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UNITED STATES PATENT OFFICE 
2,333,744 

AUTOMATICTELEPHONE SYSTEMI 
Norman H. Saunders, Chicago, Ill., assignor to 

Kelogg Switchboard and Supply Company, 
Chicags, I., a corporation of Illinois - 

Application February 2, 1942, Serial No. 429,232 
(CI. 179-17) 40 Claims. 

This invention relatesto automatic telephone 
systems, and its object isto provide an economical 
and reliable automatic telephone system arrang 
ed to provide the variousservices Which have 
heretofore been found necessary or desirable in 
connection with the subscriberlines. 
This application is a continuation in part of 

my prior application Serial No. 400,990, filed Judy 
3, 1941. 

GENERAL DESCRIPTION 

In addition to providingregular telephone serv 

0 

icefor individual subscriberlines, it is necessary 
orat least desirable that automatic telephone sys 
tems provide the following services: 

1. Party-line service, which includes the selec 
tion of the called party line and the signaling of 
the desired substation thereon; 

2. Reverting-call party-line service, in Which a 
subscriber at one substation on a party line is 
able to call a subscriberat any other substation on the same partyline; 

3. P. B. X. service, the provision of a group of 
subscriber lines having a common directory num 
ber, with arrangements for selecting and making 
connection with an idle line of the group when 
the common directory number is called; 

4. Non-busy-line service, the provision of a line 
which is not made busy when called, enabling 
a number of contemporaneous calls to be made 
to Such line: 

5, Call-holding service, the provision of ar 
rangements for enabling calls to a desired sub 
station to be hed therefrom, as When a sub 
scriber is being annoyed by anonymous calls; 

6. Secretarial service, the provision enabling 
the calls directed to a substation while the sub 
scriber is absent to be routed to a secretary's 
telephone; and . . . 
i 7. Intercepting service, the provision of ar 
rangements enabling calls to a disconnected sub 
station to be routed to an intercepting operator. 

It is an object of the invention to provide serv 
ices Such as those mentioned above through the 
provision of equipment commonto all of the con 
necting-link circuits. serving a group of lines 
(100 lines in the illustrated example). 
It has been chosento illustrate the invention as 

applied to an automatic telephone system of the 
type employing small-capacity primary and se 
ondary switches in tandem to replace the large 
capacity switches heretofore used as line finders 
and connectors. The disclosed tandem arrange 
ment of the small-capacity switches incorporates 

15 
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a number offeatures of improvement in addition 
tothose previousy enumerated. . . . 
As Will be described more fully hereinafter, the 

subscriberlines are divided into what are termed 
large groups (of 100 lines each); subgroups of 
small-capacity primary and secondary switching 
devicesare provided in each large group to handle 
both the originating and terminating callis; and 
control equipmenti commonto all the primary 
and secondary switching devices of a large group 
is prOVided to position theSè devices for extend 
ing originating or finder-action connections, 
Which common control equipment also responds 
to position the required primary and secondary 
switching devicesto complete terminating of con 
nector-action connections, the dialed line-desig 
nating digits for each call being stored for this 
purpose and then transferred, call-by-call, to the 
common equipmentas the common equipment be 
connes available. . , . , ' , 
A specific object is the production of a system 

of the character under the consideration wherein 
control equipmenti commonto all of the primary 
and secondaryswitching devices of a large group 
is provided to control the setting of these devices 
in outgoing of finder-action connections, which 
common equipment also responds in substantially 
the same way toposition the required primary 
and secondary switches for incoming or connec 
tor action, the dialed tens and units digits for 
each call being stored for this purpose and then 
transferred, call-by-call, to the common equip 

i ment asit becomes available. 

40 
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nector-action connections). 

A feature of the disclosed arrangement is 
that the digit-storage equipment is associated 
with the connecting-link circuit (the circuits 
which control the setting-up of incoming or con 

A further feature.is 
that the distributing device associated with each 
such link circuit has accessito each secondary 
device allotted to extend connector-action calls 
to the primary devices, whereby no connector-ac 
tion calls needbe lost at anytime because ofun 

e availability to the connecting-link circuits of idle 
connector-action secondary devices. - 
A further specific object is the production 

of a system of the character under consideration 
wherein the equipment for providing services 
such as those enumerated hereinbefore is pro 
vided in connection with the above-mentioned 
common equipment, whereby the amount of 
equipment necessary for providing such services 
is greatlyreduced. 
Other objects and features of the invention Will 

appearmore fully as the descrpition progresses. 

  



2 
The drauvings 

Referring now the accompanying draWings, 
they show by means of the usual circuit diagrams 
a Sufficientamount of the equipment inVolVed in 
an automatic telephone System embodying the 
features of the invention to enable the inVen 
tion to be understood, 

Figs. 1 to 11 are circuit drawings of the System; 
Figs. 12 and 13 illustrate the arrangement of 

I the System; and 
I Fig. 14 shows the intended arrangement of 
the sheets of drawings of which Figs. 1”to 11 are 
draWn. 

The sgstem arrangement 
i Referring now particularly to Figs. 12 and 13, 
the arrangement of the System Will be described. 
The arrangement shown in Fig. 12 illustrates 

a 1,000-line automatic telephone system compris 
ing ten 100-line groups, each of which may be ar 
ranged as indicated in Fig. 13. Each of the rec 
tangles in Fig. 12 indicates a separate 100-line 
group, each Such group haVing originating-link 
pathstaken for use automaticallyby primary and 

I secondary finder action Within the group When 
the receiver is removed at a calling substation, 
each group also having terminating or connector 
action link paths, any idle one of Which may be 
seized When a connection isto be completed to a 
subscriberline of that group. -- 
The selectors S, S , etc. to S9, located re 

spectivelybelow the 100-line groups, F1, F2, etc. 
to:0,are each but one of a number (ten, for ex 
ample) provided to handle calls originating in the 
associated i 100-line group. In the illustrated 
1,000-line System, Cnly a single rank of selectors 
is employed, the illustrated hundreds Selectors. 
If the System illustratad. Were expanded to a 
10,000-line system, two ranks of selectors would 
be provided, thousands selectors and hundreds 
selectors; While if it were reduced to a 100-line 
System, no Selectors at all would berequired, each 
originating or finder-action path being joined to 
a terminating or connector-acticn path, as will be 
understood. 
The illustrated selectors, mechanicaliy, may be 

of the usual two-motion type of automatic switch. 
Where long-life is a factor, the selectors may be 
of the so-called al-relay type, in Which a count 
ing-relay operation occurs responsive to dialed 
impulsesto Select any one of ten group relays, fol 
lowed by a hunting-relayaction to selectan idle 
link connected up by the group relay operation. 
One selector of the latter type suitable for use 
hereinis illustrated in applicant's co-pending ap 
plication, Serial No. 346,069, filed July 18, 1940, 
issued April 14, 1942, Patent No. 2,279,531. 

. Considering, for example, the selector Sl of Fig. 
12, the rectangle within which the reference 
character Si is placed may indicate the control 
relays of the selectors, while each of the short, 
heavy lines beneath this rectangle is intended to 
indicate a group of contact sets (assumed to be 
ten in the present example). Each of these 
groups of contact sets is connected up responsive 
to the dialing of a separate one of the digits 1 to 
9 and 0, as indicated. The fainter lines extend 
ing horizontally between illustrated Selectors are 
intended to indicate the multiple between se 
lectors. -. 

. . The links incoming to the 100-line group 1 
are reached from the first, or digit-1, group of 
contact sets of all of the selectors; the links in 
coming to the 100-line group #2 are reached from 
the second, ordigit-2, group of contact sets of all 

5 
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2,333,744 
of the selectors; etc., to the 100-line-group 0, 
Whose incoming links are reached from the tenth, 
or digit-0, group of contact sets of all of the Se 
lectors. 

Since the arrangement of any one of the 100 
line groups may be similar to those of all of the 
rest of the 100-line groups, it sufficesto show the 
switching and circuit arrangements of a single 
one of the 100-line groups. The 100-line group 
È9 has been chosen arbitrarily for this purpose. 

It is the 100-line group Whose incoming links are 
reached through any one of the selectors respon 
sive to the dialing of the digit 9. The SWitching 
arrangement of 100-line group #9 is shown in 
Fig. 13, while the circuit arrangements thereof 
are indicated in Figs. 1 to 11. 

Referring now particularly to Fig. 13, it Will be 
seen that the selector S3 Cf Fig. 12 is Only One 
of ten selectors provided for handling calls origi 
nating in 100-line group #9, the other selectors 
being S82 to S90, the respective groups of contact 
sets of all of these selectors being connected in 
multiple With each other and With the corre 
sponding groups of contact sets of the Selectors 
reached from the other 100-line groups. , ''' 
The One hundred subscriberlinesserved by 100 

line group #9 are subdivided into ten 10-line 
groups, each served by a separate group of pri 
mary switching devices. For example, the first 
10-line group in Fig. 13 comprises the subscriber 
lines 9 il to 910, indicated along the top of the 
drawing and connected in multiple to the selec 
tive-position contacts of the four primary switch 
ing devices IPA, IPB, PC, and PD. These 
switching devices constitute the first of ten pri 
marygroups. The second primarygroup, includ 
ing primary switches 2PAto 2PD, serves the sec 
ond 10-line group (lines 92 to 920) of the 100 
line group #9. The primary, groups serving the 
third to eighth 10-line groups have been omitted 
for the sake of compactness, but the primary 
switching devices (SPA to 9PD and fOPA to OPD) 
which serve the ninth and tenth 10-line groups 
are indicated. : - 
The lines and line multiple forall of the 10-line 

groups except the first have beenomitted for the 
sake of simplicity, as each 10-line group issimi 
lar to each of the other 10-line groups. It is 
intended to be illustrated by the arrangement in 
Fig. 13 that any idle one of the primary switch 
ing devices, such as APA to PD. for example, 
having access to a group of 10 lines can operate 
tomake connection with a calling line, and that 
any idie One of the Said deViceS can operate to 
make connection with any called line in theas 
Sociated 10-line grOlup. - 
The arrangement illustrated in Fig. 13 has 

been provided on the assumption that four con 
nections (incoming, outgoing, or both).withina 
10-line group are sufficient. For the 100-line 
group, this provides for a total of forty connec 
tions to be made with calling and called lines, 
which has been shown by experience to be much 
more than is required. Accordingiy, the total 
number of connection paths is halved in the sec 
ondary groups, as Will noW be pointed Out. 
AS illustrated in Fig. 13, a total of twenty 

secondary switching devices (each of 10-line ca 
pacity) is provided, and are arranged in four 
groups, A to D. The secondary devices are SA 
to5SA in the Agroup, i SB to5SB in the B group, 
SC to5SC in the C group, and ISD to5SD in 

the D group. In each Secondary, group, the Se 
lective-position contacts of the switching devices 
are connected respectively in multiple as indi 
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i cated, and the ten links thus provided extend re 
Spectivey to ten primary Switching devices, each 

3 
trolled from the 10-line groups of hundreds group 
9. The equipment shoWn in Fig, 1 includes 

in a different 10-line group. The five secondary 
devices S.A. to5SA, comprising the A secondary 
group, have access to the ten A primary devices 
PA to OPA; the B secondarygroup has access 

to the ten B primary devices IPB to PB; tie C 
secondarygroup has access to the ten C primary 
switching devices PC to OPC; and the D sec 
ondary group has access to the ten D primary 
SWitching devices PD to GPD. Each of the 
tWenty secondaries, fSA. to5S, therefore, has 
access to each of the 10-line groups of lines, 
through the illustrated primary switching de 
vices. The common secondary devicesare thus 
more efficient from a call-handling standpoirit 
than are the primary SWitching devices in that 
they receive calls from and extend Calls to the 
large group of one hundred lines, instead of being 
restricted to a small or 10-line group, as is the 
case of the primaries. The reduction permitted 
in the number of SWitching devices Orlinks When 
the group is enlarged is Well known, and there 
fore need not be further discussed herein. 
Of the twenty secondary Switching devices, 

some in each group are allotted to the handling 
of the originating or finder-action connections, 
the remainder being allotted to the handling of 
terminating Or connector-action connections. It 
is to be observed that devices ASA to 3SA in sec 
ondary group A, are assigned to finder action, 
and are linked respectively to the Selectors S8 
to S83; the devices SB to 3SB in secondarygroup 
Bare linked respectively to the selectors S84 to 
S86; and the first two devicesi in each of the : 
C and D secondarygroups are linkedreSpectivey 
With the SelectOFS S3 to S99. The tenremain 
ing secondary Switching devices the lasti two 

O 
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3. 5 

in each of secondary groups A and B, and the 
last three in each of the secondarygroups C and 
D), are assigned to connector action, andare 
therefore linked to the Selective-pesition contacts 
of the distributing devices, such as DR- and 
DR-2. : , 
Since the 100-line group. shown in Fig. 13 is 

group #9, calls to this group come through the 
ninth group of contact sets of all of the selec 
tors serving all 100-line groups. The link group 
reached through the ninth selector group of con 
tact setsis shown by a single line extending to the 
left from Selector S3, and then branching out 
upwardly into ten lines to indicate the ten link 
paths represented by the ninth Selector group. 
These link paths are all incoming to the 100-line 
group #9 of Fig. 13, and they extend respectively 

40 

45 

50 

55 
to connecting-link circuits CLC-i to CLC-9, 
of Which only the first tWo are indicatec, 
Each connecting-link circuit CLC--ito CIC 

10 has a selective-switching device associated 
therewith termed hereira a distributor. ne diS 
tributors DR– and DR-2 are shown associated 
respectively with the connecting-link circuits 
CLC- and CLC-2. Each of the distributors 
has ten selective-position contact sets, whereby 
it can associate its individual coranecting-link 
circuit With any one of the ten terminating or 
connector-action paths leading to the Secondary 
deVices assigned to connector action. 

The circuit drauvings. 

Referring now to the circuit dra Wings (FigS. 
1 to 11) of the 100-line group F9, the equip 
ment shoWn in Figs. 1 and 2 and in the lower 
most portion of Fig. 3 is common equipment con-7 
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transferrelay Oi, forchanging over fron finder 
action to connector action; test-cutoff relay 02, 
matching control relays. 103 to i06, controlled 
according to the instant position of the prefer 
ence group of relays 107 to f0 to match an idle 
one of the four primary switching devices in a, 
calling (or called, as the case may be) 10-line 
group with a secondary group in which there is 
at least one idle secondary device allotted for 
finder action (or for connector action, as the 
case may be). . . . . - 

Fig. 2 shows ten pairs of tens-connecting re 
layS, each pairbeing associated With a separate 
one of the ten 10-line groups. Relays 20 and 
2 l'are associated with the first 10-line group; 
202 and 212 are associated with the second 10 
lire group, etc., to the last pair, relays 20 and 
220, Which are associated With the tenth 10-line 
group. r " . 

Relays 2 ? to 220 are used both for finder ac 
tion and for connector action andare arranged 
to be mutually exclusive in their operation. Each 
of the relays 2 1 to 220 serves, when operated, 
to connect up the four primary switching devices 
having access to the associated 10-line group of 
lines. 
The relayS20 ito 20 are used for finder action 

only and each serves, when operated, to connect 
up the ten marking conductors individual respec 
tively to the ten lines of the associated 10-line 
group, Whereby the selected primary device is 
caused to be set in a position to connect with 
the instant calling line. For this purpose, each 
of the relays 20 to 2 f has ten contact pairs, 
but for the sake of compactness of the illustra 
tion, Only the first, second, ninth and tenth con 
tact pairs are illustrated. The relays 22 and 
222 are control relays associated With the group 
relays 2 il to 220. - 
The relays 23ito 240 are associated respec 

tively With the ten 10-line groups, and each of 
them serves as a cutoff relayto disconnect the 
associated 10-line group from finder action, when 
a cali isma de from a line therein at a time when 
at leastone of the primary Switches of the group 
is idle, but a busy condition in one ormore of 
the Secondary groups precludes the completion 
of the finder action. The timer RT associated 
with the relays 23 to 249 is arranged to unlock 
any operated One of these relays at frequent, in 
tervals (every ten seconds, for example) to per 
mita: further test to be made. Relays 223 and 
224 are common relays associated With cutoff 
relays 23 to 240 to bring about the operation 
thereof as above pointed out. 
The units translator shown on the lower part 

of Fig. 3, comprising the relays 30 to 306, is 
operated Over conductorsi to O Cf the cable 
CA-UM through contacts of any one of the re 
lays 20 to 20to energize the conductors to 
6 in the cable CA-PM according to the required 
setting of the relays in any orie of the four 
SWitching devices of any primary group, Such 
as the switching devices IPA to PD, Figs. 4 and 
3, of the first primary group, Relays 30 to 385 
serve also to prevent double marking in the event 
that two lines of the same 10-line group are Calling simultaneousy. 

Although the system arrangement herein dis 
closed is not limited to any particular form of 
small-capacity switching device, it has been 
chosento illustrate the invention as applied to 
a System using all-relay, small-capacity switch 



4 
ing devices at the primary, secondary, and dis 
tributor stages. . . . . . . . . . . . 
The switching devices IPA and PD of Fig. 13 

are each shown in full in Fig. 4, but switching 
devices PC and PD of Fig. 13 are each indi 
cated in Fig. 3 as a broken-line rectangle, for 
each of these devices, may be similar to thede 
ViceS PA and PB. 
The SWitching device IPA, for example, in 

cludes the five selecting relays 4 to 415, each 
of. Which has two sets of selective-position con 
tactS thereon. 
row (three contact pairs to a set) are assigned 
respectively to the first to fifth lines of the 
associated 10-line group, while the five contact 
sets shoWn just below the Ones last named are 
assigned, respectively, to the sixth to tenth lines 
in the associated 10-line group. The sWitching 
device IPA includes also a Sixth or SWitching re 
lay 416, Which remains normal when connection 
is to be made, through the concerned One of the 
relays 4 to 45, With one of the first five lines 
in the group, but is operated, along With one of 
the relays 4 i to 45, When connection is to be 
made With any one of the sixth to tenth lines in 
the associated 10-line group. The other Small 
capacity switching devices are similar. 

In addition to the relays 4 to 46 Which co 
operate as previously pointed outto select any 
desired Gne of the illustrated ten contact sets, the 
switching device PA has associated therewith a 
connection relay 40 Which, among other things, 
When operated, connects up the conductors to 
6 of the cable CAPM to permit setting of the 
relays 4 to 46 according to the marking placed 
on the conductors of this cable by the unitStrans 
lator of Fig. 3. The hold relay Tis associated 
With the SWitching device to exercise certain con 
trol functions to be hereinafter described... 

Also shown in Fig. 3 is a broken-line rectangle 
indicative of the primary groups 2 to 10. It is 
to be observed that the primary marking cable 
CA-PM extends dotted through this broken-line 
rectangle, Which is intended to indicate that this 
cable multiples into the switching device of each 
of the primary groups 2 to 10 as indicated in 
connection with the primary switching devices 
EPA to PD of Figs. 4 and 3. 
Of the ten subscriber lines served by the pri 

mary switching devices, IPA to PD of Figs. 4 
and 3, only the first and sixth lines (#9li and 
H: 93) are Shown. The tip, ring, and Sleeve con 
ductors T, R, and S of each of these lines are multipled to the corresponding selective-position 
contacts of the associated primary devices IPA 
to PD. The illustrated first and sixth lines are 
served by relay 4 of device PA; the second 
relay 412 serves the second and seventh lines; 
the third relay 43 serves the third and eighth 
lines; the fourth relay 44 serves the fourth and 
ninth lines; and the fifth relay 45 serves the 
fifth and tenth lines of the associated 10-line 
group. 

Line #9li is the line of substation A., while 
line di 916 is the line of substation B. Line and 
cutoff relays 49 and 402 are individual to line 
F9, While line and cutoff relays 493 and 494 
are individuato line 9 f6. 
WhereaS, the lines F9li and : 96 are in 

dividual (or single-party) lines, Fig. 4A Shows 
lines 9 and 98 Which are partylines. Line 
t97 is illustrated as a ten-party line haVing 

substations F9 il to t970 thereon, of Which 
i only substations #97, #975, and #970 are 
shown. The line 9 8 is shown as a four-party 

The contact sets in the upper 
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line, having substations F98lto 984 thereon. 
The line equipment of line 98 comprises line 

and cut-off relays 46 and 462, as in the case 
of the individual lines. The line equipment of 
line 917, in addition to line and cutoff relays 
45 and 452, includes lockout relay 453. This 
lockout relay is arranged to enable the exchange 
switching equipment to be entirely disconnected 
from the line While a reverting-call conversation 
is being carried on over the line, Which conver 
Sations are likely to be quite frequent because 
of the large number (10) of substations con 
nected to line 97. As Will be pointed out here 
inafter, the common control equipment is ar 
ranged to distinguish between a party line with 
a lockout relay and a partyline without a lockout 
relay, and to disconnect the switching equipment 
from a party line over Which a reverting call 
has been made, only in the event that such party 
line is equipped with a lockout relay. 

Fig. 5 shows the secondary switching devices 
SA and 5SB of Fig. 13, each of which differs 
from One of the primary switching devices (such 
as PA, Fig. 4) in that there are four contact 
pairs to a set (tip, ring, sleeve, and hold). 

Fig. 6 shows the distributor DR- of Fig. 13, 
aS Well as the selector S8. This selector is as 
Sumed to be of the so-called all-relay type shown 
in applicant's Patent No. 2,279,531, issued April 
14, 1942, hereinbefore referred to. Of the relays 
of this Selector, only the switching, line, andre 
lease relays 62 to 623, one of the hunting relays 
824, and the group #9 relay 625 are shown. The 
other circuit apparatus and conductors of the 
Selector are omitted, as the details of the selec 
tor form no part of this invention. . . . . . 
The connecting-link circuit CLC-1 of Fig. 13 

is shown in Figs. 7, 8, and 9. This COnnecting 
link circuit is accessible to the selectors over the 
tip, ring, and sleeve conductors T, R, and S ex 
tending to Fig. 7 from Fig. 6, and it is intercon 
nected through cable CA-DR- to the distribu 
torDR-, Fig. 6. 
The connecting-link circuit CLC- includes 

the illustrated control relays 70 to. Il of Fig. 7; 
the control relays 89to 807 of Fig. 8; the tens, 
unitS, and party registers TR, UR, and PR of 
Figs. 8 and 9: and control relay 9 of Fig. 9. 
Along the Iower portion of Figs. 8 and 9, and 

in Figs. 10 and 11, there is shown common equip 
ent Which is a portion of and supplementato 

the Common equipment of Figs. 1 to 3. The two 
portions of the common equipmentare intercon 
neºted by the tens and units marking cables 
CA-TM and CA- UM. y v 

The portion of the common equipment shown 
Figs. 8 and 9 includes the marking terminal 

blockSB-TM and B-UM; control relays 80 and 
º; and the tens-, units- and party-identitying 
terminal blocks B-TI, B-UI, and B.-P. Tem 
porary Jumpers may be attached to the above 
mentioned blocks for marking and identifying 
QlpOSeS. - . 

The portion of the common equipment shown 
in Figs. 10 and 11 includes control relays OO ito 
100, 10 and 02, and the common-test equip 
ment CT. The common-test equipment CT in 
cludes control relays I 103 to fO9. The common 
test equipment CTis connected by cable CA-CT 
to all of the connecting-link circuits, such as 
CLC-A, of the same hundreds group. 

DETAILED DESCRIPTION 
The disclosure having been described generally, 

a detailed description of the operation of the dis 
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closed embodiment of the invention will: nowbe 
given. 

A call from substation. Alto substation B 
A description Will first be given of the opera 

tions involved When the subscriberati substation 
A calls the Subscriber at substation B. 

