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Application March 6, 1942, Serial No. 433,583. 

(Cl. 1?78—2) 28 Claims. 
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 type 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 
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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 a 
radial basis and conference connections are set 
up on a Series basis. 
Another object of the invention is to provide in 

a 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 
for setting up conference Connections on a series 
basis. 
A further object of the invention is to provide 

in a signaling system including a master posi 
tion, a plurality of groups of stations and a corre 
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sponding plurality of loops, improved switching 
apparatus forsetting 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 

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

Further features of the invention pertain to 
the particular arrangement of the circuit elle 
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 
a unified telegraph system. 
Description of the apparatus incorporated in the 

telegraph system. 
Referring now more particularly to Fig. 1 of 

the drawings the telegraph System there illus 
trated comprises a master position 400 and a 
plurality of groups of stations arranged in a 
corresponding plurality of loops; more specifi 
cally, the system comprises a 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 3 to 38, inclu 
sive) arranged in a second loop, a third group 

, of stations (including eight stations 4 to 48, in 
clusive) arranged in a third loop and a fourth 
group of stations (including eight stations 5 to 58, 
inclusive) arranged in a fourth loop. The master 
position 400 is provided with a master selector 
500 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 2, 22, etc., 3, 32, etc., 4, 
42, etc., and 5, 52, etc., are respectively provided 
with the line circuits 400 800, etc., 23 , 231', etc., 
24, 24', etc., and 25 f, 25', etc., individual there 
to, and the station selectors 500, 900, 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 
to 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. 
loop equipment 243 and the fourth loop equip 
ment 253, individual thereto, and the first loop 
repeater 30, the second loop repeater 302, the 
third loop repeater 303 and the fourth loop re 
peater l364, individual thereto. Finally a, plu 
rality of receiving printers P40, P402 and 
Pi403 are provided at the master position 400. 
In the telegraph system the master selector 

500 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 200. Similarly, each 
individual station in each group has access to 
each other individual station in the same group, 

O. 

5 
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 500 associated with the master position 
400 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 loop equipment 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 communi 
cation purposes. Similarly, when the master 
selector 500 associated with the master position 
f400 Seizes all of the loops under the control of 
the loop common equipment 200, the loop com 
mons equipment 200 mayº be selectively con 
trolled, whereby any combination of one or more 
stations in each of the loops may be cut into the 
associated loops for communication purposes. 

Considering now the trunking arrangement in 
greater detail with reference to Figs. 17, 7 and 
k1; it is pointed out that the naster selector 500 
and each of the station. Selectors: 500, 900, etc. 
have access to the respective stations: 2, 22, etc. 
in the first group by Way of the respective first, 
second, etc. contact sets in the second level in 
the contact banks of the associated Strowger 
mechanisms; 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 the third level in the contact banks 
of the associated Strowger mechanisms; the 
selectors mentioned have access to the respective 
stations 4, 42, etc. in the third group by Way of 
the respective first, second, etc. contact sets in 
the fourth Eevel in the contact banks of the asso 
ciated Strowger mechanisms; and the selectors 
mentioned have access. to the respective stations. 
5 , 52, etc. in the fourth group by way of the re 
spective first, second, etc. contact sets in the fifth 
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contactsets in the eighth level in the contact banks 
of the associated Strowger mechanisms; and the 
master selector 500 and the station selectors 
252, etc., individually associated With the stations 
in the fourth group, have access to the terminal 
line conductors Cl54 and C 55 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 500 has access to the conductors C40 
and Cl4 extending to the primaries of the loop 
repeaters 30?, etc. by way of the first four con 
tacts in the tenth level in the contact bank of 
the associated Strowger mechanism T 00; while 
the station selectors 500, 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 C30, 
C3 f. and C33, Cl34 and Cl36, C3, respec 
tively extending to the receiving printers Pi40, 
P402 and P 403 provided at the master position 
400 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 Pi40i, Plá02 and 
P463, a transmitting printer Pi400; while each 
station comprises a combined transmitting-re 
ceiving printer. For example, the stations 2 and 
22 respectively comprise the combined transmit 
ting-receiving printers. P2 and P22. 

