, C24 and the right-hand 
winding of R2070 to battery; while the circuit for 
energizing the left-hand winding of the stop 

5 relay R200 extends from ground potential ap 
pearing upon the Y lead in the group of mark 
ing leads 240, by way of the rotary test wiper 
22 and engaged contact in the associated ro 
tary test bank 2? , C2 42 and the left-hand 
winding of R200 to battery. Hence, the stop 
relay R200 operates, at this time, to interrupt, 
at the contacts 207, the previously traced cir 
cuit for energizing the winding of the rotary 
magnet M206, thereby to arrest further opera 
tion thereof, and to prepare, at the contacts 
2012 and 2073, control circuits traced hereinafter 
including the control conductors C245 and C2 46, 
respectively, extending to the toll ticket printer 
69. At this time, it is noted that the wipers 20, 
202,203 and 204 of the Strowger mechanism 
200 included in the multiplier switch 2f 60 en 
gage corresponding contacts in the associated 
main contact bank corresponding to the verti 
cal and rotary positions thereof, which contacts 
terminate leads which are operatively connected 
by way of the straps 252 in the jumper field 
25 to predetermined ones of the leads in the 
group of marking leads 250. The particular 
leads in the group of marking leads 250, to 
Which the straps 252 are connected, is deter 
mined by the particular selected sixth multi 
plier Switch 260 and the vertical and rotary op 
erated positions, cf the wipers 2 Of to 204, in 
clusive, thereof, these factors determining the 
ultimate cost of the call between the calling sub 
scriber substation T and the called subscriber 
Substation T2. 

Further, it is noted that, when the wipers of the 
rotary switch T2040 are operated one step away 
from their normal rotary positions, the set of 
Switch Springs S2049 associated with the rotary 
Switch T2040 are operated into engagement, 
thereby to complete an alternative circuit for en 
ergizing the winding of the control relay R2050, 
this circuit extending from ground by way of the 
set of switch springs S2O49, C86 ?, the contacts 
2056 and the winding of R2050 to battery. Fur 
ther, it is noted that, upon operating, the relay 
R2050 interrupts, at the contacts 2052, a point 
in the previously traced original circuit for ener 
gizing the winding of the hold relay R 80. Aci 
cordingly, at this time, the hold relay Rao is 
retained in its operated position, by way of the 
holding circuit extending from ground potential 
appearing upon the control conductor C807 in 

  





field 25 to certain of the leads in the group of 
marking leads 250 extending to the toll ticket 
printer 69. Hence, upon the first three opera 
tions of the impulse relay Rf 940, ground'poten 
tial is applied by way of the wipers 90 and the 
first three contacts in the associated contact bank 
of the rotary switch R, 900 successively to the 
conductors Cf 920, C 92 and C 922; and there 
from, by way of the straps 254 in the jumper 
field 25 to predetermined ones of the leads in 
the group of marking leads 250. More particu 
larly, the conductors C920, C92 and C 922 are 
connected by way of the straps 264 in the jump 
er field 25 to certain of the leads in the group 
of marking leads 250, thereby to cause the toll 
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ticket printer 69 to print the letters MON upon 
the toll ticket, as shown in Fig. 24, these letters 
identifying the originating exchange 50. 

Subsequently, upon the fourth Operation of the 
impulse relay R940, the wiper f303 engages a 
contact in the associated contact bank of the 
rotary switch included in the previously traced 
circuit for energizing the winding of the magnet 
M846 of the rotary switch C840, thereby to 
cause the magnet M846 to operate and condi 
tion the wipers noted of the rotary Switch C840 
to be driven one step in the cóunterclockwise di 
rection. Furthermore, the wiper 90 engages 
the fourth contact in the associated contact bank 
of the rotary switch R900, thereby to complete 
a path for causing ground potential to be applied. 
to the second marking lead in the group of mark 
ing leads 863 extending by Way of the group of 
marking leads 250 to the toll ticket printer 69, 
This path extends from the grounded wiper 90 
and the engaged fourth contact in the associ 
ated contact bank of the rotary switch R900, by 
way of the conductor C867, the contacts WA, 
XA2 and YA to the second lead in the group of 
marking leads 863, the relaySWA and YA being 

20 
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operated at this time, in a manner more fully , 
described hereinafter. This application 
ground potential to the second lead in the group 
of marking leads 863 causes the toll ticket print 
er 69 to print the digit 2 upon the toll ticket, as 
shown in Fig. 24. 

Before explaining the manner of operation of 
- the WA, XA, YA and ZA relays associated with 
the wipers 84 f, 1842, 1843 and 1844, respectively, 
of the rotary switch C840 incident to the opera 
tion of the rotary switch C840, the general op 

of 
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50 

eration of the rotary swich. R. 900 will be ex 
plained. Continuing now with the Operation of 
the rotary switch R900, it is noted that, after 
the wiper 90 thereof successively engages the 
first three contacts in the associated contact 
bank terminating the conductors C920, C92 
and C1922, thereby to cause the toll ticket printer 
69 to print the letters MON in the space entitled 
Calling No. on the toll ticket, it then engages 
successively four contacts in the associated con 
tact bank terminating the conductor C867, 
thereby to cause the printer 69 to print the nu 
mera's 2, 9, 2 and 1 in the space entitled Calling 
No. on the toll ticket. Thus, at this time, in the 
space on the toll ticket entitled Calling No., there 

- is printed MION 2921. The wiper 190t of the ro 
tary switch R? 900 then engages the contact in 
the associated contact bank terminating the con 
ductor CI930, thereby to cause ground potential 
to be applied to the conductor C930, whereupon 
the printer 69 shifts the toll ticket so that the 
succeeding information will be printed in the 
space entitled Called No. on the toll ticket. 
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The wiper 90 then successively engages seven 

additional contacts in the associated contact 
bank terminating the conductor C867, thereby 
to cause the printer 69 to print the letters MAD . 
and the numerals 5555 in the space on the toll 
ticket entitled Called No. The wiper 90 then 
engages the contact in the associated contact 
bank terminating the conductor C930, where upon the printers shifts the toll ticket to the 
space entitled Date Day Mo. On the toll ticket. 
Subsequently, the wiper 90 engages successive 
ly two contacts in the associated contact bank 
terminating the conductor C867 thereby to 
cause the printer 69 to print the numerals 10 in 
the space entitled Date Day Mo. on the toll ticket. 
The wiper 90 f then engages the contact in the 
associated contact bank terminating the con 
ductor C931, thereby to cause the printer 69 to 
print the / in the space entitled Date Day Mo...on 
the toll ticket. Subsequently, the wiper 90 suc 
Cessively engages two contacts in the associated 
contact bank terminating the conductor Cf 867, 
thereby to cause the printer 69 to print the nu- : 
merals 12 in the space entitled Date Day. Mo. on 
the toll ticket. o .. 
The wiper 90 f then successively engages the 

two contacts in the associated contact bank ter 
minating the conductor C933, thereby to cause 
the printer 69 to space the toll ticket to the space 
entitled Time Hour Min. on the toll ticket. The 
Wiper 90 then successively engages two con 
tacts in the associated contact bank terminating. 
the conductor C867, thereby to cause the printer 
69 to print the numerals 12 in the space entitled 
Time Hour Min. On the toll ticket. The wiper 
902 then engages the contact in the associated 
contact bank terminating the conductor CfS32, 
thereby to cause the printer 69 to print a period 
(...) in the space entitled Time Hour Min. on the 
toll ticket. Subsequently, the wiper 902 succes 
sively engages two contacts in the associated con 
tact bank terminating the conductor C867, 
thereby to cause the printer 69 to print the nu 
merals 45 in the space entitled Time Hour Min. On 
the toll ticket. - 
The wiper 902 then engages the contact in the 

associated contact bank terminating the con 
ductor C930, thereby to cause the printer 69 to 
shift the toll ticket to the space entitled Rate on 
the toll ticket. The wiper 1902 then successively 
engages two contacts in the associated contact 
bank terminating the conductor C933, thereby 
to cause the printer 69 to space the toll ticket 
twice. The wiper 902 then engages the contact 
in the associated contact bank terminating the 
conductor C86, thereby to cause the printer 69 
to print the numeral 6 in the space entitled Rate 
on the toll ticket. - 
The wiper f902 then successively engages the 

four contacts in the associated contact bank ter 
minating the conductor Ct933, thereby to cause 
the printer 69 to space the toll ticket four times. 
The wiper 1902 then engages successively two 
contacts in the associated contact bank termi 
nating the conductor Ci867, thereby to cause the 
printer 69 to print the numerals 12 in the space 
entitled Duration of call in mins. on the toll 
ticket. The wiper 1902 then engages the Contact. 
in the associated contact bank terminating the 
conductor C930, thereby to cause the printer 69. 
to shift the toll ticket to the space-entitled Cost. 
of call on the toll ticket, The wiper 902 then 
engages the contact in the associated contact. 
bank terminating the conductor C933, thereby 
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to cause the printer 69 to space the toll ticket 
One Space. Y- 
The wiper 1902 then engages successively the 

two contacts in the associated contact bank ter 
minating the conductors C923 and C$24, re 
spectively, extending to the wipers 20 and 
202 of the Strowger mechanism 200, thereby 
to cause the printer 69 to print the numerals 
2 in the space entitled Cost of call on the toll 
ticket, the numerals 2 indicating the cost of the 
call in shillings. The wiper 902 then engages 
the contact in the associated contact bank ter 
minating the conductor C93, thereby to cause 
the printer 69 to print the W in the space en 
titled Cost of call on the toll ticket. The wiper 
1902 then engages successively the contacts in 
the associated contact bank terminating the 
conductors C? 925 and Cl926 connected to the 
wipers 2 O3 and 204, respectively, of the 
Strowger mechanism 200, thereby to cause the 
printer 69 to print the numerals f in the space 
entitled Cost of call on the toll ticket, the nu 
merals indicating the cost of the call in pence. 
Finally, the wiper f 902 engages the contact in 
the associated contact bank terminating the 
conductor C930, thereby to cause the printer 69 
to shift the toll ticket out of the printer 69. 
When the wipers f&4 ?, fa42, 1843 and 844 of 

the rotary switch C840 engage the first con 
tacts in the associated contact banks, the ninth 

O 

S2020. 

