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UNITED STATES PATENT OFFICE 
22,820 

AUTOMATIC. TELEPHONE SYSTEM 
Norman H. Saunders, Chicago, Ill., assignor to 

Kellogg Switchboard and Supply Company, 
Chicago, Ill., a corporation of Illinois 

Original No. 2,333,744, dated November 9, 1943, 
Serial No. 429,232, February 2, 1942. Applica 
tion for reissue September 9, 1944, Serial No. 
553,483 

1. 
This invention relates to automatic telephone 

Systems, and its object is to provide an economical 
and reliable automatic telephone system ar 
ranged to provide the various services which have 
heretofore been found necessary or desirable in 
Connection. With the SubScriber lines. 
This application is a continuation in part of 

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

GENERALDESCRIPTION 

In addition to providing regular telephone serv 
ice for individual subscriber lines, it is necessary 
or at 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 subscriber at any other substation 
On the same party line; 

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 held 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 

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 common to all of the con 
necting-link circuits serving a group of lines 
(100 lines in the illustrated example). 

It has been chosen to illustrate the invention a 
applied to an automatic telephone System of the 
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type employing small-capacity primary and sec 
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 

46 Claims. (Cl. 179—17) 
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a number of features of improvement in addition 
to those previously enumerated. 
As will be described more fully hereinafter, the 

subscriber lines are divided into what are termed 
large groups (of 100 lines each); Subgroups of 
small-capacity primary and secondary Switching 
devices are provided in each large group to handle 
both the originating and terminating calls; and 
control equipment common to all the primary 
and secondary switching devices of a large group 
is provided to position these 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 equipment as the common equipment be 
comes available. A specific object is the production of a System 
of the character under consideration wherein 
control equipment common to all of the primary 
and secondary switching 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 to position 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 
ment as it becomes available. 
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 
nector-action connections). A further feature is 
that the distributing device associated with each 
such link circuit has access to each Secondary 
device allotted to extend connector-action calls 
to the primary devices, whereby no connector-ac 
tion calls need be lost at any time because of un 
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 greatly reduced. - 

Other objects and features of the invention will 
appear more fully as the description progresses. 
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The drawings 
Referring now to the accompanying drawings, 

they show by means of the usual circuit diagrams 
a sufficient amount of the equipment involved in 
an automatic telephone system embodying the 
features of the invention to enable the invention 
to be understood. 

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

the system; and 
Fig. 14 shows the intended arrangement of the 

sheets of drawings on which Figs. 1 to 11 are 
drawn. 

The System arrangement 
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 
arranged 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 
paths taken for use automatically by primary and 
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 is to be completed to a 
Subscriber line of that group. 
The selectors S1, Sf , etc. to S9, located re 

spectively below the 100-line groups, #1, #2, etc. 
to #0, are each but one of a number (ten, for ex 
ample) provided to handle calls originating in the 
associated 100-line group. In the illustrated 
1,000-line system, only a single rank of selectors 
is employed, the illustrated hundreds selectors. 
If the System illustrated 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 be required, each 
originating or finder-action path being joined to 
a terminating or connector-action path, as will be 
understood. - 

The illustrated selectors, mechanically, 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 all-relay type, in which a count 
ing-relay operation occurs responsive to... dialed : 
impulses to select any one of ten group relays, foll 
lowed by a hunting-relay action to select an idle 
link connected up by the group relay operation. 
One Selector of the latter type suitable for use 
herein is illustrated in applicant's co-pending ap 
plication, Serial No. 346,069, filled July 18, 1940, 
issued April 14, 1942, Patent No. 2,279,531. 

Considering, for example, the selector S of Fig. 
12, the rectangle within which the reference 
character S 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 

i intended to indicate the multiple between se 
lectorS. 
The links incoming to the 100-line group ifl 

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 
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4. 
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 
selectors. 

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 suffices to show the 
Switching and circuit arrangements of a single 
one of the 100-line groups. The 100-line group 
it 9 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 its) 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 S8 of 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 subscriber lines served by 100 

line group it 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 to 90, 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, IPC, and IPD. These 
switching devices constitute the first of ten pri 
mary groups. The second primary group, includ 
ing primary switches 2PA to 2PD, serves the sec 
ond 10-line group (lines 92 to 920) of the 100 
line group it 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 (9PA to 9PD and OPA to foPD) 
which serve the ninth and tenth 10-line groups 
are indicated. 
The lines and line multiple for all of the 10-line 

groups except the first have been omitted for the 
sake of simplicity, as each 10-line group is simi 
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 IPA to PD, for example, 
having access to a group of 10 lines can operate 
to make connection with a calling line, and that 
any idle one of the said devices can operate to 
make connection with any called line in the as 
sociated 10-line group. 
The arrangement illustrated in Fig. 13 has 

been provided on the assumption that four con 
nections (incoming, outgoing, or both) Within a 
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. Accordingly, 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 ISA 
to 5SA in the A group, SB to 5SB in the B group, 
isc to 5SC in the C group, and SD to 5SD in 
the D group. In each secondary group, the se 
lective-position contacts of the switching devices 

the second, or digit-2, group of contact sets of all 75 are connected respectively in multiple as indi 
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cated, and the ten links thus provided extend re 
spectively to ten primary switching devices, each 
in a different 10-line group. The five secondary 
devices SA to 5SA, comprising the A secondary 
group, have access to the ten. A primary devices 
PA to OPA; the B secondary group has access 
to the ten B primary devices fBB to OPB; the C 
secondary group has access to the ten C primary 
switching devices IPC to OPC; and the D sec 
ondary group has access to the ten D primary 
switching devices PD to OPD. Each of the 
twenty secondaries, SA to 5SD, therefore, has 
access to each of the 10-line groups of lines, 
through the illustrated primary switching de 
vices. The common secondary devices are thus 
more efficient from a call-handling standpoint 
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 or links 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 iSA to 3SA in sec 
Ondary group A, are assigned to finder action, 
and are linked respectively to the selectors S8i 
to S83; the devices SB to 3SB in secondary group 
B are linked respectively to the selectors S84 to 
S86; and the first two devices in each of the 
C and D secondary groups are linked respectively 
With the selectors S87 to S90. The ten remain 
ing secondary switching devices (the last two 
in each of secondary groups A and B, and the 
last three in each of the secondary groups C and 
D), are assigned to connector action, and are 
therefore linked to the selective-position contacts 
of the distributing devices, such as DR-f and 
DR-2. 
Since the 100-line group shown in Fig. 13 is 

group F9, 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 sets is shown by a single line extending to the 
left from selector S8, 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 
to connecting-link circuits CLC- to CLC-O, 
of which only the first two are indicated. 
Each connecting-link circuit CLC- to CLC 

O has a selective-switching device associated 
thereWith termed herein a distributor. The dis 
tributors DR- and DR-2 are shown associated 
respectively with the connecting-link circuits 
CIC- and CLC-2. 
has ten selective-position contact sets, whereby 
it can associate its individual connecting-link 
circuit with any one of the ten terminating or 
connector-action paths leading to the secondar 
devices assigned to connector action. 

The circuit drawings 

Referring now to the circuit drawings (Figs. 
1 to 11) of the 100-line group #9, the equip 
ment shown in FigS. 1 and 2 and in the lower 
most portion of Fig. 3 is common equipment con 
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6 
trolled from the 10-line groups of hundreds group 
#9. The equipment shown in Fig. 1 includes 
transfer relay 0 , for changing over from finder 
action to connector action; test-cutoff relay 02, 
matching control relays 03 to 06, controlled 
according to the instant position of the prefer 
ence group of relays (7 to 0 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 pair being associated with a separate 
one of the ten 10-line groups. Relays 20 and 
2 are associated with the first 10-line group; 
292 and 22 are associated with the second 10. 
line group, etc., to the last pair, relays 20 and 
220, which are associated with the tenth 10-line 
grOUlp. 
Relays 2 to 220 are used both for finder ac 

tion and for connector action and are arranged 
to be mutually exclusive in their operation... Each 
of the relays 2 to 220 serves, when operated, 
to connect up the four primary switching devices 
having access to the associated 10-line group of 
lines. 
The relays 20 to 2 0 are used for finder action 

Only and each serves, when operated, to connect 
up the ten marking conductors individual respec 
tively to the tein 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 29 to 20 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 22i and 
222 are control relays associated with the grou 
relays 2 if to 220. 
The relays 23 to 240 are associated respec 

tively with the ten 10-line groups, and each of 
them serves as a cutoff relay to disconnect the 
associated 10-line group from finder action, when 
a call is made from a line therein at a time when 
at least one of the primary switches of the group 
is idle, but a busy condition in one or more of 
the secondary groups precludes the completion 
of the finder action. The timer RT associated 
With the relays 23 to 240 is arranged to unlock 
any operated one of these relays at frequent in 
tervals (every ten seconds, for example) to per 
mit a 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 conductors to of the cable 
CA-UM through contacts of any one of the re 
lays 20 to 2i to energize the conductors to 
6 in the cable CA-PM according to the required 
setting of the relays in any one of the four 
switching devices of any primary group, such 
as the switching devices PA to PD, Figs. 4 and 
3, of the first primary group. Relays 30 to 305 
serve also to prevent double marking in the event 
that two lines of the same 10-line group are 
calling simultaneously. 
Although the System arrangement herein dis 

closed is not limited to any particular form of 
small-capacity switching device, it has been 
chosen to iliustrate the invention as applied to 
a System using all-relay small-capacity switch 
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ing devices: at the primary, seeondary; and dis : 
tributor stages.". 
The Switching devices: IPA and PD of Fig.13 : 

are: each: shown in full ini. Fig. 4, but switching 
devices PC, and iPE) of Fig. 13 are each indi 
cated in Fig.23 as a broken line rectangle, for 
each of these devices may be similar to...the de-, 
vices if IPA and PB. 
The switching device; PA for example, in 

cludes: the five selecting relays a? to 45, each 
of.whichhas two sets of selective-position con 
tacts thereon. The contact sets in the upper 
row (three contact pairs to a Set) are assigned 
respectively to the first '...to, fifth lines of, the 
associated. 10-eline. group, . While the five COntact 
sets::showri just below the ; ones last named are. 
assigned, respectively, to the sixth to tenth lines. 
in the associated 10-line group. The Switching 
device. PA includes also a sixth or switching re 
lay 4f6, 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 lif to 4 f5, when connection is to be 
made, with any one of the sixth to tenth lines in 
th?; aSSociated– 10-line , group. & The Other Snºhall 
capacity switching devices are similar. 

In addition to the relays 4 to 46 which co 
operate as previously pointed out to Select any 
desired one of the illustrated ten contact sets, the 
switching device. PA has associated thereWith a 
connection relay 40 which, anong other things, 
when operated, connects up the conductors f 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 units trans 
lator of Fig. 3. Thie hold relay 47 is 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 45." 
of the primary groups 2 to 10 as indicated in 
connection with the primary switching devices 
IPA 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 (#9 and 
it 96) 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 PA 
to PD. The illustrated first and sixth lines are 
served by relay 4f of device PA; the second 
relay 42 serves the second and seventh lines; 
the third relay 43. serves the third and eighth 
lines; the fourth relay 44 serves the fourth and 
ninthi lines; and the fifth relay 45 serves the 
fifth and tenth lines of the associated 10-line 
group. 
Line:#9 it is the line of substation A, while 

line if 96 is the line of substation B. Line, and . 
cutoff relays 40? and .402 are individual to line 
#9, while line and cutoff relays 403 and 404 
are individual to line #96. . 
Whereas, the lines it 9 and it 96 are in 

dividual (or single-party) lines,...Fig. 4A shows 
lines #9f T and if 98 which are party lines. ... Line 
#97 is illustrated as a ten-party line, having 
substations #9 Ti to #970 :: thereon - of which 
only substation, it 9 iT, #975, and #9 TO are 
shôWç": 'The :ine *?#f9f8. isi, shOWniaS., a, fOUIIrsE9arty... 
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14, 1942, hereinbefore referred to. 

8. 
line, having substations if 98 to #984 thereon 
The line equipment of line it 98 comprises line: 

and cut-off relays, 46 and 462, as in the case. 
of the individual lines. The line equipment of. 
line:9, 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 frecuent because : 
of the largenunnberº (10). of Substations con 
nected to line if 9. As will be pointed out here. 
inafter, the common control equipment is ar 

5 ranged, to distinguish between a party line With." 
a lockout, relay and a party line 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-A of Fig. 13, 
as well as the Selector S. . This selector is a S 
sumed to be of the so-called all-relay type shown 
in applicant's Patent No. 2.279,531, issued April. 

Of the relays 
of this selector, only the Switching, line, and res: 
lease relays 62 to 623, one of the hunting relays" 
624, 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 -f of Fig. 13 

is shown in Figs. 78, and 9. This connecting 
link circuit is accessible to the selectors over the: 
tip, ring, and sleeve conductors T, R., and Sex 
tending to. Fig. 7 from Fig.6, and it is intercon 
nected through cable CA. DR-- to thie distribu's 
tor DR- -, Fig. 6 
The connecting-link circuit CLC-il includes 

the ilustrated control relays 70 lito-Tft of Fig. 7; 
the control relays 80 to 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 lower portion of Figs. 8 and 9, and 

in Figs. 10 and 11, there is shown common equip 
merit which is a portion of and Supplemental to 
the common equipment of Figs. 1 to 3. The tWO 
portions of the common equipment are intercon 
nected by the tens and units marking cables 

... CA-TM and CA-UM. 
The portion of the common equipment shown 

in Figs... 8 and 9 includes the marking terminal 
blocks B-TM and B UM: control relays 80 and 
9 IO; and the tens-, units-, and party-identifying 
terminal blocks B TI, B-UI, and B-PI. Tem 
porary jumpers may be attached to the above 
mentioned blocks for marking and identifying 
purposes: 
The portion of the common equipment shown 

ini Figs; 10 and 11 includes control relays OO. to 
of O, O and O2, and the common-test equip 

ment, CT: The common-test equipmentº. CT in-". . 
cludes control relays I f03 to II I09. The common : 
test equipment CT is connected by cable CA-CT 
to all of the connecting-link, circuits, Such as 
CLC-, of the same hundreds group. 

DETAILED DESCRIPTION. 

. The disclosure having been described generally, 
a detailed description of the operation of the diss: 
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closed embodiment of the invention will now be 
given. 

A call from substation. A to substation B 
A description will first be given of the opera 

tions involved when the subscriber at Substation 
A calls the subscriber at Substation B. 

It is to be observed that the number of the line 
of substation A is 911, and that the number of the 
line of substation B is 916, the lines being both 
lines of the same 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 
how any line of the system can call any other line 
tereOf. 

In order to cause a connection to be completed 
from the calling line 911 to the called line 916, 
the subscriber at substation. A removes his re 
ceiver; waits for dial tone, which he hears when 
connection has been extended to a selector; 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. 

Marking the calling 10-line group and the 
calling line therein 

When the receiver (not shown) is renoved at 
substation A, line relay 40 energizes over the 
calling line. Assuming that at least one of the 
primary switching devices PA to PD (Figs. 4 and 
3) having access to the 10-line group in which 
the calling line is located is idle, the closure of 
the inner contacts of line relay 40 places a 
starting battery potential on conductor ST of the 3. 
#1 tens-groups cable CA-G over the following 
circuit path: from battery, by way of the resistor 
409, conductor 408, contacts of any unoperated 
one of the hold relays (such as 47, and 421) of 
the associated primary group, conductor 407, 
conductor 406, common to all relays of the first 
10-line group, inner contacts of the Operated line 
relay 40, to conductor 405. 
At its lower contacts, line relay 4 of places a 

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

40 occurs at an instant when all of the tens re 
lays 2 to 220 (and consequently relays 20 to 
20) are in a restored condition, the previously 
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 and 2 in series, as follows: from 
battery potential on conductor ST of cable 
CA-G, through the armature and back con 
tact of group-cutoff relay 23, winding of group 
relay 20, the lower winding of group relay 2 if, 
normally closed contacts controlled by the lower 
armature of relay 2 , common conductor 229, the 
inner lower contacts of all of the group relays 
220 to 2 in series, and thence to ground through 
contacts of clearout and transfer-control relays 
222 and 22. Group relays 20 and 2 operate 
Over this circuit. 

Operating the units translator UT” 
Upon operating, relay 20 connects the mark 

conductors to 0 of the group-1 cable CA-G 
respectively with the conductors of units-mark 
cable CA-UM. The ground potential placed. On 
the individual marking conductor in the group-1 
cable CA-G by the lower contacts of line relay 
40 is thereby extended, through the uppermost 
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contacts of relay 20?, to conductor of the units 
marking cable CA-UM, closing a circuit through 
the outermost contacts of relay 306, upper wind 
ing of relay 30, inner upper contacts of relays 
302 to 305, and thence to battery through the 
associated resistor. Relay 30 operates over this 
circuit. At its upper armature, it places a mark 
ing ground potential on conductor i of the pri 
mary marking cable CA-PM, while at its lower 
armature it connects co-aductor 6 in cable 
CA-UM to the marking relay 306, but relay 306 
is not operated at this time, since the conductor 
3 in cable CA-UM is grounded only When the 
sixth line in a tens group is calling or is being 
called, in which case relays 30 and 30S are both 
operated to ground both the first and the sixth 
conductors in cable CA-PM. 
At this point it should be noted that the re 

lays 30 to 306 are so connected that the mark 
ing of only a single line can be impressed upon 
the conductors of cable CA-PM, even though two 
or more lines in the same 10-line group are call 
ing simultaneously. 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, it disconnects the con 
ductors 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 to 305 under that condition. The 
battery-chain contacts carried by relays 302 to 
305 insure that no two of these relays can be 
operated at the same time. As an additional 
safeguard, the ground potential through which 
conductors 2 to 5 of the cable CA-PM can be 
marked is carried through chain contacts of re 
lays 30 to 304. 
The ground potential applied to conductor 

of cable CA-PM is effective to position which 
ever one of the primary switching devices PA 
to PD becomes connected up to extend the 
calling line. 
Selecting the primary switching devices in the 

calling 10-line group 
Upon operating over its previously 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 
ture, relay 2 disconnects ground potential from 
conductor 229 to thereby prevent operation of 
any further group relays over a circuit such as 
that above traced. The removal of ground po 
tential from conductor 229 also prevents opera 
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tion of transfer-control relay 22 until the cur 
rent finder action has been completed. 
Relay 2 also connects the conductors A to 

D of the primary-control cable CA-PC respec 
tively to the conductors. A to D of the first-group 
primary-control cable CA-PC?, thereby select 
ing the group of primary switching devices (PA 
to PD) having access to the 10-line group con 
taining the calling line. 
Matching an idle primary device upith an idle 

finder-action secondary group 
An idle primary Switching device in the call 

ing primary group is now to be matched with 
One of the secondary groups having an idle 
finder-action secondary device therein, respon 
sive to the described connecting up of the con 
ductors of the cable CA-PC. It may be as 
sumed that the relays 07 to fiO of the prefer 
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ence group PG care-all in their illustrated a re 
stored condition - at this time, in which -event 
secondary group A has the preference, for 
ground potential is extended (through contacts 
of relays O. and 08) directly, to the inners ar 
mature of the A relay. Q3 of the matching-con 

"trol group MC. - 
Let it be assumed now that all four of the pri 

mary switching devices i IPA to : PD, º Figs. - 4 - and 
3, of the selected primary group are idle - at 
this time. In this event, all-four of the con 
cerned hold relays, such as - 47 and - 427, are 

- restored, and battery potential is applied 
through all four of the connecting relays, such 
as 410 and 420, to all four of the conductors A. 
to D of the associated primary-control cable 
CA-PCA. 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 63 to {06 of the matching con 
trol group M.C. Let it be assumed further that 
there is at least one idle finder-action Secondary 
in each of the four secondary groups. In this 
event, there is ground potential on the upper 
terminal of the upper winding of teach of the 
relays f ( to 36, 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 secondary groups, 
-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 secondary group 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 idle finder-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 presentassumed conditions, each of the 
conductors. GA to GD of cable CA-FS is ground 
ed, whereby ground potential, through contacts 
of the unoperated relays) and 1.02, is applied 
to the upper terminal of each of the relays. 93 
to f C6 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 IPA. to PD. 
None of the said connecting relays, however, can 
operate at this instant because of the indicated 
high resistance of the upper. Windings. Of -relays 

| 103 tot 06. With preference ground potential applied, as 
described, only to the armature of the A relay 
03, only relay if O3, . can lock itself operated, 

through its low-resistance lower winding. Each 
of the relays 3 to 106 closes an operating. cir 