Preferably, the transmitting printer P409 pro 
vided at the masterºposition 400 is of the Mor 
krum-Kleinschmidt type, comprising, as shown 
in Fig. 14, a dial D?44, a release" key K442, a 
transmitter T443, a printer magnet M. 444, an 
operating motor Mi A45, a supervisory lamp L.f446, 
a lamp control relay R 450, a motor start relay 
Rf460 and a control network connected arid ar 
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level in the contact banks of the associated 
Strowger mechanisms. Also the master selector 
f 500 and the station selectors 500, etc., individual 
ly associated with the stations in the first group, 
have access to the terminal line conductors CfOf 
and CfO4 of the first loop by way of the first eight 
contact sets in the sixth levelin the contact banks 
of the associated Strowger mechanisms; the 
master selector 500 and the station selectors 232, 
etc., individually associated with the stations in 
the second group, have access to the terminal line 
conductors Ci50 and C5 of the second loop by 
way of the first eight contact sets in the seventh 
level in the contact banks of the aSSociated 
Strowger mechanisms; the master selector 500 
and the station selectors 242, etc., individually as 
sociated with the stations in the third group, have 
access to the terminal line conductors C52 and 
C 53 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 400 is iden 
tical " to thie receiving "printer Pli 40 ft, shown in Fig. 
14, which is of the Morkrum-Kleinschmidt type 
comprising a printer magnet M 473, an operat 
ing motor Mf 472, a motor start relay R. 470 and 
a control network connected and arranged in a 
manner more fully described hereinafter. Fur 
ther the master position. 400 comprises a priority 
key. Kf4S5 which is utilized in conjunction with 
the master selector 500, 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 P2 
and P22 respectively provided at the stations 2 
and 22. Preferably, the combined transmitting 
receiving printer P2 provided at the station 2 
is of the Morkrum-Kleinschmidt type compris 
ing, as shown in Fig. 4, a dial D44, a release key 
K442, a transmitter T443, a printer magnet M444, 
an operating motor M445, a supervisory lamp 
L446, a lamp control relay R459, 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 Morkrun-Kleinschmidt type 
comprising, as shown in Fig. 8, a dial D84, a re 
lease key K842, a transmitter T843, a printer 
magnet M844, an operating motor M845, a su 
pervisory lamp E846, a lamp control relay R850, 
a motor start relay. R860 and a control network 
connected and arranged in a manner more fully 
described subsequently. 
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The master selector 500, shown in Figs. 15 

to 17, inclusive, comprises a Strowger mechanism 
700 and a minor switch 600, the minor switch. 
600 constituting a portion of a timing arrange 
ment described in detail hereinafter. 
ger mechanism TC0 comprises a wiper set, in 
cluding the wipers 70 to 706, 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 700 includes a vertical 
magnet M1586 for moving the wiper set in the 
vertical direction, a rotary magnet M587 for 
moving the wiper set in the rotary direction and 
a release magnet M.588 for releasing the Wiper 
set and for causing it to be returned to its nor 
mal vertical and rotary positions. Also associat 
ed with the Strowger mechanism 700 are a num 
ber of sets of switch springs. S59, S592, St 595 
and S1690 which are actuated by the various 
movements of the wiper set, in a manner more 
fully described hereinafter. The minor switch 600 comprises a rotary wiper 60 provided with 
an associated contact bank, including ten cir 
cumferentially spaced-apart contacts. Also the 
minor switch 600 includes a rotary magnet 
Mi 602 for rotating the wiper 60i and a release 
magnet Mt. 603 for releasing the wiper 60 and 
for causing it to be returned to its nor 
mal position. Also a set of Switch Springs 
S. 604 is associated with the minor switch 600, 
which is actuated by the rotation of the Wiper 
60 in a manner more fully explained herein 

