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Robert Campbell Avery, Jackson Heights, N. Y., 
assignor to American Telephone and Telegraph 
Company, a corporation of New York 

Application September 26, 1944, Serial No. 555,826 
(Cl l8|}-18) 13 Claims. 

This invention relates to telephone Systems 
and has for its object to facilitate the provision 
of alternate routes between telephone exchanges. 

Alternate routes haWe long been used in the 
establishment of toll connections under the man 
ual control of the operator. The automatic se 
lection of an alternate route through a tandem 
office in response to an all-trunks busy condi 
tion on the direct route has been Suggested here 
tofore but in Such prior arrangements only one 
alternate route of the type controlled by revertive 
pulsing has been provided and it has been neces 
sary to include special equipment in the Sender 
for each selection required for such an alternate 
route. m 

In accordance with the present invention it is 
possible to provide a plurality of alternate routes 
through a plurality of intermediate offices, all 
controlled by means of revertive pulsing. In gen 
eral, one set of selections determined by the 
marker may be used for the selections in any of 
the intermediate offices, but should an additional 
set of selections be required in any one office, in 
accordance with a further feature of the inven 
tion these selections are controlled from one of 
the code registers of the sender. More specifically 
the A code register is used to control these selec 
tions. 
The invention will be more clearly understood 

from a consideration of the following descrip 
tion in connection with the drawings in which: 

Figure 1 shows in diagrammatic form a direct 
route and two alternate routes between a calling 
and a called Subscriber. 

Figs, 2 to 5 show portions of a subscriber's 
sender, Fig. 2 showing an office brush register, 
an office group register and certain other control 
relays, Fig. 3 showing the steering relays, Fig. 4 
showing the counting relays and other control 
relays, and Fig. 5 showing a part of the croSS 
bar register as well as the marker connector. 

Figs. 6 to 9 show portions of the marker, Fig. 6 
showing parts of the office brush and office group 
registers, Fig. 7 showing parts of the class and 
compensating resistance registers, Fig. 8 show 
ing the original route relay and One alternate 
route relay, and Fig. 9 showing two other alter 
nate route relays; and 

Fig. 10 shows the manner in which Figs. to 
9 should be arranged. 
In general the circuits disclosed in Figs. 2 to 5 

are based upon the disclosure of United States 
Patent 2,106,360, to . R. Raymond, January 25, 
1938, and the circuits disclosed in Figs. 6 to 9 are 
based upon the disclosure of United States Pat 
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ent 2,227,488, to Collis, Dehn, Hersey and New 
som, January 7, 1941. Wherever possible the 
Sane reference numerals are used as were used 
in the above patents. 

In a System built up in accordance with the 
present invention, reversive pulsing is used in 
all alternate routes which may include one office 
Selector at an intermediate office, a train of two 
office selectors at such an office, a cross-bar tan 
dem office arranged for one set of office selec 
tions or a cross-bar tandem office arranged for 
two sets of office selections. In order that it 
shall not be necessary to establish a different 
Selection registration for each type of route, the 
Outgoing trunks to a given terminating office are 
arranged to appear in corresponding positions in 
the outgoing frames of the intermediate offices. 
Therefore, the same office selections may be used 
for an alternate route requiring only one set of 
Selections and for the second set of selections 
in routes requiring two sets of selections. 

In intermediate offices requiring two sets of 
Selections, the outgoing trunks and the secondary 
office selectors are arranged in primary groups 
and the primary selectors have the function of 
selecting the required primary group. The pri 
nary group in Which the outgoing trunks are 
located is determined by the first or A digit of 
the office code, and the group selections are un 
ider the control of that digit as registered in the 
Sender. However these selections may be modi 
fied by the marker, if necessary, in order to pro 
Wide a choice of two primary groups for any, trunk 
group. The relationship between the primary 
groups and the A code digit will be made more 
apparent hereinafter. . . . 
As shown in Fig. 1 if the subscriber at substa 

tion OO wishes to talk. With the Subscriber at 
substation. O associated with the called office 
f02, the connection would normally be established 
through the district switches 20, 21 and office 
switches 30, 3 to a trunk of trunk group f O3 
and through the equipment at the called office 
O2 to the wanted line lef. If all of the direct 

trunks leading to office G2 are busy, the con 
nection would then be set up over the district 
switches 120, 21, office switches i40, 41, trunk 
í04 leading to the two-wire office selector Í05 in 
the first alternate office G6 and thence over the 
trunk O. to the called office O2 and the wanted 
substation of. If all of the trunks leading to 
office O6 including trunk 4 are also busy, a 
second alternate route will be employed leading 
from the district switches 20, 2 by way of 
office switches 50, 5 over trunk 108 to the 



2 
tWO-Wire office selector G9 and the three-wire 
office selector ?o at the common alternate office 
f5 and thence over trunk is to the called office 
2 and the wanted substation (i. 
It is to be understood that the arrangement 

shown is merely illustrative. The direct and al 
ternate route trunks may appear on the same 
office frames, while in general the direct trunks 
to one office would be spread over a number of 
Switches in two or more office frames. Further 

: more, while only two alternate routes have been 
shown, one employing a single two-wire panel .... 

offices reached by a common alternate route 
through the common or tandem office, ff. 

type office selector and the other a chain of two 
panel type Selectors, more than two alternate 
routes might be used, all of which might employ 

0 

6. 
a single selector in the intermediate offices oral, 
of which might employ two selectors in the in 
termediate offices. In addition one or more of 
the alternate routes might be through a cross-bar 
tandem office of the type disclosed and claimed 
in United States Patent 2,281,636, to W. B. 
Strickler, May 5, 1942. 
Assuming that a call is originated by the sub 

scriber at substation f00, whose line terminates 
in the primary line switch it, a train of op 
erations is started which selects an available 
path to an idle sender and operates select and 
hold magnets on the primary and secondary line 
switches and Sender link switches to close that 
path from the subscriber's line to the sender. 
This connection is shown through line switches 
(t and t 2 and sender link switches 69 and (6 í 

to the pulse receiving relays indicated by box 3. 
The subscriber then dials the office code of the 

desired terminating office. Each digit is received 
by the pulse receiving relays.f3 and transmitted 
over conductors indicated by cable 4 to the 
Select magnets 530 of the cross-bar register switch 
shown in Fig. 5 to control the setting of the switch 
vertiçals. The first or A code digit is recorded om 
vertical 500, the second or B code digit is recorded 
on vertical 5) and the third or C code digit is 
recorded on vertical 520. When these three digits 
have been recorded relay 930 is operated, under 
the control of the hold magnet (not shown) which 
completes the operation of the third digit Vertical 
529, as described in the above-identified Ray 
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other information required in case one of the 
alternate routes is used. Route relay 753 may be 
assigned to Several office codes for terminating 
offices reached by an alternate route through the 
two-wire office selector 05 at intermediate office 
06. This route relay is operated in case no idle 

trunk is found in the group of trunks leading 
directly to the wanted office. It then remains 
operated throughout the engagement of the 
marker and controls the testing of the trunks of 
the alternate route. Route relay 800 is assigned 
to a large number of office codes for terminating 

This 
route relay controls the testing of the group of 
trunks leading to the tandem office fl. Relay 
80 is a route relay operated for the purpose of 
directing the call to an overflow trunk in case no 
idle or alternate trunk can be found. 

