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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 have 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 sendei:

for each selection required for such an alternate
route.

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 seleetions 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 ccde register is used to control these selec-
tions.

The invention will be more clearly understood
from g 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, Fiz. 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 i

Fig. 10 shows the manner in which Figs. 1 to
9 should ke 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
same 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 funection of
selecting the required primary group. The pri-
mary 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-

.der 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-
vide a choice of two primary groups for any trunk
group. The relationship between the primary
groups and the A code digit will be madé more
apparent hereinafter. = -

As shown in Fig. 1 if the subscnber at substa~
tion 100 wishes to talk with the subscriber at
substation. 101 associated with the called office
102, the connection would normally be established
through the district switches 128, 121 .and office
switches 130, 121 to a trunk of trunk group {03
and through the equipment at the called office
182 to the wanted line 10f. If 5l of the direct
trunks leading to office 162 are busy, the con-
nection would then be set up over the district
switches 120, 121, office switches 146, (41, trunk
104 leading to the two-wire office selector {05 in
the first alternate office 166 and thence over the
trunk (87 to the called office 102 and the wanted
substation 10f. If all of the trunks leading to
office 106 including trunk (84 are also busy, a
second alternate route will be employed leading
from the district switches 120, 12{ by way of
office switches (50, 151 over trunk 188 to the
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two-wire office selector 109 and the three-wire
office selector 110 at the common alternate office
115 and thence over trunk {15 to the called cffice
- 182 and the wanted substation {0f.

It is to be understood that the arrangement
shown is merely illustrative. The direct ang 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 * .-

type office selector and the other a chain of two

10

panel type selectors, more than two alternate’ :

routes might be used, all of which might employ

18

a single selector in the intermediate offices orall " -

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, a
Assuming that a call is originated by the sub-
seriber at substation 100, whose line terminates
in the primary line switch (i1,
erations is started which selects an available
" path to an idle sender ang operafes 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
tit and (12 and sender link switches 189 and (61
to the pilse receiving relays indicated by box 113,
The subscriber then dials the office code of the
desired termmatmg office. Each digit is received
by the pulse receiving relays 113 and transmitted
over conductors indicated by cable {4 to the

select magnets 930 of the cross-bar register switch.

shown in Fig, 8 to control the setiing of the switch
verticals. The first or A code digit is recorded on
vertical 500, the second or B code digit is recorded
on vertical 518 and the third or C code digit: is
recorded on vertical 528, When these three digits
have been recorded relay 930 is operated, under
the control of the hold magnet (not shown) which
campletes the operation of the third digit vertical
520, as described in the “above-identified Ray-
mond patent, Relay 830, when operated, con-
nects battery over the back contact of relay §31
to conductor 941 to cause the marker-connector
549 to be operated to connect the sender with an

idle marker, for example the one partly shown

in Figs. 6 ta 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
530 connects the twelve code conductors.as well
as the checking conductors through to the regis-
ters of the marker indicated by the rectangle 764,

The registration set up on marker register 160
is transmitted to a set of translator relays 181

which bring about the operation of a certain

route relay such as relay 702, Three route relays
762, 153 and 800 may be used in completing this
call to its destination. Relay 1062 is definitely as-
sighed to the particular offlee code which was
dialed and no other.. I 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 ftrunks 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

a train of op- ¢

2,397,829

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 105 at intermediate office
166. 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 889 is assigned

1o a large number of office codes for terminating
“offices reached by a common alternate route

through the common or tandem office 1f. This
route relay controls the testing of the group of
trunks: leading to the tandem office {1l. Relay
810 is a route relay operated for the purpose of

- directing the call to an overflow trunk in case no

20

a0

“idle or alternate trunk can be found.

Coarresponding armature springs of all route
relays controlling original routes are muiltipled .
to-those of relay 102 as indicated, relays 184, 186
and -7108 being common thereto. Similarly the
armature springs of all route relays controlling
intermediate alternate routes are multipled fo-
gether and are controlleq by relays 107 and 703,
while the armature springs of all route relays
controlling common alternate routes are multi-
pled together and are controlled by relays 802
and 804. Armatures 1 to (0 of relay 702, arma-

~ tures | to 4 of relay 193, and armatures 2 to §

of relays 808 and 810 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 102 in addition to controlling the test for

- an idle trunk outgoing to the wanted office, trans-

€Q

70

cifice in case the ariginal route is ’u_»s.ed and_. s’o;;}fa: 75

mits information to the sender. Conductor 634
is normally connected to ground at the back con-
tact of the all-trunks-busy relay 6i8. Therefore,

_with relay 702 operated, ground is connected over
" contact & of relay 108, contact 4 of relay 792 to

conductor T1t6 and through the winding of relay
811 to battery. - At contact 3 relay 792 prepares
g circuit from conductor 128 to conductor T2
through ‘the upper windings of relays 952 and

912 tq battery through the winding of relay $f1.