« cuit for test-cutoff relay 102, whereupon relay 
f02 opencircuits the upper Winding of each relay 
03 to 106, whereupon relaysi 04 to 106 imme 

diately restore. Relay 103, however, remains op 
erated, and relay 40 operates, in the following 
locking circuit: from ground, through contacts 
of the unoperated relays, to and 98, lower ar 
mature, and front contact of relay. O3, the low 
resistancellower winding of relay. 03, conductor 
A of cable. CA-PC, contacts of relayº:2 ll, con 
ductor A of cable .CA-PC, i contacts of the un 
operated hold relay 47, and the winding of 
connecting relay 40, to battery. 
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Finding the calling line 

The primary switching device IPA is selected 
by the operation of connecting relay, 40-over its 

- above-traced circuit, in series with the low-re 
sistance lower Winding of: the locked matehing 
control relay? 03. Relay 4-0, connects the: con 
ductors to ; 6 of the primary marking cable 
CA-PM respectively with the selective relays 
4 to 46. Conductor of cable: CA-PM has 
been marked by ground: potential applied, there 
to as previously described at the units:trans 
latór. UT, Fig.3, conductors; 2: to: 6:ef this reable 
being unmarked. As a result, relay. 4f operates, 
but relays 42 to 46 remain unoperated, 
Upon operating, relay: 4 connects: up...the tip, 

ring, and sleeve conductors T, R, and S of the 
it and it 6:lines in the associated 10-line-group, 
but the connecting up of the #6: line is ineffec 
tive at this. time because switching: relay, 4-6 re 
mains unoperated, and only the: it line of the 
group (the calling line it 9 ) is effectively con 
nected up. The tip, ring, and sleeve conductors 
of the calling line #9 ft are thereby extended, 
through the uppermost Set of contact pairs of 
relay 4, and thence through contacts of the 
unoperated switching relay 4 f6, to the tip, ring, 
and sleeve, conductors of the primary link PA, 
extending to the secondary multiple in the A 
secondary group. 
Marking the actuated primary-switching device 
The actuated primary: Switching device (PA is 

marked in the A secondary multiple to enable 
the finder-action secondary switching device in 
'the A. group which is to operate to make connec 
ition with the actuated primary device (PA. This 
marking is accomplished only during the time 
connecting relay: 4 0 is operated, being accom 
..plished as follows: 

Connecting relay 40, applies; ground potential 
to the marking conductor M2 ... (not used on 
any of the primary switching devices: accessible 
rthrough selective positions;1 to 5 of a secondary 
Switch), and it applies a marking ground poten 
tial through contacts of hold relay 47, ...to the 
marking conductor M, illustrated as included in 
the primary link PA, extending to the secondary 
multiple of the A-secondary: group. 
Selecting a finder-action...secondary device in the 

matched. A group 
- As a further result of its above-described top 

-eration, matching-control relay. 03 connects up 
conductor CA of the cable CA-FS, to prepare 
for the selection of a finder-action device in the 
A secondary group. 
At its lower armature, test-cutoff relay 02 

closes a circuit, through contacts of relay - 0, 
for the upper winding of relay -09 of the pref 
erence group PG, whereupon relay 09 operates 
and applies ground potential to conductor : 1. i 1. 
With relays O4 to ?06 restored, and relay 03 
locked operated, the grounding of conductor 
closes a circuit as follows: from ground, through 
the lower contacts of relay O, contacts of the 
operated relay .09, conductor . . , ...contacts of 
the operated matching-control relay O3, contacts 
of the unoperated transfer relay if 0 , conductor 

70 CA of cable CA-FS, lower contacts of the unop 
- erated hold relay:507 of secondary switch ISA 
(assuming device. SA to be idle), and thence to 

-battery, through the winding of connecting relay 
500. Relay 500: thereupon operates to select de 
-vice ISA for operation. 
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Finding the calling primary device IPA 
When relay 500 operates, it connects up the 

associated selective relays 50 li to 506, whereupon 
relay 50 operates over conductor M of link PA, 
marked as previously described through the out 
ermost contacts of connecting relay 40. The 
tip, ring, sleeve, and hold conductors T, R, S, 
and H of the link PA are thus extended through 
the uppermost contact set of relay 50, and 
thence through contacts of the unoperated 
switching relay 506, to the conductors T, R, S, and 
H on the outgoing side of the Switching device 
SA. 

Preparing the selector S81 for Operation 

The said tip, ring, and sleeve conductors fur 
ther extend, by way of secondary link SA, to 
the selector S8, a portion of whose circuits are 
shown in Fig. 6. The tip, ring, and sleeve Con 
ductors of the calling line it 9 are thus ex 
tended (through devices PA and SA) to the 
selector S8. The lower winding of line relay 
622 is now energized over the calling line, in 
parallel with the winding of line relay 40. Line 
relay 622 thereupon operates, causing release 
relay 623 to operate to prepare the Selector for 
operation. Release relay 623 places ground po 
tential on the sleeve conductor S of link SA, 
and it places ground potential on the hold con 
ductor H of the said link S 1 A. The placing of 
ground potential on the hold conductor H of 
link S.A operates hold relay 50T to close a lock 
ing circuit at its inner lower armature for the 
operated selective relay 50?. At its uppermost 
armature, relay 50T disconnects ground potential 
at one point from the group conductor GA and 
places it upon the associated hold conductor H, 
thereby closing a circuit, through Contacts of 

- the unoperated relay 506, and through contacts 
of the operated relay 5, over conductor H in 
the link Pi A, for the hold relay 47 of the pri 
mary device PA. Relay 47 thereupon oper 
ates and closes a locking circuit at its inner 
lower contacts for the operated selective relay 
4. The operated switching devices f$A and 
PA are thus locked in operated condition Sub 

ject to the continued grounded condition of the 
hold lead H of the secondary link S.A, extend 
ing to the selector S8 , Fig. 8. 

Seizing the calling line 
As a result of the placing of ground potential 

on the sleeve conductor S of the link SiA by re 
lease relay 623, ground potential is extended 
over the sleeve conductor S of the connection 
established through the devices iSA and PA, to 
cutoff relay 402 of the calling line. The sleeve 
conductor S of the calling line is thus marked 
busy in the line multiple between the selective 
position contacts of the primary devices PA to 
APD. Cutoff relay 402 operates to disconnect 
ground potential from the tip talking conductor 
T of the calling line and to disconnect the wind 

- ing of line relay á0Í from the ring talking con 
ductor R of the calling line, following which the 
further flow of current over the conductors of 
the calling line is from the battery and ground 
connections thereto, through the windings of the 
double-wound line relay 802 of the selector S8, 
Fig. 8. 
A dial-tone signal is now impressed on the 

calling line from the common dial-tone lead 627 
and through the condenser 626 to inform the 
calling subscriber at Substation. A that he may 
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now dial the digits (9, 1, 6, and 1) in the desired 
number. 

Clearing out the common equipment 
Referring again to the previously described 

operation of hold relay 507 of device SA, Fig. 
5, the lower armature of relay 50 disconnects 
conductor CA of cable CA-FS from the Winding 
of connecting relay 500 and prepares to extend 
this conductor to conductor 520, leading to the 
next A group finder-action secondary 2SA. 
Relay 500, however, is slightly slow-acting as 
indicated, to give time for conductor CA to be 
come ungrounded in the matching-control group 
MC, Fig. 1, before the extension is made, where 
by the operation of any further secondary device 
at this time is prevented. Relay 50 also dis 
connects ground potential at One point from the 
group ground conductor GA of the cable CA-FS, 
leaving this conductor grounded through con 
tacts of the unoperated hold relays of either idle 
one of the group-A finder-action Secondary de 
vices 2SA and 3SA, Fig. 13. 

Referring again to the previously described 
operation of hold relay 4f7 of primary device 
PA, relay 4l disconnects the Winding of con 

necting relay 4:0. Being slow-restoring, as in 
dicated, relay Al remains operated for a slight 
interval before it restores. At its middle lower 
arnature, relay All disconnects ground from 
marking conductor M of the link PA, thereby 
terminating the marked condition of the pri 
mary device PA and opening the initial circuit 
of the now-locked selective relay 50 of the de 

5 vice ISA. 
Relay 4 also applies ground potential to 

conductor 5 of cable CA-TM to operate clear 
out relay 222 to clear out the common equip 
ment. In the event that no other line of the 
same 10-line group has initiated a call since 
the receiver was removed at the calling substa 
tion A, the clearing-out operation is also ini 
tiated by the restoration of line relay 40, which 
occurs responsive to the previously described 
operation of cut-off relay 402. In this event, 
the inner contacts of line relay 40 remove bat 
tery potential from conductor 405, common to 
all the lines of the first 10-line group, thereby 
open circuiting and restoring group relays 20 
and 2. Without any further precaution, the 
restoration of group relay 2 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 con 
mon equipment has had time to clear out com 
pletely. On the other hand, in the event that 
another line has called in the same 10-line group 
with the line of substation A (the first 10-line 
group), battery potential is maintained applied 

60. to conductor 405 by the contacts of the line re 
lay of Such other calling line, thus tending to 
hold relays 20 and 2 fl operated after line relay 
40 has restored, as above pointed out. In either 
event, clearout relay 222 operates as previously 
described, through contacts of the operated re 
lays 40 and 4 of the device PA, and over 
conductor 5. Upon operating, relay 222 dis 
connects ground potential at its lower contacts 
from the contact chain, thereby unlocking and 
restoring group relay 2, and restoring group 
relay 20, whether conductor 405 remains sup 
plied with battery potential or not. As long as 
relay 222 remains operated, ground potential 
cannot be replaced on the common operating 
conductor 229 through the chain circuit con 
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trolled by the inner lower armatures of relays 
2 to 220, and no further operations of the group 
relays can therefore 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 03 restores, as it does, 
responsive to the separation of the upper con 
tacts of hold relay 47. 
Group relay 20, on restoring, disconnects the 

marking conductors of cable CA-G from the 
units-marking cable CA-UM, whereupon any 
operated ones of the relays 30 to 305 clear out. 
The previously marked conductor f of cable 
CA-PM is thus unmarked, opening the initial 
circuit of the now-locked selective relay 4 of 
the device IPA. Group relay 2 disconnects the 
conductors of cable CA-PC from the conductors 
of cable CA-PC. 
When relay fo3 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 O2, but relay O2 remains oper 
ated temporarily over conductor 225 and the up 
per contacts of clearout relay 222. 
In the operated secondary device iSA, the 

slow-restoring connecting relay 500 restores a 
short interval after the described operation of 
hold relay 50T, 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 
O3. 
In the operated primary device PA, the slow 

restoring connecting relay 40 restores a slight 
interval after the described operation of hold 
relay 47. When it does so, 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 chain to conductor 229 to thereby 
permit any required further operation of group 
relays 2 to 220, and consequently of group re 
lays 20 to 20. 

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 09 of the preference group 
PG. When this occurs, relay fo9 remains op 
erated in its locking circuit (closed at its upper 
contacts through the upper winding of relay 

O) and the upper winding of relay O is ener 
gized in this locking circuit, having been short 
circuited up to this moment. Relay O 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 flo. Relay 0 also prepares a cir 
cuit for the upper winding of relay 07, but this 
circuit is maintained open at the middle lower 
contacts of the operated relay O9 for the time 
being. Relay ff0, at its lower armature, with 
relay 09 in operated condition, removes ground 
potential from conductor So as to maintain 
this conductor ungrounded until the next match 
ing operation of relays 03 to 06 has been com 
pleted. Relay ff0 also disconnects ground po 
tential from the inner armature of the A match 
ing-control relay 03 and transfers it, through 
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contacts of the unoperated relay 08, to the inner 
armature of the B matching-control relay 04, 
whereby the operating preference has been trans 
ferred from secondary group A to secondary 
group B. 
The common equipment used in the described 

extension of the connection by finder action from 
the line of the calling substation. A through the 
primary and secondary devices IPA and ISA 
of Figs. 4 and 5, to the selector S8 of Fig. 6, 
has new 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 S8, 
Fig. 6, dials the hundreds digit 9 in the desired 
number, line relay 622 of the selector S8 f is 
thereby restored 9 times momentarily. Each 
time it restores, it momentarily opens the cir 
cuit of the associated relase 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- is the first one found to be idle, 
With the result that the hunting operation ter 
minates with relay 624 in operated condition. 
It may be pointed out that the selector S8 is 
preferably a so-called battery-searching selec 
tor; that is, one which must find an idle-indi 
cating 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 potential is found. The idle 
indicating battery potential is normally present 
on the sleeve conductor S of the link extending 
to the connecting-link circuit CLC-? of Figs. 
7 to 9, over a circuit path including the resis 

; tor 18, and contacts of relays 70, T 04, and 
T. 

It will be observed that relays 625 and 624, 
upon operating, lock to the hold conductor H of 
the link SIA, 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 
of Switching relay 62 occurs. Upon operating, 
relay 62 locks itself to the sleeve conductor S 
of the link si A, now grounded at the upper 
contacts of relay 623. Relay 62 also discon 
nects ground potential from the armature of line 
relay 622 and transfers it to hold conductor H of 
the link SIA, so as to maintain this conductor 
grounded to hold relays 624 and 625 locked, as 
well as to hold the devices iSA and PA operated 
after release relay 623 restores, as it shortly does. 
Relay 62t also extends the tip, ring, and sleeve 
conductors T, R, and S of the link SA, through 
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contacts of the operated relays 624 and 625 to 
the corresponding conductors of the link extend 
ing to the connecting-link circuit CLC-l. Tine 
relay 622, being disconnected by the operation 
of switching relay 62, now restores, and slow 
acting release relay 623 of the selector restores 
a moment later and removes ground potential 
from the sleeve lead S, but this does not occur un 
til after groukai potential has been applied there 
to in the connecting-link circuit CLC-, as will 
be described. 
Preparing the connecting-link circuit CLC-1 

for operation. 
In the connecting-link circuit CLC-, line 

relay 702 responds to the described extending 
operation of the selector S8 i of Fig. 6 by op 
erating over the calling line. Upon so doing, it 
closes a circuit for the associated release relay 
TO4. At its upper armature, relay 704 discon 
nects the idle-indicating resistor T8 and Substi 
tutes ground potential to maintain the selector 
S8 and the devices SA and PA in operated 
condition. At its inner lower armature, release 
relay 104 prepares a circuit for series relay 80 
and for the even-odd relays 802 and 803, while 
at its lower armature it applies ground potential 
to the local conductor 738, thereby preparing 
certain operating and locking circuits to be 
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 805 of the transfer pair. Relay 
805 thereupon operates and at arnatures 86 
and 3T disconnects the odd and even counting 
conductors 82 and 822 from conductors P of 
the party register PR and transfers them to the 
conductors T of the tens register TR. The Con 
necting-link circuit CLC- is thereby prepared 
for operation. 

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

the present assumed example), line relay 702 is 
restored momentarily a number of times corre 
sponding to the value of the digit. In order to 
explain the operation of the tens register TR 
more fully, the description which is to follow 
immediately will be of the complete operation . 
of the tens register TR, occurring only when the 
digit 0 is dialed, in which case line relay 702 is 
momentarily restored ten times, instead of only 
???OE, 

Each time it restores, line relay 702 opens the 
circuit of release relay 704 but release relay 704 
remains operated, being a slow-acting relay, as 
indicated. As a further result of each of the 
ten restorations of line relay T2 now being ten 
porarily assumed, a circuit is closed, through the 
lower contacts of relay 702, contacts of the op 
erated release relay 704, and contacts 828, for 
series relay 80. Relay 80? operates promptly 
upon receipt of the first momentary impulse. 
Being a slow-restoring relay, as indicated, series 
relay 80 remains operated throughout the series 
of impulses, because of which characteristic it 
has been termed a Series relay. Upon operating, 
relay 80 shunts contacts 828 at its middle upper 
armature, and opens a point in the circuit of 
connecting relay f l at its upper armature, but 
these operations are material only during the 
dialing of the party digit, which is to follow. 
At its lower armature, relay 80 connects the 
grounded local conductor T38 to conductor 8. 
When the first impulse is delivered to series 
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relay 80, a branch circuit extends, trough the 
armature of relay 803 and its back contact, to 
the lower winding of relay 802. Relay 802 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 803. 
Relay 803 does not respond until the impulse is 
terminated, as its 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 lower winding of 
relay 803, the lower contacts of relay 802, the 
inner lower contacts of relay 80, and the now 
grounded conductor 8 f. Relay 803 is operated 
in this locking 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 second impulse is delivered, relay 

803 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 802, to the upper winding of 
relay 32. Relay 802 is a differential relay as 
indicated. As a result, the relay is now deener 
gized and restored by the reverse current flow 
in its upper Winding. Upon restoring it opens 
the locking circuit for its lower winding and 
opens the deemergizing circuit of its upper wind 
ing. The circuit of the lower winding of relay 
803 is thereby opened, but relay 803 remains op 
erated for the duration of the second impulse 
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 803, which 
Operates at the end of the first impulse and re 
stores at the end of the second impulse. Relays 
802 and 803 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 806 
operating at the beginning of each odd-num 
bered impulse, and restoring at the end of each 
even-numbered impulse. 
With series relay 8C operated, the ground 

potential on conductor 138 is extended, by way 
of conductor 8, to the upper armature of relay 
802. Relay 802 accordingly applies ground po 
tential alternately to the odd and even impulse 
conductors 82 and 822. During the receipt of 
the tens digit (transfer relay 804 being in an 
unoperated condition and transfer relay 805 be 
ing operated as described), odd and even con 
ductors 82 and 822 are extended, through ar 
matures 898 and 809 and their back contacts, 
and armatures 86 and 8T, to the odd and even 
conductor pair T extending to the tens register. 
TR. The conductors of pair T are thus alter. 
nately grounded to secure the successive opera 
tion of relays 8 to 85 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 80T. 
Relay 80 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 '09, and contacts 
of relay 708, to ground on conductor 738. Re 
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lay ST also opens its initial circuit. At con 
tacts 835, relay 80T opens a point in the circuit 
of ringing relay 77; at contacts 83 it prepares 
a circuit for connecting relay 7 ; and at arma 
ture 838 it joins conductors T38 and 8 together 
att å new point, åt the Sanne time opening the 
initial circuit of the lower winding of transfer 
relay 85. Ground potential remains applied 
to the lower Winding of relay 85, however, Over 
a circuit path from the now-grounded conductor 
8, through contacts of the operated relay 80, 
contacts of relay '864, and armature 88 and its 
frónt 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, 325, and 822 for the first 
counting relay 32 f. Felay 82 í thereupon oper 
ates and closes a self-locking circuit at its inner 
lower contacts to conductor T45, connected 
through contacts of relay 70 to the grounded 
local conductor 38. At its inner upper cOn 
tacts, relay 82 prepares an operating circuit for 
relay 822. 
When the ground potential is first transferred 

from the odid to the even conductor of pair TI 
(upon the first operation of relay 802, at the be 
ginning of the second delivered impulse), a cir 
cuit is closed through contacts of relays 825, 828, 
and 82 for the second counting relay 822. Re 
lay 822 thereupon operates; locks itself to con 
ductor 45; and at its upper ContaCitS it pre 
pares a circuit for the third counting relay 823. 
The third counting relay 323 is operated through 
contacts of relay 822 upon the second applica 
tion of ground potential to the odd Conductor 
cf pair T. 
Upon the Secondgrounding of the even con 

ductor of the pair T, a circuit is closed thereover, 
through contacts of relay 825 and through the 
innier upper arnature and front contact of re 
iay 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 
823, the upper armature and front contact of 
relay823, and the upper armature and front con 
tact 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. 
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 relay 82 f; 

Relay 822 is short-circuited and restored upon 
the next application of ground potential to the 
Odd conductor of pair T, Over a circuit path in 
cluding contacts of the operated relays 824 and 
823, and contacts of the restored relay 82; 

Relay 823 is short-circuited and restored upon 
the next application of ground potential to the 
even conductor, over a circuit pathincluding 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 
ninth impulse), relay 824 is short-circuited and 
restored by ground potential extended to the 
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right-hand terminal thereof, through the upper 
arnature and front contact of relay 824 and the 
upper arinature and back contact of relay 823; 
and 
Up C:h the final application of ground potential 

to the even conductor of the pair T, relay 825 
is short-circuited and restored by ground 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 present assumed call, the tens 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 not ten 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 erid of the dialing of the tens digit, line 

relay 72 coines to rest in an operated condition 
and slow-acting series relay 80 restores. Upon 
restoring, relay 80, 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. 35 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 834 operates in 
this locking 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 822 from 
the conductors T of the tens register TR and 
transfers then to the conductors U of the units 
register UR. 

