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The present invention relates to signaling sys-
tems and more particularly to telegraph switch-
ing systems.

Prior automatic telegraph systems may be
classified either as series systems or radial sys-
tems, depending upon the manner in which con-
nections are set up therein. Each of these types
of telegraph systems possesses both certain ad-
vantages and disadvantages with respect to the
other in setting up the various types of connec-
tions. For example, the series tybe of telegraph
system is extremely well suited to the setting up
of different conference connections, but is con-
siderably limited in the number of connections
which may be set up concurrently; on the other
hand, the radial type of telegraph system is ex-
tremely well suited to the setting up of a large
number of station-to-station connections concur-

"5

‘10

‘15

rently, but is considerably limited in the number

of different conference connections which may be
set up.

Accordingly the principal object of the present
invention-is to provide a telegraph system of the
combined series and radial type, wherein-ordinary

station-to-station connections are set up on gt

radial basis and conference connections are set
up on 2 series basis.

Another object of the invention is to provide in
2 signaling system improved switching apparatus
for setting up station-to-station connections on a
radial basis.’ .

Another object of the invention is to provide in
a signaling system improved switching apparatus

20

€30

for setting up conference connections on a series

basis.

A further objéct of the invention is to provide
in a signaling system including a master posi-
tion, a plurality of groups of stations and a corre-

e

sponding plurality of loops, improved switching -

apparatus for setting up different conference con-
nections by way of the individual loops and in-
cluding different combinations of the stations in
the associated groups.

A further object of the invention is to provide

in a signaling system including a master position,

a plurality of groups of stations and a correspond-
ing plurality of loops,: improved switching ap-

40

proved apparatus for overriding and releasing
prior connections regardless of the type thereof.

- Purther features of the invention pertain to
the particular arrangement of the cireuit ele-
ments of the telegraph system, whereby the
above-outlined and additional operating. features
are attained. .

The invention, both as to its organization and
method of operation, together with further ob-
jects and advantages thereof, will best be under-
stood by reference to the following specification
taken in connection with the accompanying draw-
ings, in which Figure 1 illustrates the general ar-
rangement. of a. telegraph system embodying the
present invention; Figs. 2 to 17, inclusive, taken
together, illustrate the details of a telegraph sys-
tem having incorporated therein the features
briefly outlined above; and Fig. 18 illustrates the
mode of combining Figs. 2 to 17, inclusive, to form
2, unified telegraph system.

Description of the apparatus incorporated in the
telegraph system

Referring now more particularly to Fig. 1 of

5 the drawings the telegraph system there illus-

trated comprises a master position 1400 and a
plurality of groups of stations arranged in a
corresponding plurality of loops; more specifi-
cally, the system comprises & first group of sta~
tions (including eight stations 21 to 28, inclu-
sive) arranged in a first loop, a second group of
stations (including eight stations 31 to 38, inclu-
sive) arranged in a second loop, a third group

.of stations (including eight stations 4i to 48, in-

clusive) arranged in a third loop and a fourth
group of stations (including eight stations 51 to 58,
inclusive) arranged in a fourth loop. The master
position 1460 is provided with a master selector
1500 individual thereto; while each of the stations
is provided with both a station line circuit and
a station selector individual thereto. More par-
ticularly, the stations 21, 22, etc., 31, 32, etc., 41,
82, etc., and 5i, 52, ete., are respectively provided
with ‘the line circuits 400 800, etc., 231, 231’ etc,,
241, 241’, etc., and 251, 251/, ete., individual there-

~ to, and the station selectors 500, 980, etc., 232,

paratus for setting up different conference con-

nections by way of all of the loops and includ-

ing different combinations of the stations in each :5

of the groups. :

A still further object of the invention is to pro-
vide in a signaling system including switching
apparatus selectively controllable to set up sta-
tion-to-station and conference connections, im-

55

232’ etc., 242, 242, etc., and 252, 252’, etc., in-
dividual thereto.

Also the telegraph system comprises loop com-
mon equipment 200, loop equipment individual
t0 each loop and a loop repeater individual to each
loop; more particularly, the first loop, the second
loop, the third loop and the fourth loop are re-
spectively provided with the first loop equipment

300, the second loop equipment 233, the third




2

Ioop equipment 243 and the fourth loop equip-
ment 283, individual thereto, and the first loop
repeater 1301, the second loop repeater 1362, the
third loop repeater 1303 and the fourth loop re-
peater 1864, individual thereto. Finally a plu-
rality of receiving printers P140i, PI1402 and
P1403 are provided at the master position (400,

In the telegraph: system the master selector
1500 has access to each individual station in each
group, to each loop under the control of the in-

dividually associated loop equipment and to all’

of the loops under the control of the associated
common loop equipment §2808. Similarly, each
individual station in each group has access to
each other individual station in the same group,
to each individual station in the other groups.and.
to the individually associated loop under the con-
trol of the individually associated loop equipment,.
Further it is noted that, when either the master
selector 1500 associated with the master position
1480 or any station selector individually asso-
ciated: with one of ‘the stations seizes any one:of
the loops under the control of the individually as-
sociated loop equipment; the ldop equipnient may
be selectively controlled, whereby  any- desired
combination of two or more of the stations in the
seized loop may be cut into the loop for commmuzii-
cation: purposes. - Similarly, when the master
selector 1500 associated with the master position
1400 seizes all of the loeps under the control of
the loop:common equipment (208; thie loop com~
mon. equipment- 1200 may be selectively con-
trolled, whereby any-combination of one or more
stations in each of the lIoops may be cut into the
associated Ioops for communitation purposes. :

Considering now: the trunking- arrangement in
greater. detail with reference to Figs. I'; 7 and
11} it is pointed.out that the master selector 1580
and each: of the station. selectors: 500; 800, etc.
have access to the respective stations 21, 27, ete.
in. the first group. by way of.the respective first,
second, etc. contact sets in.the second Ievel in
the contact banks of the associated Strowger
Inechanisms; the-selectors:mentioned Have access
to the respective stations 31, 32 etc..in the second
group by way of the respective first; second; etc.
contact sets in tlie third level in/the contact banks
of the associated Strowger mechanisms ; the
selectors mentioned hiave access to the respective
stations 41; 42, ete. in the third group by way of
the respective first, second; etc. contact. sefs in
‘the fourth Ievel'in the contact: banks of the asso-
clated Strowger mechanisms; and the selectors
mentioned have access-to the respective stations.
51, 82, ete. in the fourth group by way of the re-
spective first, second, etc. contact sets in the fifth

10-
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contactsetsintheeighth level in the contact banks
of the associated Strowger mechanisms: and the
master selector 1500 and the station selectors
252, etc., individually associated with the stations
in the fourth group, have access to the terminal
line conductors C154 and C155 of the fourth loop
by way of the first eight contact sets in the ninth
level in.the contact banks of the associated
Strowger mechanisms.” Finally the master
selector 1500 has access to the conductors Ci40
and Cl41 extending to the primaries of the loop
repeaters {301, etc. by way of the first four con-
tacts in. the tenth level in the contact bank of
the associated Strowger mechanism 709: while
the- station selectors 800, etc., 232, etc., 242, etc.,
and 252, etc., individually associated with the
various stations in the first, second, third and
fourth groups, have access to the conductors Ci30,
Ci31- and CI33, Ci34 and CI36, CI131, respec-
tively extending to the receiving printers P1401 )
P1402 ang P1463 provided at the master position
1480 by way of the first three.contact sets in the
tenth level in the contact banks of the associated
Strowger mechanisms.

The master position (400 comprises, in-addi-

‘tion to the receiving printers P40, P1402 and

P1403, a transmitiing printer Pi400; while each
station comprises a: combined transmitting-re-
ceiving printer. For example; thestations 2| and
22 respectively comprise the combined transmit-
ting-receiving printers: P21 and P22.

Preferably, the transmitting printer P1480 pro-
vided at the master position 1400 is of the Mor-
krum-Kleinschmidt type, comprising, as shown
i Fig. 14, a dial D441, a release key Kia42; a
transmitter T{1443; a printer magnet M! 444, an
operating motor M1445, a supervisory lamp L{ 446,
a lamp control relay RI450; a- motor start relay

' RI460 and a control network connected and ar-

40

45

50
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level in the contact banks. of the associated -

Strowger mechanisms: Also thie master selector
1500 and the station selectors 500, ete., individual-
ly-assoclated with the stations in the first group,
have access to the terminal line-conductors C101
and Ci04 of.the first loop by way-of the first eight
contact sets in the sixth levelin the contact banks
of the associated . Strowger mecharisms; the
master selector 1580.and the station selectors 232,
ete., individually. assoeiated with the stations in
the second group, have access fo the terminal line
conductors Ci50 and CI5{ of the second loop by
way-of the first eight contact sets in the seventh
level: irr the contact banks of the associated
Strowger mechanisms; the master selector 1500
and the station selectors 242, ete., individually as-
sociated with the stations in the third group, have
aceess to:the terminal line conductors CI152 and
€153 of the third loop by way of the first eight
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ranged in a- manner more fully described here-
inafter. Preferably, each of the receiving print-
ers. provided at the master position 486 is iden-
tical fo the receiving printer Pi40{, shown in Fig.
14; which is of the Morkrum-Kileinschmidt type
comprising. a printer magnet M#413, an operat-
ing metor MI412, a motor start relay RIET0 and
a contro] network connected and arranged in a
manner more-fully described hereinafter. Fur-
ther the master position. 1406 comprises’ a priority
key K465 which is utilized in conjunction with
the master selector 1580, for a purpose more fully
described subsequently.

Preferably, the combined transmitting-receiv-
ing printer provided at each station is identical to
the combined transmitting-receiving printers P21
and P22 respectively provided at the stations 21
and 22. Preferably, the:combined transmitting.
receiving printer P21 provided at the station 21
is of the Morkrum-Kleinschmidt type compris-
ing, as shown-in Fig. 4, s dial D441, a release key
K442, a transmitter T443, . printer magnet M4&44,
an operating motor M445, g supervisory lamp
1446, a lamp control relay R458, a motor start
relay R460 and a-control network connected and
arranged in a-manner more fully described sub-
sequently. Similarly, the combined transmit-
ting-receiving printer P22 provided at the sta-
tion 22 is of the Morkrum-Kleinschmidt type
comprising, as shown in Fig. 8; a dial D841, a re-
lease key K842, a transmitter T843, a printer
magnet M344, an operating motor M845; a su-
pervisory lamp L846, g lamp control relay R85,
a:motor start relay R860 and a control network
connected and arranged in a manner more fully
described subsequently.



2,361,342

The master selector 1500, shown in Figs. 15
to 17, inclusive, comprises a Strowger mechanism
1708 and a minor switch §600, the minor switch
1608 constituting a portion of a timing arrange-
ment described in detail hereinafter. The Strow-
ger mechanism {780 comprises a wiper set, in-
cluding the wipers {18! to 1706, inclusive, and

_an associated contact bank arranged in ten ver-
tical levels, each level including ten circumfer-
.entially spaced-apart contact sets. Also the
Strowger mechanism (708 includes & vertical
magnet M1586 for moving the wiper set in the
vertical direction, a rotary magnet MI5871 for
moving the wiper set in the rotary direction and
a release magnet MI588 for releasing the wiper
set and for causing it to be returhed to its nor-
mal vertical and rotary positions. Also associat-
ed with the Strowger mechanism 1700 are a num-
ber of séts of switch springs S{591, S1592, S1595
and S1680 which are actuated by the various
movements of the wiper set, in a manner more
fully described hereinafter. The minor switch
1609 comprises a rotary wiper 160 provided with
an associated contact bank, including ten cir-
cumferentially spaced-apart contacts. Also the
minor switch (608 includes a rotary magnet
MI1602 for rotating the wiper 1681 and a release
magnet M1803 for releasing the wiper (60! and
for causing it to be returned to its nor-
mal position. Also a set of switch springs
S1604 is associated with the mindr switch 1600,
which is actuated by the rotation of the wiper
1601 in & manner more fully explained herein-
after. o

Further the master selector 1500 comprises a
relay group, including a line relay R15{6, a hold
relay R1540, a control relay R{5650, two series re-
lays R1560 and RI1899, two timer relays RI570
and R1580, two control relays Ri610 and R1620,
a release relay RI930, a switching relay R1648, a
flash relay R1850, a test relay Ri660, a digit re-
lay R1670 and a switch-through relay R1688, and
a control network connectéed and arranged in a
manner more fully described hereinafter. Also
the master selector 1580 comprises a battery
1629 supplying 110 volt potential and four termi-
nals W, X, Y and Z, the terminals W and X be-
ing respectively connected to the conductors
C{466 and CIl46T extending to the priority key
K 1465 at the master position {400 and the termi-
nals Y and Z being open-circuited, for a purpose
more fully explained hereinafter.

Preferably, the station selector provided at
each station is identical to the station selectors

800 -and 980 respectively provided at the stations' ;

21 and 22. The station selector 589, shown in
Figs. 5 to 7, inclusive, comprises a Strowger mech-
anism 100 and a minor switch 600, the minor
switch 688 constituting a portion of a timing ar-
rangement described in detail hereinafter. : The
Strowger mechanism 700 comprises a wiper set,
including the wipers 181 to 108, inclusive, and
an associated contact bank arranged in ten ver-
tical levels, each level including ten circumfer-
entially spaced-apart  contact sets. Also the
Strowger mechanism 188 includes a vertical mag-
net M586 for moving the wiper set in the vertical
direction, a rotary magnet M&87 for moving the
wiper set in the rotary direction and a release
magnet M588 for releasing the wiper set and for
causing it to be returned to its normal. vertical
and rotary positions. Also associated with the
" Strowger mechanism 708 are a number of sets of
switch springs S591, S592, S595, S622 and S68%0
which are actuated by the various movements of
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the wiper set,"in a manner more fully. described
hereinafter. The minor switch 600 comprises a
rotary wiper 601 provided with an associated con-
tact bank, including ten circumferentially spaced-
apart contacts. Also the minor switch 600 in-
cludes a rotary magnet M602 for rotating the
wiper 601 and a release magnet M603 for releas-
ing the wiper 601 and for causing it to be re-
turned to ifs normal position. Also '‘a =set of
switch springs  S8§084 is associated with the minor
switch 600 which is actuated by the rotation of
the wiper 6@1, in 2 manner more fully explained
hereinafter. ’ '
Further the station selector 509 comprises a
relay group including a line relay R5I19, a busy
relay R520, a cut-in relay R530, a hold relay R540,
g, control relay R550, two series relays REE0 and
R590, two timer relays R570 and R580, two con-
trol relays R610 and R628, a release relay R630,
a switching relay R840, a flash relay R$50, a test
relay RG660, a digit relay R6T0 and a switch-
through relay R880, and a control network con-
nected and arranged in a manner more fully
described hereinafter. Also the station selector
506 comprises a-battery 629 supplying 110 volt
potential and four terminals W, X, Y and Z; the
terminals Y and Z being connected together and
included in" a circuit for energizing the release
magnet M588 of the Strowger mechanism: 790,
and the terminals W and X being open-circuited,
for a purpose more. fully explained hereinafter.
Similarly the station selector 888, shown in
PFigs. 9 to 11, inclusive, comprises a Strowger
mechanism {100 and a minor switch 1000, the
minor switeh 1008 constituting a portion of a
timing arrangement described in detail herein-
after.” The Strowger mechanism 1100 comprises
a wiper set, including the wipers (10{.to 11086,
inclusive, and an associated- contact bank ar-
ranged in ten vertical levels, each level including
ten circumferentially spaced-apart contact sets.
Also the Strowger mechanism 1 189 includes a ver-
tical magnet M986 for moving the wiper. set in
the vertical direction, a rotary magnet M987
for moving the wiper set in the rotary direction
and a release magnet M988 for releasing the wip-
er set and for causing it to be returned to its
normal vertical and rotary positions. Also asso-
ciated with the Strowger mechanism {100 are a
number of sets of switch springs S99¢, S992, S965,
51022 and S1098 which are actuated by the vari-
ous movements of the wiper set, in a manner
more - fully 'described hereinafter. The mniinor
switch 1000 comprises a rotary wiper 1001 pro-
vided with an associated contact bank, includ-
ing ten circumferentially spaced-apart contacts.
Also the minor switch 1008 includes a -rotary
magnet M1002 for rotating the wiper {001 and
3 release magnet M10983. for releasing the wiper
1001 and for causing it to be returned to its
normal position.,. Also a set of switch springs
S1004 is associated with the minor switch 1000
which is actuated by the rotation of the wiper
1894, in.-a manner more fully explained herein-~

5 after.

Further the-station selector 898 comprises a
relay group, including a line relay R319, a busy
relay R820, a cut-in relay R930, a hold relay
R840, a control relay R950, two series relays
R960 and R990, two timer relays R970 and R980,
two control relays R10i8 and RI020, a release
relay RI0308, a switching relay RI040, a flash
relay R1059, a test relay R1080, a digit relay
RI070 and a switch-through relay R1080, and
a confrol network connected. and arranged in a
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manner more. fully described hereinafter.. Also
the station selector 900 comprises:a battery 1029
supplying 110-volt potential and four terminals
W, X, Y and Z; the terminals' Y and Z being
eonnected: together and included in a circuit for

energizing the release magnet M988 of the Strow-
ger mechanism {100, and the terminals W and
X being:open-circuited, for a purpose more fully
explained hereinafter.

Preferably, the-station line mrcult provided at
each station is identical to the station line cir-
cuits 400 and. 800 respectively provided at the
stations 21 and 22. The station line circuit 489,
shown in Fig. 4, comprises a relay group; in-
eluding a loop relay R410 and a priority relay
R420, and - a control network connected and ar-
ranged in -a manner more fully described here-
inafter. Similarly, the station line circuit 860,
shown in Fig. 8, comprises a relay group, includ-
ing a loop relay R810 and a priority relay R820,
and a control network connected and arranged in
2 manner more fully described hereinafter,

Preferably, the loop:equipment individually as-
sociated with each loop is identical to: the first
loop equipment 300 individually associated with
the first loop which comprises, as shown in Fig.
3;' a relay group, including: seven group relays
2G., 3G, ete., and 8G, a busy relay R310, a busy
slave relay R320, a priority relay R330 and a

release relay R340, and a control network con- -

nected and arranged in a: manner more fully
explained hereinafter.
that the group relay 2G is operative to cut the
first two stations 21 and: 22 into the first loop;
the group-relay 3G is operative to cut the first
three stations 21,
other group relays, not shown, are operative to
cut corresponding numbers of the stations 21, 22,
ete., into the first loop; while the group relay 8G
is ‘operative to-cut all eight of the stations 2l
to 28, inclusive, into the first loop.

The loop common equipment 1200, shown in
Figs. 12 and 13, comprises a: relay group, includ-
ing four mixed group relays MG, 2MG, 3MG
and 4MG, a priority relay Ri210 and a switching

" relay RI318; and a control network connected
and arranged in a manner more fully explained
hereinafter. At this point it is noted that the
mixed- group relay IMG is operative to cuf the

" first stations 21, 31, 41 and 51 into the respective

first, second, third and fourth loops; the mixed
group relays 2MG and 3MG are respectively op-

At this point it is noted -

22 and 23 into the first loop; -
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erative to cut-other combinations of the stations .

21, etc., 31, ete., 41, etc., and 51, ete,, respectively
into the first, second, third and. fourth loops;
while the mixed group relay 4MG is operative to
cut-all of the stations in each of the groups, re-
spectively into the associated loops. Finally the
loop common equipment 1280 comprises a num-
ber of batteries 1322, 1332, etc., and 1342, each
of which is adapted to supply 110 volt potential
to the various loop repeaters 1301, etc., in a man-
ner more fully explained hereinafter.

‘Preferably, each of the loop repeaters is iden-
tical to the first loop repeater 1391 which com-
prises, as shown in Fig. 13, a relay group, includ-
ing two impulse relays R1350 and R1380 and two
control relays R1360 and RI318, and a control
network connected and arranged in a manner
more fully described hereinafter.

The operation of the telegraph system and the
connection and arrangement of the apparatus
incorporated therein will best be understood from
a. consideration of the following description of
the-idle condition thereof, as well as the operation
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of the various pieces of apparatus incident to the
setting up of the different call connections among
the master position and the various stations.

" Idle condition of the telegraph system

When the master position 1400 is idle the
master selector 1500 occupies its released position
shown, at which time a local circuit is completed:
for energizing the winding of the line relay R15i¢
in series with the printer magnet M 1444, this cir-
cuit extending from the positive terminal of the
battery 1629 by way of the contacts 1631 and
1681, the dial D441, the release key K442, the
transmitter Ti443, the printer magnet Mid44,
the winding of RI1510, the contacts 1632, 1682 and
1685, and the resistor 1625 to the negative ter-
minal of the battery 1629. Accordingly, the line
relay RI510 occupies its operated position, there-
by to complete, at the contacts 1511, an obvious
circuit. for energizing the winding of the hold
relay R1540;, whereby the latter relay occupies
its operated position.

.Similarly, when each station is idle the indi-
vidually associated line circuit and the individu-
ally .associated station selector cccupy their re-
leased positions shown. For example, when the
station 21 is idle a local circuit is completed for
energizing the winding of the line relay RS0 in
series with the printer magnet M&44, this cir-
cuit extending from the positive terminal of the
battery 629 by way of the contacts 631, 68f, 531,
421 and 411, the dial D441, the release key K442
the transmn;ter T443, the printer magnet M444,
the contacts 413, the winding of R510, the con-
tacts 533, 632, 682 and 685, and the resistor 625
to the negative terminal of the battery 629. Ac-
cordingly, the line relay R8I0 occupies its oper-
ated: position, thereby to complete, at the contacts
{1, an obvious circuit, including the contacts
835, for energizing the winding of -the hold relay
R540, whereby the latter relay occupies its oper-
ated position. . Also battery potential is applied
by way of the winding of the cut-in relay R530
and the contacts 521 fo the control conductor
Ci13, thereby to mark the station 21 as idle to
the master selector 1506 and to the various sta~
tion selectors having aceess thereto.

In a like manner, when the station 22 is idle
a local circuit is completed for energizing the
winding of the line relay R%18 in series with the
printer magnet M844, this circuit extending from
the positive terminal of the battery 1029 by way
of the contacts 1034, 1081, 931, 82f and 81{, the
dial D841, the release key K842, the transmitter
T843, the printer magnet M844, the contacts 813,
the winding of R910, the contacts 933, 1632, {082
and 1085, and the resistor 1825 to the negative
terminal of the battery 1028, Accordingly the
line relay RS910 occupies its operated position,
thereby to complete, at the contacts 91, an ob-
vious circuit, including the contacts 935, for en-
ergizing the winding of the hold relay R940,
whereby the latter relay occupies its. operated
position. ' Also battery potential is applied by
way of the winding of the cut-in relay R938 and
the contacts 921 to the control conductor Cit4,
thereby to mark the station 22 as idle to the
master selector 1500 and to the various station-
selectors having access thereto.

Further it is noted that, when all of the sta-
tions in a given group are idle, a chain circuit is
completed in the associated loop between the ter-
minal line conductors thereof, which chain cir-
cuit includes an impedance element in the sta-
tion line circuit individually associated with each
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station. By way of example it is noted that, when
all-of the stations 21 to 28, inclusive, in the first
group are idle, a chain circuit is completed in
the associated first loop between the terminal line
conductors Ci0l and C104 thereof; which chain
circuit includes an: impedance element in . each
of the station line circuits 400, 800, etc., respec-
tively associated with the stations 2f, 22, etc.
More specifically, the chain circuit in the first
loop extends irom the ferminal line conductor
Cl0i thereof by way of the impedance element
431 in the station line .circuit 400,
419, C102, the impedance element 831 -in the sta-
tion line circuit 800, the contacts 819, C103. (the
impedance elements in the other station line cir-
cuits, not shown), and the contacts 341 to the
terminal liné conductor Ci04 thereof. At this
point it is noted that the impedance element in
each station line circuit which is included in the
above-mentioned chain circuit in each loop cor-
responds to the impedance of the associated sta-
tion. For example, in the station line circuits
400 and 800, the impedance €lements 431 and 831
respectively correspond to the 1mpedances of the
stations 21 and 22.

Further it is noted that each station line cir-
cuit comprises an additional impedance element
corresponding to the impedance of the associated
station. By way of example it is noted that the

station line circuits 400 and 803, respectively, .

comprise the impedance elements 432 and 832
which respectively correspond to the impedances
of the stations 21 and 22.