() 
code storing device S2009 in the printer con 
troller 67 is operatively connected to the wind 
ings of the relays WA, XKA, YA and ZA, as pre 
viously noted. In view of the fact that a code 
corresponding to the digit 2 is stored in the 
code storing device S2009, the W and Y relays 
in this code storing device are operated, there 
by to complete obvious circuits by way of the W 
and Y leads in the group of marking leads in 
the cable 855 for energizing the windings of 
the relays WA and YA, thereby to cause these 
relays to operate and complete, at the contacts 
WA and YAf, respectively, the previously traced 
path for applying ground potential upon the 
conductor C867 to the second marking lead in 
the group of marking leads 863, extending by 
way of the group of marking leads 250 to the 
toll ticket printer 69. From the foregoing, it 
will be understood that, as the wipers noted Of 
the rotary switch C840 are rotated step by step 

40 
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in the contact banks of the rotary switch side 
in accordance with the following schedule: 

Position of terminating contacts in the contact Code storing banks of the rotary switch C1840 device 

S2009.---------- 
S2010---------- 
S2011. 
S2012. 
S2005. 
S2006. 
S2007. 
S200 
S2002. 
S2003. 
S2004. 
82015. 
S2016 
S2017. - - - 4. 

S2018. 
82019. 

S2021. 

After the toll ticket printer 9 has operated to 
print the toll ticket as shown in Fig. 24, the 
wipers of the rotary switch R900 are moved an 
additional step in the counterclockwise direction 
incident to the restoration of the magnet M1907, 
whereupon the wiper 1906 engages the contact in 
the associated contact bank terminating the con 
ductor C928, whereupon a path is completed for 
short-circuiting the winding of the control relay 
R220, this path extending from ground by way 
of the wiper 906 and engaged contact in the as 
Sociated contact bank of the rotary switch.R. 900, 
C928, the contacts 2058, C2 44, the winding of 
R220, C243 and the contacts 2055 to ground. 
When the winding of the relay R220 is thus 
short-circuited, the relay R220 restores to in 
terrupt, at the contacts 2 2?, the previously men 
tioned path for, applying ground potential to the 
conductor C247 extending to the code storing 
devices S200 to S2022, inclusive, in the printer 
controller 67, whereupon the WXYZ relays in the 
code storing devices S200 to S2022, inclusive, re 
store to their normal positions. When the WXYZ 
relays in the code storing device S2008 restore to 
their normal positions, the previously traced cir 

50 
in the counterclockwise direction, they engage 
contacts in the associated contact banks ter 
minating the WXZY lead of the various groups 
of marking leads in the cable 855 extending to 
the various code storing devices S200 to S2022, 
inclusive, thereby to cause the WA, XA, YA and 
ZA relays to operate in accordance with the 
code stored in the particular code storing device. 

5 

The various combinations of operation of the wA, XA, YA and ZA relays complete marking 
paths between the conductor C867 and the ten 
marking, leads in the group of marking leads 
f 863, in an obvious manner. 
. In order to cause the toll ticket printer 69 to 
operate and print the information, previously de 
scribed, upon the toll ticket, it is necessary for 
the different code storing devices S200 to S2022, 
inclusive, in the printer controller 67 to be con 
nected to the various contacts in the contact 
banks associated with the wipers 84, 1842, 
843 and 844 of the rotary switch Cf 840, in a 
predetermined order. 
The code storing devices S200 to S2022, in 

clusive, are connected to the various contacts 
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cuits for energizing the right-hand and left-hand 
Windings of the test relay R225 are interrupted, 
thereby to cause the test relay R225 to restore. 
Upon restoring, the test relay R225 completes, at 
the contacts 226, an alternative circuit for en 
ergizing the winding of the magnet M2046 of the 
rotary switch T2040, this circuit extending from 
ground, by way of the wiper 204 and engaged 
contact in the associated contact bank of thero 
tary Switch T2040, C230, the contacts 226, 
C23, the contacts 2047 and the winding of 
M2046 to battery. When energized over the 
above-traced circuit, the magnet M20s Operates 
to interrupt, at the contacts 2047, the previously 
traced alternative circuit for energizing the wind. 
ing thereof, whereupon the magnet M2047 re 
stores to recomplete, at the contacts 2047, the 
previously traced alternative circuit for energiz 
ing the winding thereof. Accordingly, the mag 
net M206 operates intermittently, thereby to 
drive the wipers noted of the rotary switch 
T2040 step by step in the counterclockwise direc 
tionuntil the wiper 204 disengages the last con 
tact.in the associated contact bank having ground 
potential connected thereto. At this time, fur 
the 9peration of the magnet M2O4S is arrested 
and the rotary switch T2040 Occupies its normal 
rotary position, 
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When the rotary switch T2040 is returned to 

its normal rotary position, the set of Switch 
springs S2049 is operated into disengagement, 
thereby to interrupt the previously traced hold 
ing circuit for energizing the Winding of the Con 
trol relay R2050, whereupon the relay R2050 re 
stores to recomplete, at the contacts 205, an 
alternative circuit for energizing the winding of 
the rotary magnet M206 of the Strowger mech 
anism 200 included in the multiplier Switch 260. 
This circuit extends from ground by Way Of the 

intermittently to drive the wipers noted of the 
rotary switch R 900 step by step in the counter 
clockwise direction until the wiper 906 disen 
gages the last contact in the associated contact 
bank of the rotary switch R900 terminating the 
conductor C929; whereupon the previously 
traced alternative circuit for energizing the wind 
ing of the magnet M907 is interrupted, thereby 
to arrest further operation thereof. The rotary 

O 

contacts 205, the set of Switch springs S2074, 
C2 (36, the contacts 207 and the winding of 
M206 to battery. When energized over the 
above-traced circuit, the rotary magnet M206 
operates to drive the wipers of the Strowger 
mechanism 200 an additional step in the rotary 
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direction and to interrupt, at the contacts 20, . 
the previously traced alternative circuit for en 
ergizing the winding thereof, whereupin the mag 
net M206 restores to recomplete, at the contacts 
207, the previously traced alternative circuit for 
energizing the winding thereof. Accordingly, the 
magnet M206 operates intermittently to drive 
the wipers of the Strowger mechanism 200 in the 
rotary direction eleven steps away from the nor 
may rotary position thereof, whereupon the wip 
ers of the Strowger mechanism are returned to 
their normal vertical and rotary positions. When 
the wipers of the Strowger mechanism 200 are : 
returned to their normal vertical position, the set 
of switch springs S2074 are operated into disen- . 
gagement, thereby to interrupt the previously 
traced alternative circuit for energizing the Wind 
ing of the rotary magnet M206. At this time, the : 
Strowger mechanism 200 is completely released. 

Also, when the WXYZ relays in the code stor 
ing devices S2O3 and S2Of 4 restore to their nor 
mal positions, the previously traced circuits for 
respectively energizing the right-hand and left 
hand Windings of the transfer relay R2060 and 
the stop relay R2O70 are interrupted, thereby to 
cause the transfer relay R2060 and the stop relay 
R2070 to restore. At this time, the multiplier 
switch 260 is completely released. 

Also, upon restoring, the control relay R2050 
completes, at the contacts 2059, an alternative 
circuit for energizing the winding of the magnet 
M907 of the rotary switch R900, this circuit 
extending from ground by way of the wiper 906 : 
and engaged contact in the associated contact 
bank of the rotary SWitch Ri900, C 928, the con 
tacts 2959, C929, the contacts 2054, C927, the 
contacts 908 and the winding of M907 to bat 
tery. When energized over the above-traced ; 
circuit, the magnet M907 operates to interrupt, 
at the contacts 908, the previously traced cir 
cuit for energizing the winding thereof and con 
ditions the wipers noted of the rotary switch 
Rf 900 to be driven an additional step in the coun 
terclockwise direction. The magnet MI907 then 
restores to drive the wipers noted of the rotary 
switch Rf809 an additional step in the counter 
clockwise directicn. At this time, the wiper 906 
engages the contact in the associated contact 
bank terminating the conductor C929, where 
upon an additional alternative circuit for ener 
gizing the winding of the magnet Mt 907 is com 
pleted, this alternative circuit extending from 
ground by way of the wiper 906 and engaged 
contact in the associated contact bank of the 
rotary switch Ri90, C929, the contacts 2054, 
C927, the contacts 908 and the winding of 

. MI907 to battery. When energized over the 
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switch R? 900 occupies its normal rotary position 
at this time. 