Corresponding armature Springs of all route 
relays controlling original routes are multipled. 
to those of relay 702 as indicated, relays 74, T66 
and 798 being common thereto. Similarly the 
armature. Springs of all route relays controlling 
intermediate alternate routes are multipled to 
gether and are controlled by relays 707 and 709, 
while the armature springs of all route relays 
controlling common alternate routes are multi 
pled together and are controlled by relays 82 
and 804. Armatures 7 to of relay 72, arma 
tures to 4 of relay 753, and armatures 2 to 5 

is 

of relays 809 and 89 are used for controlling 
the test of the group of outgoing trunks by the 
marker. These functions are described in the 
above-identified patent to Collis, Dehn, Hersey 
and Newsom, but since this operation is not an 
essential part of the present invention it will not 
be described, it being merely assumed that such 
test is performed. - 

Relay 702 in addition to controlling the test for 
- an idle trunk outgoing to the wanted office, trans 

mond patent. Relay 930, when operat?d, con- - 
nects battery over the back contact of relay 93 
to conductor 94 f to cause the marker-connector 
54 to be operated to connect the sender with an 
idle marker, for example the one partly shown 
in Figs. 6 to 9. As shown in Fig. 5 and de 
scribed in detail in the above-mentioned Ray 
mond patent the cross-point of each digit register 
grounds one or more of four conductors in ac 
cordance with a code. The marker-connector 
560 connects the twelve code conductors as well 
as the checking conductors through to the regis 
ters of the marker indicated by the rectangle 769. 
The registration set up on marker register 760 

is transmitted to a set of translator relays 76 
which bring about the operation of a certain 
route relay such as relay 702. Three route relays 
762, 753 and 800 may be used in completing this 
call to its destination. Relay 7G2 is definitely as 
signed to the particular ofilee code which was 
dialed and no other. Et operates when the office 
code has been received in the marker, it remains operated throughout this engagement of the 
marker, it controls the testing of the trunks of 
the original route to the terminating office and it 
transmits to the sender the information required 
for the extension of the call to the terminating. 

60 

mits information to the sender. Conductor .63 
is normally connected to ground at the back con 
tact of the all-trunks-busy relay 60. Therefore, 
with relay 702 operated, ground is connected over 
contact 3 of relay 706, contact 4 of relay 702 to 
conductor 76 and through the winding of relay 
9 to battery. At contact 3 relay 792 prepares 
a circuit from conductor 125 to conductor 72 
through the upper windings of relays 952 and 
9f2 to battery through the winding of relay 9 ft. 

Relays 92,952, 96, and 956 form part of the 
office group register of the marker. Contact 3 
of route relay 62 and the corresponding coin 
tacts of other original route relays are CFOSS-con 
nected to the windings of the office group relays 
in accordance with the office group in which the 
trunks leading to the wanted office appear. Since, 
as pointed out above, all trunks leading to a par 
ticular office are arranged to appear in the same 
position before the last offiee selector having ae 
cess to that office, only a single set of office selec 
tions is necessary. However, since in the typical 
trunk arrangement empleyed for the present 
disclosure there is no office selector in the origi 
nal route, skip office relay 9 is operated to in 
form the sender that no office selections are re 
quired on the original route, while the circuit 
prepared for relays 952, 92 and 97 prepares to 
identify the group of trunks required for the al 
ternate routes. Conductor 72 may be connected 
to either the upper or lower winding of the reg 
ister relay, the upper winding being supplied by 
battery through the winding of relay 97 to add 

office in case the original route is used and some 75 five to the number of the office group selected by 
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the register relay. Conductor 7 12 may also be 
connected directly to the winding of relays 92, 
96, etc. to indicate that any secondary office se 
lectors which may be used appear in the first pri 
mary group of the two such groups associated 
with the A digit of the Office code. When con 
ductor i 2 is connected as shown through the 
windings of relays 952 and 92, in series, or 
through any other similar pair of relays, a circuit 
is closed as pointed out hereinafter to modify 
any primary group selections to be made by the 
Sender. 
At its contact. 2, route relay 702 closes a circuit 

from ground on conductor 63t, contact 3 of relay 
T64, contact 2 of relay 102, conductor 7 í3, lower 
Winding of relay f of 7 to battery. Relays Of 2 to 
09 constitute the class register of the marker 
and serve to transmit to the sender an indication 
of the nature of the terminating office and there 
by the manner in which the called line designa 
tion is to be transmitted to that office. The con 
tacts of the route relay may be cross-connected 
to either the upper or the lower Windings of the 
register relays, the circuits through the upper 
windings being extended to the winding of relay 
i09 which serves to ground an additional con 
ductor leading to the Sender. 
At its contact 5 route relay T62 closes a circuit 

from ground on conductor 63, contact 4 of relay 
796, contact 5 of relay 702, conductor T5, through 
the lower winding of relay 009 to battery. Re 
lays 000 to of 0 constitute the compensating re 
sistance register and serve to transmit to the 
sender an indication of the amount of resistance 
to be included in the fundamental circuit. As in 
the case of the other registers, the contacts of 
the route relays may be cross-connected either 
to the lower windings which terminate directly 
in battery or to the upper, windings which extend 
to battery through the winding of relay 010. 
Relay Of 0 when operated causes the inclusion 
of a high resistance at a particular state of the 
operation of the sender. 
At its contact , relay 02 closes a circuit from 

ground on conductor 63, contact 2 of relay 704, 
contact of relay 702, conductor ill, lower wind 
ing of relay 907 to battery. Relays 900C to 90 
constitute the office brush register and serve to 
transmit to the sender an indication of the Office 
brush selection to be made when such selection 
is required. As in the case of the other registers, 
the contact of the route relay may be cross-con 
nected to either the upper or lower winding of the 
register relays, the upper winding being con 
nected to battery through the winding of relay 
90 which is employed to transmit to the sender 
information concerning the number of digits to 
be expected. 

It will be apparent that several other circuits 
are prepared by route relay 702 but these circuits 
do not become effective at this time. 
The operation of route relay 702 has there 

fore served to operate register relays 907, 9, 
G09 and Of thereby grounding conductorS 528, 

530, and 544. These conductors are connected 
by the marker connector 540 through to the 
sender where conductor 528 extends over con 
ductor 024 to the upper winding of relay O22 
and battery. Conductor 530 is extended over 
conductor 947 to the upper winding of Skip-office 
relay 937 and battery. Since the present inven 
tion is not concerned with the functions of the 
sender in connection with the completion of the 
call at a terminating office, the class relays of the 
sender have been omitted. 
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Relays 937 and 022 operate and prepare lock 

ing circuits for themselves to conductor 972. If 
the marker finds an idle direct trunk leading to 
the terminating office it grounds conductor 970 
bringing about the operation of relay 93 which 
in turn grounds conductor. 972 to lock-in the reg 
istrations set up under the control of the route 
relay 702. The marker then sets up a connec 
tion over the district and office switches to the 
Selected trunk. . m - . 