<
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from the calling station 2{ to the called station

22, the operator at the calling station 2{ op- .

erates the associated dial D441 in accordance
with the call number 22 of the called station 22,
Thus the dial D441 is operated twice in accord-
ance with the digit 2, whereby the first digit 2
and then the second digit 2 are sequentially
transmitted to the line relay RBIT in the asso-
ciated station selector 500. - Firsi, the line relay
R510. follows the first digit, restering each time
the previously traced circuit. for- energizing the
winding thereof is interrupted and operating
each time the circuit mentioned is recompleted.
Each time the line relay R5i0 restores and then
reoperates it interrupts.and then recompletes, at
the contacts $ii, the previously traced circuit
for energizing the winding of the hold relay
R548. However, the hold relay R340 remains
in its operated position during impulsing as it is-
of the slow-to-release type. Also each time the
line relay RE10 restores and: then reoperates. it
completes and then interrupts, at the contacts
513, an obvious circuit for energizing the wind-
ing of the lamp control relay R459, thereby to
cause the latter reiay to follow the impulses of
the first digit. Each time the lamp control re-

_ lay R45U operates and. then restores it completes

When the loop common equipment 1200 cc- ‘

cupies its restored position the switching relay g;

RI310 occupies its restored position, whereby
there is completed, at the contacts 1312, 13{4 and
- 1318, 1318, etc., circuits for respectively energiz-
ing the secondaries of the loop repeaters i381,
1392, etc. More specifically, at the contacts 132
and 1314, a circuit is completed for energizing
the secondary of the first loop repeater 301, in-
cluding the lower windings of the impulse relay
R1350 and the control relay Ri360; the lasi-~
mentioned circuit extends from the positive ter-
minal of the battery 1322 by way of the contacts
1314, the resistor 1320, the contacts 1312, the re-
sistor 1321, the lower windings of RI1350 and
R1360 and the contacts 1351 to the negative ter-
minal of the battery 1322, Also, at the contacts
1319 of the restored switching relay Ri316, there
is completed a series circiut for energizing  the
primaries of the various laop repeaters 13681, etc.
The last-mentionéd circuit extends from the posi-
tive terminal of the battery 1342 by way of C148,
the primaries of the loop repeaters 1304, 1363
and 1302, the contacts 1381, the lower windings
of the control relay R1310 and the impulse relay
R1380, the resistor 1341, Ci41 and the contacts
1319 to the negative terminal of the battery {342.
Accordingly, in each-'of the repeaters, both the
primary and the secondary thereof are ener-
gized; hence, in each repeater, both of the im-
pulse relays and both of the control relays occupy
their operated positions.

Station to station call

Considering- now the extension of a call from

. a station in anhy group to. another station in
either the same or a different group, the opera-
tor at the calling station first initiates the call
by dialing the call number of the called station
on the associated dial, thereby selectively to op-
erate the associated station selector. For ex-
ample, assuming that-a call is to be extended
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and then interrupts, at the contacts 451, an ob-
vious circuit. for iluminating the .supervisory
lamp L446, whereby . the supervisory lamp L1446
is flashed in accordance with the impulses of the
first digit.  The first time the line relay RSI19
restores it completes, at the contacts 5i¢; a cir-
cuit, including the contacts §3% and 541 and the
contacts 944 of the set of switch springs 8592,

" for energizing the winding of the serieg relay

R568 in series with the vertical magnet M$86;
whereby the series relay R560 operates and the
vertical magnet M588 operates in order to drive
the wiper set of the Strowger miechanism 760 one
step in the vertical direction. When the wiper
set of the Strowger mechanism 780 is driven
one step in the vertical direction the sets of
switch springs S594, S592 and S595 are actuated.
Upon operating, the series relay RE6U compietes,
at the contacts 563, an alternative circuit for en-
ergizing the winding thereof in series with the
vertical magnet Md86. The last-mentioned cir-
cuit extends, when completed, from the positive
terminal of battery by way of the contacts §35,
512 ang 541, the contacts 593 of the set of switch
springs S592, the contacts 563, the winding of
RH560 and the vertical magnet M586 to the nega-
tive terminal of battery. The first time the line
relay R510 reoperates it interrupts, at the con-
tacts ‘512, the previously traced alternative cir-
cuit for energizing the winding of the series ra-
lay RB60 in series with the vertical magnet M586,
thereby to cause the vertical magnet M585 to
restore. However, the series relay R560 does not
restore during impulsing as it is of the slow-to-
release type.

Also, upon operating, the serieg relay R560
compuetes, at the contacts 561, an obvious circuit,
including the set of switch springs 8591, for ener-
gizing the winding of the control relay R61{0,
thereby to cause the latter relay to operate.
Upon operating, the control relay R610 completes
at the contacts 611, a holding circuit for energiz-
ing the winding thereof this circuit extending
from the positive terminal of battery by way of
the set of switch springs S391, the contacts 633
and 671, the contacts- 623 of the set’ of switch
springs 8622 the contacts 611 and the winding of
R610 to.the negative terminal of battery, Also



6
the series relay R560 completes, at the contacts
. 564, an obvious circuit, including the contacts
531, for energizing the winding of the busy relay
R520, thereby to cause the latter relay to operate.
Upon operating; the ‘busy relay R520 interrupts,
at the contacts 521, the previously traced path for
applying negative batfery potential by way of the
winding of the cut-in relay R530 to the control
conductor CI13; and completes, at the contacts
522, an obvicus path for applying positive battery
potential to the control conductor Cii3, thereby
to mark the station 21 as busy to the master se-
lector 1500-and the various station selectors hav-
ing access thereto. - Further the series relay R588
completes; at-the contacts 564, an obvious circuit,
including the resistor 576, -for energizing the
winding of the control relay R550, thereby to
cause the latter rélay to operate, Upon operating,
the control relay R550 complefes, at the contacts
554, an obvious holding circuit, including .the re-
sistor 578, for .energizing the winding thereof.
Also the control relay R550-completes, at the con-
tacts 554, an obvious -circuit for :energizing the
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winding -of the motor start-relay R460, thereby.to -

cause the latter relay:to operate.. :Upon operat-
ing, the motor start relay R460 completes, at the
contacts 461, an obvious.circuit for energizing the
operating motor M445, thereby to cause the latter
motor to operate in order to condition the trans-
mitter T443 to transmit the telegraphic signals.
‘Also the control relay R550 completes, at the con-
tacts 593, a circuit for energizing the winding of
the timer .relay R576, this circuit extending from
the positive terminal of battery by way of the con-
tacts 544, 615 and 553, the: winding of R510 and
the resistor §78 to the negative terminal of bat-
tery. -Shortly .after the timer relay R8I0 is thus
energized, this relay being of the slow-to-operate
type, it operates to.interrupt, at.the contacts 5§12,
a normally completed path. for short-circuiting
the winding of the timer relay R580; and to com-
plete, at the contacts 511, a circuit for energizing
the winding of .the timer relay R580." The last-
mentioned circuit extends from the positive ter-
minal of battery by way .of the.contacts 544, 645,
553 and 574, the winding of R580 and the resistor
514 to the negative .terminal of battery. Shortly
after the timer relay R580 is thus energized, this
relay being of the slow-to-operate type, it oper-
ates to-complete, at the contacts:b8{, an obvious
path for short-circuiting the winding. of the timer
relay :R570, thereby to .cause the latter relay to
restore shortly thereafter. Upon restoring, the
timer relay R510 interrupts, at:the contacts 571,
the previously traced circuit :for energizing the
winding of the timer .relay R580; and recompletes,
at the contacts 512, the:previously mentioned path
for short-circuiting the winding.of the timer relay
RS589, thereby to cause the latter relay to restore
shortly thereafter. Upon restoring, the timer re-
lay R580 interrupts, at the contacts 581, the pre-
viously mentioned path for short-circuiting the
winding of the timer relay R818, whereby the.pre-
viously traced circuit for energizing the winding
of the timer relay R510 is recompleted in.order
to cause the latter relay tfo -reoperate shortly
thereafter, in the manner previously explained.
Accordingly the timer relays R678 and R580 oper-

ate and restore in accordance with the cycle de- .

scribed-above in-order tc measure successive time
intervals. -Each time the timer relay -R578 re-
‘stores, ‘while -the ‘timer relay R580 occupies its
operated position in the cycle described above, a
circuit is completed by the timer relay R516, at the
contacts 513, for. energizing the rotary magnet
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M602 of the minor switch 608, ~The last-men-
tioned circuit.extends. from the positive terminal
of battery.by way .of the contacts 544, 615,553,
573.and 582 and the rotary magnet M602 to bat-
tery... ‘Accordingly.:the rotary magnet ME€02 is
energized intermittently upon:each cycle of oper-
ation :of the timer relays R570 and R580.  Each
time the rotary magnet M602.is energized it oper-
ates to drive. the wiper 601 of the minor switch
600 one step.in the clockwise-direction, for a pur-
pose more fully explained hereinafter.

As previously noted, the line relay R5{0 follows
the first digit 2, whereby ‘the vertical magnet
M586 is operated twice in-order to.cause the wiper
set .of the Strowger mechanism 700 to be driven
two steps in the vertical direction; the line relay
R510 then reoperates in order to interrupt, at the
contacts 512, the previously traced alternative cir-
cuit for energizing in series the winding of the
series relay R560 and the vertical magnet M586.
Shortly thereafter the series relay R560 restores,
this relay being of the slow-to-reiease type, as
previously noted.- Upon restoring, the series relay
R560 .interrupts, at the contacts 561, the previ-
ously traced operating circuit for energizing the
winding of the control relay R618; however, the
latter relay remains in its operated position due .
to the previously traced holding .circuit for ener-
gizing. the winding:thereof.. Also the series relay
R560. interrupts, at the contacts 564, the previ-
ously traced multiple operating circuits for ener-
gizing the windings of the busy relay R528 and
the control relay R550; however, the latter relays
remain in their operated positions due to the com-
pleted multiple-holding circuits for energizing the
windings thereof. Further the series relay R560
interrupts, at the contacts §63, a further point in
the previously traced alternative circuit for ener-
gizing the winding thereof in series with the verti-
cal magnet M386; and prepares, at the confacts
562, a circuit traced hereinafter for energizing
the winding of the series relay R580 in series
with the rotary magnet M58T.

The line relay R5{0 then follows the second
digit 2, in the.manner explained above. The first
time the line relay R510 restores it .completes, at
the contacts 512, the previously mentioned eircuit
for energizing the winding of the series relay
R590 in series with the rotary magnet M587, this
cireuit extending from . the positive termmal
of battery by way of the contacts 535, 5f2
and 541, the contacts 593 of the set of switch
springs 8592 the contacts 962 and 612, the wind-
ing of R590 and the rotary magnet M5871 to bat-
tery.. When thus energized the series relay R599
operates to complete, at the contacts 591, an obvi-
ous alternative circuit for energizing the wind-
ing thereof :in series with the rotary magnet
M581. . Also the series relay R930 interrupts, at
the contacts 593, a,point in a-circuit traced here-
inafter for energizing .the winding -of the test
relay R660; and .interrupts, at-the contacts 594,
a point in a circuit traced. heremafter for ener-
gizing the winding of the conirol relay R620,
Further the series relay R590 completes, at the
contacts 595, a circuit, including the set of switch
springs S591 and the contacts 633, for energizing
the winding of ‘the .digit relay :R670, thereby to
cause the latter relay to operate. Upon .operat-
ing, the digit-relay R8710 interrupts, at the con-
tacts 811, the previously traced holding circuit
for energizing the winding of the :control relay
R4.180, thereby to-cause the latter relay:to restore.
Also the digit relay R670 interrupts, -at the con-
tacts 612, a further point in a circuit-traced here-
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inafter for energizing the upper winding of the
switch-through relay. R680.in series with the
winding of the control relay R620; prepares, at
the contacts 673, a further.point in the previ-
ously mentioned ecircuit for energizing the wind-
ing of the test relay R660; and interrupts, at the
contacts 674, a point in a holding circuit traced
hereinafter for energizing the winding of the test
relay R660. Finally, the digit relay R670 inter-
rupts, at the contacts 675, a point in a circuit
traced hereinafter for energizing the release mag-
net M588 of the Strowger mechanism 760..

Upon restoring, the control relay R§10 inter-
rupts, at the contacts 611, a further point in the
previously traced holding circuit for energizing
the winding thereof; and interrupts, at the con-
tacts 612, the previously traced original circuit
for energizing the winding of the series relay
R590 in series with the rotary magnet' MB538T.
Also the control relay R610 prepares, at the con-
tacts 613, a further point in the previously men-
tioned circuit for energizing the winding of the
control relay R620 in series with the upper wind-
ing of the switch-through relay R689; and in-
terrupts, at the contacts 615, the previously traced.
multiple circuits for energizing the rotary magnet
M602 of the minor switch 600 and the windings
of the timer relays R570 and R580, thereby posi-
tively to prevent further operation of the timer
relays R570 and R580 and the rotary magnet
M6%2. Finally the control relay R6108 completes,
at the contacts 614, an obvious circuit, including
the contacts 544 and the set of switch springs
604, for energizing the release magnet M§03 of
- the minor switch 608, the set of switch springs
5604 being actuated into engagement when' the
wiper.601 of the minor switch 660 is driven one
step in the clockwise direction away from its
normal position. <'When thus energized the re-
lease magnet MG603 operates, thereby to release
the wiper 601 of the minor switch 600 and to
cause it to be returned to its normal position.

In view of the foregoing explanation of the
mode of operation of the timer relays R510 and
R580 under the control of the operated control
relay R610 to energize intermittently the rotary
magnet M602 of the minor switch 600, it will be
understood that the wiper 601 of the minor switch
600 is advanced step by step in the clockwise di-
rection following the first digit while the control
relay R610 occupies its operated position. Ac-
cordingly, in the event there is a considerable
time interval between the dialing of the first
digit 2 and the second digit 2 upon the dial D44{,

the wiper 601 of the minor switch 600 will be -

driven a number of steps in the clockwise direc-~
tion away from its normal position before the
second digit 2 is dialed in order to effect the
restoration of the contro] relay R610 and the
consequent release of the minor switch 600, in .
the manner previously explained. In this event,
when there is a considerable time interval be-
tween the dialing of the first digit 2 and the sec-
ond digit 2, the wiper 601 of the minor switch 690
is driven into engagement with the fifth coritact
in the associated contact bank, whereby a circuit,
including the contacts 554 and the wiper 681 of
the minor switch 600 and the engaged fifth con-
‘tact in the associated contact bank, is completed
for energizing the winding of the release relay
RE30. When thus energized the release relay
RG630 operates to complete, at the contacts 634,
an obvious holding circuit, including the contacts
854, for energizing the winding thereof.- Further
-the release relay R630 interrupts, at the contacts
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632, the previously traced local circuit for ener-
gizing the winding of the line relay R510, thereby
to cause the latter relay to restore. Also the re-
lease relay R630 interrupts, at the contacts 633;
the previously traced holding circuit for energiz-
ing the winding of the control relay R610, thereby
to cause the latter relay to restore. . :

Upon restoring, the line relay REI0 interrupts,
at the contacts 511, the previously traced circuit
for energizing the winding of the hold relay R549,
thereby to cause the latier relay to restore shortly
thereafter, the latter relay being of the slow-to-

. release type.  Upon restoring, the hold relay R540
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interrupts, at the contacts 541, a further point in
the previously traced original circuit for ener-
gizing the winding of the seriés relay R590 in
series with the rotary magnet M587; and com-
pletes, at the contacts 542, a circuit, including the
contacts 535, 512 and 688 and the set of switch
springs S595, for energizing the release magnet
M5B8 of the Strowger mechanism 708.  'When thus
energized the release magnet M588 operates to
complete, at the contacts 588, an cbvious holding
circuit, including the set of switch springs S595,
for energizing the latter magnet-and to release
the wiper set of the Strowger mechanism 780 and
to cause it to be returned to its normal position.
When the wiper set of the Strowger mechanism
708 is -thus released the sets of switch springs
8591, S92 and. 5595 are actuated. More par-
ticularly, the set of switch springs S595 is actu-
afed into disengagement, thereby to interrupt
the previously traced holding circuit for energiz-
ing the release magnet MS588, whereupon the
latter magnet restores. .

Also, upon restoring, the hold relay R540 com-
pletes, at the contacts 545, multiple circuits sub- .
stantially identical to those previously traced for
energizing the windings of the timer relays R570
and RS80 and the'rotary magnet M8692 of the
minor switch 608. Accordingly the rotary magnet
ME82 continues to operate and restore intermit-
tently, thereby to drive the wiper 801 of the minor
switch 608 additional steps in the clockwise direc-
tion. When the wiper 601 engages the ninth
confact in the associated contact bank an obvi-
ous path, including the contacts 554 and the re-
sistor 576, is completed for short-circuiting the
winding of the .control relay R559, thereby to
cause the latter relay to restore. Upon restoring,
the control relay R5598 interrupts, at the contacts
£54, the previously mentioned path for short-
circuii}ing the winding thereof and the previ-
ously traced multiple holding circuits for ener-
gizing the windings of the busy relay R520 and the
release relay R630, thereby to cause the latter
relays to-restore. Upon restoring, the, busy. relay
R529 interrupts, at the contacts 522, the previ-
ously traced path for applying positive battery
botential to the control conductor C'i 13; and com-
pletes, at the contacts 521, the previously traced

path for applying negative battery potential by
'way of the winding of the cut-in relay R530 to

the control conductor CI13; whereby the station
2{'is again marked as idle to the master selector

1560 ‘and the various station selectors having

access thereto.

i ' Upon restoring, the release relay R630 i‘ecom—

pletes, at. the contacts 632, the previously traced
local circuit for energizing the winding of the
line relay R510, thereby to cause the latter relay
to reoperaté, Upon. reoperating, the line relay
R5i0 recompletes, at the contacts 511, the previ-

‘ously traced circuit for energizing the winding of

the hold relay R540, thereby to cause the latter
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relay. to reoperate. . Upon reoperating, the hold
relay R548 completas, at the contacts 544, the
previously traced circuit, including 'the: contacts
618 and.the sst of switchsprings S604, for ener-
gizing the ‘release: magnet M6038 of the minor
switch . 802,  When. thus wenergized “the release
magnet MB93 operates, thereby o release:the
wiper 6§01 of the minor switch 800 and o cause it
 to be returned to its normal position; whereupon
the set’of switch springs S604 is actuated in order
tointerrupt the previously traced circuit for ener-
gizing the release magnet M§93. At this time

10

the line relay R510 and the hold relay R540 in the

station ‘selector 508 occupy their operated posi-

tions; while the Strowger mechanism T80 and the :

minor -switch ' §09 are :completely released. - Ac-
cordingly, at this time, the station selector 590 is
completely released and in readiness for further
use.

.- Continuing now with the ;operation 'of the sta-

tion selector and assuming that the second digit
2:is'dialed shortly following the first:digit 2, in the
manner explained above; at the conclusion of the
second digit 2, the line-relay R510 reoperates.and
the wiper set of the Strowger mechanism T80 is
driven two 'steps in the rotary direction. - Ac-
cordingly, at this time, the wiper set :of  the
Strowger mechanism 700 engagesthe second con-
tact set in the second-level in the associated con-
tact bank and, shortly thereafter, the series relay
R598 restores; the latter relay being of the slow-
to-release type, remains operated :during impuls-
ing and a short time interval thereafter,:as noted
above. Upon restoring, the series relay R590 in-
terrupts, at the contacts 591, a further point:in
the previously traced alternative circuit-for ener-
gizing the winding thereof in-series with the ro-
tary magnet MB58T; -and interrupts, .at the con-
tacts 595, the previously traced circuit for ener-
gizing the winding of the digit relay R678: how-
ever, the digit relay R610 does not immediately
restore gs:it-is-of the slow-to-release type. Also
the series relay R588 prepares, at the contacts 594,
& further point in ithe previously mentioned cir-

cuit for energizing the winding of the control .

relay R620 in series with the upper winding of
the -switch-through relay R680; and completes,
at-the contacts 593, atest circuit between ‘the con-
trol wiper 703 of the wiper set of the Strowger
mechanism 786 and the winding-of 'the test-relay
RE660.  The:above-mentioned ‘test circuit extends
from the control wiper 703 of the wiper set-by way
of the contacts 673, 68T and 593:and the winding
of the test relay R6608 to the negative terminal
of battery.

In the -event the line extending to the called
-station 22 -is:busy.at this time, positive ‘battery
potential appears upon the -control conductor
Cli4 thereof -and is applied to the control wiper
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obvious ' path for -short-cireuiting the :winding
thereof, whereby the latter-relay restores shortly
thereafter. - Accordingly the flash relay R658 op-
erates and restores intermittently, thereby to in-
terrupt. and then to: recomplete, at the contacts
651, the previously fraced .circuit for energizing
the ~winding : of - the ' lamp ~control relay - R450.
Hence, the lamp control relay R450 .operates and
restorves itrtermittently, therehy to effect flashing
of the supervisory lamp L4486, in-an cbvious man-
ner,-in-order- to indicate to the -operator at the
calling station:21 that the desired -connection to
the called station 22 may not.be had at this time
due &0 the busy-condition of the last-mentioned
station,

Shortly following 'the .restoratmn of the series
relay -R580 :and ‘the -operation -of the test *relay
R660, in'the manner -described :above, the digit
relay R6T0 restores, as previously noted. Upon
restoring, the digit relay-R610 completes, at the
contacts 674, .a holding -circuit for energizing the
winding :of. the test relay -R660, this circuit ex-
tending from the positive terminal of battery by
way -of .the set of switch springs S591, the con-
tacts-633,-594, 613,662, :614,-687 and 583 and the
winding of R660-to the negative terminal of bat-
tery. -Also the -digit relay R610 interrupts, at
the.contacts 6813, the previously traced test circuit
for.energizing the-winding of the test relay R660;
and prepares; at the contacts 672, a further poinf
in the previously mentioned circuit for energizing
the upper ‘winding.of the switch-~-through relay
R688 .in series with the winding of -the control
relay R620.

-When the operator at the calling station 2
observes the flashing of the :supervisory lamp
L1446, indicating the -busy condition of the called
station 22, he effects the release of the station
selector 500 by .operating the release key Kda42,
When the release key K442 is'thus operated the
previously -traced. circuit -for-energizing the wind-
ing .of the.line.relay R8i0:is-interrupted, thereby
to .cause the .latter relay (o .restore in order to
effect . the restoration .of the .hold relay R540

5 shortly thereafter, the.latter relay being of the

slow-to-release. type.-as previously .noted. Upon
restoring, the hold relay- R540 - completes, at the
contacts .542, .the. previously .traced -circuit for
energizing the.release. -magnet .M588, thereby to
cause  the. latter .magnet .to -operate -and .com-
plete, at.the .contacts 589, the. previously traced
holding circuit for.energizing the release magnet
M588. - Also, upon-operating, the release magnet
‘M588 releases the wiper set.of the Strowger mech-
anism 780 and .causes it to be returned to. its
normal vertical and rotary positions, whereupon
the sets.of .switch. springs S591,.5592 and S585

. are actuated, as:previously.noted. - More particu-

103 of the wiper set, thereby to complete a cir- ¢,

cuit substantially identical to -the test circuit

traced above for energizing -the winding of the
test relay R660 in order to-cause the latter relay
to-operate. . Upon -operating, the-test relay R660
.completes, -at -the -contacts -
-cuit, including -the :contacts ‘651, for energizing
the winding of the lamp control relay R459, there-
by -to -cause the latter relay to operate. Also the
test relay R660 completes, at the -contacts -669,
an obvious circuit, including the resistor-628, for
‘energizing the winding of -the :flash -relay -R650,
thereby to cause the latter-relay to-operate short-
ly thereafter, the.-flash relay R650 -being-of the
-slow-to-operate type. - Upon operating, the flash

664, -an -obvious cir- ;g5

70"

latly, .the-set-of switch.springs-S595 is actuated
into disengagement, thereby .to:.interrupt the
previously traced .holding .circuit. for -energizing
‘the release. macnet M588--in. order to .cause the
latter.magnet to. restore. -Also.the hold relay R540
.completes, .at - the -contacts -545, .the ‘previously
traced.alternative multiple.circuits for-energizing
the..windings .of .the (timer relays -R570 and R580
-and -the.rotary-magnet:Mg§02.0f the:minor switch
609; whereby -the -timer relays .R§70 -and -R580
.operate..through. suceessive.cycles, -as- previously
explained, .in.order to-cause the rotary magnet
-M602 .. to operate -and - restore intermittently,
whereby -the wiper-681-of the minor switch 600
.is- advanced -step 'by:step:in -the clockwise direc-
-tion :away from its:normaliposition. “When the

relay ‘R650..completes, at the contacts 652, an .75 -wiper-801-of -the -minor -switch 600 -engages :the



2,361,342

fifth contact in the associated contact bank the
previously traced circuit for energizing the wind-
‘ing of the release relay R630is completed, thereby
to cause the latter relay to operate, in the manner
previously explained. ‘Subsequently, when the
wiper 681 of the minor switch 608 engages the
ninth contact in the associated ‘contact bank the
previously traced path for short-circuiting the
winding of the control relay R550 is completed,
thereby to cause the latter ‘relay to restore in
order to effect the restoration of the busy relay
RB20, the timer relays R580 and R570 and the
release relay R630, in the ‘manner previously
explained.

Also the set of switch springs 859I is actuated
into disengagement when the wiper set of -the
Strowger mechanism 7980 'is released, thereby to
interrupt the previously traced “holding circuit
for energizing the winding of the test relay R668,
whereupon the latter relay restores. Upon re-
storing, the test relay R660 interrupts, at the
contacts 684, the previously traced circuit for
energizing intermittently the winding of the lamp
control relay RAS50. - However, prior to the
restoration of the control relay R558 and the
consequent-restoration of ‘the release relay R630,
the line relay R548 occupies its restored position,
whereby there is completed, at the contacts 513,
the previously traced original operating circuit
for energizing the winding of the lamp control
relay R45D. Accordingly the relay R450 is first
operated intermittently; and then after ‘the re-
lease of the station selector 508 is initiated the
lamp control relay RABS is operated steadily,
whereby the flashing of the supervisory lamp
1446 is arrested and this supervisory lamp is il-
luminated steadily. Also the test relay R660
interrupts, at the contdcts 665, the previously
traced circuit for energizing the winding of the
flash relay R650, thereby to arrest further opera-
tion of the latter relay.