Also, upon restoring, the relay R2050 inter 
rupts, at the contacts 2052', the previously traced. 
circuit for energizing the winding of the relay 
R 820, by way of the conductor C246 extending 
to the toll ticket printer 69, thereby to cause the 
relay R820 to restore and the toll ticket printer 
69 to be completely released. Finally, the relay 
R2050 completes, at the contacts 2053, an alter 
native circuit for energizing the winding of the 
magnet M1846 of the rotary switch Ci 840, this 
circuit extending from ground, by way of the 
contacts 2053, C856, the wiper 845 and engaged 
contact in the associated contact bank of the 
rotary switch C840, the contacts 1847 and the 
winding M846 to battery. When energized over 
the above-traced circuit, the magnet M 1846 op 
erates to interrupt, at the contacts 847, the pre 
viously traced alternative circuit for energizing 
the winding thereof, whereupon the magnet 
M846 restores to recomplete, at the contacts 
84, the previously traced alternative circuit for 
energizing the winding thereof. Accordingly, the 
magnet M846 operates intermittently to drive 
the wipers noted of the rotary switch C840 step 
by step in the counterclockwise direction until 
the wiper 1845 disengages the last contact in the 
associated contact bank terminating the conduc 
tor C 856, whereupon the previously traced alter 
native circuit for energizing the winding of the 
magnet M846 is interrupted, thereby to arrest 
further operation thereof. At this time, the ro 
tary switch C840 occupies its normal rotary po 
sition and the printer controller 67 is completely 
released. Furthermore, it is noted that the trunk 
line 890 extending to the printer controller 67. 
is marked as idle to the repeaters having access 
thereto, battery potential being applied- to the 
control conductor C1887 of the trunk line f800 at 
the resistor 838 and at the winding of the hold 
relay Rf80 in the printer controller 67. 

It will be understood that, when the repeater 
65 is released, the group selector switch 80 and 
the dial repeater 8 in the intermediate exchange 
5 i will be released, whereupon the first numeri 
cal switch 90, the second numerical switch 9 
and the connector switch 92 in the terminating 
exchange 52 will be released in a well-known 
manner. Finally, the subscriber line 2200 will be 
marked as idle to the connector switches having 
access thereto, assuming that the suscriber at 
the subscriber substation T2 has replaced the re 
ceiver of the telephone instrument thereat uprn 
its associated switchhcok. Accordingly, at this 
time, the established connection between the call 
ing subscriber substation Ti and the called sub 
scriber substation T2 is completely released and 
all of the apparatus utilized in this established 
connection is restored to its normal position. 

Operation of the alternative detector 
arrangement 

As previously noted, it is contemplated that an 
alternative detector arrangement may be sub 

above-traced circuit, the magnet M1907 operates 75 stituted for the detectors 70 and 7 f, shown in 
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Figs. 10 to 14, inclusive. This alternative de 
tector arrangement comprises the apparatus 
shown in Figs, 25, 10 and 11 and a portion of he 
apparatus shown in Fig. 13, as previously ex 
plained. . Referring to Figs. 10, 11, 13 and 25, 
when the converter 66 is seized, the relay R?20 
therein operates t apply ground potential to 
the start conductor C09, as previously ex 
plained, thereby to complete an obvious circuit 
for energizing the winding of the start relay 
R2585 when the alternative detector arrange 
ment is utilized. The start relay R2585 then op 
erates to complete, at the contacts 2586, a circuit 
for. energizing the winding of the magnet M2582 
of the rotary switch F2580. This circuit extends 
from ground by way of the contacts 2563 and 
2575, C2587, the wiper 2504 and engaged first 
contact in the associated contact bank of the ro 
tary switch M2500, C2576, the wiper 2515 and 
engaged first contact in the associated contact 
bank of the rotary switch C250, C2577, the wiper 
2524 and engaged first contact in the associated 
contact bank of the rotary switch D2520, C2578, 
the wiper 2534 and engaged first contact in the 
associated contact bank of the rotary switch 
U2530, C2579, the wiper 2543 and engaged first 
contact in the associated contact bank of the ro 
tary switch S2540, C2552, the contacts 2586 and 

2,297,385 
ground potential to the wipers 2501, 25, 252 
and 252 of the rotary switches M2500, C250 and 
D2520; and completes, at the contacts 2565, a 
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2583, and the winding of M2582 to battery. 
When energized over the above-traced circuit, 
the magnet M2582 operates to interrupt, at the 
contacts 2583, the previously traced circuit for 
energizing the winding thereof, whereupon the 
magnet M2582 restores to recomplete, at the con 
tacts 2583, the previously traced circuit for ener 
gizing the winding thereof. Accordingly, the 
magnet M2582 operates intermittently, thereby 
to drive the wiper 258 of the rotary switch F2580 
step by step in the clockwise direction until the 
wiper 258 engages the contact in the associated 
contact-bank terminating the control conductor 
CO6 extending to the converter. 66, whereupon 
a circuit is completed for energizing the winding 
of the test relay R2560. This circuit extends 
from ground, by way of the winding of R2560, 
the wiper 258 and engaged contact in the aSSO 
ciated contact bank of the rotary switch F2580 
to the conductor C ff06, battery potential in the 
converter 66 being impressed upon the conductor 
CO6. When this circuit is completed, the test : 
relay R2560 operates to interrupt, at the contacts 
2563, the previously traced circuit for energizing 
the winding of the magnet M2582 of the rotary 
switch F2580, thereby to arrest further opera 
tion thereof. Also, upon operating, the test relay : 
R2560 completes, at the contacts 2566, the pre 
viously traced circuit for energizing the primary 
winding of the transformer 355 from the 2000 
cycle alternating current generator 352, as ex 
plained. Further, the test relay R2560 completes, 
at the contacts 2564, a circuit for energizing the 
lower winding of the impulse relay R2555, this 
circuit extending from ground, by Way of the con 
tacts 2572, 2564 and 2556, and the lower winding 
of R2555 to battery. When energized over the 
above-traced circuit, the impulse relay R2555 op 
erates to interrupt, at the contacts 2556, the pre 
viously traced circuit for energizing the lower 
winding thereof, whereupon the impulse relay 
R2555 restores to recomplete, at the contacts 
2556, the previously traced circuit for energizing 
the winding thereof. Accordingly, the impulse 
relay R2555 operates intermittently. Also, upon 
operating, the test relay R2560 completes, at the 
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circuit for energizing the winding of the magnet 
M2545. Of the rotary switch S2540. This circuit 
extends from ground, by way of the contacts 2565 
and 2574, and the winding of M2545 to battery. 
When energized over the above-traced circuit, 
the magnet M2545 operates to condition the 
wipers 254, 2542, 2543 and 2544 of the rotary 
switch S2540 to be driven one step in the coun 
terclockwise direction. 
At this time, the wiper 2542 of the rotary 

Switch S2540 engages the contact in the asso 
ciated contact bank terminating the conductor 
C2593. Accordingly, each time the impulse relay 
R2555 operates, at this time, a circuit is com 
pleted, at the contacts 2557, for energizing the 
winding of the magnet M2505 of the rotary switch 
M2500. This circuit extends from ground, by 
way of the contact 2557, C2597, the wiper 2542 
and engaged first contact in the associated con 
tact bank of the rotary switch S2540, C2593, and 
the winding of the magnet M2505 to battery. 
Each time the above-traced circuit for energiz 
ing the winding of the magnet M2505 is com 
pleted and subsequently interrupted, the magnet 
M2505 operates and then restores to drive the 
wipers 250,2502, 2503 and 2504 of the rotary 
Switch M2500 step by step in the counterclock 
wise direction. When the wiper 2505 of the ro 
tary Switch M2500 is driven step by step in a 
counterclockwise direction, it successively engages 
the contacts in the associated contact bank ter 
minating the conductors in the cable ff O3, there 
by to cause the relays M, 2M, etc., in the cross 
bar Switch control network ff00 to operate suc 
cessively, whereupon the crossbar switch control 
network 00 controls the operation of the cross 
bar switches Oof, foo2, 003, OO4 and 005, in 
the manner previously described, in order to test 
the various 1000 groups of lines terminating at 
the originating exchange 50 in the manner pre 
viously explained. When the particular 1000 
group of lines including the calling subscriber 
line 250, terminating at the originating exchange 
50, is tested, the vacuum tube amplifier 1305 op 
erates to cause the test relay R2550 to operate, 
as previously explained. Upon operating, the test 
relay R2550 completes, at the contacts 255 , all 
obvious circuit for energizing the upper winding 
of the control relay R2570, thereby to cause the 
relay R250 to operate. Upon operating, the re 
lay R250 completes, at the contacts 257, an ob 
vious path for short-circuiting the lower winding 
thereof, thereby rendering the relay R2570 slow 
to release. Further, the relay R2570 interrupts, 
at the contacts 2572, the previously traced cir 
cuit for energizing the lower winding of the in 
pulse relay R2555, thereby to arrest further op 
eration of the impulse relay R2555 at this time, 
Finally, the relay R2570 interrupts, at the con 
tacts 2574, the previously traced circuit for ener 
gizing the winding of the magnet M2545 of the 
rotary Switch S2540, whereupon the magnet 
M2545 restores to drive the wipers noted of the 
rotary Switch S2540 one step in the counterclock. 
Wise direction. At this time, the wiper 2542 of 
the rotary switch S2540 engages the second con 
tact in the associated contact bank terminating 
the conductor C2594, thereby to prepare a circuit 
traced hereinafter for energizing the Winding of 
the magnet M256 of the rotary Switch C250. 
Furthermore, when the wiper 254 of the rot 

contacts 2562, an obvious path for applying 75 switch S2540 e rotary engages the second contact in the 
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associated contact bank, it completes an obvious 
circuit for energizing the winding of the relay 
MS, this circuit extending from ground by way 
of the contacts 256, the wiper 254 and engaged 
second contact in the associated contact bank of 
the rotary switch S2540, and the winding of MS 
to battery. When energized over the above 
traced circuit, the relay MS operates to complete, 
at the contacts MS, an obvious holding circuit 
for energizing the winding thereof. 