- Direct route 
Iet us assume first that a direct connection has 

been successfully established. As previously men 
tioned, when the code was recorded on the reg 
isters of Fig. 5, relay. 930 was operated, con 
necting battery. Over the back contact of relay 
93. to conductor: 94 f. to summon the marker. 
When the marker grounds conductor 970 there 
by Operating relay: 93, battery is disconnected 
from conductor 94 causing the marker con 
nector to release; and the marker to be made 
available for the decoding stage of another call. 
Relay 930 also connects battery to conductor 975 
thereby closing a circuit through the winding of 
relay 209 to ground at the upper back contact of 
relay 1208, through the winding of relay í2 | to 
ground over a circuit not shown, and through the 
winding of relay 235, back contact of relay 232 
to ground at the lower back contact of relay 208. 
Relays 209, 2 and 235 are therefore nor 
mally operated after the marker has been seized. 
After the marker has received and decoded the 
office code resulting in the operation of the relay 
937, it establishes a connection with the district 
and office switches and causes the sender to con 
nect ground to conductor 356. A circuit is there 
upon closed to ground on conductor 356, front 
contact of relay. 937, conductor 974, winding of 
relay of 06 to battery on conductor 975. Relay 

06 operates, closing a locking circuit for itself 
through the winding of relay it 6, front contact 
of relay ff06 to ground at the upper back con 
tact of relay ft. Relay 6 cannot operate 
at this time being shunted by the operating cir 
cuit for relay fos. When the district and office 
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Switches have been operated, ground is removed 
from conductor 356 and relay 6 operates. 
With relays 06 and f i? 6 operated, a trunk 

test circuit is closed extending from the ring : 
conductor of the interoffice trunk through the 
office and district, switches, through the sender 
link switches to conductor 980, one or both of the 
resistances 90 and 9 f, selected in a manner 
similar to resistances 908R and 909R, conductor 

2?, lower front contact of relay 6, resistance 
978, conductor f 255, winding of test relay 20?, 
conductor 976, upper front contact of relay O6, 
conductor 240, front contact of relay 209, back 
contact of relay 208 to conductor 357 and thence 
back to the tip conductor of the selected trunk. 
When the selector at the called office O2 is ready 
to make selections, battery and ground are con 
nected to the circuit traced and relay f 20 op 
erates closing a circuit from battery on conductor 
975, winding of relay 222, windings of relays 
220 and 22 in parallel conductor 243, front 

contact of relay OG, conductor 256, to ground 
at the front contact of relay 20. Relays 222, 
22 and 220 operate and lock over the front 
contact of relay 222 to ground over the inner 
lower contact of relay f2C9. Relay 22 closes a 
circuit from battery on conductor 975, winding 
of relay Oil, back contacts of relays fill, f2, 
i? 3, fi4 and if 15, front contact of relay 22 



4. 
to ground over conductor 244. Relay to op 
erates in this circuit closing a locking circuit for 
itself, through the winding of relay ft, front 
contact of relay of to ground at the back con 
tact of relay if 2. Relay does not operate 
at this time since its winding is shunted by the 
operating circuit for relay ff of. Relay if 0 also 
closes a circuit from ground at the upper back 
contact of relay f 3, upper front contact of relay 
lf 6, upper front contact of relay. Of, winding 
of relay 208 to battery. Relay 208 opens the 
fundamental circuit permitting relay f20? to re 
lease. It also opens the energizing circuit for 
relay 1209 which now releases, opening the lock 
ing circuits for relays 220 to 222 and permitting 
these relays to release. When relay 22 releases 
relay operates opening the locking circuit for 
relays fo6 and if 6 and these relays: release. 
The circuit is now ready to make incoming and 
final selections at the called office or to transmit 
the designation to that office in the way deter 
mined by the class registration derived from the 
route relay and the office designation. Referr 
ence is made to the above-sidentified Raymond 
patent for a description of the operations for 
controlling the terminating Office. 

Intermediate alternate route 
Returning now to the marker, Assume that, 

with route relay 702 operated, the marker after 
testing all of the direct trunks was unable to find 
any idle direct trunk to the office 92. Therefore 
the all-trunks-busy relay 60 is operated. Relay 
6.0 removes ground from conductor 63 discon 
necting ground from conductors i 7 í I, I, 43, 7 f5 
and 76, releasing the register relays and can 
celling the registration set up under the control 
of the original route relay 792. At its lower front 
contact, relay 6f G closes a circuit over contact 6 
of route relay 792, contact 5 of relay 06 to the 
winding of relay 708 and battery. Relay 708 op 
erates in this circuit locking over its contact 3 

O 
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to ground under the control of relay 60, and 
closing: a holding circuit for relay 60 over the 
upper contact of relay. So, contact of relay 18, 
contact of relay 76 to off-normal ground on 
conductor 628. Relay 8 at its contact 2 closes 

45 

an obvious circuit for relay 6 which locks to . 
off-normal ground on conductor 628. Relay 708 
at its contact 2 also connects ground to conductor 
727, which extends over the contact 2 of relay 

and conductor 726 to the Winding of relay 
704 and battery. Relay 4 operates in this cir 
cuit and is held operated over the front contact 
of relay 706 to grounded conductor 628. Relay 
706 opens the circuits for controlling trunk se 
lection, thereby releasing all connections between 
the marker and the office frame and in turn re 
leasing the all-trunks-busy relay 60 and relay 
708. When relay 708 recloses its contact 4, it 
completes a circuit over-contact 0 of relay 706 

SO 
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and contact 3 of the original route relay 72 to 
the winding of the intermediate alternate route 
relay 753. . . . - - 

Relay 753 at its contacts to 4 closes the cir 
cuits for controlling the test of the trunks lead 
ing to the intermediate alternate office f (6... Since 
the alternate route includes a two-wire office 
selector, route relay 753 also closes a circuit from 
ground on conductor 63, contact 9 of relay TOT, 
contact T of relay 753, conductor 807, winding of 
relay Off to battery. Relay of at its contact 
2 opens the holding circuit for relay 704 and that 
relay releases to restore the circuits for setting 
up the office selection registration as well as the 

65 
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class registration. At this time the circuit for 
setting the compensating resistance register may 
be traced from ground on conductor 63, contacts 
1 and 3 of relay 101, contact 6 of relay 95i, con 
ductor 957, contact 5 of relay 704, contact of 
relay 7 O2, conductor 750 to the winding of relay 
005 and battery. Relay 05 operates and con 

nects ground to conductor 536 to prepare the Op 
erating circuit, for the compensating resistance 
register relay of the Sender. With relay 101. Op 
erated, the circuit for setting the Office group 
register may be traced from grounded conductor 
63 over contact of relay 0 , conductor 725, 
contact 4ofrelay i 4, contact 3 of Irelay 702, con 
ductor 7 í 2 to the i upper windings of relays 952 
and 92, winding of relay.9 ft and battery. Relay 
912 grounds conductor 532 and relay 9 7 grounds 
conductor 53 to operate the corresponding office 
group register relays of the sender... Relay. 952 
is ineffective at this time. Relay foll also 
grounds conductor 540 to operate the correspond 
ing relay in the sender which is not shown. The 
circuit for office brush register relay 997 is closed 
as previously described, relay 907 grounding con 
ductor 528. The previously traced circuit for class 
register relay 9 is also closed. In the sender 
the grounding of conductors 528, 532, 53, and 
536 causes the operation of compensating re 
sistance relay 9 AR, office brush register relay 
022 and office group register relays 033 and 
(34. The skip office relay 937 is normal. As 