aftel. 
Further the master selector i 500 comprises a 

relay group, including a line relay R50, a hold 
relay R1540, a control relay R2550, two series re 
lays R 560 and R? 590, two timer relays R 570 
and R? 580, two control relays Rf6 0 and R 620, 
a release relay Ri G30, a switching relay R? 640, a 
flash relay Rt 650, a test relay R 669, a digit re 
lay R 670 and a switch-through relay R 689, and 
a control network connected and arranged in a 
manner more fully described hereinafter. Also 
the master selector 500 comprises a battery 
629 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 
Ci A66 and C (467 extending to the priority key 
K465 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 
500 and 900 respectively provided at the stations 
21 and 22. The station selector 509, shown in 
Figs. 5 to 7, inclusive, comprises a Strowger mech 
anism. 700 and a minor switch 600, the minor 
switch 680 constituting a portion of a timing ar 
rangement described in detail hereinafter. The 
Strowger mechanism 09 comprises a wiper set, 
including the wipers to 706, 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 mechanism700 includes a vertical mag 
net M586 for moving the wiper set in the vertical 
direction, a rotary magnet M587 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 700 are a number of Sets of 
switch springs S59 , S592, S595, S622 and S690 

The Strow 
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3 
the wiperset, in a manner more fully described 
hereinafter. The minor switch 600 comprises a 
rotary wiper 60 i 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 60 and a release magnet M603 for releas 
ing the wiper 60 and for causing it to be re 
turned to its normal position. Also a set of 
switch springs S604 is associated with the minor 
switch 600 which is actuated by the rotation of 
the wiper 60, in a manner more fully explained 
hereinafter. 

Further the station selector 500 comprises a 
relay group including a line relay R50, a busy 
relay R520, a cut-in relay R530, a hold relay R540, 
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a control relay R550, two series relayS R560 and 
R590, two timer relays R570 and R580, two con 
trol relays R60 and R620, a release relay R630, 
a switching relay R640, a flash relay R.650, a test 
relay R660, a digit relay R670 and a Switch 
through relay R680, and a control network con 
nected and arranged in a manner more fully 
described hereinafter. Also the Station Selector 
500 comprises a battery 629 supplying 110 volt 
potential and four terminals W, X, Y and Z; the 
terminas Y and Z being connected together and 
included in a circuit for energizing the release 
magnet M588 of the Strowger' mechanism. 700, 
and the terminals W and X being Open-circuited, 
for a purpose more fully explained hereinafter. 

Similarly the station selector 900, shown in 
Figs. 9 to 11, inclusive, comprises a Strowger 
mechanism : 0) and a minor switch 000, the 
minor switch 000 constituting a portion of a 
tinning arrangement described in detail herein 
after. The Strowger mechanism 00 comprises 
a wiper set, including the wipers 0, to O6, 
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 f 90 includes a ver 
tical magnet M986 for moving the Wiper set in 
the vertical direction, a rotary magnet MI987 
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 O9 are a 
number of sets of switch springs S99, S992, S995, 
S022 and SO 90 which are actuated by the vari 
OuS movements of the wiper set, in a manner 
more fully described hereinafter. The minor 
switch i 1000 comprises a rotary wiper I 09 i pro 
vided with an associated contact bank, includ 
ing ten circumferentially spaced-apart contacts. 
Also the minor switch 000 includes a rotary 
magnet MO2 for rotating the wiper of and 
a release magnet MOO3 for releasing the wiper 
00 and for causing it to be returned to its 
normal position. Also a set of switch springs 
S004 is associated with the minor switch f(g) 
which is actuated by the rotation of the wiper 
100, in a manner more fully explained herein 
after, 