Also, upon operating, the relay MS causes the 
crossbar switch control network foe to control 
the first crossbar switch OO which is utilized at 
this time in the previously described manner, 
whereupon the previously traced test circuit is 
interrupted, and the test relay R2550 restores. 
Upon restoring, the test relay R2550 interrupts, 
at the contacts 255, the previously mentioned 
circuit for energizing the upper windirig of the 
relay R2570, thereby to cause the relay R2570 to 
restore shortly thereafter. Upon restoring, the 
relay R250 recompletes, at the contacts 252, 
the previously traced circuit for energizing the 
lower winding of the impulse relay R2555, there 
by to cause the impulse relay R2555 to operate 
intermittently, as previously explained. Also, 
upon restoring, the relay R2570 recompletes, at 
the contacts 254, the previously traced circuit 
for energizing the winding of the magnet M2545 
of the rotary switch S2540, thereby to cause the 
magnet M2545 to operate and condition the 
wipers noted of the rotary switch S2540 to be 
driven an additional step in the counterclock 
Wise direction. The Operation of the impulse re 
lay R2555, at this time, completes, at the con 
tacts, 2557, the previously mentioned circuit for 
energizing the winding of M256 of the rotary 
switch C250. This circuit extends from ground, 
by way of the contacts 2557, the wiper 2542 and 
engaged second contact in the associated con 
tact bank of the rotary switch S2540, C2594 and 
the winding of M256 to battery. Accordingly, 
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- their normal positions, the set of switch springs 
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the wipers 25, 252, 253, 54 and 255 of 
the rotary switch C250 are operated step by step 
in the counterclockwise direction at this time. 
As the wiper 252 of the rotary switch C259 is 
operated step by step in the counterclockwise 
direction, ground potential is alternately applied 
to the odd and even conductors in the cable fol; 
and as the wiper 25 of the rotary switch C250 
is rotated step by step in the counterclockwise 
direction, ground is successively applied upon 
each two steps of the rotary switch C250 to the 
control conductor in the cable of. This appli 
cation of ground potential to the conductors 
noted in the cable to causes the crossbar. Switch 
control network 00 to control the operation of 
the first crossbar switch 100, in the previously 
described manner, in order to test the 100 groups 
of lines terminating at the Originating exchange 
50 for the calling subscriber line 250, in the pre 
viously described manner. 
In view of the foregoing description of the 

mode of operation of the rotary switches M2500 
and C250, it will be understood that the rotary 
Switches D2520 and U2530 are subsequently op 
erated step by step in order to determine, re 
spectively, the particular group of 10 lines ter 
minating at the originating exchange 50 includ 
ing the calling Subscriber line 250 and the par 
ticular line terminating at the originating ex 
change 50 which is the calling subscriber line 
250, t 
When the wipers 253, 2532, 2533 and 2534 of 
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S2537 are actuated into engagement, thereby to 
prepare a path traced hereinafter for applying 
ground potential to the conductor CO8 extend 
ing to the converter 66. After the operation of 
the rotary switch U2530 is completed, the test 
relay R2550 again operates, thereby to cause the 
relay R2570 to again operate. Upon operating, 
the relay R250 completes, at the contacts 2573, 
the previously mentioned path for applying 
ground potential to the conductor CO8 extend 
ing to the converter 66. This path extends from 
ground, by way of the contacts 2565 and 253, 
and the set of switch springs S2537, to the con 
ductor C 08. This application of ground poten 
tial to the conductor C 08 extending to the con 
verter 66 causes the cut-off relay R? 730 therein 
to operate, as previously explained. . ... Y. 
At this point, it is noted that the wipers 2502 

and 2503 of the rotary switch M2500 mark, by 
way of the engaged contacts in the associated 
contact bank, the WXYZ leads in the first group 
of marking leads 45 included in the cable 455 
extending to the converter 66, the marking of 
the WXYZ, leads in the first group of marking 
leads 45 being in accordance With the Operated 
position of the rotary switch M2500, and con 
Sequently in accordance with the particular 1000 
group of lines terminating at the originating ex 
change 50 including the calling subscriber line 
250; the wipers 253 and 254 of the rotary switch 
C250 mark, by way of the engaged contacts in 
the associated contact banks, the WXYZ, leads in 
the second group of marking leads 452 included 
in the cable 455 extending to the converter 66, 
the marking of the WXYZ leads in the second 
group of marking leads 452 being in accordance 
With the operated position of the rotary switch 
C250, and consequently in accordance with the 
particular 100 group of lines terminating at the 
originating exchange 50, including the calling 
subscriber line 250; the wipers 2522 and 2523 
of the rotary switch D2520 mark, by way of the 
engaged contacts in the associated contact banks, 
the WXYZ leads in the third group of marking 
leads 453 included in the cable f455 extending 
to the converter 66, the marking of the WXYZ 
leads in the third group of marking leads 453 
being in accordance with the operated position of 
the rotary switch D2520, and consequently in ac 
cordance with the particular 10 group of lines 
terminating at the originating exchange 50, in 
cluding the calling subscriber line 250; and final 
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ly, the wipers 2532 and 2533 of the rotary switch 
U2530 mark, by way of the engaged contacts in 
the associated contact banks, the WXYZ, leads in 
the fourth group of marking leads 454 included 
in the cable 455 extending to the converter 66, 
the marking of the WXYZ leads in the fourth 
group of marking leads 454 being in accordance 
with the operated position of the rotary switch 
U2530, and consequently in accordance with the 
particular calling line 250 terminating at the 
originating exchange 50. 
Furthermore, it is noted that, after the rotary 

switch M2500 is set to a predetermined rotary 
position, the rotary switch S2540 is operated to 
cause the wiper 2544 thereof to engage the sec 
Ond contact in the associated contact bank, there 
by to complete the previously mentioned mark 
ing circuits for the WXYZ leads in the first group 

- of marking leads 45?, in order to cause opera 
tion of the fifth code storing device S 705 in the 