described in connection with the direct route, 
When the marker has found an idle trunk to the 
intermediate alternate office f06, relay 93 is op 
erated, connecting ground to COinductor. 92 to 
lock in the registration set up by the marker and 
disconnecting battery from conductor 94 to re 
lease the marker connector. 
As previously described, when the marker has 

found an idle trunk, it causes the connection of 
ground to conductor 356. Since relay 937 is nót 
operated in this case, a circuit is extended over 
the back contact of relay. 937, conductor 984, 
Winding of relay 03 to battery on conductor 975. 
Relay 03 operates in this circuit and closes a 
locking circuit for itself through the winding of 
relay i? 3, inner lower contact of relay ff03 to 
ground at the upper back. contact of relay. Í í 14, 
but relay 3 cannot operate, being shunted by 
the operating circuit of relay 03. When the 
marker has completed the connection with the 
Selected trunk, ground is removed from conduc 
tor 356 and relay í í í3 operates. The funda 
mental circuit for testing the condition of the se 
lected trunk is now completed, this circuit ex 
tending as previously traced from the ring con 
ductor of the selected trunk to conductor 980, 
front contact of relay 98 R, resistance 909R, back 
contact of relay 902R, conductor i 32, front con 
tact of relay f 3, conductor .985, resistance 978, 
conductor 255, winding of trunk test relay 20, 
conductor 976, upper front contact of relay fle3, 
conductor 240, front contact of relay 209, back 
contact of relay 298, to conductor 35 and thence 
back to the tip conductor of the selected trunk. 
Relay 20 operates in this test circuit as pre 
viously described, in turn operating relays 22 
to 222 which lock under the control of relay 

70 
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298. Since relays 93 and 3 are operated, 
the operation of relay 22 closes a circuit from 
ground on conductor 244, contact of relay 22?, 
back contacts of relays if 5 and i? 4, front con 
tact of relay ! í í3, winding of relay í 104 to bat 
tery on conductor 975. Relay if 04 operates and 
locks through the winding of relay 14, front 
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contact of relay O4 to ground at the back con 
tact of relay if 5. Relay fff 4 does not operate 
being shunted by the operating circuit of relay 
f : 94. However, relay ff04 closes a circuit from 
ground at the front contact of relay f 3, front 
contact of relay 4, winding of relay 208 and 
battery. Relay 208 opens the fundamental cir 
cuit, permitting relay 20? to release. It opens 
the operating circuit for relay 209 which releases, 
in turn releasing the counting relays 220 to 222. 
When relay 22f releases, it opens the energizing 
circuit for relay ff04 permitting relay f4 to 
operate. Relay 4 in operating opens the lock 
ing circuit for relays ff03 and if f 3 and these 
relays release, in turn releasing relay 208, re 
operating relay 209 and preparing the sender for 
office brush selection. 
With relays i 104 and ft 4 operated, the funda 

menta circuit eXtends from conductor 98) Over 
the front contact of relay 90 R, resistance 999R, . 
back contact of relay 902R, conductor f 32, front 
contact of relay 4, back contact of relay 1229, 
winding of stepping relay 202, lower winding of 
polarized relay 203, front contact of relay 209, 
back contact of relay 208 to conductor 357. : 
Relay 202 in operating closes the counting relay 
circuit, which may be traced from ground at the 
front contact of relay 202, front contact of relay 
f2, back contact of relay 233, back contact of 
relay 223, conductor 248, front contact of relay it 

4, conductor 257, contact 3 ofrelay 550, con 
ductor 551, back contact of relay 023, front con 
tact of relay 022, back contact of relay i02, con 
ductor 672, back contact of relay 225, winding 
of relay 226, to battery on conductor 975. Relay 
226 operates in this circuit locking through the 
winding of relay 225, front contact of relay of 226, 
back contact of relay f234 to ground at the upper 
contact of relay 209. Relay 1225 does not op 
erate at this time being shunted by the operating 
circuit of relay f 226. At office 106 the selector 
05 is moved upward in the brush selecting op 

eration and in such movement repeatedly con 
nects a momentary ground to the fundamental 
circuit in shunt of the winding of stepping relay 
202 and that relay releases at each revertive 

pulse. The first release permits relay 225 to 
operate. When the momentary revertive ground 
is removed, relay f202 reoperates, reclosing the 
counting relay circuit which extends as previously 
traced to conductor 672 and over the front con 
tact of relay 225 to the front contact of relay 
235, the winding of relay f 224 and battery. Re 
lay 224 operates and locks through the winding 
of relay 223, relay 223 remaining unoperated. 
A Second revertive pulse permits relay 223 to 
operate. With relay 223 operated the counting 
relay circuit is extended over the front contact 
of relay 223 to conductor .670, back contact of 
relay ff05, conductor 26, winding of relay f 222 
to battery. Relay 222 operates, locking through 
the windings of relays 220 and 22 in parallel 
as previously described. The third revertive pulse 
permits the operation of relays 220 and 22 . 
Since the fundamental circuit now extends over. 
the back contact of relay 220, the operation of 
relay 220 opens the fundamental circuit to bring 
to an end the brush selecting operation of the 
Selector 95. Relay 22f closes a circuit from 
ground over its front contact, back contact of 
relay fs, front contact of relay f4 to the 
winding of relay 05 and battery. Relay. O5 
locks through the winding of relay. 5 but the 
Operation of relay 5 awaits the opening of the 
operating circuit of relay 05. 
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erates relay 1207 which in turn operates relay 
208 to bring about the release of relay 209, the 

release of the counting relays 220 to 226, the 
release of steering relays i? 64 and || 14, the op 
eration of relay fff 5 and the restoration of the 
fundamental circuit and the counting relay cir 
cuit. 
The fundamental circuit for office group selec 

tion is the same as traced for office brush selec 
tion except that it passes over the front contact 
of relay 5 instead of the contact of relay f4. 
The counting relay circuit extends as previously 
traced to conductor. 248 and thence over the in 
ner upper front contact of relay if 5, conductor 
a 258, contact 8 of relay 550, conductor 552, front 
contact of relay 1033, conductor 674, back con 
tact of relay 229, winding of relay 230 and bat 
tery. When relay 202 operates in the funda 
mental circuit, relay 230 Operates and locks 
through the winding of relay 1229, relay 1229 op 
erating in response to the release of relay 262 
by the first revertive pulse. When this pulse ends, 
relay 228 operates. In response to the next three 
revertive pulses, relays 227, f 226, 225, 224 and 
223 are operated and locked. As before, the 

operation of relay 223 transfers the counting re 
lay circuit from conductor f 248 to conductor 670, 
but with relay ff05 operated this circuit now ex 
tends over the front contact of relay i? 05, front 
contact of relay 034, conductor 676, to the wind 
ing of relay 234 and battery. Relay 1234 op 
erates when the fourth pulse ends, locking through 
the Winding of relay 233 to ground at the upper 
contact of relay 209. . At its back contact relay 
234 opens the locking circuit for relays 225 to 
239 and these relays release. The fifth revertive 