It is to be observed that the number of the line 
of substation Ais 911, and that the number of the 
line of substation B is 916, the lines being both 
lines of thesame large (100-line) group, and both 
of the same small (10-line) group, From the de 
scription which is to follow, it will:be understood 
hoWany line: of the System cancallany otherine 
thereOf. - 

In orderto cause a connection to be completed 
from the calling line 911 to the: calledline 916, 
the subscriber at substation A removes his re 
ceiver; Waits for dialtone, Which he hears When 
connection has been extended to a seleetor; and 
then dials the hundreds, tens, and units digits - 
9, 1, and 6–in the desired number, followed by 
the final digit 1 to cause ringing current to be 
applied to the called line. i 

Marking the calling 10-line group and thé 
calling line thereim. e 

When the receiver (not shown) is removediat 
substation. A, line relay-49 energizes cver the 
calling line, Assunning that at least One of the 
primary switching devices (IPA:to PD (Figs. 4and. 
3) having access to the 10-line groupin, Which 

5 

0 

the calling line is located is, idle, the closure. of . 
the inner contacts of line relay &G places a 
starting battery potential on conductor ST'of the 
f1 tens-group cable CA-Gover the following 
circuit path: from battery, by way of the resistor 
409, conductor 468, contacts of any, un'operated 
one of the hold relays (Such as: 47 and 427) of 
the associated primary group, conductor, 407, 40 conductor 406, common to all relays of the first 
10-line group, inner contacts of the operated line 
relay. , 'toconductor: 405. 
At its lower contacts, line relay. 40 places a 

marking ground potential on conductori in cable 
CA-G. The tens and units designation of the 
calling line is thus marked in cable CA-G. 
Assuming that the operation of the line relay 

40 occurs. at an instant when all of the tensºre 
lays 2-1 to.220 (and consequently relays 29 to 
2è) are in a restored condition, the previousy. 
described placing of a tens-marking battery po 
tential on conductor ST of cable CA-G results 
in the closure of an energizing circuit for group 
relays 20 f and 2 in series, as follows: from 
battery potential on conductor ST of cable 
CA-Gi, through the armature and back con 
tact of group-cutoff relay 23 f, winding of group 
relay 20i, the lower winding of group relay 2, 
normally closed contacts controlled by the lower 
armature ofrelay 2 fi, common conductor 229, the 
inner lower contacts of all of the group relays 
220 to 21i in series, and thence to groundthrough 
contacts of clearout and transfer-control relays 
222 and 22. Group relays 20 and 2FF operate 
over this circuit. . . . . . ... : 

Operating the units translator UT . . . 
Up Cin operating, relay 20 i connects the mark 

conductors to 20 of the group-1, cable CA-Gd 
respectively with the conductors of units-mark 
cable CA-UM. The ground potential placedon 
the individualmarking conductor in the:group-1 
cable CA-G by the lower contacts of line relay 
40 is thereby extended, through the upper most '75 
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ing primary groupis now to be matched with 

5 
contacts of: relay 20, toconductor of the unibs 
marking cable CA-UM, closinga circuit through 
the outermost contacts of relay: 306, upper wind 
ing of relay 3, innerupper contacts of Irelays 
302 to 3055 and thence to batterythrough the 
associatedi resistor. RelayS0:li operates over this 
circuit. AitSupper armature, iti places amark 
ing ground potential on conductor. 1: of the: pri 
mary marking cable CA-PM, While abits lower 
armature it connects conductor. 6 in cable 
CA-UM to the marking relay: 366, but relay 306 
is not operated at this time, since the conductor 
6 in cable: CA-UM is grounded orly When the 
sixth lie in: a tens group: is calling, or is being 
called, in Whici case relayS. 3 li and 306 are: both 
operated to ground both the first and the sixta 
conductoEs;in cable: CA-PM. - -- - 
At this point it shouldbe noted that the re 

lays 30 to 306: are so: connected that the mark 
ing of only a single line canbe impressed upon 
the conductors of cable CA-PM, eventhough two 
ormore lines in the same 10-line group, are: call 
ing simultaneousy. For example, when relay 
306 operates, which it, does. when any one: of 
the sixth to tenth-lines in a 10-line group is 
calling, or is being called, iti disconnects the con 
ductors t to 5 of the cable CA-UM, associated 
respectively with the first to fifth lines of a 
group, whereby only the sixth to tenth: conduc 
tors in cable CA-UM.are effective to operate the 
relays, 30 i to 305 under that condition. The 
battery-chain contacts caried by relays 32 to 
305 insure that no-two. of these relays. canbe 
operated at the Same time. As an additional 
safeguard, the.ground potential through, which 
conductors 2 to 5 of the cable CA-PM canbe 
marked is carried through chain, contacts of re 
lays 30 ito 304. , - . . 
The ground potential applied to conductor. 

of cable CA-PM, is effective toposition which 
ever one of the primary Switching: devices APA 
to: PD becomes connected up to extend the 
calling line... , 
Selecting the primary suitehing devicesi in tie 

i calling 10-line group 
I Upon operating overits previousy traced cir 
cuit, relay 2, at its lower armature, locks the 
lower terminal of its lower winding to ground 
through contacts of relays. 222 and 22, at the 
same time disconnecting, its lower Winding from 
the common conductor 229. At its. inner arma 
ature, relay 21 i disconnects ground, potential 

i from conductor 229 to thereby prevent opera 
tion of any further group relays overa circuit 
such as that above traced Theremovaloi ground potential from conductor 229 also pre 
vents operation of transfer-control relay 22, 
until the current finder action has been.com 
pleted.: , i 

Relay 24 falso connects the conductors A. to 
Eo of the primary-control cable CA-PC respec 

ly to the conductors A. to D of the first-group 
rimary-control cable CA-PC1, thereby select 

ing the group of primary switching devices (PA 
to PD) having access.to the 10-line group con 
taining the calling line. 
Matehing an ide primary device vith an ide 

i finder-actioni secondarygroup 
An idle primary Switching, device in the cali 

finder-action secondary device therein respon 
sive to the described connecting up of the con 
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ductors of the cable, CAPC 
Sumed that the relays ICT to i 0 of the prefer 
ence group PG are all in their illustrated re 
stored condition at this time, in which event 
secondary group A has the preference, for 
ground potential is extended (through contacts 
of relays i 10 and 108) directly to the inner ar 
mature of the Arelay: 103 of the matching-con 
trol group MC. 

Let it be assumed now that all four of the pri 
mary switching devices IPA to PD, Figs. 4 and 

- 3, of the selected primary group are idle at 
this time. In this event, all four of the con 
cerned holdi relays, Such as 47 and 427, are 
restored, and battery potential is applied 
through all four of the connecting relays, Such 
as 40 and 420, to all four of the conductors A 
to D of the associated primary-control cable 
CA-PC. Battery potential is thus extended, 
through contacts of the operated group relays 
2, and over the four conductors of cable 
CA-PC to the junction of the windings of the 
reSpective relayS 03 to G6 of the matching con 
trol group MC. Let it be aSSumed further that 
there is at least one idle finder-action secondary 
in each of the four Secondarygroups. In this 
event, there is ground potential On the upper 
terminal of the upper Winding of each of the 
relays il to 106, as Will now be pointed out. 

It is to be observed that the finder-action 
secondary cable CA-FS leads from equipment 
illustrated in Fig. 1 to the four secondarygroups, 
carrying 12 conductors, including group con 
ductors GA to GD, associated respectively With 
the finder-action Secondary devices in secondary 
groups A to D. As shown in Fig. 5, conductor 
GA in cable CA-FS, is common to the finder 
action secondaries in secondarygroup A, and is 
supplied With ground potential through contacts 
of the hold relay 507, as long as the secondary 
device SA is idle, and is similarly supplied With 
ground potential at each other idlefinder-action 
Secondary deVice in group A. , Similarly, conduc 
tors GB to GD in cable CA-FS extend to the 
finder-action secondary devices in Secondary 
groups B to D, respectively. By this arrangement, 
under the present assumed conditions, each of the 
conductorSGA to GD of cable CA-FS is ground 
ed, whereby ground potential, through contacts 
of the unoperated relays Of and 02, is applied 
to the upper terminal of each of the relays 03 
to 106 of the matching control group MC, and 
all four of these relays operate, each in series 
with the connecting relay (such as 40 and 420) 
of the corresponding primary device i PA to PD. 
None of the said connecting relays, however, can 
operate at this instant because of the indicated 

i high resistance of the upper Windings of relays 
03 to O6, - - 
With preference ground potential applied, as 

described, only to the armature of the A relay 
03, Only relay 03 canlock itself operated, 

through its lower-resistancelower winding. Each 
of the relays 03 to i06 closes an operating cir 
cuiti for test-cutoff relay 02, Whereupon relay 
02 open-circuits the upper Winding of each relay 

i 03 to I06, Whereupon relays i 4 to 106 imme 
diately restore. Relay 03, hoWever, remains op 
erated, and relay 410 operates, in the following 
locking circuit: from ground, through contacts 
of the unoperated relays 10 and 108, lower ar 
mature and front contact of relay 03, the loW 
resistance lower Winding of relay 03, conductor 
A of cable CA-PC, contacts of relay 2, con 
ductor A of cable CA-PC, contacts of the un 
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It may be as operated hold relay 47, and the winding of 

necting relay 40, to battery. 
. . Finding the calling line 

The primary switching device PA'is selected 
by the operation of connecting relay 40 over its 
above-traced circuit, in series with the low-re 

con 

sistance lower winding of the locked matching 
control relay 03. Relay 40 connects the con 
ductors to 6 of the primary marking cable 
CA-PM respectively with the selective relays 
41 i to 46. Conductor of cable CA-PM has 
been marked by ground potential applied there 
to as previously described at the units transla 
tor UT, Fig. 3, conductors 2 to 6 of this cable 
being unmarked. As a result, relay 4 operates, 
but relayS 42 to 46 remain unoperated. 
Upon operating, relay. 4 Il connects up the tip, 

ring, and sleeve conductors T, R, and S of the 
# and #6 lines in the associated 10-line group, 
but the connecting up of the il 6 line is ineffec 
tive at this time because switching relay 46 re 
mains unoperated, and only the ti line of the 
group (the calling line f9f ) is effectively con 
nected up. The tip, ring, and sleeve conductors 
of the calling line #94 arethereby extended, 
through the uppermost set of contact pairs of 
relay 4li, and thence through contacts of the 
un'operated Switching relay 46, to the tip, ring, 
and sleeve conductors of the primary link PIA, 
eXtending to the secondary multiple in the A sec 
Ondarygroup. V 

Marking the actuated primary svitching device 
35 
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The actuated primary switching device IPA is 
marked in the A secondary multiple to enable 
the-finder-action secondary switching device in 
the Agroup Which is to operate to make connec 
tion With the actuated primary device IPA. This 
marking is accomplished only during the time 
connecting relay 40 is operated, being accom 
plished asfollows: . 
Connecting relay 40 applies ground potential 

to the marking conductor M2 (not used on any 
of the primary switching devices accessible 
through selective positions 1 to 5 of a secondary 
SWitch), and it applies a marking, ground poten 
tial through contacts of hold relay 417, to the 
marking conductor M, illustrated as included in 

ì the primarylink PA, extending to the secondary 
multiple of the A-secondary group. 
Selecting a finder-action secondary device in the 

matched Agroup 
AS a further result of its above-described op 

eration, matching-control relay 103 connects up 
conductor CA of the cable CA-FS, to prepare 
for the Selection of a finder-action device in the 
A secondarygroup. 

Attits loWer armature, test-cutoff relay O2 
closes a circuit, through contacts of relay i lo, 
for the upper Winding of relay O9 of the pref 
erence group PG, whereupon relay O9 operates 
and applies ground potential to conductor. 
With relays i04 to i 06 restored, and relay.e3 
locked operated, the grounding of conductor 
closes a circuit as follows: from ground, through 
the loWer contacts of relay i 10, contacts of the 
operated relay I09, conductor fi, contacts of 
the operated matching-control relay O3, contacts 
of the unoperated transfer relay Of, conductor 
CA of cable CA-FS, lower contacts of the unop. 
erated hold relay 507 of secondary switch SA 
(assuming device fSA to beidle), and thence to 
battery, through the winding of connecting relay 



500º Relay 500thereupen operatesto select de 
viee SA for operation. 

Einding the calling primaru device 1PA. 
When relay 500 operates it connects up the 5 

associated selective relays 50 lito 506, Whereupon: 
relay:50 operates over conductor, Miofilink: PIA, 
marked aspreviously describedthrough the out 
ermost contacts of connecting: relay 40. The 
tip, ring, sleeve, and hold conductors, T, R, S, 10 
and H. of the link.P.A. are thus extended through 
the-uppermost contact set of relay-50, and thence 
through contacts of the- un'operated.: SWitching 
relay, 506 to the conductors. T, R, S, and Hon: 
the outgoingside of the switching device SA. 15 

Preparing the-selector S81 for Gparation 
The: said tip, ring, and sleeve conductors fur 

ther: extend, by way of secondarylink SA, to. 
the:Selector S8; a portion of Whose circuits are: 2o 
shownin. Fig. 6: The tip, ring, and sleeve con-. 
ductors of the: calling line i 9 i? are thus ex 
tended (through. devices, iPA. and SA) to the 
selector SB;: Thelower: Winding of line relay: 
622: is now energized over the calling line, in 25 
parallel with the Winding of line relay: 40. Line: 
relay 622Èthereupon operates, causing release 
relay 623 to. operatesto prepare:the selector for 
operation. Release: relay: 623Eplaces ground po 
tential on the sleeve conductor S, of link SIA, 30 
anditi-piaces:ground potential on the hold con-, 
ductor. Hof the said link S A. The: placing of 
ground potential on the hold conductor: H of 
link SAà operates. hold relay.507 toclose a lock 
ingi circuit at its: inner, lower armature for the 85. 
operated selective relay 50. At itsuppermost 
armature, relay.507 disconnectsground potential 
at one-point from the group-conductor G.A. and 
places. it.-upon-the associated hold conductor H, 
thereby. closing a circuit, through contacts of 40 
the un'operated i relay 506, and through contacts 
of the operated relay 50, over conductor: H-in 
the-link PAA, for the hold relay: A 17 of the pri 
mary device. PA. i Relay-47 thereupon oper 
ates and closes a locking circuit at its innerº 45 
lower contacts for the operated selective relay. 
& The operated switching devices I SA and 
PA arethus locked in operated condition" sub 

ject to the continued grounded condition of the 
holdiead H. of the secondarylink SHA, eXtende 50 
ingtotine selector S84, Fig. 8. '', , , I 

Sei2ing the calling line 
As. ai result-of-the placing of ground potential 

on-the sleeve conductor Sof the link Si Abyre 
lease relay 623; ground potential is sextended 
over the sleeve conductor S of the connection 
established through the devices ASA and PA, to 
cutoff relay.462 of the calling-line. The sleeve 
conductor Sof the calling line is thus marked 
busy in the line multiple between the selective 
position contacts of the primary devices IPAto 
iPD. Cutoff relay 432 operatesto disconnect: 
ground potential from the tip talking conductor 
T of the calling line and to disconnect the wind- 65 
ing of line relay 401 from the ring talking con 
ductor R of the calling line, following which the 
further flow of current over the conductors of 
the calling lineis from the battery and ground 
connections thereto, through the windings of the o 
double-wound line relay Se2 of the selector S8, Fig. 8. 
A dial-tone signal is now impressed on the 

calling line from the commondial-tone lead 627 
and through the condenserº 626, toinform the 75 
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i calling subscriber at: substation-Athat he may 
nowl dialthe digits (9, 1, 6; and1) in the desired number. 

Clearing out the common equipment. 
Referringi again: to the: previously described 

operation of, hold: relay: 567: of device fSA. Figi 
5, the lower armature of, relay: 507, disconnects. 
conductor CA of cable CA-FSfrom the winding. 
ofi connecting relay.500 and preparesto extend 
this conductor-to-conductor 520, leading to the: 
next A. group; finder-action, secondary: 2SA. 
Relay. Siò, however, is. slightly slow-actingas 
indicated, to givestime forconductor CAltobe 
come ungrounded in the matching-control group 
MC Figx.1; beforethe extension: is made-where by the operation of any further. secondary device 
at this time is prevented. Relay: 507: also dis 
connects ground potential-at-one point from the 
groupiground conductor GA of thecable CA-FS, 
leaving this coaductor. grounded tirGughi con: 
tacts of the un'operated:holdirelaysiofeitheridle 
one-off the group-A finder-action secondary-de 
vices2SA and 3SA; Figi 13... , 

Referring again to the previousy. described. 
operation of hold relay: 47 o primary device 
PA, relay. 4 disconnects the winding of con 

necting relay 430 Being slow-restoring, asin 
i dicated relay: 4435remains operated fora slight 
intervalbeföre.it restores, At its:middle lower 
armature, relay 43 disconnects ground frorni 
marking conductor Mii of the link PA, thereby 
terminating theimarked condition of thei pri 
mary device iPA and opening the initial circuitº 
of the now-locked i seleetive relay: 501 of theide 
vice i SA. , , 
Relay º also applies-ground potentialto 

conductori 5 of cable CA-TMto operate clear 
out relay 222 to clear out the common equip. 
ment. In the event-ttiati no Ctherline of the 
same 10-line grouphasinitiated a call since 
thereceiver was removed at the calling substa 
tion A, the clearing-out operationis also-ini 
tiated by the restoration of line relay4è, which 
occurs responsive to the previousiy describeci 
operation of cut-off relay 402. In this event; 
the inner contacts of line relay 49 i remove bat: 
tery potential from conductor 365, commonto 
all the lines of the first; 10-line group, thereby 
open circuiting and restoring group relays 20 i 
and 2 i Without any further precaution, the 
restoration of group relay 2A would allow the 
pair of group relays associated With any other 
10-line group to operate immediately, to start 
a succeeding line-finding action before the com 
mon equipmenthas had time toclear out.com 
pletely. On the other hand, in the event that 
anotherline has called in the same 10-line group 
with the line ofsubstation A (the first 10-line group), battery potential is maintained applied 
to conductor 305 by the contacts of the line re lay of such other calling line, thustendingto 
hold relays 2 Giandº 2 ti operated afterline relay 

i fi has restored, as above pointed out. Inteither 
event, cléarout relay.222 operates aspreviously 
described, through contacts of the operated re 
lays 30 and 317 of the device PA, and over 
conductor i5. Upon operating, relay 222 dis 
connects ground potential at its lower contacts 
from the contact chain, therebyunlocking and 
restoring group relay 2i, and restoring group 
relay 204, whether conductor: 485 remains sup 
plied with battery potential ornot. As longas. 
relay: 222 remains operated, ground potential 
cannot be replacedº on the common operating 
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conductor 229 through the chain circuit con 
trolled by the inner lower armatures of IrelayS 
2 il to 220, and no further operations of the group 
relays cantherefore occur for the time being. 
At its upper armature, relay 222 closes a hold 

ing circuit for test-cutoff relay 02 to maintain 
it operated after relay i O3 restores, as it does, 
responsive to the Separation of the Upper con 
tacts of hold relay 4l. 
Group relay 20i, on restoring, disconnects the 

marking conductors of cable CA-G from the 
units-marking cable CA-UMI, WhereupOn any 
operated ones of the relays 30 i to 305 clear out. 
The previousy marked conductor of cable 
CA-PM is thus unmarked, opening the initial 
circuit of the now-locked selective relay 4 il of 
the device IPA. Group relay 2 l disconnects the 
conductors of the cable CA-PC from the con 
ductors of cable CA-PC. 
When relay 103 restores, it disconnects ground 

potential from conductor CA of the cable CA-FS, 
at the same time opening the initial circuit of 
test-cutoff relay 02, but relay 02 remains oper 
ated temporarily over conductor 225 and the up 
per contacts of clearout relay 222. . . . . 
In the operated secondary device SA, the 

slow-restoring connecting relay 500 restores a 
short interval after the described operation of 
hold relay 507, completing the transfer of con 
ductor CA of the cable CA-FS through the out 
ermost contacts of relay 500 to conductor 520, 
eXtending to the Succeeding finder-action Sec 
ondary device-2SA, but this occurs after the Said 
conductor CA of cable CA-FS has become un 
grounded by the described restoration of relay : 
03. 
In the operated primary device IPA, the slow 

restoring connecting relay 410 restores a slight 
interval after the described operation of hold 
relay 417. When it doesso, it removes ground 
potential from conductor 5 of the cable CA-TM, 
thereby opening the circuit of clearout relay 222. 
Relay 222 thereupon finally restores and, at its 
lower armature, it reapplies ground potential 
through the chainto conductor 229 to thereby 
permit any required further operation of group 
relays 2 to 220, and consequently of group re 
lays 29 to 210. 

Transferring the operating preference 
On restoring, relay 222 also opens the hold 

ing circuit of test-cutoff relay 02, permitting 
that relay to restore also. Upon restoring, re 
lay 02 opens the initial circuit of the upper 
Winding of relay 
PG. When this occurs, relay 109 remains op 
erated in its locking circuit (closed at its upper 
contacts through the upper Winding of relay 
i 0) and the upper Winding of relay li Gis ener 
gized in this locking circuit, haVing been short 
circuited up to this moment. Relay l' 10 is oper 
ated by the energization of its upper Winding 
to transfer the incoming control conductor from 
the upper Winding of relay 09 to the loWer Wind 
ing of relay 0. Relay il 0 also prepares a cir 
cuit for the upper Winding of relay i O7, but this 
circuit is maintained open at the middle loWer 
contacts of the operated relay 109 for the time 
being. Relay li 0, at its lower armature, with 
relay 09 in operated condition, removes ground 
potential from conductor A il so asto maintain 
this conductor ungrounded until the next match 
ing operation of relays 03 to I06 has been com 
pleted. Relay i 10 also disconnects ground po 
tential from the inner armature of the Amatch 

09 of the preference group i 
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ing-control relay 03 and transfers it, through 
contacts of the unoperated relay i O8, to the inner 
armature of the B matching-control relay. I04, 
Whereby the operating preference has been trans 
ferred from secondary, group A to secondary 
group B. , - º 
The common equipment used in the described 

extension of the connection byfinder action from. 
theline of the calling substation A through the 
primary and secondary devices IPA, and SA . 
of Figs. 4 and 5, to the selector S8 of Fig. 6, 
has now been cleared out as described, and is 
in readineSS for further operation, the Operat 
ing preference having ; been transferred from 
the A secondary group to the B secondary group. 

Dialing the hundreds digit. 9 
When the Subscriber at the calling Substation 

A, Fig. 4, haVing heard the dial-tone signal trans 
mitted to substation A from the Selector S8l, 
Fig. 6, dials the hundreds digit 9 in the desired 
number, line relay 622 of the selector S8lis 
thereby restored 9 times momentarily. Each 
time it restores, it momentarily opens the cir 
cuit of the associated release relay 623, but re 
lay 623, being a slow-releasing relay as indicated, 
remains operated. As a further result of the 
series of momentary restorations of relay 622, 
nine momentary impulses are delivered, through 
contacts of relay 623, to the counting circuit (not 
shown), With the result that the group-9 con 
necting relay 625 becomes operated to connect 
up the group of links leading to the connect 
ing-link circuits of the ninth hundreds group, of. 
Which the connecting-link circuit CLC-1 of Figs. 
7 to 9 is one. 
The dialing operation is followed by a hunt 

ing operation of hunting relays such as 624, to 
hunt over the links of the connected group 
until an idle one is found. It may be assumed 
that the link extending to the connecting-link 
circuit CLC-l is the first one found to beidle, 
With the result that the hunting operation ter 
minates With relay 624 in operated condition. 
It may be pointed out that the selector S8lis 
preferably a so-called battery-searching selec 
tor; that is, one which must find an idle-indi 
catting battery potential on the test conductor of 
the link in order that connection Will be made 
thereto, Such a selector continuing the hunting 
operation until such potentialis found. Theidle 
indicating battery potential is normally present 

- on the sleeve conductor S of the link extending 
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of switching relay 62i occurs. 

to the Connecting-link circuit CLC-l of Figs. 
7 to 9, over a circuit path including the resis 

i 8, and contacts of Irelays 70, 704, and 

it Will be observed that relays 625 and 624, 
upon operating, lock to the hold conductor H of 
the link SA, grounded at this time at the lower 
contacts of release relay 623. 
When the hunting operation is terminated, by 

the finding of the idle link extending to the 
connecting-link circuit CLC-, the operation 

N Upon operating, 

relay 62 locks itself to the sleeve conductor S 
of the link SA, now grounded at the upper 
contacts of relay 623. Relay 62 also discon 
nectsground potential from the armature of line 
relay 622 and transfers it to hold conductor Hof 
the link Si A, So asto maintain this conductor 
grounded to hold relays 624 and 625 locked, as 
Well as to hold the devices SA and PA operated 
after release relay 623 restores, as it shorty does. 
Relay 62 also extends the tip, ring, and sleeve 
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conductors T, R, and S of the link SA, through 
contacts of the operated relays 624 and 625 to 
the corresponding conductors of the link eXtend 

i ing to the connecting-link circuit CLC-i. Line 
relay. 622, being disconnected by the operation 
of switching relay 62, nowrestores, and slow 
acting release relay 623 of the Selector restores 
a moment later and l'emOVes ground potential 
from the sleeve lead S, but this dOeSnot occurun 
til after ground potential has been applied thereto 
in the connecting-link circuit CLC-, as Willbe 
deSCibed. 

Preparing the connecting-link circuit CLC-1 
for operation - 

In the connecting-link circuit CLC-8, line 
relay 2 responds to the described eXtending 
operation of the selector S8 of Fig. 6 by op 
erating over the calling line. Upon So doing, it 

10 

15 

closes a circuit for the associated release relay 20 
93. At itS Upper armature, relay i discon 

rects the idle-indicating resistor 8 and Substi 
tutes ground potential to maintain the selector 
S3 and the devices SA and IPA in operated 
condition. At its inner lower armature, release 25 
relay 734 prepares a circuit for series relay 3 i 
and for the even-odd relayS 832 and 883, While 
at, its lovyer, armature it applies ground potential 
to the local conductor 733, thereby preparing 
certain operating and locking circuits to be 30 
described. An immediate result of the grounding 
of conductor 738 is the closing of a, circuit, 
through armatures 838 and 829 for the lower 
winding of relay 825 of the transferpair. Relay 
85 thereupon operates and at armatures 846 35 
and 87 disconnects the odd and even counting 
conductors 82 and 822 from conductors Poi 
the party register PR and transfers them to the 
ConductorST of the tens register T.R. The con 
necting-link circuit CIC- is thereby prepared 40 
for operation. 