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

72 consequently restores six times 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 
863, while at its inner upper contacts it extends 
ground potential, from the now-grounded con 
ductor 8; i, through the upper armature and 
front, contact of relay 804 to the upper winding 
of relay 894. 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 895, whereupon relay 
85 restores. Upon restoring, relay 895 prepares 
a circuit for cutoff relay 806 at armature 88, 
while at its inner upper and at its lower contacts, 
it open-circuits both its own windings and the 
lower winding of relay 804. Armatures 86 and 
Si T prepare for the subsequent operation of the 
party register PR. 
Even-odd relays 832 and 803 operate as previ 

ously described to alternately apply ground po 
tential to odd and even conductors 82 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 
register UR are operatêd as described in con 
niection with relays 82 to 825 to record the value 
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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 8) 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 804 restores. 
The odd and even conductors 82 and 822 are 
now extended, through armatures 808 and 809, 
and through armatures 86 and 87, 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 T39, whereupon 
the first relay 931 of the party register PR is op 
erated, and locked over conductor 746. Series 
relay. 80 operates as before. Upon operating, 
relay 80 closes a circuit at its inner upper con 
tacts and through contacts of the restored relays 
804 and 805 for cutoff relay 806. Relay 806 there 
upon operates and locks itself to the grounded 
local conductor 738, at the same time opening a 
point in its initial circuit. At armature 829, re 
lay 806 opens a further point in the circuit of . 
the lower winding of relay 805 to prevent reestab 
lishment of this circuit when off-normal relay 807 
is subsequently restored; at armature 827 it opens 
a further point in the initial circuit of off-normal 
relay 807; and at armature 828 it severs the con 
nection normally existing between series relay 
80 and impulse conductor 739, leaving relay 80 
connected temporarily to conductor 739 through 
the middle upper contacts of relay 80. 
When series relay 80? restores at the end of 

the party digit, it completely opens impulse con 
ductor 739 to prevent aray further response of the 
impulse-responding and recording equipment in 
the event that the calling subscriber inadvertent 
ly transmits a further series of impulses. 

Seiating 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 as in 
dicated by the recorded digits. 
Connecting relay 7 I I of the connecting-link 

circuit CLC- is arranged to connect the con 
necting-link circuit CLC- 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 circuits are chained 
together, as indicated, in substantially the same 
manner that relays 2i to 220 are chained to 
gether. 

Let it be assumed now that none of the relays 
such as T of the other connecting-link circuits 
is operated when series relay TC4 restores at the 
end of the party digit. Under this connection, 
relay Ti thereupon operates over the following 
circuit: from ground, on chain-in conductor T35 
of the first connecting-link circuit (CLC-1), 
through chain armature T2 and its back con 
tact, chain-out conductor 36, the similar chain 
conductors and contacts of the other connecting 
link circuits, chain-end conductor 737 (common 
to all the connecting-link circuits), contacts con 
trolled by armature 722, conductor 740, contacts 
of series relay 801, contacts 837 and 826, con- 7 
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ductor 74, lower contacts of relay ?o, the wind 
ing of connecting relay 7, conductor C of cable 
CA-DR-f, and thence through the winding of 
connecting relay 600 of the distributor DR-t, to 
battery. Relays. 600 and 7 operate in series 
through the above-traced circuit. Relay 60 
connects up the selecting relays 60 to 605 and 
switching relay 606, while connecting relay 7 
locks itself to chain-in conductor T35 at arma 
ture 22, at the same time disconnecting itself 
from the common chain-end conductor 737; at 
armature T2 it disconnects chain-in conductor 
35 from chain-out conductor 736, thereby open 

ing the chain and i removing grond potential 
from the chain-end conductor 73 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 7, connection is made with the asso 
ciated common conductors S, S2, H., RC, SW, B, 
and ST of cable CA-CT. The incoming sleeve 
conductor S is transferred, at armature 23, from 
its local ground connection, to ground over con 
ductor St; at armature 24, the outgoing sleeve 
conductor S is connected to conductor S2; at 
armature 725, the upper winding of hold relay 
TO is connected to the common hold conductor 
H; at armature 726, reverting-call relay 705 is 
Connected to the common reverting-cal con 
ductor RC; at armature 27, the winding of 
Switching relay 709 is connected to the common 
switching conductor SW; at armature T28, the 
winding of busy relay T08 is connected to the 
common busy conductor B; and, at armature 
29, ground potential is applied to the common 

start conductor ST, in cable CA-CT. 
At armature T30, relay 7 I li grounds the imdi 

vidual transfer conductor 74 to energize trans 
fer relay 9 t, individual to the party register PR. 
Relay 9 thereupon operates and transfers the 
associated conductors to from the common 
code Conductors in cable CA-CO to the respec 
tive terminals to 0 in the party-identifying 
connecting block B-PI. At armature 9f2, relay 
9 f opens a point in the ringing-control circuit 
and applies ground potential to the access point 
of the ten digit conductors of the party register 
PR, while at armures 93 and 9t4 it grounds 
conductors 90 and 902 respectively, being the 
access points to the digit conductors controlled 
by the tens and units registers TR, and UR. 
Common transfer relays 80 and 90 being at 

this time in normal condition, the conductors 
to 0 of the tens register TR and of the units reg 
ister UR. 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 called is one requiring no 

Special service treatment, in which case the iden 
tity of the line is not required to be made known 
in the common equipment. The jumpers, run 
from the blocks B-TI, B-U, and B-PI there 
fore do 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 S is normally grounded, through con 
tacts of relays fo4 and f 06, whereby ground po 
tential is maintained on the incoming conductor 
S. of the connecting-link circuit CLC-1 (Fig. 7) 
after connecting relay Til has operated as de 
scribed. 
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The grounding of start conductor ST of cable 
CA-CT results in the operation of transfer 
start relay 203. Relay 03 applies battery po 
tential, through resistor if f 5, to conductor 3 
in cable CA-TM, thereby extending battery po 
tential to the upper terminal of transfer-control 
relay 221. In the event that none of the tens 
relays 2 to 220 is operated at this time, there 
is ground potential on the common chain-end 
conductor 229, and transfer control relay 22 
thereupon operates. Upon operating, relay 22 
closes a direct locking circuit for itself at its 
middle:Iower armature, at the same time discon 
necting itself from the chain-end conductor 229, 
While at its inner lower armature it removes 
ground potential from the starting point of the 
associated chain to preclude the operation of any 
of the relays 2 f to 22 for the time being. Relay 
22 also applies ground potential to conductor 228 
to bring about the operation of transfer relay 0, 
to complete the changeover from finder action to 
connector action. 
Relay 22 also applies ground potentialto con 

ductors and 2 of cable CA-TM. The placing 
of ground potential on conductor if closes a cir 
cuit at this time through contacts of relays 00 
and 009 for common transfer relays 80 and 90 
in parallel. Each of these relays thereupon op 
erates. Relay 80 disconnects the associated con 
ductors to of the tens register TR from the 
identity block B—TI and transfers them respec 
tively to the conductors to 0 of the tens-mark 
cable CATM, while relay 90 correspondingly 
disconnects the conductors to 0 of the units 
register UR from the block B-UI and transfers 
them to the corresponding conductors of the 
units-mark cable CA-UM. As a result of this, 
the first conductor ( ) in cable CA-TM be 
connes grounded because the digit 1 has been set 
up in the tens register TR wherein relay 82 is 
energized. At the same time, the sixth conductor 
(S) becomes 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. 
As a result of the above-mentioned grounding 

of conductor in the tens-nk cable CA-TM, 
the upper winding of tens relay 2 is energized, 
operating the tens relay 2 to record the called 
tens digit 1. - 

In the units translator UT, the grounding of 
the digit 6 conductor in the units-mark cable 
CA-UM results in the closure of a circuit for 
the lower winding of relay 30? through contacts 
of relays. 302 to 305. Relay 30 thereupon oper 
ates to ground conductor in the primary mark 
ing cable CA-PM. At its lower contacts, relay 
30 extends the grounded conductor 6 in cable 
CA-UM to the winding of relay 306, whereupon 
relay 306 Operates to mark the associated conduc 
tor 6 in cable CA-PM. Conductors and 6 of 
the primary cable CA-PM are thus marked by 
ground potential, in accordance with the called 
units digit 6. 

Matching for connector action 

When relay 2 operates as above described to 
record the tens digit 1 which has been stored in 
the tens register TR of Fig. 8 and transferred 
theretO, it connectS the conductor's Of the cable 
CA-PC? of the first tens group respectively to 
the conductors of the primary cable CA-PC, 
thereby connecting the connecting relays such as 
40 and - 420 of the devices IPA to PD of Figs. 4 
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and 3, respectively to the matching-control re 
lays 03 to 106, so as to energize the high resist 
ance upper winding of each of the windings of 3: 
to 65, provided in each case that the primary 
switching device with which the matching-con 
trol 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 93, cannot 
energize, because the Switching device PA is in 
use, and connecting relay 4 0 has been discon 
nected, as described, at the upper contacts of hold 
relay 47. It may be assumed, however, that the 
primary switching devices IPB, PC, and IPD are 
all idle, in which case each of the connecting re 
lays therein is still connected to the correspond 
ing ones of the conductors B, C, and D of the cable 
CA-PC. 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 GA to 
GD of the cable CA-CS. The upper winding of 
each of the relays 104 to 106 is energized in this 

The upper winding of relay 04, for ex 
ample, is energized over the following circuit 
path: from ground, through the uppermost ar 
mature and back contact of hold relay 517 of the 
connector-action secondary 5SB in secondary 
group B, conductor GB of cable CA-CS, contacts 
of the operated transfer relay of, contacts of re 

5 lay 02, the high-resistance upper winding of re 
lay f O4, conductor B of cable CA-PC, contacts 
of relay 2, conductor B of cable CA-PC, up 
per contacts of hold relay 42, and the winding 
of connecting relay 420, to battery. Matching 
control 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 104 to 06 attempts to close 

a locking circuit for itself and an operating cir 
cuit for the connecting relay, such as 420, con 
nected in circuit therewith, but at this time only 
relay 04 is able to close a locking circuit for it 
Self, assuming that the B secondary group now 
has the preference. 

It was explained hereinbefore how the prefer 
ence Was transferred from the A group to the B 
group by the operation of relay 09 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 if 0 is still in operated condition and relay 
08 has not operated. In this event, ground 

potential is extended, at the second armature 
from the botton of relay if 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. 04. With relays 04. 
to ?06 operated (relay 03 remaining unoperated 
for the reason previously stated), the preference 
ground potential on the inner armature of re 
lay O4 is disconnected from the inner armatures 
of relays 95 and 06, preventing locking cir 
cuits from being closed for these relays, and a 
locking circuit for relay O4 is closed as follows: 
from the preference ground potential on the in 
ner armature of relay 04, through the front con 
tact of this armature, the low-resistance lower 
winding of relay O4, and thence to battery over 
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a portion of the circuit previously traced through 
the winding of relay 420. Relay fo4 remains 
operated in this locking circuit and relay 420 
operates. As a further result of the operation of 
relays O4 to 06, test-cutoff relay 02 is operated, 
and is maintained operated at the contacts of the 
locked relay 04. Relay 02 opens the initial 
circuit of each of the operated matching-control 
relays, whereupon relays fo5 and 05 restore, 
leaving only matching-control relay 04 operated. 

Finding the called line 
When connecting relay 420 operates as de 

scribed, it connects the conductors to 6 of the 
cable CA-PM respectively to the selective relays 
42 to 426 of the primary switching device, iPB, 
whereupon relays 42 and 426 operate over the 
conductors to 6 of the cable CA-PM, which 
have been marked by the previously described Op 
eration of relays 30 and 306 of the units trans 
lator UT in accordance with the units digit 6 in 
the called number. The tip, ring, and sleeve con 
ductors T, R, and S of the link PIB are there 
upon connected, through contacts of relays 426 
and 42, to the tip, ring, and sleeve conductors : 
T, R, and S of the called line #96. These con 
ductors, however, are open for the time bein 
in the secondary multiple; , 

Finding the operated primary device 1PB 
As a further result of the operation of test 

cutoff relay 02, following the described operation 
of matching-control relay 04, a circuit is closed 
at the lower contacts of relay iO2, through the 
inner armature and front contact of relay ff0 
(relays 0 and 09 are in operated condition at 
this time under the assumption previously made) 
for the lower winding of relay ff0. Relay 09 be 
ing in operated condition under the present as 
sumption, a branch circuit exists, through the 
lower contacts of relay 09, for the lower winding 
thereof. Relay O is held operated by its lower 
winding for the time being, but relay fo9 restores, 
being a differential relay as indicated. Upon re 
storing, relay 09 again grounds conductor , 
at this time extending ground potential, through 
contacts of the operated relays O4 and 10, 
and over conductor CB of cable CA-CS, to the 
lower armature of hold relay 57 of the B-group 
connector-action secondary 5SB. In the event 
that the device 5SB is in use, relay 517 is in op 
erated condition, and this connecting ground 
potential is therefore extended to device 4SB, 
Fig. 13. Let it be assumed, however, that the de 
vice 5SB is idle, in which event relay 57 is not 
in Operated condition, and ground potential On 
the aSSociated conductor CB is extended to con 
necting relay 50. Connecting relay 50 is there 
upon operated to connect up the Windings of re 
lays 5 to 56. When this occurs, relay 5 is 
operated over the marking conductor M of the 
link PIB to find the primary device PB which 
has made connection with the called line as de 
Scribed. The circuit for relay 5f is from ground, 
through the ou termost contacts of connecting re 
lay 420, middle lower armature and back contact 
of hold relay 421, conductor MI of link PIB, 
contacts of relay 5f 0, and the winding of relay 
5 to battery; Upon operating, relay 5 ex 
tends the tip, ring, sleeve, and hold conductors, 
R, S, and H of the linkPB through its uppermost 
set of four contact pairs, and thence through the 
back contacts and four upper. armatures of re 
lay 56, to the distributor side of the secondary 
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Finding the operated secondary device 5SB 
The connecting relay 50 of the device 5SB 

also marks conductor M of the link S5B to enable 
the distributor DR-1, Fig. 6, associated with the 
connecting-link circuit CLC- of Figs. 7 to 9 to 
find the deVice 5SB. 

Keeping in mind that connecting relay 600 has 
been operated in series with relay 7 of the con 
necting-link circuit, the grounding of conductor 
Mi of link S5B by relay 50 results in the closure 
of a circuit through contacts of connecting relay 
60 for selecting relay 684 of the distributor 
DR-, whereupon relay 604 operates to extend 
the conductors. T, R, and S of the link S5B, 
through contacts of relay 696, to the Conductors 
T, R, and S of the terminating or connector 
action end of the connecting-link circuit CLC-, 
at the same time extending the hold conductor H 
of the link 5SB to ground through contacts of the 
unoperated switching relay 606. At its lower 
contacts, relay 64 locks to conductor H of cable 
CA-DR-, now grounded at contacts of relay 
T. 
As described, the devices, PB, 5SB, and DR 

have been successively operated to link a connec 
tion between the called line of substation B (tele 
phone number 9161) and the terminating or 
connector-action side of the link circuit CLC 
of Figs. 7 to 9. With connecting relay 7 oper 
ated, the sleeve conductor of the called line is 
now tested by line-test relay O8 to determine 
the busy or idle condition of the called line to 
thereby determine whether busy relay 108 or 
switching relay 709 is to become operated after 
a slight interwai, when the common control equip 
ment shown in Figs, 1 to 3 has cleared Out. 

Initiating the clearing out of the common 
equipment - 

The way in which holding circuits are estab 
lished for the operated devices 5SB and iPB; 
the temporary selected condition of these devices 
is terminated; and the clearing out of the Com 
mon equipment is initiated, will now be described. 
Upon the described operation of selecting relay 

SG4 of the distributor DR-l, to link the such dis 
tributor with the secondary device 5SB, a circuit 
is closed for the lower winding of hold relay 5, 
over hold conductor H of the link S5B, through 
contacts of the operated relay 604 and of the 
unoperated relay 6. Relay 5T thereupon Oper 
ates and closes a locking circuit at its inner lower 
contacts for the operated selecting relay 5, to 
maintain relay 5 operated after its initial cir 
cuit is opened, Relay 57 also disconnects con 
ductor CB of the cable CA-CS from the Winding 
of connecting relay 50 and prepares to extend 
this lead, through contacts of relay 50 and over 
conductor 52 to the secondary device 4SB. Be 
ing slow-releasing as indicated, connecting relay 
50 remains operated for a slight interval to pre 
went premature extension of the Said lead to 
conductor 52. 
At its upper armature, relay 57 disconnects 

ground potential at one point from group con 
ductor GB of the cable CA-CS, leaving this con 
ductor grounded at similar contacts of any other 
idle connector-action secondary device in the B 
grOp. 
Relay 5T also grounds the associated hold con 

ductor H at its upper armature, thereby closing 
a circuit, through contacts of the unoperated re 
lay 5, 6, through contacts of the operated relay 

5 511, and over, conductor:Hof the link PIB, for 
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the winding of hold relay 27 of the device. PB. 
Hold relay 427 thereupon operates. At its lower 
most contacts, relay A27 separates conductors 407 
and 48 at orie point, and at its inner lower arma 
ture it closes a locking circuit from the grounded 
lead H. of the link PB to maintain relay 42 
operated after its initial circuit has been opened. 
With switching relay 426 in operated condition, 
the lower winding thereof is 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 42 from 
conductor B of the cable CA-PC, thereby mark 
ing the device PB as busy to the matching-con 
trol unit MC, Fig. 1. 
indicated, relay 420 does not restore immediately, 
but remains operated a slight interval for reaSOS 
pointed out in connection with relay 40 in device 
EPA 
At its middle lower armature, relay 42 ter 

minates the marked condition of the lead Ml of 
the link PIB and applies ground potential to con 
ductor 5 of the cable CA-TIM. Clearout reliay 
222 thereupon operates as previously explained. 
At its upper armature, relay 22.2 grounds COinduc 
tor 225 to maintain test cutoff relay 02 operated 
after matching-control relay 04 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 5 of Cable 
CA-TM results in the grounding of conductor 
4 of the cable CA-TM. 

Initiating the testing Operation. 

Being slow-releasing, as 

O 
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When ground potential is applied as described 
to conductor 4 of cable CA-TM, relay Oil of 
the cycle group (comprising relays f4 to 07) 
operates. At its inner upper contacts, relay Ol 
locks itself to conductor , grounded at the upper 
contacts of transfer control relay 22. By this 
locking circuit, relays 07 and 222 are main 
tained operated as long as 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 tipOn 

whether the called line (#96, Fig. 4), to which 
the connection has been extended, is idle or is 
bulSy. 

The called line is busy 

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- if of Fig. 6, 5SB of Fig. 5, and 
PB of Fig. 4, to the sleeve conductor S asso 

ciated with the called line #916. Conductor S2 
of cable CA-CT normally extends, through the 
winding of line-test relay (8, to ground at the 
contacts of relay f4, enabling, relay 08 to 
operate in series with the cutoff relay of an idle 
called line. Under the present assumption, the 
called line is busy. The resulting ground po 
tential on the sleeve lead thereof, shunts line 
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test relay 08, preventing its operation. In this 
event, ground potential is not applied to the 
switching conductor SW in cable CA-CT, and 
relay. Í d6 remains connected to the grounded 
conductor f4. The lower winding of relay 06 
is accordingly energized in parallel. With the 
winding of relay CT. The Operation. Of relay 

O6 is delayed somewhat by the illustrated 
short-circuited upper winding thereof. 