pulse permits relay .233 to operate and transfers 
the counting relay circuit from the armature of 
relay 223 to the armature of relay 23. When 
relay 202 reoperates following the fifth revertive 
pulse, relay 232 operates, opens the operating 
circuit for relay 235 and causes that relay to 
release. The sixth, seventh, eighth and ninth 
pulses cause the operation of relays f23 to 225. 
With relay f225 operated and relay f 235 released, 
the counting relay circuit is extended through the 
winding of relay 222 to battery so that relay 222 
operates upon operation of relay 202 at the end 
of the ninth pulse. The tenth revertive pulse 
causes the operation of relays f220 and 22 in 
the locking circuit of relay 222. 
The functions of relays 220 and 22? are sub 

stantially the same as previously described. 
Since relays i fð5 - and í í 15 are operated during 
the office group selection, the operation of relay 
f 22 closes a circuit from ground over the front 
contact of relay 22 f, outer lower front contact 
of relay f : 5, conductor 973, contact f of relay 
552, conductors 553 and 974 to the winding of 
relay 6 and battery. Relay C6 closes a cir 
cuit from ground at the front contact of relay 
A 5, back contact of relay 03, front contact of 
relay 86, to the winding of relay 207 and bat 
tery. Relay 27 performs the function previous 
ly described for restoring the counting relays, 
releasing relays 05 and ft 5 and operating re 

With relays 06 and 6 operated, 
'the fundamental circuit for testing the trunk 
leading to the terminating office is completed and 
the functions of the Sender continue as though a 
direct trunk had been selected at the beginning. 

Common alternate route - 
ASSune now that no trunks were available to 

Relay 05 op- 75 the intermediate alternate office and it became 
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necessary to use the common alternate group 
leading through office . It will be remembered 
that when the marker tested the trunks to the 
intermediate alternate office 06, route relays O2 
and A53 were operated, together with relay 706, 
h?tt relay 763? had been released. If the ail 
trunkS-busy relay 6 is again operated, ground 
is connected over the lower contact of relay 60, 
contact 5 of relay 53, contact. 7 of relay TOT to 
the winding of relay 709 and battery. Relay 709 
locks under control of relay 60 and closes a 
holding circuit for relay 60 over the upper con 
tact of relay 6, contact of relay 9, contact 

O 

of relay it to off-inormal ground on conductor 
$28. At contact 2 relay 709 closes an obvious 
circuit for relay 77. which locks over its contact 
2 to off-normal ground on conductor 628, opening 
the holding circuit for relay 60 and the operat 
ing circuit for relay 709. At contacts 3, 4, 5 and 
6, relay 97 opens the circuits which control the 
Selection of the trunk to the intermediate office 

3 and at contact. 9 it opens the circuit for 
Operating relay . . When the trunk test relays 
have released, relay 60 releases, in turn releas 
ing relay 3. When relay 99 releases it closes 
a circuit from ground, contact 4 of relay 799 
contact 8 of relay 7, contact 6 of relay. T53, to 
the Winding of Common alternate route relay 30 
and battery. . 

Relay 89 at contacts 3 to 6 connects battery 
and ground to the circuits necessary for selecting 
an idle trunk to office 5. At its contact f relay 
8 closes a circuit from ground on conductor 
63f, contact of relay 802, contact of relay 800, 
conductor 850, upper winding of primary office 
relay 95 and battery. Relay 95 operates and 
extends its operating ground over its contact 2 
to conductor 807 thereby operating relay O i. 
With relay of operated and relay 704 non-op 
erated, the Same class and office selection register 
relays are operated. Relay 95 is used to modify 
the Selection of the compensating resistance in 
accordance with the requirement of the common 
alternate route, whereby the circuit for operating 
the compensating resistance register extends. 4 
from ground on conductor 63, contacts. and 3 
of relay if, contact 5 of relay 95i, conductor 
953, contact 6 of relay 784, contact 2 of relay 

2, conductor 52, lower winding of relay OGO 
and battery. With relay OGO operated ground 
is connected to conductors 536 and 537, causing 

5 
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change area, the secondary office. Selectors hav 
ing access to the two largest numbers of offices 
will be arranged to appear in the primary office 
Selector in groups of terminals individually as 
signed to the A digit and also in one of the groups 
of terminals belonging to the two least congested 
digits, the latter group of terminals being placed 
directly above, the former group of terminals. 
Similarly the Selectors normally serving the lat 
ter two digits are paired with those serving two 
other digits, with the terminals of the latter group 
above those of the former group, etc. The two 
Spare groups are paired with the fourth and 
eighth groups so assigned. Since the A code ver 
tical may be cross-connected to the counting re 
lays as desired, this arrangement provides a con 
siderable flexibility of distribution for the trunk 
groups and permits the location of excess trunk 
groups from congested digits in a second primary 
group while requiring only a simple adjustment 
of the selection at the primary office selector. 

If a group of trunks is located in the primary 
office group identified by the A digit of the corre 

- sponding office code, the office group register op 
25 erating circuits will be cross-connected to include 

Only one relay of the Selected pair of relays, for 
example, only relay 92, while if the group of 
trunks is located in the second primary group, the 
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office group register operating circuit will be 
cross-connected to include both of the relays of 
the pair, that is both relays 952 and 92. Relay 
952 has no function unless it becomes necessary 
to select a route leading through two office selec 
torS Such as office , 
In this case the primary group relay 95 is 

Operated and in combination with relay 952 closes 
a circuit for group shift relay 950. Relay 95 
grounds conductor 954 leading to the sender and 
relay 950 grounds conductor 955. Conductors 954 
and 955 are extended over the marker-connector 
540 to conductors 554 and 555, respectively, op 
erating relays 550 and 556. Relay 550 locks in a 

the Operation of both relay 9 OR and relay 902R, . 
in the Sender. 
As mentioned hereinbefore, the individual 

Offices of the eXchange area, have been grouped: i. 
in accordance With the first or A digit of the 
office code. When So grouped, certain groups 
will be found to contain many more offices than 
others. 
reach all terminating offices through a common 
office, it is necessary to provide an additional or 
primary office selector, which may conveniently 
be of the type having five brushes, each brush 
ordinarily Serving ten groups of trunks. By ap 
plying a busy condition to the sleeve terminals 
of the terminal sets usually used as overflow ter 
Iminals, the Selector may be arranged to have ac 
cess to ten groups of secondary office selectors 
corresponding to the ten digits. As is well known, 
the digits i and 0 are not used as the first digit 
of an Office code. Therefore there are two spare 
groups of terminals. In addition, while, as above 
mentioned, certain first digits correspond to large 
numbers of offices, other first digits represent only 
a Small number of offices. Assuming a typical ex 

In order to provide sufficient trunks to 
6. 
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circuit from battery through its lower winding 
and contact 6, conductor. 557 to ground at the 
back contact of relay 5 and in a circuit from 
battery through its upper winding and contact 5, 
conductor 560 to ground at the back contact of 
relay 3. Relay 556 locks over its contact 7 to 
grounded conductor 972. 
AS in the case of the intermediate alternate 