Further the station selector 990 comprises a 
relay group, including a line relay R940, a busy 
relay R920, a cut-in relay R930, a hold relay 
R949, a control relay R950, two series relays 
R960 and R990, two timer relays R90 and R980, 
two control relays Rio to and R020, a release 
relay R939, a Switching relay R? 640, a flash 
relay Rio50, a test relay Ri O60, a digit relay 
R070 and a switch-through relay R080, and 

which are actuated by the various movements of 75 a control network connected and arranged in a 
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manner more, fully described hereinafter. Also 
the station selector 900 comprises a battery 029 
supplying 10: 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 M988 of the Strow 
ger mechanism if 00, and the terminals W and 
X being open-circuited, for a purpose more fully 
explained hereinafter. 

Preferably, the -station line circuit provided at 
each station is identical to the station line cir 
cuits 400 and 80 respectively provided at the 
stations 2 and 22. The station line. circuit 49, 
shown in Fig. 4, comprises a relay group, in 
cluding a loop relay R4f0 and a priority relay 
R42, and a control network connected and ar 
ranged in a manner more fully described here 
inafter. Similarly, the station line circuit 800, 
shown in Fig. 8, comprises a relay group, includ 
ing a loop relay R80 and a priority relay R820, 
and a control network connected and arranged in 
a 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, etc., and 8G, a busy relay R30, 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 2 and 22 into the first loop; 
the group relay 3G is operative to cut the first 
three stations 2, 22 and 23 into the first loop; 
other group relays, not shown, are operative to 
cut corresponding numbers of the Stations 2, 22, 
etc., into the first loop; while the group relay 8G 
is operative to cut all eight of the stations 2 
to 28, inclusive, into the first loop. 
The loop common equipment 20, shown in 

Figs...12 and 13, comprises a relay group, includ 
ing four mixed group relays MG, 2MG, 3MG 
and AMG, a priority relay Ri2O and a switching 
relay R 310, 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 MG is operative to cut the 
first stations 2 ?, 3, 4 and 5 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 
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erative to cut other combinations of the stations . 
2, etc., 3, etc., 4t, etc., and 5, etc., 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 200 comprises a num 
ber of batteries 322, 332, etc., and 342, each 
of which is adapted to supply 10 volt potential 
to the various loop repeaters 30, etc., in a man 
ner more fully explained hereinafter. 

Preferably, each of the loop repeaters is iden 
tical to the first loop repeater 3 which con 
prises, as shown in Fig. 13, a relaygroup, includ 
ing two impulse relays R 350 and R380 and two 
control relays R 360 and R3B, 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 apparatts 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 400 is idle the 

master selector 500 occupies its released position 
shown, at which time a local circuit is completed 
for energizing the winding of the line relay Rf 5i O 
in Series with the printer magnet M 444, this cir 
cuit extending from the positive terminal of the 
battery 629 by way of the contacts 63 and 
f68, the dial D44t, the release key K 442, the 
transmitter Ti 443, the printer magnet M 444, 
the winding of R? 50, the contacts S32, 682 and 
I 685, - and the resistor i 625 to the negative ter 
minal of the battery 629. Accordingly, the line 
relay R50 occupies its operated position, there 
by to complete, at the contacts 5 , an obvious 
circuit for energizing the winding of the hold 
relay R 540, whereby the latter relay occupies 
its operated position. 

Similarly, when each station is idle the indi 
Widually associated line circuit and the individu 
ally, associated station selector occupy their re 
leased positions shown. For example, when the 
station 2 is idle a local circuit is completed for 
energizing the winding of the line relay R5 0 in 
series with the printer magnet M844, this cir 
cuit extending from the positive terminal of the 
battery 629 by way of the contacts 63, 68, 53, 
42f and 4f f, the dial D441, the release key K442, 
the transmitter T443, the printer magnet M444, 
the contacts 43, the Winding of R50, 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 R50 occupies its oper 
ated position, thereby to complete, at the contacts 
5f, an obvious circuit, including the contacts 
535, 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 52 to the control conductor 
C 3, thereby to mark the station 2 as idle to 
the master Selector 500 and to the various sta, 
tion Selectors having access thereto. 