Dialing the tens digit 1 
When the tens digit is dialed (the digit 1 in 

the presenti assumed example), line relay O2 is 
restored momentarily a number of times corre 
sponding to the value of the digit. In order to 

i explain the Cperation of the tens register TR, 
more fully, the description Which isto follow 
immediately Will be of the complete operation 
of the tens register TR, occurring only When the 
digit 0 is dialed, in Which caseline relay 62-is 
momentarily restored tentimes, instead of only 
OCe. 

Each time it restGres, line relay 2: Opens the 
circuit of release relay 04 but release relay794 
remains operated, being a slow-acting relay, as 
indicated. As a further result of each of the 
ten restorations of line relay 2-nowbeing tem 
norarily assumed, a circuit is closed, through the 
ower contacts of relay. 82, contacts of the op 
erated release relay 3, and contacts 828, far 
series relay 89. Relay 3 operates promptly 
upon receipt of the first; momentary impulse. 
Being a sloW-restoring relay, as indicated, series 
relay ºf remains operated throughout the series 
of impulses, because of Which characteristici it, 
has been termed a series relay. Upon operatino, 
relay 89 shunts contacts 828 at its middle upper 
armature, and opens apoint in the circuit of connecting relay at its upper armature, but 
these operations are material Only during the 
dialing of the party digit, Which is to follax. 
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At its lower armature, relay 8 connects the 
grounded local conductor 38to conductor 3. : 75 

9 
When the first impulse is deliVered to Series 

relay 86, a branch circuit extends, through the 
armature of relay 803 and its back contact, to. 
the lower Winding of Irelay 892. Relay 892 ac 
cordingly operates responsive to the first impulse 
and closes a locking circuit for its loWer Winding 
in Series With the: loWer Winding of relay 893. 
Relay 83 does not responduintil the impulse is 
terminated, asits upper Winding remains shunted 
as long as the impulse endures. . : 
When the first impulse is terminated, the lower 

Winding of relay 802 remains energized in a 
locking. circuit including the Iower winding. of 
relay 303, the lower contacts of relay: 802, the 
innerlower contacts of relay, 80, and the now 
grounded conductor 8 ; Relay 803 is operated 
in thislocking circuit. It disconnects the as 
Sociated impulse conductor from the loWer Wind 
ing of relay 802 and transfers it to the upper 
Winding of relay 803. 
When the secondº impulse is delivered, relay 

303 is held operated in a locking circuit in 
cluding its operated armature and front con 
tact. At the Same time, this Second impulse is 
delivered, through the inner Upper contacts of 
the operated relay 892, to theupper Winding of 
relay 892. Relay: 802 is a differential relay as 
indicated. As a result, the relay is now deener 
gized and restored by the reverse currentfloW 
in itS Upper Winding. Upon restoring it OpenS 
the locking circuit for... its loWer Windig and 
opens the deenergizing circuit of its upper wind 
ing. The circuit of the lower winding of relay 
893 is thereby opened, but relay 803 remains op 
erated for the duration of the secondimpulse 
by current flow in its upper Winding. When 
the second impulse subsides, relay: 803 restores. 
From the foregoing description it will be seen 

that relay 802 operates responsive to the be 
ginning of the first impulse; and restores respon 
sive to the beginning of the second impulse, its 
operation being controlled by relay 893, which 
operates at the end of the first impulse and re 
stores at the end of the second impulse. RelayS 
892 and 303 are thus again in restored condition 
at the end of the second impulse. These two 
relays go through this same cycle of: operations 
for each succeeding pair of impulses, relay '86 
operating at the beginning of each odd-num 
bered impulse, andrestoring at the end of each 
even-numbered impulse. 
With series relay 80 operated, the ground 

potential on conductor 738 is extended, by way 
of conductor 8, to the upper armature of relay 
802. Relay 82 accordingly applies ground po 
tential alternately to the odd and even impulse 
conductors 82 and 822. During the:receipt of 
the tensi digit (transferrelay8) being in an 
unoperated condition and transfer relay85 be 
ing operated as described), odd and even coin 
ductors 82 and 822 are extended, through ar 
natures 898 and 809 and their back contacts, 
and armatures 8 6 and 87, to the odd and even 
conductor pair T extending to the tens register 
TR. The conductors of pair Tare thus alter 
nately grounded to Secure the Successive Opera 
tion of relays 8 i to85 constituting the tens 
register TR. . . . . - 

Upon the first application of ground potential 
to the odd conductor of pair T, a circuit is closed, 
through contacts 827, for off-normal relay 807. 
Relay 87 thereupon operates and closes a lock 
ing circuit for itSelf at its inner upper arma 
ture, over conductor 744, contacts controlled by 
the lower armature of relay: 799, and contacts 
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of relay 78, to ground on conductor 738. Re 
lay 80 also opens its initial circuit. At con 
tacts 836, relay 807 opens a point in the circuit 
of ringing relay 707; at contacts 837 it prepares 
a circuit for connecting relay. 7 l; and at arma 
ture 838 it joins conductors 738 and 8 i together 
at a newpoint, at the Same time opening the 
initial circuit of the lower winding of transfer 
relay 805. Ground potential remains applied 
tothe lower winding of relay 865, however, over 
a circuit path from the noW-grounded conductor 
8l , through contacts of the operated relay 8, 
contacts of relay 804, and armature 8 i 8 and its 
front contact. ' 
As a further result of the first application of 

ground potential to the upper, or odd, conductor 
of the pair T, a circuit is closed through con 
tacts of relays 824, 825, and 822 for the first 
counting relay 82. Relay 82 thereupon oper 
ates and closes a self-locking circuit at its inner 
loWer contacts to conductor 75, connected 
through contacts of relay:0 to the grounded 
local conductor 738. At its inner upper con 
tacts, relay 82 prepares an operating circuit 
for relay 822. 
When the ground potential is first transferred 

from the odd to the even conductor of pair T 
(upon the first operation of relay 802, at the be 
ginning of the second delivered impulse), a cir 
cuitis closed through contacts of relays 825, 823, 
and 82 for the second counting relay 822. Re 
lay 822 thereupon operates; locks itSelf to con 
ductor 745; and at its upper contacts it pre 
pares a circuit for the third counting relay 823. 
The third counting relay 823 is operated through : 

, contacts of relay 822 upon the second applica 
tion of ground potential to the odd conductor 
of pair T. , 
Upon the second grounding of the even con 

ductor of the pair T, a circuitis closed thereover, 
through contacts of relay 825 and through the 
inner upper armature and front contact of re 
lay 823, for the fourth counting relay 824. Re 
lay 824 thereupon operates and locks itSelf. 
Upon the third grounding of the odd conductor 

of pair T, a circuit is closed thereover, through 
the upper armature and front contact of relay 
824, the upper armature and front contact of 
relay 823, and the upper armature and front 
contact of relay 82 for the fifth counting relay 
825. Relay 825 thereupon operates and locks 
itSelf. - 

AS a result of the delivery of the remaining 
five impulses of the present assumed series of 
ten, the counting relays 82 to 825 are succes 
Sively restored. t 
The restoration of relay 82 occurs upon the 

third grounding of the even conductor of pair T, 
as a result of Which ground potential is extended 
through the inner upper contacts of the Operated 
relays 825, 824, and 822, to the right-hand termi 
nal of relay 82, thereby short-circuiting and re 
storing relay82 f; 
Relay 822 is short-circuited and restored upon 

the next application of ground potential to the 
odd conductor of pair T, overa circuit path in 
cluding contacts of the operated relays 824 and 
823, and contacts of the restored relay821; 

Relay 823 is short-circuited and restored upon 
the next application of ground potential to the 
even conductor, overa circuitpath including con 
tacts of the operated relays 825 and 824, and 
contacts of the restored relay 822; 
Upon the next application of ground potential 

to the odd conductor (upon the delivery of the 

10 

20 

2 5 

3 5 

40 

45 

55 

60 

65 

70 

75 

2,333,744 
ninth impulse), relay 824 is short-circuited and 
restored by ground potential extended to the 
right-hand terminal thereof, through the upper 
armature and front contact of relay 824 and the 
upper armature and back contact of relay 823; 
and , . 

Upon the final application of ground potential 
to the even conductor of the pair T, relay 825 
is short-circuited and restored byground poten 
tial extended to its right-hand terminal through 
the inner upper armature and front contact of 
relay 825 and the inner upper armature and back 
contact of relay 824. 

In the presenti assumed call, the tensi digit 
dialed is the digit 1 (of the called number 96), in 
Which case only a single impulse is delivered to 
the tens register TR, and notten impulses, as 
temporarily assumed for illustrative purposes. 
Accordingly, only relay 82 of the tens register 
is operated, and relay 82 remains operated and 
locked at its inner lower armature to the 
grounded conductor 745. . 
At the end of the dialing of the tens digit, line 

relay 702 comes to rest in an operated condition 
and sloW-acting series relay 80 l restores. Upon 
restoring, relay 8, at its inner loWer contacts, 
unlocks and restores relays 802 and 803 to pre 
pare them for operation in connection with the 
next succeeding train of impulses. At its inner 
upper contacts, relay 8) opens the direct hold 
ing circuit which it maintained, through arma 
ture 88 and its front contact, for the lower wind 
ing of relay 805 following the described operation 
of off-normal relay 807. When this occurs, the 
loWer Winding of relay 805 remains energized in 
a locking circuit through the lower winding of 
relay 804 and contacts of relay 805, to the 
grounded conductor 738. Relay 804 operates in 
thislocking circuit. At its inner upper armature, 
it prepares a holding circuit for its upper wind 
ing, While at armatures 808 and 809 it disconnects 
the odd and even conductors 82 and 322 from 
the conductors T of the tens register TR and 
transfers them to the conductors U of the units 
register UR. w 

Dialing the units digit 6 
When the units digit 6 is dialed, and line relay 

702 consequently restores sixtimes momentarily, 
slow-restoring series relay 80 is again operated. 
At its inner lower contacts, it again prepares a 
locking circuit for the even-odd relays 802 and 
803, While at its inner upper contacts it extends 
ground potential, from the noW-grounded con 
ductor 8, through the upper armature and 
front contact of relay 804 to the upper Winding 
of relay 804. Relay 804 is thus held operated 
over its upper winding during the units digit. 
When this holding circuit is established, a paral 
lel restoring circuit is established for the upper 
Winding of differential relay 805, Whereupon relay 
805 restores. Upon restoring, relay 805 prepares 
a circuit for cutoff relay 806 at armature 818, 
While at its innerupper and at its loWer contacts, 
it open-circuitsboth its own Windings and the 
lower winding of relay 804. Armatures 816 and 
87 prepare for the subsequent operation of the 
party register PR. '' ... 

Even-Odd IrelayS 802 and 83 operate asprevi 
ously described to alternately applyground po 
tential to odd and even conductors 821 and 822, 
which are at this time extended, through arma 
tures 808 and 809 and their front contacts, to 
conductors U, leading to the units register UR. 
As a result, the relays 92 to 925 of the units. 



2,333,744 
register UR are operatedas described in con 
nection With relays 82 lto 825 to record the value 
of the units digit. In this recording, relays 92 i 
to 925 are first operated successively, responsive 
to the first five impulses of the digit, Whereafter 
relay. 92 is restored responsive to the Sixth im 
pulse of the digit. 
When Series relay 80 restores at the end of the 

units digit, it opens the holding circuit of the 
upper winding of transfer relay 804 at its inner, 
upper contacts Whereupon relay. 82: restores. 
The odd and even conductors 82 and 822 are 
noW extended, through armatures 88 and 809, 
and through armatures 816 and 8, to the party 
conductors P extending to the party register PR. 

Dialing the party digit 1 
When the party digit 1 is dialed, a single im 

pulse is delivered Over conductor 39, Whereupon 
the first relay 93 of the party register PR is op 
erated, and locked over conductor 46. Series 
relay 8 operates as before. " Upon operating, 
relay 8Éi closes a circuit at its inner upper con 
tacts and through contacts of the restored relays 
84 and 865 forcutoffrelay806. Relay896there 
upon operates and lockSitSelf to the grounded 
local conductor 788, at the Same time opening a 
point in its initial circuit. At armature 829, re 
lay 808 opens a further point in the circuit of 
the lower winding of relay 805 to prevent reestab 
lishment of this circuit When off-normal relay82 
is subsequently restored; at armature 82' it opens 
a further point in the initial circuit of Off-normal 
relay 67; and at armature 828 it severs the con 
nection normaly existing between series relay 
30 È and impulse conductor 739, leaving relay8) 
connected temporarily to conductor 39 through 
the middle upper contacts of relay89. 
When Series relay 80 restores at the end of 

the party digit, it. completely opensimpulse con 
ductor 39 to prevent any further response of the 
impulse-responding and recording equipment in 
the event that the calling subscriberinadvertent 
ly transmits a further series of impulses. 
Seizing the common equipment for connector 

action 
The tens, units, and party, digits (1, 6, and 1) 

having been recorded respectively in the registers 
TR, UR, and PR, the common equipment may 
now be called in to set up the connection asin 
dicated by the recorded digitS. 
Connecting relay 7 Al of the connecting-link 

circuit CLC-l is arranged to connect the con 
necting-link circuit CLC-f to the common 
equipment at a time When it is not in use by 
any other connecting-link circuit. For this pur 
pose, relay and the corresponding relays of 
the other connecting-link, circuitsare chained 
together, as indicated, in Substantially the same 
manner that relays 2 1 to 220 are chained to 
gether. 

Let it be a SSurned noW that none of the relayS 
Such as of the other connecting-link circuits 
is operated When series relay 74 restores at the 
end of the party digit. Under this connection, 
relay i thereupon operates over the following 
circuit: from ground, on chain-in conductor 35 
of the first connecting-link circuit (CLC--), 
through chain armature 72 and its back con 
tact, chain-out conductor 736, the similar chain 
conductors and contacts of the other connecting 
link circuits, chain-end conductor 3 (common 
to all the connecting-link circuits), contacts con 
trolled by armature 22, conductor.49, contacts 
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of Series relay '80, contacts 837 and 826, con 
ductor 4, lower contacts of relay 9, the Wind 
ing of connecting relay 7, conductor C. of cable 
CA-DR--, and thence through the winding of 
connecting relay: 600 of the distributorDR-i, to 
battery. Relays 600 and li operate in series 
through the above-traced circuit. Relay 600 
connects up the Selecting relayS 6) to 65 and 
switching relay 606, while connecting relay 7f i 
locks itself to chain-in conductor 735 at arma 
ture 722, at thesame time disconnecting itself 
from the common chain-end conductor 737; at 
armature 2 it disconnects chain-in conductor 
735 from chain-out conductor 736, thereby open 
ing the chain and removing ground potential 
from the chain-end conductor 37 to prevent 
contemporaneous operation of the connecting 
relay of any of the other connecting-link circuits. 
As a further result of the operation of connect 

ing relay i , connection is made With the asso 
ciated common conductors S1, S2, H, RC, SW, B, 
and ST of cable CA-CT. The incoming sleeve 
conductor Sis transferred, at armature 23, from 
its local ground connection, to ground over con 
ductor S; at armature 24, the outgoing sleeve 
conductor Sis connected to conductor S2; at 
armature 25, the upper winding of hoid relay 
Oi is connected to the common hold conductor 
H; at armature 726, reverting-call relay 795 is 
Connected to the common reverting-call con 
ductor RC; at armature 727, the winding of 
SWitching relay 769 is connected to the common 
SWitching conductor SVV; at armature 728, the 
winding of busy relay 793 is connected to the 
common busy, conductor B; and, at armature 
729, ground potential is applied to the common 
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start conductor ST, in cable CA-CT. 
At armature 30, relay 7 i grounds the indi 

Vidual transfer conductor ºlto energize trans 
ferrelay 9, individual to the party register PR. 
Relay9 thereupon operates and transfers the 
associated conductors to 9 from the common 
code conductors in cable CA-CO to the respec 
tive terminals i to 6 in the party-identifying 
connecting block B-PI. At armature 92, relay 
3 opens a point in the ringing-control circuit 
and applies ground potential tothe, access point, 
of the ten digit conductors of the party register 
PR, While at armatures 93 and 94 it grounds 

75 

conductors 9 and 902 respectively, being the 
acceSSpoints to the digit conductors controlled 
by the tens and units registers TR and UR. 
Common transfer relays 30 and 9 i 0 beingat 

this time in normal condition, the conductors i 
5 to ( of the tens register.TR and of the units reg 
isterUR reSpectively extend to the terminals of 
the blocks B-TI and B-UI, whereby the circuit 
arrangements are in readiness for the tens, units, 
and party. digits Which have been dialed to be 
identified, Whereby the appropriate class of serv 
ice can be given according to which line, and 
Which station thereon, is being called. 
The line noW being calledisone requiring no 

special Service treatment, in Which case the iden 
tity of the line is net required to be made known. 
in the common equipment. The jumpers run 
from the blocks B-TI, B-UI, and B-PI there 
fore no not include a jumper set indicative of the 
currently called tens, units, and party digits (1, 
6, and 1). 

In the common equipment CT (Fig. 11), con - 
ductor Si is normaily grounded, through con 
tacts of relays 24 and A È 96, Wherebyground po 
tential is maintained on the incoming conductor 
S of the connecting-link circuit CLC- (Fig. 7) 
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after connecting relay 7 i has operated as de 
Scribed. 
The grounding of start conductor ST of cable 

CA-CT results in the operation of transfer 
start relay 03. Relay 3 applies battery po 
tentia, through resistor il 5, to conductor 3 
in cable CATM, thereby extending battery po 
tential to the upper terminal of transfer-control 
relay 22. In the event that nOne of the tenS 
relays 2i i to 220 is operated at this time, there 
is ground potential on the common chain-end 
conductor 229, and transfer control relay .22 i 
thereupon operates. Upon operating, relay 22 
closes a direct locking circuit for itself at its 
middle loWer armature, at the Same tirne discOn 
necting itSelf from the chain-end conductor 229, 
While at itS inner loWer armature it removes 
grCULnd potential from the Starting point Of the 
associated chain to preclude the operation of any 
of the relays 2 1 to 220 for the time being. Relay 
22 also applies ground potentialto conductor 228 
to bring about the operation of transferrelay Gi, 
to complete the changeover from finder action to 
connector action. - 

Relay 22 also applies ground potential to con 
ductors i? and 2 of Cable CAM. The placing 
of ground potential on conductor A closes a cir 
cuit at this time through contacts of relays I004 
and 1009 for commontransfer relays 80 and 96 
in parallel. Each of these relayS therelupon Op 
erates. Relay. 8 disconnects the associated con 
ductors to O of the tens register TR from the 
identity block B-TI and transfers them respec 
tively to the conductors i to O of the tens-mark 
cable CA-TM, while relay 90 correspondingly : 
disconnects the conductorS i to 0 of the unitS 
register UR from the block B-UI and transfers 
them to the correSpOnding conductors of the 
unitS-mark cable CAUM. - AS a result of this, 
the first conductor () in cable CATM be 
comes grounded because the digit has been. set 
up in the tens register TR Wherein relay 82 is 
energized. At the same time, the sixth conductor 
(6) beconnes grounded in the UnitS-mark cable 
CA-UM because the digit 6 has been set up in 
the units register UR, wherein the relays 92 to 
925 have been. Successively Operated, and relay 
92 haS been restored. 
Asa, result of the aboVe-nentioned grounding 

of conductor in the tens-mark cable CA-TM, the 
upper Winding of tens relay 2A: is energized, op 
erating the tens relay 2 to record the called tens 
digiti. 

In the units translator UT, the grounding of 
the digit 6 conductor in the unitS-mark cable 
CA-UMI results in the closure of a circuit for 
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thereby connecting the connecting relays such as 
4 and 20 of the deViceS PA to PD of FigS. 4 
and 3, respectively to the matching-control re 

I lays 03 to 96, so as to energize the high resist 

0 
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ance upper winding of each of the windings 103 
to il 6, provided in each case that the primary 
SWitching device With Which the matching-con 
tro relay is associated in the Selected tens group 
(the first tens group in the present example) is 
idle, and proVided that at least one connector 
action secondary SWitching device in the group 
haVing acceSS to the concerned primary SWitching 
device PA to PD is idle. In the present ex 
ample, the upper Winding of relay 33 cannot en 
ergize, because the SWitching device IPA is in use, 
and connecting relay 49 has been disconnected, 
as described, at the Upper contacts of hold relay 

7. It may be assumed, however, that the pri 
mary switching devices PB, PC, and PDare 
all idle, in Which case each of the connecting re 
lays therein is still connected to the corresponde 
ing ones of the conductors B, C, and D of the cable 
CAPCi. It may be assumed further that at 
least one connector-action secondary in each of 
the four groups (shown most clearly in Fig. 13) 
is idle, in which case ground potential is main 
tained on each of the group conductors GAto 
GD of the cable CA-CS. The upper Winding of 
each of the relays 04 to C6 is energized in this 
event. The upper Winding of relay O, for ex 
ample, is energized over the folloWing circuit 
path: from ground, through the Uppermost arma 
ture and back contact of hold relay 5 of the 
connector-action secondary 5SB in secondary 
group B, conductor GB of cable CA-CS, contacts 
of the operated transfer relay i0, contacts of re 
lay 02, the high-resistance Upper Winding of re 
lay 04, conductor B of cable CA-PC, contacts 

- of relay 2, conductor B of cable CA-PC, up 
40 
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the lower winding of relay 30 through contacts 
of relays 302 to 305. Relay 30 thereupon oper 
ates to ground conductor l in the primary mark 
ing cable CA-PM. AtitS loWer contactS, relay 
30 extends the grounded conductor 6 in cable 
CA-UMto, the Winding of relay 306, Whereupon 
relay 306 operatesto mark the associated conduc 
tor 6 in cable CA-PM. Conductors and 6 of 
the primary cable CA-PM are thus marked by 
ground potentia, in accordance With the called 
unitS digit: 6. 

Matching for connector action 
"When relay 2 operates as above described to i 

record the tens digit I which has been stored 
in the tens register TR of Fig. 8 and transferred 
thereto, it connects the conductors of the cable 
CA-PCl of the first tens group respectively to 
the conductors of the primary cable CA-PC, 5 

per contacts of hold relay 427, and the Winding 
of connecting relay 420, to battery. Matching 
contro relay 04 operates over the above-traced 
circuit, but relay 420 does not operate because of 
the high-resistance of the upper winding of relay 
04. 
Each of the relayS Aito 3 attempt:S to close 

a locking circuit for itself and an operating cir 
cuit for the connecting relay, Such as 423, con 
nected in circuit therewith, but at this time only 
relay it is able to close a locking circuit for it 
Self, aSSunning that the B. Secondary group noW 
haS the preference. - 1 

It was explained hereinbefore how the prefer 
ence was transferred from the Agroup to the B 
group by the operation of relay i 39 during the 
described finder action and the consequent op 
eration of relay 0 at the termination thereof. 
Provided no other finder-action call has been 
handled in the 100-line group in the meantime, 
relay O is still in operated condition and relay 
198 has not operated. In this event, ground 
potential is eXtended, at the second armature 
from the bottom of relay i 0 and through its 
front contact, and thence, through the middle 
armature and back of contact of relay 08, to 
the inner armature of relay e4. With relays iO4 
to (6 operated (relay 03 remaining unoperated 
for the reason previously stated), the preference. 
ground potential on the inner armature of re 
ay 4 is disconnected from the inner armatures 
of Irelays 5 and E6, preventing locking cir 
cuits from being closed for these relays, anda 

i locking circuit for relay 34 is closed as follows: 
from the preference ground potential on thein 
ner armature of Irelay C4, through the front con 
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lay 56, through contacts of the operated relay 
5, and over conductor H of the link PB, for 
the Winding of hold relay 27 of the device IPB. 
Hold relay 427 thereupon operates. At its lower 
most contacts, relay 427 separates conductors 437 
and 468 at one point, andatitSinnerlower arma 
ture.it closes a locking circuit from the grounded 
lead H of the link PB tomaintain relay 42 
operated after its initial circuit has been opened. 
With switching relay 426 in operated condition, 
the loWer Winding thereofis in series With the 
locking circuit for selecting relay 42, so as to 
maintain relay 426 operated after its initial cir 
cuit has been opened. At its upper armature, re 
lay 427 disconnects the connecting relay 420 from 
conductor B of the cable CA-PCi, therebymark 
ing the device PBas busy to the matching-con 
trol unit, MC, Fig. 1. Being sloW-releasing, aS 
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called line is busy. The resulting ground po 
tential on the sleeve lead thereof shunts line 

i 

indicated, relay 420 does not restore immediately, 
butremains operated a slight interVal for reasons 
pointedout in connection With relay 40 in device 
PA. . At its middle lower armature, relay 427 ter 

minates the marked condition of the lead MIl of 
the link PB and applies ground potentialto con 
ductor i 5 of the cable CA-TM. Clearout relay. 
222 thereupon operates as previousy explained. 
At, its upper armature, relay 222 grounds conduc 
tor 225 to maintain test cutoffrelay 02 operated 
after matching-control relay it 4 restores, as it 
does When its circuit over the associated B lead 
is opened, as described, at the lower contacts of 
relay 57. . 
With transfer-control. relay 22 in operated 

condition, the grounding of conductor A 5 of cable 
CATM results in the grounding of conductor 
È of the cable CATM. 