Office, since relay 937 is not operated, the con 
nection of ground to conductor 356 operates relay 

03 and the disconnection of that ground per 
mits the operation of relay 3 in a locking cir 
cuit of relay 03. The fundamental circuit for 
testing the trunks to the common office is the 
Same as previously traced except that since both 
relays 90R and 902R, are operated, neither of the 
resistances 908 and 909R are included in the cir 
cuit. The operation of relay 20 in this circuit 
causes the operation of relays 1220 to 222, as be 
fore, and relay 22 operates relay. O4. The op 
eration of relay. 208 and the release of the count 
ing relays, followed by the operation of relay 4, 
take place as previously described. The funda 
mental circuit for the first selection at the com 
non office is also the same as the circuit for mak 
ing the first selection at the intermediate office 
except for the difference in the compensating re 
sistance. The counting relay circuit now extends 
from ground at the front contact of relay 202, 
front contact of relay f2 i?, back contact of relay 
233, back contact of relay 223, conductor. 248, 

front contact of relay. 4, conductor (257, con. 
tact 4 of relay 550, contact 558 of the A code 
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register vertical 500 (assuming that the A code 
digit was 4), conductor 67, front contact of relay 
235, winding of relay 223 to battery on con 
ductor ii. When the fundamental circuit is 
completed at the office i? and relay 1202 op 
erates, this counting relay circuit is completed 
operating relay 224. As the primary office selec 
tor. 109 operates in its brush selecting function, 
it connects revertive pulses to the fundamental 
circuit, shunting relay, 202 as previously de 
scribed. The first revertive pulse permits relay 
f 223 to operate in the locking circuit of relay 
224 while the second revertive pulse permits re 
lays 220 and 22 to operate in the locking cir 
cuit of relay 222. Relay 22 operates relay fo5 
and the operation of relays 207 and 28, release 
of relay 209, release of the counting relayS, op 
eration of relay if 5, the reestablishment of the 
fundamental circuit and the release of relays 

G4 and if A all take place as previously de 
scribed. 
With relays 95 and if I 5 operated, the count 

ing relay circuit may be traced as above to con 
ductor i 2438 and thence over the front contact of 
relay 5, conductor 258, contact 7 of relay 550, 
contact 559 of the A code register 500, contact 6 
of relay. 556 to conductor 674, back contact of re 
lay 229, winding of relay 230 to battery. Five 
revertive pulses bring about the operation of re 
lays 220 to 222, relay 220 opening the funda 
mental circuit to bring the selector. 09 to rest, 
with the selected brush set in position to hunt for 
an idle trunk in the upper half of its terminal 
bank. Relay if 5 in operating opens the locking 
circuit for relay 550 but that relay is now held 
operated in the circuit previously traced through 
its upper winding to ground at the back contact 
of relay || 13. Therefore when relay 221 op 
erates it cioses a circuit from ground at its con 
tact, over the front contact of relay il 5, con 
ductor 973, contact 2 of relay 550, conductor 984, 
winding of relay f 103 to battery. Relay f 103 op 
erates and locks through the winding of relay ft 3 
but relay i3 is not operated at this time. Relay 
f 83 operates relay 207 which in turn operates 
relay 208 releasing relay 209 and the counting 
relays to permit the operation of relay 3. Re 
lays 05 and 5 are locked over conductor 56, 
contact 9 of relay 550 to ground over conductor 
9T2. 
locking circuit, for relay 550 and that relay re 
leases, in turn releasing relays 05 and 5. The 
sender is now ready to test whether the secondary 
office selector i O is ready to operate. The trunk 
test and selections are made precisely as for the 
office selector at the intermediate alternate office, 
the setting of the office brush and group registers 
being the same as in that case, the only exception 
being that as previously mentioned the funda 
mental circuit now contains a different com 
pensating resistance. 
As previously mentioned, the cross-connections 

of the A code register to the counting relays would 
be determined by the distribution of the office 
names among the code digits. For the typical 
arrangement disclosed, with relay 556 normal the 
digit 2 selects the zero group, that is the lower 
half of the bank served by the zero brush. With 
relay 556 operated the zero brush is also selected, 
but it is positioned to hunt over the upper half 
of its bank or the No. 1 primary office group, which 
group is normally assigned to digit 8. With relay 
556 operated, the registration of digit 8 causes 
brush to be selected and positioned to hunt Over 
the lower half of its bank which is the No. 2 pri 

Relay 3 in operating opens the second is 
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7 
mary office group. Primary office group No. 2 is 
normally assigned to the digit 4, but with relay 
556 operated, the registration of the digit 4 causes 
brush to be selected and positioned to hunt over 
the upper half of its bank or over primary office 
group No. 3. From the foregoing and an inspec 
tion of the circuits controlled by relay 556 it will 
be apparent that the A code digit as set up on the 
sender register determines the selection of a basic 
group of terminals at the primary office. Selector 
and that the operation of relay. 556 under the 
control of the marker causes the Selection of the . 
next higher group of terminals as a form of over 
flow group. 

If all the trunks to the common alternate office 
are also busy, the operation of the all-trunks 
busy relay 60 may be used to operate the over 
flow route relay 80. . . 

It will be clear from a consideration of the fore 
going description that any desirable number of 
alternate routes might be employed since the se 
lection of the trunk to the alternate route office is 
under the control of the alternate route relay 
while the selections to be performed at the alter 
nate route office are determined by the Original 
route relay and the A code register if required. 
It is also apparent that crossbar tandem offices 
might also serve as alternate routes since they 
are also set by means of revertive pulses. 
What is claimed is: . . . 
1. In a telephone system, an originating office, 

a terminating office, an intermediate office, first 
trunks connecting said originating office with Said 
terminating office, other. trunks connecting Said 
originating office with said intermediate office, 
additional trunks connecting said intermediate 
office with said terminating office, a plurality of 
switches in said intermediate office for connecting 
said other trunksto said additional trunksto con 
stitute an alternate route between said originating 
office and said terminating office, a plurality of 
registers in said originating office, a route relay, 
means for operating said route relay under the 
joint control of said plurality of registers, means 
under the control of said route relay for estab 
lishing a direct connection between said originat 
ing office and said terminating office over one of 
Said first trunks, and means effective if all of Said 
first trunks are busy to operate said switches 
under the control of one of Said registers and said 
route relay to establish an alternate connection 
through said intermediate office. 2. In a telephone system, an originating office, 
a terminating office, an intermediate office, first 
trunks connecting said originating office with said 
terminating office, other trunks connecting said 
originating office with said intermediate office, 
additional trunks connecting said intermediate 
office with Said terminating office, a train of Selec 
tors in said intermediate office for connecting said 
other trunks to said additional trunks to consti 
tute an alternate route. between said originating 
office and said terminating office, a plurality of 
registers in said originating office, a route relay, 
means for operating said route relay under the 
joint control of said plurality of registers, means 
under the control of said route relay for estab 
lishing a direct connection between said originat 
ing office and said terminating office over one of 
said first trunks, and means effective if all of said 
first trunks are busy to establish an alternate con 
nection through said intermediate office, compris 
ing means under the control of one of said reg 
isters to operate one of said selectors in said in 
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termediate office and means under the control of 
said route relay to operate the succeeding selector 
in Said intermediate office. 