After a slight interval, relay 86 operates and 
applies a reverting-call test to determine whether 
the calling and called lines aire identical. More 
in particular, relay 6 opens points in the 
associated RC and H leads at armatures f is 
and 20 respectively; it short-circuits line-test 
relayºff 08 at armature 2; at its lower con 
tacts it closes a circuit for the associated slow 
operating relay 05; and at the contacts con 
trolled by armature 2, it removes ground from 
the right-hand terminal of reverting-call test re 
lay C9. Since the calling and called lines are 
not identical in the present assumed example, 
reverting-call test relay. 9 is not shunted over 
the called-line multiple, and therefore now op 
erates in series with lead S. and in the holding 
circuit of switching relay 2 of selector S8, 
and that of cutoff relay 402 of the calling line. 
Upon operating, relay i O9 applies ground po 
tential, at its upper armature and front contact, 
through contacts f 6, to conductor B of cable 
CA-CT, thereby closing a circuit through con 
tacts 728 for busy relay 708. 
Upon operating, busy relay 78 locks itself at 

its lower arnature to the grounded local con 
ductor T38. At the back contact of its lower 
armature, relay 708 disconnects ground potential 
from conductor 746, thereby unlocking and clear 
ing out the relays of the party register PR, and 
unlocking and restoring off-normal relay 80. 
At contacts 837, off-normal relay 87 - Open 

circuits and restores connecting relays and 
800. On restoring, connecting relay 7 if frees 
the conductors of the cable CA-CT and re 
establishes the Chain circuit to Chain-end Con 
dctor 3. 

Relay 7 also removes ground potential froin 
conductor TA7, restoring i relay 9 . At arma 
tures 93 and 94, relay 9 removes ground po 
tential from the access point of the register coni 
tacts of the tens register TR, and units register 
UR, thereby terminating the marked condition 
of the conductors to in each of the cables 
CA-TM and CA-UM. 
As a result of the removal of ground potential 

from start conductor ST of cable CA-CT, trans 
fer-start relay fo3 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 
moval of ground potential from conductor f , 
whereupon clearout relay 222 restores, as does re 
lay O7. 
The restoration of relays 22 and 222 allows 

relays O and 02 to restore. The portion of 
the common equipment shown in FigS. 1 to 3 
is thereby cleared out. 

In the portion of the common equipment 
shown in Fig. 11, relay ft 09 restores when lead 
S is disconnected by relay. If , and relays 06 
and OT restore, responsive to the ungrounding 
of conductor , thereby clearing out the common 
test equipment CT, 
The common equipment is now completely 

cleared out. 
In the connecting-link circuit CLC-, busy 
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relay 708, at its inner upper contacts, applies 
busy-tone signaling current from common lead 
733, through contacts 77 and condenser 74, to 
the incoming tip talking conductor, whereby a 
busy-tone signal is transmitted to the calling 
Substation to inform the Subscriber thereat of the 
busy condition of the called line. 

It should be mentioned at this point that the 
described operations resulting in the giving of a 
busy-tone signa and 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 
inadvertently called), for the line-test relay 09 
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 
cutoff relay. 

The colled line is idle 

Let it be assumed now that the desired line is 
idle When called. In this event, with connecting 
relay in operated condition, the completion 
of the connection to the called line results in the 
energization of line-test relay 8 in series with 
cutoff relay 404 of called line #96 over conduc 
tor S2 of cable CA-CT, contacts 24, sleeve con 
ductor S of cable CA-DR-l, and thence by way 
of devices DR-, 5SB, and PB, to the sleeve 
conductor of the called line. Relay 404 operates 
to clear the called line for ringing and taking 
purposes, while the line-test relay to 8 discon 
nects conductor 4 from the lower winding of re 
lay 06 and prepares to ground the associated 
Switching conductor SW. 
Under the assumption now being made, When 

conductor 4 of cable CA-TM is grounded as de 
Scribed, through contacts of the operated trans 
fer control relay 2, as a result of the grounding 
of conductor 5 by hold relay 47, the resulting 
operation of relay OT extends ground potential 
(from conductor 4), through contacts of the op 
erated line-test relay 08 and the upper con 
tacts of relay O, to conductor SW of the cable 
CA-CT, thereby closing an operating circuit, 
through contacts 27, for switching relay O9 of 
the connecting-link circuit CLC -. 

Switching relay 709 now operates. At its inner 
upper arnature, relay 79 makes a new applica 
tion of ground potential to sleeve conductor S 
of the cable CA-DR- to maintain the called 
sleeve grounded after relay 7 has restored; at 
arnatures T 5 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 T it closes a ring-back circuit path 
through condenser 74; and at its inner lower 
Contacts it closes a branch circuit for auxiliary 
relay TO. Auxiliary relay 70 thereupon oper 
ates. At its inner lower armature, relay T0 dis 
connectS ground potential from conductor 45, 
thereby clearing out registers TR and UR; at the 
front contact of its inner lower armature, relay 
fo closes a locking circuit for itself and a holding 

circuit for relay 709 from the grounded local 
conductor 738; it additionally applies ground po 
tential to conductor H in cable CA-DR- so as 
to maintain the connection intact to the called 
line after relay Till has restored; and at its lower 
contacts it open-circuits and restores relays 7 
and 600. The restoration of relay 7 frees the 
conductors of the cable CA-CT and ungrounds 
Conductor 47, thereby permitting the final clear 
ing out of the common equipment as previously. 
idescribed. . 
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Initiatting 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 to the code machine CM. The 
code machine CM may be of any desired type or 
construction, but is illustrated as a multi-can 
code machine having can contacts 93 to 940, 
each of which may be arranged to transmit a 
distinctive code. The code machine CMI also has 
can contacts 930, 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 relay T09 transfers the locking conductor 44 
for off-normal relays 80 from its previously ex 
isting connection. With the grounded local conduct 
tor 738, to the normally grounded pick-up con 
ductor 743. Nothing happens as a result of this 
transference until the pick-up position of the 
code machine CMI is next reached, whereupon 
the resulting ungrounding of pick-up conductor 
43 permits off-normal relay 80 to restore and 
open a further point in its previously existing 
locking circuit. Off-normal relay 80T cannot, 
therefore, reoperate When conductor 743 is subse 
quently regrounded. 
When Off-normal relay 80T restores, it com 

pletes the ringing relay circuit at armature 836; 
from ringing relay 707, over conductor 742, con 
tacts 836, conductor 742', the back contact of 
armature 92 and the said armature, conductor 
903, lower contacts of the unoperated relays 935 
to 932, lower armature and front contact of the 
operated relay 93, contacts of the restored relay 
9, and thence over conductor of the code cable 
CA-CO, to can contacts 93 of the code ma 
chine CM. Accordingly, ringing relay 707 is op 
erated in accordance with the code generated at 
contacts 93. 
Each time ringing relay GT Operates, it re 

moves ground potential from the tip taking con 
ductor now extended to the called line and sub 
stituteS ringing current over lead 734 from the 
generator G. This ringing current passes over 
the tip conductor to the called line, and returns 
over the ring conductor through contacts 76, 
contacts of relay T08, and through the winding 
of ring-trip relay 706 to battery. 

Being of the usual retarded type, as indicated, 
trip relay 76 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 7 OT, 
Or through 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, relay 706 connects the wind 

ing of busy relay 708 in parallel with the wind 
ing of auxiliary relay 79, whereupon busy re 
lay 708 operates as a ring-cutoff relay. Upon op 
erating, relay T08 locks, itself to the grounded 
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local conductor 738 at its lower armature, while 
at its upper and middle upper armatures it opens 
the ringing circuit and completes the talking 
circuit to the called line. 

Back-bridge relay 03 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 T0 
and 705, to the local conductor 738. 
The calling and called subscribers may now 

converse with each other as described. 

Clearing out the established connection 
When te conversation has been terminated 

and the subscribers as substations A and B have 
replaced their receivers, the established coinec 
tion is cleared out, as will now be 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 
TO4. 

828. At its lower armature, relay 704 disconnects 
ground potential at one point from local con 
dctor 738, leaving this conductor grounded at 
contacts of the operated back-bridge relay 702. 
At its upper armature, relay 704 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 
conductor at this time because resistor 7f8 is 
maintained disconnected at contacts of relay T0. 
As a result, the selector S81 and the devices SA 
and PA can now clear out as will be described, 
but the connecting-link circuit CLC- 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 40, enabling find 
er action to occur the next time the Subscriber 
at substation. A removes his receiver to initiate 
a Cal. 
Switching relay 62 of selector S8 also re 

stores when ground potential is removed from 
the associated sleeve lead. Upon restoring, e 
lay 62 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 restores 
any operated ones of the relays 5 to 50T of the 
device (SA, clearing out this device. Ground 
potential is thereby disconnected from the hold 
conductor H of the link PA, permitting any Op 
erated ones of the relays 4 ft to 4f7 to restore, 
clearing out the primary device PA. 
When the subscriber at the called Substation 

B replaces his receiver, back-bridge relay 703 re 
stores and removes ground potential from con 
ductor 738. When this occurs, relays 708 to 70, 
and 86, are unlocked and permitted to restore. 
The restoration of relay TiO reconnects battery 75 

Series relay 80 does not respond at this 
time because it has been disconnected at contactS 
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potential, through resistor 78, to the sleeve con 
ductor S of the link over which the connecting 
link circuit. CLC-F 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 arnature of relay 9, ground po 
tential is removed from the sleeve lead of the 
connection to the called line; marking the called 
line as idle and restoring cutoff relay 404. 
At the inner upper contacts of relay 7 , the 

holding circuit of any operated . One of the re 
layS 60 to 66 of the distributor DR- is opened 
resulting in the clearing out of the distributor, 
and in the renoyal of ground potential from the 
hold conductor - H - Of Iink S5B. When this i oc 
curs, any Operated. Ones of relays 5 to 57 are 
permitted to restore. The device SSB is thereby 
cleared out. A result is that the ungrounding 
of the hold conductor H of the link PB pernits 
any operated ones of the relays 42 to 42 to 
restore, clearing out thelink IPB. 
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 cailed 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 793 restores arid removes ground 
potential at one point from conductor 738, leav 
ing this conductor grounded at contacts of re 
lease relay 704. The connection between the 
two lines remains intact under this condition un 
til the calling subscriber replaces his receiver, 
whereupon the restoration of ?ine relay TO2 is 
followed by the restoration of release relay 794 
to cause the connection from the calling line 
to the connecting-link circuit to clear out as 
described, and to cause the connection from the 
connecting-linke circuit to the called line to clear 
out as described. 

Further operation of the preference group PG 

From the description hereinbefore given, it 
is apparent that, beginning at a tine when re 
lays 7 to 10 of the preference group PG are 
all in a restored condition, relay C9 is operated 
by test cutoff relay 02 when the first call (finder 
action or connector action) is handled by the 
common equipment; that relay. operates in 
the locking circuit of the upper winding of re 
lay 09 Wher the first call is cleared out and 
relay 92 restores; that relay 3 is restored and 
relay. Í 10 is maintained operated by relay 102 
when the next call is handled; and that relay 

restores when this second cai) is cleared out 
of the common equipment and relay 2 re 
stores. It follows that relay 09 operates upon 
each odd-numbered operation of relay 2, and 
restores upon each even ninbered Operation of 
relay 02, and that relay operates upon each 
odd-numbered restoration of Irelay 92, and re 
stores upon each even-numbered restoration of 
relay 02. 
When relay 09 restores upon the second oper 

ation (finder action or connector action) of re 
lay 02, it completes a circuit for the upper wind 
ing of relay of which is from ground, through 
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contacts of the operated relay fiO, middle lower 
contacts of relay 09, inner armature of relay 
08 and its back contact, and through the upper 
winding of Irelay C7, to battery. Relay 7, 
therefore, operates on the receipt of the second 
call, and relay 08 operates in the locking cir 
cuit of the upper winding of relay 07 When 
the second call is cleared out. When relays. 09 
and 0 next reach the same condition (With 
relay 09 restored and relay 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 f () is restored responsive to the 
current flow in the reverse direction in its lower 
winding. The circuit of the upper winding of 
relays OT and 08 is thereby opened, with the 
result that relay 8 restores upon the clearing 
out of the fourth call, along with relay ff0, plac 
ing all of the relays f 07 and I l 0 again in the 
illustrated restored condition. 
By the illustrated connections to the inner 

armatures of matching-control relays 03 to 65 
from the front and back contacts of the middle 
lower and lowermost armatures of relay 8, 
which armatures are in turn connected to the 
front and back contacts of the Second lower 
most armature of relay C, the preference 
ground potential is shifted successively from one 
to another of the inner armatures of relays : 

3 to f(06 in a continuous cycle as the calls 
(both finder action and connector action) arrive 
at the common equipment, and are cleared Olt. 
By this arrangement the calls are more or less 
unifornly 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 connector 
action. 

Matching in other than the currently 
preferred groups 

It is to be observed that the back contacts of 
the inner armatures of matching-control relays 
f)3 to 106 are chained together, each to the 
inner armature of the next succeeding relay, 
and that the back contact of the inner arma 
ture of relay f6 is connected to the inner ar 
mature 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 corre 
sponding 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 
(or both) 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 
group than the preferred one in the event that 
operation is unable to take place in the pre 
ferred group. 
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Finder action delayed 

As previously stated, relays 23 i to 240 are pro 
vided to withdraw the calling ten-line group 
from finder action temporarily at any time When 
the starting of attempted finder action is delayed 
for an interval of, say, a second after the serially 
related group reliays, such as ? ?i and - 2 f , have 
Operated responsive to the removal of the re 
ceiver 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 40 at a time when 
at least one of the devices PA to PD is idle, re 
suiting in the operation of group relays 20 and 
2 in series over conductor ST in cable CA-Gl. 
As previously explained, relay 2 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 calliing, and reiay 2 í f connects the matching 
control relays MC over the cable CA-PC? to the 
devices PA to PD of the caling ten-line group, 
with the expected result that one or the other of 
the matching-control relays 03 to 96 will oper 
ate and lock itself as hereinbefore described. 

Let it be assumed, however, that the only idle 
One of the devices PA to PD is the device PA, 
and that all of the finder-action devices in the 
secondary group A (including the secondary de 
vice SA of Figs. 5 and 13), are busy. Finder 
action, therefore, cannot take place for the lack 
of an idle link path. In this event, ground poten 
tial has been removed at all points from Con 
ductor GA in cable CA-FS, by hold relay 507 of 
the device iSA 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 one of the 
matching-control relays 4 to 6 because of the 
stated busy condition of the devices PB to PD. 
Therefore, none of the relays í 03 to 06 can op 
erate, and relay 92 remains unoperated, allow 
ing cutoff-control relays 223 and 224 to respond. 
When any one of the relays 2 to 220 operates, 

it closes a circuit for the lower winding of relay 
50 
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223 in series with the associated One of the cutoff 
relays 23 to 240. In the present assumed ex 
ample, relay 2 is operated and closes a circuit 
for relay 23 as follows: from ground, through the 
contacts of the common release tinner R, relay 
23, inner upper contacts of relay 2, conductor 
226, contacts of test-cutoff relay 22, conductor 
227, the high-resistance resistor 230, and the low 
er winding of relay 223, to battery. Relay 23 i 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 23). Relay 223, however, being a sensitive 
'elay, is able to 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 02, 
responsive to the operation of one or another of 
the natching-control relays MC, preventing relay 
223 from operating. In the present assumed ex 
ample, relay f2 is unable to operate as stated, 
and the above-traced circuit for relay 223 re 
mains closed, enabling relay 223 to operate. 
Upon operating, relay 223 removes the short cir 

5 cuit from around its upper winding so as to enable 
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it to release quickly when its circuit is Subse 
quently opened, and it applies ground potential to 
the junction of the associated resistor and the 
winding of the normally energized relay 224, 
thereby short-circuiting the winding of relay 224. 
Relay 224 restores after a slight interval, and 
when it does, it places a shunt around the high 
resistance resistor 230 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 So doing, it discon 
nects conductor ST of cable CA-G from the cir 
cuit of relays 26 and 2 and closes a locking 
circuit for itself as follows: from ground, through 
contacts of the common release timer RT, the 
winding of relay 23 , conductor ST of the cable 
CA-Gl, conductor 45, contacts of the operated 
line relay 40, conductor 406, lower contacts of 
relay 4, and thence to battery through resistor 
409. 

Relays 2 and 2f restore responsive to the 
operation of relay 23. At its inner upper con 
tacts, relay 2 disconnects relay 223 from in cir 
cuit with relay 23I, whereupon relay 223 imme- : 
diately restores and removes the short-circuit 
from around the winding of relay 224 permitting 
relay 224 to immediately reoperate. The relays 
223 and 224 are, therefore, in readiness to time the 
finder action initiated at any other ten-line group 
and to lock out any other such group from finder 
action in the event that matching (at the match 
ing-control circuit MC) cannot take place. 

It is evident that one or more connections may 
become released in the next few seconds to en- : 
able the desired finder action to occur. The con 
tacts of the release timer RT preferably open 
monentarily at short intervals of, say, ten sec 
Onds to allow any operated ones of the relays 
23 to 240 to release and unlock. When such 
an opening of the contacts of RT occurs, the op 
erated grotip-cutoff relay 23 restores. When 
this occurs, provided the calling subscriber at 
Substation. A has not replaced his receiver to al 
low line relay 40 to restore, relays 20 and 2 
may again operate to thereby again attempt the 
finder action. If such action is successful on the 
Second attempt, it takes place as previously 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 cutoff relay 
23 to again clear the common equipment. This 
may be repeated a number of times, either until 
the calling subscriber replaces his receiver to 
wait a while before making his call, or until a 
finder-action path becomes available and the de 
sired finder action accordingly takes place. 

Safeguarding secondary action 
A Special Safeguard is provided to prevent false 

Secondary action when a secondary (either finder 
action or connector-action) of a group becomes 
idle while a succeeding secondary of a group is be 
ing matched with an idle primary device, as will 
now be described. As previously explained, the 
busy or idle condition of the secondary, device is 
indicated by whether or not the hold relay (such 
as 507 of the device ISA, and 5 7 of the device 
5SB) is operated. If the hold relay 507, for ex 
ample, is operated, conductor CA of the cable 
CA-FS is disconnected from connecting relay 
580 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 SA is in use and 
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hold relay 50T is accordingly being maintained 
operated over the hold conductor H of the link 
StA and that matching has taken 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-FS has become grounded by match 
ing-control relay 93 to cause the connecting re 
lay (similar to 500) of a succeeding device to be 
come operated. In this event, if hold relay 507, 
should restore before the ensuing finder action 
has been completed, the grounded conductor CA 
of cable CA-FS would be prematurely discon 
nected from the connecting relay of the succeed 
ing secondary device and be reconnected to con 
necting relay 533 of the device ISA, which opera 
tion under certain conditions might result in a 
double connection or in 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-FS by relay 03. 
With ground potential. On conductor LA, and re 
lay 507 operated, a temporary locking circuit is 
completed for the upper winding of relay 597 to 
hold this relay operated independent of the con 
tinued grounded condition of the hold conductor 
H of the link SI A. Therefore, even though the 
link S A should be freed at this time, relay 50T 
still remains operated by its upper winding until 
the current finder action has been terminated, 
whereupon relay 57 restores when conductor 
LA becomes ungrounded upon the restoration of 
relays 02 and 03. The same is true of the 
corresponding relay of the next Succeeding sec 
ondary device, if operated. 

Similarly, if Connector action is ensuing in the 
B secondary group, through the device 4SB of 
Fig. 13, which may occur when the device 5SB 
is in use, and hold relay 57 is therefore oper 
ated, premature restoration of relay 5T 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 iO4 and test-cutoff relay 92. 
The Same provision is extended to all finder 

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

Reverting-call service 

Arrangements, lying partly in the individual 
connecting-link circuits (such as CLC-I, Figs. 
7 to 9) and partly in the common equipment, 
are provided for enabling directory-number re 
Verting-call service to be given to the party-line 
subscribers. By a reverting call is meant one 
made by one party-line subscriber to another sub 
Scriber on the same party line. 