Relays 912, 852, 916, and 956 form part of the -
office group 1eglster of the marker. Contact 3
of route relay 762 and the corresponding eon-
tacts of other original route relays are cross-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 office seleetor having ae-
cess to that office, only a single set ef offiee selec-
tions is necessary. However, since in the typical
trunk  arrangement employed for the present
disclgsure there is no office seleetor in- the origi-

“ nal route, skip office relay §tf-is operated to. in-

form the sender that ne office selections are re-
quired on the original route, while the cireuit
prepared for relays 952, 912 and 847 prepares 0
identify the group of tl‘unks required-for the al-
ternate routes. Conductor 712 may be eonnected
to either the upper or lower winding of the reg-
ister relay, the upper winding being supplied by
battery through the winding of relay §tT to add
five to the number of. the oﬂice group selected by
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the register relay. Conductor 712 may. also be
connected directly to the winding of relays 912,
916, ete. 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 112 is connected as shown through the
windings of relays 952 and 912, 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 102 closes a circuit
from ground on conductor 631, contact 3 of relay
104, contact 2 of relay 102, conductor 7i3, lower
winding of relay 1017 to battery. Relays 1012 to
1019 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 designae-
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
{0i9 which serves to ground an additional con-
ductor leading to the sender.

At its contact 5 route relay 102 closes a circuit
from ground on conductor 631, contact 4 of relay
796, contact 5 of relay 102; conductor 118, through
the lower winding of relay 1009 to battery. Re-
lays 1000 to 1810 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 (019.
Relay 1018 when operated causes the inclusion
of a high resistance at a particular state of the
operation of the sender.

At its contact {, relay 102 closes a circuit from
ground on conductor 631, contact 2 of relay 104,
contact | of relay 102, conductor TH1, lower wind-
ing of relay 961 to battery. - Relays 8900C to 810
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
910 which is.employed to transmit to the sender
information concerning the number of digits to
be expected.

Tt will be apparent that several other circuits
are prepared by route relay 102 but these circuits
do not become effective at this time.

The operation of route relay 102 has there-
fore served to operate register relays 907, 911,
1609 and 1011 thereby grounding conductors 528,
530, and 544. These conductors are connected

(=3
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. Relays 837 and 1022 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 97180 ~
bringing about the operation of relay 931 which
in turn grounds conductor. 972 to lock-in the reg-
istrations set up under the control of the route
relay 102.  The marker. then sels up a connec-
tion overthe district and. office switches:to.the
selected trunk. .. .. - e
- Direct route

L.et 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
931 to conductor: 94f to summon the marker.
When the marker grounds conductor 970 there-
by operating relay 931, battery is disconnected
from conductor 941 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 & circuit through the winding of
relay 1209 to ground at the upper back contact of
relay 1208, through the winding of relay i21l to
eround over & circuit not shown, and through the
winding of relay 1235, back contact of relay 1232
to ground. at the lower back contact of relay 1208.
Relays 1208, (2t1 and 1235 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
931, 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 358, front
contact of relay. 9317, conductor 874, winding of
relay 1106 to battery on conductor 975. Relay
1106 operates, closing a locking circuit for itself
through the winding of relay [116, front contact
of relay 1106 to ground at the upper back con-
tact of relay fi111. Relay 1116 cannot operate
at this time being shunted by the operating cir-

> cuit for relay 1106.. When the district and office

55

60

65

by the marker connector 540 through to the-.

sender where conductor 528 extends over con-
ductor 1024 to the upper winding of relay 1022
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. -