Initiating the testing operation 
When ground potential is applied as described 

to conductor it of cable CA-TMI, relay di of 
the cycle group (comprising relays li 64 to i6) 
operates. At its inner upper contacts, relay il 6 
locksitself to conductor i l', grounded at the upper 
contacts of transfer control relay 22i. By this 
locking circuit, relays il 107 and 222 are main 

i 
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tained operated as longas relay 22 is held Oper 
ated, thus avoiding their premature restoration 
responsive to the restoration of the noW-discon 
nected slow-acting connecting relay 420, Which 
occurs shortly. 
The operations now occurring depend upon 

Whether the called line (916, Fig. 4), to Which 
the connection has been eXtended, is idle Oris 
buSy. 

The CClled line is busg 
Let it be assumed that the called line #96, 

Fig. 4, is busy. In this case, a guarding ground 
potential is being maintained on the associated 
sleeve conductor S to hold cutoff relay 404 op 
erated. It has been described previously that 
the sleeve conductor S in cable CA-DR- has 
been extended on the One hand through arma 
ture 724 and over conductor S2 of the cable 
CA-CT to the common test equipment CT, and 
has been extended on the other hand, through 
the devices DR-A of Fig. 6, 5SB of Fig. 5, and 
PB of Fig. 4, to the sleeve conductor S asso 

ciated with the called line #9 i6. Conductor S2 
of Cable CA-CT normally extends, through the 
winding of line-test relay 18, to ground at the 
contacts of relay i 04, enabling relay il G8 to 
operate in series with the cutoff relay of an idle 
called line. Under the present assumption, the 
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test relay i 38, preventing its operation. In this 
event, ground potential is not applied to the 
switching conductor SVV in cable CA-CT, and 
relay ii}s remains connected to the grounded 
conductor i . The loWer Winding of Irelay il 06 
is accordingly energized in parallel With the 
winding of relay 7. The operation of relay 
i i 66 is delayed somewhat by the illustrated 
short-circuited upper winding thereof. 

After a slight interval, relay 106 operates and 
applies a reverting-call test to determine Whether 
the calling and called lines are identical. More 
in particular, relay i 106 opens, points in the 
associated RC and H leads at armatures il 9 
and i 20 respectively; it short-circuits line-test 
relay. A 08 at armature A2; at its lower con 
tacts it closes a circuit for the associated slow 
Qperating relay (5; and at the contacts con 
trolled by armature i 21, it removes ground from 
the right-hand terminal of reverting-call testre 
lay i 9. Since the calling and called lines are 
not identical in the presenti assumed example, 
reverting-call test relay 03 is not shunted over 
the caled-line multiple, and therefore noW op 
erates in Series With lead S and in the hclding 
circuit of Switching relay 62 of selector S8, 
and that of cutoff relay è32 of the calling line. 
Upoli operating, relayºf 09 applies ground po 
tential, aù, its upper armature and front Contact, 
through contacts fi6, to conductor B of cable 
CA-C, thereby closing a circuit through con 
tacts 23 for busy relay 708. 
Upon operating, busy relay. 768 locks itself at 

its loWer armature to the grounded local con 
ductor 33. At the back contact of its lower 
armature, relay 708 disconnects ground potential 
from conductor 746, therebyunlocking and clear 
ing out the relays of the party register PR, and 
unlocking and restoring off-normal relay 007. 

At contacts 837, off-normal relay: 807 open 
circuits and restores connecting relays 711 and 
}}. On restoring, connecting relay 71 i frees 

the conductors of the cable CA-CT and re 
establishes the chain circuit to chain-end con 
ductor 3. . 

Relay also removes ground potential from 
conductor, restoring relay 9 t. At arma 
tures 93 and 9, relay 9 il removes ground po 
tential from the access point of the register con 
tacts of the tens register TR and units register 
UR, thereby terminating the marked condition 
of the conductors to 0 in each of the cables 
CATM and CA-UM. - 
As a result of the removal of ground potential 

from start conductor ST of cable CA-CT, trans 
fer-start relay i 03 restores and removes battery 
potential from conductor 3 of the cable CA-TM, 
permitting transfer-control relay 22 to restore. 
The restoration of relay 22 results in the re 

i moval of ground potential from conductori, 

is thereby cleared Out. 

relays ) and 2 to restore. 

Whereupon clearout relay 222 restores, as does 
relay 497. 
The restoration of relays 22 and 222 allows 

The portion of 
the common equipment shown in Figs. 1 to 
In the portion of the common equipment 

shown in Fig. 11, relay, 109 restores when lead 
Si is disconnected by relay7, and relays 106 
and 67 restore, responsive to the ungrounding 
of conductor , thereby clearing out the common 

75 test equipment CT. 
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The common equipment 

cleared out. - - , 

In the connecting-link circuit CLC -, busy 
relay 3, at its inner upper contacts, applies 
busy-tone signaling current from common lead 
33, through contacts 747 and condenser 744, to 
the incoming tip talking conductor, whereby a 
busy-tone signal is transmitted to the calling 
substation to inform the subscriberthereat of 
the busy condition of the calledline. 

It should be mentioned at this point that the 

is now completely 

0 

described operations resulting in the-giving of a 
buSy-tone signaland in the denying of the con 
nection may result also from an open condition 
of the Sleeve lead of the called line (Such as re 
sults for example When an unequipped line is 
adverently caled), for the line-test relay Ai 9 
can operate to prevent the returning of the busy 
Signal only in the event that the sleeve conductor 
of the called line is closed to battery, through the 
cutOffrelay. - , ! 

The called line is idle 
Tet it be assumed now that the desired line is 

idle When called. In this event, with connecting 
relay : È in operated condition, the completion 
of the connection to the called line results in the 
energization of line-test relay i 38 in series With 
cutoff l'elay 18 of Cailed line : 96 over conduc 
tor S2 of cable CA-CT, contacts 24, sleeve con 
dcctCS of cable CA-DR-i, and thence by way 
of devices DR-1, 5SB, and PB, to the sleeve 
conductor of the called line. Relay 404 operates 
toclear the called line for ringing and talking 
purposes, While the line-test relay fi08, discon 
nects conductor A from the lower winding of re 
lay il 6 and prepares to ground the associated 
switching conductor SW. i 
Under the assumption now being made, When 

conductor A & of cable CASTMis grounded as de 
scribed, through contacts of the operated trans 
fer control relay-2. È, as a result of the grounding 
of conductcr 15 by hold relay 47, the resulting 
operation of relay (extends ground potential 
(from conductor 3), through contacts of the op 
erated line-test relay i 8 and the upper con 
tacts of relay: i 3, to conductor SVV of the cable 
CA-CT, thereby closing an Operating circuit, 
through contacts 2, for Switchingrelay 709 of 
the connecting-link circuit CLC-. 

Switching relay 199now operates. At its inner 
upper armature, relay729 makesa, new applica 
tion of ground potential to sleeve conductor S 
of the cable CA-DR- tomaintain the called 
sleeve grounded after relay li has restored; at 
armatures 75 and 76 it completes the ringing 
circuit, over the associated conductors T and R 
of the cable CA-DR-, to the called line; at 
armature Fit closes a ring-back circuit path 
through condenser i 4; and at its inner lower 
contacts it closes a branch circuit for auxiliary 
relay. Auxiliary relay 5thereupon operates. 
At its inner lower armature, relay 70 discon 
nects ground potential from conductor 735, there 
by clearing out registers TR. and UR; at the 
front contact of its innerlower armature, relay 
i 3 closes a locking circuit for itSelf and a holding 
circuit forrelay è9 from the grounded local 
conductor 38; it additionally applies ground po 
tential to conductor Hin cable CA-DR-lso as 
to maintain the connection intact to the called 
line afte: relay il È has restCred; and at itSlower 
contacts. it. Open-circuits and restores relays 
and 609. The restoration of Irelay 7-frees the 
conductors of the cable CA-C'Tandungrounds 
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conductor 747, thereby permitting the final clear 
ing out of the common equipment as previousy 
described. 

Initiating the ringing operation 
AS previously indicated, each party line may 

have as many as ten substations connected there 
to, each of Which is signalled by a separate code. 
The codes are selected according to the setting 
of the party register PR (Fig. 9), which selects 
One or the other of the ten conductors of cable 
CA-CO, leading tc the code machine CM. The 
code machine CM may be of any desired type or 
construction, but is illustrated as a multi-cann 
code machine having cam contacts 93 to 940, 
each of which may be arranged to transmit a 
distinctive code. The code machine CMaso has 
carn contacts 93), through which ground poten 
tial is normally applied to pick-up conductor 743, 
being momentarily removed just prior to the be 
ginning of a code period. 
The previously operated Off-normal relay.807 

has a further duty in that it acts as a pick-up 
relay to start the ringing operation at the be 
ginning of the code period. The lower armature 
of Irelay 69 transferS the locking conductor 744 
for off-normal relays 807 fromits previously exist 
ing connection With the grounded local conduc 
tor 733, to the normally grounded pick-up con 
ductor 3. Nothinghappens as a result of this 
transference until the pick-up position of the 
code machine CM is next reached, Whereupon 
the resultingungrounding of pick-up conductor 
i 33 permits off-normal relay 837 to restore and 
open a further, point in its previousy, existing 
locking circuit. Off-normai relay 867 cannot, 
therefore, reoperate when conductor 33 is subse 
quently regrounded. - 
When off-normal relay 837 restores, it com 

pletes the ringing relay circuit at armature 836: 
fron ringing relay 7, over conductor 2, con 
tacts 836, conductor 2”, the back contact of 
armature 92 and the said armature, conductor 903, loWer contacts of the un'operated relays 935 
to 932, lovver armature and front contact of the 

- operated relay S3, contacts of the restored relay 
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3, and thence over conductor of the code cable 
CA-CO, to cam contacts 93 A of the code ma 
chine CM. Accordingly, ringing relay 97 is op 
erated in accordance With the code generated at 
contactS 93 . 
Each time ringing relay 7 operates, iit, re 

moVesground potential from the tip talking con 
ductor noWextended to the called line and sub 
Stitutes ringing current over lead 3 from the 
generator G. This ringing current passes over 
the tip conductor to the called line, and returns 
over the ring conductor through contacts TA6, 
contacts of relay i 28, and through the winding 
of rig-trip relay Sto battery. i 
Being of the usual retarded type, as indicated, 

trip relay 706 does not operate in the ringing 
circuit so long as the call is unanswered (there 
being the usual blocking condenser in the ring 
ing circuit). When the call is answered, hOW 
ever, trip relay 706 operates over the called line, 
its return circuit to ground being either through 
the back contact of the armature of relay , 
orthrough the front contact of the armature of 
this relay, to ground through the generator G, 
depending upon Whether the response occurs dur 
ing the transmission of ringing current or during 
a silent interval. , , 
Upon operating, relay706 connects the wind 

ing of busy relay 78 in parallel With the wind 
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ing of auxiliary relay 70, whereupon busy re 
lay 708 operates as a ring-cutoffrelay. Upon op 
erating, relay 708 locks itself to the grounded 
local conductor 38 at its lower armature, While 
at its upper and middle upper armatures it Cpens 
the ringing circuit and completes the talking 
circuit to the called line. 

Back-bridge relay 703 now operates over the 
called line, and makes an additional applica 
tion of ground potential, through contacts of the () 
unoperated hold and reverting-call relays 7 i 
and 705, to the local conductor 138. 
The calling and called subscribers may now 

converse With each other as described. 
Clearing out the established connection 

When the conversation has been terminated 
and the subscribers at substations A and B have 
replaced their receivers, the established connec 
tionis cleared out, as will nowbe described. The 
order in Which the clearing-out operations oc 
cur depends upon which of the two subscribers 
replaces his receiver first. 

The calling Subscriber hangs up first 
Let it be assumed that the calling Subscriber 

at substation A is the first to replace his re 
ceiver. Under this condition, the resulting res 
toration of line relay 702 is followed a moment 
later by the restoration of slow-releasing relay 
704. Series relay 80 does not respond at this 
time because it has been disconnected at contact.S 
828. At its lower armature, relay 704 disconnects 
ground potential at one point from local con 
ductor 738, leaving this conductor grounded at 
contacts of the operated back-bridge relay 762. 
At its upper armature, relay 04 disconnects 
ground potential from the associated sleeve con 
ductor S of the link incoming to the connecting 
link circuit from the selectors, but no idle con 
necting battery potential is applied to this sleeve 

i conductor at this time because resistor 8 is 
maintained disconnected at contacts of Irelay 70. 
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As a result, the selector S8 and the devicesi SA 
and IPA cannoW clear Out as Will be described, 
but the connecting-link circuit CLC--l is not 
marked as idle to the battery-searching SelectOrS 
because of the absence of battery potential on 
the sleeve lead of the associated link. 

Responsive to the Stated removal of ground 
potential from the SleeVe conductor, the Calling 
line is marked as idle, and cutoff relay 402 re 
stores, to reconnect line relay 4), enabling find 
er action to occur the next time the subscriber 
at substation A removes his receiver to initiate 
a call. 
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Switching relay 62 of selector S8i also re 
stores When ground potential is removed from 
the aSSociated sleeve lead. Upon restoring, re 
lay 621 disconnects ground potential from the 
aSSOciated hold conductor H, Whereupon relays 
624 and 625 restore, completing the clearing out 
of the Selector. - - - 

RemOVal of ground potential from the lead 
H of the link SA by the Selector S8 i restores 
any operated ones of the relays 50 ito 507 of the 
deVice SA, clearing out this device. Ground 
potential is thereby disconnected from the hold 
conductor Hof the link PA, permitting any op 
erated ones of the relays 4 to 4 to restore, 
clearing out the primary device iPA. 
When the subscriber at the called substation 

i Breplaces his receiver, back-bridge relay 703 re 
stores and removes ground potential from con 
ductor738. When this occurs, relays 708 to 70, 

60 

70 

75 

2,333,744. 
and 806, are unlocked and permitted to restore. 
The restoration of relay 70 reconnects battery 
potential, through resistor78, to the sleeve con 
ductor S of the link over Which the connecting 
link circuit CLC-l is seized, thereby marking 
this link as idle. 
The restoration of relay 709 opens the talking 

circuit at armatures 75 and 76, While, at the 
inner upper armature of relay 709, ground po 
tential is removed from the sleeve lead of the 
connection to the called line,marking the called 
line asidle and restoring cutoff relay 404. 
At the inner upper contacts of Irelay T1, the 

holding circuit of any operated one of the re 
lays '60 i to 606 of the distributorDR-l is Opened 
resulting in the clearing out of the distributor, 
and in the removal of ground potential from the 
hold conductor H of link S5B. When this oc 
curs, any operated ones of relays 5. I to 57 are 
permitted to restore. The device 5SB is thereby 
cleared out. A result is that the ungrounding 
of the hold conductor H of the link PB permits 
any operated ones of the relays 42 to 427 to 
restore, clearing out the link PB. 
The established connection has now been re 

leased as described and the apparatus involved 
therein is available for use in Setting up further 
COnnections. 

The called Subscriber hangs up first 
Let it be assumed now that the called sub 

scriber is the first to replace his receiver upon 
completion of the conversation over the connec 
tion established as described. Under this as 
Sumption, the only immediate result is that back 
bridge relay 703 restores and removes ground 
potential at one point from conductor 738, leav 
ing this conductor grounded at contacts of re 
lease relay 764. The connection between the 
tWolines remains intact under this condition un 
til the calling subscriber replaces his receiver, 
Wherelupon the restoration of line relay 702 is 
folloWed by the restoration of release relay 704 
tocause the connection from the calling line 
to the connecting-link circuit to clear out as 
described, and to cause the connection from the 
connecting-link circuit to the called line to clear 
out as described. 
Furifer Operation of the preference group PG 
From the description hereinbefore given, it 

is apparent that, beginning at a time When re 
layS O7 to i0 of the preference group PGare 
all in a restored condition, relay: 109 is operated 
by test cutoff relay 02 When the first call (finder 
action or connector action) is handled by the 
Common equipment; that relay i O, operates in 
the locking circuit of the upper winding of re 
lay it9 When the first call is cleared out ana 
relay 2 restores; that relay i 09 is restored and 
relay It is maintained operated by relay i G2 
When the next call is handled; and that relay 
i lo restores When this second callis cleared out 
of the common equipment and relay C2 re 
stores. It follows that relay 199' operates upon 
each odd-numbered operation of relay G2, and 
restores upon each even numbered operation of 
relay 02, and that relay 10 operates upon each 
Odd-numbered restoration of Irelay 02, andre 
stores upon each even-numbered restoration of 
relay 02. 
When relay 199restores upon the second oper 

ation (finder action or connector action) ofre 
lay 02, it completes a circuit for the lupper Wind-- 
ing of Irelay 107 Which is from ground, through 
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contacts of the operated relay 10, middle lower 
contacts of Irelay 09, inner armature of Irelay 
i 08 and its back contact, and through the upper 
Winding of relay 07, to battery. Relay i07, 
therefore, operates on the receipt of the second 
call, and relay 108 operates in the locking cir 
cuit of the upper Winding of Irelay 07, When 
the Second callis cleared out. When relays 109 
and IIO next reach the same condition (with 
relay 109 restored and relay O operated), on 
receipt of the fourth call at the common equip 
ment, a holding circuit is closed for the lower 
Winding of the operated relay 08, While the 
differential relay I G7 is restored responsive to the 
current floW in the reverse direction in its loWer 
Winding. The circuit of the Upper Winding of 
relays 107 and 108 is thereby opened, with the 
result that relay (8 restores upon the clearing 
out of the fourth call, along with relay i 10, plac 
ing all of the relays O7 and I 10 again in the 
illustrated restored condition. 
By the illustrated connections to the inner 

armatures of matching-control relays 03 to 106 
from the front and back contacts of the middle 
lower and lowermost armatures of relay 108, 
Which armatures are in turn connected to the 
front and back contacts of the second lower 
most armature of Irelay i lò, the preference 
ground potential is shifted successively fromone 
to another of the inner armatures of relays 
i 03 to i 6 in a continuous cycle as the calls 
(bothfinder action and connector action) arrive 
at the common equipment andare cleared Out. 
By this arrangement the calls are more Orless 
uniformly distributed amongst the four primary 
switching devices having access to any one ten 
line group, and amongSt the four secondary 
groups, both for finder action and for COneC 
tor action. 

Matching in other than the currently 
preferred group 

It is to be observed that the back contacts of 
the inner armatures of matching-control re 
lays 03 to I06 are chained together, each to 
the inner armature of the next Succeeding re 
lay, and that the back contact of the inner arma 
ture of relay 06 is connected to the inner arma 
ture of relay 03, thus making the chain con 
tinuous. In this Way, When any relay Which has 
the preference fails to operate, either because 
the primary switching device in Whose circuit 
the relay is included (as hereinbefore described) 
is busy, or because all of the deVices in the COr 
responding secondary group are busy, the pref 
erence ground potential is extended, through the 
then unoperated inner armature of the con 
cerned matching-control relay, to the inner ar 
mature of the next succeeding relay in the chain 
circuit. If the next succeeding matching-con 
trol relay is also unable to operate, for either 
(orboth) of the reasons stated, the preference 
ground potential is then extended to the third 
matching-control relay from the preferred one, 
and may be extended to the fourth, if the third 
is unable to operate. In this Way, even though. 
the preference ground potential is in each case 
applied to a Specific matching-control relay, and 
the corresponding group is thereby given pref 
erence, operation can take place in any other 

0 

15 

20 

25 

30 

40 

45 

50 
relays 23 i to 240. 
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group than the preferred one in the event that 
operation is unable to take place in the preferred 
grOUp. i 75 
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Finder action delaged 

Aspreviousy stated, relays 23 i to 2 (are pro 
Vided to Withdraw the calling ten-line group 
from finder action temporarily at anytime When 
the starting of attempted finder action is delayed 
for an interval of, Say, a second after the serially 
related group relays, such as 25i and 2, have 
operated responsive to the remOVal of the receiver 
at a calling substation. This provision Will now 
be eXplained. 

Let it be assumed that the subscriber at sub 
station A removes his receiver and brings about 
the operation of line relay ?i at: a tinne When at 
leastone Of the deVices iPA to PDisidle, result 
ing in the operation of group relays 20i and 2 il 
in series Over conductor ST in cable CA–G. 
AS previously explained, relay 20 i connects, up 

the mark conductors of cable CA-G, individual 
to the calling ten-line group, to the conductors 
Of cable CA-UM to cause the units translator 
UT to be set according to Which line in the group 
is calling, and relay 2 i connects the matching 
control relaySMC Over the cable CAPC to the 
devices IPA to PD of the calling ten-line group, 
With the eXpected result that one or the other 
of the matching-control relays 03 to i 66 Will 
Operate and lock itSelf a Shereinbefore described. 

Let it be assumed, hoWever, that the onlyidle 
one of the devices IPA to PD is the device IPA, 
and that all of the finder-action devices in the 
Secondary group A (including the secondary-de 
Vice fSA of Figs. 5 and 13), are busy. Finder 
action, therefore, cannot take place for the lack 
of an idle ink path. In this event, ground poten 
tial has been remoVed at all points from con 
ductor G.A. in cable CA-FS, by hold relay 507 of 
the device SA and by the similar relays of the 
devices 2SA and 3SA, Fig. 13. As a result, no 
energizing circuit eXists for the upper Winding of 
matching-control relay 03: because of the stated 
condition of the A Secondary group. No circuit 
eXists for the upper Winding of any ene of the 
matching-control relays I04 to i G6 because of the 
stated busy, condition of the devices PB to PD. 
Therefore, none of the relays f03 to O 6 can op 
erate, and relay: 102 remains unoperated, allowing 
cutoff-control relays 223 and 224 to respond. 
When any one of the relays 2 i to 226 operates, 

it closes a circuit for the lower winding of relay 
223 in series With the associated one of the cutoff 

In the present, assumed ex 
ample, relay 2 t is operated and closes a circuit 
forrelay 23 asfollows: from ground, through the 
contacts of the common release timer RT, relay 
28l, inner upper contacts of relay 2A, conductor 
226, contacts of test-cutoffrelay 02, conductor 
221, the high-resistance resistor 239, and the lower 
Winding of Irelay 223, to battery. Relay 23 is 
preferably So Wound and adjusted as not to op 
erate over the above-traced circuit because of the 
current-limiting effect of the high-resistance re 
sistor 230. Relay 223, however, being a sensitive 
relay, isableto operate, but the operation thereof 
is delayed considerably by the retarding effect of 
the upper Winding thereof, which is normally 
short-circuited as shown. Ordinarily, the above 
traced circuit is opened by test-cutoff relay i02, 
responsive to the operation of one or another of 
the matching-control relays MC, preventing relay 
223 from operating. In the present assumed ex 
ample, relay C2 is unable to operate as stated, 
and the above-traced circuit forrelay 223 re 
mains closed, enabling relay 223 to operate. 
Upon operating, relay 223 removes the short cir 
cuit from around its upper winding soasto enable 
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it to release quickly When its circuit is subse 
quently opened, andit applies ground potentialto 
the junction of the associated resistOI' : and the 
Winding of the normaly energized i relay 224, 
thereby short-circuiting the Winding of Irelay 22. 
Relay 224 restores after a slight interval, and 
When it does, it places a shunt around the high 
resistance resistor 23) and the contacts of test 
cutoff relay 02, thereby completing a low-resist 
ance operating circuit for relay 23 in Series With 
the lower winding of relay.223. Relay 23 oper 
ates When this Occurs. Upon SOdoing, it di ScOn 
nects conductor ST'of cable CA-G from the cir 
cuit of.relays 20 and 2 1 and closes a locking 
circuit foritSelfasfolloWs:from ground, through 
contacts of the common release timer RT, the 
winding of relay 23f, conductor ST of the cable 
CA-G1, conductor 405, contacts of the operated 
line relay-40, conductor 496, lower contacts of 
relay. 4, and thence to batterythrough. resistor 
409. 

Relays 20 and 2 restore responsive to the 
operation of relay 231. At its inner upper con 
tacts, relay 21 i disconnects relay 233 from in cir 
cuit With relay 23, whereupon relay 223 imme 
diately restores and remoVes the short-circuit 
from around the Winding of relay 22, permitting 
relay 224to immediately reoperate. The relays 
223 and 22 are, therefore, in readiness to time the 
finderactioninitiated at any other ten-line group 
and tollock out any other Such group from finder 
action inthe. event that matching (at the match 
ing-control circuit MC) cannot take place. 