City party-line Service ordinarily does not in 
clude more than four-party service, while a 
rural party line often has as many as ten sta 
tions connected thereto. Moreover, a consider 
able portion of the calls originating on rural 
party lines are for other parties on the same 
line. For this reason, it is desirable to make 
provisions enabling all of the exchange switch 
ing equipment to be released and returned to 
Common use while a reverting-call conversation 
is being carried out on a rural party line. It 
is ordinarily uneconomical, however, to make 
Such provisions in connection with the four 
party lines which renders service to city sub 
scribers, because of the relatively small portion 
of reverting calls on such lines. A portion of 
the Switching equipment, therefore, must be held 
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in the connection during a reverting-call con 
versation on a city party line 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, or not, during a reverting-call con 
versation, depending upon Whether the con 
cerned party line is, for example, a ten-party 
rural line or is, for example, a four-party city 
line. Such provisions will be explained subse 
quently. 

Fig. 4A shows the ten-party rural line #9 IT 
and the four-party city line #98. The line 
equipment of four-party line #98 (having Sub 
stations 98 to 984 thereon) is similar to the 
line circuits of the individual lines of Fig. 4 in 
that it comprises simply a line relay 46? and a 
cutoff relay 462. The line equipment of the 
ten-party rural line it 97 (having ten substa 
tions, 91 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 during a 
reverting-call conversation, and to be main 
tained guarded, while talking current is supplied 
to the line through the windings of line relay 45. 

Reverting-call service on ten-party lines 

It is now assumed that the subscriber at sub- : 
station 97 on the ten-party rural line if 97 
(Fig. 4A) desires to converse with the subscriber 
at Substation 9 TO on the same party line. For 
this purpose, the subscriber at substation 97 
removes his receiver; waits for dial tone; dials 
the desired number 9 TO; 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 receiver to converse 
with the called substation when the applica 
tion of ringing current is discontinued upon the 
answering of the subscriber at called substation 
9TO. 
When the receiver (not shown) is removed at 

the calling substation #91 (Fig. 4A), line relay 
45 operates over the calling line. At its lower 
contacts, line relay 45 extends battery poten 
tial Over conductor 405 to start conductor ST of 
cable CA-G (see Fig. 4), while at its inner 
armature it applies marking ground potential, 
through contacts of relay 453, to conductor T in 
the said cable CA-Gl. 

Responsive to the above grounding of start 
conductor ST and mark conductor 7 in cable 
CA-G, primary and secondary finder opera 
tions occur as previously explained to complete 
a connection from the tip, ring, and sleeve con 
ductors of calling line #97 to a selector. It 
may be assumed that the connection is ex 
tended through primary and secondary devices 
PA and ISA of Figs. 4 and 5 to the selector 
S81 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 which there 
upon restores. Lockout relay 453, preferably ad 
justed to operate slightly after the cutoff relay 
has operated, opens the initial circuit of...the 
now-locked cutoff relay. 452. 
... When the hundreds digit 9 is dialed, selector 
S8 operates as previously discussed to select 
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the ninth hundreds group and to select an idle 
link in the group. It may be assumed that the 
link extending to the connecting-link circuit 
CLC- of Figs. 7 to 9 is the first one found to be: 
idle and is, therefore, selected, with the results 
as previously described. 
When the tens, units, and partly digits (1,7, 

and 0) are dialed, operations as previously de 
scribed occur with the result that these digits 
are recorded respectively in tens registry TR, 
units register UR, and party register PR, of Figs. 
8 and 9. 

Following the dialing of the party digit, con 
necting relays and 600 are energized in series 
over their previously traced circuit. Relay 7 
thereupon makes connection with the conductors. 
in cable CA-CT and brings about the operation 
of party-digit transfer relay 9i over conductor 
74. 
In the common test equipment CT, the ground 

ing of Start conductor ST of the cable CA-CT 
by relay if results in the previously described 
operation of transfer-start relay 03 to place 
an energizing potential on conductor 3. The 
result, as previously 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 conductod when this has been 
accomplished, bringing about the energization of 
common-transfer relays 80 and 9f), whereby, 
the recorded tens and units digits are transferred 
Over cables CA-TMI and CA-UM to cause the 
connection to be extended from the connecting 
link circuit CLC- to the desired called line sub 
stantially as hereinbefore described. It may be 
a SSlimed that the terminating end of the connec 
tion to line #97 (Fig. 4A) is by way of primary 
device PB of Fig. 4 and secondary device S5B 
(Fig. 5), to which connection is made by the 
device DR-1 of Fig. 6. 
When the connection has been set up to the 

desired line, and hold relay 42 of the primary 
device PB has operated, the resultant ground 
ing of conductor 5 at the contacts of relay 427 
causes clearout relay 222 to operate as previously 
described. The ground potential or conductor 
5 is further extended, through contacts of the 
Operated transfer control relay 22, to conductor 
f4 in cable CA-TM, operating relay 07 of the 
common test equipment CT, to lock itself to con 
ductor f of the cable CA-TM, grounded at 
contacts of relay 22. 

Since the calling line is also the called line, 
the sleeve conductor of the terminating portion 
of the connection is connected to the grounded 
sleeve conductor S of the multiple of the con 
cerned line #9 iT, whereby line-test relay O8. 
is shunted and thereby prevented from energiz 
ing in series with cutoff relay 452. The opera 
tion of relay 07 of the cycle group in the com 
mon test equipment CT is accordingly followed 
by the operation of the slow- operating cycle re 
lay 06, through contacts of the non-operated 
line-test relay i f08. 
When relay OS operates to shunt line-test re 

lay 08 and to remove the local shunt from 
around reverting-call test relay 9, relay O9 
does not operate, being shunted by ground po 
tential applied to the right-hand terminal there. 
of over the following circuit path: 
From ground, through the inner upper con 

tacts of relay iO4, contacts 2 of relay f iOS, 
conductor S2 of cable CA-CT, contacts T24. 
conductor S in cable CA-DR-i, through the 
Operated device DR-1 (Fig. 6), sleeve conductor 
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S of link S5B, through the secondary device 5SB 
(Fig. 5), sleeve conductor S of 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 PA, through 
the device SA sleeve conductor S of link SA, 
through the selector S8, the sleeve conductor S 
incoming to the connecting-link circuit CLC-, 
front contact of armature 723 and the said arma 
ture, and conductor S of cable CA-CT, to the 
left-hand terminal of reverting-call test relay 

09. 
The failure of reverting-call test relay 09, to 

operate when the local shunt is removed there 
from at the contacts of armature 2 estab 
lishes that the call being made is a reverting call. 
Since relay ft 09 does not operate, it does not 
place ground potential on busy lead B of cable 
CA-CT. 
A moment later slow-operating relay ff05 is 

operated, through the lower contacts of the re 
lay ff06. Upon operating, relay fo5 locks itself 
to ground, through the lower contacts of relay 

07; removes the Shunt from its retarding upper 
winding to permit it to release quickly when 
open-circuited; and at its upper contacts it oper 
ates relay 04, 
At its lower contacts, relay 04 locks itself to 

ground at the lower contacts of relay Ol; at 
its inner lower contacts it short-circuits the Iower 
winding of relay 6 so as to cause relay 06 to 
release shortly; at its middle lower armature it 
removes the shunt from around resistor 26; 
While at its inner upper armature it removes the 
ground connection previously existing, through 
contacts 2, to the associated terminating 
sleeve lead S2. The previously traced shunt path 
around the winding of reverting-call test relay 
if O8 is thus opened at the inner upper contacts : 
of relay C4. When this occurs, the entire hold 
ing current over the incoming sleeve of the con 
necting-link circuit CLC- of Fig. 8 flows 
through the winding of relay O8. The relays 
which derive their current over this holding cir 
cuit are switching relay 62 of Fig. 6 and cutoff 
relay 452 of Fig. 4A. Additionally, the low-re 
sistance winding of lockout relay 453 draws hold 
ing current from the Sleeve conductor S of line 
?multiple 9. 
relay 453 in the line circuit of line #97, 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 26 having been introduced 
by relay 94, the current through relay if 08 
tends to be reduced somewhat. Nevertheless, the 
marginally adjusted relay O8 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 28, 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 
i 4 and attempts to apply ground potential to 
the associated busy conductor B, but is prevented 
from so doing by the open condition of contacts 
f 6. 
A moment later, relay 06 restores responsive 

to being shunted at the inner lower contacts of 
relay 04. When it restores, it again removes 
the local shunt from around the winding of line 

Because of the presence of lockout : 
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test relay 08, but relay ff08 again fails to 
operate at this time because its terminals are 
connected respectively to leads S and S2, which 
are connected together through the common 
sleeve connection over the above-traced shunt 
path. At armatures i? 9, the restored relay i? 06 
applies ground potential to reverting-call con 
ductor R.C. At armatures 20, relay 06 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 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 25 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 T4, but this operation 
is of no effect as long as relay or relay 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 704, through contacts 
of busy relay 798, to the grounded local conductor 
T38; and at its inner upper contacts, it closes a 
parallel circuit for auxiliary relay 70. Relay 
Othereupon operates. 
At its inner lower armature, relay 70 closes 

a locking circuit for itself and a holding circuit 
for relay T5; at its inner upper contacts, it 
makes a multiple application of ground potential 
to the hold conductor H in cable CA-DR- so 
as to maintain the connection established with 
the called line after relay Till has restored, while 
at its lower contacts it open-circuits and restores 
relays 7 and 600. 
Upon restoring, relay 7 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-, has no ground potential applied thereto in 
connecting-link circuit CLC-, for switching re 
lay 763 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 H of cable CA-DR- at the 
inner upper contacts of relay 7 0. • - 
Although contacts 72 of reverting-call relay 

75 are open, the incoming sleeve conductor S is 
maintained grounded temporarily (following the 
restoration of relay 7 ft), 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 T33 is 
connected through the upper contacts of relay 
T05, through the back contact of armature 717 
and the said arnature, and condenser if 4 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 signal is heard. 
When the receiver is replaced on the calling 

line, responsive to the above-mentioned busy 
tone signal, line relay T02 restores and opens the 
Original circuit, at its lower armature, of release 
relay 74. Relay T4, however, does not restore 
at this time, being held operated in a locking cir 
cuit including its lower armature, conductor 738, 
inner lewer contacts of busy relay 708, and the 
inner lower contacts of reverting-call relay.T05. 
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... At its upper armature, line relay 792 removes 
ground potential from the incoming sleeve con 
ductor S, armature Tl2 being in operated con 
dition as pointed out. When this occurs, switch 
ing relay. 62 restores to clear out the selector 
S8?. The restoration of relay 62 results in the 
removal of holding ground potential from Con 
ductor H of link SA, whereupon the secondary 
and prinary devices iSA and IPA of Figs. 5 and 
4 respectively clear out and are returned to Corn 
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 inner upper contacts of relay 

. . 
In the calling line circuit (Fig. 4A) cutoff relay 

452 now restores 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 (i97). Cutoff relay 452 also 
temporarily disconnects itself from the sleeve lead. 
A slight interval later, however, lockout relay 453 
(which is only slightly slow restoring) restores 
and reconnects cutoff relay 452 to the associated 
sleeve lead. 
As a further result of the restoration of line 

relay 703, a circuit is closed at the lower arma 
ture and back contact thereof, through contacts 
of the operated relays 704 and 705, for switching 
relay 7 G9. As is indicated by the cross-hatched 
upper portion thereof, relay 709 is rendered slow 
operating, as by being provided with a copper : 
collar around the armature end of its core. As a 
result, the operation of switching relay 709 is 
delayed a sufficient interval to permit the above 
described lestoration of lockout relay 453 (Fig. 
4A) to occur before relay 709 operates. 
Upon operating relay T09 lock itself to the 

grounded local conductor T38 at its inner lower 
contacts, through the inner lower contacts of the 
operated auxiliary relay 1 0; at armatures 75 
and T6, it closes points in the ringing circuit; 
and at its inner upper armature it reapplies 
ground potential to sleeve conductor S in cable 
CA-DR-, now extended through the operated 
devices DR-, S5B, and IPB, to the multiple of 
the concerned party line #97 (Fig. 4A). When 
this occurs cutoff relay 452 reoperates, through 
contacts of the restored lockout relay 453, and 
again locks itself to the associated sleeve lead S 
independent of the contacts of the relay 453. At 
the same time, cutoff relay 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 latter relay. 
As a further result of the described operation 

of switching relay 709, locking conductor 744 of 
off-normal relay 80T is disconnected from local 
conductor 738 and is transferred to the normally 
grounded pick-up conductor 743. 
When the pick-up cam contacts 930 of the 

code machine CMI (Fig. 9) next remove ground 
potential from pick-up conductor 743, off-normal 
relay 807 is unlocked and restored as hereinbefore 
explained to connect ringing relay T0, at arma 
ture 836, to the origin point of the digit contacts 
of relays 93 to 935, comprising the party register 
PR. Transfer relay 9 i? having been restored, and 

, the digit 0 having been delivered to the party 
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register PR, all the relays of this register are in 
restored condition and ringing relay TO7 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 797 applies ring 
ing current to the called line, through the com 
mon lead 738, frc:m the generator G, the return 
path to battery and ground being through the 
winding of trip relay 796. 

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 
ble to deterrine when the call has been an 

Swered. 
When the called Subscriber at substation 970 

(Fig. 4A) responds, by removing his receiver, trip 
relay 706 responds to operate busy relay 708 as a 
ring-cutoff relay. Upon operating, relay T08 
opens the ringing circuit and completes the con 
nection over the tip and ring conductors between 
the concerned line and back-bridge relay 703. 
Hack-bridge relay 73 now operates over the 
called line. At this time, it does not apply a hold 
ing ground connection to conductor 738 as in the 
case of a non-reverting cail, being prevented from 
doing so by the now-open lower contacts of 
reverting-call relay 705. 
As a further result of its operation, busy relay 

798, at its inner lower contacts, opens the local 
holding circuit of release relay 74, with the result 
that relay 4 shortly restores, 
Upon restoring, release relay 704, at its inner 

lower arinature, opens the initial Operating cir 
cuit of switching relay 709, while at its lower 
armature it removes ground potential from local 
conductor 738, unlocking and restoring relays 105, 
708, 783, and T9. Back-bridge relay 703 re 
stores responsive to the restoration of relays 78 
and 9. Reverting-call relay 705 is rendered 
slightly slow-releasing, as by the indicated con 
ducting sleeve around the core thereof, where 
by it does not restore until after back-bridge 
relay 703 has restored. Reapplication of ground 
potential to conductor 38 through the contacts 
of back-bridge relay C3 is thus prevented. 
The connecting-link circuit CLC- is now 

completely cleared out, and idle-indicating bat 
tery potential, through resistor 78, is reapplied to 
the incoming sleeve conductor S at contacts of 
the restored relay 0 to enable this connecting 
link circuit to be again taken for use. 
Upon the restoration of auxiliary relay 70, 

ground potential is removed from hold conductor 
H. in cable CA-DR-, causing the Switching 
devices DR-1 of Fig. 6, S5B and PB of Figs. 5 
and 4, to clear out. By this operation, the con 
nection of the connecting-link circuit CLC- and 
the concerned line #9 of Fig. 4A is broken. 
Ground potential is thereby removed from the 
associated sleeve conductor S of the if 97 line 
multiple, whereupon cutoff relay 452 immediately 
restores, lockout relay 453 being slightly slow 
restoring as previously explained. Upon the 
restoration of cutoff relay 452, line relay 45 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 inner lower armature 
of the operated lockout relay 453, for the latter 
relay. Lockout relay 453 is thus maintained oper 
ated, and the associated sleeve lead S is main 
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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 for relay 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 
substation #979), the two subscribers may con 
verse with each other as desired, talking current 
being Supplied over line E9 fi through the Wind 
ings of line relay 45:. 
When the conversation has been terminated and 

the two subscribers replace their receivers, line 
relay 45f restores thereby unguarding the asso 
ciated sleeve lead S and permitting lockout relay 
453 to restore. 

Reverting-call service on four-party lines 
The Way, i1n , Which reverting-call Service .. is 

handled on the four-party city lines Will now be 
explained. For this purpose, it will be a SSumed 
that the subscriber at substation it 98 (Fig. 
4A) on four-party line #9 f8 desires to converse 
with the subscriber at substation i984 on the 
same line. For this purpose, the Subscriber at 
Substation i98 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 it 98 to the selector S8 (Fig. 6). It may 
be assumed further that the selector S8, on re 
sponding to the hundreds digit 9, makes con 
nection with the connecting-link circuit CLC-i 
of Figs. 7 to 9. 
When the connecting-link circuit CLC- 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 connon test equipment CT of Fig. 
11 over cable CA-CT. Transfer-start relay || 63 
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 8G 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 called line. 

it may be assumed that the primary and Sec 
ondary devices operated to connect with the 
called lines are i IPB and 5SB of Figs. 4 and 5, the 
connection also including device DR-1, Fig. 6. 
When this connection has been completed and 
conductor 4 of cable CA-TM is consequently 
grounded as hereinbefore described, the pre 
viously described operation of cycle relays f 104 
to ff07 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 8 
consequently fails to operate. As a result, relay 

f OG operates over the associated conductor 4: - 
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locally shunts line-test relay if 08; and removes 
the local shunt from the winding of reverting 
call test relay 99 to make the previously de 
scribed reverting-call test. 

Since the call under consideration is a reWert 
ing call, relay fo9 fails to operate at this stage, 
whereby the associated busy lead 3 in cable 
CA-CT is not grounded. 
A moment later, relays 5 and 54 operate 

successively, and relay C4 removes ground po 
tential from the terminating sleeve conductor 
S2 and inserts resistor if 26 in series with re 
verting-call test relay 09. At this time, revert 
ing-call test relay O8 does not operate, even 
though all of the holding current for switching 
relay 62 of selector S8 . (Fig. 6) and cutoff re 
lay 425 of the calling line circuit (Fig. 4A) 
passes through relay f (29. With current-limit 
ing resistor i 26 now in circuit and with no in 
Crease. Of Orma. 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 C9 remaining 

in an unoperated condition, the restoration of 
relay 96 (which occurs responsive to the shunt 
ing of the lower winding thereof at the inner 
lower contacts of relay (4) results in the ap 
plication of ground potential, through contacts 

| 8, 20, the contacts of relay ff09, to hold 
conductor H. At the same time, ground po 
tential is applied, through contacts if f l and 

9, to the reverting-call conductor R.C. 
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 728. 
As previously explained, reverting-call relay 75, 
at its inner lower contacts, closes a local holding 
circuit for release relay 784; at its middle lower 
armature it prepares an operating circuit for 
Switching relay 709; at armature 712 it opens 
the normal incoming sleeve ground connection; 
at armature 73 it disconnects signal lamp 134; 
and at its inner upper armature it closes a paral 
lel circuit for auxiliary - relay 7 ? 0. 
Hold relay 70, upon operating, closes a lock 

ing circuit for its lower winding to local con 
ductor 38, while at its lower armature it pre 

· pares a holding circuit for release relay 704 
under the control of back-bridge relay G3. 
When auxiliary relay to responds to the clo 

Sure of its circuit by the inner upper contacts 
of reverting-call relay 705, it accomplishes the 
hereinbefore described circuit changes, includ 
ing the open-circuiting and restoration of con 
necting relays 7 and 60. The common equip 
ment is freed by the restoration of relay T . 
The previously discussed busy-tone signal is 

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

station #98 (Fig. 4A), line relay 702 restores. 
... With contacts 72 of reverting-call relay 705 now 
Open, the upper armature of line relay 702 re 
moves ground potential from the incoming sleeve 
conductor S, permitting cutoff relay 462 to restore, 
and permitting the selector S8A of Fig. 6 to clear 
out as previously described, as a result of which 
the primary and secondary finders IPA and iSA 
of Figs, 4 and 5 clear out, leaving the connection 
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between the connecting-link circuit CLC- and 
.the concerned line only that established by con 
nector action through the devices PB, 5SB, and 
DR-f. 
This being a reverting call, the restoration of 

line relay TO2 is not followed by the restoration of 
release relay 04 as that relay is held operated in 
a circuit which includes the inner lower contacts 
of relays 705 and 708 and the lower contacts of 
relay 704. Consequently, local conductor T38 is 
maintained grounded to maintain relays T0, TO5 
and 70 locked operated. . V- 
As a further result of the restoration of line 

'relay 702, switching relay 709 is operated, through 
the lower contacts of line relay T 03, inner lower 
contacts of release relay 704, and the middle lower 
armature and front contact of reverting-call relay 
705. Switching relay T 09 thereupon applies 
ground potential to the sleeve conductor Sin 
cable CA-DR- to regard the Sleeve conductor 
of the multiple of the concerned line #9 f8 and to 
reoperate cutoff relay 462. 
The ringing operation occurs as a result of the 

transferal of the holding circuit of relay 807 to 
pick-up conductor 743 at the lower armature of 
switching relay T09, with the result that relay 801 
restores when the code machine CM of Fig. 9 next 
arrives in pick-up position. ? 
The code signaling ringing current is sent out 

as previously 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 
example. 
When the subscriber at substation #9 84 re- : 

noves his receiver to answer the call, trip relay 
7 C6 operates as previously described to operate 
busy relay 708, whereupon busy relay T08 opens 
the ringing circuit and connects back-bridge re 
lay 703 to the concerned line to supply talking 
current. 
With hold relay TO now operated and locked, 

the operation of back-bridge relay 703 results in 
the closure of a circuit, through the lower arma 
ture and front contact of relay 70 for the slow 
acting release relay 704. This circuit holds re 
lease relay 704 operated after the temporary local 
holding circuit therefor has been opened at the 
inner lower contacts of relay 708. With relay 704 
thus held operated to maintain ground potential 
on local conductor 738, relays T0, 705, and 708 
to 70 are held operated to keep the connecting 
link circuit CLC- from clearing out, and relay 
T09 maintains ground potential on the associated 
terminating sleeve conductor S to maintain the 
concerned party line #9 is guarded for the dura 
tion of the reverting call conversation. Talking 
current is supplied to the line through the wind 
ings of back-bridge relay 703. 
The subscribers at substations #981 and #9 84 

may converse with each other as described, when 
the subscriber at the substation #918 again re 
moves his receiver responsive to the cessation of 
the operation of his ringer. - 
When the conversation has been terminated 

and the two subscribers have replaced their re 
ceivers, the restoration of back-bridge relay 703 is 
followed, shortly by the restoration of slow-act 
ing release relay 704. At its lower contacts, relay. 
704 removes ground potential from the local con 
ductor 733, whereupon relays 70, TC5, and 708 to 
T 10 restore, clearing out the connecting-link cir 
cuit. The devices DR-1, 5SB, and i PIB clear out 

, as previously pointed out. - . 
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Non-busy-line Service 

Line it 955 (Fig. 4B) is equipped to serve as 
what is referred to herein as a 'non-busy' line. 
By this, it is meant that the making of one calling 
connection to such a line does not preclude the 
making of one or more additional calling con 
nectioins to the line While the first connection re 
mains established thereto. These additional con 
nections are made to the line despite the fact 
that the normal guarding potential is placed on 
the sleeve Conductor thereof Whenever the line 
is called. Such additional connections are mlade 
possible by the non-busy-line service provisions 
(including relay iO2) of the portion of the com 
mon equipment shown in Figs. 10 and 11. 
The line shown in Fig. 4B may be one used for 

answering inquiries and the like. One example 
of Such a line is one leading to a fire Station in 
a comparatively small community over which 
calls are received from the residences of Wolun 
tary firemen regarding the location of a fire after 
the common fire signal has been Sounded. 