70

15

switches have been operated, ground is removed
from conductor 356 and relay 1116 operates.
With relays 1106 and {116 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 switehes to conductor 988, one or both of the
resistances 910 and 9f1, selected in ‘a manner
similar to resistances 908R and 309R, conductor
1121, lower front-contact of relay 1116, resistance
818, conductor 1255, winding of test relay 1201,
conductor 976, upper front contact of relay 11086,
conductor 1248, front contact of relay 1209, back
contact of relay 1208 to conductor 357 and thence
pack to the tip conductor of the selected trunk.
When the selector at the called office 102 is ready
to make selections, battery and ground are con-
nected to the circuit traced and relay {201 op-
erates closing a circuit from battery on conductor
815, winding of relay 1222, windings of relays
1220 and 1221 in parallel conductor 1243, front
contact of relay 1106, conductor 1256, to ground
at the front contaect: of relay 1201. Relays 1222,
1221 ang 1220 operate and lock over the front
contact of relay 1222 to ground over the inner
lower contact of relay 1209. Relay 1221 closes a
circuit from battery on conductor 975, winding
of relay 1101, back contacts of relays 1111, 1112,
- 4148, 1114 and 1115, front contact of relay 1221
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to ground over conductor 1248, Relay {101 op-
erates in this circuit closing a locking -circuit for
itself, through the winding of relay ({11, front
contact of relay 1181 to ground at the back con-
tact of relay 1112, Relay {111 does not. operate
at this time since its winding is shunted by the
operating circuit for relay 1101, Relay {181 also
closes a circuit from ground at the upper back
contact of relay 113, upper front contact of relay
11186, upper front contact of relay. 1101, winding
-of relay 1208 to battery. Relay 1208 opens the
fundamental circuit permitting relay 1201 to re-
lease.” It also opens the energizing circuit for
relay 1208 which now releases, opening. the lock-
ing circuits for relays 1220 to 1222 and permitting
these relays to release.,  ‘When relay 1221 yeleases
relay (111 operates-opening the locking circuit for
relays (106 and . 1118 ang these relays. releass.
The cireuit is now.ready to make Incoming ang
final selections at the called office or to transmit
the designation to that office in the way deter-
mined by the class registration deriveq from the
route relay. and the office desighation. Refer-
ence is made to the above-identified 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 direet trunk to the office 102, ‘Therefore
the all-trunks-busy relay 610 is operated. Relay
610 removes
neciing ground from conductors A1, U8, Ti5
and 116, releasing the register relays and can-
celling the registration set-up under the control
of the original route relay 702. At its lower front
contact, relay 610 closes a circuit over contact 6

of route relay 702, contact 5 of relay 706 to the

winding of relay 708 and battery. Relay 708 op-
eérates in this circuit locking over its contact 3

ground from conductor 631 disconi-
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to ground under the control-of relay 610, and

closing & holding ecircuit for relay 610 over the
upber contact of relay 610, contacs | of relay 108,
contact | of relay 766 to off-normal ground. on
conductor 628. Relay 708 at its.contact 2 closes

46

an obvious circuit for relay 706 which locks to

off-normal ground on: conductor 628. Relay 108
at its contact 2 also conneets ground tq conductor
121 which extends over the contact 2 of relay
1811 and conductor 726 to the. winding of relay
104 and battery. -Relay 764 operates in this cir-
cuit and is held operated over the front -contact
- of relay 706 to grounded conductor 628. Relay
. 108 opens the circuits for controlling frunk se-
lection, thereby releasing all connections between
- the marker and the office frame and in turn rs-
leasing the all-trunks-busy relay 610 and relay
188. When relay 708 recloses” its contact -4, it
| completes a circuit over-contact {0 of relay 706
- and contact
the winding
relay 783, - - : : .
. Relay 783 at its contacts I to 4 eloses the cir-
cuits for controlling the test of.the trunks lead-
ing to the intermediate alternate office 106. Since
. the alternate route includes a two-wire - office
selector, route relay 753 also closes a circuit from
ground on conductor 631, contact 9 of relay 707,
.contact 1 of relay 753, conductor 807, winding of
relay 18if to battery. Relay 1011 at its contact
2,oper;s the holding cireuit for relay 104 and that
relay releases.to restore the ‘circuits for setting
up the office selection regisiration as well as the