It is evident that one ormore, connectionsmay 
become released in the neXti feW seconds to en 
able the deSired finder action to Occur. The COn 
tacts of the release timer RT preferably open 
momentarily at short intervals of, say, tein sec 
ondsto alloW any. Operated Ones of the relayS 
23 to.240 to release and, unlock. VVhen. Such 
anopening of the, contacts of RT occurs, the op 
erated group-cutoffrelay 23 restores.. When 
this occurs, provided the calling subscriber at 
Substation A has not replaced his receiverito al 
loW line relay 40 to restore, relays 2, and 2 il 
may again: operate tothereby againattenpt the 

i finder action. If Such action is SucceSSfu On the 
second attempt, ittakes place aspreviousy de 
scribed... On the other hand, if it is unsuccess 
ful, relays 223 and 224 again operate as described 
to bring about.a, second operation of Cutoffrelay 
23 lito, again clear:the common equipment. This 
may be repeated a number of times, either tintil 
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hold relay: 507 is accordingly being maintained 
operated over the hold conductor'H of the link 
SA and that matchinghastaken place between 
the finder-action portion of the A secondary 
group and an idle Aprimary device in one of the 
ten-line groups. In this event, conductor CA of 
the cable CA-FShasbecome grounded by match ing-contro relay 03 to cause the connectingre 

I lay (similarto 500) of a succeeding device tobe 
O 

30 

come operated. In this event, if hold relay-59, 
should restore before the ensuing finder action 
has been completed, the grounded conductor"CA 
of cable CA-FS wouldbe prematurely discon 
nected from the connecting relay of the succeed 
ing secondary device and be reconnected to con 
necting relay506 of the device SA, Which opera 
tion under certain conditions might resultina 
double connection orin loss of the call. Such a 
contingency, however, is prevented by the main 
tenance of ground potential on the locking con 
ductor LA of the cable CA-FSby relay 63. 
With ground potential on conductor LA, andre 
lay. 507 operated, a temporarylocking circuit is 
completed for theupper Winding of Irelay 50to 
hold this relay operated'independent of the con 
tinued grounded condition of the hold conductor 
H of the link SA. Therefore, even though the 
link SA should be freed at this time, relay 50 
stil remains operated by its upper winding until 
the current finder action has been terminated, 
whereupon relay 507 restores When conductor 
L'Abecomes ungrounded upon the restoration of 
relays 02' and 03. The same istrue of the 

i corresponding relay of the next succeeding sec 
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the calling subscriber replaces his receiver to 
Wait a While before making his call, or uintila 
finder-action path beconnes a Vailable and the: de 
sired finder action accordingly takes place. 

Safeguarding secondaru action 
A special safeguardis provided to preventifalse 

secondary action When a Secondary (eitherfinder 
action or connector-action) of a group becomes 
idle While a Succeeding Secondary ofa, grOUpisbe 
ing matched With an idle primary deVice, as Will 
noWbe described. AS previously eXplained, the 
busy. Oridle condition of the Secondary device-is 
indicated by Whether or not the hold relay (Such 
as 507 of the device SA, and 57 of the device 
5SB) is operated. If the hold relay. 5), for ex 
ample, is operated, conductor CA of the cable 
CA-FS is disconnected from connecting relay 
500 and is transferred as previously described 
through contacts of relay 500 and over conductor 
520 to the next succeeding device-2SA. Let it be 
assumed now that the device fSA is in use and 
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ondary device, if operated. 
Similarly, if connector action isensuing in the 

B secondarygroup, through the device 4SB of 
Fig. 13, which may occur When the device SSB 
is in use, and hold relay 57 is therefore oper 
ated, premature restoration of relay 57 is pre 
vented by a locking. circuit, for the upper Winding 
of this relay over conductor LB of the cable 
CA-CS, grounded through contacts of matching 
control relay.104 and test-cutoffrelay 02. 
The same provisionisextended to allfinder 

action and connector-action secondary devices as 
a safeguard against false secondary action under 
the condition stated. 

Reperting-cal Service 

Arrangements, lying party in the individual 
connecting-link circuits (such as CLC, Figs. 
7 to 9) and partiy in the common equipmenti, 
are provided for enabling directory-numberre 
verting-call service to be givento the partyline 
subscribers. By a reverting call is meantone 
madeby one party-line subscriberto another sub 
Scriber On the same partyline. S .'', e 3 
City party-line service ordinarily does notin 

clude more than four-party Se"Vice, Vihiera 
rural partyline often has as many as tensta 
tions connectedthereto. Moreover, a cohsider 
able portion of the calls originating Cm rural 
party linesare for other parties on the: Saime 
line. For this reaSon, it is desirable to make 
provision3 enabing all of the eXchange SWitch 
ing equipment to be released and returned to 
commonuse While a reverting-call. conversation 
is being carried out Cn a rurai partyline. It 
is , ordinarily un'economical, hovever, to make 
such provisions in connection With the four 
partylines Which renders service to gty sub 
scribers, because of the relatively Small portiori 
of reverting calls on such lines. A portion of 
the switching equipment, therefore, must beheld 



in the connection during a reverting-call con 
versation on a city partyline in order to guard 
the line against intrusion, and to supply talking 
current to the line. Arrangements are provided, 
therefore, for releasing all of the SWitching 
equipment, ornot, during a reverting-cal con 
versation, depending upon Whether the con 
cerned party line is, for example, a ten-party 
rural line Oris, for example, a four-party city 
line. Such provisions Wiil be explained SubSe 
quently. 

Fig. 4A shows the ten-partyrurali line 97 
and the four-party city line #99. The line 
equipment of four-party line #98 (having sub 
Stations 98 to 984thereon) is Similarto the 
line circuitS of the individual lines of Fig. 4 in 
that it comprises simply a line relay 46 anda 
cutoff relay 62. The line equipment of the 
ten-party rurali line 97 (having ten: substa 
tions, 9 to 970, thereon), in addition to 
line and cutoff relays 45 and 452, is provided 
with a lockout relay 453 which enables the line 
to be placed in a lockout condition duringa, 
reverting-ca il converSation, and to be main 
tained guarded, while talking current is supplied 
to the line through 
5. 

Reverting-Call service On tem, patg-lineS 
It is now assumed that the subscriber at sub 

station 97 on the ten-party rural line #97. 
(Fig. 4A) desires to converse With the Subscriber 
at Substation 9 0 on the Sane partyline. For 
this purpose, the subscriber at substation 9 di 
removes his receiver; Waits for dial: tone; dials 
the desired number 96; replaces his receiver 
to permit the ringing code of the called sub 
Station to be tranSmitted back Over the Calling 
party line; and removes his receiverto converse 
With the called substation When the applica 
tion of ringing current is discontinued upon the 

the Windings of line relay 
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the ninth hundreds group and to select anidle, 
link in the group. It may be assumed that the 
link exteriding to the connecting-link circuiti 
CLC-1 of Figs. 7 to 9 is the first one found to be. 
idle and is, therefore, selected, with the results 
as previousy. described. 
When the tens, units, and party, digits (1,7, 

and 0) are dialed, operations as previouslyde 
scribed occur With the result that these digits. 
are recorded respectively, in tens register TR, 
units register UR, and party register PR, ofFigs. 
8 and 9. . . . . 

Following the dialing of the party digit, con 
necting relays il and 600 are energized in series 
over their previouslytraced circuit. Relay: T1 . 
therelupon makes connection With the conductors 
in cable CA-CT and brings about the operatiori 
of party-digit transfer relay 9 over conductor 
747. . . . . . 

In the commontest equipment CT, the ground 
ing of Start conductor ST of the cable CA-CT 
by relay 7 li results in the previousy described 
operation of transfer-start, relay li (3 to place 
an energizing potential On conductor 3. The. 
result, aspreviously described, is that the portion 
of the common equipment shown in Figs. 1 to 3 
is called into Service, and that ground potential 
is returned On conductor il When this haS been 

º accomplished, bringing about the energization of 
30 common-transfer relays. 80 and 90, whereby. 

the recorded tens and units digits are transferred 
over cables .CATM and CA-UMito cause the 
connection to be extended from the connecting 
link circuit CLC-lto the desired calledline sub 
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answering of the subscriber at called substation 
9. 
When the receiver (not shown) is removedat 

the calling substation #971 (Fig. 4A), line relay 
45i operates over the calling line. At its lower 
contacts, line relay 45 extendsbattery poten 
tial over conductor 405 to start conductor ST of 
cable CA-G1 (see Fig. 4), While at its inner 
armature it applies marking ground potential, 
through contacts of relay: 453, to conductori in 
the said cable GA-G. : 

Responsive to the above grounding of start 
conductor ST and mark conductor 7 in cable 
CA-Gi, primary and secondary, finder opera 
tions occuras previousy explained to complete 
a connection from the tip, ring, and sleeve con 
ductors of calling line 917 to a selector. It. 
may be assumed that the connection is ex 
tended through primary and secondary devices 
APA and SA of Figs. 4 and 5 to the Selector. 
S8 of Fig. 6, whereupon dial tone from con 
ductor 627 is transmitted back to the calling 
line. When this connection is completed, and 
ground potential is consequently applied to the 
sleeve conductor of the calling line, cutoff relay 
452 operates to lock itself to the sleeve conduc 
tor independent of the contacts of relay 453, 
and to disconnect line relay 45 Whichthere 
upon restores. Lockout relay 453, preferably ad 
justed to operate slighty after thecutoff relay 
has operated, opens the initial circuit of the 
now-locked cutoffrelay 452. - 
When the hundreds digit9-isi dialed, selector. 

S8 operates as è previousy, discussed to Select 
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stantially as hereinbefore described. It may be 
assumed that the terminatingend of the connec 
tion:to line #97. (Fig. 4A) is by way of primary, 
device IPB of Fig. 4 and secondary, device S5B. 
(Fig. 5), to Which connection is made by the 
device DR- of Fig. 6. . 
When the connection has been set up to the 

desired line, and hold relay 42 of the primary 
deVice iP3 has operated, the resultantground 
ing of conductor5 at the contacts of relay 427 
causes clearout relay 222to, operate aspreviousy 
described. The ground potential on conductor 
45is further extended, through contacts of the 
operated transfer control relay 22,to conductor 
è in cable CATM, operating reay È il of the 
commontest equipment CT, tolock itself to con 
ductor i l of the cable CA-TM, grounded at 
contacts of relay, 22i. - 

Since tine calling line is also the called line, 
the sleeve conductor of the terminating portion 
of the connection is connected to the grounded 
sleeve conductor Sof the ultiple of the con 
cerned line E9 i 7, Whereby line-test relay il 08: 
is surited and thereby, prevented from energiz 
ing in series With cutoff relay: 52. The opera 
tion of relay it of the cycle groupin the com 

i non test equipment CT is accordingly followed 

65 

70 

75 

by the operation of the slow-operating cycle re 
iay G6, through, contacts of the non-operated 
line-test relay, i C8. 
When relay i 6 operatesto shunt line-test re 

lay S. and to remove the local sinunt from 
around reverting-cal test relay è S09, relay I G9. 
does not operate, being shunted by ground po 
tential applied to the right-hand terminalthere 
of Over the folloWing circuit path: 
From ground, through the inner upper con 

tacts of relay. È 93, contacts i 22 i of relay: 106, 
conductor S2 of cable CA-CT, contacts 724, 
conductor S in cable CA-DR-, through the 
operated: device DR- (Fig. 6), sleeve conductor 

  



Sof link S5B, through the secondary device 5SB 
(Fig. 5), sleeve conductor Sof link PB, through 
the operated device PB (Fig. 4), to the sleeve 
conductor S of the called line multiple F97 
(Fig. 4A), and thence through the primary de 
vice IPA, sleeve conductor S of link PIA, through 
the device fSA, sleeve conductor S of link SA, 
thrcugh the selector S8, the sleeve conductor S 
incoming to the connecting-link circuit CLC-1, 
front contact of armature 723 and the said arma 
ture, and conductor Sl of cable CA-CT, to the 
left-hand terminal of reverting-call test relay 

O9. M 

The failure of reverting-call test relay il 09 to 
operate When the locali shunt is removed there 
from at the contacts of armature 12 estab 
lisheS that the call being made isa, reverting call. 
Since relay 09 does not operate, it does not 
place ground potential on busy lead B of cable 
CA-CT. 
A moment laterslow-operating relay 05 is 

operated, through the lower contacts of the re 
lay 16. Upon operating, relay i 405 locks itself 
to ground, through the loWer contacts of Irelay 
: 107; removes the shunt from its retarding upper 
Winding to permit it to release quickly When 
open-circuited; and at itSupper contacts it Oper 
ates relay 04. 

, At its lower contacts, relay i 204 locks itself to 
ground at the lower contacts of relay 07; at 
its innerlower contacts it short-circuits the loWer 
winding of Irelay iÈ06so as to cause relay li 06 to 
release shortly; at its middle loWer armature it 
removes the shunt from around resistor i 26; 
While at its inner upper armature it removes the 
ground connection previousìy existing, through 

i contacts A2, to the associated terminating 
sleeve lead S2. The previously traced Shunt path 
around the winding of reverting-call test relay 
i i 98 is thus opened at the inner upper contacts 
of relay ?i i 04. When this occurs, the entire hold 
ing current over the incoming sleeve of the con 
necting-link circuit CLC-1 of Fig. 8 flows 
through the Winding of relay il 08. The relays 
Which derive their current Over this holding cir 
cuit are SWitching relay 62 f of Fig. 6 and cutOff 
relay 432 of Fig. 4: A. Additionally, the low-re 
sistance Winding of lockout relay 453 draWshold 
ing current from the sleeve conductor S of line 
multiple 9. Because of the presence of lockout 
relay 453 in the line circuit of line t9 i 7, a sub 
stantially heavier holding current is drawn at 
this time than is the case When the reverting call 
is being made from a line such as line #98, 
Whose line circuit does not contain a lockout 
relay. With resistor il 23 having been introduced 
by relay il 04, the current through relay il 108 
tends to be reduced somewhat. Nevertheless, the 
marginally adjusted relay 8 is able to operate 
because of the additional holding current re 
quired by the presence of the above-mentioned 
lockout relay 453 in the holding circuit. Upon 
operating, relay i 33, at its inner upper contacts, 
opens a point in the connection through Which 
ground potential Would otherWise be applied to 
hold conductor H, while at its upper contacts it 
opens the initial circuit of the noW-locked relay 
104 and attempts to apply ground potential to 
the associated buSy conductor B, but is prevented 
from so doing by the open condition of contacts 
f6. , . 

A moment later, relay 106 restores responsive 
to being shunted at the inner loWer contacts of 
relay 1 04. When it restores, it again removes 
the local shunt from around the winding of line 
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test relay I08, but relay 08 again fails to 
operate at this time because its terminals are 
connected respectively to leads Sland S2, which 
are connected together through the common 
sleeve connection over the above-traced. shunt 
path. At armatures il 19, the restored relay i 106 
applies ground potential to reverting-call con 
ductor RC. At armature i 20, relay - 406 at 
tempts to apply ground potential to hold con 
ductor H, but is prevented from so doing at the 
inner contacts of the operated reverting-call 
test relay il 09. - 

In the connecting-link circuit CLC -, the de 
Scribed grounding of conductor RC of cable CA 
CT results in the operation of reverting-call re 
lay 705 through contacts 726. At armature 72, 
relay 705 opens the connection through Which 
ground potential is ordinarily applied to the in 
coming sleeve conductor S through contacts of 
the operated release relay 704, but this operation 
is of no effect aS long as relay: orrelay 702 re 
mains operated. At its lower armature, relay 705 
prepares a circuit for switching relay 709; at its 
inner loWer contacts it closes a temporary locking 
circuit for release relay 764, through contacts 
of busy relay 708, to the grounded local conductor 
138; and at its inner upper contacts it closes a 
parallel circuit for auxiliary relay 70. Relay 
70 thereupon operates. 

i At its innner lower armature, relay 70 closes 
a locking circuit for itself and a holding circuit 
for relay 705; at its inner upper contacts, sit 
makes a multiple application of ground potential 
to the hold conductor H in cable CA-DR- so 
astomaintain the connection established with the 
called line after relay 7 i has restored, while at 
itSloWer contacts it open-circuits and restores re 
lays 7 and 600. : - 
Upon restoring, relay7 i frees the conductors 

in cable CA-CT to allow the common equip 
ment to clear out. When this occurs, the outgo 
ing sleeve conductor, conductor S in cable CA 
DR-1, hasnoground potential applied thereto in 
Connecting-link circuit CLC -, for Switching re 
lay 709 is not in operated condition at this time. 
The connection to the called line, however, is. 
maintained intact by the ground potential ap 
plied to conductor Hof cable CA-DR- at the 
innerupper contacts ofrelay 70. - 
Although contacts 72 of reverting-call relay 
5 are open, the incoming sleeve conductor Sis 

maintained grounded temporarily (following the 
restoration of relay 7 l), at the front contact of 
the upper armature of line relay 702, through the 
contacts controlled by armature 723. - 
AS a further result of the described operation 

of reverting-call relay 705, busy-tone lead 733 is 
connected through the upper contacts of relay 
705, through the back contact of armature 77 
and the Said armature, and condenser74 to the 
tip talking conductor to give a busy-tone signal 
to the calling subscriber. The subscribers are 
preferably instructed to wait, on reverting calls, 
for this signal and to replace the receiver When 
the signalis heard. 
e When the receiver is replaced on the calling 
line, responsive to the above-mentioned busy-tone 
signal, line relay 702 restores and opens the 
original circuit, at its lower armature, of release 
relay 704. Relay 704, however, does not restore 
at this time, beingheld operated in a locking cir 
cuit including its lower armature, conductor 738, 
inner lower contacts of busy relay 708, and the 
innerlower contacts of reverting-call relay 705. 
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-Atits upper armature, line relay TO2 Cremoves 

ground potential from the incomingsleeve con 
ductor S, armature 72 being in operated con 
dition aspointed out. When this occurs, switch 
ing relay 62 restoresto clear out the selector 
S84. The restoration of relay 62 resultsin the 
remOVal of holding ground potential from con 
ductor Hof link SA, whereupon the secondary 
and primary devices SA and iPA of Figs. 5 and 
4 respectivelyclear out andare returned to com 
mon use. The connection established by finder 
action and selector operation between the calling 
line and the connecting-link circuit CLC - is 
thus automatically broken when the calling sub 
scriber replaces his receiver, the terminating por 
tion of the connection being held as previously 
mentioned at the innerupper contacts of Irelay 

i - 

In the calling line circuit (Fig. 4A) cutoffrelay 
452 nowrestores and reconnects line relay 45 to 
the line, but the latter relay does not now oper 
ate, for the receiver has been replaced at the 
calling substation (9). 
temporarily disconnects itself from the sleeve 
lead. A slight interval later, however, lockout 
relay 453 (Which is only slightly sloWrestoring) 
restores and reconnects cutoff relay 452 to the 
a SSociated Sleeve lead. 
As a further result of the restoration of line 

relay 732, a circuit is, closed at the lower arma 
ture and back contact thereof, through contacts 
Of the Operated relayS 704 and 75, for Switching 
relay 709. As is indicated by the cross-hatched 
upper portion thereof, relay 709 is rendered slow 
operating, asby being provided with a copper 
collararound the armature end ofits core. Asa 
result, the operation of switching relay 799 is 
delayed a sufficient intervalto permit the above 
described restoration of lockout relay 453 (Fig. 
4A) to occurbefore relay 709 operates. 
Upon operating relay 709 locks itself to the 

grounded local conductor738 at its inner lower 
contacts, through the inner loWer contacts of the 
operated auxiliary relay 70; at armatures75 
and 73, it closes points in the ringing circuit; 
and at its inner upper armature it reapplies 
ground potentialto sleeve conductor S, in cable 
CA-DR-, now extended through the operated 
devices DR–i, S5B, and PB, to the multiple of 
the concerned party line F97 (Fig. 4A), When 
this occurs cutoff relay 452 reoperates, through 
contacts of the restoredlockout relay 453, and 
again locks itself to the associated sleeve leads 
independent of the contacts of the relay 453. At 
the same time, cutoffrelay 452 disconnects the 
windings of line relay 45 to prevent interference 
With the ringing operation Which is about to 
ensue. Lockout relay 453 also reoperates. At 
its upper contacts, relay 453 again renders the 
circuit of cutoff relay 452 dependent upon the 
closed inner contacts of the latterrelay. 
As a further result of the described operation 

ofswitching relay799, locking conductor 7 i 4 of 
off-normal relay 867 is disconnected from local 
conductor 38 and istransferred to the normally 
grounded pick-up conductor: 43. - 
When the pick-up cam contacts 930 of the 

code machine CMI (Fig. 9) nextremove ground 
potential from pick-up conductor 743, off-normal 

i relay.807 is unlocked and restored as hereinbefore 
explained to connect ringing relay77, at arma 
ture 335, to the originpoint of the digit contacts 
ofrelays. 93-to 935, comprising the party, register 
PR. Transferrelay9li having been restored, and 

Cutoff relay 452 also 

10 

20 

21 
the digit 0 having been delivered to the party 
register PR, all the relays of this registerare in 
restored condition and ringing relay 707 is there 
by connected to conductor. O in cable CA-CO, 
controlled by the tenth code cam contacts 940. 
Ringing relay 707 is accordingly controlled in 
accordance With the tenth party code. Each 
time it operates, ringing relay 707 applies ring 
ing current to the called line, through the com 
mon lead T34, from the generator G, the return 
path to battery and ground being through the 
Winding of trip relay 706. 

It Will be understood, of course, that the ringer 
at the calling substation responds to the code, 
along with the ringers at all of the other substa 
tions on the line. The calling Subscriber is thus 
able to I determine When the call has been an 
SWered. 
When the called subscriber-at-substation 970 

(Fig. 4A) responds, by removing his receiver, trip 
relayS responds to operate buSyrelay 708 as a 
ring-cutoff relay. Upon operating, relay 708 

i opens the ringing circuit and completes the con 
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nection over the tip andring conductors between 
the concerned line and back-bridge relay 703. 
Back-bridge relay, 793 now operates over the 
called line. Atthistime, it does not applya hold 
ing ground connectionto conductor738 as in the 
case of a non-reverting call, being prevented from 
doing so bythenow-open lower contacts of revert 
ing-call relay 705. , , 
As a further result of its operation, busy relay 

768, at itsinner lower contacts, opens the local 
holding circuit of Irelease relay 734, With the result 
that relay Gishortly restores. 
Upon restoring, release relay 704, at its inner 

loWer armature, opens the initial operating cir 
cuit of switching relay.799, while at its lower 
armature it removes ground potential from local 
conductor 38, unlocking and restoringrelayS5, 
78, 769, and 70. Backbridge relay793 re 
stores responsive to the restoration of relays 768 
and 709. Reverting-call relay 705is rendered 
slightly slow-releasing, as by the indicated con 
ducting sleeve around the corethereof, where 
by it does not, restore until after back-bridge 
relay 3, has restored. Reapplication of ground 
potential to conductor 738through the contacts 
of back-bridge relay793 is thus prevented. 
The connecting-link circuit CLC-l is now 

completely cleared out, and idle-indicating bat 
tery potential, throughresistor78, is reapplied to 
the incoming sleeve conductor Sat contacts of 
the restored relayto enable this connecting 
link circuit to be again taken foruse. - 
Upon the restoration of auxiliary relay 719, 

ground potential is removed from hold conductor 
H in cable CA--DR--, causing the switching 
devices DR- of Fig. 6, S5B and PB of Figs. 5 
and 4, to cleari out. By this operation, the con 
nection of the connecting-link circuit CLC - and 
the concerned line #97 df Fig. 4A is broken. 
Ground potential is thereby removed from the 
associated sleeve conductor S of the 917 line 
multiple, whereupon cutoffrelay 452 immediately 
restores, lockout relay 453 being slightly slow 
restoring as previousy explained. Upon the 
restoration of cutoff relay 452, line relay 45i is 
reconnected to the associated line. At this time, 
because the receiver is off at the called substa 
tion #970, line relay 45 immediately operates. 
Upon so doing, it closes a locking circuit at its 
inner contacts, through the innerlower. armature 
of the operated lockout relay 453, for the latter 
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relay. Lockout relay 453 is thus maintained oper 
ated. and the associated sleeve lead Sis main 
tained guarded by ground potential, as long as 
line relay 45 remains operated. Because of the 
open condition of the back contacts of the inner 
and lower armatures of lockout relay 453, no 
start-ground and mark-ground connections are 
extended by the reoperated line relay. Cutoff 
relay 452, being maintained disconnected at the 
upper contacts of relay 453, is not reoperated 
When line relay 45 operates and closes the above 
mentioned locking circuit forrelay 453. 
When the calling subscriber, at substation 

#97, removes his receiver responsive to the ces 
sation of the operation of his ringer (resulting 
from the answering of the called subscriber at 
substation979), the two subscribers may con 
verse with each other as desired, talking current 
being supplied overline : 97 through the wind 
ings of line relay 45. 
When the conversation has been terminated and 

the two subscribers replace their receivers, line 
relay 45 restores thereby unguarding the asso 
ciated sleeve lead S and permitting lockout relay 
453 to restore. 
i Reverting-call service on four-partu limes 
: The Way in which reverting-call service is 
handled on the four-party city lines Will nowbe 
explained. For this purpose, it Will be assumed 
that the Subscriber at Substation F98f (Fig. 
4A) on four-party line F918 desires to converse 
With the Subscriber at Substation F984 On the 
same line. For this purpose, the subscriber at 
substation F98l removes his receiver; waits for 
dial tone; and then dials the digits (9, 1, 8 and 
4) in the deSired nUmber. 