Upon restoring, the release relay R630 recom-
pletés, at the contacts 632, the previously traced
local circuit for energizing the winding of the
line relay RBI0, assuming that ‘the release key
K442 at the station 21 occupies its closed position
at this time. When thus energized the line relay
REI9 reoperates in order to effect reoperation of
the hold relay R540,:in the manner previously ex-

plained. Also the line relay RE10 interrupts, at )

the contacts 513, the previously traced circuit for
steadily energizing the winding .of the lamp con-
trol relay R48D, therebyto cause the latter relay
to. restore -and extinguish -the ‘supervisory lamp
L448, in the manner previously explained. Upon
reoperating, the hold relay R540 completes, at the
contacts 8§44, the previously traced cirecuit for
energizing the release magnet M683, thereby to
cause the latter magnet to operate and release
the wiper.-681 of the minor switch 6008, whereupon

o

.tion selectors having access thereto. At this time

the station selector 508 is completely released.
Continuing now with the operation of the sta~

. tion selector 588, and assuming that the called
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station 22 is idle at this time, when the wiper set
of the Strowger mechanism 7189 engages the
second contact in the second level of the asso-
ciated contact bank -the :previously traced test
circuit, including the control wiper 183 of the -
wiper set and the winding of the test relay R669,
is -completed incident to -the restoration of the
series relay R538 shortly following the conclusion
of the second digit 2, in the manner previously
explained. However, in this event, negative bat-
tery potential appears upon the control conductor
C{14 terminated by the control contact engaged
by the contrel wiper 183 of the wiper set of the
Strowger mechanism 160 due to the idle condition.
of the station 22, as noted.above. More particu-
larly, negative battery potential is .applied by
way of the winding of the cut-in relay R92§ .in
the station selector 980, individually associated
with the called station 22, and the contacts 921 to
the control conductor -Ci{4. The application of
negative battery potential to the control con-
ductor C114 and consequently to the control wiper
103 -of the wiper set of the Strowger mechanism
180 completes a. path substantially identical to
the previously traced test circuit for short-cir-
cuiting the winding of the test relay R658, therehy
positively to prevent ‘operation of the latter relay
at this .time. More particularly, the path for
short-circuiting the winding of the test relay
RE80 extends from the control wiper 783 of the
wiper set of the Strowger mechanism 709, having
negative battery potential thereon, by way of the
confacts 678, 687 and 593, and the winding of
RE69 to negative battery potential,

Shortly following the second digit 2 the digit
relay R810 restores, the latter relay being of the
slow-to-release. type, as previously noted. Upon
restoring, the -digit relay R6T0 interrupts, at the
contacts 673, the previously traced path for short-
circuiting the winding of the test relay R868; and
completes,.at the contacts 612, a series circuit for
energizing - the upper winding .of the switch-
through relay R680 and the winding of the con-

" trol relay R620. The above-mentioned series cir-
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the wiper 88! is returned to its normal position.

When the minor switch ‘888 -is thus released the
set of switch - springs S684 is actuated into dis-
engagement, thereby to interrupt the previously
traced circuit for energizing the release magnet
Mia83, whereupon; the latter magnet restores.
Upson restoring, the busy relay R520 interrupts, at
the contacts §22, the previously traced path.for
applying pesitive battery potential o the control
conductor Ci{{3; and completes, .at the contacts
521, the pr ekusly traced path for applying nega-
tvva battery potential by way of the winding of
the cut-in relay RS38 to.the .control conductor
Ci{8, whereby the station 2§ is marked as idle
to the master selector. {500 and the various sta-

cuit extends from the positive terminal of battery
by way of the set.of switch springs S591, the con-
tacts 633, 594, 613 .and 661, the wmdmg of R§20,
the upper winding of R680 and the .contacts 612 to
the control wiper 783 of the wiper set of the.
Strowger mechanism 788, negative battery po-
tential being connected to the control wiper 193
of the wiper set, as previously noted. When this
series circuit is completed the control relay R620
operates immediately and the switch-through re-
lay R680 operates partially shortly thereafter,
the switch-through relay R680 being of the slow-
to-operate type. Upon operating, the control re-
lay R629 interrupts, at the contacts 621, a pre-

- viously completed path, including the contacts
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522 .and 416, for applying positive battery .po-
tential to one terminal of the lower winding of
the loop relay R410.in the station line circuit 400,
individually .associated with the calling station
21, for. a purpose more fully explained herein-
after.

Upon operating partially, the switch- through
relay R680 completes, at the contacts 689, a hold-
ing cireuit, including the .set of switch springs
S591 and the contacts.633, for energizing the low-
-er winding therecf. When .the above-traced
holding circuit for energizing the-lower winding
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of the switch-through relay R680 is thus com-.

pleted the latter rélay operates fully, the switch-
through relay R680 being of the two-step type.
‘Upon operating fully, the switch-through relay

‘R680 interrupts, at the contacts 688, a further °

pomt in the previously traced circuit for energiz-
ing the release magnet M588 of the Strowger
‘mechanlsm 100; and interrupts, at the contacts
' '§817, g further point in the previously traced fest
circuit including the control wiper 103 of the
‘wiper set of the Strowsger mechanism 700 and the
- wmdmg of the test relay R660. - Also the switch-~
through: relay R680 completes, at the contacts
‘686, an obvious path, including the set of switch
springs S591, for applying positive battery po-
tential to the. control wiper 183 of the wiper set
of. the Strowger mechanism 708, for a purpose
more fully .explained hereinaffer. . Also the
‘switch-through relay R680 completes at the con-
tacts 686, a path for shori- circuiting the upper
winding. thereof in series with the winding of the
control relay R629. The last-mentxoned path ex-
tends from the contacts 686 by way of the con-
tacts 872, the upper winding of R680, the wind-
ing of R620, the contacts 661, 613, 594 and 633
back to the contacts 686. When the above-
traced path is completed the control relay R620
restores .in order to recomplete, at the-contacts
621, the previously traced path for applying posi-
tive battery potential to one terminal of the lower
winding of the loop relay RA810 in the station line

circuit 469, individually associated with the call-'

ing statlon 21, for a purpose more fully explained
hereinafter. .
Further the switch-through relay RGBB inter-
_ rupts, at the contacts 681, 682' and 685, points in
_ the previously traced local circuit for energizing
the winding.of the line relay R510, thereby to
cause the latter relay to restore. Upon restoring,
. the line relay R510’ interrupts, at the contacts
51{, the previously traced circuit for energizing
‘the winding of the ‘hold relay R548, thereby to
_cause the latter relay to restore shorfly. there-
after,.in the . manner prevmusly explained. Also,
Upon restoring, the line relay R510 completes, at
the contacts 513, the previously traced circuit for
energizing the winding of the lamp.control relay
RA50, thereby to cause the latter relay to operate
and complete the previously mentioned circuit for
illuminating the supervisory lamp L446. TUpon
restoring, the hold relay R540 completes, at the
contacts 545, the prevmusly traced multiple cir-
" cuits for energizing the windings of the timer
relays. R570 and R580 and’ the rotary magnet
M602 of the minor switch 600, whereby the timer
relays R5T8 and R530 operate through succeed-
ing eycles in order to cause intermittent operation
of the rotary magnet M602 and the consequent
rotation of the wiper 691 of the minor switch 600
step by step in the clockwise direction, all in the
manner previously explained. When: the wiper
601 of the minor switch 600 engages the second

contact in the associated contact bank a circuit, -

including the contacts 554 and 680, is completed
for energlzmg the. winding of the sw1tchmg relay
R648, thereby to cause the latter relay to operate.
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Upon operating, the switching relay R640 com- .

pletes, at the contacts 643, a holding mrcult in-

cluding the set of switch springs S591 and the

_contacts 633 a.nd 680 for energxzmg the. Wmdlng
fthereof.

- At this. time the wiper set of the Strowger

mechanism 160 engages the second contact set in

the second level in the associated contact bank
termmatmg the line conductors Cti{ and cli2
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‘and the control conductor CI 14 extending to the

called station 22; and positive battery poteéntial
was applied to the control conductor C103 at the
contacts 686 incident to the full operation of the
switech-through relay R680, as previously ex-
plained.  The application of positive battery po-
tential to the control wiper 703 of the wiper set
of the Strowger mechanism 700 completes an ob-
vious circuit, including the contrcl conductor
Cil4 and the contacts 921, for energizing the
winding of the cut-in relay R930 in the station
selector 900 individually associated with the called
station 22. Shortly after the cut-in relay R830
is thus energized it operates, the cut-in relay
R930 being of the slow-to-operate type. Upon
operating, the cut-in relay R930 interrupts, at the
contacts 931 and 933, the previously traced local
circuit for energizing the winding of the line relay
R810, thereby to cause the latter relay to restore.:
Also, upon operating, the cut-in relay R330 com-
pletes, at the contacts 932 and 934, a connection
between the called station 22 and the line con-
ductors Cl#l and CI112, this connection extend-
ing from the line conductor Cii{ by way of the
contacts 934, the winding of the line relay R910,
the contacts 813, the printer magnet M844, the
transmitter T843, the release key K842, the dial
D841 and the contacts 811, 821 and 932 to the line
conductor Ci12. Also the cut-in relay R930 com-
pletes, at the contacts 936, an obvious circuit for
energizing the winding-of the motor start relay
R860,; thereby to cause the latter relay to operate
and complete, at the contacts 86{, an obvious cir-

cuit for energizing. the operating motor MB845, '

= thereby to condition the combined transmitting-

receiving printer P22 to receive telegraphic sig-
nals. Also, upon restoring, the line relay R910
interrupts, at the contacts 811, the previously
traced circuit for energizing the winding of the
hold relay R948, thereby to cause the latter relay
to restore shortly thereafter. Further the line
relay R910 completes, at the contacts 913, an ob-
vious circuit- for energizing the winding of the
lamp control relay R858, thereby to cause the
latter relay to operate and complefe, at the con-
tacts 851, an obvious circuit for illuminating the
subervisory lamp L.846. The illumination of the
‘supervisory lamp L846 indicates to the operator
at the called station 22 that this station has been
seized and that the combined transmitting-
receiving printer P22 will receive a telegraphic
message shortly thereafter.

Continuing now with the operation of the sta-
tion selector 500 individually associated with the
calling station 21, it is noted that, upon operating,
the switching relay R648 completes, at the con-
tacts 641 and 642, an operative connection be-
tween the calling station 21 and.the called sta~
tion 22, The above-mentioned connection ex-
tends from the positive terminal of the battery
629 by way of the contacts 631, 641, 531, 421 and
411, the dial D441, the release key K442, the trans-
mitter T443, the printer magnet M444, the con-
‘tacts 413, the winding of the line relay R510, the
contacts 533, 632 and 642, the line wiper 701 of the
wiper set of the Strowger mechanism 708, the
line conductor C112, the contacts 932, 821 and 811,
the dial D841, the release key X842, the trans-
mitter T843, the printer magnet M844, the con-
tacts 813, the winding of the line relay R918, the
‘contacts 934, the line conductor Clil, the line
wiper 102 of the wiper set of the Strowger mech-
anism 700, the contacts 683 and 684, the con-
tacts 691 of the set of switch springs S696 and
the impedance 626 to the negative terminal of the
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battery 629. ‘When .this series cireuit is com-
pleted the line relay R510.inthe station selector
500 and the line relay R910.in the station selector
800 operate. Upon operating, the line relay R919
interrupts, at the contacts 913, the previously
traced circuit for energizing ‘the 'winding of the
lamp.control relay R858, thereby to cause the lat-
ter relay to restore :and extinguish ‘the super-
visory lamp L:846. "When the lamp 1.846 is-thus
extinguished it indicates to the operator at the
called station 22 that this station has been com-
pletely seized and that shortly thereafter the.com-
bined transmitting-receiving ‘printer P22 will re-
celve the telegraphic message.

Upon operating,-the line:relay R510 in:the sta-~ -

tion selector 500 recompletes, at the contacts 54,
- the previously “traced circuit for energizing the
winding of the hold relay R540, thereby to cause
the latter relay to reoperate. Upon reoperating,

the hold relay RB40 interrupts, :at the conbacts .

545, ‘the previously traced multiple -circuits for
energizing -the windings- of:the timer relays R510
and R580 and-the winding:of the rotary magnet
M602 of the minor switch-800, thereby positively
to arrest further operation of the timer relays
RET8 and R580 and the minor switch 600. -Also
the hold :relay RS540 completes, .at the contacts
‘544, the previously .traced circuit for:energizing
the release magnet MB03, ‘thereby to cause:the
latter magnet to operate and release the ‘wiper
621 of the minor switch 608, whereupon the wiper
691 is returned to its normal positien. ‘When the
minor switch 620 is thus released:the set of ywitch
springs S6084 is actuated. thereby to interrupt the

previously traced circuif -for energizing the re- .o

lease magnet M$03 in order to cause the latter
magnet to restore. Also, upon reoperating, the
line relay RB10 interrupts, at the contacts 543,
the previously traced circuit.for energizing the
winding of the.lamp control relay R450, thereby
to cause the latter relay to restore and extinguish
the supervisory lamp I1446. Accordingly the
_supervisory lamp L4468 is first illuminated and
then ‘extinguished -a short time:interval “there-
after under the control of the. minor switch 660
incident to the switching -through of .the -station
selector 500, which ‘control of the supervisory
lamp L4486 serves as an. answer-back signal to the
operator at the calling station 24.

At this time an operative tonnection is com-

pleted between the calling station .21 ‘and the
called station 22; the -calling station-21{ is marked
as busy to the master selector 1500 and the vari-
ous station selectors having -aecess -thereto -by
the :application of ‘positive battery potential to
the control conductor: C¥13; and:the.called sta=
tion .22 is'marked as busy to the master selector
1580 and the various station selectors *having
access. thereto by the application-of positive bat-
tery potential to the control .conductor Cli4,
At this time the operator at the calling station
21 ‘operates the transmiter T433, whereby ‘the
telegraphic -signals are transmitted over the
above-tracedd operative connection in .order to
cause the printer magnet M444 . .and the printer
magnet M844 to follow the telegraphic signals’in
the usual manner. The ‘printer magnet MA444
following the telegraphic signals “produces 'a
printed record.of the telegraphic message trans-
mitted from the calling station 21;.and:theprint-
er magnet M844 following the telegraphic signals
produces & printed record of the telegraphic
‘message received .at the .called station 22. Of
course, it will ‘be understood .that at any time

the operator at the called station 22 -may operate 7
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his transmitter T843 in order to transmit s tele-
graphic message:or answer from the-called sta-
tion 22 ‘back to the:calling station :21. In this
event the printer magnets M844 and M444 follow
the ‘telegraphic signals and respectively produce
printed records of the telegraphic message trans-
‘mitted from the -called station 22 and received
atthe calling station2f. - : i

The established connection-between the calling
station 21 -and the called station 22 may be re-

‘leased under ‘the control of either the: operator

b the . calling. station ‘21 -or ‘the ‘cperator at the
called station:22,
tor. at theealling station 21 ‘may release the es-
tablished ‘connection by. operating: the release key
K442; while the operator at the called station
22 ‘may release’the established connection by op-
erating ‘the release key K842, When -either of
the release keys mentioned:is operated the pre-
viously “tracetl -operating connection “is inter-
rupted, thereby ‘to effect ‘the restoration of the
line relay R510 in:the station selector 580 ‘and
the line relay R9I0 in the station selector 9§9.
Upon ‘restoring, the line relay R5!0 interrupts,
at ‘the contaets 511, the previously traced circuit

for energizing the winding of the hold relay R540,

thereby to-cause the latter relay to restore shoirt-

.1y ‘thereafter. ‘Upon -restoring, ‘the hold relay

R580 ‘completes, at ‘the contacts 545, the pre-
viously traced :multiple circuits for energizing the
windings -of ‘the: timer relays R5T0 and R580 and
the rotary magnet N602 of the minor switch 600;
whereby the timer relays R510 and R588 operste
through successive cyeles in order to cause in-
termittent operation of ‘the rotary magnet M682,
whereupon ‘the ‘wiper 604 : of 'the minor switch
600 is 'advanced step by step in the clockwise
direction. - When the wiper 591 engages the fifth
contact in the associated ‘contact bank the pre-
viously traced ‘¢ircuit for energizing the winding
of ‘the rélease rélay RE30 'is completed, thereby
to cause the latter relay to operate. Upon op-
erating, ‘the release relay R630 completes, at the
contacts 634, the ‘previously traced holding cir-

More ‘particularly, the opera-

5 cuit for energizing the winding thereof ; inter- -

rupts, atthe contacts 631 and 832, further points

inrthe previously traced operative connection be-
tween ‘the calling station 21 and the called sta-
tion 22; and interrupts, at the contacts 633, the

previously ‘traced holding ¢ircuit for ehergizing -

the winding of the switching relay RE40 and the
previously traced holding cireuit. for energizing
the lower winding of the switeh-through relay

- R48D,-thereby to causethe Iatter relays to restore;

Upon restoring, the switch-through relay RB8D
completes, - at the contacts $88, ‘the previously
traced eireuit ‘for energizing the release magneét
M588-of the Strowger mechanism 700, thereby to
cause ‘the ‘latter magnet ‘to operate. Upon op-
erating, ‘the release magnet M588 completes, -at
the ;contacts 589, ‘the previously traced holding
circuit for energizing the last-mentioned magnet
and releases the wiper set:of the Strowger mech-
anism :708, whereupon -the last-mentioned wiper
set is returned to its normal -vertical and rotary
positions. “When ‘the wiper set of the Strowger
mechanism 780 is thus released the sets of switch
springs 8681, 5592 and 8595 are actuated. More
part@cular.ly, the set of switch springs S5S5 is
actuated 'into ‘disengagement, thereby to inter-
rupt the previously traced holding eircuit for
energizing ‘the release magneét M588, whereupon
the latter magnet ‘restores, Subsequently, when
the wiper 601 :6f ‘the ‘minor switeh 600 engages
the ninth:contaet in the associated contact bank
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the previously ' traced path for short-circuiting
the winding of the control relay R5%0 is com-
pleted, théereby tocause the latter relay to restore.
Upon restoring, the control relay RB50 inter-
rupts, at the contacts 554, the previously traced
multiple holding circuits for energizing the wind-
ings of :the busy relay R520 and the release relay
R630, thereby to cause the latter relays to restore.
‘Further the control relay R5%0 interrupts, at
the contacts 553, the previously traced multiple
circuits for energizing the windings of the timer
relays R5T0 and R580 and the rotary magnet
M602 of the minor switch 600, thereby to arrest
further operation of the timer relays R510 and
R580 and the rotary magnet M682 of the mmor
switch 600.

Upon restoring, the release rela,y R630 recom-
pletes, at the contacts 631 and 632, the previous-
ly traced local circuit for energizing the wind-
ing of the line relay R510, thereby to cause the
latter relay to reoperate in order to effect re-
operation of the hold relay R540, in the manner
previously explained. . Upon reoperating, the
hold relay R540 completes, at the contacts 544,
the previocusly traced circuit for energizing the
release magnet M603; thereby to. cause the lat-
ter magnet to operate and release the wiper €01

of the minor switch 680, whereupon the last-.

mentioned wiper is returned. to its normal posi-
tion. . When the minor switch 600 is thus re-
leased the set of switch springs S604 is actuated
into disengagement, thereby to interrupt the pre-
viously traced circuit for energizing the release
magnet M603 in order to cause the latter magneét
to restore. . Also, upon restoring, the busy relay
R520 interrupts, at the contacts 522, the pre-
viously traced path for applying positive bat-
tery potential to the control conductor C113;
and completes, at the contacts 521, the previous-
1y traced path for applying negative battery po-
tential by way of the winding of the cut-in relay
R538 to the control conductor CI13. Also when
the control relay R558 restores it interrupts, at
the contacts 551, the previously traced circuit for
energizing the winding of the motor start relay
R460, thereby to cause the latter relay to restore
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and interrupt the previously traced circuit for -

energizing the operating motor M4435 of the com-
bined transmitting-receiving printer P2{. PFur-
ther, upon reoperating, the line relay R518 in-
terrupts, at the contacts 513, the previously
traced circuit for energizing the winding of the
lamp control relay RA458, thereby to cause the

latter relay to restore and: interrupt the pre-.

viously mentioned circuit for illuminating the
supervisory lamp 1.446. When the supervisory
lamp L1446 is thus extinguished ‘it indicates to
the operator at the calling station 2{ that the
individually -associated station - selector 588 is
completely released. At this time the station se-
lector 588 is completely released and is marked
as idle to the master selector 1500 and the vari-
ous station selectors having: access thereto.
When the station selector 500 individually as=
sociated with the calling station 21 is released,
in the manner explained above, positive bat-
tery potential is removed from the control con-
ductor ¢il4, thereby to inferrupt the previously
traced -circuit for energizing the winding of the
cut-in relay R930 in the station selector’ 908,
whereupon the latter relay restores. Upon re-
storing, the cut-in relay R930 interrupts, at the
contacts 932 and 934, the previously traced con-
nection between the called station 22 and the
line conductors Citl and Ci12; and recompletes,
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at the contacts 931 and 933, the previously traced .
local circuit for energizing the winding of the
line relay R8I0, whereupon the latter relay re-
operates. Upon reoperating, the line relay R910
recompletes, at the contacts 911, the previcusly
traced circuit for energizing the winding of the
hold relay R940, thereby to cause the latter re-
lay to reoperate. ‘Also, upon restoring, the cut-
in relay R930 interrupts, at the contacts 936, the
previously traced circuif for energizing the wind-
ing of the motor start relay R860, thereby to
cause the latter relay to restore and interrupt
the previously mentioned circuit for energizing
the operating motor M845 of the combined
transmitting-receiving printer P22. Also, upon -
reoperating, the line relay R910 interrupts, at
the contacts 913, the previously traced circuit for .
energizing the winding of the lamp control relay
R850, thereby to cause the latter relay to re-

-store .and interrupt the previously traced circuit

for -illuminating “the supervisory lamp 1848,
Wheén the supervisory lamp L846 is thus extin-
guished it indicates to the operator at the called
station 22 that the individually associated sta-
tion selector 980 is completely released. ' Also
when positive battery potential is removed from
the control conductor C114 negative batiery po-

tential is again applied by way of the winding

of the cut-in relay R930 thereto, whereby the
called station 22 is marked as idle to the master
selector 1580 and the various station selectors
having access thereto.

"In the foregoing explanaftion of the mode of
operation of the station selector 500 to extend
the connection from the calling station 21 to the
called station 22, it was assumed that, incident
to the operation of the switching relay R640; the
above-traced operative connection was com-
pleted between the calling station 21 and the
called station 22; whereby the line relay RBI0
in 'the station selector 500 was reoperated in or-
der to effect reoperation of the hold relay R540
and the consequent termination of the answer-
back signal incident to the switchihg through of
the station selector 500. However, it may occur
that this operative connection between the call-
ing station 21 and the calied station 22 is not
completed. incident to the operation of the
switching relay R640 in the event the line con-
ductors Cl{1 and Cl12 are open-circuited, or in
the event the apparatus at the called station 22'is
in an open—c1rcu1t condition. In the last-men-
tioned event, upon operating, the switching re-
lay R640 only prepares, at the contacts 641 anhd
642, the previously traced operative connection
between the calling station 2{ and the called sta-
tion 22; and the line relay R5(0 and the hold re-
lay R548 are not reoperated incident to the oper-
ation of the switching relay R640, in the man-
ner ‘explained above. Accordingly, in fhis event,
thé timer relays R570 and R580 continue to op-
erate, whereby the wiper 681 of the minor switch
600 is advanced additional steps in the clockwise
direction, in-the manner previously explained,
whereupon the wiper 601 ultimately engages the.
fifth contact in the associated contact bank.
When the wiper 60! of the minor switch 600 en-
gages.the fifth contact in the associated contact

bank the previously traced circuit for energizing

the winding of the release relay R630 is com-
pleted, thereby to cause the latter relay to op-
erate. Upon operating, the release relay R630
completes, at the contacts 634, the previously
traced holding circuif for energizing the winding
thereof; interrupts, at the contacts 63! and 6§32,
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additional points-in the previously: traced opera-
tive conneetion between the calling station 21 and
the called station 22; and interrupts; at the con-
tacts 633, the previously traced: multiple holding
cireuits for-energizing the winding of the switch-
ing relay R648: and the lower winding of the
switch-through: relay R680, thereby-to-cause the
latter relays: to. restore. Upon- restoring, the
switch~through relay R680 completes, at the con-
tacts 688, the previously traced circuit for ener=

gizing the release magnet M588 of the Strowger

mechanism 700. When- thus energized- the re-
lease magnet M588 gperates to effect the release
of the wiper set. of the:Strowger mechanism 700,
in the manner previously explained. Subse-
quently, the wiper 601{: of the minor switch 600
engages the ninth contact in- the associated. con-
tact bank, thereby to effect the restoration of
the- control relay R550, the busy relay R520; the
timer relays R570 and R580 and the-release re-
lay R630, in the manner previously explained:
Upon: restoring; the release relay R630: recom-
pletes, at the contacts 631 and 632; the previous-
Iy traced loeal circuit for energizing the winding
of the line relay R5i0, whereby the latter relay
reoperates in order to-effect reoperation of the
hold relay RB540; in- the manner previcusly ex-
plained: Upon:reoperating, the hold relay. R540
effects the release of the minor switch 600, in the
manner previously explained. At this time, the
station selector 5608 is completely released and the
calling station 21.is marked as idle to the master
selector 1500. and. the: various station selectors
having access: thereto,. all- in the manner pre-
viously explained.