of the intermediate alternate route
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13 of the original route relay 162 to |
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class registration. At this time the’ circuit for
setting the compensating resistance register may
be traced from ground on conductor €31 ; contacts
1 and 3 of relay 1811, contact 6 of relay 951, con-
ductor 957, contact 5 of relay 104, contact 11 of
relay 702, conductor 150 to the winding of relay
1005 and battery. Relay 1005 operates gnd con-
nects ground to conductor 536 to brepare the op-
erating circuit. for the compensating resistance
register relay of the sender. With relay 10i1 op-
erated, the circuit for setting the office group
register may be traced from grounded conductor
631 over contact | of relay 1911, conductor 125,
contact 4 of relay 784, contact 3 of relay 102, con-
ductor 72 to the upper windings of relays 952
and 912, winding of relay.8{1 and battery. Relay
812 grounds conductor 532 and relay 917 grounds
conductor 531 to operate the corresponding office
group register relays of the sender.. . Relay . 852
is ineffective at this time. Relay {011 also
grounds conductor 548 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 997 grounding con-
ductor §28. The previously traced circuit for class
register relay {817 is also closed. In the sender
the grounding of conductors 328, 532, 531, and
536 causes the operation of compensating re-
sistance relay 898{R, office brush register relay
1922 and office group register relays 1833 and
1834, The skip office relay 931 is normal. As
described in connection with the direct  route,
when the marker has found an idle trunk to the
intermediate alternate office 186, relay 931 is op- .
erated, connecting ground to conductor . 872 to
Iock in the registration set up-by the marker and
disconnecting battery from conducior 841 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 nét
operated in this. case, a circuit is extended over
the back contact of relay.. 937, conductor 984,
winding of relay i {93 to battery on conductor 975.
Relay 1183 operates in this circuit and. closes a
locking circuit for itself through the winding of
relay 1113, inner lower contact of relay -1103 to
ground at the upper back. contact of relay 1114,
byt relay 11i3 cannot operate, being shunted by
the operating circuit’ of relay 1163. When the
marker has completed the connection with the
selected trunk, ground Is- removed from.conduc-
tor 356 and relay 1113 operates. ~ The funda-~
mental circuit for testing the condition of the se-

. lected trunk is now completed, - this- circuit ex~

tending as breviously traced from: the ring con-
ductor of the selected trunk to conductor 980,
front contact of relay 981R, resistance 999R, back
contact of relay 802R, conductor { 132, front con-
tact of relay 1118, conductor 985, resistance 978,
conductor 1258, winding -of trunk test relay 1201,
conductor 876, upper front. contact of relay 1103,
conductor 1240, front. contact of relay 1209, back
contact of relay §208, to conductor 857 and thence
~back to the tip conductor of the selected trunk.
Relay 1251 operates in- this test circuit as. pre-
viously described, in turn operating relays 1229

. to. 1222 which lock under the. control of relay
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1209, Since relays {{ 83 and 1113 gre operated,
- the operation of relay {221 closes g circuit from
ground on' conductor 1244, contact of relay 1221,
back contacts of relays {15 and. {44, front con-
tact of relay 1118, winding of relay (104 to bat-
_tery on conductor 975. Relay 1104 operates and
locks through the winding of relay I114, front
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‘contact of relay 1104 to ground at the back con-
tact of relay i115. Relay 1114 does not operate
being shunted by the operating circuit of relay
{1084, However, relay (104 closes a circuit from
ground at the front contact of relay (113, front
contact of relay (104, winding of relay 1208 and
battery. Relay 1208 opens the fundamental cir~
cuit, permitting relay 1201 to release.- It opens

the operating circuit for relay 1209 which releases, o

in turn releasing the counting relays 1220 to 1222.
When relay 1221 releases, it opens the energizing
circuit for relay (104 permitting relay 1114 to
operate. Relay {114 in operating opens the lock-

ing circuit for relays 1103 and |13 and these

relays release, in turn releasing relay 1208, re-
operating relay 1209 and preparing the sender f01
office brush selection. i

With relays 1104 and (114 operated,‘the funda-
mental circuit extends from conductor 982 over
the front contact of relay 90IR, resistance 909R,
back contact of relay 992R, conductor 1132, front
contact of relay {114, back contact of relay 1228,
winding of stepping relay 1202, lower winding of
polarized relay 1203, front contact of relay 1209,

back contact of relay 1208 to conductor 357. ui

Relay 1202 in operating closes the counting relay
circuit, which may be traced from ground at the
front contact of relay 1202, front contact of relay
1211, back contact of relay (233, back contact of

relay 1223, conductor 1248, front contact of relay -

1114, conductor 1257, contact 3 of relay 550, con-
ductor 551, back contact of relay 1023, front con-
tact of relay 1022, back contact of relay §021, con-

ductor 672, back contact of relay (225, winding .
of relay 1228, to battery on conductor 975:. Relay