It may be assumed that, When the receiver is 
removed, the primary and secondary devices 
PA and SA of Figs. 4 and 5 operate to eXtend 

the connection from the multiple of the calling 
line : 98 to the selector S8 (Fig. 6). It may 
be assumedifurther that the selector S8, on re 
Sponding to the hundreds digit. 9, makes con 
nection With the connecting-link circuit CLC– 
of Figs. 7 to 9. 
When the connecting-link circuit CLC-i is 

seized by the selector S8, it prepares itSelf for 
operation as hereinbefore described. 
The tens, unitS, and party digits, When dialed, 

are recorded in the registers TR, UR, and PR of 
Figs. 8 and 9, folloWing Which connecting relay 
7 , operates as previously described to con 
nect with the common test equipment CT of Fig. 
11 over cable CA-CT. Transfer-start relay i 103 
thereupon operates to apply battery potential 
to conductor 3 of the cable CA-TM to cause 
the common equipment of Figs. 1 to 3 to be 
changed over for connector action, whereupon 
relays 80 and 90 are operated, the recorded 
tens and units digits are transferred as previous 
ly described to cause the connection to be es 
tablished to the calledline. , , 

It may be assumed that the primary and sec 
ondary devices operated to connect with the 
called lineare PB and 5SB of Figs. 4 and 5, the 
connection also including device DR-, Fig. 6. 
When this connection has been completed and 
conductor of cable CA–TM is consequently 
grounded as hereinbefore described, the pre 
viously described operation of cycle relays il 04 
to. I 107 of the common test equipment CT is 
initiated. 
Since the called line is also the calling line, 

the called line tests busy. Line-test relay. I08 
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consequently fails to operate. As a result, relay 
f 106 operates Over the associated conductor. f4; 
locally shunts line-test relay li O8; and removes 
the local Shunt from the Winding of reverting 
call test relay li O9 to make the previously de 
scribed reverting-call test. . . . . 
Since the call Under consideration is a reVert 

ing call, relay i 109 failsto operate at this stage, 
Whereby the associated busy lead, B in cable 
CA-CT'is notgrounded. , 
. A momenti later, relays 1 05 and li 04 operate 
successively, and relay i 64 removes ground po 
tential from the terminating sleeve conductor 
S2 and inserts resistor, il 26 in series withre 
verting-call test relay il 09. At this time, revert 
ing-call test relay i 99 does not operate, even 
though all of the holding current for SWitching 
relay 62 of selector S8 (Fig. 6) and cutoffre 
lay 426 of the calling line - circuit (Fig. 4A) 
passes through relay 1 1 09. With current-limiti 
ing resistor 26 now in circuit and with no in 
crease of normal current floW. over the sleeve 
conductor (such as is occasioned by a compara 
tively low resistance lockout relay such as 453), 
the current flowing through the marginally ad 
justed reverting-call test relay is insufficient to 
Operate the relay. . . . 

With reverting-call test relay il 09 remaining 
in an un'operated condition, the restoration of 
relay il 06 (Which occurs responsive to the shunt 
ing of the lower winding thereof at the inner 
lower contacts of relay di 04) results in the ap 
plication of ground potential, through contacts 
il l8, i 20, the contacts of relay i 109, to hold 
conductor H. At the Same time, ground po 
tential is applied, through contacts I 17 and 
Il 19, to the reverting-call conductor RC. 
In CLC-, Fig. 7, hold relay 70 operates over 

hold conductor H of cable CA-CT, through 
contacts 725, and reverting-call relay 705 op 
erates over conductor RC, through contacts 726. 
Aspreviously explained, reverting-call relay 705, 
at its innerlower contacts, closes a local holding 
circuit for release relay 7C4; at its middle lower 
armature it prepares an operating circuit for 
switching relay O9; at armature 72 it opens 
the normal incoming sleeve ground connection; 
at armature T3 it disconnects signal lamp 73; 
and at its inner upper armature it closes a paral 
lel circuit for auxiliary relay 70. 
Hold relay70, upon operating, closes a lock 

ing circuit for its lower winding to local con 
ductor 738, while at its lower armature it pre 
pares a holding circuit for release relay 704 
under the control of back-bridge relay 703. 
When auxiliary relay 70 responds to the clo 

sure of its circuit by the inner upper contacts 
of reverting-call relay 795, it accomplishes the 
hereinbefore described circuit changes, includ 
ing the open-circuiting and restoration of con 
necting relays ili and 600. The common equip 
ment is freed by the restoration of relay 7. 
The previously discussed busy-tone signalis 

transmitted over the calling line through the 
upper contacts of reverting-call relay 705, 
prompting the calling subscriberto replace his 
receiver. 
When the receiver is replaced at the calling sub 

station #918 (Fig. 4A), line relay 702 restores. 
With contacts 72 of reverting-call relay 705 now 
open, the upper armature of line relay 702 re 
mOVesground potential from the incomingsleeve 
conductor S, permitting cutoffrelay 462 to restore, 
and permitting the selector S0 of Fig. 6 to clear 
out as previousy described, as a result of which 
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the primary and secondary finders PA and fSA 
-ofFigs. 4 and 5 elear-out, leavingthe connection 
between, the connecting-link circuit CLC-l:and 
the: concerned line only thatestablished:by con 
nector. action thr 

This being a reverting call, the restoration of 
line relay:702: is notifollowed by the restoration of 
release relay704 as that relay is held operated in 
“a circuit Which includes the inner loWer contacts 
"ofrelays 5 and 768 and the lower contacts of 
relay 74. Consequenty, local conductor 738 is 
maintained grounded to maintain relays 70,75 
and-70 locked operated. 

ough the devices (PB,5SB, and 

AS a further result of the restoration of line re- il 
lay 702, switching relay 799 is operated, through 
the lower contacts of line relay 703, inner lower 
contacts of release relayº64, and the:middle lower 
armature and front contact ofreverting-call relay 
'705. SWitching relay 799 thereupon applies 
ground potential to the sleeve conductor S in 
cable CADR-to regardthe sleeve conductor 
of the multiple of-the-concerned line #918 and to 
reoperate cutoffrelay 462. 
The ringing operation occursasa result of the 

transferal of the holding circuit of relay807 to 
pick-up conductor 743 at the lower armature of 
switching relay799, With the result that relay807 
restores when the code machine CM of Fig. 9 next 
arrivesinpick-upposition. 
The code signaling ringing current is Sent Out 

aspreviously described by ringing relay 707, in 
accordance with whichever one of the ten codes 
has been selected by the setting of party register 
PR (Fig. 9), code #4 in the present assumed ex 
ample. i 
When the subscriber at Substation 884 re 

moves his receiverto answerthe call, trip relay 
To6 operates as previously described to operate 
busy relay 798, whereupon-busy relay 708: opens 
the ringing circuit and.connectsback-bridge relay 
703 to the concerned line to supply talking cur 
rent. . . . . . . 

With hold relay.794 now operated andlocked, 
the operation of back-bridge relay 723 resultsin 
the closure of a circuit, through the lower arma 

:5 

O 

cuit. The devicesDR-,5SB, and (PB clearout 
as previousy pointed out. - , - , 

Non-buSg-line service 
Line #955 (Fig. 4B) is equipped to serve as 

what is referred to herein as a “non-busyºline. 
Bythis, itis meant that themaking of Onecalling 
connection:to such a line: does not preclude the 
making of one ormore additional calling con 
nections.to the line while the first connection re 
mainsestablished thereto. These additional con 
nections are made to the line despite the fact 

I that the normalguarding potentialisi placedon 

2) 

2 5 

3 

4) 

, Shaded upper portion:thereof, tothereby p 
4 

ture and front contact ofrelay 79 for the slow 
acting release relay TGA. This circuit holds re 
lease relay 794 operated-after the temporarylocal 

innerlower contacts of relay 768. With relay 704 
thus held operated to maintain:ground potential 
on locali conductor 733, relays 701, 795, and 78 
to 70 are held operated to keep the connecting- 55 
link circuit. CLC-from: clearing out, and relay 
709 maintains ground potential on the associated 
terminating sleeve conductor Stomaintain the 
concerned party line E98 guarded for the dura 
tion of the reverting call, conversation. Talking 
currentis supplied to the line through the wind 
ings of back-bridge relay: 793. 
The Subscribers.at substations:t948land:#984 

may. converse with each otheras described, when 
the subscriber at the substation tt994 again re 
moves his receiver responsive to the cessation of 
the Operation of his ringer. : 

I When the conversation has been terminated 
and the tWo Subscribers have replaced their re 
ceivers, the restoration of back-bridge relay 793 is 
followed shortlyby: the restoration of slow-acting 
release relay 243. 

the SleeVe, conductor thereof Wheneve' the line 
iscalled. Suchadditional connections are made 
possible by the nonibusy-line service provisions 
(includingrelay.02) of the portion of the.com 
non equipment:ShoWInin Figs. 10 and 11. 

I Theline shown in Fig. 4B. may be one used for 
answering inquiriescand the like. : One: example 
of:such a line isone leadingto a fire station in 
a comparatively small community over which 
Callsare received from theresidences of Voluntary 
firemen regarding the location ofa fire:afterthe 
common:fire signalhas been sounded. 
Letitbe assumednow that i:955 has beencalled 

and that a connection has been' extended to the 
line of Fig. 4:Bover: the tip, ring, and sleeve con 
ductors of the associated 355 multiple. When 
this occurS, the placing of ground potential on the 
sleeve lead-Sof this multiple resultSin the clo 
sure of a circuit, through the lower contacts of 
line relay:473 and of cutoffrelay 472, for ringing 
relay:47, When this occurs, ringing relay"4 
operatesito: transferthe called linefrom:5in con 
nection Withºline relay 3 into connection With 
the indicated ringing leads, thereby applying 
ringing:current to the called line. At its lower 
contacts, relay 47 fcloses a circuit for the 
grounded sleeve conductorto battery through 
sthe Winding of cutoffrelay A2. Cutoffrelay.472 
ispreferably Slow-operatingas indicated by the 

rolOng 
theringing operation. 
Upon operating, cutoffrelay: 42 closes. a Iock 

ing circuitforitself to the associatedsleevescon 
ductor and:disconnectsiringing relay: 47. Being 
sloWrestoring as indicated, ringing relay ATire 
mains operatedforaninterval and then restores, 

5() . . . . holding circuit thererorhas been openedatthe” mining the application of ringing currentito 
thecalledline. N 

As will be pointed outhereinafter, no ringing 
"Currentis applied to a called non-busy line such 
as 3:955, from:a, connecting-link circuit, such as 
CLC-Of Figs.7to 9. 

Letit:be assumednow that, while the connec 
itionismaintained With the non-busyline f:955 
over the line multiple ºthereof, another callis 
made tosuch line. Itmay be assumed, for ex 

:60 ample, that this other calmade to line #955is 
from the line of substation A (Fig. 4) from Which 
connection has been extended through the: devices 
PA, SA, and S3 to the connecting-link circuit 

CLC-:l of Figs.7 to 9. Following the seizure 
65 of the connecting-link circuit CLC-- under 

70 

At itSlower, contacts, celay 
704 removes ground potential from the local"con 
ductor 738, Whereupon relays (, 795, and 3:to : - 
10 restore, clearing out the connecting-link cir-35 Same time, conductor T47 isgrounded by con 

these circumstances, the tens and units digits 
5 and 5 are recorded on the tensregisterTR and 
ithe units register UR, While the assigned party 
digit 5, isrecorded on the party register PR. . . 

The dialing of the final digit in the calledi num 
ber, the party, digit 5, is followed by the previously 
described operation of connecting relay 74 toas 
sociate the connecting-link circuit CLC- With 
the:common-test equipment CTofFig.11. At the 
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tacts 730 of Irelay 7 lito operate transferrelay9 , 
individualto party register PR. 
With relay 9li in operated condition, and With 

relays 80 and 90 not yet operated, ground po 
tential (through armatures 93, 914, and 91 2 of 
relay 9) is extended through the set registers 
TR, UR, and PR respectively to the fifth ter 
minal of each of the identity blocks B-TI, 
B-UI, and B-PI. The ground potential eX 
tended to the fifth terminal of block B-TI, for 
example, is through contacts 943, over conductor 
90, and thence through contacts of the operated 
relays 825, 824, 823, 822, and 32A, to the associated 
common digit-5 conductor, and thence through 
contacts of the unoperated relay8 i 9 to the digit-5 
terminal of the block B-TI. 
From terminal 5 of block B-TI, jumper J2 

eXtends to the terminal associated With theup 
per Winding of non-busy line relay li O2, Whereby 
the upper Winding of this relay is energized. As 
indicated, relay 02 is a marginal relay; it is not 
operated except When energized by current flow 
throughboth of its windings at the same time. 
At the Same time, the ground potential on 

digit-5 terminal of block 'B-UI is extended, by 
Way of jumper J22, and through contacts con 
trolled by the lower armature of relay 02, to the 
lower winding of the said relay 02. Relay 02 
noW operates, for currentisfioWing through both 
of itS WindingS. 
The identifying potential placed on the fifth 

terminal of party block B-PI is not required 
at this time for identification purposes, since the 
concerned line E955 is not in fact a party line 
and the assignment of a party digit in the num 
ber thereof is merely for the purpose of caus 
ing the calling subscriberto dial a party digit to 
complete the required sequence of operations in 
the Connecting-link circuit. 
Upon operating, non-busy-line relay li 92 at its 

lower armature locks its lower winding to the 
grounded conductor il 4, Which is a local ex 
tension of the now-grounded start conductor ST 
in cable CA-CT. Although a relay Such as 02 
is unable to Operate except When both Windings 
are energized, the characteristics of the relayare 
such that it will remain operated with current 
floW in only One Winding. It is, therefore, Un 
necessary to close a locking circuit for each of the 
Windings. 
At its upper contacts, relay 02 joins con 

ductorS SVV and B Of Cable CA-CT. 
Along With the described operation of Irelay 

il 02, the normal sequence of operations previ 
ousy described is occurring in the common equip 
ment. These operations include that of transfer 
start relay 3 to place an energizing potential 
on conductor 4 of cable CA-TM to cause the 
common equipment of Figs. 1 to 3 to be changed 
over from finder action to connector action. 
When this has been accomplished, and transfer 
control relay 22 has operated, the consequent 
grounding of conductor i i in cable CATM re 
sults in the closure of a circuit through con 
tacts of relays i il and il 09 for operating trans 
ferrelayS 80 and 90. RelayS 80 and 90 dis 
connect the associated digit conductors from 
blocks B-T and B-UI and transfers themto 
the cables CATTM and CAUM With the here 
inbefore described results. As a consequence, the 
marked condition of the 5 terminal in each of 
the blockSB-TI and B-UI is terminated, open 
ing the circuit of the upper Winding of relay l92. 
Relay 02, hoWever, remains operated in its lock 
ing circuit Which includes its loWer Winding, the 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

75 

2,333,744 
front contact of its innerlower armature and 
the said armature, conductor 14, and the asso 
ciated grounded conductor STin cable CACT. 
- When the portion of the common equipment 
shown in Figs. 1 to 3 has caused the connection 
to be set up from the connecting link. circuit 
CLC-ito called line 955 in accordance With 
the transferred tens and units digits 5 and5, 
ground potential is applied as previously de 
Scribed to conductor 4 in cable CATM, start 
ing the Cycle portion of the common test equip 
ment CT into operation to cause the called line 
to be tested. It may be assumed that the con 
nection includes the devices IPB and 5SB of 
FigS. 4 and 5, in addition tothe, device DR- of 
Fig. 6. . i - 
The terminating sleeve conductor S2 in cable 

CA-CTis thus connected to the sleeve conductor 
S in the #955 multiple (Fig. 4B). Under the as 
sumption previously made, the sleeve conductor 
S of this multiple isgrounded at this time be 
cause the associated line is in use by virtue of 
a previous connection thereto. Underthis con 
dition, line test relay 108 is unable to operate, 
and the now-grounded conductor I 4 remains in 
connection with the lower winding of relay 106. 
Upon the operation of relay 03, line test relay 
il 08 is excluded from the circuit and reverting 
call test relay f 109 is inserted in the circuit as 
previously described. Since the call now being 
made is not a reverting call, relay 09 is not 
shunted and, therefore, operates in the holding 
circuit of the originating portion of the connec 
tion (including the selector S8, Fig. 6). At its 
upper contacts, relay f 109 applies ground po 
tential, through contacts il 6 to conductor B 
of cable CA-CT. This ground potential is also 
eXtended, through the upper contacts of the op 
erated relay i 102, to the switching conductor SW 
in cable CA-CT. V 

In the connecting-link circuit CLC -, busyre 
lay 708 operates over leadB of cable CA-CT, and 
switching relay 709 operates over lead SW in 
cable CA-CT. Relay 709 brings about the op 
eration of relay 70, whereupon relay 70 op 
erates as previously described to open-circuit an 
restore connecting relays 7 and 600. 
The common equipment is freed by the re 

storation of relay 7. I 
Off-normal relay 807 (which is unlocked, along 

with the relays of party register PR, at the lower 
contacts of relay 708) is slow-restoring, as indi 
cated, Whereby it does not prematurely restore 
relay 71 at contacts 837 before relays 709 and 
7 i 0 have operated, and relay 70 has taken over 
the holding of ground potential on lead Hof 
cable CA-DR- to maintain the terminating 
portion of the connection. 
With the party register PRhaving been cleared 

Out by the operation of busy relay 708, ringing 
relay 707 cannot operate, and with relays 708 
to T0 in operated condition, the talking circuitis 
complete through contacts of relays 708 and 709. 
Back-bridge relay 703 does not operate at this 
time because the non-busy-line circuit of Fig. 4B : 
includes the blocking condensers 474 and 475, 
talking current being supplied to the called line 
through line relay 473. 

Still other connections, as desired, may be set: 
up contemporaneously to the line shown in Fig. 
4B regardless of the fact that the line is already 
il USº. 

With respect to the connection from any, given 
calling line to the line of Fig. 4B, such connec 
tion is cleared out as will nowbe pointed out. 
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In the case of the connecting-link circuit 

CIC-, When the receiveris replaced on the call 
ing line the , resultant restoration of line relay 
i02 permits release relay 704 to restore andre 
move ground potential from local conductor738, 
Whereupon relays 708 to restore. The portion 
of the connection between the calling line and 
the connecting-link circuit CLC-l is cleared out 
When the incoming sleeve conductor is un-- 
grounded at the upper armature of release relay 
704, While the portion of the connection between 
the connecting-link circuit CLC - and the line 
of Fig. 4B is cleared out responsive to the re 
moval of holding ground from conductor Hof 
cable CA-DR- by relay 70. - : il 

It will be understood, of course, that additional 
lines, as desired, may be provided With non-busy 
line service by equipping any such line With a line 
circuitsuch as that shown in Fig. 4B and by pro 
viding each such line with a relay such as 102. 
The jumpers, such as J2 and J22, for each addi 
tional relay are cross-connected with the ap 
propriate terminals of blocks B-TI and B--UI, 
according to the tens and units digits in the di 
rectory number of any such other line accorded 
non-busy-line service. Conductors SVV, B, and 

i i 4 may be multipled to the corresponding con 
tacts of the additional non-busy-line relays, as 
is meant to be shown by the indicated common 
connections leading from these conductors im 
mediately to the right of the contacts of relay 

i 2. 
Call-hold service' 

As previousy explained, call-hold service en 
ables the switchboard attendant to discover the 
identity of any line from Which a call is made 
to any other line temporarily provided With call 
hold Service, in orderthat the originators of mis 
chievous and annoying calls, may be discovered. 
For this purpose, each of the connecting-link 
circuits is provided With speciali call-hold facili 
ties. 
CLC–i of Figs. 7 to 9 include hold relay 70, 
operable from the common - test equipment. 
When operated at a time When reverting-call 
relay 65 is not operated, relay: TOl prepares to 
hold the connection intact between the calling 
and called lines, as long as the receiver is not 
hung up at the called substation, and it prepares 
to light the associated signal lamp 73d when the 
receiver is replaced at the calling Substation, 
signalling the attendant to trace the Connection 
to discover the identity of the calling line. 

Foreveryline- or substation Which is to be tem 
porarily provided with call-hold service, a relay 
such as A 10 is provided. Relay i 10 fisillus 
trated as being temporarily.individualto the fifth 
party-line substation on line 917, Fig. 4A (tele 
phone 975), the associated jumpers J8, Jl9, 
and J20 being cross-connected in blocks B-TI, 
B-UI, and B-PI in accordance with the tens, 
units, and party digits (1, 7, and 5, respectively) 
in the directory number of the concerned line. 
Assume now that a callis made fromline #9 i 

(Fig. 4) for exampleto substation #975 on party 
line FSi. :: - 

It may be assumed that the removal of the 
receiver at the calling substation A results in 
operation of the devices IPA and SA of Figs. 4 
and 5 to extend connection to the selector S81 
of Fig. 6, and that the dialing of the hundreds 
digit 9 results in the connection being extended 
as previously described to the connecting-link 
circuit CLC-1 of Fig. 7. 

Those of the connecting-link circuits 
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AS a result of the dialing of the tens and units 

digits 1 and7, and of the party digit 5, the digits 
1,7, and 5 are recorded respectively on the reg 
isterSTR, UR, and PR, folloWing Which connect 
ing relay 71i operatesto associate, connecting 
link circuit CLC-l with the commontest equip 
ment CT, and transfer reiay9 i fis: operated to 
cause the terminals in blocks. B-TI, B-UI, and 
B-PI to be marked in accordance With the set 
ting of the tens, units, and party registers. . 
The ground potential on the first terminal of 

block B-TI : is eXtended through temporary 
jumper Ji8 to theupper Winding of Irelay i ?i 0 
(temporarily individual to t975); the identify 
ing ground potential on the seventh terminal of 
block B-UI is extended by way of temporary 
jumper J 9 to the lower winding of relay O; 
and the identifying ground potential on the fifth . 
terminal of block. B-PI is extended through 
temporary.jumper J20 to the lower armature of 
relay il 0 . . . ": , : , 
Both Windings of relay I 10 now receive cur 

rent, Whereby the relay is operated. Upon oper 
ating, relay i 10 i locks its lower winding to the 
associated clocking conductor il 14, at the same 
time disconnecting the associated jumper, J19. 
The ground potential received over jumper J20 
at the lower armature of relay i 0 iis now ex 
tended, to the hold conductor Hin cable CA-CT, 
thereby closinga circuit, through contacts 725, 
for the upper winding of hold relay, 70. Relay 
I0 thereupon operates and locks its lower wind 
ingto local conductor 738. . . . 
A short interval after relay i 10 l is operated 

and locked as above described, the portion of the 
common equipment shown in Figs. 1 to 3 is oper 
ated to prepare itself for connector operation 
(responsive to the operation of transfer start 
relayi(3), and applies ground potentialto con 
ductor ?i in cable CA-TM to operate relays 80 
and 910 to transfer the stored tens and units 
digits over the cables CA-TM and CA-UM to 
cause the connection to be set up to the desired 
line as hereinbefore described.. , 
The connection set up to the desired line may 

be, assumed to include primary device (IPB of 
Fig. 4 and the secondary device 5SB of Fig. 5, to 
which connection is made by distributor DR of Fig. 6. - 
When this connection nhas been completed, con 

ductor 14 in cable CATM becomes grounded 
temporarily as previously pointed out, starting 
the common equipment CT to test the called line 
to determine whether or not the connection is 
to be made ordenied. Let it be assumed that 
the called line is idle, in which case the resulting 
testing operation causes switching lead SW in 
cable CA-CT to become grounded to bring about 
the operation of switching relay 709 to prepare 
the ringing circuit at armatures 75 and 7-6. 

Since the substation being called on the party 
line 917 (Fig. 4A) is the fifth substation, the 
operation of code-ringing relay 707 is controlled 
in accordance with the digit 5, which has been 
set up on the party.register PR, Fig. 9... . . 
When the called subscriberresponds, trip relay 
6 temporarily operates and causes relay 708 to 

Operate and lock tothereby:: open the ringing 
circuit and complete the talking circuit. Back 
bridge relay 703 is now operated over the called 

i line. With relay 70 in operated and locked con 

i 75 

dition, back-bridge relay 703 maintains release 
relay 704 in operated condition independent of 
line relay 702. . . . . 

Let it be assumednow that theone calling 
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from substation A, Fig. 4, is a mischievous person 
Who desires to annoy the subscriber at telephone 
#975, and that the calling: subscriber refuses 
eitherto identify himself-orto tell fromwhere 
he iscalling. In this event, the called Subscriber 
at, substation #95 does not replace his receiver 
until the connection has beentraced by the cen 
tral office attendant. - , , , ' . '' ... - 
When the calling subscriber Sat substation-A 

replaces his receiver, line relay.762 restores, but 
release relay 764 remains operated through con 
tacts of back-bridge relay: i 63 and the operated 
hold relay 70, Whereby the connection between 
the calling line and the connecting-link circuit 
CLC-i is maintained intact by the maintenance 
of ground potential on the incomingsleeve con 

i ductor. Sat the upper contacts of relay G3. With 
i line relay C2 restored, a circuit is closed through 
the-upper contacts thereof, through the upper 
contacts of hold relay 74, and contacts 3, for g 
signal lamp 731. Lamp 73 i thereupon becomes 
lighted to identify the connecting-link circuit 
CLC-1 as the one through which a connection 
from an anonymous calling line is beingheld 
from the calledline. The circuit of lamp 13 in 
cludes the connected common conductor 32; which may havea signal relaythereinto operate 
a common alarm to-attract the attendant's at 
tention. 
Asis well known, the connection between the 

calling line and the connecting-link circuit 
CIC-fican be traced as follows: . . . . 