the rotary switch U2530 are operated away from 75 converter 66, in the previously described man 
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ner. Furthermore, after the rotary switches 
C250, D2520 and U2530 are successively oper 
ated to predetermined rotary positions, the rotary 
Switch S2540 operates to cause the Wiper 2544 
thereof to engage successively the third, fourth 
and fifth contacts in the associated. Contact bank, 
thereby to complete the marking circuits, by Way 
of the WXYZ leads in the second, third and 
fourth groups of marking leads 452, 453 and 
454, respectively, whereby the sixth, seventh and 
eighth code storing devices ST06, S707 and 
S708, respectively, in the converter 66 are op 
erated, in the previously described manner. 
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At this time, the code storing devices S1705, 
S. 706, STO7 and S708 in the converter 66 have 
been operated in order to register the first, sec 
ond, third and fourth digits of the directory num 
ber of the calling subscriber line 250 terminating 
at the originating exchange 50; and the cut-off 
relay Rf730 in the converter 66 has operated. 
Upon operating, the cut-off relay R730 in the 
converter 66 interrupts the previously traced cir 
cuit for energizing the winding of the test relay 
R2560, thereby to cause the test relay R2560 to 
restore. Upon restoring, the test relay R2560 
interrupts, at the contacts 256, the previously 
mentioned holding circuits for energizing the 
windings of the relays MS, CS and DS, where 
upon the relays MS, CS and DS restore and 
control the crossbar switch control network 100 
in order to cause the first crossbar switch 00 
to restore to its normal position. The test relay 
R2550 then restores and shortly thereafter the 
relay R2570 restores. When the relay R2570 re 
stores it completes, at the contacts 2575, an al 
ternative circuit for energizing the winding of the 
magnet M2505 of the rotary switch M2500. This 
circuit extends from ground, by way of the Con 
tacts 2563 and 2575, C2587, the wiper 2504 and 
engaged contact in the associated contact bank 
of the rotary switch M2500, the contacts 2506 
and the winding of M2505 to battery. When en 
ergized over the above-traced circuit, the mag 
net M2505 operates to interrupt, at the contacts 
2506, the previously traced circuit for energizing 
the winding thereof, whereupon the magnet 
M2505 restores to recomplete, at the contacts 
2506, the previously traced alternative circuit for 
energizing the winding thereof. Accordingly, 
the magnet M2505 operates intermittently to drive 
thre wipers noted of the rotary switch M2500 
step by step in the counterclockwise direction, 
back into their normal rotary positions, where 
upon the wiper 2504 of the rotary switch M2500 
disengages the last contact in the associated con 
tact bank included in the circuit for energizing 
the winding of the magnet M2505, and engages 
the first contact in the associated contact bank, 
thereby to complete a circuit for energizing the 
winding of the magnet M256 of the rotary Switch 
C250. The last-mentioned circuit extends from 
ground, by way of the previously traced path, to 
the wiper 2504 and engaged first contact in the 
associated contact bank of the rotary Switch 
M2500, and therefrom, by way of C2576, the wiper 
255 and engaged contact in the aSSociated con 
tact bank of the rotary switch C250, the contact 
257 and the winding of M256 to battery. 
When energized over the above-traced circuit, 
the magnet M256 operates to drive the wipers 
noted of the rotary switch C250 step by step 
in the counterclockwise direction, back into their 
normal rotary positions, whereupon the wiper 
255 engages the first contact in the associated 
contact bank, thereby to complete a circuit for 
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energizing the winding of the magnet M2525 of 
the rotary switch D2520. The last-mentioned 
circuit extends from ground, by way of the pre 
viously traced path, to the wiper 2515 and en 
gaged first contact in the associated contact bank 
of the rotary switch C250, and therefrom, by 
way of C2577, the Wiper 2524 and engaged con 
tact in the associated contact bank of the rotary 
switch D2520, the contacts 2526 and the winding 
of M2525 to battery. When energized Over the 
above-traced circuit, the magnet M2525 operates 
to drive the wipers noted óf the rotary switch 
D2520 in a counterclockwise direction, back into 
their normal rotary positions, whereupon the 
wiper 2524 engages the first contact in the asso 
ciated contact bank of the rotary switch D2520, 
thereby to complete a circuit for energizing the 
winding of the magnet M2535 of the rotary switch 
U2530. The last-mentioned circuit extends from 
ground, by way of the previously traced path, to 
the wiper 2524 and engaged first contact in the 
associated contact bank of the rotary switch 
D2520, and therefrom, by way of C2578, the wiper 
2534 and engaged contact in the associated con 
tact bank of the rotary Switch U2530, thereby to 
tacts 2536 and the winding of M2535 to battery. 
When energized over the above-traced circuit, 
the magnet M2535 operates to drive the wipers 
noted of the rotary switch U2530 step by step in 
the counterclockwise direction, back into their 
normal rotary position, whereupon the wiper 2534 
engages the first contact in the associated con 
tact bank of the rotary switch U2530, thereby to 
complete a circuit for energizing the winding of 
the magnet M2545 of the rotary switch S2540. 
The last-mentioned circuit extends from ground, 
by Way of the previously traced path, to the 
wiper 2534 and engaged first contact in the as 
sociated contact bank of the rotary switch 
U2530, and therefrom, by way of C2579, the wiper. 
2543 and engaged contact in the associated con 
tact bank of the rotary Switch S2540, the con 
tacts 2546 and the winding of M2545 to battery. 
"When energized over the above-traced circuit, 
the magnet M2545 drives the wipers noted of the 
rotary switch S2540 until the wiper 2543 disen 
gages the sixth contact in the associated contact 
bank of the rotary switch S2540 and engages the 
Seventh contact in the associated contact bank 
of the rotary switch S2540. When the sixth 
contact in the contact bank associated with the 
wiper 2543 of the rotary switch S2540 is disen 
gaged, the previously traced circuit for energiz 
ing the winding of the magnet M2545 is inter 
rupted, thereby to arrest further operation there 
of. Furthermore, when the wiper 2543 engages 
the Seventh contact in the associated contact 
bank of the rotary switch S2540, this rotary 
switch occupies a normal position. At this time, 
the alternative detector arrangement is com 
pletely released and available for further use. 

CONCLUSIONS 
From the foregoing, it is apparent that an 

automatic telephone system is provided which 
comprises improved automatic recording appa 
ratus operative to record, without the aid of an 
operator, given particulars of certain calls in 
the system for which special charges are made. 
While there has been described what is at 

present considered to be the preferred embodi 
ment, of the invention, it will be understood that 
various modifications may be made therein, and 
it is intended to cover in the appended claims 
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all such modifications as fall within the 
spirit and scope of the invention. . . . 
What is claimed is: 
1. In a telephone system, a first exchange hav 

- ing lines extending thereto, a plurality of second 
exchanges, switching mechanism operative to es 
tablish a connection between said first exchange 
and any one of said second exchanges, a register 
sender, means for associating said register sender 
with a calling line in said first exchange, said 
register sender including a two-motion Switch 
operative to register two digits sent over said 

true 

calling line and designating a particular one of . 
said second exchanges, said register sender in 
cluding a sender controlled in accordance with 
the operation of said two-motion Switch for gov 
erning the operation of said Switching mecha 
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nism, thereby to establish a connection between 
said calling line and said particular second ex 
change, a rotary Switch provided with a wiper 
and an associated contact bank, and means con 
trolled in accordance with the operation of said 
two-motion switch for registering in the contact 
bank of said rotary switch the particular rate. 
factor applicable to a call from said first ex 
change to said particular second exchange. 

2. In a telephone system, a first exchange hav 
ing lines extending thereto, a plurality of second 
exchanges, Switching mechanism operative to es 
tablish a connection between said first exchange 
and any One of Said Second exchanges, a trunk 
circuit including an automatic switch, means for 
associating said trunk circuit with a calling line 
in Said first exchange, a plurality of groups of 
register Senders, means included in said auto- : 
matic Switch and Operative in response to a first 
digit sent over said calling line for selecting a 
corresponding group of said register Senders and 
then for selecting an idle register sender in said 
selected group of register Senders, said selected 
register sender including a digit register opera 
tive to register two additional digits sent over 
said calling line, a particular one of said second 
exchanges being designated by the three digits 
sent over said calling line, Said register Sender 
including a sender controlled in accordance with 
the operation of said digit register for govern 
ing the operation of said switching mechanism, 
thereby to establish a connection between said 
calling line and said particular second exchange, ; 
a code register individually associated with said 
selected register sender, means for permanently 
registering in said code register one digit corre 
sponding to said selected group of register send 
ers, and means controlled in accordance with 
the operation of said digit register for register 
ing in said code register two additional digits 
and the particular rate factor applicable to a call 
from said first exchange to said particular Sec 
ond exchange, the three digits registered in said 
code register designating said particular second 
exchange. 

3. In a telephone system, a first exchange hav 
ing lines extending thereto, a plurality of Second 
exchanges, switching mechanism operative to es 
tablish a connection between said first exchange 
and any one of said second exchanges, a trunk 
circuit including an automatic switch, means for 
associating said trunk circuit with a calling line 
in said first exchange, a plurality of groups of 
register senders, means included in said auto 
matic switch and operative in response to a first 
digit sent over said calling line for selecting a 
corresponding group of said register senders and 
then for selecting an idle register sender in said 

2 

0 

5 5 

60 

65 

75 

55 
selected group of register senders, said selected 
register sender including a two-motion switch 
operative to register two additional digits sent 
over said calling line, a particular One of Said 
second exchanges being designated by the three 
digits sent over said calling line, said register 
sender including a sender controlled in accord 
ance with the operation of Said two-motion 
switch for governing the operation of said Switch 
ing mechanism, thereby to establish a connec 
tion between said calling line and said particular 
second exchange, a rotary switch individually as 
sociated with said selected register Sender and 
provided with a wiper and an aSSociated Contact 
bank, means for permanently registering in the 
contact bank of said rotary switch one digit cor 
responding to said selected group of register 
Senders, and means controlled in accordance with 
the operation of said two-motion Switch for reg 
istering in the contact bank of said rotary switch 
two additional digits and the particular rate fac 
tor applicable to a call from said first exchange 
to said particular Second exchange, the three 
digits registered in the contact bank of Said ro 
tary Switch designating said particular second 
exchange. 

4. In a telephone system, a first exchange hav 
ing lines extending thereto, a plurality of sec 
ond exchanges, switching mechanism operative 
to establish a connection between said first ex 
change and any one of said second exchanges, 
a trunk circuit including two line conductors 
and an automatic switch, means for associating 
said trunk gircuit with a calling line in said first 
exchange, a plurality of groups of register send 
ers, means included in said automatic SWitch 
and operative in response to a first digit sent 
over said calling line for selecting a correspond 
ing group of said register senders and then for 
selecting an idle register sender in said selected 
group of register senders, said selected register 
sender including a digit register operative to 
register two additional digits sent over said call 
ing line, a particular one of said second ex 
changes being designated by the three digits 
sent over said calling line, said selected register 
Sender including a first sender controlled in ac 
cordance with the operation of said digit regis 
ter and operative to send digits over one of the 
line conductors of said trunk circuit, means con 
trolled in accordance with the digits sent over 
the One line conductor of said trunk circuit for 
governing said switching mechanism, thereby to 
establish a connection between said calling line 
and said particular second exchange, a code reg 
ister individually associated with said selected 
register Sender, means for permanently regis 
tering in said code register one digit correspond 
ing to said selected group of register senders, . 
means controlled in accordance with the opera 
tion of said digit register for registering in said 
code register two additional digits. and the par 
ticular rate factor applicable to a call from 
Said first exchange to said particular second ex 
change, the three digits registered in said code 
register designating said particular second ex 
change, said selected register sender including . 
a second sender operative to send four sets of 
impulses respectively corresponding to the three 
digits and the rate factor register in said code 
register over the other line conductor of said 
trunk circuit, four code storing devices, and 
means for successively associating said code stor 
ing devices with the other line conductor of said 
trunk circuit, thereby to cause the three digits 
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and code factor stored in said code register 
to be transferred and stored in said code stor 
ing deviceS. 