1296 operates in thig circuit locking through the
winding of relay 1225, front contact of relay (228,
hack contact of relay 1234 to ground at the upper
contact of relay 1209. Relay {225 does not op-
erate at this time being shunted by the operating
circuit of relay 1226. At office 106 the selector
105 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
-1202 and that relay releases at each revertive
pulse. The first release permits relay 1225 to
operate. When the momentary revertive ground
is removed, relay 1202 reoperates, reclosing the
counting relay circuit which extends as previously
traced to conductor 612 and over the front con-
tact of relay 1225 to the front contact of relay
1235, the winding of relay 1224 and battery. Re-
lay 1224 operates and locks through-the winding
of relay 1223, relay 1223 remaining unoperated.
A second revertive pulse permits relay 1223 to
operate.  With relay 1223 operated the counting
relay circuit is extended-over the ‘front contact
of relay 1223 to conductor 670, back contact of
relay 1105, conductor 1128, winding of relay 1222
to battery.. Relay 1222 operates, locking through
the windings of relays 1220 and 1221 in parallel
as previously described.. The third revertive pulse
permits the operation of relays 1220 ang 1221,

Since the fundamental eircuit now extends over-

the back contact of relay 1220, the opération of
relay 1220 opens the fundamental circuit to bring
to an end the brush selecting operation of the
selector #95. Relay 1221 closes a -circuit from
ground over its front contact, back contact of
relay 1115, front contact of relay 114 to the
winding of relay {185 and battery. Relay 1105
locks through the winding of relay 115 but the
operation of relay 1115 awaits the opening of the
operating circuit of relay 1105 Relay 1105 op~
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‘of the ninth pulse.
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‘erates relay 1207 which in turn operates relay

1208 to bring about the release of relay 1209, the
release of the counting relays 1220 to 1226, the
release of steering relays 1164 and 1114, the op-
eration of relay (115 and the restoration of the
fundamental circuit and the counting relay cir-
cuit.

The fundamental circuit for cffice group selec-
tion is the same as traced for office brush selec-
tion except that it passes over the front contact
of relay 1415 instead of the contact of relay 1114,
The counting relay circuit extends as previously
traced to conductor 1248 and thence over the in-
ner upper front contact of relay (115, conductor
{258, contact 8 of relay 550, conductor 552, front
contact of relay 1033, conductor 674, back con-
tact of relay 1229, winding of relay 1230-and bat-
tery. When relay 1202 operates in the funda-
mental circuit, relay 1230 operates and locks
through the winding of relay 1229, relay 1229 op-
erating in response to the release of relay 1262
by the first revertive pulse. When this pulse ends,
relay 1228 operates. Inresponse to the next three
revertive pulses, relays 1227, 1226, 1225, 1224 and
1223 are operated and locked. As before, the

_operation of relay 1223 transfers the counting re-

lay circuit from conductor 1248 to conductor 670,
but with relay (185 operated this circuit now ex-
tends over the front contact of relay {105, front
contact of relay 1034, conductor 676, to the wind-
ing of relay 1234 and battery. Relay (234 op-
erates when the fourth pulse ends, locking through
the winding of relay 1233 to ground at the upper
contact of relay 1209. At its back contact relay

1234 opens the locking circuit for relays 1225 to

1238 and these relays release. - The fifth revertive
pulse permits relay 1283 to operate and transfers
the counting relay circuit from the armature of
relay 1223 to the armature of relay 1231. When

‘relay 1202 reoperates following the fifth revertive

pulse, relay 1232 -operates, opens the operating
circuit. for relay 1235 and causes that relay to
release.. The sixth, seventh, eighth and ninth
pulses cause the operation of relays 1231 to 1225.