In view of the foregoing explanation: of the
mode of operation:of the-station selector: 500, it
will be understood that; in the event the wiper
set of the Strowger mechanism 700 seizes a line
extending to an idle called.station, which line is
open-circuited, the. station selector 580 is auto-
matically released. .

Station-to associated loop call

Considering now the extension of a.-connection
from a station in any group to a plurality of sta-
tions in the same group by way of the associated
loop, the operator at the calling station first ini-
tiates the call. by dialing. the group call digit
identifying the assoeiated group or loop.in con-
junction with a.combination call digit identifying
the particular called combination of stations to
which the call is to ke extended in the associated
group by way of the associated loop. For ex-
ample, assuming that a call is to be extended
from the calling station 21 in the first group to
the first three stations. 2{, 22 and 28 in the first
group by way of the associated first loop, the op~
erator at-the calling station 21 first initiates the
call by dialing the group-call digit 6 identifying
the associated first grouip.or loop in conjunction
with the combination call digit 2 identifying the
particular called combination of stations 21, 22
and 23 to which the call is to be extended in the
associated first. group hy way of the associated
first loop. At this point it is noted that the call-
ing station 21 happens also to be one of the called
stations in the. called. combination in the first
group; however, the operation of the equipment
is independent of whether the calling station
happens also. to be in the called combination in
the first group, as is explained more. fully here-
inafter.

The station selector 580 responds to the group
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the manner previously- explained; whereby the
wiper set. of- the Strowger meechanism 100.engages
the second contact set in: the sixth level in the
assoeiated: contact bank, in an obvious manner.
Also it is noted that, when the wiper set of the
Strowger mechanism 700 is-moved in the vertical
direction to:the sixth level in the associated con-
tact bank, the set of switch-springs-S880. is actu-
ated. More particularly, there is-interrupted, at
the  contacts 691. of the set. of switch springs
5680, a further point in- the previously traced
operating. circuit including. the impedance 628;
and, there-is. prepared, at the contacts 692 of the
set. of  switeh springs. S69¢, a point in an operat-
ing circuit, including the impedance 621. In
other words, when:the set, of switch.springs S690
is actuated the impedance 627 is substituted for
the- impedance 626. when the operating: circuif
traced hereinafter is ultimately completed. It is
noted that the impedance 626 is of relatively
high value; while:the impedance 627 is of rela- -
tively low value. Accordingly the impedance 621

.of relatively. low. value is substituted.for the im-~

pedance 626 of. relatively high value in.view of
the fact that the ultimate operating circuit to be
completed. will include the first loop which. is. of
inherently high impedance,

Shortly. following the. second. digit 2 the series
relay-R530 restores, thereby: to.complete the.previ-
ously ftraced test circuit.-including the control
wiper 108 of the wiper set.of the: Strowger mech-
anism 180 and the winding of the test relay
R660. At this. time positive battery potential -
appears upon the control conductor CLi& in the
event the first loop is busy; whereby the test
relay. R660. is operated. in. order- to cause busy
supervision. to be returned.to the calling station
24, in. the manner previously explained. On.the
other hand, in the event the first loop is idle
at- this: time, negative battery potential appears
upon the. control conductor Gii8; whereby the
previously traced. path- for short-circuiting. the
winding of the test relay R660.is completed.. The
path. for applying negative battery potential. to
the: control conductor CI18. is,completed in the
first. loop equipment 300 and extends from. the
negative terminal of battery by way of the wind-
ing of the busy relay R319, the winding. of the
group. relay 3G and the contacts.324 to the con-
trol eonductor G118,

Accordingly, when the first loop is idle.the test

. relay RE60 is not operated and shortly follow-
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call digit 6 and the combination call digit 2, in 78

ing the second digit 2 the digit relay R670 re-
stores in. order to complete, at the contacts 672,
the previously traced. series circuit, for energizing
the winding of the control relay R620. and the
upper winding of the switch-through, relay RG89,
whereupon the control relay R§20 operates and
the switch-through relay. R680. operates first par-
tially and then fully, all in. the manner previ-
ously explained. When the switch-through relay
RG680 fully operates it completes, at the contacts
686, the previously traced path for applying posi-
tive battery potential to the control wiper 763
of the wiper set of the Strowger mechanism 1090,

" whereby positive battery. potential-is applied to

the control conductor. CI 18, in.an ohvious man-
her, thereby to complete a, series cifcuit. substan-
tially identical to that préviously traced for en=
ergizing the winding of the group: relay. 3G- and
the busy relay R310, When. the group relay 3G
and the busy relay. R310 are thus. energized they
operate. Upon operating, the. sroup relay 3G
completes, at the. contacts 3G8,.an. obvious hold-
ing circuit substantially identical to-that previ-
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X)usly traced for energizing the winding thereof
n series with the winding of the busy relay R310.

Iso the group relay 3G completes, at the-con- .

thets 3G1, 3G8, ete., obvious paths, including the
terminal block 30f, for applying positive battery
potential to the conductors Cl21, C122, Ci24,
Ci45, C301 and C302. At this point it is noted
that the conductors C121 and C122 extend to the
station line circuit 400 individually associated
with| the called station 21; the conductors Cl24
and}/C125 extend to the station line circuit 800
mduhdually associated with the called station 22;
and, the conductors C301 and C302 extend to- the
station line circuit, not shown, individually asso-
ciated with the called station 23, not shown,
The application of positive battery potential to
the conductor Ci121 completes a circuit, including
the resistor 433, for energizing the lower winding
of the loop relay R410 in the station line circuit
400 individually associated with the ecalling sta-
tion 21 in view of the fact that the station 21
is also a called station, as previously noted. It

is pointed out that the application of positive

battery potential to the conductor C121 completes
the above-traced circuit for energizing the lower
winding of the loop relay R418 due to the oper-
ated position of the control relay R620. More
particularly, the operated control relay R620 in-
terrupts, at - the contacts 621, the previously
traced path for applying positive battery poten=
tial by way of the contacts 522 and 416 to one

~ terminal of the lower winding of the loop relay

RA410. This arrangement permits the lower wind-
ing of the loop relay R410 to be energized, where-
upon the latter relay operates at this time. Upon
operating, the loop relay R418 interrupts, at the
contacts 416, a further point in the previously
traced path, including the contacts 522, for ap-
plying positive battery potential to one terminal
of the lower winding thereof. Shortly after the
loop relay RA10 in the station line circuit 400
operates, in the manner described above, the con-
trol relay R620 in the station selector 500 re-
stores; the latter relay being short-circuited in
series with the upper winding of the switch-

" through relay R680 incident to the operation of

the switch-through relay R680, in the manner
previously explained. Upon restoring, the control
relay R620 completes, at the contacts 621, a con-
nection between the conductors C113 and C122;

this connection extending from the control con-
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at the contacts 322, 324, etc., and 326, the previ-
ously traced paths for applying negative battery
potential by way of the winding of the busy relay
R310 and the windings of the respective group
relays 2G, 3G, etc., and 8G to the respective con-
trol conductors Cl l'l Ci18, etc., and CI19. Fur-
ther the busy relay R,320 completes at the con-
tacts 321, etc., and 325, paths for applying posi-
tive battery potential to the control conductors
CI1{1, etc., and C119. The path for applying posi-

‘tive battery potential to the control conductor

CH1T includes the contacts 2Gi.-and 321; while
the path for 'applying positive battery potential
to the control conductor C119 includes the con-
tacts 8Gt and 325. Accordingly, at this time,
positive battery potential is applied to the control
conductor Cii8 by way of the control wiper 183
of the wiper set of the Strowger mechanism 100
in the station selector 560; and positive battery
potential is applied in the first loop equipment
380 to the other control conductors Clil, etc.,
and C119. The application of positive battery
potential to the control conductors Cli1, Cii8,
etc., and C11{9 positively marks each combination
in the first group as busy to the master selector
i588 and the station selectors individually asso-
ciated with the other stations in the first group.
Also, upon operating, the loop relay R4{0 in
the station line circuit 400 interrupts, at the con- -
tacts 419, the connection including the impedance
element 431 between the conductors Ci8l and
Ci02 in the first loop; prepares, at the contacts
415, an alternative circuit, including the imped-
ance 432, for energizing the winding of the line
relay R510; and interrupts, at the contacts 4il
and 413, further points in the previously traced
local circuit for energizing the winding of the
line relay ‘R5i0. Finally the loop relay R4{0
completes, at the contacts 412 and 414, a connec-
tion including the combined transmitting-receiv-
ing printer P2| between the conductors Ci8l and
C102 in the first loop. Accordingly, at this time,
the conductor Ci08{ in the first loop is connected
by way of the contacts 412, the dial D44f, the

45 release key K442, the transmitter T443, the printer

50

ductor C113 by way of the contacts 621, 4iT and -

423 to the conductor C122. Accordingly the posi-
tive battery potential applied to the conductor
C1i22 is connected to the control conductor Ci 13,
thereby positively to insure that the called sta-
tion 21 is marked as busy to the master selector

1500 gnd the various station selectors having

gccess thereto,  Also it is noted that, upon oper-
ating, the loop relay R410 in the station line cir-
cuit 400 interrupts, at the contacts 418; a point
in a circuit, including the conductor CI22 and
traced heremafter for energizing the winding of
the release relay R340 in the first loop equipment
300, thereby positively to prevent operation of the
release relay R340 in the first loop equipment 300
under the control of the station line circuit 400.

Continuing now with the operation of the first
loop equipment 300, upon cperating, the busy re-
lay R310 completes, at the contacts 311, an obvi-
ous circuit for energizing the winding of the busy
slave relay R320, thereby to cause the latter relay
to operate shortly therea.fter the busy slave relay
R320 being of the slow-to-operate type. Upon
operating, the busy. slave relay R320 interrupts,
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magnet M444 and the contacts 414 to the con-
ductor C102 in the first loop.

" Considering now the operation of the station
line circuit 800, individually associated with the
called station 22, it is pointed out that the subse-
quent operation of the apparatus depends upon
the idle or busy condition of the called station
22. First assuming that the called station 22 is
idle at. this time, negative battery potential is
applied by way of the winding of the cut-in relay
R930 and the contacts 921 to the control con-
ductor Clid4, which negative battery poténtial is
further connected by the contacts 02t and 86
to one terminal of the lower winding of the loop
relay R810 in the station line circuit 800. Ac-
cordingly, in this event, the application of posi-
tive battery potential to the conductor Ci24 com-

pletes an obvious circuit, including the resistor

833, for energizing the lower winding of the loop
relay R810. When thus energized the loop relay
R810 operates to interrupt, at the contacts 818,
a circuit, including the conductors C125 and CI120
and traced hereinafter, for energizing the wind-
ing of the release relay R340 in the first loop
equipment 300, thereby positively to prevent op-
eration of the latter relay at this time. Also
the loop relay R810 completes, at the contacts .
8117, a connection including the contacts 823 and
1021 between the control conductor Ci t4 and the
conductor Ci25, whereby the positive battery
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potential appearing upon:the conductor C125 is
applied to'the control conductor Cil4. This ap-
plication of positive battery potential to the con-
trol'conductor C114 completes an obvious circuit,
including: the contacts 921, for energizing the
winding of the cut-in relay R930 in the station
selector 908; thereby to. cause the latter relay to
operate shortly thereafter, the cut-in relay R930
being of the slow-to-operate type. Also the ap-
plication of positive battery potential to the con-
trol conductor C1i4 marks the called station 22
as busy to the master selector 1500 and the vari-
ous station selectors having access thereto.

Also the loop relay R810 in the station line
circuit 880 interrupts, at the contacts 818, the’
previously traced connection between the control
conductor Cti4 and one terminal of the lower
winding of the loop relay R810; interrupts, at
‘the contacts 811 and 813, the previously traced

local circuit for energizing the winding of the -

line relay R910; and completes, at the contacts
815, an alternative local circuit, including the
impedance 832, for energizing the winding of the
line:velay R940. The last-mentioned alternative
Tocal circuit for energizing the winding of the line
relay R840 extends from the positive terminal of
the battery 1029 by way of the contacts 1631, {081,
931 and 85, the impedance element 832, the
windinhg of R910; the contacts 933, 1932, 1882 and
1885 and the resistor 1025 to the negative ter-
minal of the battery 1029. Further the loop re-
lay RBi8 interrupts, at the contacts:819, the pre-
vicusly traced connection including the imped-
ance ‘element. 831 between the conductors C182
and ‘Ci03 in the first loop; and completes, at the
contacts: 842 and 814, a connection including the
combined transmitting-receiving printer P22 be-
tween the conductors Ci02 and Ci83 in the first
loop. At this time the -conductor Ci82 in the
- first loop is connected by way of the contacts 812,
. the dial D841, the release key K842, the trans-
mitter T843, the printer magnet M844 and the
contacts 814 -to the conductor C163 in the first
loop. ) )
-~ ‘Upon: operating, the cut-in relay R930 inter-
rupts, at the-contacts 931 and 933, the previously
traced alternative local circuit for energizing the
winding of the line relay R919, thereby to cause
the latter relay to restore. Also the cut-in relay
R930 completes, at the-contacts 986 the previously
traced cireuit for energizing the winding of the
motor:start relay R869, thereby to cause the latter
relay-to operate and complete, at the contacts 861,
~ the previously mentioned :circuit for energizing
the operating motor M845 of the combined trans~ -
mitting-receiving printer P22.- Upon restoring,
the line relay R910 completes, at'the contacts 913,
the previously traced circuit for energizing the
winding of the lamp control relay R850, thereby
to cause the latter relay to operate and com-
plete, at the contacts 851, the previously men-
tioned c¢ircuit for illuminating the supervisory
lamp 1i846. The illumination of the supervisory
lamp L846.indicates to'the operator at the called
station 22 that this station has been seized and
that shortly thereafter the combined transmit-
ting-receiving printer ‘P22 ‘will receive a tele-
graphic message. S
Also 'the subsequent operation of the appa-
ratus- depends upon the idle or busy condition
of the called station 23, not' shown. First assum-
ing that the called stdtion.23 is idle at this time,
the station line cireuit, not shown, individually
associated therewith operates in response to the
application of . positive battery . potential to ‘the
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conductors C381 and C302; in a manner identical
to the operation of the station. line circuit 808
individually "associated with the' called station
22, in response fo the application of positive bat-

. tery potential to the conductors C124 and CI25,

explained above.

Continuing now with the operation of the sta-
tion selector 560.individually associated with the
calling station 21, it is pointed out that, when: the
switch-through relay R680 therein operates, the
line relay R549 and the hold relay R540 restore
in order to effect operation of the minor switch
860, whereby the switching relay R348 is oper-
ated. shortly thereafter; all in the manner previ-
ously explained. Wpon operating, the switching
relay R640 completes, at the contacts 641 and
642, an operative: comnection: between the station
selector 580 and the first loep; this connection
extending from the positive terminal of the bat-
tery 628 by way-of the contacts 631, 644, 531 and
418, the impedance element 432, the winding of
the line relay R840, the -contacts 533, 632 and
£42 to the line wiper 301 of the wiper set of the
Strowger mechanism 708, and from the line wiper
762 of the wiper set of the Strowger mechanism
100 by way of the contacts 683 and 684, the con-
tacts 692 .of the set of .switch springs S690 and
the impedance §27 to:the negative terminal of the
battery 629. The line wipers 161 and 102 of the
wiper set of the Strowger mechanism. 180 engage
the line contacts of the:contact set in. the asso~
ciated ‘contact bank terminating the terminal
line :conductors-C 04 -and C10F of the first loop;
and the first loop-extends,.at this time, from the
terminal line conductor -C104 thereof by way of
the contacts 341:of the restored releaserelay R340
in the first loop equipment 300, etc.; to.C.L03, the
connection between :CH03 and .CI82 including
the called station 22, C182, the connection be~
tween €102 and CI0{ including the called sta-
tion Zf to the terminal line conductor . Ci8i. At
this point it-is noted-that the battery 629 in the
station selector 508 individually -associated -with
the calling station 21 supplies 110-volt potential
by way of the impedance element 432 -and low
impedance 627 to the ‘terminadl line conductors
Clei and -Ci04 of the first loop; that the first
loopiincludes in seriesithe combined transmitting-
receiving printer P24 at:the called station 24, the
combined fransmitting-rveceiving printer P22 at
the called station 22, the combined transmitting-
receiving printer, not shown, at the called station

28, not shown, and five impedance elements cor-
‘responding fo -the impedance -elements 431 and

831 respectively included in the station line cir-
cuits 408:and:808. - More particularly, the five im-
pedance:elements mentioned are included in the
respective five station line circuits individually
associated with the five stations 24 to 28, inclu-
sive, not-shown, included-in the first group. )

Accordingly, at this time, an operative loop
connection is completed, including the calling.
station 21 and the called stations.22 and.23; and
the operator at the calling station .21 proceeds to
operate the transmitter T443, whereby telegraphic
signals are transmitted over-the first loop in order
t0 cause the combined trajsmitting-receiving
printers disposed at the: called stations 22 and 23
o operate and print the -telegraphic message.
Of course, it will be understood that the operator
at either of the called stations 22-or 23 may oper-
ate the transmitter in the associated combined
transmitting-receiving- printer in order to cause
telegraphic signals to be.transmitted .over :the

75 firstiloop and .received by the combined . trans-
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mitting-receiving printers at the other stations
- included therein.

The release of the estabhshed connectlon .in-
-cluding the stations 21, 22 and 23 set up by way
of the first loop, is under the control of the opera-
tor at any one of the stations mentioned and is
effected when the operator at one of these sta-
tions ‘operates the associated release key. For
example, the operator at the station 21 may re-
lease the establiShed connection, including the

first loop, by operating the release key K442,

whereby the previously traced circuit for ener-

gizing the winding of the line relay R540 in the '

station selector 500 is interrupted In order -to
cause the latter relay to restore. Upon restoring,
the line relay R510 effects the release of the sta-
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At this time the station selector 500 is completely
released and the line relay R510 and the. hold
relay R540 reoperate. Also, at this time, negative
battery potential is applied by way of the wind-
ing of the cut-in relay R530 and the contacts 521
to the control conductor Cl13, thereby to mark
the station 2i as idle to the master selector 1500
and the various sta,twn selectors having access

" thereto.

10

- When positive battery potennal is removed

© from the conductor C124 incident to the restora-

15

tion selector 508, in the manner previously ex-

plained. When the Strowger ‘mechanism T00.in
the station selector 500 is thus released the previ-
ously traced holding circuit for energizing the
winding of the group relay 3G and the winding
of the busy relay R310 in series in the first loop
equipment 300 is interrupted, thereby to cause the
latter relay to restore. Upon restoring, the busy
relay R310 interrupts, at the contacts 3ii, the
previously mentioned circuit for energizing the
winding of the busy slave relay R320, thereby to
cause the latter relay to restore. Upon restoring,
the busy slave relay R320 interrupts, at the con-
tacts. 821, etc., the previously traced paths for
applying positive battery potential to the control
conductors Cl11, ete.; .and completes, at the con-
tacts 322, etc., the previously traced paths for
applying negative battery potential by way of the

winding of the busy relay R310 and the various :

group relays 2G, 3G, ete., to the respective confrol
conductors Ci11, Cti8, ete.. The application of
negative battery potential 'to the various control
conductors Cii1, CIi8, etc.,, marks the various
combinations in the first group as idle to the
master selector 1500 and the various station
selectors individually associated with the sta-
tions in the first group.

Upon restoring, the group relay 3G in the first
Joop equipment 300 interrupts, at the contacts
3G1, 3GS, etc., the previously mentioned paths
for applying positive battery potential to the con-
ductors Ci21, C122, etc.- When positive battery
potential is removed from the conductor Ct21 the
previously traced circuit for energizing the lower
winding of the loop relay R410 in the station line
circuit 460 is interrupted, thereby to cause the

latter relay to restore. Upon restoring, the loop’

relay R4I0 interrupts, at the contacts 412 and
414, the previously traced connection between
the conductors Ci0f and C102 in the first loop
and the combined transmitting-receiving printer
P2i; completes, at the contacts 419, the previously
traced connection, including the impedance ele-
ment 431, between the conductors Ci81 and C102
in the first loop; interrupts, at the contacts 415,
a further point in the previously traced alter-
native cireuit for energizing the winding of the
line relay R510; and recompletes, at the contacts
411 and 413, the previously traced local circuit
for energizing the winding of the line relay R510.
Also the loop relay R4&{0 completes, at the con-
tacts 416, the previously traced connection be-
tween the control conductor Ci13 and one termi-
nal of the lower winding of the loop relay R410;
interrupts, at the.contacts 417, the previously
traced connection between the conductor Ci22
and the control conductor CI{3; and completes,
at the contacts 418, the previously traced con-
_nection between the conductors Ci22 and C120.
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tion of the group relay 3G in the first loop equip~
ment 300, the previously-traced circuit for ener-
gizing the lower winding of the loop relay R8I0
in the station line circuit 809 is interrupted, .
thereby to cause the latter relay to restore. Upon

restoring, the loop relay R810 interrupts, at the
contacts 812 and 814, the previously traced con-
nection between the conductors C182 and C103
in the first loop and the combined transmitting-
receiving printer P22; completes, at the contacts
819, the previously traced connection, including
the impedance element 831 hetween the con-
ductors Ci82 and Ci03 in the first loop; inter-
rupts, at the contacts 815, a further poing in the
previously traced alternative local circuit for
energizing the winding of the line relay R910;
and recompletes, at the contacts 811 and 813, the
previously traced local circuit for energizing the
winding of the line relay R948. Also the loop re-
lay R8I0 completes, at the contacts 818, the previ-
ously traced connection between the control con-
ductor Cil4 and one terminal of the lower wind-
ing of the loop relay RBi0; interrupts, at the
contacts 811, the previously traced connection
between the conductor Ci25 and the control
conductor Ci14; and completes, at the contacts
818, the previously traced connecfion between the
conductors C125 and Ci20.. At this time the
station selector 8960 is completely released and

the line relay R910 and the hold relay R940 re-

operate. Also, at this time, negative battery
potential is applied by way of the winding of the
cut-in relay R930 and the contacts 921 to the
control conductor Cl 4, thereby to mark the sta-
tion 22 as idle to the master selector 1500
and the various station selectors having access
thereto.

Finally when positive battery potential is re-
moved from the conductor C381, incident to the
restoration of the group relay 3G in the first
loop equipment 300, the loop relay in the station
line circuit, not shown, individually associated
with the called station 23, not shown, is restored;
whereby the called station 23 is marked as idle
to the master selector 1508 and the various sta-
tion selectors having access thereto, in a manner
identical to that explained above in conjunction
with the station line circuits 480 and 800, re-
spectively individually associated with the sta-
tions 21 and 22.