3. In a telephone system, an originating office, 
a terminating office, an intermediate office, first 
trunks Connecting said originating office with said 
terminating office, other trunks connecting said 
originating office. With said intermediate office, 
additional trunks connecting, said intermediate 
office. With said terminating ofice, a train of se 
lectors in said intermediate office for connecting 
Said other trunkS to said additional trunksto con 
stitute an alternate route between said originating 
office and said terminating office, a plurality of 
registers in said originating office, a route relay, 
means for operating said route relay under the 
joint control of said plurality of registers, means 
under the control of said route relay for estab 
lishing a direct connection between said originat 
ing office and said terminating office over one of 
said first trunks, and means effective if all of said 
first trunks are busy to establish an alternate con 
nection through Said intermediate Office, COmpriS 
ing means under the control of one of said regis 
ters to operate one of said selectors in Said inter 
mediate office and means under the control of said 
route relay to operate the succeeding selector in 
said intermediate office, and other means under 
the control of said route relay to modify the con 
trol of Said one register. · · 

4. In a telephone system, an originating office, 
a terminating office, an intermediate office, first 
trunks connecting said originating office with said 
terminating office, other trunks connecting said 
originating office with said intermediate office, 
additional trunks connecting said intermediate 
office with said terminating office, primary and 
secondary office selectors in said intermediate of 
fice for connecting said other trunks to said addi 
tional trunks to constitute an alternate route be 
tween said originating office, and said terminat 
ing office, a plurality of registers in said originat 
ing office, a route relay, means for operating said 
route relay under the joint control of said plu 
rality of registers, means under the control of said 
route relay for establishing a direct connection 
between said originating office and said terminat 
ing office over one of said first trunks, and means 
effective if all of said first trunks are busy to es 
tablish an alternate connection through said in 
termediate office, comprising means under the 
control of one of said registers to operate one of 
said primary selectors in said intermediate of 
fice to select a group of secondary office selectors, 
means under the control of said route relay to op- ; 
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ond group of terminating trunks connecting said 
second intermediate office and said terminating 
office and appearing before said secondary office 
Selectors in a group of terminals corresponding to 
that occupied by Said first group of terminating 
trunks in said office selectors, selection control 
equipment at Said originating office, means in said 
Selection control equipment to operate a route 
relay individual to said terminating office, and 
means under the control of said route relay to 
Set up a registration effective to control either 
said office selectors at said first intermediate office 
Ol' One of Said Secondary office Selectors at said 
Second intermediate office to extend a connection 
to Said terminating office. - 

6. In a telephone system an originating office, a 
terminating office, direct trunks connecting said 
originating office and said terminating office, a 
first intermediate office, a first group of alternate 
trunks connecting said originating office and said 
intermediate office, Office selectors at said first in 
termediate office, a first group of terminating 
trunks connecting, said first intermediate office 
and said terminating office, and appearing in a 
particular group of terminals in said office se 
lectors, a second intermediate office, a second 
group of alternate trunks connecting said origi 
nating office with said second intermediate office, 
primary and secondary office selectors at said sec 
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erate the selected secondary office selector in said : 
intermediate office, and other means under the 
control of said route relay to modify the control 
of said one register to select a different group of 
secondary office selectors. 

5. In a telephone system an originating of 
80 

flice, a terminating office, direct trunks connect 
ing said originating office and said terminating 
office, a first intermediate office, a first group of 
alternate trunks connecting said originating of 
fice and said first intermediate ofice, ofice se 
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lectors at said first intermediate office, a first 
group of terminating trunks connecting said first 

: intermediate office and said terminating office, 
and appearing in a particular group of terminals 
in said office selectors, a second intermediate of.- 
fice, a second group of alternate trunks connect 
ing said originating office with said second inter 

70 

mediate office, primary and secondary office se 
lectors at said second intermediate office, a sec 

ond - intermediate office, a second group of ter 
minating trunks connecting said second interme 
diate office and said terminating office and ap 
pearing before said secondary office selectors in a 
group Of terminals corresponding to that oc 
Cupied by Said first group of terminating trunks 
in Said office selectors, selection control equip 
ment at Said originating office comprising a plu 
rality of registers, a route relay individual to said 
terminating office, means under the joint control 
of Said plurality of registers for operating said 
route relay, means under the control of said route 
relay to set up a registration effective to control 
either said office selectors at said first intermedi 
ate office or one of said secondary office selectors 
at Said Second intermediate office to extend a con 
nection to said terminating office, and means un 
der the control of one of said registers to operate 
a primary office selector at said second interme 
diate office to select a secondary office selector 
having access to said terminating office. 

7. In a telephone system an originating office, 
a terminating office, direct trunks connecting 
Said originating office and said terminating office, 
a first intermediate office, a first group of alter 
nate trunks connecting said originating office and 
Said intermediate office, office selectors at said 
first intermediate office, a first group of terminat 
ing : trunks connecting said first intermediate 
office and said terminating office, and appearing 
in a particular group of terminals in said office 
Selectors, a second intermediate office, a Second 
group of alternate trunks connecting said orig 
inating office with said second intermediate office, 
primary and secondary office selectors at said sec 
ond intermediate office, a second group of ter 
minating trunks connecting said second interme 
diate office and said terminating office and ap 
pearing before said Secondary office selectors in 
a group of terminals corresponding to that occu 
pied by Said first group of terminating trunks in 
Said office. Selectors, selection control equipment 
at Said originating office comprising a plurality 
of registers, a route relay individual to said ter 
minating office, means under the joint control of 
Said plurality of registers for operating said route 
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relay, means under the control of said route re 
lay to set up a registration effective to control 
either Said office selectors at Said first interne 
diate office Or one of Said secondary office Selec 
tors at said second intermediate office to extend a 
connection to Said terminating office, means un 
der the control of one of said registers to operate 
a primary office Selector at Said Second interme 
diate office to select a secondary office selector 
having access to said terminating office, and 
other means under the control of said route relay 
to modify the control of Said one register over 
Said primally office selectors. 

8. In a telephone System, an originating office, 
a terminating office, direct trunks connecting 
said originating office and said terminating office, 
a first intermediate office, a first group of alter 
nate trunks connecting said originating office and 
said intermediate office, office selectors at said 
first intermediate office, a first group of terminat 
ing trunkS connecting Said first intermediate 
office and said terminating Office, and appearing 
in a particular group of terminals in Said office 
selectors, a second intermediate office, a second 
group of alternate trunks connecting said origi 
nating office with said second intermediate office, 
primary and secondary office selectors at said sec 
ond intermediate office, a second group of tel 
minating trunks connecting said second inter 
mediate office and said terminating office and 
appearing before Said Secondary office Selectors 
in a group of terminals corresponding to that 
occupied by said first group of terminating trunks 
in said office selectors, Selection control equip 
ment at Said Originating Office Comprising a plu 
rality of registers, a route relay individual to said 
terminating office, means under the joint control 
of said plurality of registers for operating said 
route relay, means under the control of said route 
relay to Set up a registration effective to control 
either said office selectors at said first interme 
diate office or One of Said secondary office selec 
tors at said second intermediate office to extend 
a connection to Said terminating office, and 
means under the joint control of one of said reg 
isters and said route relay to Operate one of Said 
primary office selectors at said Second interme 
diate office to select a secondary office selector 
having access to said terminating office. 