With relay 1225 operated and relay 1235 released,
the counting relay circuit is extended through the
winding of relay 1222 to battery so that relay 1222
operates upon operation of relay 1202 at the end
The tenth revertive pulse
causes the operation of relays 1220 and 122f in
the Jocking circuit of relay 1222,

The functions of relays 1220 and 1221 are sub-
stantially the same as previously described.
Since relays {185.and ‘1115 are operated during
the office group selection, the operation of relay
{224 closes a circuit from ground over the front
contact of relay 1221, outer lower front contact
of relay ‘1115, conductor 973, confact I of relay
559, conductors 553 and 974 to the winding of
relay 1126 and battery. Relay 1106 closes a cir-
cuit from ground at the. front contact of relay

4115, back contact of relay 1103, front contact of

relay 1108, to the winding of relay 1207 and bat-
tery. Relay 12087 performs the function previous-
ly described for restoring the counting relays,
reléasing relays 1405 and (115 and operating re-
lay {116, With relays 1106 and 1116 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 v
: Assume now that no trunks were avalla.ble to -

the ‘intermediate alternate office and it -became
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necessary to use the common alternate group
leading through office f{1. It will be remembered
-that when the marker tested the trunks to the
intermediate alternate office 108, route relays 702
and 783 were operated, together with relay 706,
but relay 164 had been released. If the all-
trunks-busy relay 619 is again operated, ground
is connected over the lower contact of relay 610,
contact § of relay 793, contact T of relay 107 to
the winding of relay 789 and battery. Relay 709
locks under confrol of relay 618 and closes a
holding circuit for relay 6{0 over the upper con-
tact of relay 818, contact | of relay 189, contact

10

{ of relay 781 to off-normal ground on conductor

§28. At contact 2 relay 109 closes an obvious
circuit for relay 7187 which locks -over its contact
.2 to off-normal ground on conductor 628, opening
the holding circuit for relay 618 and the operat-
ing circuit for relay 709. At contacts 3, &, 5 and
§, relay 791 opens the circuits which control the
selection of the trunk to the intermediate office
{86 and at contact 9 it opens the cireuit for
‘operating relay 181{. When the trunk test relays
have released, relay 610 releases, in turn releas-
ing relay 788. When relay 709 releases it closes

a circuit from ground, contact 4 of relay 708;

contact 8 of relay 787, contact 6 of relay 753, to
the winding of common alternate route relay 800
and battery.

Relay 880 at contacts 3 to 6 connects battery
and ground to the circuits necessary for selecting
an idle trunk to office 145, At its contact { relay
889 closes a circuit from ground on conductor
631, contact | of relay 802, contact | of relay 800,
conductor 859, upper winding of primary office
relay 95{ and battery. Relay 951 operates and
extends its operating ground over its contact 2
to .conductor 807 thereby operating relay 1011.
With relay (841 operated and relay 104 non-op-
erated, the same class and office selection register
relays are operated, Relay 851 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 s

from ground on conductor €31, contacts { and 3
of relay 181§, contact § of relay 954, conductor
853, contact ¢ of relay 104, contact 12 of relay
782, conductor 752, lower winding of relay {060

and battery.  With relay 1000 operated ground
1s connected to conductors 536 and 537, causing!
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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 ohe of the groups

-of terminals-belonging to the two least congested

digits, the latier group of terminals being placed
directly above:the former group. of terminais.
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 oifice code, the office group register op-

25

erating circuits will be cross-connected o include
only one rclay of the selected. pair of relays, for

~example, only relay 912, while if the group of
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trunks is lecated in the second primary group, the
office group register operating circuit will be
cross-connected to include both of the relays of
the pair, that is both relays 952 and 912. Relay
852 has no function unless it becomes necessary
to select a route leading through two office selec-
tors such as office {{ 1.

In this case the primary group relay 951 is
operated and in combination with relay 952 closes
a circuit for group shift relay 958. Relay 95i
grounds conductor 954 leading to the sender and
relay 980 grounds conductor 955. Conductors 854
and 955 are extended over the marker-connector
540 to conductors 554 and 555, respectively, op-

" erating relays 8§80 and.556. .Relay 550 locks in a

the operation of both relay 916R and relay 902R .

. -in the sender,

As  mentioned hereinbefore, the individual

offices of the exchange area have been grouped:;

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~
minals, the selector may be arranged to have ac-

cess to ten groups of secondary office selectors’

corresponding to the ten digis. As is well known,
the digits 1 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

-2 small number of offices, Assuming a typical ex-

In order to provide sufficient frunks to:
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circuit from battery . through its lower winding
and contact -6, conductor 5571 to- ground at the
back contact of relay 1115 and in a circuit from
battery through its upper winding and contact 5,
conductor 860 to ground at the back. contact of
relay 1113. Relay 556 locks over its contact 110
grounded conductor 972,