" ‘In the foregoing explanation of the mode of
operation of the apparatus, incident to the ex-
tension of the connection from the calling sta-
tion ‘21 ‘to the called stations 2{, 22 and 23, all
in- the first group by way of the first loop, it
was assumed that the first lsop and both of the
called stations 22 and 23 were idle at this time.
However, it-may occur that, even though the
first loop is idle at this time, one or both of the -
called stations 22 and 23 are busy at this time.
Now assuming that the first loop is idle, but
that the called station 22 is busy at this times,
the station selector 500 individually associated
with the calling station 21 operates; whereby the
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test relay R660 is not operated and the switch-
through relay R680 is operated, in the manner
previously explained. TUponh operating, the
switch-through relay R680 interrupts, at the con-
tacts 681, 682 and 685, the previously traced local
circuit for energizing the winding of the line
relay R310, thereby to effect restoration of the

latter relay and the hold relay R540: wherehy. -

the timing operation of the minor switch 608 is
initiated, all in the manner previously explained.
Also, upon operating, the switch-through relay
RE80 completes, at the contacts 685, the pre-
viously traced path for applying positive battery
potential to the control wiper 183 of the wiper
set of the Strowger mechanism 700; whereby the
previously traced circuit for energizing the wind-
ing of the group relay 3G and the busy relay
R310 in the first loop equipment 300 is com-
pleted in order to cause the latter relays to op-
erate; in the manner previously explained. Upon
operating, the busy relay R310 effects opera-
tion of the busy slave relay R320, whereby the
various - combinations "in the first . group are
marked as busy to the master selector {500 and
the station selectors individually associated with
the various stations in the first group, all in the
manner previously explained. Upon operating,
the group relay 3G completes, at the contacts
3G7, 3GS, etc., the previously traced paths for
applying positive battery potential to the conduc-
tors Cl2{, Ci22, etc. The application of positive
battery potential to the conductor C12{ effects
operation of the loop relay R410 in the station
line circuit 468, whereby the combiried trans-
mitting-receiving printer P21 at the calling sta-
tion 21 is connected to the conductors C10¢ and

CI62 in the first Ioop, in the manner previously

explained. .
‘However, in the present example, it is assumed
that the called station 22 is busy at this time:
accordingly, positive battery potential is applied
to the control conductor Cii4 and is conducted
by way of the contacts 1021 and 815 to one ter-
minal of the lower winding of the loop relay
R810 in the station line circuit 880 individually
associated with the called station 22. Hence,
when the group relay 3G in the first loop equip-
ment 380 operates. to apply positive battery po-
tential to the conductor Ci24 an obvious path for
short-circuiting the lower winding of the loop
relay R8I0 in the station line circuit 809 is com-
pleted. Hence the loop relay R810 in the sta-
tion line circuit 809 is not operated and the pre-
viously traced operative connection between the
conductors CI25 and CI20 is retained. Hence,
the application of positive battery potential to
the conductor CI25 completes the previously
traced path for applying positive battery poten-
tial to the conductor Ci120, whereby an cbvious
circuit for energizing the winding of the release
relay R340 in the first loop equipment 389 is com-
pleted. When thus energized the release relay
R348 cperates to interrupt, at the contacts 341,
the normally completed connection between the
conductors Ci03 and Ci04 in the first loop. In
.other words, the release relay R340 in the. first
loop equipment 300 positively prevents comple-
tion of the first loop. )
Continuing now with the operation of the sta-
tion selector 588, when the wiper 601 of the minor
switch 600 engages the second contact in the as-
sociated contact bank the switching relay R§48
operates, in the manner previously explained.
However, in the present example, upon operat-

ing, the switching relay R840 only prepares, at :

10

15

17

the contacts, 641 and 642, the previously traced
operative connection, including the first loop,
for energizing the winding of the line relay
R510; this connection cannot be completed at

- this time due to the operated position of the re-

lease relay R340 in the first loop equipment 309,
as. previously explained. Accordingly the line
relay R519 and the hold relay R549 remain in
their restored positions subsequent to the opera-
tion of the switching relay R640, whereby fur-
ther operation of the minor switch 600 is con-
tinued. When the wiper 601 of the minor switch
600 engages the fifth contact in the associated
contact bank the previously traced circuit for
energizing the winding of the release relay R630

. Is completed, thereby to cause the latter relay
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to operate. Upon operating, the release relay
RE30 effects the release of the station selector
500, whereby the first loop equipment 300 is re-
leased in order to effect the release of the vari-
ous station line circuits 400, 800, etc., individ-
ually associated with the stationg 21, 22, ete., all
in the manuner previously explained. In this con-
nection it is pointed out that, when the group
relay 3G in the first loop equipment 308 restores
it interrupts, at the contacts 3G4, the previously
traced circuit for energizing the winding of the
release relay R340, thereby to cause the latter
relay to restore.

In view of the foregoing explanation of the
mode of operation of the apparatus, it will be
understood that, even though the first loop is idle
when the call is initiated:from the calling sta-
tion 21 to the called stations 22 and 23, the sta-
tion selector 508 individually associated with the
calling station 2{ will switch through to com-
plete the established connection only in the event
that both of the called stations 22 and 23 are idle
at this time; and that the station selector 500
will be automatically released in the event either
of the called stations 22 and 23 is busy at this
time. :

In view of the foregoing explanation of the
mode of operation of the apparatus to extend a
call from the calling station 21 in the first group
to the called stations 21, 22 and 23 in the first
group, it will be understood that the call may be
extended from the calling station 21 or any other
calling station in.the first group to the same or
other combinations of stations in the first group
from the calling station therein by dialing the
group call digit 6 in conjunction with the appro-
priate combination call digits 1 to 8, inclusive.
In other words, any calling station in the first
group may set up a connection by way of the
first loop, including the first and second stations
2f and 22'in the. first group, by dialing the call
number 61; any calling station in the first group
may set up a connection by way of the first loop,
including the first three stations 21, 22 and 23
in the first group, by dialing the call number 62;
ete.; and finally any calling station in the first
group may set up a connection by way of the firs}
loop, including all eight of the stations in the
first group, by dialing the call number 68.

As previously pointed out, a calling station in a
given group may not set up a connection to a
called combination of stations in another group.

" For example, the calling ‘station 2{ in the first

70,

group may not set up a connection to a called
combination of stations in the second group: and
should the operator at the calling station 21 at-
tempt to set up a connection to a called combina-
tion of stations in the second sroup, fhe indi-
vidually associated station selector 500 is operated
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automatically to return the busy signal. More
specifically, should. the operator at the calling

station 21 dial any one of the group call num-.

bers 7, 8 or 9, respectively -corresponding to the

second, third and fourth groups, the wiper set -

of the ‘Strowger mechanism 700 would be moved
to the corresponding seventh, eighth er ninth
level in ‘the associated contact bank. "When the
wiper set of the Strowger mechanism T00'is oper-
ated to 'its seventh, eighth or ninth level in the
associated contact bank the set of switch springs
S622 ‘is -actuated. ‘More particularly, the set of
switch springs S622 is actuated, thereby to com-
plete, at the contacts 624 'thereof, a circuit for
energizing the winding of the test relay R660 fol-
lowing the conclusion ‘of the first digit 7,8 or 9.
The ‘circuit for energizing the ~winding of ‘the
test relay R660 extends'from the positive’ terminal
of ‘battery by way of the set.of switch springs
S591, the contacts 633, 671, the contacts 624 of
the s_e‘tof switch springs :8622 :and the winding of
- R§60 to the negative terminal of battery. “When
thus -energized the test relay R660 operates,
thereby to ‘effect intermittent operation :of the
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ceiving printers at the master position 1400, the
operator at the calling 'station first initiates the
call by dialing the -call number 01. For exam-
ple, ‘assuming that. a call is to be extended from
the -calling station 21 to one of the receiving
printers at the master position 1406, the operator
at the calling station 21 operates the associated

" dial D431, whereby the digits 0 and '1 are succes-
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flash relay R650, whereby the lamp control relay 23

R459 'is-operated intermittently in order to cause
fiashing ‘of the supervisory lamp L4486, all in the
manner previously .explained. Also when the set
of switch springs S622 is thus actuated there is

interrupted, at the :contacts €23 thereof, the pre-~

viously traced holding - circuit for :energizing the
winding of the ‘control relay R610, thereby to
cause the latter relayto-restore. Upon restoring,
the-control relay R610 interrupts, atthe contacts

612, :a further point in the previously traced orig- :

inal circuit for enerdizing the winding:of the series
relay R580 in‘series with ‘the rotary magnet M58T,
thereby ‘positivély to ‘prevent operation .of the
Strowger mechanism 100 ‘in the -event ‘the .oper-

ator.at the calling station 21 proceeds to didl & :

second digit. - Accordingly the operator at the
calling station 21 may not operate the station
selector ‘500 further and, upon receiving the busy
supervision, operates the release key K442 in order
to effect the release ‘of the station “selector 580;
g1l in‘the manner previously explained."

In view of the Toregoing explanation of the
mode of operation .of ‘the apparatus to extend a
call from:a calling: station in‘the-first groupto any
cdlled combination:of stations in the second group
by 'way of the firstloop, it will be understood that
the corresponding gppardtus is operative, in a
substantially identical manner, to extend a call
From g -calling station in 'the respective second,

third or fourth groupsto any called combination -

‘of stations:in the associated group by way of the
respective :second, third or fourth loop. As pre-
viously noted, the group call digits'for the second,
third and fourth loops are ‘respectively 7, 8 and
'9; while the combination cdll digits for-the loops
mentmned are 1 fto 8,
ghove.

PFurther, in view of ithe explanatlon :0f the mode
of operation of the station selector 500 to block
the extension 'of ‘& group call from the station 21
in the first zroup by way of -6threr than the first
loop, it will'be understood that the-other selectors
individually associated with -the jother: :stationsin
‘the variols groups are operamve in & -similar
manner, to ‘block -the extension of :a -group: call
from -the-asseciated -station by ‘way.of other than
.the :associated loop. i

, . Station to master position call
 Considering now the extension of a call from
a station in any group to an idle one of the re-

inclusive, as ‘explained

sively transmitted to the individually associated
station selector 5860. The station selector 500
responds to the digits 0 and 1, whereby the wiper
set of the Strowger mechanism 700 is operated
to engage the first contact set in the tenth level
in the associated contact bank, in the manner
previously explained. Shortly-following the con-
clusion of the second digit 1 the series relay R590 -
restores, thereby to ‘complete the previously
traced test circuit, including the control wiper
103 of the wiper set-of the Strowger mechanism
T00 and the winding of the test relay R6§60. In
the event the first receiving printer Pi481 at
the master position 1480 is busy, positive battery
potential appears upon the control .conductor
C 132 extending thereto and is applied to the con-
tro! wiper 103 of the wiper set of the Strowger
mechanism 700, ‘thereby to complete the pre-
viously traced circuit for energizing the winding
of ‘the test relay R660 in order to cause the latter
relay to operate. Upon operating; the test relay
RE63 -completes, at the contacts 663, an alterna-
tive circuit for energizing in series the winding
of the series relay R590 and the rotary magnet
N5871 of the Strowger mechanism 700, in the
present example. The above-mentioned circuit
includes the control conductor Ci32 extending fo
the first receiving ‘printer P1401 having positive
battery potential thereon, the connection between
the control contacts respectively engaged by the
wipers 103 and 704 of ‘the wiper set of the Strow-
ger mechanism 700, the control wiper 104, the

- contacts 663 and 592, the winding of R§99 and
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the rotary magnet M587 to ‘negative battery po-
tential. When fthis series ‘circuit is completed

_ the series relay R590 operates, thereby to inter-

rupt, at the contacts 593, the previously traced
circuit for energizing the winding of the test re-
lay R660 in order ‘to cause the latter relay to
restore. Also the series relay R590 recompletes,
at the contacts 595, the previously traced circuit
for energizing the winding of the digit relay R610,
thereby to .prevent restoration of the latter relay -
at this time. Upon restoring, the test relay R660
interrupts, at the contacts 663, the above-traced
series circuit for energizing the winding of the
series relay R590 and the rotary magnet ME8T;
however, the series relay R590 does not immedi-
ately restore as it is of the slow-to-rélease type.
When thus energized the rotary magnet MG8T
operates, thereby to drive the wiper set of the
Strowger mechanism 700 an additional step in
the rotary direction, whereupon the wiper set
engages the second contact set in the tenth .level
in the associated contact bank terminating the
conductors extending ‘to the second receiving
printer Pi402, At this time the idle or busy
condition of the second receiving printer P1402
is tested, whereupon the wiper set of the Strow-
ger mechanism 700 is operated an additional
step in the .rotary direction in the event the
second recéiving printer P1402 is busy, in the
manner explained above. In the last-mentioned
event, the idle or busy condition of the third

‘receiving printer PI403 is then tested and, in

the event the last-mentioned receiving printer is
bhusy, the test relay R668 reoperates. However,
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in this case, né further operations of the series
relay R590 and the rtotary’ magnet- M58T are
effected due to the fact-that the control contacts
respectively engaged by the control wipers 7103
and 104 of the wiper set of the Strowger mech-
anism 100 are not connected together in'the third
contact set in the tenth level in the associated
contact bank. -In this event the test relay R668
reoperates in order to cause the busy signal to
be transmitted to the calling station 21, in the
manner previously explained. .

In the event any one’of the receiving printers
is idle at this time, the previously traced path
for short-circuiting the winding of the test relay
REGO is completed: and shortly following' the
second digit 1 the digit relay R670 restores’in
order to effect operation of the switch-through
relay R586, all in the manner previously ex-
plained. Assuming that the first receiving print-

er Pi40{ is idle at this time, when the switch~ :

through relay R580 operates an operating circuit
is completed between the calling station 21 and
the first receiving printer P{491. 'The above-
mentioned circuit extends from the positive ter-
minal of the battery §29 by way of the contacts
621, 641, 531, 421 and 4it, the dial DA4t, the
release key K442, the transmitter T443, the print-
er magnet M444, the contacts 413, the winding
of the line relay R510, the contacts 538, 632 and

642, the line wiper 181 of the wiper set of the :

Strowger mechanism- 100, C 130, the printer mag-
net M1413 of the first receiving printer P1401,
C131, the line wiper 702 ‘of the wiper set of the
Strowger mechanism 7808, the contacts’ 683 and

684, the contacts 691 of the set of switch springs i

8580 and the impedance 626 to the negative
términal of the battery 628. ~Also the switch-
through relay R680 completes; at the contacts
686, the previously mentioned path for applying
positive battery potential to' the control wiper
703 of the wiper set of the Strowger mechanism
700, thereby to completé an obvious circuit, in-
cluding the control conductor C132, for energiz-
ing the winding of the motor start relay RI14170.
When thus energized the motor start relay RI470
operates to complete, at the contacts 1471, an
. obvious circuit. for energizing the operating mo-
tor M1412 of the first receiving printer Pi1401.~
At this time an- operative connection is com-

pleted between the calling station 21 and the first *

receiving printer P1481 at the master position
1400. Also the application of positive battery po-
tential to the control conductor C132 marks the
first receiving printer P1401 as busy to the various
station selectors having access thereto. "The op-
erator at the calling station 2{ then proceeds to
operate.the transmitter T443, whereby the tele-
graphic message is transmitted over the above-

traced operative connection. The printer mag-

net MA44 operates in ordef to catise the combined
transmitting-receiving printer P21 to produce a
printed record of the telegraphic message trans-
mitted from the calling station 21; while the
printer magnet M1473 operates in order to cause
the first receiving printer P140t to produce 2
printed record of the telegraphic message received
at the master position 1400, .

The release of the established connection is

under the control of the operator at the calling
station 21 and is effected when the release key
K442 thereat is operated, whereupon the station
selector 500 is released in the manner previously
explained. When the Strowger mechanism 700
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ing of the motor start relay R1470 is interrupted
in order to cause thé latter relay to restore and
interrupt, at the contacts 1411, the previously
mentioned -circuit for energizing the operating
motor M 1412 of the first receiving printer Pidol.
At this time, negative battery potential is applied
by way of the motor start relay R 1470 to the con-
trol conductor C132, therebysto mark the- first
receiving printer P1401 as idle to the various sta-
tion selectors having access thereto. :

Master position to station call

‘Considering now the extension of a-call from
the master position 1480 to a called station in any
one of the groups, the operator at the master po-
sition 1800 initiates the call by dialing the call
number of the called station.- For example, as-
suming that the call is to be extended from the
master position 1400 to the called station 21 in
the first group, the operator at the master-posi-
tion 1400 initiates the call by -dialing the digits -
2 and 1 upon the dial D1441 into the associated
master selector 1500.  The master selector 1500
responds to the digits 2 and 1, whereby the wiper
set-of the Strowger mechanism 1700 engages the
first contact set in the second level in the asso-
ciated contact bank. -The mode of operation of
the master selector 500 is substantially jdentical
to that of the station selector 500 individually
associated with the station 21 and, in the interest
of brevity, the detailed operations of the elements

. in the master selector 1500 are not’ repeated. -
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When the wiper set of the Strowger mechanism
{700 engages the first contact set-in the second
level of the associated contact bank terminating
the line conductors C189 and C110 and the control
conductor Cl13 extending to the called station
21, the master selector 1500 operates to test the
idle or busy condition of the called station 21,
in the manner previously explained. In the event
the called station 2f is idle at- this time, the
master selector 1500 switches through, whereupon
an operative connection hetween the master posi-
tion 1400 and the called station 2f is completed.
The last-mentioned operative connection extends
from the positive terminal of the battery 1629 by
way of the contacts 1631 and 1641, the dial D144l
the release key K1442, the transmitter T1443, the
printer magnet Mi444, the winding of the line
relay RI510, the contacts 1832 and ‘1642, the:line
wiper 1101 of the wiper set of the Strowger mech-
anism 1780, the line conductor C118, the contacts
532, 421 and 411, the dial Dadi, the release key '
K442, . the transmitter T443, the printer. magnet

5 MA4M, the contacts 413; the winding of the line

relay R510, the contacts 534, the line conductor
€108, the line wiper 1792 of the wiper set of .the
Strowger mechanism 1780, the contacts 1683 and
1684, the contacts 1691 of the set of switch springs

‘S1690 and the impedance 1626 to the negative

termirial of the battery (629. At this time the
operator at the master position 1400 operates
the transmitter T1843, whereby the telegraphic
message is transmitted over the above-traced op-
erative connection in order to cause operation of
the transmitting printer P1400 at the master
position {400 and the combined transmitting-re- .
ceiving printer P21 at the called station 2{, in
the manner previously explained.

Tn the foregoing explanation of the mode of
operation of the master selector {580 to set up
an operative connection between the master posi-

" tion {400 and the called station 24, it was assumed

in the station selector 500 is thus released the -

previously traced circuit for energizing the wind-

that the called station 21 was idle &t this time.
However, it may  occur that the called  sta-
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tion 21 iis -busy :at this time.
larly, the called station 2( ‘may be busy:reither
as the -calling station -or -the .calleg station in
2 :station-to+station -call .of the type previ-
ously -described, ‘or as ‘either the calling : station

More particu- .

or the called station in-a group call by way of

thedfirst loop: of thetype previously described. In
the:event the called station 2§ is’busy-as:the call-
Ing station in a station‘to-station call of the
~ type previously described, : positive battery poten-

10

tial is applied by way .of the contacts.522 to the |

control conductor ‘CI13; and ‘in the event the
called station 2i is:‘busy-as'the:called station'in a
station-to-station -call of the type previously de-
scribed, positive ‘battery potentisl is applied di-
rectly -to the control conductor C113 in the con-
taet ‘bank associated ‘with the ‘Strowger mecha-
nism -of ‘the station selector individually associ-
dted with the calling station in the last-men-
tioned -connection. ‘On ‘the other hand. in the
event the called station 21 is busy either as the
calling station or as'the called station in a group
call by way of ‘the ‘first loop 6f the type previ-
ously described, positive battery potential is ap-
plied by way of 'the ‘conductor CI 22, the contacts
423, 4171 and 621 to the control -conductor C113.
The application of positive battery potential to
the control conductor Cii3 causes ‘operation of
. the master selector 1500, whereby. the test relay
R 1660 'is operated and the switch-through relay
RI680 is not operated, in the manner previously
explained. "The operated test rélay R1660 causes
intermittent operation of the flash relay RI1659,
‘whereby ‘the supervisory Tlamp L4346 is fiashed at
the master position 1400, in the manner previ-
ously explained, in order to indicate to the oper-
ator ‘thereat that the calleq station 21 is busy at
this time. ) S
At ‘this time the operator at the master posi~
‘tion 1400 may either operhte the release key
K 1442 in order to:release the master selector 1500,
in the manner previously -explained, or he may
exercise his priority authority by operating the
priority key Ki1465. In the event the release key
K442 is operated the rélease of ‘the master se-
lector 1500 “is the same as that breviously ex-
plained. "However, in ‘the event the priority key
K465 is operated, ‘positive battery potential is

applied to the conductors C1466 and CI46T. The .

application .of positive battery potential to the
conductor C1466 completes an obvious circuit for
-energizing ‘the -lower winding of the switch-
through relay R 1680, thereby to cause the latter

relay to operate and force the master selector

<

1500 to switch through upon the line conductors
C109 and Cile extending to the busy called sta-
tion'21. Upon operating, the switch-through re-
lay RI680 interrupts, at the contacts 1687, the
previously compléted holding .circuit for energiz-
Ing the winding of the test relay R1680, thereby
to cause the latter relay to restore and effect the
Yestoration of the.flash relay R 850, whereby the
lamp control relay‘Rl'45l) s restored in order to
extinguish the supervisory lamp L.1448. Also the
switch-throueh relay Ri1680 .completes, at the
contacts {689, a holding circuit, including the
contacts 1633 and the set of switch springs S1591,
for energizing the lower winding thereof. The
-application -of positive ‘battery potential to the
conductor Ci4567 .completes. g eircuit, including
the control wiper. 1705 of the wiper set of the
Strowger mechanism (100 and the control con-
ductor .C105, for energizing the winding of the
Jpriority relay R420 in the station line circuit 459
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individually associated with -the -called -station
21; thereby to cause the latter:relay to operste. -
First assuming that-the station 21 is busy as the
calling station in a station-to-station call of the
type previously described, involving the called'sta-
tion 22, upon operating, the priority relay R420
interrupts, at the contacts 421, the completed. op-
erative connection between the calling station 21
and the called station 22, thereby to effect the
release of the station selector 500 individually
associated with the calling station 21 and the sta~
tion selector ‘800 individually associated with the
called station 22,:in the manner previously ‘ex-
blained. - When the station selector 500 is -thus
released-the busy relay R520 restores, ‘thereby to
complete, at the contacts -521, a circuit for ener-
gizing the winding ‘of the cut-in Telay ‘R530,
The last-mentioned circuit extends from positive
battery potential by way of the set of switch
springs S1891, the contacts 1686, the control wiper
1703 of the wiper set of the Strowger mechanism
1108, the control conductor Cf{ 3, the contacts:521
and the winding of R530 to the negative ter-
minal of battery. When thus energized the cut~
in relay R530 operates to prepare, at the contacts
532 and 534, points in the previously. traced op-
erative connection between the master position
1408 and the called station 2i. The operator at
the master position 1408 operates the ‘priority
key K1465 only during a short time interval; and
when the last-mentioned key is restored positive
battery potential is removed from the conductors
C1466 and CI461. The removal -of positive bat-
tery potential from the conductor C14686 is ‘with-
out ‘effect in view of the fact that the operated
switch-through relay Ri688 has completed, at the
contacts ‘1689, the breviously-traceq holding cir-
cuit: for energizing the lower ‘winding . thereof.
The removal of positive battery potential from
the conductor Ci467 interrupts the previously
traced circuit for energizing the winding of the
briority relay R420 in the station line circuit 400
individually associated with the called station 21,
whereby the latter relay restores. Upon restor- .
ing, the priority relay R420 completes, at the con-
tacts 421, the previously traced operative connec-
tlon between the master station 1490 ang the
called station 21. At this time, the operator at
the master position . 1400 may proceed to trans-
mit the telegraphic message, in the manner pre-
Viously explained. ‘ .
Now assuming that the station 21 ‘is busy as
the called station in a station-to-station ¢all of
the type. previously described, involving the ecall- -
ing station 22, upon operating, the priority relay
RA20 interrupts, at -the contacts 421, the com-
Dpleted operative -connection between -the ‘called
station -21 and the calling station -22; and com-
Dletes, at the contacts 425, an obvious path for
applying positive battery potential to the control
conductor C1081. The application of positive bat-
tery potential to the control conductor ‘C107
forces the release of the station selector 998 in-
dividually associated with the calling station :22.
More particularly, the application of positive bat-
tery potential to the control conductor CiBT com-
pletes a circuit, including the control wiper 1186
of the Strowger mechanism {188 of the station
selector 800, the contacts - 075 and 943 :and the
set of switch -springs -S995, for ‘energizing the
release magnet M388; whereby the latter magnet
operates in order to effect the relesse of the
Strowger mechanism 1160 and the consequent
Telease of the station selector 900, in the manner
Dreviously: explained, When the switch-through
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relay R1680 in the master selector {500 operates
it completes, at the contacts 1686, an alternative
holding circuit, including the set of switch springs
S1581, the control wiper 1103 of the wiper set of

the Strowger mechanism 1700, the control con-

ductor C113 and the contacts 521, for energizing
the winding of the cut-in relay R530 in the sta-
tion selector 500 individually associated with the
called station 21, whereby the cut-in relay R530
_ is retained in its operated position. The operator
at the master position 1400 operates the priority
key K465 only during a short time interval;
and when the last-mentioned key is restored
positive battery potential is removed from the
conductors C1466 and CI1467, The removal of
" positive battery potential from the conductor
C1466 is without effect in view of the. fact that
the operated switch-through relay R1680 has
completed, at the contacts 1689, the previously
traced holding circuit for energizing the lower
winding thereof. The removal of positive battery
potential from the conductor C1467 interrupts

10
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and 23, are released, whereby the called stations
22 and 23 are rendered idle.