Iet it be assumed now that if 955 has been called 
and that a connection has been extended to the 
line of Fig. 4B over the tip, ring, and sleeve con 
ductors of the associated #955 multiple. When 
this occurs, the placing Of ground potential on the 
sleeve lead S of this multiple results in the clo 
sure of a circuit, through the lower contacts of 
line relay 413 and of cutoff relay 472, for ringing 
relay 47. When this occurs, ringing relay 47 f 
Operates to transfer the called line from a con 
nection with line relay 473 into connection with 
the indicated ringing leads, thereby applying 
ringing current to the called line. At its lower 
contacts, relay 47 closes a circuit for the 
grounded sleeve conductor to battery through 
the winding of cutoff relay 472. Cutoff relay 4.72 
is preferably slow-operating as indicated by the 
shaded upper portion thereof, to thereby prolong 
the ringing Operation. 
Upon operating, cutoff relay 472 closes a lock 

ing circuit for itself to the associated sleeve con 
ductor and disconnects ringing relay 47. Being 
slow-restoring as indicated, ringing relay 4, re 
mains operated for an interval and then restores, 
terminating the application of ringing current to 
the called line. 
As will be pointed out hereinafter, no ringing 

current is applied to a called non-busy line such 
as #955, from a connecting-link circuit, such as 
CIC- of Figs. 7 to 9. 
Let it be assumed now that, while the connec 

tion is maintained with the non-busy line #955 
over the line multiple thereof, another call is 
made to such line. It may be assumed, for ex 
ample, that this other call made to line #955 is 
from the line of Substation A (Fig. 4) from which 
connection has been extended through the devices 
IPA, SA, and S8 to the connecting-link circuit 
CLC- of Figs. 7 to 9. Following the seizure 
of the Connecting-link circuit CLC- under 
these circumstances, the tens and units digits 
5 and 5 are recorded on the tens register TR and 
the units register UR, while the assigned party 
digit 5 is recorded on the party register PR. 
The dialing of the final digit in the called num 

ber, the party digit 5, is followed by the previously 
described operation of Connecting relay Til to as 
sociate the connecting-link circuit CLC - With 
the common-test equipment CT of Fig.11. At the 
Same time, conductor 747 is grounded by con 
tacts 730 of relay to operate transferrelay 9, 
individual to party register PR. 
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With relay 9 f in operated condition, and with 
relays 80 and 90 not yet operated, ground po 
tential (through armatures 93, 94, and 92 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-T, for 
example, is through contacts 93, over conductor 
90, and thence through contacts of the operated 
relays 825,824, 823, 822, and 82, to the associated 
common digit-5 conductor, and thence through 
contacts of the unoperated relay 8f) 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 the up. 
per winding of non-busy line relay 2, whereby 
the upper Winding of this relay is energized. As 
indicated, relay f2 is a marginal relay; it is not 
operated except when energized by current flow 
through both of its windings at the same tine. 
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 O2, to the 
lower winding of the said relay O2. Relay ff02 
now operates, for current is flowing 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 #955 is not in fact a party line 
and the assignment of a party digit in the nun 
ber thereof, is merely for the purpose of caus 
ing the calling subscriber to dial a party digit to 
complete the required sequence of operations in 
the connecting-link circuit. 
Upon operating, non-busy-line relay 02 at its 

lower armature locks its lower winding to the 
grounded conductor 4, which is a local ex 
tension of the now-grounded Start, conductor ST 
in cable CA-CT. Although a relay such as ?2 
is unable to operate except when both windings 
are energized, the characteristics of the relay are 
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 2 joins con 

ductors SW and B of cable CA-CT. 
Along with the described operation of relay 

i 102, the normal sequence of operations previ 
ously described is occurring in the common equip 
ment. These operations include that of transfer 
start relay if 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 flinder action to connector action. 
When this has been accomplished, and transfer 
control relay 22 has operated, the consequent 
grounding of conductor in cable CA-TM re 
sults in the closure of a circuit through con 
tacts of relays f of and if 09 for operating trans 
fer relays 80 and 9 f 0. Relays 80 and 90 dis 
connect the associated digit conductors from 
blocks B—TI and B-UI and transfers them to 
the cables CA-TM and CA-UM with the here 
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inbefore described results. As a consequence, the h- 
marked condition of the #5 terminal in each of 
the blocks B-TI and B-UI is terminated, open 
ing the circuit of the upper winding of relay 92. 
Relay ff02, however, remains operated in its lock 
ing circuit which includes its lower winding, the 
front contact of its inner lower armature and 
the said armature, conductor f4, and the asso 
ciated grounded conductor ST in cable CA-CT. 
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* 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- to called line #955 in accordance with 
the transferred tens and units digits 5 and 5, 
ground potential is applied as previously de 
scribed te conductor 4 in cable CA-TM, 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 ?pb.. and 5SB of 
Figs. 4 and 5, in addition to the device DR-li of 
Fig. 6. 
The terminating sleeve conductor S2 in cable 

CA-CT is thus connected to the sleeve conductor 
S in the #955 multiple (Fig. 4B). Under tne as 
sumption previously made, the sleeve conductor 
S. of this multiple is grounded at this time be 
cause the associated line is in use by virtue of 
a previous connection thereto. Under this con 
dition, line test relay C8 is unable to operate, 
and the now-grounded conductor. 4 remains in 
connection with the lower winding of relay 106. 
Upon the operation of relay. 06, line test relay 
fo8 is excluded from the circuit and reverting 

call test relay, 09 is inserted in the circuit as 
previously described. Since the call now being 
made is not a reverting. call, relay f 09 is not 
shunted and, therefore, operates in the holding 
circuit of the originating portion of the connec 

At its 
upper contacts, relay 09 applies, ground po 
tential, through contacts 6 to conductor. B 
of cable CA-CT. This ground potential is also 
extended, through the upper contacts of the op 
erated relay ff02, to the switching conductor SW 
in cable CA-CT. . . . . 

In the connecting-link circuit CLC-, busy re 
lay 708 operates over lead B of cable CA-CT, and 
Switching relay T09 operates over, lead SW in 
cable CA-CT. Relay 709 brings about the op 
eration of relay T 10, whereupon relay - 70 op 
erates as previously described to open-circuit and 
restore connecting relays 7 ft and 600. 
The common equipment is freed by the res 

toration of relay i? . . . 
Off-normal relay 807 (which is unlocked, along 

with the relays of party register PR, at the lower. 
contacts of relay 108) is slow-restoring, as indi 
cated, whereby it does not prematurely restore 
relay 7ff at contacts 837 before relays Tog and 
to have operated, and relay 7 to has taken over 

the holding of ground potential on lead H of 
cable CA-DR-1 to maintain the terminating 
portion of the connection. 
With the party register PR having been cleared 

out by the operation of busy relay 708, ringing 
relay TOT cannot operate, and with relays 708 
to To in operated condition, the talking circuit is 
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 4T 5, 
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 
in use, 
With respect to the connection from any given 

calling line to the line of Fig. 4B, such connec 
tion is cleared out as will now be pointed out. 
In the case of the connecting-link circuit 

CLC-, when the receiver is replaced on the call 
ing line the resultant restoration of line relay 
702 permits release relay 74 to restore and re 
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move ground potential from local conductor T38, 
whereupon relays 08 to 70 restore. The portion 
of the connection between the calling line and 
the connecting-link circuit CLC- 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 H of 
cable CA-DR- by relay 7 0. 

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 
circuit such 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 SW, B, andi 

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 

2. 
Call-hold service 

As previously 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 order that the originators of mis 
chievous and annoying calls may be discovered. 
For this purpose, each of the connecting-link 
circuits is provided with special call-hold facili 
ties. Those of the connecting-link circuits 
CLC- of Figs. 7 to 9 include hold relay TO, 
operable from the common - test equipment. 
When operated at a time when reverting-call 
relay Ti 05 is not operated, relay 70 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 73 when the 
receiver is replaced at the calling Substation, 
signalling the attendant to trace the connection 
to discover the identity of the calling line. 

For every line or substation which is to be tem 
porarily provided with call-hold service, a relay 
such as O is provided. Relay 0 is illus 
trated as being temporarily individual to the fifth 
party-line substation on line #97, Fig. 4A (tele 
phone #975), the associated jumpers J8, J9, 
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 call is made from line it 9 

(Fig. 4) for example to substation #915 on party. 
line 97. 

It may be assumed that the removal of the 
receiver at the calling Substation. A results in 
operation of the devices IPA and iSA of Figs. 4 
and 5 to extend connection to the Selector S8 
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- of Fig. 7. 
As a result of the dialing of the tens and units 

digits 1 and 7, and of the party digit 5, the digits 
1, 7, and 5 are recorded respectively on the reg 
isters TR, UR, and PR, following which connect 
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ing relay Ti I operates to associate connecting 
link circuit CLC- with the common test equip 
ment CT, and transfer relay 9 is 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 J8 to the upper winding of relay 0. 
(temporarily individual to #975); the identify 
ing ground potential on the Seventh terminal of 
block B-UI is extended by way of temporary 
jumper J9 to the lower Winding of relay Ol; 
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 Ol. 

Both Windings of relay f i? now receive cur 
rent, whereby the relay is operated. Upon oper 
ating, relay fol locks its lower winding to the 
associated locking conductor if , at the same 
time disconnecting the associated jumper J 9. 
The ground potential received over jumper J20 
at the lower armature of relay if B is now ex 
tended, to the hold conductor H in cable CA-CT, 
thereby closing a circuit, through contacts 725, 
for the upper Winding of hold relay 7G?. Relay 
Of thereupon operates and locks its lower wind 

ing to local conductor 738. 
A short interval after relay O 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 
relay ?i 03), and applies ground potential to con 
ductor i ? in cable CA-TMI to operate relays 80 
and 90 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 a SSumed to include primary device PB 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 has been completed, con 

ductor d in cable CA-TM 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 or denied. 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 789 to prepare 
the ringing circuit at armatures 75 and TiG. 

Since the Substation being called on the party 
line #97 (Fig. 4A) is the fifth substation, the 
Operation of code-ringing relay O7 is controlled 
in accordance With the digit 5, which has been 
Set up on the party register PR, Fig. 9. 
When the called subscriber responds, trip relay 

706 temporarily operates and causes relay 708 to 
operate and lock to thereby open the ringing 
circuit and complete the talking circuit. Back 
bridge relay 703 is now operated over the called 
line. With relay 10 in operated and locked con 
dition, back-bridge relay 73 maintains release 
relay 704 in operated condition independent of 
line relay T02. 

Let it be assumed now that the one calling 
from substation A, Fig. 4, is a mischievous person 
Who desires to annoy the Subscriber at telephone 
#975, and that the calling subscriber refuses 
either to identify himself or to tell from where 
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he is calling. In this event, the called subscriber 
at substation #975 does not replace his receiver 
until the connection has been traced by the cen 
tral office attendant. 
When the calling subscriber at substation. A 

replaces his receiver, line relay T02 restores, but 
release relay 704 remains operated through con 
tacts of back-bridge relay T03 and the operated 
hold relay 70?, whereby the connection between 
the calling line and the connecting-link circuit i? 
CLC- is maintained intact by the maintenance 
of ground potential on the incoming sleeve con 
ductor S at the upper contacts of relay 704. With 
line relay 702 restored, a circuit is closed through 
the upper contacts thereof, through the upper 
contacts of hold relay 704, and contacts T3, for 
signal lamp 73. Lamp 13 thereupon becomes 
lighted to identify the connecting-link circuit 
CLC - as the one through which a connection from an anonymous calling line is being held 
from the called line. The circuit of lamp 73 in 
cludes the connected common conductor 732, 
which may have a signal relay therein to operate 
a common alarm to attract the attendant's at 
tention. -- . . 
As is well known, the connection between the calling line and the connecting-link circuit 

CLC-1 can be traced as follows: 
In the selector S8, the energized condition of 

relays 624 and 625 shows that this selector is in 
connection with the connecting-link circuit 
CLC-—-f; - - - 

In the secondary device (SA, the energized 
condition of selecting relay. 501, with switching 
relay 506 not energized, shows that the device 
SA is in connection with the device IPA; and 
In the device IPA, the energized condition of 

relay 4 f, with relay 46 not operated, shows 
that the device is in connection with line #9 
of substation A. . . . . . 
When the attendant has traced the connection, 

he may bridge a portable test telephone across 
the talking conductors and converse with the 
subscriber at the called substation and inform 
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 T54 to restore, where 
upon the connection is cleared out as previously 
described. 

Whe 

P. B. X service 
As previously explained, the portion of the 

common equipment shown in Figs. 10 and 11 
includes a relay such as G 10 for each P. B. X 
group. Conductors if, f2, 4, and cutoff relay 
f009 are common to all such P. B. X relays. 
Relay 00 is illustrated as associated with the 
P. B. X group having directory #9991. 
Let it be assumed that the connecting-link 

circuit CLC - of Figs. 7 to 9 has been seized in 
a call destined for P. B. X group #9991, and that 
the tens, units, and party digits 9, 9, and 1 have 
been recorded in the registers TR, UR, and PR, 
respectively. In this event, when connecting re 
lay Til operates to make connection with the 
common test equipment CT of Fig. 11 and oper 
ates transfer relay 9? to extend marking ground 
potential to the selected contacts of identity 
blocks B—TI, B-UI, and B-IPI, relay || 9 10 is 
operated over temporary jumpers J16 and JT 
responsive to identifying potential on the ninth 
terminal of each of the blocks B -TI and BUI. 
Upon operating, relay of Olocks its lower wind 
ing to conductor f4 at its lower armature, 
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while at its inner upper armature it operates the 
common cutoff relay 1009 to prevent subsequent 
operation of transfer relays 80, and 90, so as 
to enable the tens and units marking to be made 
to the conductors of the cables CA-TM. and 
CA-UM only through the contacts of the oper 
ated P. B. X relay OO. 
At its middle upper and upper armatures, relay 
00 connects conductors and 2 of the cable 
CA-TM respectively to jumpers J4 and J3, 
preparatory to placing units and tens marking 
on the conductors of the cables CA-UM and 
CA-TM. 
When, as the result of the operation of trans 

fer-Start relay 103 to apply potential to. Con 
ductor 3 of cable CA-TMI, transfer control re 
lay 22 operates to cause the associated portion 
of the common equipment to be changed over 
from finder action to connector action, conduc 
tors and 2 in the cable CA-TM are grounded 
as previously explained. The ground potential 
on conductor is now extended, through con 
tacts of relay 00, and jumper J4, to the sixth 
terminal in the units-mark block B–UM, there 
by grounding the sixth conductor in units-mark 
table CA-UM to determine that the P. B. X 
line to Which connection is to be made in one hav 
ing the digit 6 as the units digit of its individual 
directory number. 
The above mentioned grounding of conductor 

12 of the cable CA-TM results in the extension 
of ground potential, through the upper contacts 
of relay of 0, to the jumper J3, whence it is ex 
tended to one or another of the terminals of tens 
mark block B-TM of Fig. 8, depending upon 
the busy or idle condition of the lines in the 
P. B. X group, all of which have the same units 
digit (6) in their respective individual directory 
numbers. - 
The first line in the P. B. X group is line #9 6 

(Fig. 4). Accordingly, the above mentioned 
jumper J3 extends to the upper armature of 
cutoff relay 404. If line #9 f6 is idle, and cutoff 
relay 404 is consequently not operated, the 
ground potential on jumper J3 is further ex 
tended, by Way of jumper J5, to the first terminal 
in the block B-TM to thereby ground the first 
conductor in cable CA-TM. On the other hand, 
if the first line in the P. B. X group is busy, the 
resulting operated condition of cutoff relay 404 
causes the ground potential on jumper J3 to be 
extended to the upper armature of the next cut 
off relay 404, associated with the second P. B. X 
line #926. If this second line is idle ground 
potential is extended, through jumper JS, to the 
Second terminal in block B-TM in Fig. 8. On 
the other hand, if the Second line is also in use 
and relay 404' is consequently in an operated 
condition, the ground potential on jumper J3 is 
further extended to the jumper associated with 
the first idle succeeding line of the P. B. X 

- grOUSO. 
In the present example, it may be assumed 

that the first line #9 f6 is idle, in which case 
cutoff relay 404 is not operated, and the ground 
potential incoming on jumper J3 is extended over 
jumper J5 to the first conductor in tens cable 
CA-TM. As a result, connection is made with 
the first P. B. X line #9 is through the devices 
PB and 5SB, the distributor DR- making con 

nection. With the device 5SB. 
When the connection is made and test-start 

conductor f4 in cables CA-TM is consequently 
grounded as hereinbefore described, the previous 
ly described testing operation of the common test 
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equipment CT, Fig. 11, is initiated. Since the 
line connected with is idle under the assumption 
previously made, the line test relay O8 is in 
operated condition, whereby ground potential is 
extended through contacts of relays if 08 and 

07 to the switching conductor SW of cable 
CA- CT to thereby operate switching relay 709 
in the connecting-link circuit CLC-1 to cause 
the connection to bê completed at the connecting 
link circuit to the called line #9 6. 
The subsequent operations are as previously 

described, relays C99 and 100 clearing out when 
ground potential is removed from conductor ST 
of cable CA-CT upon the operation of relay 
70 (and consequent restoration of relay 7 ft), 
responsive to the previously mentioned operation 
of relay 709. 
When a call is made to the P. B. X group at 

a time when all of the intervening lines except 
the last (line #906) are in use, the ground po 
tential incoming on jumper J3 is extended to the 
upper armature of relay 404'. The upper arma 
ture of the final cutoff relay 494'' may be strapped 
to the back contact thereof, whereby the incom 
ing ground potential is extended to the associ. 
ated jumper J7, whether cutoff relay 4G4'' is 
operated or not. The terminating connection is 
accordingly directed to the final line (#996) of 
the P. B. X-group when all the intervening lines 
are in use, whether this final line be busy or idle. : 
The common test equipment CT thereupon oper 
ates as previously described to test the connected 
line #906. If the line is idle, the connection is 
caused to be competed at the connecting-link 
circuit CLC-1 by the operation of Switching : 
relay 709. 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 
viously described to send back a busy-tone signal 
over the calling... line. 