As in the case of the mtermedlate alternate
office, -since relay 937 is not operated, the con-
nection of ground to conductor 356 operates relay
1103 and the disconnection of that ground per-
mits the operation of relay 1113 in a locking eir-
cuit of relay 1103. The fundamental circuit for

testing the trunks to the common office is -the

same as previously traced except that since both
relays 901R-and 902R are operated, neither of the -
resistances 908 and 908R are included in the cir-
cuit.. The operation of relay {20{ in this circuit
causes the operation of relays 1220 to 1222, as be-
fore, and relay 1221 operates relay-1104. The op-
eration of relay {208 and the release of the count-
ing relays, followed by the operation of relay 1114,
take place as previously described. The funda-
mental circuit for the first selection at the com-
mon office is also the same asthe 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 1202,
front contact -of relay i2if, back eontact of relay
1233, back contact of relay 1223, conductor. {248,
front contact of relay {114, conductor (257, con-
fact 4 of relay 550 contact 553 of the A code
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register .vertical 500 (assuming that the A code
digit was 4), conductor 671, front contact of relay
1235, winding of relay 1224 to battery on con-
ductor 275. When the fundamental circuit is
completed at the office 11l and relay 1262 op-
erates, this counting relay circuit is completed
operating relay (224, As the primary office selec-
tor. 109 opsrates in its brush selecting function,
it connects revertive pulses to the fundamental
circuit, shunting relay- 1202 as previously de-
scribed. The first revertive pulse permits relay
1223 to operate in the locking circuit of relay
1224 while the second revertive pulse permits re-
lays 1220 and 1221 to operate in the locking cir-
cuit of relay 1222. Relay 1221 operates relay 1105
and the operation of relays (207 and 1208, release
of relay 1209, release of the counting relays, op-
eration of relay 115, the reestablishment of the
fundamental circuit and the release of relays
{104 and ({14 all take place as previously de-
seribed. . .

‘With relays 1185 and {115 operated, the count-
ing relay circuit may be traced as above to con-
ductor. {268 and thence over the front contact of
relay 1 115, conductor {288, contact T of relay 550,
contact 559 of the A code register 580, contact 6
of relay 558 to conductor 674, back contact of re-
lay 1229, winding of relay 1220 to battery. Five
revertive pulses bring about the operation of re-

lays 1220 to 1222, relay 1220 opening the funda-

mental circuit to bring the selector 188 to rest,
with the selected brush set in position to hunt for
an igle trunk-in:the upper half of its terminal
bank. Relay 11i5 in operating opens the locking
circuit for relay 550 but that relay is now held
operated-in the cireuit previously traced through
its upper winding to ground at the back contact
of relay i!13. Therefore when relay ‘1221 op-
erates it closes a circuit from ground at its con-
tact, over the front contact of relay 1115, con-
ductor 973, contact 2 of relay 559. conductor 984,
winding of relay 1183 to battery. Relay 1103 op-
erates and locks through the winding of relay 113
but relay 1113 is not operated at this time. Relay
1182 operates relay {207 which in turn operates
relay 1208 releasing relay 1209 and the counting
relays to permit the operation of relay 1113. Re-
1ays {185 and 115 are locked over conductor 561,
contact 9 of relay 550 to ground over conductor
872. Relay {113 in operating opens the second
Jocking cireuit for relay 530 and that relay re-
leases, in turn releasing relays 1185 and ii15. The
sender is now ready to test whether the secondary
office selector 110 is ready to operate. The trunk
_test and seléctions 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 previgusly 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
he determined by the distribution of the office
names among the code digits. For the typical
arrangement disclosed, with relay EB6 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 rejay
856 operated, the registration of digit 8 causes
brush i to be selected and positioned to hunt over
the lower half of its bank which is the No. 2 pri-

10

15

20

40

50

65

70

75

4

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 B56 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 o 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 810. - .

It will be clear from & 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.
1t 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,
s 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 trunks to said additional trunks to con-
stifute 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 aiternate connection
through said intermediate office.

9. Tn 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, compuis-
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
irunks 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 ferminating office, a train of se-
lectors in said intermediate office for connecting
said other trunks to said additional trunks to con-
stitute an alternate route between said originating
ofiice and said terminating office, a plurality of
registers in said originating office, a route relay,
means for operating said route relay under the
Jjoint control of saig 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 systei, 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 frunks 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 originaf-

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 ang 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-

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 sald one register to select s different group of
secondary office selectors. )

5. In a telephone system an originating of-
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fice, a terminating office, direct trunks connect- .