When the station selector 560 is thus released
the busy relay R520 restores, thereby to com-
plete, at the contacts 521, a circuit for energiz-
ing the winding of the cut-in relay R530. The
last-mentioned circuit extends from positive hat-
tery potential by way of the set of switch springs
Si59i, the contacts {686, the control wiper 1703
of the wiper set of the Strowger mechanism (700,
the control conductor C113, the contacts 52i and
the winding of R536 to the negative terminal of

* battery. When thus energized the cut-in relay
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the previously traced circuit for energizing the

winding of the priority relay R420 in the station
line circuit 2490 individually associated with the
called station 21, whereby the latter relay re-
stores. . Upon restoring, the priority relay RA20
completes, at the contacts 421, the previously
traced operative connection between the master
station 1400 and the called station 2§. At this

time the operator at the master position 1400 may .

proceed to transmit the telegraphic message, in
the manner previously explained,

Now assuming that the station 21 is busy as
the calling station in a group call by way of the
first loop of the type previously described, involv-
ing the.called stations 22 and 283, upon operating,
the priority relay R420 completes, at the contacts
422, an obvious path including the conductors
ci2i and ci22, for short-circuiting the lower
winding of the loop relay R410; positive battery
potential being applied to both of the conductors
Ci2! and C122 due to the operating condition of
the group relay 3G in the first loop equipment
300. When the lower winding of the loop relay
R410 is thus short-circuited the latter relay re-
stores. Upon restoring; the loop relay R4I0 in-
terrupts, at the contacts 412 and 414, the com-
pleted connection between the combined trans-
mitting-receiving printer P21 and the conductors
C10i and C102 in the first loop; completes, at the
contacts 419, the previously traced connection
including the impedance 431 between the conduc-
fors CI81 and C102 in the first loop; and prepares,
at the contacts 411 and 413, further points in the
previously - traced connection between the com-
bined transmitting-receiving printer P21 and the
line conductors €109 and CI1i0 extending to the
called station 21. Also the loop relay R410 in-
terrupts, at the contacts 415, the operative con-
nection including the impedance element 432,
the battery 629 in the station selector 500 and the
first loop; whereby the station selector 500 is re-
leased in order to effect the release of the first
loop common equipment 308, all in the manner
previously explained. When the first loop com-
mon -equipment 300 is thus released the station
line circuit, individually associated with each
called station in the group call included in the
first loop, is released, whereby each called sta-
tion included in the group call by way of the first
“loop is rendered idle. More particularly, in the
present example, the station line circuit 800 and

the line circuit, not shown, respectively indi-

vidually associated with the called stations 22
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_ ing the lower winding thereof.
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R530 operates to prepare, at the contacts 532 and
534, points in the previously traced operative
conhection between the master position 1460 and
the calied station 21. The operator at the master
position 1400 operates the priority key K1465 cnly
during a short time interval; and when the last-
mentioned key is restored positive battery poten-
tial is removed from -the conductors CI1466 and
Ci467. The removal of positive batiery potential -
from the conductor Ci466 is without effect in
view of the fact that the operated switch-through
relay R1680 has completed, at the contacts 1689,
the previously traced holding circuit for energiz-
The removal of:
positive battery potential from the conductor-
C1467 interrupts the previously traced circuit
for energizing the winding of the priority relay
RA20 in the station line circuit 400 individually as-.
sociated with the called station 2i, whereby the
latter relay restores. Upon restoring, the priority
relay R420 completes, at the contacts 421, the pre-
viously traced operative connection between the
master position 1400 and the called station 2f.
At this time the operator at .the master position
i480 may proceed to transmit the telegraphic
message, in the manner. previously explained.
Also, upon.restoring, the priority relay R420
completes, at the contacts 423, an obvious con-

" nection including the contacts 418 between the
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conductors C122 and C120; whereby .an obvious
circuit is completed for energizing the winding
of the release relay R340 in the first loop equip-
ment 306, in the event the last-mentioned equip-

ment has not been completely released at this

time, due to the presence of positive batiery po-
tential upon the conductor C122 as a result of
the operated position of the group relay 3G in
the first loop equipment 300. In the event the
last-mentioned circuit is completed, the release
relay R348 operates to interrupt, at the contacts:

341, a common point in the first loop, thereby

positively insuring the complete release of the
station selector 580 individually associated with
the station 2i, in: the manner previously ex-
plained. Upon restoring, the station selector 500
effects the release of the station selector 908 and
the station selector, not shown, respectively indi-
vidually associated with the stations 22 and 23,

-ahd the release of the first loop equipment 380, in

the manner previously explained.

Finally assuming that the station 21 is busy as
the called station in a group call by way of the
first loop of the type previously deseribed; involv-"
ing the calling station 22 and the called station
23, upon operating, she priority relay R420 com-
pletes, at the contacts 422, an obvious path, in-
c!uding the conductors C121 and C122, for short-
circuiting the lower winding .of the loop relay
R410; positive battery potential being applied
to both of the conductors Cl121 and C{22-due to
the operated position of the group relay 3G in the
first loop equipment 360, ‘When thé lower wind-
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ing of the loop relay R414 is-thus short-circuited
the latter relay restores. Upon restoring, the loop
relay RAID interrupts, at the contacts 21 2 and
414, the completed connection between the comi-
Jbined transmitting-receiving printer P21 and the
conductors CI81 and Ct02 in the first loop; com-
pletes, at the contacts 418, the previously traced
connection including the impedance 434 between
the conductors Ci81 and C18? in the first loop;
and prepares, at the contacts 411 and 413, further
points in the previously traced _connection: be-
. tween the combined ‘transmitting-receiving
printer P21 and the line conductors Ci89% and
Ci10 extending to the called station 21, When
the switch-through relay Ri 680 in the master
selector 1509 operates it completes, at the contacts
1686, an alternative hoelding circuit, including the
set of switch springs Si591,
of the wiper set of the Strowger mechanism 1709,
the control conductor G143 and the contacts 521,
for .energizing the winding of the cut-in relay
R330 in the. station seiector §6¢ individually as-
sociated with the called station 24 ; whereby the
cut-in relay R532 is retained:in its operated posi-
tion.. . :

Also the loop relay R440 interrupts, at the con-
tacts 415, a point in the previously completed
path for connecting the impedance element 432
between one terminal of the line relay R418 and
the contacts 532 of the operated cut-in relay
R530. However, in the Present example, the in-
terruption of the above-mentioned path is with-
out effect in view of the fact that the source of
potential for supplying’ current to the first loop
comprises the battery 1029 in the station selec-
tor 900 individually associated with the calling
station 22, Accordingly, at this time, the station
selector 800 and the station selector, not shown,
respectively individually associated Wwith the call-
ing station 22 and the called station 23 are not
released; the first loop is retained completed be-
tween the calling station: 22 and the called sta-
tion 23; and the impedance element 431 is sub-
stituted for the combined transmitting-receiv-
ing printer P21 between the conductors C{81 and
C102 in the first loop. Also it is pointed out that
the positive battery botential applied to the con-
trol conductor CI13 in the- master selector 1580
completes an altérnative path; including the con-
tacts 621 and 4i6.and the conductor Cli2i, for
short-circuiting the loop relay R418, thereby posi-
tively to. preven reoperation of the last-men-
tioned relay incident to the subsequent restora-
tion of the priority relay R420.

The operator at the master Dosition 1499 oper-
ates the priority key Ki465 only during a short
time interval; and when the last-mentioned key
is restored positive -battery potential is removed
from the conductors C1456 ‘and CI467. The re-
moval of positive battery potential from the con-
ductor CI1466 is without effect in: view of the fact

the control wiper 1703 -
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that the operated switch-through relay R1680 has -

completed, at the contacts 1689, the previously
traced holding ciréuit for energizing the lower
winding thereof. The removal of positive bat-
tery potential from the conductor Ci461 inter-
rupts the previously traced circuit for energizing
the winding of the priority relay R420 in the sta-
tion line circuit 460 individually associated with
the called station 21, Wwhereby the latter relay re-
stores. Upon restoring, the briority relay R420
completes, at the contacts 421, the previously

traced operative connection between the master .

position 1400 and the called ‘station 21. At this

time- the operator at the master position 1400 75+

85

0

- the master position:
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may proceed to transmit the telegraphic message,
in the manner previously explained.

Also, upon restoring, the -priority relay R420
interrupts, at- the contacts 422, the previously
traced original path for short-circuiting the lower
winding of the loop relay R410.. ‘However, the Iat-

-ter relay remains in its restored position due to

the previously traced ‘completed alternative path
for short-circuiting -the .lower winding thereof.
Further the priority relay RA20 completes, at the
contacts 423, an obvious connection, including
the contacts 418 between the -conductors C122 and
Ci20, whereby an obvious. circuit for energizing
the winding of the release relay R340 in the first
loop equipment 300 is, completed; the conductor
Cl22 having positive battery potential thereon
due to the operated: position’ of the group relay’
3G in the first loop equipment 390, as previously
noted. When the release relay R348 is thus ener-
gized, it operates to interrupt, at the contacts 341 s
a common point in the first.loop, thereby to effect
the release of the station selector 800 and the
station selector, not. shown, respectively individ-
ually associated with the calling station 22 and
the called station 23, in the manner previously
explained. When the station selector 800 indi-
vidually associated with the calling station 22 is
thus released the first loop equipment 300 is re-
leased, whereby positive battery potential is re-
moved from the conductors G121 and Ci22, in
the manner previously explained,

Master position to individual loop call

Considering now the extension of a call from
1408 to. any combination of
stations in any one of the four groups by way of
the individually associated loop, the operator at
the master position 1400 initiates the call by
dialing the group call digit identifying the par-
ticular called group-in conjunetion with the com-
bination digit identifying the particular called
combination of stations in the called group. For
example, assuming that the individual loop call is
to be extended from the.master position | 400 to
the called stations 2 I, 22:and 23 in the first group,
the operator at the master Position {408 dials
upon the dial D144 the group-call digit 6 iden-
tifying the firs group in conjunction with the
combination call igit 2 identifying the called
combination of stations 21 ,22 and 23

master selector 1509, is substantially identical to
that of the station selector -EBO-individua-Hy asso-
ciated with the station: 2/ and, in the interest
of brevity, the detailed operation of the elements
in the master selector {580 are not repeated.

When the Wwiper .set.of the Strowger mecha-
nism 1180 engages the s

tive»c_onnection between the master position 140¢
) fir More. Darticularly, at this
time, positive battery potentia] appearing upon
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the control wiper 1703 of the Strowger mecha-
nism. {700 of the master selector 1500 is applied
to the control conductor CI18, thereby to com-
plete the previously traced series circuit for en-
ergizing the winding of the group relay 3G and
the winding of the busy relay R310 in the first
loop equipment 300, whereby the relays men-
tioned operate. Upon operating, the busy relay
R310 effects operation of the busy slave relay
R320, whereupon the latter relay completes, at
the contacts 321, 325, etc., the previously traced
paths for applying positive battery potential to
the control conductors CI11, C118, ete. At this
time, positive battery potential is applied to each
of the control conductors Ci11, CI18, etc., there-
by to mark each combination of stations in the

first group and consequently the first loop as -

busy to the station selectors individually asso-
ciated with the various stations in' the first
grouip. . Upon operating, the group relay 3G com-
pletes, at the contacts 3G1, 3GS, etc., . the pre-
.viously mentioned paths for applying ' positive
battery potential to the conductors -Cl21, Ci22,
etc. The subsequent operation of the apparatus
depends upon the idle or busy condition of the
various stations 21, 22 and 23 in the called com-
bination in the first group. a
Tirst assuming that each of the stations 21, 22
and 23 in the called combination in the first
group is idle, the application of positive battery
potential to the conductor C{21 effects operation
of the loop relay R410 in the station line circuit
400 individually associated with the called sta-
tion 21, whereby the combined transmitting-re-
ceiving printer P21 at the called station 21 is op-
eratively connected to the conductors Ci9l and
Ci02 in the first loop. Also the application of
positive battery potential to the conductor C122
marks the station 21 as busy to the various sta-
tion selectors having access thereto, in the man-
ner previously explained. Similarly, the applica-
tion of positive battery potential to the conduc-
tors C124, C1256 and C301, C302 causes the com-
bined transmitting-receiving printers at the
called stations 22 and 23 to be connected into
the first loop and the called stations 22 and 23 to
be marked as busy to the various station selec~
tors having access thereto. ' Shortly following
this operation of the first loop equipment - 300
and the station line circuits 400, etc., individual-
1y associated with the called stations 21, 22 and
23, the switching relay RI1640 in the master se-
lector 1500 operates, thereby to complete an op-
. erative connection between'the master position
1400 and the first loop including the called sta-
tions 2!, 22 and 23. The above-mentioned op-
erative connection extends from the positive ter-
minal of the battery 1629 by way of the contacts
1631, 1641, the dial Di44l, the release key Ki442,
the transmitter T1443, the printer magnet MI1444,
the winding of the line relay Ri510, the contacts
1632 and 1642 to the line wiper {701 of the wiper
set of the Strowger mechanism {100; and from
the negative terminal of the battery 1629 by way
of the impedance 1627, the contacts 1692 of the
set of switch springs S1690, and the contacts
1684 and 1683 to the line wiper {702 of the wiper
set of the Strowger mechanism 1769; . the line
wipers 1701 and 702 of the wiper set of the
Strowger mechanism 1700 are respectively. con-

nected to the terminal line conductors C104 and-

Ci0{ of the first loop; which first loop includes
the combined transmitting-receiving printers at
the called stations 21, 22 and 28 and the im-
pedance elements in the station line circuits in-
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dividually associated with the other stations in
the first group, as previously explained. Ac-
cordingly, at this time, the operator at the master
position 1400 proceeds to transmit the .tele-
graphic message, in the manner previously ex-
plained. .

Now assume that the station 21 in the called
combination in the first group is busy when the
first loop-equipment 300 is operated, in the man-
ner described above. In this event, the opera-
tion of the group relay 3G in the first loop equip-
ment 300, to apply positive battery potential to
the conductor C121, is effective.to short-circuit
the lower winding of the loop relay R418 in the
station line circuit 400 individually associated
with the called station 21. The lower winding
of the loop relay R410 is thus short-circuited due
to the fact that the station 21 is busy at this time
either as the calling station or the called station
in a station-to-station call of the type previously
described, whereby positive battery potential also
appears upon the control conductor Cl 13 and is
connected by way of the contacts 62§ -and 416 to
one terminal of the lower winding of the loop
relay R410. - Hence, when the called station 21
is busy at this time, the application of positive
battery potential to the conductor C122 com-
pletes the previously traced circuit for energizing
the winding of the release relay R340 in the first
loop equipment 300. When thus energized the
release relay R340 operates to interrupt, at the
contacts 341, the previously mentioned common
point in the first loop.

Subsequently, when the switching relay R1640
in the master selector 1500 operates it only pre-
pares; at the contacts 1641 and.i642, the previ-
ously traced operative connection between the
master position 1490 and the first loop; the above-
traced connection cannot be completed at this
time due to.the operated position of the release
relay R340, interrupting, at the contacts 341, the
common point‘previously mentioned in the first
loop.  Accordingly, the line relay RI5(0 in the
master selector 1508 does not immediately oper-
ate and continued timing operation of the minor
switch 1600 proceeds,.in the manner previously
explained. : E :

When the line relay Ri510 restored, incident to
the operation of the switch-through relay R1680,
an obvious circuit was completed, at the contacts
1513, for energizing the winding of the lamp con-
trol relay Ri450; whereupon the latter relay oper-
ated to complete; at the contacts 1451, an obvious
circuit for illuminating the supervisory lamp
1,i446. This illumination of the supervisory lamp
1.1446 serves as an answer-pack signal to the oper-
ator at the master position 1480. In the event
the-line relay RI5i0 is not reoperated shortly
thereafter to cause the restoration of the lamp
control relay R1450 and the consequent termina~
tich. of the answer-back signal by extinguishing
the supervisory lamp Li446, it indicates to the
operator at the master position {460 that, al-
though the master selector (500 has switched
through on the first loop and that the first loop
isidle, one or more stations in the called com-
bination is busy. . .=
_ At-this time the operator may either permit the
automatic release of the master selector 1500
which will occur a short time interval later, or
exercise his priority authority by operating the
priority key K1465. First assuming that the op-
erator at the master position 1400 does not oper-
ate the priority key K1463, operation of the minor
switch 1600 in the master selector {500 continues,




24

i the: manner previcusly explained;. When the
wiper 1681 of the minorswitch 1600:-engages the
fifth: contact in-the: associated.contact bank:the
release:relay: R4 630iis:operated.in order to-effect:
the release of.the:master selector 1500, whereby
the first loop equipment 308 and the station-line

circuits 406; ete., individually associated: with:the )

stations 21; 22 and 23.in:the called combination.
in the fifst group, are-released;.all inithe:manner:
previously explained. C
-Now assuming that.the operator at the master:
position 1400: operates ‘the: ‘priority- key' K1465;
upon-observing: that the: answer-back. signal. has
- not been terminated promptly by extinguishing
thesupervisory lamp 1.1446, when the priority key
K 1465 is thus operated positive -battery potential
is-applied. to the. conductors: C1466:.and. CI46T.
The: application: of positive: battery poteritial: to
the conductor Ci466-is withiout-effect, in the-pres-
entexample, in view of the fact that.the.switche
through relay R1680 already occupies‘its operated.
position. The application of ‘positive-battery. po--

tential tothe: conductor Ci46T completes- a. cir-

cuit, including the control wiper 1105 of the ‘wiper.
set of the Strowger:mechanism-1780 and the con~
trol’ eonductor CI15 extending to-the first.loop
equipment 380, for energizing:the winding.of. the:
priority. relay: R330 -therein. | When. thug ener-
gized the priority. relay R330 operates. to: com-
plete, at the contacts 331, 332, etc., obvious. con-
nections ‘between the conductors C124 ; Ci23:and
Cl24; CI126, etc. - When the : conductor C124- is
thus connected to the conductor Ci26-an chvious
circuit is completed for energizing the upper:wind-
ing-of the loop relay R8(0 in the station line cir-
cuit . 860 individually associated with the called
station 22; however, the completion of this.circuit
is without effect in view of the fact that the loop:
relay R810 already occupies: its operated: Posi-
tion, the called station 22.being idle. at this time:

On the other hand, when:the conductor C124:is
thus connected -to the conductor C123 an obvious .

circuit is compléted: for. energizing ‘the upper
winding . of the:loop. relay R410 in the station
line: circuit 400- individually ‘associated. with the
called station 21; when the upper: winding of .the
loop relay R418 is thus energized this relay. oper-
ates .in view of the fact. that the-loop.relay R410
was not previously operated, the called. station:21
being busy at this time.

Upon operating, the loop relay: R416: interrupts,
a}.the contacts 4H and 413, points in’ the previs
ously. completed connection. between the station
21 gnd-the other station: involved in the previ-
ously - mentioned  station-to-station: call; com-
pletes, at: the contacts 412 and. & 4; the: previ-
ously fraced connection:between: the- combined
transmitting-receiving printer P21 .and the con-
ductors Cl01- and Ci82 in:the first loop; and

-interrupts, at the contacts 419, the connection
including: the impedance 431 between the:cons
ductors C101 and C102 in the first-loop. . Also the
loop. relay R410: interrupts; at the .contacts: &1 6;

the previously traced: path for- short-circuiting

the lower-winding. thereof; whereby. the lower
winding of -the loop relay R4&(8: is: erergized by
way of the previcusly traced: circuit, including
the conduetor C121 having positive battery poten-
tial ‘thereon, and-the resistor 433. PFurther the
loop-relay R410 interrupts, at' the' contacts 41 8;
the previously traced connection: between: the
conductors C122 ‘and Cf120; thereby to interrupt
the previously tracedcircuit for energizing the
winding of the release relay R340%in the ‘first loop
equipment 300: in.order to cause. the latter relay
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to:restore:- Upon restoring; the release relay R340
cempletes, «t” the contacts-.341,. the previously
traced: operative- connection: between the master
position 4408: and- the first loop ‘including. the

- called stations- 21; 22.and: 23:. When. the above~

mentioned:ogerative-connection is thus completed
the: line-relay R15407in: the master selector 1500
reoperates’ in:order to-effect the release of the
minor switch. 1680, in the manner previously ex~
plained.. The -operator gt the master position
1408: only operates. the priority key Ki465 for a
short time-interval; and when the last-mentioned
key'is  restored: the previously traced circuit for
energizing:the winding: of the priority relay R330-
in- the first loop equipment 308 is interrupted;.

.thereby to cause the latter relay to restore. Upon:

restoring,. the priority relay R230 interrupts, . at

the-contacts 331, ‘332, eic., the previously traced
circuits for: energizing the upper windings of the
loep - relays:R410; R816;. etc., in the line circuits

individually: associated” with the stations 2{, 22

and 23.in-the-called'combination in the first loop; |
however, the last-mentioned. relays remain in

their. operated positions due to the previously.
traced.completed circuits for energizing the lower

windings thereof.. At this: time, an operative

connection is completed between the master posi-
tion: 1400-and the stations 21, 22 and 23 in the

called: combination in the first group by way of

the.first loop, as previously noted; and the opera-

tor at the master position 1409 may proceed to

transmit. the telegraphic message.

- In the-foregoing explanation of the mode of

operation :of the master selector 1500 in response
to.the digits 6 and. 2; it was assumed that, when
the wiper set-of the Strowger mechanism 1700

engaged the second contact set in the sixth level
of  the-associated contact bank, the first loop was
idle; ‘and. that negative battery potential ap-

peared upon the control-conductor C118 causing
operation of the switch-through relay R1680, in

the manner described above. However, it may

occur that:the-first loop is busy- at this time and

that positive-battery potentisl sppears upon the
control conductor 'Cl18: extending from the first.
loop equiprhent:380; whereby the previously traced

circuit for energizing-the winding of the test re-

lay: R1660 in the master selector 1500 is com-

pleted in:order to cause:operation of the latter

relay. Upon -operating; the test relay R1668 ef-

fects: intermittent operation of the flash relay

R1650; whereby the: lamp -confrol relay R1450 is

- operated.- intermittently in order. to effect Aash-
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ing:of the-supervisory lamp L1446 in the manner
previously-explained. The flashing of the super-
visory. lamp.- L1446 indicates to the operator- at
the: master: position 1400 that the first leop -is.
busy:at: this time. The operator, upon receiving
thesbusy: signal as noted ‘above, may either release
the'master selector 1500 by operating the. release:
key:K1442 or he may exercise his priority: authori-
ty. by operating. the priority-key K1465. In the
event ‘the key Ki{442. is- operated, the master
selector 1500 is.released; in the manner previously.
explained. : :

‘On "the other: hand, :in the event the priority.
key K 1465is operated, positive battery potential
is:applied: to' the -conductors C1466 ang C1467.
The application . of positive ‘battery potential to
the:conductor: Ci466 completés- the previously
traced circuit :for energizing the lower: winding:
of “the :switch-through' relay- R1680, thereby to
cause:the latter relay to operate. . Upon operat-
ing; the switch-through' relay: R1680: completes,
at'thecontacts: 1689 the Ppreviously.traced hold-
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ing circuit for energizing the lower winding
thereof: ‘and effects the restoration of the test
relay R1660, in the manner previously explained.
‘The application of positive battery potential to
the conductor Ci481 completes the previously
traced circuit for energizing the winding of the
priority relay R330 in the first loop equipment
390, whereby the latter relay operates. Upon op-
erating, the priority relay R330 completes, at the
contacts 338, an cbvious path for applying posi-
tive battery potential to the.control conductor
Cilg. 'The application of positive battery po-
tential to the control conductor Cli6 effects the

release of the station selector individually asso-~-

ciated with the calling station involved in the

10

15

completed group call by way of the first loop. -

Agsuming that a group call has been previously
completed from the calling station 21 to the
called station 22 in the called combination in the
first group by way of the. first loop, the station
selector 586 individually associated with the call-
ing station 21 occupies its operated position.
Tn accordance with the above assumption, the
application of positive battery potential to the
control -conductor Cii6 completes a circuit, in-
cluding the control wiper 186 of the wiper set of
the Strowger mechanism 780 in the station se-
lector 580, the contacts 675 and 543 and the set
of switeh springs SB35, for energizing the re-
lease magneb M588 of the Strowger mechanism
189 in the station selector 889, thereby to cause
the latter magnet to operate and effect the re-
lease of the Strowger mechanism 798 and conse-
quently the release of the station selector 508,
all in the manner previously explained. When
the station selector 588 individually associated
with the calling station 2{ is thus released the
station selector 988 individually associated with
the called station 22 is released, whereby the call-
ing station 21 and the called station 22 are ren-
Jdered idle. Also when the station selector 508 in-
dividually associated with the calling station 21
is thus released the group relay 2G, the busy
relay R310 and the busy slave relay R320 in the
first loop equipment 389 restore. Ubon restoring,

the busy slave relay R328 completes, at the con-

tacts 324, the previously traced circuit, includ-
ing the control conductor CI{i8. for energizing
the winding of the group relay 3G in series with
the winding of the busy relgs,y R3210, whereby the

relays mentioned reoperate.. Upon reoperating,

the busy relay R310 effects reoperation of the
busy slave relay R320 shortly thereafter, the busy
slave relay R320 being of the slow-to-operate
type. Upon reoperating, the husy slave relay
R328 completes. at the contacts 321, 325, ete., the
. previcusly mentioned paths for applying positive
battery potential to the control conductors Cii,
C1i19, etc.; thereby to mark the various combina-
tions of stations in the first group as busy to
the station selectors individually associated with
the various stations in the first group. Upon op-
erating, the group relay 3G effects the operation
of the loop relays R410 and R810 in the station
line circuits 880 and 898 individually associated
with the stations 21 and 22 in the called com-
bination in the first group, the stations 21 and
22 being idle at this time. Also the group re-
lay 3G effects operation of the loop relay in the
station line circuit, not shown, individually as-
sociated with the station 23 in the called com-
hination in the first group in the event the sta-
tion 23 is idle at this time, in the manner pre-
viously explained. On the other hand, in the
event the station 23 in the called combination in
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the first group is busy at this time, operation of
the loop relay in the individually associated line
circuit, not shown, is effected due to the op-
erated position of the priority relay R338, in
the manner previously explained. Accordingly,
the combined. transmitting-receiving printers at
the stations 21, 22 and 23 in the called combina-
tion are operatively connected to the first loop;
and when the switching relay R{640.in the mas-
ter selector 1500 operates under the control of
the minor switch 1609, in the manner previously
explained, the previously traced connection be-
tween the master position {460 and the stations
21, 22 and 23 in the called combination in the
first group by way of the first loop is completed.
When the above-mentioned operative connection
is completed the line relay RE510 in the master
selector {589 reoperates in order to effect the
release of the minor switch 1608, in the manner
previously explained. At this time the operator
at the master position 1408 may proceed to trans-
mit the telegraphic message.