5. In a telephone system, a first exchange 
having lines extending thereto, a plurality of 
second exchanges, Switching mechanism opera 
tive to establish a connection between said first 
exchange and any one of said second exchanges, 
a trunk circuit including two line conductors 
and an automatic Switch, means for associat 
ing said trunk circuit with a calling line in said 
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first exchange, a register sender, means for asso 
ciating said register sender with said trunk cir 
cuit, said register sender including a digit regis 
ter operative to register a set of digits sent over 
said calling line and designating a particular one 
of Said second exchanges, said register sender 
including a first sender controlled in accord 
ance with the operation of said digit register 
and operative to send digits over one of the line 
conductors of said trunk circuit, a plurality of 
repeaters, means included in Said automatic 
switch and controlled by the first digit sent over 
the One line conductor of said trunk circuit for 
causing said automatic switch to select an idle 
One of said repeaters, said selected repeater be 
ing Operative to repeat other of the digits sent 
Over the one line conductor of said trunk cir 
cuit to said switching mechanism, thereby to 
establish a connection between said calling-line 
and said particular second exchange, said reg 
ister Sender including a second sender: controlled 
in accordance with the operation of said digit 
register and operative to send a first set of im 
pulses corresponding to the set of digits desig 
nating said particular second exchange and a 
second set of impulses corresponding to the par 
ticular rate factor applicable to a call from said 
first exchange to said particular second exchange 
over the other line conductor of said trunk line, 
a number of code storing devices, and means for 
successively associating said code storing de 
vices with the other line conductor of said trunk 
circuit, thereby to cause the set of digits desig 
nating said particular second exchange and the 
rate factor to be stored in said code storin 
devices. 

6. In a telephone system, a first exchange, a 
plurality of second exchanges, lines extending to 
said exchanges, a trunk circuit, means for asso 
ciating said trunk circuit with a calling line in 
said first exchange, a register sender, means for 
associating said register sender with said trunk 
circuit, said register sender including a first digit 
register operative to register a first set of digits 
sent over said calling line and designating a par 
ticular One of Said Second exchanges and a sec 
ond digit register operative to register a second 
set of digits sent over said calling line and desig 
nating a particular called line in said particular 
second exchange, means controlled in accordance 
with the operation of Said first digit register for 
causing said register Sender to send a first set of 
digits over said trunk circuit, means controlled in 
accordance with the operation of said second 
digit register for causing said register sender to 
send a second set of digits over said trunk circuit, 
a repeater including an automatic switch, means 
for associating said repeater with said trunk cir 
cuit, a first switching mechanism operative to 
establish a connection between said first ex 
change and any of Said second exchanges, a sec 
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being operative to repeat at least one of the digits 
of Said first set sent over said trunk circuit to 
Said first Switching mechanism, thereby to estab 
lish a connection between said calling line and 
Said particular second exchange, said repeater 
being operative to repeat said second set of 
digits sent over said trunk circuit to said second 
Switching mechanism, thereby to establish a 
connection between said calling line and said 
called line, a number of converters, means for 
causing said automatic switch to search for an 
idle one of said converters when said repeater is 
associated with said trunk circuit, said register 
Sender including first and second relays, means. 
controlled after said register sender has sent said 
first set of digits over said trunk circuit for op 
erating said first relay, means controlled by the 
Operation of Said first relay for preventing said 
register Sender from sending said second set of 
digits over said trunk circuit, means controlled 
jointly by the operation of said first relay and 
the Operation of said automatic switch to select 
an idle One of Said converters for operating said 
Second relay, and means controlled by the opera 
tion of Said Second relay for causing said first 
relay to restore. 

7. In a telephone system, a first exchange, a 
plurality of second exchanges, lines extending to 
said exchanges, a trunk circuit, means for asso 
ciating said trunk circuit with a calling line in 
Said first exchange, a register sender, means for 
associating said register sender with said trunk 
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circuit, said register sender including a first digit 
register operative to register a first set of digits 
sent over said calling line and designating a par 
ticular One of Said second exchanges and a sec 
ond digit register operative to register a second 
Set of digits sent over said calling line and desig 
nating a particular called line in said particular 
second exchange, means controlled in accordance 
with the operation of said first digit register for 
causing said register sender to send a first set of 
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ond switching mechanism in Said particular sec- . 
ond exchange operative to establish a connection 

digits over said trunk circuit, means controlled in 
accordance With the operation of said second 
digit register for causing said register sender to 
send a second set of digits over said trunk circuit, 
a repeater including an automatic switch and a 
number of Code storing devices, means for asso 
ciating said repeater with said trunk circuit, a 
first Switching mechanism operative to establish 
a connection between said first exchange and 
any of Said Second exchanges, a second switching 
mechanism in Said particular second exchange 
operative to establish a connection to any one 
of the lines therein, said repeater being operative 
to repeat at least one of the digits of said first set 
Sent over said trunk circuit to said first switching 
mechanism, thereby to establish a connection 
between said calling line and said particular sec 
ond exchange, said repeater being operative to 
repeat said second set of digits sent over said 
trun. circuit to said second switching mecha 
nism, thereby to establish a connection between 
Said calling line and said called line, a number of 
converters, means for causing said automatic 
Switch to search for an idle one of said converters 
When said repeater is associated with said trunk 
circuit, said register sender including first and 
Second relays, means controlled after said regis 
ter Sender has sent said first set of digits over 
Said trunk circuit for operating said first relay, 
means controlled by the operation of said first 
relay for preventing said register sender from 
sending said second set of digits over said trunk 

to any one of the lines therein, said repeater 75 circuit, means controlled jointly by the opera 
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producing an alarm in the event said detectors 
detect different lines in said group of lines. 

16. In a telephone system, an exchange having 
a group of lines extending thereto, each of Said 
lines including a control conductor, means con 
trolled after a call is initiated on one of said lines 
for impressing a predetermined potential upon 
the control conductor thereof, a plurality of de 
tectors, each of said detectors being independ 
ently operative to detect a line in said group of 
lines having said predetermined potential in 
pressed upon the control conductor thereof, 
means for initiating operation of said detectors, a 
register, and means for operating said register to 
identify the detected line in said group of lines 
in the event said detectors detect the same line 
in said group of lines. 

17. In a telephone system, an exchange having 
a group of lines extending thereto, each of said 
lines including a control conductor, means con 
trolled after a call is initiated on one of said lines 
for impressing a predetermined potential upon 
the control conductor thereof, a plurality of de 
tectors, each of said detectors being independ 
ently operative to detect a line in said group of 
lines having Said predetermined potential in 
pressed upon the control conductor, means for 
initiating operation of said detectors, an alarm 
device, and means for Operating said alarm de 
vice in the event said detectors detect different 
lines in Said group of lines. 

18. In a telephone system, an exchange having 
a group of lines extending thereto, said group of 
lines being arranged in progressively smaller sub 
groups of lines, a plurality of detectors, each of 
said detectors being independently operative to 
detect the various progressively smaller sub 
groups of lines including a calling line and the 
particular position of the calling line in the 
Smallest Subgroup of lines, means for initiating 
operation of said detectors, a register, and means 
for operating said register to identify the various 
Subgroups of lines and the particular position 
detected in the event said detectors detect the 
Same Subgroups of lines and the same particular 
position. 

19. In a telephone system, an exchange having 
a group of lines extending thereto, said group of 
lines being arranged in progressively Smaller sub 
groups of lines, a plurality of detectors, each of 
said detectors being independently operative to 
detect the various progressively smaller sub 
groups of lines including a calling line and the 
particular position of the calling line in the 
smallest subgroup of lines, means for initiating 
operation of said detectors, an alarm device, and 
means for operating said alarm device in the 
event said detectors detect different subgroups of 
lines or different particular positions. 

20. In a telephone system, an exchange having 
a group of lines extending thereto, each of said 
lines being assigned a directory number indica 
tive of the progressively smaller subgroups in 
cluding the line and the particular position of 
the line in the smallest subgroup, a plurality of 
detectors, each of said detectors being individual 
ly operative to detect the directory number of a 
calling line in said group of lines, means for in 
itiating operation of said detectors, a register, 
and means for operating said register to identify 
the directory number of the detected line in said 
group of lines in the event said detectors detect 
the same directory number of the calling line in 
said group of lines. 
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21. In a telephone system, an exchange having 

a group of lines extending thereto, each of said 
lines being assigned a directory number indica 
tive of the progressively smaller subgroups in 
cluding the line and the particular position of 

- the line in the smallest subgroup, a plurality of 
detectors, each of said detectors being individual 
ly operative to detect the directory number of a 
calling line in said group of lines, means for 
initiating operation of said detectors, an alarm 
device, and means for operating said alarm de 
vice in the event said detectors detect different 
directory numbers of the calling line in said 
group of lines. 