. In the selector S8, the energized condition of 
relays 624 and 625 shows that this selectoris in 
connection with the connecting-link circuit 

In the secondary device SA, the energized 
condition of selecting relay 50, with switching 
relay 506 not energized, shows that the device 
SA is in connection with the device PA; and 
In the device PA, the energized, condition of 

relay 411, with relay 46 not operated, shows 
that the device is in connection with line #9 
of substation A. . . . . . . 

When the attendant hastraced the connection, he may bridge a portable test telephone across 
the talking conductors and converse with the 
subscriber at the called substation and inform 

i him of the identity of the calling line. . . 
When the receiver is replaced at the called 

substation, the restoration of back-bridge relay 
703 permits release relay 704 to restore, where 

described.. , - , 
- P. B. X. service 
Aspreviously, explained, the portion of the 

common equipment shown in Figs. 10 and 11 
includes a relay such as e O for: each. P. B. X. 
group. Conductors , 2, 4, and Cutoffrelay. 
I009 are common to all such P. B. X. relayS. 
Relay O IO is illustrated as associated with the 
P. B. X. grouphaving directory. #9991. 
Let it be assumed that the connecting-link 

circuit CLC-of Figs.7 to 9: has been seized in 
a call destinedfor P. B;X. group.999, and that 
the tens, units, and party digits 9,9, and have 
been recorded in the registers TR, UR, and PR 
respectively. In this event, when connecting re 
lay. E operates to make connection With the 

upon the connection is cleared out as previousy 
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responsive to identifying potential on the ninth 
terminal of each of the blocks B-TI and B-UE. 
Upon operating, relay iò i 0 locks.its lower wind 
ing to conductor i ligatº its lower armature, 
While at its inne' upper armature it operates the 
common cutoff relay iòù9to prevent subsequent 
operation of transfer relays 810 and si), sò as 
to enable the tens and units markingto penädè 
to the conductors of the cables CA-siMilanci. 
CA-UM only through the contacts èf thé, oper 
ated P. B. X. relay Oi 3. ... , 
At its middle upper and upper armatures, relay 

i o O connects conductorsi and i 2 of the cable 
CA-TM respectively to jumpers J4 and J3, 
preparatory to placing units and tensmarking 
on the conductors of the cables-CA--UM and 
CATM. , - 
When, as the result of the operation of transi 

fer-start relay i 93 to apply potential to con 
ductor i 3 of cable CA-TM, transfer control re 
lay 22 operatesto cause the associated portion 
of the common equipment to bechanged over 
from finder action to connector action, conduc 
torsi and 2 in the cable CA-TMare grounded 
aspreviousy explained. The ground potential 
on conductor fis now extended, through con 
tacts of relay 400, and jumper J4, to the sixth 
terminal in the units-mark block B-UM, there 
bygrounding the sixth conductor in units-mark 
table CA-UM to determine that the P. B. X: 
line to which connectionisto be made isonehavi 

i ing the digit 6 as the units digit of its individual 
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directory number. 
The above mentioned grounding of conductor 
2 of the cable: CAI-TM resultsiin the extension 

of ground potential, through the lipper contacts 
of Irelayi), to the jumper. J3, Whence itis eX 
tended to one oranother of the terminals of tens 
mark block B-IM of Fig. 8, depending upon 
the busy, oridle: condition of the lines in the 
P. B.-X. group, all of Which have thesame units 
digit (6) in their, respective individual directory 
numbers. . . . . . . . . - - 
The first line in the P. B. X, group is line 96 

(Fig. 4).: Accordingly, the above mentiomed 
jumper J3 eXtends to the upper armature of 
cutoffrelay 4 ... If line. #96 is.idle, and cutoff 
relay 464.: is consequently noti operated, the 
ground potential on.jumper J3 is further ex 
tended, by Way of jumper J5; tothe:first terminal 
in the block BMIto therebyground the first 
conductor in cable CATM.: On the otherhand, 
if the first line in the P. B. X. group is busy, the 

60 

65 

common test equipment CT of Fig. 11 and oper 
ates transferrelay 9f to extend marking ground 
pötentialto the selected contacts of identity 
blocks B-TI, B-UI, and B-PI, relay. Oois 

i operatédover temporaryjumpers J6” and i T 75 

resulting.coperated'' condition of scutoffrelay ?i (4 
causes the ground potential on jumper J3 to be 
extended to the upper armature of the next cut 
offrelay, 404, associated with the second P. B. X: 
ine:F926. If this Secondiine Lisidie ground 
potential is extended, through jumperi6, to the 
secondi terminal in block:B-TM. in Fig. 8. On 
the other hand, if the:second line is also in use 
and relay: 44' is consequently, in an operated 
condition, the ground potential on jumper J8 is 
further extended to the jumper associated with 
the first idle succeeding-line of the P. B.-X. 
group. , I : 

In the present, example, it may be assumed 
that the first line.it98 -isidle, in which case 
utoffrelay 494 isnot operated, and the ground 
potential incoming on jumperJ3 is extended over 
iumper 35 to the first conductor in tens cable 
CA-TM. As a result, connectionis made with 
the first P. B.X line di 96through the devices 
PB and 5SB, the distributorDR-making con 

nection with the device 5SB. 
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When the connectionis made and test-start 

conductor it in cable CA-TMis consequently 
grounded as hereinbefore described, the previous 
ly described testing operation of the common test 
equipment CT, Fig. 11, istinitiated. Since the 
line connected withis idle under the assumption 
previousymade, the line test relay 08 is in 
operated condition, Whereby ground potential is 
extended through contacts of relays 08, and : 
il to the SWitching conductOr. SVV of Cable 
CA-CT tothereby operate switching relay 709 
in the connecting-link circuit. CLC--to cause 
the connection to be completed at the connect 
ing-link circuit to the called line il 9 f6. . . . 
The Subsequent operations are aspreviously 

described, relays il 9 and 60 clearing out When 
ground potential is removed from conductor ST 
Cfcable CA-CT upon the operation of Irelay 

i 0 (and consequenti restoration of Irelay 74), 
responsive to the previousy, mentioned operation 
of Irelay 79. r. - . ... . . e . . . . . . M 

When a call is made to the P. B. X. group at 
a time When all of the intervening lines except 
the last (line 96) sare in use, the ground po 
tential incoming on jumper. J3 is extended to the 
upper armature of Irelay O '': The upper arma 
ture efthe final cutoffrelay 494' may be strapped 
to the back contact thereof, whereby the incom 
ing ground potentialis extended to the associated 
jumper. J, Wheiher Cutoff relay 04' is Operated 
O' Ot. 
ingly directed to the final line (906) of the 
P. B. X. group When all the intervening linesare 
in use, Whether this finalline be busy oridle. 
The common test equipment CT thereupon oper 
ates as previousy described to test the connected 
line E926. If the lineis idle, the connection 
is caused to be completed at the connecting-link 
circuit CLC-f by the operation of Switching 
relay 769. But, if line #906 is busy at this time, 
the connection is denied at the connecting-link 
circuit, and busy relay 708 is operated as pre 
viousy described to seridback a busy-tOne Signal 
over the calling line. M . ... I 

By the previously described arrangement, each 
of the P. B. X. lines is in a different tens group 
of the concerned hundreds group of lines, thUS 
distributing the comparatively heavy P. B. IX. 
traffic throughout the several tensgroupsto avoid 
overloading of any one of them. 

It will be understood, of course, that feWer 
lines than ten may be included in a P. B. X. 
group. In the event that more lines than ten 
are required in a P. B.-X. group, a second P. B.-X. 
cali number may be assigned to the lines of the 
P. B. X. group in excess of ten, an additional 
relay similar to i Oio being operated responsive 
to the calling of this second P. B. X. call number 
to cause connection to be extended to the first 
idle one of the P. B. IX.. lines in excess of the 
initial ten. In this event, a subscriber calling 
the first P. B. IX. ca. Il number and receivinga, 

i busy signal may then call the other P. B. X. call 
nurnber of the same group to make connection 
with one of the limes associated thereWith. 

Intercepting Service 
Et is corni non practice in telephone exchanges 

to intercept calls intended for disconnected lines 
and for disconnected Substations on party lineS. 
This intercepting service is ordinarily provided 
for a definite length of time following the dis 
connection in order to acquaint the SubscriberS 
With the fact of: Such disconnection before the 
concerned numbersare reassigned.: The inter 
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The terminating connection is accord 
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cepting operatoralso ordinarily informs the call 
ing subscriber of any new number assigned to 
the concerned party. The arrangements exem 
plified by relay963, enable intercepting service 
to be given readily, and with a... minimum of 
equipment, in the illustrated system. 

In order-to explain how intercepting service 
is given, in the disclosed system, let it be as 
sumed that substation.9 i5 (Fig. 4A) on party 
line #97 has been disconnected, such, asmay 
occur when the subscriber: has moved to a new 
location. Relay: 398 is One of a number of relays 
Which may be provided for intercepting service, 
and any One of them, can, be temporarily asso 
ciated With any, directory number, assigned to 
the associated hundreds group. Relay OG8, is 
shown as temporarily identified With party F5 
online i by jumpers. J3 to J5. Jumper 
J3 connects the upper Winding of Irelay I008 
to tenS terminal: 1in block B-TI;jumper, J4 
connectS the Iower: Winding of relay G08 tounitS 
terminal 7 in block B-UI; While jumper J5 
connects the loWer armature of relay 08 to 
party terminal 5 in block B-PI. As a result, 
When a call is made (through the connecting 
link circuit CEC-i: of Figs.7to 9, for example) 
intended for thenow-disconnected substation 
F95 on partylire F9 i (Fig. 4A), the setting 

of the registers TR, UR., and PR, in accordance 
With the tens, units, and party, digits 1, 7, and 5, 
followed by the operation of Irelay 9, causes 
identifying potentials to be extended over jump 
ers Ji3 and J to operate relay: 18. Party 
identifying potentialis extended over.jumperJi5; 
resulting in the closure of a circuit, through the 
loWer contacts of the operated relay i8, and 

- over conductor 3 for call relay. G. 
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VVhen relay 100 operates, it disconnects trans 
ferrelays. 80 and 9:0 to prevent the recorded 
tensandº units digits from being subsequently 
transferredover cable CAM and CAUMI. 

Relay: i 39 also connects conductor: i 2 to. 
jumper Ji, and it connects the associated con 
ductor ito jumper J2. As a resuit, when con 
ductors. 2 and il become grounded Subseguently 
by the operation of transfer controi relay 22, 
the resultant extension of ground potential to 
jumpers Jl and J2 causes the, 6 conductor in 
each of the cables CATM and CA-UMI to 
become energized to thereby transfertine tens 
and unit:S digits 0 and Oto the portion of the 
common equipment shown in Figs. 1 to 3: The 
callis thus extended to line 99 (not shown) 
Which is aSSUmed to be a line, leading to the 
SWitchboard of the intercepting operator. 
The usual test of the called line now takes 

place. If line 9) is in use, the previousy del 
Scribed testing operation causes the connection 
to be denied at the connecting-link circuit 
CLC - and a busy-tone signato be returned by 
the operation of busy relay.78. On the other 
hand, if the intercepting line #990 is idie; con 
nectionis made thereto through the connecting 
link circuit CLC- as in the case of a calito a 
regular subscriber's line. The call-intercepting 
operator may then converse With the calling sub 
Scriber and give him Such information as may 
be desired. . . . . . . , 

Intercepting-Service relay 1608 is cleared out 
When connecting relay Till of the connecting 
link circuit CLC-clears out at the end of the 
testing operation. 

. Secretarial service 

AS previousy explained, relays i GQ4 and O95 
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are associated in common With: aS many pairs. 
of secretaria-service relays, such as f006, and 
007, asmay be provided, each such pair of re 

lays being. assigned to a separate secretarial 
Service Subscriber. By the Tunning of the tem 
porary jumpers J8.to J2, as Will be hereinafter 
discussed, relays 306 and 007 are assigned to 
the provision of secretarial service for substation 
A, being the substation on individual line #91 
(Fig. 4). * . v , . 

A subscriberto secretarial service may condi 
tion the secretarialrelay equipmentassigned to 
hisline to diverti calls from his station to the 
line of a common secretary, the intercepting op 
erator in the assumed example. 
. Let it be assumed now that the subscriberat 
Substation A desires to haVehis calls anSWered 
temporarily by the common secretary, which may 
occur When he is going to be absentfor a time. 
In this event, the calling subscriberat substation. 
A, Fig. 4, removes his receiver and dials the num 
ber (911) assigned to his line, followed by the 
party digit9. The complete number called is 
919. , . 

It may be assumed that the connection is ex 
tended, on the removal of the receiver, through 
devices IPA and i SA of Figs. 4 and 5, to the 
selector S8, and that the selector S8 extends 
connection to the connecting-link circuit CLC 
of Figs. 7 to 9, when the hundreds digit 9 is 
dialed. In this event, the tens, units, and party 
digits (1, 1, and 9) are set up on the registers 
TR, UR, and -PR, following which connecting 
relay. 7 is operated to associate the connecting 
link circuit CLC-- with the equipment CT (Fig. 
11), and transfer relay 9l of the party register 
PR is operated to identify the recorded tens, 
units, and party digits. When this occurs, 
ground potential on terminal f of the tensblock 

i B-TI is extended, through temporary jumper 
J8, to theupper winding of relay i606; ground 
potential on terminal of the unitsblock B-UI 
is extended through temporaryjumper J9 to the 
lower winding of relay. 1 006; and ground poten 
tial on the ninth terminal in block B-PI is ex 
tended, through the temporary jumper J6, to 
the lower. armature of relay 006. 

Relay O66 nowºoperates because of the ener 
gization of both its windings, and locks itself to 
the associated conductor, il 4. At its lower 
armature, relay i006 extends the ground poten 
tial received over jumper JfO, over common con 
ductor it 5, to connecting relay i 604. Relay 
i 004thereupon operates to prepare a circuit for 
the lower Winding of relay 007. 
As the result of the operation of transfer, relay 

i 63 and the consequent placing of battery po 
tential on. conductori 3 of cable CA-TM, the 
common equipment of Figs. 1 to 3 is changed 
overto connector action and conductors li and 
2 of the cable CA-TM are grounded, where 
upon relays 8 i Gand 90 operate to cause the-re 
corded tens and units digitS (1 and 1) - to be 
transferred - over the cables CA-TMI and 
CA-UM to cause connection to be set-up from 
the connecting-link circuit CLC - to the calling 
line, such as by way of the devices PB. and 5SB 
of Figs. 4 and 5, as well as the device-DR- of 
Fig. 6. - 
The operation of relays 8o and 93 removes 

energizing ground potential fromjumpers J8 and 
JS, but relay 026 remains operated in its lock 
ing circuit to conductor A. Jumper J0 (con 
nected to terminal 9 of block B-PI) remains 
grounded to hold relay iO04 operated. 
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When connection, has.been. extended, tQ "the 

calling line: as above pointed out, line test relay 
108iis unable to operate because the calling and 
called lines are the Same. Accordingly, When 
conductor 14 in cable CA-TM is grounded as a 
result of the completion of the connection by the 
primary, device IPB (Fig. 4), the resulting: op 
eration of relay: i fO is followed by the operation 
ofrelay: i l96 (through contacts of relay il08), 
A moment later, relay: 198: operates to-, apply 
the reverting-cali test. The purpose of this op 
eration-atthis timeisto insure that the one call 

20 

30 

35 

40 

55 

60 

65 

70 

75 

ing to divert the normal calls from the concerned 
line to the line of the common secretary is sone 
one calling from the concerned line. If the call 
is from amyline other than the concerned line, 
reverting-call test relay 09 operates andati its . 
inner contacts prevents the relay operations now 
about to be described from occurring. i 

In the present assumed example, the callis in 
fact from the concerned line and reverting-call 
test relay i 109 is unableto operate, since the 
calling and called lines arethesame. . . . 
, When the previousy described reverting-caIl 
testis completed, and relay - 06 restores: With 
relay. I 104 operated, conductor RC of cable 
CA-CT is grounded as hereinbefore described 
to bring about the operation of reverting-call 
relay 705 in the connecting-link circuit CLC--, 
At the same time, the ground potential placedon 
the lead RC closes. a circuit through the upper 
contacts of the operated connecting relay 004, 
conductor Of 2, and contacts of relay 006 for 
the lower winding of relay f007. Relay 007 
thereupon operates and closes a locking circuit 
for itself at its innerlower contacts, While at 
its lower contacts is connects.jumper Jl 2 to call 
relay 00i. This latter operation is of no effect 
at this time, as the jumper Jf2 is not now iden 
tified in the block B-PI. - 

In the connecting-link circuit CLC-lauX 
iliary relay 710 responds to the: operation of 
reverting-call relay 705, with the result that 
connecting relay 7 1 l is open-circuited andre 
stored. Ground potential is thereby removed 
from start conductor ST of the cable CA-CT, 
clearing out the common equipment and restor 
ing relays.004 to 006. Relay f007, however, 
remainslocked operated. - . 
In the connecting-link circuit CLC-i, abusy 

tone signal is returned at the upper contacts of 
reverting-call relay 705, indicating to the calling 
Subscriber that the connection has been com 
pleted back to his own line and that he should 
replace his receiver. When the receiver is re 
placedringing currentis projected out, on the 
calding lineas hereinbefore described, giving the 
calling subscribera further indication of the 
successful completion of the connection. This 
ringing currentisterminated When the calling 
subscriber again removes his receiver, and the 
final clearing Out of the connection occurs when 
he again replaces his receiver. | ; 
The: subscriber at substation A (Fig. 4), if he 

so desires, may now call the secretarial operator 
directly, telephone number 900, in the event that 
he desires to give her any special instructions. 
With relay 007 now operated andlocked, any 

further calisto the line of substation Bareidi 
rected to the intercepting operatori aswill nowbe 
pointedout. i . . 
Relay 006 again operates as a result of the 

dialing of the tensand, units digits 1and.1in the 
desired i number (9111). The following of these 
digits by the party digit 1 results in theidentify 
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ing of terminal of block B-PI:by ground po 
tential, closinga circuit dver the associated jump 
ers J2, through contacts of the operated relays 
006 and O97, and over conductor 03, for call. 

relay i 90. Relay O0 thereupon operates. At 
the back contact of its inner armature, relay 
100 open-circuits transferi relays. 80 and 90 
to prevent the transference of the digits recorded 
in the tens and units register TRand UR. Re 
lay C. also extends the associated conductors 
2 and through the jumpers Jland J2 tothe 

terminals 0 and 0 of the B-TM and B-UM. 
As a result, When transfer control:relay 22 op 
erates to ground'' conductors 2 and i l, itmarks 
the 0 conductor in each of the cables. CA-TM 
and CA-UM, through the contacts of the op 
erated relay It , thereby causing the connec 
tion to be extended to the line of the common 
secretary, Who is also the intercepting operator 
in the present assumed example. . . . . . . 
When the subscriberat substation Breturns 

from his absence and again desires to. have his 
calls come to his own telephone, he may call the 
number. 911 assigned to his line, followed by the 
party digit 0. Relay 306 is again operated'over 
jumpers J8 and J9, responsive to the tens and 
units digits 1 and 1. By.virtue of the dialing of 
the party digit 0, the tenth terminal in block 
B-PI is marked, whereby ground potentialis 

i extended, through jumper. Jli and contacts of 
relay: 1006 to common conductor 04, thereby 
operating disconnect relay 005. “When relay 
De5 operates, it prepares a circuit for theupper 

or restoring winding of differential relay: i GQ7. 
When the reverting-call test is made success 

fully in the common equipment C'Tashereinbe 
fore described, the resulting" application of 
ground potential to conductor. RC resultsin the 
closure of a circuit, through the upper contacts 
of Irelays 205 and G06, for the upper winding 
of the differential relay: i 607. Relay.007 is 
thereupon restored, disconnecting bothits Wind 
ings. At its lower, contacts, relay 007 discon 
nects jumper J2 from call relay 00, permitting 
subsequent ralls to the line of substation B, Fig. 
4, to be completed in the usual Way. , 

I clain: : : '. 
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controlled means in any link circuit effective 
When a called partyline is also the calling line 
for placing a first reverting-call condition on 
the link circuit provided the concerned partyline 
is One of the first group, and for placing a second 
reverting-cali condition on the link circuit pro 
Vided the concerned partyline is one of the sec 
Ond grOLp. . . . . . , ''' 

3. In a telephone system, a group of telephone 
lines, a group of link circuits serving saidºlines 
When called, each link circuit having an originat 
ingend anda terminating end, sWitching means 
for:: connecting the originating end of any one 
of Said link circuits with a calling line and for 
connecting the terminating end With a desired 
called one of said lines, at least a portion of 
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Saidines being partylines, a first group of said 
partylines being equipped with lockout individ 
ual line circuits, a secondgroup of said party 
lines being equipped With normal individual line 
circuits, test-controlled means in any link circuit 
effective When a called partyline is also the call 
ing line for placing a first reverting-call condi 
tion: on the link circuit provided the concerned 
partyline isone of the first group, and for plac 
inga second reverting-call condition on the link 
circuit provided the concerned party line is one 
of the Second group, means effective When either 
said first condition or said second condition is 
placedon a link circuit forclearing out the 
originating portion of the connection when the 
receiver is replaced at the calling substation and 
fortransmitting signaling current over the ter 

i minating portion of the connection to the called 
line, means effective When said first conditionis 35 
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| 1. In a telephone System, a group Of telephone 
lines, a group of link circuits serving said lines 
When called, each link circuit having an originat 
ing end and a terminating end, SWitching means 
for connecting the originatingend of anyone 
of said link circuits with a calling line and for 
connecting the terminating end with a desired 
called one of said lines, test equipment common 
to all said link circuits, means for rendering said 
test equipment temporarily individualto any one 
of Said link circuits during the process of set 
ting Up a connection through such link circuit, 
al leaS in each link circuit controlled fron 
Said common test equipment depending upon the 
called line being also the calling line for corre 
SpOndingly coditioning the link circuit 

2. In a telephone Systeim, a group of telephone 
lines, a group of link circuits serving said lines 
Winen called, each link circuit having an originat 
ing end and a terminating end, switching means 
fer connecting the originatingend of any one 
of said link circuits With a calling line and for 
connecting tie terminating ed With a desired 
called one of said lines, at leasta portion of said 
lines being partylines, a first group of said party 
ines being equipped With lockout individual line 
circuits, a second group of said partylines being 
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equipped With normalindividual line circuits, test- 75 

placedona link circuit for clearing out the ter 
minating portion of the connection When the cal 
isanswered, permitting talking current to be sup 
plied from the concerned individuallockout line 
circuit, andmeans effective when the said; sec 
ond condition is placedon a link circuit for hold 
ing the terminating portion of the connection 
intact to permiti talking current to be supplied 
to the concernedºline from the link circuit. 