The release of the established connection be-
tween the master position 1480 and the stations
21, 22 and 23 in the called combination in the
first group by way of the first loop is under the
control of the operator at the master position
1460 or the operator at any one of the stations
mentioned; and is effected by operating the as-
sociated release key, in the manner previously -
explained. T S

Master position to all-loops call

Considering now the extension of a call from
the master position {408 to a combination of
stations in each of the four groups by way of all
of the four loops, the operator at the master
position 1408 initiates the call by dialing the all-
groups call digit 0 in conjunction with the com-
bination call digit identifying the stations in the
called combination in. all of the groups.  For
example, assuming that the all-loops call is to be
extended to the first station in -each loop, that
is, the first stations 21, 3{, 41 and 5{ in the re-
spective first, second, third and fourth loops, the
operator at the master position {480 dials upon
the dial D184t the all-groups call digit 0 in con-
junection with the combination call digit 1 identi-
fying the called stations 21, 31, 41 and 51 in the
respective first, second, third and fourth groups.
The master selector 1508 responds to the digits
0 and 1, whereby the wiper set of the Strowsger
mechanism 1708 engages the first contact set in
the tenth level in the associated contact bank.
The mode of operation of the master selector
i580 is substantially identical to that of the sta-
tion selector 500-individually associated with the
station 21 and, in the -interest of brevity, the
detailed operation of the elements in the master
selector 1580 is not repeated. .

When the wiper set of the Strowger mechanism
1168 engages the first contact set in the tenth
level in the associated contact bank terminating
the line conductors C140 and C14l extending to .
the repeaters 1381 to 1304, inclusive, and the con-
trol conductor Ci43 extending to the loop com-
mon. equipment §288, the switch-through relay
RI680 in the master selector {568 operates, in
the manner previously explained, in order to com-
plete, at the contacts 1886, a circuit for energiz-
ing in series the winding of the mixed group relay .
{MG and the switching relay R{3{0 in the loop
common equipment {208, The above-mentioned
circuit extends from the positive terminal of
battery by way of the set of switch springs S1591,
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the contacts 1686, the control wiper 1703 of the’
wiper set of ‘the Strowger mechanism | 100, Ci143,

the winding of IMG and the winding of RI310
to the negative terminal of battery. When thus-

energized the mixed’ group' relay IMG and’ the
switching relay R1318 operate. Upon operatirig,
the switching relay Ri1310 intetrupts, at the con.
tacts 1319, the previously traced lecal circuit, in-
cluding the battery 1342, for energizing the pri-
maries of the loop repeaters I1301 to 1304 inclu-
sive; and interrupts, at the contacts (312, (314
and 1818; {318, etc., the previously traced local
circuits for respectively energizing the second-
aries of the loop repeaters-1301 to 1204, inclusive.
Also, the switching relay R1310 completes, at the
contacts 1311, 1313 and 1315, 1317, etc., connec-
tions between the respective secondaries of the
loop fepeaters 136} to’ 1384, inclusive, and: the
line- terminal conductors C101, C108 and cis,
Ci8i, etc., of the respective first, second, third
and fourth loops, S

Upon operating, the mixed group relay {MG
completes, at the contacts IMGI, IMG2, ete., ob-
vious paths: for applying positive battery poten-
tial to the conductors CI21, C122; ete., by way of
the terminal block {201. The application of posi-
 tive battery potential to the conductor C121 com-
pletes the previously traced circuit for energizing:
the lower winding of ‘the loop relay RA19 or the
previously -traced path for short-circuiting the
lower winding of the loop relay R4I0 in the sts-
tion line eircuit 488-individually associated with
the called station 24, respectively depending upon
the idle or busy condition of the station 21, in
the manner previously explained. In the event
the lower winding of the loop relay RA190 is ener-
glzed, this relay operates operatively. to connect
the called station 2i to the conductors Ci8f angd
Ci02 in the first loop. On the other hand, in
the event the lower winding of the loop relay
R410 is short-circuited, the previously traced cir-
cuit, including the conductors C122 ang C128, is
completed for energizing the winding of the re-
lease relay R348 in the first loop’ equipment 30§
in order to'cause the latter relay to operate, in
the manner previously explained. Similarly, the
application' of positive battery potential to the
pairs of conductors Ci56, CI157 and Ci88, Ci59°
and CI80, CI81 either effects operation of the
respective station line circuits 231, 241 and 251,
respectively individually associated with the
called stations 31, 4f and 51; or operation of the
respective second loop equipment 233, the third
loop equipment 243 or the fourth loop equipment
263, depending respectively upon the idle or busy
condition of the respective called stations 31, 4
and 51, all in the manner previously explained.

_In view of the foregoing explanation of the
mmode of operation of the station line circuit 489
in conjunction with the first loop equipment 300,
it will be understood that, in the event the called
station 21 is idle, it is operatively connected to
the first loop; on the other hand, in the event the
called station 21 is busy, the release relay R348
in the first loop equipment - 200 is operated.
Hence, it will be understood that the first loop is’
either prepared beiween the terminal conductors
CI0t and C104 thereof or is interrupted between
the terminal conductors mentioned, due to the
operated position of the release relay R340 in the
first loop equipment 300 at this time, Similarly,
the second loop, the third loop and the fourth
" loop will be completed between the respective line
terminal conductors C150, C151, etc., thereof, or
interrupted due to the operation of the release

5'.
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relays in the respective second loob equipment
233, the third ldop equipmient 243 and the fourth
loop equipment 253,

More particularly, in the event the called sta-
tion 21 is idle at this time, the first loop is com-
pleted by way of the sécondary of the first loop
repeater 1801; on the other hand, in the event
the called station 21 is busy, the first loop is inter-
rupted at this time. Sirilarly, the second, third
and fourth- loops are either respectively com-
pleted by way of the secondaries of the second
loop repeater 1302 and the third loop repeater
1303 and the fourth lecp repeater 1384 or inter-
rupted, depending upon the idie or busy condi-
tion of the respective called stations 31, 41 and
51.

First assuming' that each of the called sta-
tions 21, 31, 41 and 5{ is idle, each of the four
loops  mentioned is completed to the secondary
of the respective loop repeater. More particu-~
larly, the circuit including the first loop extends
from'the positive terminal of the hattery 1322 by
way of the contacts 1313, Ci01, the contacts 412,
the dial D441, the release key K842, the trans-
mitter T443, the printer magnet M£44, the con-
tacts 414, Ci02,. station 22, the impedance 834,
the contacts 818, C103, etc., the contacts 34 i,Cl04,
the contdcts 1311, the impedance 1321, the lower
winding" of the impulse relay Ri350, the lower
winding of the control relay Ri368 and the con-
tacts 1351 to the negative terminal of the bat-
tery 1322, Accordingly the impulse relay R4350
and the control relay R1388 in the secondary of
the first loop repedter 1301 occupy their operated
positions, thereby to effect operation of the im-
pulse relay Ri388 and the control relay R1370 in
the primary of the first loop repeater 1301 when
the loop between the master position 1408 and
the primaries of the loop repeaters {301 to {304,
Inclusive; is completed. Similarly, the second,
third and fourth loops are compléted, whereby the
leop circuit extending from the master position
{480 will be completed by way of the primaries of
the loop repeaters 1381 to 1204, inclusive, when

5 the switching relay R1546¢ in the master selector

1580 operates under the control of . the minor
switch £588. - :
When the switching relay R1840 in the master
selector {509 operates, the previously mentioned
loop circuit extending from the master position
1400 to the primaries of the loop repeaters 1301
to 1384, inclusive, is completed, as noted a2bove;
and extends' from the positive terminai of the
battery 1829°by way of the contacts 1631 and
{841, the dial DI481, the release key K1442, the
transmitter T1443, the printer magnet Mi444,
the winding of the line relay R1I510, the con-
tacts 1632 and 1642, the line wiper 178¢ of the
wiper set of the Strowger mechanism {708, C140,
the primary of the fourth loop repeater {304, the
primary of the third loop repeater 1303, the pri-
mary of the second loop repeater 1392, the con-
tacts {381, the lower winding of the control relay
winding of the impulse relay
R1380, the impedance 13841, CI41, the line wiper
{782 of the wiper set of the Strowger mechanism
{700, the contacts (583 and 1684, the contacts
1692 of the set of switch springs S16388 and the
impedance 1§27 to the negative terminal of the
battery 1629. When the above-traced loop circuit

* is completed the line relay RI518 in the master

75

selector 1608 operates in order to effect the re-
lrase of the minor switch 1688, in the manner pre-
viously explained; and the impulse relay R1389
and the control relay R1370 in the first loop re-
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peater 1301 operate in order to insure that the
impulse relay R1350 and the control relay R1360
therein are operated, whereby the first loop is
closed to the called station 2{. Similarly, when
the primaries of the other repeaters 1302, etc.
are closed the secondaries of these repeaters are
closed, thereby insuring closure of the second loop
circuit, etc. to the respective called stations 31,
etc. At this time, an operative connection is
completed between the master position (499 and
the primaries of the loop repeaters 1381 to 1304,
riclusive, and between the secondaries of the loop
repeaters (301 to 1394, inclusive, and the respec-
tive called stations 21, 81, 4i and 5/, At this
time, the operator at the master position 1408 may
proceed to transmit the telegraphic message over
the associated loop circuit to the primaries of the
loop repeaters {361 to 1304, inclusive, whereby
the loop repeaters 1384 to 13684, inclusive, respec-
tively repeat the telegraphic message by way of
the secondaries thereof to the first, second, third
and fourth loops and, consequently, to the called
stations 24, 31, 44 and 5. The exact mode of
operation of the various loop vrepeaters 1301, ete.
is described in detail subséquently. .
Tn the foregoing explanation of the mode of
operation of the apparatus it was assumed that
each of the called stations 21, 81, 41 and 51 was
idle when the all-loops call was initiated at the
master position $400; however, it may occur that
one or more of the called stations 21, 31,41 and 51
are busy at this time, as previously explained.
In this event, the corresponding loop circuit is re-
tained interrupted due to the operated position of
the release relay in the associated loop equip-
ment, whereby the secondary of the associated
loop repeater is retained interrupted in order to

effect the interruption of the primarly. thereof,

in the manner previously explained. According-

1y, in this event, when the switching relay R1640°

in the master selector 1500 operates it only pre-
pares, at the contacts 1641 and 1642, the pre-
viously. traced loop circuit extending between the
master position 1408 and the primaries of the loop
repeaters £30i to 1304, inclusive, as previously
explained. Hence, in this event, the line relay

RI510 is not promptly operated in order to effect

the restoration of the lamp control relay R1459
and the consequent termination of the answer-
back signal by extinguishing the supervisory lamp
L1246. When the supervisory lamp Li{446 is not
promptly extinguished, terminating the answer-
back signal, it indicates to the operator at the
master position 400 that one or more of the
called stations 21, 31, 41 and 61 are busy at this
time. In this event, the operator at the master
position 1408 may either permit  the master
selector 1500 to be automatically released, in the
manmer previously explained, or he may exercise
his priority authority by operating the priority

- key K1485. In the event the operator at the.

master position 1400 permits the master: selector
{560 to be rveleased automatically, the release
thereof is the same as that previously described,

On the other hand, in the event the priority
key K485 is operated, positive battery potential
is applied to the conductors C1466 and C1467, as
previously noted. The application of positive
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trol conductor 'C142, for energizing the winding
of the priority reldy R1210 in the loop common
equipment 1200, When thus energized the prior-
ity relay Ri2i0 operates to complete, at
the contacts 1211, 1212, etc.,’ obvious. muitiple -
circuits respectively including the control con-
ductors CH15; CI41, ete. for energizing the wind-
ings of the priority relays R330, efc. in the re-
spective first loop equipment 300, the second loop
equipment 233, the third loop equipment 243 and
the fourth loop equipment 253. Upon operating,

_the priority relay R339 in the first loop equipment

300 effects the release of the called station in the
first group which is busy at-this time, in -the
manner previpusly explained. Similarly, the op-
eration of the priority relays in the second loop
equipment 233, etc. effects the release of the called
station in each of the respective second, third,
ete. ‘groups. which are busy at this time. The
operator at the master position 1400 operates the
priority key K1465 only during a short time in-
terval; and when the last-mentioned key is re-

- stored the previously traced circuit for energizing
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battery potential to the conductor C1466 is with- .

out effect in view of the fact that the switch-
through relay R1688 already occupies its operated
position. The application of positive battery po-
_tential to the conductor C1467 completes a cir-
cuit, including the control wiper {105 of the wiper
set of the Strowger mechanism {700 and the con-

75

the winding of the priority relay Ri210 in the loop |
common equipment 1200 is interrupted, thereby
to cause the latter relay to restore. Upon restor-
ing, the priority relay Ri210 effects the restora-
tion of the priority relays R3390, etc. in the re-
spective first loop equipment 308, the second loop
equipment 233, ete. in an obvious manner. At
this time, each of the loop circuits is completed to
the sécondary of the associated loop repeafter,
thereby to cause the primaries of the loop re-
peaters 1301 to 1304, inclusive, to be completed
in the previously traced loop circuit extending to
the master position 1480. At this time, the pre-
viously traced operative connection between the.
magter position 1409 and the primaries of the loop
repeaters 1301 to 1394, inclusive, is completed;
and the operative connections hetween the sec-
ondaries of the respective loop repeaters 1301 to
1304, inclusive, and the called stations in the re-
spective first, second, third and fourth groups
by way. of the respective first, second, third and
fourth loops are completed. Accordingly, the
cperator at the master position 1400 may proceed
to transmit the telegraphic message. At this
point it is noted that each of the loop repeaters -
1301, ete. is of the two-way type, whereby a tele~
graphic message may be transmitted from any
one of the called stations in any one.of the groups-
by way of the associated loop to the associated
loop. repeater and repeated from the secondary
thereof to the primary thereof over the loop to the
master position 14069, Also it is noted that the
telegraphic message repeated over the loop ex-
tending to the master position 1480 will be re-
peated by the primaries of the other loop repeat-
ers over the secondaries thereof and consequently
over the other loops to the called stations in the
other group.. The release of the established con-
nection is under the control of the operator at
the master position 1400 or the operator at any
called station in any one of the groups, and is
effected when the operator at the master position
1460 or the operator at any one of the called sta~
tions mentioned operates the associated release
key, all in the manner previously explained.

In view of the foregoing explanation of the
mode of operation of the apparatus in order to
extend an all-loops call from the master position
1400 to the particular combination, including the
first station in each group, by way of the respec-
tive loops, it will be understood that the operator
at the master position 1400 may selectively extend
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an’all-loops call- to:other combinations- of the
stations: in- the groups by way:of the respective
loops, in a similar manner. In the illustrated
embodiment of the trunking arrangement the
Strowger mechanism 1700 of the master selector
1500 and the loop common equipment 1280 are
arranged for setting up four particular combing-
tions of called stations in the four groups by way
" of the four loops. More particularly, in accord-
ance with- the trunking -arrangement, the all-
‘groups call numbers are 01, 02, 03 and 04. Spe-
cifically, when the operator at the master posi-
tion 1480 dials the all-groups call number 64
into the master selector | 590, the apparatus oper-
ates In order to-set up.a
master position: 1460 by way of the loop repeaters
1301 to 1304, inclusive, and the four loops includ-
ing each of the eight called stations in: each.of
the four groups, - .
Considering now the operation of the first loop
repeater 1301 and .assuming that the primaries
of the repeaters 1381, etc. are closed between the
line conductors CI140 and Ci41, and that the sec-
ondaries of each of these repeaters are respec-
" tively closed between the line conductors Cie!,
C104 .and C150, Ci5i, ete., it is noted that the
impulse velay and the control relay in the primary
and in the secondary of each loop repeater cecupy
their. operated positions. , Referring now to the
first loop repeater 1301, it is pointed out that
the impulse relay Ri350 and the control relay
RI1368. in the secondary. thereof, and the control
relay RI310 and the impulse relay RI380 in the
primary thereof, occupy their operated positions.
At this time, in the event a . telegraphic signal
is transmitted over the line conductors C149 and
Cl41, the circuit for energizing the lower wind-
ing of the impulse relay R1380 in series with the
lower. winding of the control relay R1318 is alter-
nately interrupted ang recompleted. When the
cireuit for energizing the lower winding of the
impulse relay RI380 and the control relay R1310
is interrupted, the impulse relay R1388 is re-
tained in its operated position due to the previ-
ously traced completed circuit, including the re-
sistors 1382 and 383, for energizing the ‘upper
winding thereof at this time;
trol relay Ri{370 restores due to the previously
traced completed path, including the resistor 1373

and the contacts 1362, for short-circuiting the -

upper winding thereof at this time. Upon re-
storing, the control relay RI370 interrupts, at the
contacts 1872, the previously traced path, includ-
ing the resistor 1363, for short-circuiting the up-
per winding of the control relay Al360, whereby
the previously traced circuit, including the resis-
tors 1363 and 1364, is made effective for ener-
gizing the upper winding of the last-mentioned
relay. Also, upon restoring, | the control relay
R1379 completes, at the contacts {371, an obvious
path, including the resistor 1352, for short-cir-
cuiting the upper winding of the impulse relay
R1358; thereby to cause the latter relay to re-
store exceedingly fast, the impulse relay R1358
being of the differential type. - Upon restoring,
the impulse relay R1350 interrupts, at the con~
tacts 1351,
cuit including the first loop. When the previ-
ously traced ecircuit for ‘energizing the lower
winding of the impulse relay R1380 in series with
the lower winding -of the control relay RI370 is
recompleted, the control relay R1310 reoperates.
Upon reoperating, the control relay RI370 inter-
rupts, at the contacts 1311, the previously traced
path, including the resistor [ 352, for short-cir-

connection from- the

the previously traced operative. ¢ir-
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cuiting” the upper winding of- the impulse relay
R 1350, whereby the previously traced eircuit, in--
cluding the resistors 1352 and 1353, is' again made
effective for energizing the upper. winding of the
last-mentioned relay, whereupon the impulse re-
lay ‘RI350 reoperates. Also the control relay
R1370 recompletes, at the contacts 1372, the pre-
Viously traced path, inclufling the resistor 1363,
for short-circuiting the upper winding of the con-
trol relay R1366. Upon reoperating, the impulse
relay RI350 recompletes, at the contacts (351,
the previously traced operative circuit including
the first loop, whereby the lower winding of the
impulse relay RI350 is again energized in series
with the lower winding of the control relay R1368.
Accordingly the control relay RI360 is retained
in its operated position due to the completed cir-
cuit for energizing the lower winding thereof, even

- though the previously traced path, including the
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resistor 1363 and the contacts 1372, for short-
circuiting the upper winding thereof is completed.
Moreover, the impulse relay R1350 remains in its
operated position due to the fact that the mag-
netic Aux produced, when the upper winding
thereof is energized, bredominates over the mag-
netic flux produced when the lower winding there.
of is also energized. “Accordingly the first loop
repeater 1301 has responded to the opening and
closing of the circuit: extending to.the primary
thereof to effect opening and closing of the cir-
cuit extending from the secondary thereof. Oof

‘course, it will be understood that the second loop

repeater 1302, the third loop repeater 1303 and
the fourth loop repeater (384 respond to the im-
bulse transmitted over the conductors CI40 and
C144 to repeat the impulse over the second, third
and fourth loops, in the manner explained above.

In the event a telegraphic signal is transmitted
over any one of the loops, such, for example, as
the first loop, the circuit for energizing the lower
winding  of the impulse relay R1350 in series
with the lower winding of the control relay R{360
is alternately interrupted and recompleted. When
the circuit for energizing the lower winding of
the impulse relay Ri358 and the control relay
R1360 is interrupted the impulse relay R1350 is
retained in its operated position due to the pre-
viously traced completed circuit, including the
resistors 1352 and 1353, for energizing the upper
winding thereof at this time; however, the con-
trol relay R1360 restores due to the previously
traced completed path, including the resistor
1363 and the contacts | 372, for short-circuiting
the upper winding thereof at this time. Upon re-
storing, the controi relay Ri360 interrupts, at
the contacts 1362, the previously traced path, in-
cluding the resistor 1313, for short-circuiting the
upper winding of the control relay R1370, where-
by the previously traced circuit, including the re-
sistors 1313 and 1374, becomes effective for ener-
gizing the upper winding of the last-mentioned
relay. Also, upon restoring, the control relay
R1350 completes, at the contacts 1361, an obvious
path, including the resistor 1382, for short-cir-
cuiting the upper winding of the impulse relay
R 1388, thereby to cause the latter relay to restore
exceedingly fast, the impulse relay R {380 being of
the - differential type. Upon restoring, the im-
pulse relay Ri380 interrupts, at the contacts 1381,
the previously traced operative circuit ‘including
the conductors C140 and Ci4f. When the previ-
ously traced circuit for energizing the lower wind-
ing of the impulse relay R1350 in series with
the lower winding of the control relay Ri260 is
recompleted, the control relay R1360 reoperates.
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Upon reoperating, the control relay RI1360: in-
terrupts, at the contacts 1361, the previously
traced path, including the resistor 1382, for short-
circuiting the upper winding of the impulse relay
RI1380; whereby the previously traced circuit, in-
cluding the resistors 1382 and 1383, is again made
effective for energizing the upper winding of the
last-mentioned relay, whereupon the impulse re-
lay R1380 reoperates. Also the control relay
R1360 recompletes, at the contacts 1362, the pre-
viously traced path, including the resistor 1313,
for short-circuiting the upper winding of the con-
trol relay R1376. Upon reoperating, the impulse
relay Ri380 recompletes, at.the contacts 1881,
the previously traced operative circuit, includ-
ing the conductors C{40 and CI#&l, whereby the
lower winding of the impulse relay R1380 is again
energized in series with the lower winding of the
control relay R1316. Accordingly the control re-
lay R1370 is retained in ifs operated position due
to the completed circuit for energizing the lower
winding thereof, even though the previously
traced path, including the resistor {373 ang the
contacts 1362, for short-circuiting the upper wind-
ing thereof is completed. Moreover, the im-
pulse relay R1380 remains in its operated posi-
tion due to the fact that the magnetic flux, pro-
duced when the upper winding thereof is ener-
gized, predominates over the magnetic flux pro-
duced when the lower winding thereof is also
energized. Accordingly the first loop repeater
i301 has responded to the opening. and closing
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of the circuit extending to the secondary thereof

to effect operating and closing of the circuit ex-
tending from the primary thereof. Of course,
it will be understood that the impulse trans-
mitted from the primary of the first loop repeater
{301 over the primaries of the second loop re-
peaters 1302, etc. will cause operation of the sec-
ond loop repeater 1302, etc. to repeat the im-
pulse over the secondaries thereof. Hence, the
telegraphic message received over any one of the
loops will be repeated by the associated loop re-
peater over the loop extending to the master po-
sition 1400 and also over the other loops.

Conclusions

From the foregoing it is apparent that a tele~
graph system is provided, which comprises im-
proved automatic switching apparatus for set-
ting up individual station calls and different loop
calls involving different combinations of stations
in the associated groups and all-loops calls in-
volving different combinations of stations in all
of the groups, and priority equipment, whereby
the operator at the master position may override
ordinary calls. o

While one embodiment, of the invention has
been disclosed, it will be understood that various
modifications ‘may be made therein which are
within the true spirit and scope of the invention.

What is claimed is: .