22. In a telephone System, an exchange having 
a group of lines extending thereto, a trunk cir 
cuit, means for associating said trunk circuit with 
a calling line in said group of lines, a number of 
registers, means for associating an idle one of 
said registers with said trunk circuit, a detector 
operative to detect a calling line in said group 
of lines, means for associating said one register 
with said detector, means controlled when said 
one register is associated with said detector for 
initiating operation of said detector, and means 
for Causing said detector to operate said one 
register to identify the calling line in said group 
of lines. 
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23. In a telephone System, an exchange having 
a group of lines extending thereto, a trunk cir 
cuit including a first automatic switch, means 
controlled over a calling line in said group of 
lines for associating said trunk circuit with said 
calling line, a number of registers accessible to 
said first automatic switch, means controlled when 
said trunk circuit is associated with said calling 
line for causing said first automatic switch to 
select an idle one of Said registers, a second auto 
matic Switch operative to find the One of said 
registers selected by said irst automatic switch, 
means controlled when said first automatic switch 
selects an idle one of said registers for initiating 
operation of said second automatic switch, a 
detector operative to detect a calling line in said 
group of lines, means controlled when said second 
automatic switch finds said one register for initi 
ating operation of said detector and for associat 
ing said one register with said detector, and 
means controlled by the operation of said detector 
for governing the operation of said one register 
to identify said calling line. 

24. In a telephone System, an exchange having 
a group of lines extending thereto, a trunk cir 
cuit, means for associating said trunk circuit 
With a calling line in said group of lines, a num 
ber of registers, means for associating an idle 
one of said registers with said trunk circuit, a 
detector operative to detect a calling line in said 
group of lines, means controlled when said one 
register is associated with said trunk circuit for 
Seizing said detector and for initiating operation 
thereof, means for causing said detector to oper 
ate said one register to identify the calling line in 
said group of lines, and means controlled by the 
Operation of said one register for releasing said 
detector. 25. In a telephone system, an exchange having 
a group of lines extending thereto, a trunk cir 
cuit, means for associating said trunk circuit 
With a calling line in said group of lines, a num 
ber of registers, means for associating an idle one 
of Said registers with said trunk circuit, a plu 
rality of detectors, each of said detectors being 
independently operative to detect a calling line 



in said group of lines, means controlled when said 
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one register is associated with said trunk circuit 
for initiating. operation of said detectors, and 
means for operating said one register to identify 
the detected line in said group of lines in the 
event said detectors detect the same line in said 
group of lines. 

26. In a telephone system, an exchange having 
a group of lines extending thereto, each of the 
lines in said group having an individual desigs 
nation comprising a given number of digits of 
particular numerical values, a detector having 
access to each of the lines in said group and Con 
prising said given number of digit registers re 
spectively corresponding to the digits in Said 
designations, each of said digit registers including 
ten relays respectively corresponding to the nu 
merical-values 1 to 0, means for causing said de 
tector to detect any one of the lines in said group 
having a calling condition thereon and to operate 
in each of said digit registers the relay corren 
sponding to the numerical value of the corree 
sponding, digit in the designation of the detected 
line in said group of lines, and means controlled 
in accordance with the operation of the relays in 
said digit registers for recording the digits in the 
designation of said one line. - 

27. In a telephone system, an exchange having 
a group of lines extending thereto, each of said 
lines having an individual designation comprising 
a thousand digit, a hundred digit, a ten digit and 
a unit digit-of particular numerical values; a de 
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switching mechanism having access to each of 
the lines in said group, a number of digit reg 
isters, means for Operating said digit registers 
successively, means controlled by the operation 
of said digit registers for causing said switch- . 
ing mechanism to connect the progressively 
Smaller subgroups of Said group of lines includ 
ing a calling line to said tester and then to con 
nect the calling line in the smallest subgroup 
of Said group of lines to said tester, and means 
controlled jointly by said tester and said switch 
ing mechanism for governing said first-men 
tioned means, thereby to cause said digit regis 
ters to identify the calling line in said group of 
lines. - 

30. In a telephone system, an exchange hav 
ing a group of lines extending thereto, each of 
the lines in said group having an individual 
designation comprising a given number of digits 
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detectors, each of said detectors being inde 
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tector having access to each of said lines and 
... comprising a thousand digit register, a hundred 

digit register, a ten digit register and a unit digit 
register, each of said digit registers including ten 
relays respectively corresponding to the numerical 
values 1 to 0; and means for causing said de 
tector to detect any one of the lines in said group 
having a calling condition thereon and to operate 
in each of said digit registers the relay corre 
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of particular numerical values, a plurality of 
pendently operative to detect a calling line in 
said group of lines and comprising said given 
number of digit registers, means for initiating 
operation of said detectors, means controlled by 
the operation of each of said detectors for op 
erating the digit registers therein in accord 
ance with the numerical values of the corre 
sponding digits of the designation of the line 
detected thereby, and means for producing an 
alarm in the event any two corresponding digit 
registers in said detectors have registered there 
in different numerical values. A 

31. In a telephone system, an exchange hav 
ing a group of lines extending thereto, each of 
the lines in said group having an individual 
designation comprising a given number of digits 
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sponding to the numerical value of the corre 
sponding digit in the designation of the detected 
line in said group of lines. 

28. In a telephone system, an exchange having 
a group of lines extending thereto, each of the 
lines in said group having an individual designa 
tion comprising a given number of digits of par 
ticular numerical values, a detector having access 
to each of the lines in said group and comprising 
said given number of digit registers respectively 
corresponding to the digits in said designations, 
each of said digit registers including ten relays 
respectively corresponding to the . numerical 
values 1 to 0, means for causing said detector to 
detect any one of the lines in said group having 

, a calling condition thereon and to operate in each 
of said digit registers the relay corresponding to 
the numerical value of the corresponding digit 
in the designation of the detected line in said 
group of lines, a group of marking conductors 
individually associated with each of said digit 
registers, means controlled in accordance with the 
operation of the different relays in each of said 
digit registers for marking the conductors in the 
associated group of marking conductors in ac 
cordance with different code combinations, there 
by to identify the particular operated relay in the 
associated digit register, and means controlled in 
accordance with the code markings of the con 
ductors in said groups for recording the digits in 
the designation of said one line. 

29. In a telephone system, an exchange hav 

of particular nurnerical values, a plurality of 
detectors, each of said detectors being inde 
pendently operative to detect a calling line in 
said group of lines and comprising said given 
number of digit registers, means for initiating 
Operation of said detectors, means controlled by 
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the operation of each of said detectors for op 
erating the digit registers therein in accordance 
with the numerical values of the corresponding 
digits of the designation of the line detected 
thereby, a number of digit storing registers re 
Spectively corresponding to the digit registers in 
One of Said detectors, and means for operating 
said digit storing registers in accordance with 
the numerical values registered in the respec 
tive digit registers in said one detector in the 
event the corresponding digit registers in said 
detectors have registered therein the same 
numerical values. 
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32. In a telephone system, a first exchange, a 
plurality of second exchanges, switching mecha 
nism for routing a call from said first exchange 
to any one of said second exchanges, means for 
establishing a rate factor dependent upon the 
One of said Second exchanges to which a call is 
routed from Said first exchange, means for es 
tablishing a time factor dependent upon the 
duration of an established connection between 
said first exchange and one of said second ex 
changes, a plurality of two-motion calculating 
Switches, each of said calculating switches in 
cluding first and second magnets operative to 
Set the calculating switch in the two respective. 
directions, means for selecting one of said 
calculating Switches in accordance with one of 
said established factors, means including a first 

ing a group of lines extending thereto, a tester, 75 relay common to said calculating switches for 
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smallest subgroup of said group of lines until 
said calling line is selected, and means eove 
erned by the progressive operation of said 
switching apparatus through said successive 
stages and the progressive operation of said 
switching apparatus through said final stage for 
identifying both the progressively smaller sub 
groups of said group of lines including said call 
ing line and the position of said calling line in 
the smallest subgroup of said group of lines. 

40. In a telephone system, a group of lines di 
vided into a plurality of progressively smaller 
subgroups of lines, switching apparatus having 
access to said group of lines, a set of counting re 
lays, a set of cycle relays, means including an 
electric discharge device for cyclically operating 
said counting relays and for progressively oper 
ating said cycle relays, means responsive to the 
presence of a calling line in said group of lines 
for governing said last-mentioned means, where 
by said switching apparatus is progressively oper 
ated through a plurality of successive stages to 
select progressively smaller subgroups of said 
group of lines including said calling line and ther 
operated progressively through a final stage to 
select progressively the lines in the smallest sub 
group of said group of lines until said calling line 
is selected, and means governed by the progres 
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sive operation of said switching apparatus 
through said successive stages and the progres 
sive operation of said switching apparatus 
through said final stage for identifying both the 
progressively smaller subgroups of said group of 
lines including said calling line and the position 
of said calling line in the Smallest Subgroup of 
said group of lines. 

41. In a telephone system including a plurality 
of lines arranged in a group; a detector having 
access to said lines; said detector comprising a 
number of cross-bar switches, each including 
first and second groups of bars arranged in cross 
ing relationship; and means for operating suc 
cessively a first subgroup of the first group of 
bars and the second group of bars in a first of 
said cross-bar switches, then a second subgroup 
of said first group of bars and said Second group 
of bars in said first cross-bar Switch, then a first 
subgroup of the first group of bars and the Sec 
ond group of bars in a second of Said CrOSS-bar 
switches, etc., until a subgroup of Said group of 
lines is detected which includes a calling line, 
thereby to detect said last-mentioned subgroup 
of lines. 