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 
distribüting the comparatively heavy EP. B. IX 
traffic throughout the several tens groups to 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 call 
number may be assigned to the lines of the P.B. X 
group in excess often, an additional relay similar 
to 0-0 being operated responsive to the calling 
of this second P. B. X call numberto cause con 
nection to be extended to the first idle one of 
the P. B. X lines in excess of the initial ten. 
In this event, a subscriber, calling the first P. B. X 
call number and receiving a busy signal may then 
call the other P. B. X. call number of the same 
group to make connection with one of the lines 
associated thereWith. 

Intercepting service 
It is common practice in telephone exchanges 

to intercept calls intended for disconnecting 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 Subscriber's 
with the fact of such disconnection before the 
concerned numbers are reassigned. The inter 
cepting operator also ordinarily informs the call 
ing SubScriber of any new number assigned to 
the concerned party. The arrangements exem 
plified by relay 008 enable intercepting service 
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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 
Surned that Substation if 95 (Fig. 4A) on party. 
line #97 has been disconnected, such as may 
occur when the Subscriber has moved to a new 
location. Relay 008 is one of a number of relays 
which may be provided for intercepting service, 
and any, one of them can be temporarily associ 
ated with any directory number assigned to the 
associated hundreds group. Relay 908 is shown 
as temporarily identified with party if:5 on line 
#97 by jumpers J3 to J6. Jumper J3 con 
nects the upper winding of relay 093 to tens 
termiaal F1 in block B-TI; jumper J. 4 con 
nects the lower Winding of Irelay 008 to units 
terminal #7 in block B-UI; while jumper J5 
connects the lower armature of relay to O8 to 
party terminal if 5 in block B-PI. As a result, 
when a, call is made (through the connecting 
link circuit CLC- of Figs. 7 to 9, for example). 
intended for the now-disconnected Substation 
#9 T5. on party line #9 iT (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 relay 9, causes 
identifying potentials to be extended over jump 
ers. J.3 to J4 to operate relay 1008. Party. 
identifying potentialis extended over jumper J-5, 
resulting in the closure of a circuit, through the 
lower contacts of the operated relay f (08, and 
over-conductor of 3 for call relay 100. 
When relay floof operates, it disconnects trans 

fer relayS. 89 and 90. to prevent the recorded 
tenis and units digits from being subsequently. 
transferred over cable; CA-TM and CA-UM. 
Relay.00 also connects conductor if 2 to jump 

er J, and it connects the associated conductor : 
to jumper J2. As a result, when conductors 2 
and become grounded subsequently by the 
operation of transfer control relay 22, the re 
Sultant extension of ground potential to jumpers 
J and J2 causes the O. conductor in each of the 
cables. CA-TM and CA-UM. to become ener 
gized to thereby transfer the tens and units 
digits 0 and 0 to the portion of the common. 
equipment shown in Figs. 1 to 3, The call is 
thus extended to line #900 (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 the line #900 is in use, the previously 
described testing operation causes the connection 
to be denied at the connecting-link circuit 
CLC- and a busy-tonesignal to be returned by 
the Operation of busy relay 708. On the other 
hand, if the intercepting line #900 is idle, con 
nection is made thereto through the connecting 
link circuit. CLC- as in the case of a call to a 
regular subscriber's line. The call-intercepting 
Operator may then converse with the calling sub 
Scriber and ... give him. Such informationas, may 
be desired. 

Intercepting-service relay 0.08 is cleared out, 
When connecting relay 7 of the connecting 
link circuit CLC-?: clears out at the end of the 
testing operation. 

Secretarial Service 
AS previously explained, relays OC4 and 005 

are associated in common with as many pairs 
of Secretarial-service relays, such as f006. . and 
f007, as may be provided, each such pair of re 
layS. being assigned to a separate secretarials 
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service subscriber. By the running of the tem 
porary jumpers J8 to J2, as will be hereinafter 
discussed, relays 006 and OOT are assigned to 
the provision of Secretarial Service for Substation 
A, being the substation on individual line #9 
(Fig. 4). 
A subscriber to Secretarial service may condi 

tion the Secretarial relay equipment assigned to 
his line to divert 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 subscriber at 
Substation. A desires to have his calls answered 
temporarily by the common secretary, which may 
occur when he is going to be absent for a time. 
In this event, the calling subscriber at substation 
A, Fig. 4, removes his receiver and dials the num 
ber (911) assigned to his line, followed by the 
party digit 9. The complete number called is 
9119, 

It may be assumed that the connection, is ex 
tended, on the removal of the receiver, through 
devices IPA and ISA 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 9 of the party register 
PR is operated to identify the recorded tens, 
units, and party digits. When this occurs, 
ground potential on terminal of the tens block 
B-TI is extended, through temporary jumper 
J8, to the upper winding of relay 006; ground 
potential on terminal of the units block B-UI 
is extended through temporary jumper J9 to the 
lower winding of relay 1006; and ground poten 
tial on the ninth terminal in block B-PI is ex 
tended, through the temporary jumper Jo, to 
the lower armature of relay OO6. 

Relay 006 now operates because of the ener 
gization of both its Windings, and locks itself to 
the associated conductor 4. At its lower 
armature, relay 006 extends the ground poten 
tial received over jumper JO, over common con 
ductor 05, to connecting relay 004. Relay 
004 thereupon operates to prepare a circuit for : 

the lower winding of relay 007. 
As the result of the operation of transfer relay 
O3 and the consequent placing of battery po 

tential on conductor 3 of cable CA-TM, the 
common equipment of Figs. 1 to 3 is changed 
tover to connector action and conductors and 
f2 of the cable CA-TM are grounded, where 
upon relays 80 and 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-1 of 
Fig. 6. 
The operation of relays 80 and 90 removes 

energizing ground potential from jumpers J8 and 
J9, but relay OO6 remains operated in its lock 
ing circuit to conductor 4. Jumper J.0 (con 
nected to terminal 9 of block B-PI) remains 
grounded to hold relay 004 operated. 
When connection has been extended to the 

calling line as above pointed out, line test relay 
G8 is unable to operate because the calling and 

called lines are the same. Accordingly, when 
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conductor 4 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 07 is followed by the operation 
of relay O6 (through contacts of relay 08). 
A moment later, relay O6 operates to apply 
the reverting-call test. The purpose of this op 
eration at this time is to insure that the one call 
ing to divert the normal calls from the concerned 
line to the line of the Common Secretary is some 
One calling from the concerned line. If the call 
is from any line other than the concerned line, 
reverting-call test relay 09 operates and at its 
inner contacts prevents the relay operations now 
about to be described from occurring. 

In the present aSSumed example, the call is in 
fact from the concerned line and reverting-call 
test relay ff09 is unable to operate, since the 
calling and called lines are the same. 
When the previously described reverting-call 

test is completed, and relay 06 restores with 
relay 04 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 placed om 
the lead RC closes a circuit through the upper 
contacts of the operated connecting relay 004, 
conductor iO2, and contacts of relay OO6 for 
the lower winding of relay OO7. Relay OOT 
thereupon operates and closes a locking circuit 
for itself at its inner lower contacts, while at 
its lower contacts it connects jumper J2 to call 
relay 00. This latter operation is of no effect 
at this time, as the jumper J2 is not now iden 
tified in the block B-P. 
In the connecting-link circuit CLC-1, aux 

iliary relay TO responds to the operation of 
reverting-call relay 705, with the result that 
connecting relay 7 I l is open-circuited and re 
stored. Ground potential is thereby removed 
from start conductor ST of the cable CA-CT, 
clearing Out the common equipment and restor 
ing relays II 004 to II 005. Relay 100T, however, 
remains locked operated. 

In the connecting-link circuit CLC-, a busy 
tone signal is returned at the upper contacts of 
reverting-call relay T05, 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 
placed ringing current is projected out on the 
calling line as hereinbefore described, giving the 
calling Subscriber a further indication of the 
Successful completion of the connection. This 
ringing current is terminated 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 and locked, any 

further calls to the line of Substation B are di 
rected to the intercepting operator as will now be 
pointed out. 

Relay OO6 again operates as a result of the 
dialing of the tens and units digits 1 and 1 in the 
desired number (9111). The following of these 
digits by the party digit 1 results in the identify 
ing of terminal of block B-PI by ground po 
tential, closing a circuit over the associated 
jumpers J2, through contacts of the operated 
relays 06 and 007, and over conductor iO3, 
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for call relay 00. Relay 00 thereupon oper 
ates. At the back contact of its inner armature, 
relay fool open-circuits transfer relays 80 and 
90 to prevent the transference of the digits re 
corded in the tens and units register TR and UR. 
Relay (O also extends the associated conduc 
tors 2 and through the jumpers Ji and J2 to 
the terminals O and 0 of blocks E-TM and 
B-UM. As a result, when transfer control relay 
22 operates to ground conductors 2 and it, it 
marks the 0 conductor in each of the cables 
CA-TM and CA-UM, through the contacts of 
the operated relay 00, thereby causing the con 
nection to be extended to the line of the common 
Secretary, who is also the intercepting operator in 
the present assumed example. 
When the Subscriber at Substation B returns 

from his absence and again desires to have his 
cals come to his own telephone, he may call the 
number 911 assigned to his line, followed by the 
party digit 0. Relay 006 is again operated over 
jumpers J8 and J9, responsive to the tens and 
units digits and . By virtue of the dialing of 
the party digit 0, the tenth terminal in block 
B-PI is marked, whereby ground potential is ex 
tended, through jumper J and contacts of re 
lay 006 to common conductor 04, thereby op 
erating disconnect relay 1005. When relay 005 
operates, it prepares a circuit for the upper or re 
storing winding of differential relay OOT. 
When the reverting-call test is made success 

fully in the common equipment CT as hereinbe 
fore described, the resulting application of 
ground potential to conductor RC results in the 
closure of a circuit, through the upper contacts 
of relays 905 and 1006, for the upper winding of 
the differential relay 007. Relay 007 is there 
upon restored, disconnecting both its windings, 
At its lower contacts, relay fool disconnects 
jumper J2 from call relay 0, permitting sub 
sequent calls to the line of substation B, Fig. 4, 
to be completed in the usual way. 

I claim: 
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 originating end of any one of 
Said link circuits with a calling line and for con 
necting 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 individual to any one of 
Said link circuits during the process of setting up 
a connection through such link circuit, and 
means in each link circuit controlled from said 
common test equipment depending upon the 
called line being also the calling line for corre 
Spondingly conditioning the link circuit. 

2. In a telephone system, a group of telephone 
lines, a group of link circuits serving said ines 
When called, each link circuit having an originat 
ing end and a terminating end, switching means 
for connecting the originating end of any one of 
Said link circuits with a calling line and for con 
necting the terminating end with a desired called 
One of Said lines, at least a portion of said lines 
being party lines, a first group of said party lines 
being equipped with lockout individual line cir 
cuits, a second group of said party lines being 
equipped with normal individual line circuits, 
test-controlled means in any link circuit effec 
tive when a called party line is also the calling 
line for placing a first reverting-call condition on 
the link circuit provided the concerned party line . 
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is one of the first group, and for placing a second 
reverting-call condition on the link circuit pro 
vided the concerned party line is one of the sec 
Ond group. 

3. 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 originating end of any one of 
said link circuits with a calling line and for con 
necting the terminating end with a desired called 
one of said lines, at least a portion of said lines 
being party lines, a first group of said party lines 
being equipped with lockout individual line cir 
cuits, a second group of said party lines being 
equipped with normal individual line circuits, 
test-controlled means in any link circuit effec 
tive when a called party line is also the calling 
line for placing a first reverting-call condition 
on the link circuit provided the concerned party 
line is one of the first group, and for placing a 
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 placed 
on a link circuit for clearing out the originating 
portion of the connection when the receiver is 
replaced at the calling substation and for trans 
mitting signaling current over the terminating 
portion of the connection to the called line, means 
effective when said first condition is placed on a 
link circuit for clearing out the terminating 
portion of the connection when the call is an 
swered, permitting talking current to be Sup 
plied from the concerned individual lockout line 
circuit, and means effective when the said second 
condition is placed on a link circuit for holding 
the terminating portion of the connection intact 
to permit talking current to be supplied to the 
concerned line 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 mechanism 
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 common to 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 such link circuit, 
means thereupon effective, if the called line is 
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 relays is operated 
for conditioning the link circuit to provide the 
class of service with which such relay is associ 
ated. 

5. In a telephone system, a group 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 respectively corresponding other 
lines, diverting relays associated respectively with 
said certain lines, said diverting relays being 
common to 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 diverting relays 
individual to such link circuit, means thereupon 
effective, if the called line is one of said certain 
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lines, for operating the diverting relay associated 
with the called line designated by the recorded 
digits, and means effective when any one of Said 
diverting relays is operated for diverting the call 
from the called line to the corresponding One 
of Said other lines. 

... 6. In a telephone system, a group 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, 
Said diverting relays being common to all said 
link circuits, means effective when the line-desig 
nating digits have been set up in the recording 
mechanism of a link circuit for temporarily ren 
dering said diverting relays individual to such 
link circuit, means thereupon effective, if the 
called line is one of said certain lines, for operat 
ing the diverting relay associated with the called 
line designated by the recorded digit, and means 
effective when any one of said diverting relays is 
operated for diverting the call from the called 
line to Said other line. 

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 
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 de 
sired called one of said lines, at least one of said 
lines being accorded non-busy-line service, test 
controlled means in said link circuits normally 
effective to deny the completion of a connection 
to any busy called line, and other test-controlled 
means effective to nullify the stated effect of the 
first-named test-controlled means When a con 
nection is to be completed to a line accorded non 
busy-line service, whereby the connection is com 
pleted to the last-named line regardless of 
whether such line be busy or idle when called. 

8. 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 
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 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 
fective to deny the completion of a connection 
When the called line is in use, and means asso 
ciated with said link circuits for causing an at 
tempted connection to be completed to the said 
line accorded non-busy-line service regardless of 
whether Said line be busy or idle when called, the 
last-named means including a relay individual 
to the called line, 

9. 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 
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 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 
fective to deny the completion of a connection 
When the called line is in use, and means asso 
ciated with said link circuits for causing an at 
tempted connection to be completed to the said 
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line accorded non-busy-line service regardless of 
whether said line be busy or idle when called, the 
last-named means including a relay operated re 
sponsive to the calling of the directory number 
assigned to a line accorded non-busy-line Service. 

10. 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 
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, each link circuit having 
mechanism 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 common to all said link 
circuits, means effective when the line-designat 
ing digits have been set up in the recording 
mechanism of a link circuit for temporarily ren 
dering said service relay individual to such link 
circuit, means thereupon effective, dependent. 
upon the designation of the said one line having 
been set up in the recording mechanism of the 
link circuit, for operating said Service relay, and 
means controlled by said service relay when op 
erated for conditioning the link circuit to com 
plete connection to the called line whether it is 
busy or idle. 

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 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 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 
fective to 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 ac 
COrded non-busy-line Service regardless of 
Whether said line be busy or idle when called, 
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 last-named 
line for applying ringing current thereto respon 
sive to the extension of a connection to such 
line through any one of said link circuits. 

12. In a telephone system, a group of tele 
phone lines, a group of link circuits serving said 
lines when called, each link circuit having an 
originating end and a terminating end, switch 
ing means for connecting the originating end of 
any one of said ink circuits with a calling line 
and for connecting the terminating end with a 
desired called one of said lines, at least one of 
said lines 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 causing an 
attempted connection to be completed to a line 
accorded non-busy-line service regardless of 
Whether said line be busy or idle when called, 
each of said link circuits including a holding. 
relay responsive to current flow over the called 
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 cou 
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pled sections, a switchboard Section and a 
line section, said switchboard section being 
opaque to direct current, whereby no current 
flows 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 
normally effective after a connection has been 
completed therethrough from a calling line to a 
callied line for clearing out the originating gor 
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 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 line is a line of the Other class 
for operating the hold relay in the link circuit 
through which the call is extended, said hold 
relay being effective when operated to maintain 
the entire connection intact until the receiver 
is replaced on the called line. 

14. 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 
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 
placed on 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 line is a line of the other class 
for operating the hold relay in the link circuit 
through which the call is 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 being held 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 such link circuit to any called 
line of said group, each link circuit having mech 
alism for recording the digits designating the 
called line, the clearing out of the connection 
between the calling line and the link circuit, 
being normally under the control of the calling 
line, a call-hold relay common to all 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 ten 
porarily rendering said call-hold relay tem 
porarily individual to Such 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 
responsive to the Operation of said common cali 
hold relay for operating the individual call-hold 
relay of the currently associated link circuit, 
and means controlled by the last-named call 
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hold relay for removing the clearing out of the 
connection from under the control of the calling 
line. 

16. In a telephone system, a group of tele 
phone lines, a group of link circuits. Serving Said 
lines when called, Switching means for extend 
ing a calling line to any one of Said link circuits, 
and for extending such link circuit to any called 
line of said group, each link circuit having mech 
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 common to all said link 
circuits and assigned to a Specific One of the 
lines Of Said group, means effective When thé 
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 to such link circuit, means 
for thereupon operating said call-hold relay sub 
ject to the designation of the line With which 
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 currently 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 
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 irk circuits and 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 comrion to all said link circuits, means 
effective when a telephone number has been set 
up in the recording mechanism of a link circuit 

5. for rendering Said common equipment tempo 
rarily individual to 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 number is recorded, a P. B. X service 
relay included in said common equipment and 
having assigned thereto the telephone number of 
a lille 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 
ated, for causing 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-lille terminais, a; group of P. B. Xlines 
Conlected respectively to certain of Said termi 
nais, a group of link circuits serving said ter 
Jainals. When called, Switching means for extend 
ing a calling line to any one of said link circuits 
and for extending such link circuit to any called 
terminal of the group, each link circuit having 
mecialism for recording telepidóne numbers as. 
Signed to said terrainals, Switch-control equip 
ment Coinn).On to all Said. link circuits; means. 
effective when a telephone number has been set 
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up in the recording mechanism of a link circuit 
for rendering said common equipment tempo 
rarily individual to Such link circuit, Said com 
mon equipment being normally effective to oper 
ate said Switching means to extend the currently 
associated link circuit to the line terminals whose 
telephone number is recorded, a P. B. X service 
relay included in said common equipment, means 
controlled by the recording mechanism of the 
currently associated link circuit for operating 
said P. B. X service relay subject to a specific 
telephone number being recorded, and means 
controlled by said relay for causing Said common 
equipment to operate the Switching means to 
extend the link circuit to one or another of Said 
P. B. X line terminals according to the busy or 
idle condition of the connected lines. 

19. In a telephone system, groups of telephone 
lines, groups of Switches having access respec 
tively to said groups of lines, a P. B. X group 
of telephone lines comprising a line of each of 
said groups of lines, there being a common 
P. B. X telephone number assigned to the lines 
of said P. B. X group, and means effective when 
said common telephone number is called for 
operating a switch in one or another of Said 
groups to make connection with an idle P. B. X 
line. 

20. In a telephone system, a group Of telephone 
lines divided into tens groups, the lines in each 
tens group bearing respectively the same units 
designations as the lines in any other tens group, 
but each said tens group bearing a separate tens 
designation, certain of said telephone lines com 
prising a P. B. X group, each said P. B. X line : 
being a line of a different tens group, but all 
bearing the same units designation, final tens 
Switches having access respectively to Said tens 
groups of lines, there being a common call num 
ber assigned to said P. B. X group, means re 
sponsive to the calling of Said common call 
number for causing one or another of Said final 
switches to be positioned according to the units 
designation of the P. B. X lines, the one posi 
tioned depending on the busy or idle condition 
of the P. B. X lines. 