9. In a telephone system, an originating office, 
a plurality of terminating offices identified by 
three digit codes, direct trunks connecting said 
originating office with said terminating offices, 
an intermediate office, other trunks connecting 
Said originating office with said intermediate 
office, completing trunks connecting Said inter 
mediate office with said terminating offices, pri 
mary and secondary office Selectors at Said inter 
mediate office for connecting said other trunks 
With said completing trunks to constitute alter 
nate routes between said originating office and 
Said terminating offices, Said Secondary office se 
lectors arranged in basic groups and overflow 
groups in accordance with the first digit of said 
code, means to control the operation of said 
primary office selectors in accordance with said 
first digit to select a basic group of office selec 
tors and means at Said originating office operated 
in accordance With the complete code to modify 
the control of said primary office selectors to se 
lect an overflow group of Selectors. 

10. In a telephone system, an originating office, 
a plurality of terminating offices identified by 
three digit codes, direct trunks connecting said 
originating office with said terminating offices, 
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an intermediate office, other trunks connecting 
said originating office, with said intermediate 
office, completing trunks connecting said inter 
mediate office with said terminating offices, pri 
nary and secondary office selectors at said inter 
mediate office for connecting said other trunks 
with said completing trunks to constitute, alter 
nate routes between Said originating office, and 
Said terminating Offices, Said Secondary office se 
lectors arranged in two adjacent groups before 
Said primary office Selectors, registers in said 
originating office for registering the three digits 
of the terminating office code, means under the 
control of the first code register to control the 
operation of said primary office selector to select 
One of Said groups of secondary office selectors, 
and means under the control of all of said regis 
ters for modifying the control exerted by said 
first code register to cause the selection of the 
adjacent group of secondary office selectors. 

11. In a telephone system an originating office, 
a terminating office, direct trunks connecting said 
Originating office and said terminating office, a 
first intermediate office, a first group of alternate 
trunks connecting said originating office and said 
intermediate office, office selectors at said first 
intermediate office, a first group of terminating 
trunks connecting Said first intermediate office 
and Said terminating office, a second intermediate 
office, a secondgroup of alternate trunks con 
necting said originating office with said second in 
termediate office, primary and secondary office 
Selectors at Said second intermediate office, a sec 
Ond group of terminating trunks connecting said 
Second intermediate office and said terminating 
office, Selection control equipment at said origi 
nating office, including a plurality of code regis 
ters, means under the joint control of all of said 
code registers for operating a route relay indi 
vidual to said terminating office, means under 
the control of Said route relay for selecting an 
idle path to said terminating office, said selecting 
means effective to successively test said direct. 
trunks, said trunks to said first intermediate of 

45 fice and said trunks to said second intermediate 
office, a series of steering relays, means under the 
Control of Said steering relays for operating said 
Selectors, and means under the control of said 
route relay for preventing the operation of said 

50 steering relays, for operating said steering relays 
through a single cycle of operations or for oper 
ating said steering relays through a plurality of 
cycles in accordance With the selected path to 
Said terminating office. 

12. In a telephone system an originating office, 
a terminating office, direct trunks connecting said 
originating office and said terminating office, a 
first intermediate office, a first group of alternate 
trunks connecting said originating office and said 

60 intermediate office, office selectors at said first in 
termediate office, a first group of terminating 
trunks connecting said first intermediate office 
and said terminating office, and appearing in a 
particular group of terminals in said office se 

65 lectors, a second intermediate office, a second 
group of alternate trunks connecting said origi 
nating office with said second intermediate office, 
primary and secondary office selectors at said 
Second intermediate office, a second group of ter 

70 minating trunks connecting said second interme 
diate office and said terminating office and ap 
pearing before said Secondary office selectors in 
a group of terminals corresponding to that oc 
cupied by said first group of terminating trunks 

75 in said office selectors, selection control equip 
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ment, at said originating office, including a plus 
rality of code registers, means under the control 
of said:code: registers for operating...a rollte. Irelay 
individual to said terminating office, means under 
the control of Said route relay for selecting an 
idle-path to said terminating office, said Select 
ing means effective to successively test said direct 
trunks said trunks to said first intermediate of 
fice and said trunks to said second intermediate 
office, meansunder the controlof Said.routerelay 
forsetting Lup. a. registrationidentifying, the: po 
sition of said terminating trunks, means, lunder 
the control of One of saidi code::registers fibriden 
tifying the position of . Said; secondary-office ser 
lectors before said primary office selectors, a 
series of steering relays, means under the control 
of Said steering relays for operating Said. Select 
tors, and means under the control of Said, route 
relay for preventing the operation. Of said steer 

O 

ing relays, for operating said steering relatys 20 
through a single-cycle of operation in connection 
'with said route relay controlled identifying means 
or for operating said steering relays through two 
cycles of operation in connection. With said code 
register controlled identifying, means and said 25 
route relay controlled identifying means; inac 
cordance With the selected path to said terminat 
ingoffice. - 

13. In a telephone system, ang originating.office, 
a terminating office, direct trunks connecting 30 
said originating office-and-said terminating: Office, 
safirst...intermediate office, a first group of alter 
nate trunks, connecting Said originating office 
and said intermediate office, office: selectors at . 
said first intermediate, office, a first.group of tere i 
minating, trunks: connecting; said: first interme 
diate office and said terminating office, and ap 
pearing:in aparticular group of terminals in said 
office selectors, a second intermediate:office,.asec 
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ond group of alternate trunks connecting said 
originating: office with said second intermediate 
office primary, and secondary office, selectors; at 
sadd.second intermediate office, a secondigroup; of 
terminating trunks: connecting, said second ira 
termediate office and, said terminating office and 
appearing before said secondary office, Selectors 
in a group of terminals corresponding to that 
occupied by said first group of terminating trunks 
in said office selectors, selection control equip 
ment, at said originating office including as plus 
rality of code: registers, means under the control 
of said code registers; for Operating a route relay 
individual to said terminating, office; means 
1nder the: control of Said rolute, relay; for Selecte 
ing an idile. patih to said. terminating; office; said 
selecting meaas:effective to Successively test said 
direct trunks, Said, trunks; to said first interne 
diate: office and said trunks to said:second inter 
mediate office, means under the control of Said 
route:relay for setting up a registration identifyi. 
ing the position of said: terminating, trunks, 
means: under control of one of said:code registers 
for identifying the position of Said secondary-of 
fice selectors before: said primary office selectors, 
a primary office, selection relay operated if the 
path selected extends through said second inter 
imediate office, aset of steering relays.forcontrolir 
ling selections at said intermediate. Offices, means 
to operate said steering relays through one: cycle 
in connection, with said code: register controlled 
identifying means, means responsive to the come 
pletion of said one cycle to release said: primary 
office: selection relay, and means to thereafter:0p 
erate, said steering: relays through a second cycle 
in connection with said, route relay controlled 
identifying means. 

ROBERT CAMPBELLAVERY. 

  