4. In a telephone system, a group of telephone 
lines, a group of "link, circuits, serving said lines 
When called, each link circuit haVing mechanisma 
for recording the digits designating the called 
line, class-of-service relays associated respective 
ly with classes of service to be accorded to cer 
tain of said:lines When called, said class-of-SerV 
ice relays being commonto all said link circuits, 
means effective when the line-designating digits 
have been set up in the recording: mechanism of 
a link circuit for temporarily rendering Said class 
of-service relays individual to Stch link circuit, 
means thereupon effective, if the called line i5 
one of said certain lines, for operating the class 
of-service relay associated with the class of serv 
ice to be accorded to the called line designated 
by the recorded digits, and means effective when 
any one of Said class-of-service relaysis Operated 
for conditioning the link circuit to provide the 
class of service With Which such relay is aSSO 
ciated. " ...: : 

5. In a telephone System, agroup of telephone 
lines, a group of link circuits serving said lines 
when called, each link circuit having mechanism 
for recording the digits designating the called 
line, callsto certain of said lines being arranged 
to be diverted to respectively correspondingother 
lines, diverting relays associated respectivelywith 
said certain lines, said diverting relays being 
commonto all said link circuits, means effective 
When the line-designating digits have been set 
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upin, the recording: mechanism of a link circuit 
for temporarily rendering said diverting: relays 
individÈlalto. Such link circuit, means thereupOn 
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fectiveto deny: the completion of: a, connectiora 

| when the called: lineis in use; and meansasso 

effective, if the called line:jsone of said certain 
ones; for operating the diverting relay associated 
With the Calledline: designated by the recorded 
digits, and means effective whenany one-of said 
diverting relays is operated for diverting the call 
from the called: line to the i corresponding One 
of said; otherlinesi , , 

6. In a telephone system agroup of telephone 
lines, a:group of link circuits. serving said:lines 
when called, each link circuit having mechanism 
for recording: the digits, designating the called 
line, calls to certain of. said:lines being arranged 
to be diverted to another: line, diverting relayS 
associated respectively with said, certain lines, 
saidi diverting relays being commonto all said 
link circuits, means effective when the line-desig nating: digitshave been. set up: in the recording 
mechanism of a link circuitfortemporarily“ren 
dering said, diverting: relays.individual to such 
link circuit, means. thereupoi effective, if the 
calledline is one-ofsaid certain lines, for operat 
ing the diverting relay associated with the. called 
line designated by the: recorded: digit, andmeans 
effective: When anyone'of Said.diverting relaysis 
operated for: diverting the call from the called 
lineto: said otherline. : : 

7. In a telephone system, a group of telephone 
lines, a group of link circuits serving said:lines 
when. called, each link circuit having an origi 
nating end and a terminating end, Switching 

i means for connecting the originatingendof any 
one of saidi link circuits With a calling, line and 
for connecting the, terminating end With a de 
siredicalledone ofsaid"lines, at leastone of said 
lines being accorded non-busy-line service, test 
controlled means in saidi link, circuits:normally 
effective:to deny, the: completion: ofa connection 
tosanybusy.’caliedi line, and other; test-controlled 
means effective to: nullify the stated effect of the 
firstenamed test-controlledeans When a connec 
tion: is to be completed to a linee accorded non 
busy-line service, whereby: the connectionis.com 
pleted to the: lastºnamed line regardless of 

- Whether Suchline bebusy oridlewhen called. 
8. In: a telephone systema group of telephone 

lines, a group. of link circuits: serving said:lines 
when. called each link circuit having an origi 
natingendº anda, terminating: end, switching 
meansforconnectingthe originatingend of any 
One. of Said:lik circuits With a calEigline, and 
for: connecting the terminatingend: with a de 
sired: called; one of said:lines; one: of: said:lines 
being accorded' non-busy-line service, test con 
trolled means in said:link circuits:normally ef 
fectiveto deny the completion: of a connection 
When the calledlineisinuse, andmeans asso 
ciated With said:link circuits forca1using an at 
tempted.connectionato be completed to the Said 
line:'accorded nonibusy-line service regardiess of 
whethersaid:lineibebusyi oridlewhen called, the 
last-named neans including a relayindividual 
to the called ine. 
9. Inta telephonessystem; ai group of telephone 

lines, a group of lihk: circuits serving: said:limes 
Whe called each link circuit having an origi 
natingendande a terminating: end, switching 
neans for connecting the originatingendof any 
one of said:links" circuits With: a calling, line and 
forconnecting the terminating end with a de 
sired calledi one: of said:lines, one of said lines 
being accorded non-busy-line service, test-con 
trolleti means in said:link circuits normally ef 

5 

0 

15 

ciated with: said:link circuits forcausingan at 
tempted connection; to be completed to the said 
line accorded non-busy-line service-regardless of 
whethersaid:line be:busy oridle when called, the 
la st-ramedmeans including: a relay operatedre 
sporsive to the calling... of the, directory number 
aSSignedito a line, accorded nonibusy-line:Service. 

10. In a telephone system, a group oftelephone 
lines, a group of link circuits serving said:lines 
When called, each link circuit having an origi 
nating: end anda: terminating end, switching 
meansfor: connecting the originating end of any 
of said.link circuits with a callingºlineand for 
connecting the terminatingend with - a desired 
called one of said lines, each link circuit having 
mechanismi for recording the digits, designating 
the called line, one of: said:lines being, accorded 
non-busy-line service, a service relay associated 
With said one line; and; commonto all saidºlink 
circuits, means effective when theline-designat 
ing digits have been set up: in the: recording. 
mechanism of a link circuit for temporarily 
rendering said service relayrindividual: tosuch 
link circuit, means thereupon effective, depend 
ent upon the designation of the saidione: line 
having been set-up in the: recording: mechanism 
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of the link circuit, forcoperating:Said service:relay, 
andmeans controlled by:said service relay when 
operated forconditioning thelink circuitto com 
plete connection to the called line whetherritis 
busyoridle. . . . . . . . . 

11. In a telephone system, a group of telephone 
lines, a group of link circuits serving said:lines 
When, called, each link circuit having an origi 
nating end and a terminatingend; switching 
meansfor connecting: the originatingendofany 
one of said; link. circuits with a calling lineand 
forº connecting the terminatingend: with: ade 
sired called one of said:lines, one of saidi lines 
being accorded non-busy-line service, test con 
trolled means in said:link, circuits normally ef 
fectiveto deny, the completion of a connection 
When the called line is in use, means, associated 
With said link circuits for causing an attempted 
connection to be completed to the said:line 
accorded non-busy-line service regardless of 
Whether said; line be busy or idle when called; 

º means-in each link circuit normally effective to 
transmit-ringing current to the called:line, but 
rendered ineffective to transmit ringing: current. 
to, the said line accorded non-busy-line service, 
and a line circuit individual to the lastinamed 
line for applying ringing current theretore 
SpOnsive:to the extension of a connection-tosuch 
line through, any one of said link circuits. 

12. In a telephone System, a group of tele 
phone, lines, a group of link circuitsserving said 
lines When called, each link circuit havingan 
Originating; end and a terminating end, switch 
ing: means for connecting the originating end of 
any one of Said link: circuits with a calling line 
and for connecting the terminating end with a 
desired called one of said:lines, at least one of 
Saidines being accorded non-busy-line service, 
test-controlled means in said:link circuits nor 
mally effective to deny the completion of a con 
nection When the called line is in use, means 
associated With said link circuits for causingan 
attempted connection to be completed to a line 
accorded non-busy-line service regardless i of 
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Whether saidi line be busy or idle when called, 
each of Said link circuits including a holding 
relay, responsive; to... currenti flow.overthe. called 
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line for holding the terminating portion of a 
connection until the receiver is replaced on the 
called line, the said line accorded non-busy-line 
service being composed of two inductively 
coupled i sections, a switchboard section anda 
line section, said switchboard section being 
opaqueto direct current, whereby no current 
fiows thereto from a link circuit Which has ex 
tended connection:to such line, the said means 
for holding the terminating portion of the con 
nection from the called line being accordingly 
ineffective when the called line is one accorded 
non-bUSy-line SerVice. . , ' , 

13. In a telephone system, a group of tele 
phone lines, a group of link circuits serving said 
lines when called, means in each link circuit 
normaly effective after a connection has been 
completed therethrough from a calling line to a 
called line for clearing out the originating por 
tion of the connection when the receiver is re 
placed On the calling line Whether the receiver 
has been replaced on the called line or not, each 
link circuiti containing a hold relay, said lines 
being of two classes, means effective when the 
called line is a line of one class and ineffective 
When the calledline is a line of the other class 
fOr operating the hold relayin the link circuit 
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through which the call is extended, said hold 
relay being effective When operated to maintain. 

is replaced on the calledline. 
4. In a telephone System, a group of tele 

phone lines, a group of link circuits serving said 
lines When called, means in each link circuit 

the entire connection intact unti! the receiver 

normally effective-after a connection has been 
completed therethrough from a calling line to a 
called line for clearing out the originating por 
tion of the connection When the receiver is re 
placedon the calling line whether the receiver 
has been replaced on the called line or not, each 
link. circuit containing a hold relay, said lines 
being of two classes, means effective when the 
called line is a line of one class and ineffective 
when the called lineis a line of the other class 
for operating the hold relay: in the link circuit º 
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responsive to the operation of said common call 
hold relay for operating the individual call-hold 
relay of the currently'' associated link circuit, 
and means controlled by the last-named call 
hold relay for removing the clearing out of the 
connection from underthe control of the calling 
line. : ", . . . . . . . . . :: - . 

16. In a telephone System, a group of tele 
phone lines, agroup of link circuits serving said 
lines when called, switching means for extend 
ing a calling lineto, any one of Said link circuitS, 
and for extending Such link circuit to any called . 

i line of Said group, each link circuit haVing mecha 
anism for recording the digits designating the 
called line, the clearing out of the connection 
between the calling line and the link circuit be 
ing normally under the control of the, calling 
line, a call-hold relay commonto all said link 
circuits and assigned to a specific one of the 
lines of said group, means effective When the 
line-designating digitshave been Set up in the 
recording mechanism of a link circuit for tem 
porarily::rendering said call-hold relay tem 
porarily individuali tosuch link circuit, means 
for thereupon operating said call-hold relay sub 
ject to the designation of the line With Which 

I said relay is associated having been set up on 
the recording mechanism of the link, means re 
sponsive to the operation of said common call 
hold relay for conditioning the currenty: asso 
ciated link circuit to remove the clearing out 
of the connection from under the control of the 
calling line. 

17. In a telephone System, a group of tele 
phone-line terminals having a block of telephone 
numbers assigned thereto, each line terminal 
bearing a separate telephone number, a group of 
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through which the callis extended, said hold 
relay being effective when operated to maintain 
the entire connection intact until the receiver 
is replaced on the called line, and means for 
signaling the switchboard attendant responsive 
to the receiver being replaced on the calling line 
provided the hold relay is operated and the 
connection is beiragheld from the called line. 

15. In a telephone system, a group of tele 
phone lines, a group of link circuits Serving Said 
lines when called, switching means for extending 
a calling line to any one of said link circuits 
and for extending suchlink circuit to any called 
line of saidgroup, each link circuit having mech 
anism for recording the digits designating the 
called line, the clearing Cut of the connection 
between the calling line and the link circuit 
being normally under the control of the calling 
line, a call-hold relay commonto al said link 
circuits and assigned to a specific one of the 
lines of said group, means effective when the 
line-designating digits have been set up in the 
recording mechanism of a link circuit for tem 
porarily rendering said call-hold relay tem 
porarily individual tosuch link circuit, means 
for thereupon operating said common call-hold 
relay subject to the designation of the line with 
which said relay is associated having been set 
up on the recording mechanism of the link, each 
link having an individual call-hold relay, means 
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P. B. X. lines connected respectively to certain 
of said line terminals, a group of link circuits 
Serving Said line terminals When called, Switching 
means for extending a calling line to any one of 
Said link circUitSand for extending Such link cir 
cuit to any called terminal of the group, each 
link circuit having mechanism for recording tele 
phone numbers in said block, switch-control 
equipment commonto all said link circuits, means 
effective when a telephone number has been set 
up in the recording mechanism of a link circuit 
for rendering said common equipmenti tempo 
rarilyindividualto such link circuit, Said common 
equipment being: normally effective to operate 
said switching means to extend the currently 
associated link circuit to the line terminal Whose 
telephone numberis recorded, a P. B. X. service 
relay included in said common equipment and 
haVing assigned thereto the telephone number of 
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a line terminal other than any of Said P. B. X. 
line terminals, means controlled by the recording 
mechanism of the currently associated link cir 
cuit, for operating said P. B. X. service relay When 
its said assigned telephone number is recorded, 
and means controlled by said relay, When oper 
atted, for Calising said common equipment to 
operate the switching means to extend the link 
circuit to one or another of said P. B. X. line 
terminals instead of to the line terminal to Which 
the recorded telephone number is assigned. 

18. In a telephone System, a group of tele 
phone-line terminals, a group of P. B. X. lines 
connected respectively to certain of Said termi 
nals, a group of link circuits serving said ter 
minals When called, Switching means for extend 
ing a calling line to any one of said link circuits 
and for eXtending suchlink circuitto any called 

75 terminal of the group, each link circuit having 
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switching devices each comprising a group ofre- trol equipment effective: whether a connectionis lays adapted to make connection-selectively. With 
any line of a small group, a plurality of primary 
devices beingprovidedforeach said small group of 
lines, the lines of each small group being multipled i 5 
to all of the said primary devices assigned thereto, 
secondary switching devices similar to said pri 
mary switching devices, said secondary switching 
devices. being arranged in a number of groups 
equal to the number of primary switching de-io 
vices assigned to a small group of lines, said sec 
ondary devices being multipled togetherby 
groups, each of said secondarygroups having ac 
cess to a primary device assigned to each small 
group of lines, andmeansfor selectively operating: 5. 
the relays constituting any, secondary switching 
device to make connection with a primary device 
assigned to any small group of lines, and forse 
lectively operating the relays constituting the last 
said primary device to make connection With any, 2o 
line in the small group to Which it is assigned. 

27. A relay-type switching device comprisinga 
group of separately operable relays, there being a 
separate pair of link paths associated With each 
relay, each relay being adapted When operated to 
prepare each of the two associated link paths, a 
further selective relay selectively operableto com 
plete either of the two link pathsprepared by the 
operation of any one of the first-named relays, 

being extended from, oris being: eXtended to, 
one of saidi lines for operating anyidle one of 
the associated primary devicesto make connec 
tion with the line, and, means in said control 
equipmenti depending upon whether the callis 
being extended from the line oris being extended 
totheline for causing an outgoing.or an incom 
ing secondary device in the concerned secondary 
group tomake connection, With the last said pri 
nnary, device. : si . 
30. In a switching system; large groups of lines; 

each large group, being divided into small groups; 
groups of primary. SWitching devices assigned re 
Spectively toss mall groups of lines; each 
large group of lines. having groups of secondary 
switching devices assigned thereto, the devices in 
each secondary, grouphaving access to a primary 
device in each of the primarygroups assigned 
to the same: large group of lines; a portion of 
the devices in geach, secondarygroup being as 
signed to outgoing service, the remaining Sec 
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ondary devices in each secondary, group being 
assigned to incoming Service; separate incoming 
link pathsforeach large, group of lines; selectors 
having accessito al said incoming link paths; 
means responsiveto a call being originated on 
any one of said lines for causinga connection to 

conductors over which the operation of all of theso 
said relays are controlled, a connecting relay op 
erable when the switching device is idleto con 
nect said conductors to the said selective relays, 
and a hold relay for disabling said connecting Te 
lay when the switching device is in use. 

28. In a switching system, lines divided into 
groups, primary switching devices assigned to 
each group, each such device being operableto 
make connection With any line in the group to 
which it is assigned, secondary switching devices, 
operable tomake connections in tandem With 
operated primary switching devices, equipment 
provided in common for operating said primary 
and secondary switching devices, means effec 
tive when a connection is to be extended from a secondary switching device through a primary 
switching device to one of said lines for taking 
said common equipment into use and for Oper 
ating it to cause the connection to be extended, 
means effective after the connection has been 
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be extendedtherefrom, through anidle primary 
switching device assigned to the:Small group in 
Which the calling, line is located, and thence 
through anidle secondary deviceto anidle one 
of said selectors; means controlled over the call 

i ing line:forsetting said selector in accordance 
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50 extended for freeing the common equipment for 
use in extending other connections, means effec 
tive as long as the common equipment is asso 
ciated with the operated primary and secondary 
devices for holding them operated, and neans 
controlled over the established connection for 
closing and maintaining a holding circuit for the 
operated secondary device and for closing and 
maintaining a holding circuit for the operated 
primary device through the operated secondary 

ing circuits are established before the said com 
mon equipmentis freed from either of Said oper 
ated deViceS. : , , , . --- i 

29. In a switching system, lines divided into 
signed respectively to said groups of lines, groups 
of secondary switching devices, the devices in 
each secondary group having access to a primary 
device in each of the primary groups, a portion 
of the devices in each secondarygroup. being 
assigned to outgoing service, the remaining sec 
ondary devices in each secondary group being 
assigned to incoming service, a single group of 
common control equipment, means in Said con 
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' uy: 6o device, and means for insuring that both hold 

65 groups, groups of primary Switching devices as 
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With the large group in which the: desired called 
line islocated; saidi selector, being. responsive 
theretoto eXtend connection anidle incom 
ing link pathassigned to the called large group; 
means: controlled overthe calling line for indi 
cating the Small igroup containing the desired 
called line and for indicating Which line therein 
is the desired called line; meansresponsive there 
toforsetting anidle primary device in the called 
Small group on the, calledline and forsetting 
a Secondary deVice: in the called large group on 
the last-named primary, device, and distributing 
means for connecting the incoming link pathin 
use With the last-named secondary device. 

31. In a SWitching systemi includinga. large 
group of lines divided into, small groups; groups 
of primary Switching devices. assigned respective 
ly to Said Small group of lines;groups of second 
ary SWitching devices; thedevicesin each second 
arygrouphaving accessito a primary device in 
each of the Small, groups;incoming link paths; 
meansforº causing a connection to be extended 
from any calling-one. of said:lines, throughan 
idle primary SWitching device assigned to the 
Small group in Which the calling line islocated, 
and throughan idle secondary device to an idle 
incoming link path; means controlled over the 
calling line for:.indicating the Small:group con 
taining the desired called line and for indicating 
which line thereins is the ù desired called line; 

i means responsive thereto for setting.an idle pri 
mary device in the called small group on the 
called line and forsettinga secondary device on 
the last-named primary device, and distributing 
means thereafter operable for connecting thein 
coming link path in use with the last-named secondary device. 

32. In aswitching system including a large 
group of lines divided into Small groups; groups of 
primary switching devices assigned respectively 
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to said smal grótips 6flitàès; gröups 6f seco - 
switching devices; the dèvicés in eachi 
group having access to a prim 
of the smalgroups;-link path 
inga connection to be extended from one éalling 
one of said linesthroughanidle primary switch 
ing device assigned tò the small group in which 
the calling 1ineis located, and through ala idle 
secondary deviceto an idle link path; means 
controlled over the calling lifie and through the 
operated primary and secondary device for stor 
ingan indication of the small group containing 
the desired calledline andan indication of Which 
line in the small group is the desired called line; 

, commion control- means; means effective after 
both said indications are-stored-for causing said 
common control means tò'operate in accordance 
therewith to position anidle primary device in 
the called small group on the calledline and for 
positioning an idle secondary device: On thie last 
mamed primarydevice, and distributingmeansfor 
interconnecting the linkpathia usewith the last 
named secondary device. 

i 33. In an automaticisWitching System, a group 
of lines, links commonto said lines, switching 
equipment arranged to connect any orie of said 
links individually to any one of saidlines, control 
equipment commonto said lines and links, means 
responsiveto a callbeing originated ora a calling 
one of said-linesfor causing said commion equip 
ment to operate said switching equipment tolink 
a connection by finder action betweena a calling 
line andan idle one of said links, digit storage 
means operable over the calling line to store digit 
information indicative of the designation of the 
desired called line, andrineans för operating said 
common equipmentinaccordance with the stored 
digit information to operate said switching equip 
ment to link a pathby connector action from the 
last-named linkito the desired calledone of said 
lines. 34. In an automatic switching system includ 
inga large-group'of lines dividéd into small 
groups, groups of pririnary switching devices as 
signed respectively to said smalligroups of lines, 
groups of secondaryswitching devices, the devi?es 
in each secondary-group having accessito a pri 
mary device in éach of the Smallgroups, the num 
ber of groups of secondary switching devices be 
ing equalto the numberöf primary devices as 
signed to a small-group of lines, a separaternatch 
ingrelay for each group of sécondary devices, 
meansresponsivetoacallbeing originated in any 
one of said small groups for associatirig said 
matching relays respectively with the primary 
switching devicesassigned to the concerned Small 
group of lines, means controlled by said matching 
relays for causing connection to be extended from the calling line through anidleprimary switching 
device and an idle secondary SWitching. device 
having access thereto, storage means controlled 
over the calling line for storing digit information 
indicative of the small group containing the de 
sired called line and indicative of Which line in 
the Small group is the desired called line, means 
controlled in accordance with the digit informa 
tion stored for associating: said:matching relays 
respectively with the primary devicesassigned to 
the called small group, means controlled by Said matchingrelays for causing an idle primaryde 
vice in the called smali group to make connection 
with the desired calledline and for causingan idle secondary switching dévice having access to 
the last-named primary device to make confiec tion'therewith, andmeansforinterconnecting the 

secondary device to which the calling line has 
beenextended with the secondary device to which 
the called line has been extended.: 35. In a switching system including a large 
group of lines divided into smallgroups;groups 
of primaryswitching devices assigned respective 
ly to said small groups of lines; groups of second 
ary switching devices; the devices in each sec ondary group having access to a primary device 
in each of the small groups; control equipment 
commonto all of said devices, means effective 
When a call is originated' on any line in any 

i small group for rendering said common contro 
equipment temporarily individualto the small 

15 group containing the calling line; means con 
trolled by said common equipmentfor causingan 
idle primary device in the concerned small group 
to make connection with the calling line and for causing a secondary device having access to the 
A. primary device to make connection 

; means effective for thereupon freeing 
I said cömmon equipmentand returningitto com 
monuse; and means responsive to said common 
equipmént being rendered temporarily individual 

25 to a small group containing a calling lineata 
time When notandem connection can belinked, 
through an idle primary device in the concerned 
group and anidle secondary device having access 
thereto, for returning the common equipment to 
common use and for temporarily preventing 
furtner association of the common equipment 
with the last-inamed Small group. . . . . . 

36. In a switching System includiing a large 
group of lines divided into small groups; groupS 

35 of primaryswitching devices assigned respectively 
to said small groups of lines;groups of secondary 

i switching devices; the devices in each secondary 
group having access to a primary device in each 
of the small groups; control equipment commcn 

40 to all of said devices, means effective when a cal is originated dn any line in anysmall group for 
rendering said common control equipment tem porarilyindividuato the smalgroup containing 
the calling line; méans controlled by said common 

45 equipment for causing an idle primary device in 
the concerned small group to make connection 
with the calling line and for causinga Secondary 
device having access to the lastnamed primary 
devicetomake connection therewith; means effec 50 ttive forthereupon-freeing said commonequipment 
and retürning it to common use; means respon: 
sive to said common equipment being rendered 
temporarily individual to a small group contain 
ing a calling line at a time When no tandem 

55 connection can be linked, through an idle pri 
mary device in the concerned group and anidie 
secondary device having access thereto, forire 
turning the common equipment to common use 
and for temporarily preventing further associa 

60 tion of the common equipment with the last 
named smalgroup, and means effective tipon 
the elapse of a predeterminedtime interval for 
againenabling the common equipmentito become 
associated with the last-named Smallgroup. 

37. In a switching system, a group of devices, 
each of said devices being operable whènidleto 
extenda connection, each device haviriga hold 
relay and means for operating it when the de 

e vice is in use, said hold relay restoring when the 
7o device again becomesidle, an operating cenductör 

normally extending to the first device, the hold 
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relay of the first device having transfer contsets 
effective when the relay is operated fortrans 

e ferring the operating conductorto the next sic 75 ceeding device, said conductor beingträisferréd 
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in a similar manner through contacts of the hold 
relays of all busy ones of said devices to anidle 
One When only a part of the devicesare in use, 
means effective when one of said devices is to be 
operated for closing an operating circuit for the 
first idle device oversaid operating conductor, the 
device being responsive to the closure of the said 
circuitfor operatingto eXtenti a connection there 
through, and means effective While a device is be 
ing operated for closing a temporary holding cir 
cuit for the holding relay of anybusy one of said 
devicesto prevent the extended operating circuit 
from being broken in case any preceding device 
becomesidle during the time a succeeding deVice 
is being operated. 

38. In a switching System; primary and Sec 
ondary switching devices, each such sWitching de 
vice being composed entirely of selectively oper 
able relays through whose contacts a connection 
may be eXtended; means effective When a call is 
originated On a calling line for operating One of 
Said primary sWitching devices to make connec 
tion With the calling line, and for operating one 
of said secondary SWitching devicesto make con 
nection with the operated primary switching de 
Vice; means controlled over the Calling line for 
setting another secondary switching device to 
make connection With another primary sWitching 
device, and for operating the said other primary 
SWitching device to make connection With the 
called line; and means for interconnecting the tWo 
last-named Secondary sWitching devices together 
to afford a connection from the calling line to the 
called line. 

39. In a switching system including a large 
group of lines divided into small groups, groups 
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of Small-capacity primary switching devices as 
signed respectively to said Small groups of lines, 
small-capacity secondary switching devices haV 
ing access to said primary switching devices, each 
of the said primary and secondary switching de 
Vices being composed entirely of Selectively oper 
able relays, and means effective responsive to the 
origination of a call on any line in any One 
of said small groups for causing anidle one of said 
primary devices assigned to the calling Small 
group to make connection With the calling line 
and for causing an idle one of said secondary 
devices to make connection with the last-named 
primary deVice. 

40. In a switching system including a large 
group of lines diVided into Smallgroups, groups of 
small-capacity primary switching devices as 
signed respectively to said Small groups of lines, 
small-capacity secondary sWitching devices haV 
ing access to said primary switching devices, each 
of the said primary and secondary SWitching de 
Vices being composed entirely of selectively oper 
able relays, means effective responsive to the 
origination of a call on any line in any One 
of said small groups for causing an idle one of 
said primary devices assigned to the calling Small 
group to make connection With the calling line 
and for causing an idle one of Said secondary de 
Vices to make connection With the last-named 
primary device, control means commonto all of 
Said sWitching devices, and means effective When 
any One of said switching devices is to be oper 
ated for causing said common control means to 
bring about the selective operation of the relays 
constituting Such switching device. 
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