42. In a telephone system including a plurality 
of lines arranged in a group; a detector having 
access to said lines; said detector comprising a 
number of cross-bar switches, each including 
first and second groups of bars arranged in CrOSS 
ing relationships; and means for operating suc 
cessively in a given one of said cross-bar Switches 
a first bar in said first group of bars and a first 
subgroup of bars in said second group of bars, 
then said first bar in said first group of bars 
and a second subgroup of bars in said Second 
group of bars, then a second bar in said first 
group of bars and said first subgroup of bars in 
said second group of bars, etc., until a Sub 
subgroup of a subgroup of said group of lines 
accessible to said given cross-bar switch is de 
tected which includes a calling line, thereby to 
detect said last-mentioned sub-Subgroup of lines. 

43. In a telephone system, a trunk circuit in 
cluding two line conductors, said trunk circuit 
being provided with a first impulsing path in 
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ond impulsing path including only one of said 
line conductors, a register sender including a 
digit register and an impulse sender, means for 
selectively operating said digit register, and 
means controlled by the operation of said digit 
register for selecting one of said impulsing paths 
and then for operating said impulse sender to 
send impulses over said selected impulsing path. 

44. In a telephone system, a trunk circuit in- . 
cluding two line conductors, said trunk circuit 
being provided with a first digit path including 
both of said line conductors and a second digit 
path including only one of said line conductors. 
and an impulsing path including the other of 
said line conductors, a register sender including 
a digit register and a digit sender and an impulse 
sender, means for selectively operating said digit 
register, means controlled by a first operation of 
said digit register for causing said digit sender to 
send digits over said first digit path, and means 
controlled by a second operation of said digit. 
register for causing said: digit sender to send 
digits over said second digitpath and for causing 
said impulse sender to send impulses over said 
impulsing path. 

45. In a telephone system, a trunk circuit in 
cluding two line conductors, a register sender 
including a digit register and a digit sender and 
an impulse sender, means for selectively oper 
ating said digit register, means controlled by a 
first operation of said digit register for causing 
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said digit sender to send digits over both of said 
line conductors, and means controlled by a sec 
Ond operation of said digit register for causing 
Said digit sender to send digits over one of said 
line conductors and for causing said impulse 
Sender to send impulses over the other of said 
line Conductors, 

46. In a telephone system, a trunk circuit in 
cluding a digit path and an impulsing path, a 
register sender including a digit register and a 
digit sender and an impulse sender, said digit 
Sender being operative to send digits over said 
digit path and said impulse sender being oper 
ative to send impulses over said impulsing path, 
means for selectively operating said digit regis 
ter, and means controlled by the operation of said 
digit register for operating said digit sender in 
accordance With the routing of a connection over 
said trunk circuit and for simultaneously oper 
ating said impulse sender in accordance, with . 
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certain record information pertaining to the 
connection. 

47. In a telephone system, a trunk circuit in 
cluding two line conductors, a register sender 
including a digit register and a digit sender and 
an impulse Sender, said digit Sender being oper 
ative to send digits over one of said line conduc 
tors and said impulse Sender being operative to 
Send impulses Over the other of said line conduc 
tors, means for selectively operating said digit 
register, and means controlled by the operation 
of said digit register for operating said digit 
sender in accordance with the routing of a con 
nection over said trunk circuit and for simul 
taneously operating said impulse sender in ac 
cordance with certain record information per 
taining to the connection. 

48. In a telephone system, a plurality of lines, 
a switch train operative in response to numerical 
digits transmitter thereto to set up connections 
between said lines, a register operative in response 
to code digits transmitted thereto to store cer 
tain items of record information pertaining to a 

cluding both of said line conductors and a sec- 75 º connection, and means for transmitting simul 
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taneously numerical digits to said switch train 
and Code digits to said register. 

49. In a telephone system, a trunk circuit, 
switching apparatus associated with said trunk 
circuit and Operative in response to numerical 
digits transmitted thereover to set up a tele 
phone connection, a register associated with said 
trunk circuit and operative in response to code 
digits transmitted thereover to store certain items 
of record information pertaining to a telephone 
connection, and means including a register send 
er for transmitting simultaneously over sald 
trunk.circuit numerical and code digits. 

50. In a telephone system, a plurality of ex 
changes, each of said exchanges comprising col 
lecting apparatus and registering apparatus and 
printing apparatus, said printing apparatus be 
ing operative to print ordinary language char 
acters, Switching apparatus for setting up tele 
phone connections between said exchanges, 
means Controlled incident to the setting up of 
a connection from an originating exchange to a 
terminating exchange for causing the collect 
ing apparatus in the originating exchange to col 
lect certain items of record information pertain 
ing to the Connection and to store the collected 
items in the registering apparatus in the orig 
inating exchange, and means Controlled incident 
to the termination of a connection between an 
originating exchange and a terminating exchange 
and governed in accordance with the items per 
taining to the connection mentioned stored in 
the registering apparatus in the originating ex 
change for selectively operating the printing ap 
paratus in the Originating exchange to print 
the items mentioned on a ticket individual to 
the connection mentioned. 

51. In a telephone system, a plurality of ex 
changes, each of Said exchanges comprising col 
lecting apparatus and registering apparatus and 
calculating apparatus and recording apparatus, 
switching apparatus for setting up telephone con 
nections between said exchanges, means controlled 
incident to the setting up of a connection from 
an originating exchange to a terminating ex 
change for causing the collecting apparatus in 
the originating exchange to collect certain items 
of record information pertaining to the connec 
tion and to store the Collected items in the reg 
istering apparatus in the originating exchange, 
means controlled incident to the termination 
of a Connection between an originating exchange 
and a terminating exchange for causing the cal 
culating apparatus in the originating exchange 
to establish a cost item pertaining to the con 
nection in accordance with both the originating 
exchange and terminating exchange involved 
therein and the duration of the connection and 
to store the established COst item in the regis 
tering apparatus in the originating exchange, and 
means controlled incident to the termination of 
a connection between an originating exchange 
and a terminating exchange for causing the re 
cording apparatus in the originating exchange 
to make a record of the items pertaining to the 
connection stored in the registering apparatus 
in the originating exchange. 

52. In a telephone system, a plurality of ex 
changes, each of Said exchanges comprising col 
lecting apparatus and registering apparatus and 
calculating apparatus and recording apparatus, 
switching apparatus forsetting up telephone con 
nections between said exchanges, means con 
trolled incident to the setting up of a connection 
from an Originating exchange to a terminating 
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exchange for causing the collecting apparatus 
in the originating exchange to collect certain 
items of record information pertaining to the 
connection and to store the collected items in the registering apparatus in the originating ex 
change, means controlled incident to the ter 
mination of a connection between an originating 
exchange and a terminating exchange for causing 
the calculating apparatus in the originating ex 
change to establish a cost item pertaining to the 
connection in accordance with both the originat 
ing exchange and terminating exchange involved 
therein and the duration of the connection and 
to store the established cost item in the regis 
tering apparatus in the originating exchange, 
and means controlled incident to the termina 
tion of a connection between an originating ex 
change and a terminating exchange for causing 
the recording apparatus in the Originating ex 
change to make a record individual to the con 
nection of the items pertaining thereto stored in 
the registering apparatus in the Originating ex 
change. 

53. In a telephone system, a plurality of ex 
changes, each of said exchanges comprising col 
lecting apparatus and registering apparatus and 
calculating apparatus and printing apparatus, 
said printing apparatus being Operative to print 
ordinary language characters, Switching appa 
ratus for setting up telephone connections be 
tween said exchanges, means controlled incident 
to the setting up of a connection from an orig 
inating exchange to a terminating exchange for 
causing the collecting apparatus in the originat 
ing exchange to collect certain items of record 
information pertaining to the connection and to 
store the collected items in the registering appa 
ratus in the originating exchange, means con 
trolled incident to the termination of a connec 
tion between an originating exchange and a ter 
minating exchange for causing the calculating 
apparatus in the Originating exchange to estab 
]lish a, cost item pertaining to the connectiçon in 
accordance with both the originating exchange 
and terminating exchange involved therein and 
the duration of the connection and to store the 
established cost item in the registering apparatus 
in the originating exchange, and means. con 
trolled incident to the termination of a connec 
tion between an originating exchange and a ter 
minating exchange and governed in accordance 
With the items pertaining to the connection men 
tioned stored in the registering apparatus in the 
originating exchange for selectively operating 
the printing apparatus in the originating ex 
change to print the items mentioned on a ticket 
individual to the Connection mentioned. 

54. In a telephone system, a plurality of ex 
changes, switching apparatus including links and 
operative to set up connections between said ex 
changes, means for selectively operating said 
switching apparatus, means Controlled in accord 
ance with the exchanges included in a connec 
tion for establishing a rate factor applicable to 
the Connection, means controlled in accordance 
With the duration of a connection for establish 
ing a time factor applicable to the connection, a 
calculating device operative to assess a charge 
for a connection, means controlled upon the ter 
mination of a given connection for associating 
said calculating device therewith, means con 
trolled jointly in accordance with the estab 
lished rate and time factors applicable to said 
given connections for selectively operating said 
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calculating device, means for positively prevent- to be released, a signal, and means controlled in 
ing the release of a link utilized in said given the event the link utilized in said given connec 
connection prior to the association of said cal- tion is not released within a predetermined time 
culating device with said given connection, addi- interval following the termination of said given 
tional means controlled subsequent to the asso- 5 connection for controlling said signal. 
ciation of said calculating device with said given 
connection for causing the link utilized therein JOHN ELLS OST NIE. 
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