21. In a telephone system, a group of telephone 
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 such link circuit to any called line 
of the group, each link circuit having mechanism 
for recording the digits designating the called 
line, an intercepting-service relay common to all 
said link circuits and assignable to any Specific 
one of the lines of said group which has been dis 
connected, means effective When the line-desig 
nating digits have been set up in the recording 
-mechanism of a link circuit for rendering said 
intercepting-Service relay temporarily individual 
to such link circuit, means for thereupon operat 
ing said intercepting-service relay subject to the 
designation of the disconnected line with which 
said relay is associated having been set up on the 
recording mechanism of the link, an intercepting 
line, and means controlled by said intercepting 
service relay, when operated, for diverting the 
terminating portion of the connection from the 
disconnected called line to said intercepting line. 

22. In a telephone system, a group of tele 
phone lines including party lines, a group of link 
circuits serving said lines when called, switching 
means for extending a calling one to any one of 
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said link circuits and for extending such link cir- . 
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circuit having mechanism for recording the digits 
designating the called line and designating the 
called Substation on a called party line, an in 
tercepting-service relay common to all said link 
circuits and assignable to any Specific Substation 
which has been disconnected from any party line 
of Said group, means effective when the line and 
party-designating digits have been set up in the 
recording mechanism of a link circuit for tem 
porarily rendering said intercepting-service relay 
temporarily individual to Such link circuit, means 
for thereupon operating said intercepting-service 
relay Subject to the designation of the discon 
nected Substation with which said relay is asso 
ciated having been set up on the recording mech 
anism of the link, an intercepting line, and means 
controlled by said intercepting-service relay, when 
operated, for diverting the terminating portion of 
the connection from the line of the disconnected 
Substation to said intercepting line. 

23. In a telephone system, subscriber lines hav 
ing directory numbers assigned respectively there 
to, switching means normally responsive to the 
calling of any Such directory number for extend 
ing the call to the line to which such number is 
assigned, means associated with a specific one of 
said lines for diverting calls for such line to a 
specific other line, means for extending a con 
nection from a calling line to said diverting means 
incident to the calling of the directory number 
assigned to said specific line, and means con 
trollable over one such connection for rendering 
said diverting means effective, and controllable 
OVer another for rendering it ineffective. 

24. In a telephone system, subscriber lines hav 
ing directory numbers assigned respectively there 
to, Switching means normally responsive to the 
calling of any such directory number for extend 
ing the call to the line to which such number is 
aSSigned, means associated with a specific one of 
Said lines for diverting calls for such line to a 
Specific other line, means for extending a con 
nection from a calling line to said diverting means 
incident to the calling of the directory number as 

: signed to said specific line; means controllable 
over One Such connection for rendering said di 
verting means effective, and controllable over an 
other for rendering it ineffective; and means for 
preventing Said rendering means from being con 
trolled over a connection from a line other than 
said specific line. 

25. In a telephone system, subscriber lines hav 
ing directory numbers assigned respectively there 
to, switching means normally responsive to the 
calling of any such directory number for extend 
ing the call to the line to Which such number is 
assigned, means associated with a specific one of 
said lines for diverting calls for such line to a 
Specific other line, means for extending a connec 
tion from a calling line to said diverting means 
incident to the calling of the directory number 
assigned to said specific line; and means con 
trollable over one such connection responsive to 
the Suffixing of a Specific digit to the called di 
rectory number for rendering said diverting means 
effective, and controllable over another connec 
tion responsive to the suffixing of another specific 
digit to the called directory number for render 
ing said diverting means ineffective. 

26. In a switching system including a large 
group of lines divided into small groups, primary 
Switching devices each comprising a group of re 
lays adapted to make connection selectively with 
any line of a small group, a plurality of primary 
devices being provided for each said small group of 
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lines, the lines of each small group being multipled 
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 
vices assigned to a small group of lines, said sec 
ondary devices being multipled together by 
groups, each of said secondary groups having ac 
cess to a primary device assigned to each small 
group of lines, and means for selectively operating 
the relays constituting any secondary switchilag 
device to make connection with a primary device 
assigned to any small group of lines, and for se. 
lectively operating the relays constituting the last, 
said primary device to make connection with any 
line in the small group to which it is assigned. 

27. A relay-type switching device comprising a 
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 operable to.com 
plete either of the two link paths prepared by the 
operation of any one of the first-named relays, 
conductors over which the operation of all of the 
Said relays are controlled, a connecting relay op 
erable when the switching device is idle to con 
nect said conductors to the said selective relays, 
and a hold relay for disabling said connecting re 
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 operable to 
make connection with any line in the group to 
which it is assigned, secondary switching devices 
operable to make 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 
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 means 
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 
device, and means for insuring that both hold 
ing circuits are established before the said com 
mon equipment is freed from either of said oper 
ated devices. 

29. In a switching system, lines divided into 
groups, groups of primary switching devices as 
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 secondary group, 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 
trol equipment effective whether a connection is 
being extended from, or is being extended to, 
one of said lines for operating any idle one of 
the associated primary devices to make connec 
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tion with the line, and means in said control 
equipment depending upon whether the call is 
being extended from the line or is being extended 
to the line for causing an outgoing or an incom 
ing secondary device in the concerned secondary 
group to make connection with the last said pri 
mary device. 

30. In a switching system; large groups of lines; 
each large group being divided into Simall groups; 
groups of primary Switching devices assigned re 
spectively to said Small groups of lines; each 
large group of lines having groups of secondary 
switching devices assigned thereto, the devices in 
each secondary group. having access to a primary 
device in each of the primary groups assigned 
to the same large group of lines; a portion of 
the devices in each secondary. group being as 
signed to outgoing service, the remaining sec 
ondary devices in each secondary group. being 
assigned to incoming service; separate incoming 
link paths for each large group of lines; selectors 
having access to all said incoming link paths; 
means responsive to a call being originated on 
any one of said lines for causing a connection to 
be extended therefrom, through an idle. primary 
switching device assigned to the small group in 
which the calling line is located, and thence 
through an idle secondary device to an idle one 
of said selectors; means controlled over the call 
ing line. for setting said selector in accordance 
with the large group in which the desired called 
line is located; said selector being responsive 
thereto to extend connection to an idle incom 
ing link path assigned to the called large group; 

5 means controlled over the calling line for indi 
cating the Small group containing the desired 
called line and for indicating which line therein 
is the desired called line; means responsive there 
to for setting an idle primary device in the called 
small group on the called line and for setting 
a secondary device in the called large group on 
the last-named primary device, and distributing 
means for connecting the incoming link path in 
use with the last-named secondary device. 

31. In a switching system including a 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; the devices in each second 
ary group having access to a primary device in 
each of the small groups; incoming link paths; 
means for causing a connection to be extended 
from any calling one of said lines, through an 
idle primary switching device assigned to the 
Small group in which the calling line is located, 
and through an 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 therein is the desired called line; 
means responsive thereto for setting an idle pris 
mary device in the called Small group on the 
called line and for setting a secondary device on 
the last-named primary device, and distributing 
means thereafter operable for connecting the in 
coming link path in use with the last-named 
secondary, device. 

32. In a switching system including a large 
group of lines divided into Small groups; groups of 
primary switching devices assigned respectively 
to said small groups of ines; groups of secondary 
switching devices; the devices in each Secondary 
group having access to a primary device in each 
of the small groups; link-paths; means for calls 
ing a connection to be extended from one calling 
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one of Said lines through an idle primary switch 
in device assigned to the Small group in which 
the calling line is located, and through an idle 
secondary device to an idle link path; means 
controlled over the calling line and through the 
operated primary and secondary device for stor 
ing an indication of the Small group containing 
the desired called line and an indication of which 
line in the small group is the desired called line; 
common control means; means effective after 
both said indications are stored for causing said 
common control means to Operate in accordance 
therewith to position an idle primary device in 
the called Small group on the called line and for 
positioning an idle secondary device on the last 
named primary device, and distributing means for 
interconnecting the link path in use with the last 
named secondary device. 

33. In an automatic switching System, a group 
of lines, links common to said lines, Switching 
equipment arranged to connect any One of Said 
links individually to any one of said lines, control 
equipment common to said lines and links, means 
responsive to a call being originated on a calling 
one of said lines for causing said common equip 
ment to operate said switching equipment to link 
a connection by finder action between a Calling 
line and an 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, and means for operating said 
common equipment in accordance with the stored 
digit information to operate said switching equip 
ment to link a path by connector action from the 
last-named link to the desired called one of said : 
lines. 

34. In an automatic switching system includ 
ing a large group of lines divided into Small 
groups, groups of primary switching devices as 
signed respectively to said Small groups of lines, 
groups of secondary switching devices, the devices 
in each secondary group having access to a pri 
mary device in each of the Small groups, the num 
ber of groups of secondary switching devices be 
ing equal to the number of primary devices as 
signed to a small group of lines, a separate match 
ing relay for each group of secondary devices, 
means responsive to a call being originated in any 
One of Said Small groups for associating said 
matching relays respectively with the primary : 
switching devices assigned to the concerned small 
group of lines, means controlled by said matching 
relays for causing connection to be extended from 
the calling line through an idle primary 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 devices assigned to 
the called small group, means controlled by said 
matching relays for causing an idle primary de 
vice in the called Small group to make connection 
with the desired called line and for causing an 
idle secondary Switching device having access to 
the last-named primary device to make connec 
tion therewith, and means for interconecting the 
secondary device to which the calling line has 
been extended with the secondary device to which 
the called line has been extended. 

35. In a Switching system including a large 
igroup of lines divided into small groups; groups 
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of primary Switching 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 
common to all of Said devices, means effective 
when a call is originated on any line in any 
Small group for rendering said common control 
equipment temporarily individual to the Small 
group containing the calling line; means con 
trolled by said common equipment for causing an 
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 
last-named primary device to make connection 
therewith; means effective for thereupon freeing 
said common equipment and returning it to com 
mon use; and means responsive to Said common 
equipment being rendered. temporarily individual 
to a small group containing a calling line at a 
time when no tandem connection can be linked, 
through an idle primary device in the concerned 
group and an idle secondary device having access 
thereto, for returning the common equipment to 
common use and for temporarily preventing 
further association of the common equipment 
with the last-named Small group. 

36. In a switching System including a large 
group of lines divided into Small groups; groups 
of primary switching devices assigned respectively 
to said small groups of lines; groups of Secondary 
switching devices; the devices in each Secondary 
group having access to a primary device in each 
of the Small groups; control equipment common 
to all of said devices, means effective when a call 
is originated on any line in any small group for 
rendering said common control equipment tem 
porarily individual to the Small group containing 
the calling line; means controlled by said common 
equipment for causing an 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 last-named primary 
device to make connection therewith, means effec 
tive for thereupon freeing said common equipment 
and returning 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 
connection can be linked, through an 1dle , pri 
mary device in the concerned group and an idle 
secondary device having access thereto, for re 
turning the common equipment to common use 
and for temporarily preventing further associa 
tion of the common equipment with the last 
named small group, and means effective upon 
the elapse of a predetermined time interval for 
again enabling the common equipment to become 
associated with the last-named Small group, 

37. In a switching system, a group of devices, 
each of said devices being operable when idle to 
extend a connection, each device having a hold 
relay and means for operating it when the de 
vice is in use, said hold relay restoring When the 
device again becomes idle, an Operating conductor 
normally extending to the first device, the hold 
relay of the first device having transfer contacts 
effective when the relay is operated for trans 
ferring the operating conductor to the next Suc 
ceeding device, said conductor being transferred 
in a similar manner through contacts of the hold 
relays of all busy ones of said devices to an idle 
one when only a part of the devices are in use, 
means effective when one of said devices is to be 
operated for closing an operating circuit for the 
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first idle device over said operating conductor, the 
device being responsive to the closure of the Said 
circuit for operating to extend a connection there 
through, and means effective while a device is 
being operated for closing a temporary holding 
circuit for the holding relay of any busy one of 
said devices to prevent the extended operating 
circuit from being broken in case any preceding 
device becomes idle 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 devices to lake COE 
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 to 
gether to afford a connection from the calling line 
to the Called line. 

39. In a switching Systern including a large 
group of lines divided into Small groups, 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, and 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 
devices to make connection with the last-named 
primary device. 

40. In a SWitching Systein including a large 
group of lines divided into small groups, groups 

I 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 common to 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. 

41. A Switching system including lines divided 
into line groups and having identifying numbers 
assigned respectively thereto, the identifying 
number of any of Said lines including a digit in 
dexing the One of said groups in which it is lo 
cated, followed immediately by the digits index 
ing the line within the group; (a) each such line 
group having, Specific thereto, a group of line 
links, primary Switching devices for interconnect 

20 

30 

35 

60 

65 

O 

5 

70 
ing such line links with the associated lines, a 
group of terminating links, secondary Switching 
devices for interconnecting Suchterninating links 
with the associated line links, a group of ter 
minating trunks, and distributor SWitching de 
vices for interconnecting such trunks. With the 
associated terminating links; (b) in each line 
group, the lines, the primary SWitching devices, 
and the primary end of the line links, being di 
vided into primary Subgroups; (c) in each line 
group, the secondary end of the line links, the 
secondary switching devices, and the terminat 
ing links, being divided into Secondary Subgroups, 
with line links at any secondary Subgroup extend 
ing respectively to the associated primary Sub 
groups; (d) a selector SWitching stage common to 
all said line groups, said groups of terminating 
trunks extending from the Selector stage to their 
respective line groups; (e) trunks incoming to 
the selector stage; (f) means for extending a call 
ing line into connection. With any idle one of the 
said incoming trunks; (g) means thereafter ef 
feetive in the Selector SWitching stage, controlled 
over the seized incoming trunk responsive to the 
calling of the group-indexing digit in the nuin 
ber of any desired line in any group, for extend 
ing connection from such trunk to an idle ter 
minating trunk in the indexed line group: (h) 
means aSSOciated with the called line group and 
controlled Over the last-named trunk for record 
ing the remaining digits in the number of the 
called line; and - (i) means. controlled in accord 
ance With Such recorded digits for operating asso 
ciated distributor, Secondary, and primary Switch 
ing devices to further. eXtend the conection Seri 
ally therethrough to the identified called line. 

42. A. Switching system including lines divided 
'into line groups and having multi-digit identi 
ifying numbers assigned respectively, thereto, each 
Such number including a portion indexing the 
Concerned line group and a further portion in 
dexing the concerned line therein; (a) each Such 
line group having, Specific thereto, -a group of 
line links, primary, switching devices for inter 
connecting. Such line links directly with the asso 
ciated lines, a group of terminating links, sec 
Ondary Switching devices for interconnecting such 
|terminating links directly with the associated line 
linkS, a group of terminating trunks, and dis 
tributor SWitching devices for interconnecting 
Such trunks directly with the associated ter 
minating links; (b) in each line group, the lines, 
the primary Switching devices and the primary 
end of the line links, being divided into primary 
Subgroups; (c) in each line group, the secondary 
end of the line links, the secondary switching de 
Vices, and the terminating links, being divided 
into Secondary Subgroups, with line links at any 
Secondary Subgroup extending respectively to the 
aSSociated primary subgroups; (d) a selector 
SWitching stage common to all said line groups, 
Said groups of terminating trunks extending from 
the Selector stage to their respective line groups; 
(e) trunks incoming to the selector stage; (f) 
means for extending a calling line into connec 
tion with any idle one of the said incoming trunks; 
(g) means thereafter effective in the selector 
Switching stage, controlled over the seized incom 
ing trunk responsive to the calling of the group 
indexing portion of the number of any desired 
line in any group, for extending connection from 
Such trunk to an idle terminating trunk in the 
indexed line group; (h) means associated with 
the called line group and controlled over the 
last-named trunk for recording the line-indexing 
portion of the number of the called line; and (i) 
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means controlled in accordance with such re 
corded digits for Operating aSSociated distributor, 
Secondary, and primary Switching devices to fur 
ther extend the connection Serially therethrough 
to the identified called line. 

43. In a Switching System, lines; a group of 
first and second trunk sections over which call 
ing ones of said lines may be extended, said 
group complising Subgroups each including a 
first trunk section, a second trunk Section, and 
a further trunk section in duplicate of One of . 
those named; first switching devices operable to 
interconnect any one of said lines With any first 
trunk section; Second SWitching devices operable 
to interconnect any first trunk section with any 
second trunk section in the same subgroup; con 
tact sets corresponding respectively to said trunk 
sections; means effective when any one of said 
lines is calling for placing each of Said contact 
Sets in one position subject to the corresponding 
trunk section being busy, and for placing it in 
another position subject to the corresponding 
trunk Section being idle; means controlled 
through said contact sets when one of said lines 
is calling, and dependent upon the respective po 
Sitions occupied by concerned ones of them, for 
Selecting any Subgroup Subject to such subgroup 
containing an idle first trunk section and an idle 
-Second trunk section, and for selecting an idle 
first trunk section and an idle second trunk sec 
tion in the selected subgroup; and means for 
Operating a first switching device and a second 
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switching device to extend the calling line by 
way of the selected first trunk section to the 
Selected second trunk section. 

44. In a switching system, lines; a group of 
first and Second trunk sections over which call 
ing ones of said lines may be extended, said 
group comprising Subgroups each including a 
plurality of first trunk sections and a second 
trunk section; first switching devices operable 
to interconnect any one of said lines with any 
first trunk section; second switching devices 
operable to interconnect any first trunk section 
with any second trunk section in the same sub- . 
group; contact sets corresponding respectively to 
Said trunk sections; means effective when any 
one of Said lines is calling for placing each of 
Said contact sets in one position subject to the 
corresponding trunk section being busy, and for 
placing it in another position subject to the cor 
responding trunk section being idle; means con 
trolled through said contact sets when one of 
said lines is calling, and dependent upon the re 
Spective positions occupied by concerned ones of 
them, for selecting any subgroup subject to such 
Subgroup containing an idle first trunk section 
and an idle second trunk section, and for selecting 
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trunk section in the Selected subgroup; 
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an idle first trunk section and an idle ??????? 

al 
means for operating a first Switching device and 
a Second SWitching device to extend the calling 
line by Way of the selected first trunk section to 
the Selected Second trunk section. 

45. Ilin al SWitching System, groups of called 
ines; first, Second, and third groups of trunks, 
Said Second and third trunks comprising sub 
groupS each including a plurality of Second trunks 
common to all Said groups of called lines, and in 
cluding third trunks corresponding respectively 
to Said groups of called lines, said first trunks 
being common to all said subgroups; first switch 
ing devices Operable to interconnect any first 
trunk directly with any second trunk in any sub 
group; Second Switching devices operable to in 
terconnect any Second trunk directly with any 
third trunk in the same subgroup; means effec 
tive when a call is received over one of said first 
trunks for any one of said groups of called lines 
for selecting any idle second trunk in any sub 
group Subject to such subgroup containing an 
idle third trunk corresponding to the called 
group, and for selecting such idle third trunk; 
and means for Operating a first switching device 
and a second Switching device to extend the last 
named first trunk by way of the selected second 
trunk to the selected third trunk. 

46. In a Switching system, groups of called 
lines; first, second, and third groups of trunks, 
said Second and third trunks comprising sub 
groups each including a plurality of second trunks 
Connon to all Said groups of called lines, and in 
cluding third trunks corresponding respectively 
to said groups of called lines, said first trunks be 
ing common to all said subgroups; first switching 
devices operable to interconnect any first trunk 
directly with any second trunk in any subgroup; 

40 Second SWitching devices operable to interconnect 
any Second trunk directly with any third trunk 
in the same subgroup; third switching devices 
operable to interconnect any third trunk directly 
With any called line in the corresponding ?TO?lp: 
means effective when a call is received over one 
of Said first trunks for any one of said called lines 
for selecting an idle second trunk in any Sub 
group Subject to such subgroup containing an 
idle third trunk corresponding to the line group 
containing the called line, and for Selecting such 
idle third trunk and the called line; and means 
for operating a first switching device, a second 
SWitching device and a third SWitching device to 
extend the last-named first trunk by Way of the 
Selected Second trunk and the selected third 
trunk to the selected called line. 
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