1. In 2 signaling system, a plurality of stations,
a plurality of selectors individual to said stations,
a loop, a plurality of loop relays individual to said
stations and normally individually disconnecting
said stations from said loop, & plurality of group
relays individually corresponding to different
combinations of said stations, each of said se-
lectors having a plurality of different, settings
having access to said loop and individually corre-
sponding to said group relays, means controllable
from any calling station for selectively operating
the selector individual thereto to any one of its

_settings, thereby to cornect said calling station
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serially in said loop and to contrel a correspond-~
ing one of said group relays, ‘means responsive to
the control of said one group relay for controlling
the loop relays individual to the corresponding
combination of said stations, and means respon-
sive to the control of the loop relay individual to
any station for connecting said last-mentiched
station serially in said loop, thereby to complete
g signaling connection from said calling station
by way of said loop to said last-mentioned called
combination of stations. :

2. In a signaling system, a piurality of stations,
a plurality of selectors individual to said stations,
a loop, a plurality of normally restored loop re-
lays individual to said stations, means controlled
when the loop relay individual fo any station is

-restored for disconnecting said last-mentioned

station from said loop and controlled when said
last-mentioned ‘loop relay is operated for con-
necting said last-mentioned station serially in
said loop, a plurality of group relays individually
corresponding to different combinations of said
stations, each of said selectors having a plurality
of different settings having access to said loop
and individually corresponding to said group re-
lays, means controllable from any calling station
for selectively operating the selector . individual
thereto to any one of its settings, thereby to con~
nect said calling station serially in said loop and
to control a corresponding one of said group re-
lays, and means responsive to the controi of said
one group relay for operating the loop relays in-
dividual to the corresponding combination of said
stations, thereby to complete a signaling connec-
tion from said calling station by way of said loop
to ‘said last-mentioned called combination of
stations. i

3. In a telegraph system, a plurality of sta-
tions each of said stations includihg a call trans-
mitter and a signal transmitter-receiver, a loop
normally excluding said stations and including a
plurality of serially connected impedance ele- -
ments. individually corresponding to the imped-
ance of the corresponding said stations, station
selection means selectively controllable to differ- '
ent positions and effective in each position to dis~
connect a different plurality of said impedance
elements from said loop and to connect a corre-
sponding different plurality ‘of said stations se-
rially in said loop, and means controllable from
the .call transmitter at any calling station for
connecting said last-mentioned station serially in
said loop and for selectively controlling said sta~
tion selection means to any of its positions, there-
by to complete a two-way signaling connection
from said calling station by way of said loop to
different called stations. :

4. In a telegraph system, a plurality of stations,
a, switching center, a plurality of lines individu-
ally extending between said stations and said:
switching centetr, a loop at said switching center
normally excluding said lines and including a plu-~
rality of serially connected impedance elements
indjvidually corresponding to said lines, station
selection means at said switching center selec-
tively controllable to different positions and ef-
fective to disconnect different groups of said im-
pedance elements from said loop and to connect
corresponding different groups of said lines se-
rially in said loop in place thereof, and means
controllable from any calling station for con-
necting the line individually -extending thereto
serially in said loop and for selectively controlling
said station selection means to any of its posi-
tions, thereby to complete a signaling connection
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from said calling station by way of said loop to
different called stations. -
5. In g signaling system, a, plurality of stations,
a loop, a plurality of impedance elements indi-
vidually corresponding to said stations, a plurality
. of relays individual to said stations and normally
individually disconnecting said stations from said
loop and individually conneécting said impedance
elements serially in said loop, and means con-
trollable from any calling stations for connecting
said last-mentioned stations seriallyin said loop
and for selectively controlling said relays to dis-
connect different ones of said impedance ele-
ments from said loop and to connect correspond-
ing different ones of said stations serially in said
loop, thereby to complete a signaling connection
from said calling station by way of said loop to
different called stations while maintaining the
‘impedance of said loop constant.
" ‘6. In a signaling system, a plurality of stations,
a loop normally excluding said stations and-in-
cluding a plurality of ‘serially connected imped-
ance elements individually corresponding to said
stations, station selection' means selectively con-
troliable to disconnect different ones of said im-
pedance elements from said loop and to connect
the corresponding ones of ‘said stations serially
in said loop in place of their associated imped-
ances, means controllable from any calling sta-
tion for testing the idle or busy condition of said
loop, and means governed in the event said loop
Is tested as busy for returning a busy signal to
said calling station and governed in the event

said loop is tested as idle for connecting said

calling station serially in said loop and for selec-
tively ‘controlling said station selection' means,
thereby to complete a signaling connection from
-said calling station by way of said loop to the
different called stations which have been con-
nected in said loop in place of their associated
impedances.

7. In a signaling system, a plurality of stations,
2 plurality of selectors individual to said sta-
tions and normally individually connected there-

%o, a loop normally excluding said stations and -

having terminals accessible to said selectors, sta-
tion selection medns’ selectively controllable to
seize different ones of said terminals to discon-
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‘of its settingé,-rrieans ‘responsive to the operation

of said last-mentioned selector te any one-of its

‘first settings for completing g signaling connec-

tion from said'callifig station to the called station
individually: corresponding to :said -one first set-
ting, and means responsive to.the operation of
said last-mentioned selector tc different ones
of its second settings for serially including. said
calling station:in said leop and for serially .in-
cluding any combination -of said stations in said

. loop corresponding to :the selected second sei-
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nect different groups of said stations from the .

ones of said selectors individual thereto and to
connect said last-mentioned stations in said loop,
means controllable from any calling station for

50 -

operating the connected selector individual there- -

to fo select said loop, means for testing the idle
or busy condition of said loop, and means gov-
erned in the event said loop is tested as busy
for returning a busy signal to said calling sta-

- tion and governed in the event said loop is tested’

as idle for selectively controlling said station se-

lection means, thereby to seize a set of said ter-

minals to complete a signaling connection from
said calling station by way of said loop to differ-
ent groups of called stations depending upon the
‘terminal seized.
8. In a signaling system, a plurality of stations;
a selector individual to each station, a loop as-
sociated with buf normally excluding said sta-
tions, each of said selectors having a plurality
of first settings individually coresponding to-said
-stations and a plurality of second settings com-
" monly corresponding to said Ioop and individually
corresponding to different combinations of the
stations associated therewith, means controllable
from any calling station for selectively operat-
ing the selector individual thereto to any one

-85

ting, thereby to complete.a signaling -connection
from said calling station to any of szid conibi-
nations of said stations. - = :

'5.'In a signaling system, a blurality of:stations,
a plurality of selectors individual to said ‘stations,
& conference trunk, station selection apparatus
selectively controllable in -accordance with dif-
ferent combinations of said stations, each of said
stations and said conference trunk being acces-
stble to each of said seléctors, means controllaple
from-any calling station for selectively operating
the selector individual thereto, means responsive

to the operation of said last-mentioned selecior

to select any called ‘station for testing the idle
or busy condition of said called station, means
governed in the event said called station is tested
as busy for returning a busy signal to said calling
station and governed in the event said called
station is tested as idle for completing a-signal
connection from said calling station to said called
station, means responsive to the operation of said
last-mentioned selector to select said conference
trunk for testing the idle or busy condition there-
of, means governed in the event said conference
frunk is tested as busy for returning -a busy. sig-
nal . to said calling station and- governed in the
event ‘said conference trunk is tested as idle for
selectively controlling said ‘station selection ap-
paratus in accordance with & particular called
combination of said stations, mesns responsive
to the control of said station selection -apparatus
in ‘accordance with - said last-mentioned :called
combination for testing the idle or busy condi-
tion of each station therein, and means governed
in the event one or more stations in said last-
mentioned called combination are tested as busy
for returning a busy signal to said calling station
and. governed .in.the evént each station in said
last-mentioned called .combination is: tested as
idle for.completing a signal connection from said
calling station by way of said conference trunk
to-said last~-mentioned ealled combination ¢f sta-
tions. - - ) .

10.°In a signaling system, a plurality .of sta-
tions, a plurality of selectors individual to “said
stations, each of said selectors being selectively

" ‘operative to select. different ones of:said stations
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and different combinations «of said" stations,
means controllable from:any calling ‘station for .
selectively operating -the . selector  individual
thereto, means responsive. to the "operation of
said last-mentioned selector for rendering- busy
said calling station, additional means responsive
to' the operation of :said last-mentioned selector
to select any called station for testing the idle

- or busy condition thereof, means governed in the

event said called station - is -tested. as’ busy for

‘returning - a busy signal to said calling station

and governed in the event said called -station is
tested as idie for completing a signal connection
between said calling station and.said called sta-
tion, whereby said called station is rendered busy,
further means responsive to the operation of said
last-mentioned selector to:select any .called com-
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pination of said stations for testing the idle or
busy condition of each station therein, and means
governed in the event one or more stations in
said called combination are tested as busy for
returning a busy signal to said calling station
and governed in the event each station in said
called combination is tested as idle for complet-
ing a signal connection between said calling sta-
tion and said called combination of stations,
whereby each station in said ealled combination
is rendered busy.
i1. In a signaling system, a plurality of sta-
tions, a plurality of selectors individual to said
stations, each of said selectors being selectively
operative to select different ones of said stations
and different combinations of said stations, means
controllable from any calling station for selec-
tively operating the selector individual thereto,
means responsive to the operation of said last-
mentioned selector for rendering busy said call~
ing station, additional means responsive to the
operation of said iast-mentioned selector to select
any called station for testing the idle or busy
condition  thereof, means governed in the event
said called station is tested as busy for returning
a busy- signal to said calling station and governed
in the event said called station is tested as idle
for completing & signal connection between said
calling station and said called station, whereby
said called station is rendered busy, further means
responsive to the operation of said last-mentioned
gelector to select any called combination of said
stations for testing the idle or busy condition of
each station therein, means governed in "the
event one Or more stations in said called com-
" pination are tested as busy for returning a busy
sigrial to said calling station and governed in the
event each station in said called combination is
tested as idle for completing a signal connection
between said calling station and said called com- :
bination of stations, whereby each station in said
called combination is rendered busy, and means
for preventing said further means from testing
said calling station as busy in the event said
called combination of stations includes said call-
ing station. o
12. Tn a signaling system, a plurality of sta-
tions, a plurality of selectors individual to said
stations, a loop pormally excluding said stations,
each of said selectors bhaving a plurality of first
settings individually corresponding to said sta~
tions and a plurality of second. settings commonly
corresponding to said loop and individually corre-
'sponding to different combinations of said sta~
tions, a network of variable impedance, means
controllable from. any calling station for selec~
tively operating the. selector individual thereto
to any one of its settings, means responsive to
the operation of said last-mentioned selector
any one of its first settings for completing a sig-
naling connection from said calling station by
way of said network to the called station indi~
vidually corresponding to said one first setting
and for setting the impedance of said network.
to a relatively high value, and means responsive:
to the operation of said last-mentioned selector
to any one of ifs second settings for serially in-
cluding in said loop said network and both said.
calling station and the combination of said sta-

. tions corresponding to said one second setting and.” *

for setting the impedance of said network to a
relatively low value, thereby to complete a sig-
paling circuit from said calling station to said.
last-mentioned called combination of stations.

13. In a signaling system, & plurality of sta-,
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tions, a plurality of selectors individual to said
stations, a conference trunk, station selection ap-
paratus selectively - controllable in -accordance
with different combinations of said stations, each
of said selectors having a plurality of -settings
commonly corresponding to said conference
trunk and individually corresponding to the
different combinations of said stations, means
controllaple from any calling station for selec-
tively operating the selector: individual thereto to
any one of its settings, means responsive to the
last-mentioned selector to its
one setting for testing the idle or busy condition
of said conference trunk, means governed in the
event said conference trunk is tested as busy for
returning a busy signal to said calling station
and governed in the event said conference trunk
is tested as idle for selectively controlling said
station selection apparatus in accordance with
the particular called combination of said stations
corresponding to said one setting of said. last-
mentioned selector, means responsive to the con-
trol of said station selection apparatus in ac-
cordance with said 1ast-mentioned called com-.
bination for testing the idle or busy condition of
each station therein, and means governed in the
event one or more stations in said last-mentioned
called combination are tested as busy for return-
ing a busy signal o said calling station and gov-
erned in the event each station in said last-
mentioned called combination is tested as idle for
completing a signal connection from said calling
station by way of gaid conference trunk to said
last-mentioned called combination of stations.

14, In a signaling system, a plurality of sta-
tions, a plurality of selectors individual to said -
stations, a conference trunk, station selection ap-
paratus - selectively controllable in. accordance

_With different combinations of said stations, each

of said selectors having.
commonly corresponding

a plurality of settings
to said conference trunk

~and individually corresponding to the different
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combinations of said stations, means controllable
from any calling station for selectively operating:
the selector individual thereto to any one of its
settings, means responsive to .the operation of
said Iast-mentioned selector to its one setting
for testing the idle or busy condition of said con-
ference trunk, means governed in the event, said -
conference trunk is tested as busy. for returning
a busy signal to said calling station and governed
in the event said conference trunk is tested as
idle for selectively controlling said station selec- .
tion apparatus in accordance with the particular
called combination of said stations correspond-
ing to said one setting of said last-mentioned se-
lector, means responsive-to the control of said
station selection apparatus in accordance  with
»said lagt-mentioned called combination for test-
ing the idle or busy condition of each station
therein, and means governed in the event one
or more stations in -said last-mentioned called
combination are tested as busy for releasing said
last-mentioned selector and governed in the event
each station in said last-mentioned called com-
pination is tested as idle for completing a signal
connection from said. calling station by way of
said ‘conference trunk to- said last-mentioned
called combination of stations. ' ’
15.In a signaling system, a plurality of sta-
tions, & plurality of selectors individual to said

~ stations, a loop, a plurality of normally restored

a5

loop -relays individual to said stations, means
controlled when the loop rélay individual to any

‘station ‘is restored for disconnecting said last-
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‘mentioned station:from said-loop and controlled
-When said last-mentioneq doop relay is operated
.for. connecting said . last-mentioned station seri-
2lly in said loop, a plurality of: 8roup relays:in-

dividuaily corresponding ‘to different comping.- :

tions of saiq stations, each of said selectors hav-

tor. individual thereto to.any one of its;,setting_s,
neans responsive to the operation of Said-last-
- Inentioned selector to its one setting for testing
the idle or busy condition- of saig loop, means

Boverned in the event said loop is tested as; busyf
for returning a busy signal to said. calling fha-

tion and governed in the-event said loop ig tested
as:idle for connecting said calling gtation serialiy
in said loop and for, controlling the one of .said
- 8roup relays corresponding to said one setting of
- said last-mentioned selector, a release relay op-

last-mentioned combina-
-tion of said stations, Whereby. a_signal -connec-
-tion is completed from saig calling station by
-Way. of said loop to said last-mentioned called
. Combination of said stations only in the event
that each station in said last-mentioneg called
combination of said stations is idle.

~ments, a plurality of selectors individual to.said
- stations, g loop normaliy excluding said. sta-
tions and said second impedance elements and
- serially including said first impedance elements,

operating the selector individual thei‘eto(to seize
-5aid loop and selectively to. centrol: said - station
selection means in accordance with any called

. combination of said stations, ‘whereby: the line =

cireuit individual to :each station in said-ecalled
- combination is governed; the line cireuit individ-

ually associateq with said calling station not be-

ing governed in the event
- tion excludes - said calling
.-calling . station is serially included. in. said loop
- by said last-mentioned‘selector,, and the first and
second impedance elements in sald last-men-
. tioned line circuit. are Tespectively included in
-and excluded from said loop; the line cireuit in-
dividually associated
- ing governed in the gvenst said calleg combing-
tion includes‘said caIling,station, whereby :aid
- calling station and the-second impedance element

said: called. combing-
station, whereby said

“in. said last-mentioned line circuit are serially.

included in said lIoop -and .the first. impedance in
said last-mentioned line circuit i excluded from
said loop, the line cireuit individually. associated
with each

other station Included in saig called

combination being governed, whereby. said other-
station is serially included-in said-loop and -the

first impedance element and ‘the:second imped-
.ance element in said »last-mentipned line circuit
are excluded from said loop. :

17. In a telegraph, system, a_master position:
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:ncluding o ‘s_ignalr;transmitter-receiver, -a-selec-
tor. -assoclated - with, said. master position, .g. pin-
~rality of stations accessible to :
.Of 'said stations including a signaj transmitter- -
-Yeceiver, means. for .setting up both station-to-
-Station.signal connections between said stations
.a2nd.conference signal connections involving dif-
ferent, combinations of said

said selector, each

stations, means con-

‘connectionvbet'ween»said master position and said

-called station, and additional meang contrellable
from said master bosition for forcing thé re.
lease of a prior signal connection involving said
.called station regardless

of the type thereof and
for completing said two-way signal connection
between said master position and said called sta-
tion,

T18.In g3 telegraph system, a master position

.45 gai

tion in said called combination,
19, in-a telegraph system,

stations including 5 Ssignaj transmitter—receiver,

neans-for setting up both station-to-station sig-
-nal connections
Terence -signal connections involving different

‘between said stations -and con.

combinations of said stations, means controllable

-are tested as busy for returning a busy signal to
-said ‘master. bosition and governeq in .the event

- each.station in said called combination is tested

a5

-as:idle for completing g two-way conference sig-

nal connection between saig master position and -

-each station in said called combination, and ad-
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ditional means controllable from said master
position for . forcing the release of each prior

signal connection involving a station in said

called combination regardless of the type thereof
and for completing said two-way conference sig-
nal connection between said master position and
each station in said called combination.

20. In a signaling system, a master position,
a selector associated with said master position,
a plurality of statigns, a loop normally. exclud-
ing said stations, means for setting up both sta-
tion-to-station signal connections directly. be-
tween said stations and conference signal con-
nections by way of said loop involving different
combinations of said stations, station selection
means adapted to be controlled in accordance
with different combinations of said stations,
means controllable from said master position for
. operating said selector to select said loop and to
condition said selector to. control said station
selection means in accordance with any. called
combination of said stations, means responsive

to the selection of said loop for testing the idle .

or busy condition thereof, means governed in the
event, said loop is tested as busy for returning a
busy signal to said master position and governed
in the event said loop is tested as idle for causing
said selector to control said station selection
means, means responsive to the control of said
station selection means in accordance with said
called combination for testing the idle or busy
condition of each station therein, and means
governed in the event one or more stations in
said called combination is tested as busy for re-
turning a busy signal to said master position and
governed in the event each station in said called
combination is tested as idle for including the
stations in said called combination in said loop,
thereby to set up a conference signaling connec-
tion from said master position by way of said loop
to the stations in said called combination.

21. In a signaling system, a master position,
a selector associated with said master position,
g plurality of stations, a loop normally excluding
said stations, means for setting up both station-
to-station signal connections directly between
said stations and conference signal connections
by way of said loop involving different combina-
tions of said stations, station selection means
adapted to be controlled in accordance with dif-
ferent combinations of said stations, means con-
trollable from said master position for operating
said selector to select said loop and to condition
said .selector to control said station selection
means in accordance with any called combination
of said stations, means responsive to the selection
of said loop for testing the idle or busy condition
thereof, means governed in the event said loop
is tested as busy for returning a busy signal to
said master position and governed in the event
said loop is tested as idle for causing said selector
to control said station selection means, means
responsive to the control of said station selection
means in accordance with said called combina-
tion for testing the idle or busy condition of each
station therein, means governed in the event one
or more stations in said called combination is
tested as busy for returning a busy signal to said
master position and governed in the event each
station in said called combination is tested as
idle for including the stations in said called com-
bination in said loop, thereby to set up a confer-
ence signaling connection from said master posi-
tion by way of said loop to the stations in said
called combination, and additional means con-

10

15

20

30

35

40

50

55

60

65

70

75

33

trollable from said master position for forcing
the release of a prior conference signal connec-
tion set up by way of said loop and each prior
sienal connection involving a station in said

. called combination regardless of the type thereof,

92. In. a signaling system, a master position,

-a selector associated with said master position;

a plurality of stations, a lodp normally exclud-
ing said stations, means for setting up both sta- -
tion-to-station signal connections directly be-
tween said stations and conference signal con-
nections by way of said loop involving different
combinations of said stations, station selection
means adapted to be controlled in ' accordance
with - different ' combinations of said stations,
means controllable from said master position for

_operating said selector to select said loop and to

condition said selector to control said station se-
lection means in accordance with any called com-
bination of said stations, means responsive to the
selection of said loop for testing the idle or busy
condition thereof, means governed in the event
said loop is tested as busy for returning a busy
signal to said master position and governed in
the event said loop is tested as idle for returning
an answer-back signal to said master position and
for causing said selector to control said station
selection means, means responsive to the control
of said station selection means in accordance with
said called combination for testing the idle or
busy condition of each station therein, means
governed in the event each station in said called
combination is tested -as idle for arresting the
return of said answer-back signal to said master
position and for ‘including the- stations in said
called combination in said loop, thereby to set
up a conference signaling connection from said
master position by way of said loop ‘to the sta-
tions in said called combination, and means gov-
erned in the event said answer-back signal is
returned to said master position g predetermined
time interval for releasing said selector,

23, In a signaling system, a master position,
a selector associated with said master position,
a plurality of stations, a loop normally exclud-
ing said stations, means for setting up both sta-
tion-to-station 'signal -connections directly be-
tween said stations and conference signal con-
nections by way of said loop involving differ-
ent combinations of said stations, station selec-
tion means adapted to be controlled in accord-
ance with different combinations of said stations,
means controllable from said master position for
operating said selector to select said loop and to
condition said selector to control said station se-
lection means in accordance with any called com-
bination of said stations, means responsive to the
selection of said loop for testing the idle or busy
condition thereof, means governed in the event
said loop is tested-as busy for returning a busy
signal to said master position and governed in the
event said loop is tested as idle for returning an
answer-back signal to said master position and
for causing said selector to control said station
selection means, means responsive to the con-
trol of said station selection means in accordance
with said called combination for testing the idle
or busy condition of each station therein, means
soverned in the event each station in said called
combination is tested as idle for arresting the
return of said answer-back signal to said master
position and for including the station in said
called combination in said loop, thereby to set up
a conference signaling connection from said
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master position by way of said loop to the stations
In said called combination, means governed: in
the event said answer-back signal is returned to
said master position a predetermined time in-
terval for releasing said selector, and additional
means controllable from said master position for
forcing the release of .a prior conference- signal
connection set up by way. of said loep and each
prior signal connection involving a statiorn.in said
called combination regardless: of the type thereof.

‘24, In a signalling system, a plurality of sta-
tions arranged in a first loop, a plurality of sta-
tions arranged in a second loop, & master station,
a plurality of repeaters;. a selector -for each sta-
tion, .a terminal in the master station selector
for each loop and for each station.thereon, an-
other terminal in the master station selector con-
nected to the repeaters and to a commen loop
equipment, means, controlled: from  the  master
station for operating its selector to seize any -of
said first terminals to thereby seize any particu~
lar station or any particular loop of.stations; and
for operating its selector to- seize said other ter-
minal to thereby extend a connection from: the
master station through said plurality of repeaters
and by means of said common: loop equipment to
& plurality of the stations in a plurality of loops.

25. In a printing telegraph system, a master
station, a plurality of other stations, a selector
individual to said master station-and a selector
individual to eachother station, a ‘loop circuit
for one group of said other stations,-a loop cir-
cuit for another group-of said: other stations,.a
" loop equipment for each loop: and:.a common-loop
equipment, terminals for the loop: equipment. of
each loop accessible only .to:the:selectors of.the
stations of that loop and to:the main. station
selector, terminals for the common loop equip-
ment- accessible- only to the master- station -se-
lector, means for operating the master station
selector to seize one of the terminals.-of -a loop
equipment to seize ene. or a. plurality of the stg-
tions on that loop and connect them with. the
master station via that loop or for operating the
master station selector to seize .a. terminal of the
common loop equipment to thereby.seize a- group
of the stations on. all loops. and connect them
with the master station via said common. loop
equipment, and means for operating the selectars
of the other stations to seize a group of the.sta-
tions only on the same loop.. : .

26. In a telegraph system, a plurality .of sta-
tions, a loop circuit. in which. all of said sta-
tions may be included, said Ioop normally includ-
ing a plurality of impedances, one for each sta-
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tion 'in place of the station itself, a selecting
switch, a set ef terminals in said switch for each
station, a: plurality ofsets of terminals in the
switch connected to:the locp, means for operat-
ing said switch to-seize one of said first sets of
terminals to thereby extend .a connection to'a
particular statien independent of said loop, or
for: operating said switch to seize ons of said
other sets of terminals: connected to the loop,

" each of said other sets having means associated

therewith for' substituting a different plurality
of said. stations in the loop-in place of the im-
pedances: corresponding -thereto, the number . of
stations included depending on the particular ter-

' minal seized. . :

27./In" a signalling system, a master station, a
selector therefor, a first:and second group of
stations, :a trunk for each group, a plurality of
terminals in said selector for each trunk, another
plurality of terminals in said selector connected to
a.repeater network, means associated with each of
said first plurality. of terminals for connecting

-a different plurality of said stations to the asso-

ciated trunk, means associated with each of said
other plurality of terminals for connecting & dif-
ferent plurality of said stations to said repeater
network, and means at the master station for Op-
erating’ said selector to seize any of said ter-
minaly and operate the means associated there-
with to thereby extend connections to any plural-
ity of the stations.of a loop via said first plu-
rality of terminals, or to. any plurality of sta~
tions ‘of..all groups via said other terminalg and
said network.

28.-In a signalling system, a calling station, a
plurality of called stations arranged in groups,. &
repeater, a selector, & series of terminals in said
selector for each group of stations, a relay in-
dividual to- each terminal, each relay ‘having
means’ for connecting a diferent group of the
called stations to the calling station when its
associated terminal is seized by the selector, a
series:of terminals in 'said selector for said re-
beater, a relay individual to. each repeater ter=
minal, each of said last: relays having means for
connecting. a different plurality of said called sta-
tions' through 'said repeater to the calling: sta-
tion. when the associated. terminal is seized by
said selector, and means controlled from the
calling station for operating said selector to. seize
any” of. said terminals to: operate the associated
relay. ' o

WM. WALTER OWEN,

Ezecutor of the Estate of Bernard D: Willis, De-~

ceased. - .