. ing. said originating office and said- terminating
office, a first intermediate office,
. alternate trunks connecting said
fice and said first intermediate

originating of-
office, office se-

a first group of
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- lectors at sald first intermediate office, a first

+ group of terminating trunks connecting said first
. Intermediate office and said ‘terminating -office,
and appearing in a particiilar group of terminals
; in.said office selectors; a second’ intermediate of-
| fice, a. second group of alternate trunks.connect-
ing sald originating office with said second inter-
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mediate office, primary and secondary: office se- -

lectors at said second intermediate office, a. sec~

‘route relay,
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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
or 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 snd 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 g
particular group of terminals in’ said office se-
lectors, a second intermediate office, 8 second
group of alternate trunks connecting said origi-
nating office with said second intermediate office,
primary and secondary office selectors at said sec-
ond inftermediate office, a second .group- of ter-
minating trunks connecting sald 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 saig 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
means under the control of said route
relay to set up a registration effective to control
elther 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 3 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
sald ‘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 groun 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 occy-
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, meansg under the joint control of
sald 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 &aid 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, means un-
der the control of one of said registers to operate
o primary office selector at said second interme-
diate office to select a secondary office selector
having acecess to said terminating office, and
other means under the control of said route relay
to modify the control of said one register over
said primary 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 altér-
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 g 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 -ter-
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-
meit 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 g 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-
Jectors 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,

9
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-

5 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 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
cne 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 second group 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 g 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-

85 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

76 in said office selectors, selection control equip-
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ment:at said: originating office, including: a: plu-
rality.of: code registers; means under the.control
of* said cade: registers faor operating a. route relay
individual to said terminating office, means under
the control of said route relay for:-selecting an
idle. path. to. said terminating office, said iselect=
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, means.under the.control.of said:route:relay
for-setting up a. registration: identifying; the: po-
sition of said terminating: trunks, means under
the control of one of said: code registers.for iden-
tifying the position: of said: secondary- office: ser
lectors. before. said. primary: office selectors; a
series:of steering relays, means:under the. conirnl
ofi said steering relays for operating said. selecs
tors, and. means under the: control of said route
relay-for:preventing the:operation: of: said.steer-
ing relays, for operating. said. steering’ relays
through:asingle.cyele-of operation: in: connection
with:said route relay controlled identifying means
or. for-operating-said steering. relays;through: two
eyeles.of operation: in' connection: with: said code
xegister- controlled: identifying. means: and: said
route: relay-controlled identifying means; in.ac-
cordance with:the selected path:tosaid:terminat-
ing:office;. : ' : L
.. 33,. I telephone system, an-originating:office,

& terminating: -office;. direct. trunks: connecting:

said:ariginating office-and-said terminating-office;
& first. intermediate office; a. first: group:-of alter-
nate. trunks: connecting said originating: office
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and said intermediate office; office: selectors: atb -

said-first intermediate -office, a. first:group of ter=
minating: trunks: connecting: said: first: interme-
diate: office and said terminating office, and ap-
pearing:in a.particular-group:of ferminals in.said
office selectors, a:second:intermediate:office; a:secs
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end; group of alternate. trunks: connecting said
originating: office. with:said second: intermediate
office;. primary and’ secondary office. selectors: at
sald second intermediate: office, a.second:group.of
terminating: ‘trunks: connecting, said- second: ine
termediate office: and. spid terminating. office and
appearing before sald secondary office: selectors
in: &sgroup: 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. .a. plu-
rality: of code. registers, means under the control
of said code registers:for-operating a. route relay
individual - to. said: terminating, office; means
under. the: controli of .said route; relay: for: select-
ing an idle path: tolsaid. terminating: office; said
selecting means;effective; to-successively test:said
direct. frunks;. said: trunks: to; said. first. intenme-
diate.office: and said frunks to said second inter-
mediate: office;, means under the contrel. of said
route: relay-for setting: up-a: registration identifys
ing: the. position wof said: terminating. truuks,
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- seleeted: extends through said-second inter-
mediate-office, a set.of steering relays.for.control-
ling selections at-said intermediate.offices; means
tooperate said steering relays through one:eycle
in: connection; with: said .code: register .controlled
identifying means, means:responsive to-the coms
pletion: of said: one cycle. to release said:primary
office:selection relay and means:to thereafter-op-
erate said-steering-relays through.a-second cycle
in- connection with. said. route relay econtrolled
identifying:means..
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