in a like manner, when the station 22 is ide 
a local circuit is completed for energizing the 
winding of the line relay R90 in series with the 
printer magnet M844, this circuit extending from 
the positive terminal of the battery 029 by way 
of the contacts fo3, 08, 93t, 82 and 8 , the 
dial D841, the release key K842, the transmitter 
T843, the printer magnet M844, the contacts 83, 
the winding of R90, the contacts 933, 1932, 82 
and 085, and the resistor f025 to the negative 
terminal of the battery 029. Accordingly the 
line relay R90 occupies its operated position, 
thereby to complete, at the contacts 9f , an ob 
vious circuit, including the contacts 935, for en 
ergizing the winding of the hoid 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 R93 and 
the contacts 92 to the control conductor C 4, 
thereby to mark the station 22 as idle to the 
master selector f 500 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 2 to 28, inclusive, in the first 
group are idle, a chain circuit is completed in 
the associated first loop between the terminal line 
conductors Ciol and C04 thereof; which chain 
circuit includes an impedance element in each 
of the station line circuits 400, 800, etc., respec 
tively associated With the stations 2, 22, etc. 
More specifically, the chain circuit in the first 
loop extends from the terminal line conductor 
COf thereof by way of the impedance element 
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43 in the station line circuit 400, the contacts 
49, Ci02, the impedance element 83 in the sta 
tion line circuit 800, the contacts 8 9, ClO3. (the 
impedance elements in the other station line cir 
Cuits, not shown), and the contacts 34 to the 
terminal line conductor Ci 04 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 elements 43 and 83 
respectively correspond to the impedances of the 
stations 2 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 800, respectively, 
comprise the impedance elements 432 and 832 
which respectively correspond to the impedances 
of the stations 2 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 D44 in accordance 
with the call number 22 of the called Station 22. 
Thus the dial D44 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 RAC in the aSSO 
ciated station selector St. First, the line relay 
R5 it follows the first digit, restoring 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 R50 restores and then 
reoperates it interruptS. and then recompletes, at 
the contacts 5 , the previously traced circuit 
for energizing the Winding of the hold relay 
R.523. However, the hold relay R54) remains 
in its operated position during impulsing as it is . 
of the slow-to-release type. Also each time the 
line relay R50 restores and then reoperates it 
completes and then interrupts, at the contacts 
53, an obvious circuit iOr energizing the Wind 
ing of the lamp control relay R45t, thereby to 
cause the latter relay to follow the impulses of 
the first digit. Each time the lamp control re 
lay R45 operates and then restores it completes 
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When the loop common equipment 200 oc 
cupies its restored position the SWitching relay 
R. 30 occupies its restored position, whereby 
there is completed, at the contacts 32, 34 and 
í3Í 6, 13 í8, etc., circuits for respectively energiz 
ing the secondaries of the loop repeaters 30, 
302, etc. More specifically, at the contacts 3:2 
and 34, a circuit is completed for energizing 
the Secondary of the first loop repeater 30, in 
cluding the lower windings of the impulse relay 
R 350 and the controll ' relay RI360; the last 
mentioned circuit extends from the positive ter 
minal of the battery 322 by Way of the contacts 
36, the resistor 320, the contacts 32, the re 

sistor 32, the lower windings of R?.350 and 
R360 and the contacts 35 to the negative ter 
minal of the battery 322. Also, at the contacts 
39 of the restored switching relay R. 3 C, there 

is completed a series circiut for energizing the 
primaries of the various loop repeaters 30, etc. 
The last-mentioned circuit extends from the posi 
tive terminal of the battery 342 by way of C40, 
the primaries of the loop repeaters 304, 363 
and 302, the contacts 38, the lower windings 
of the control relay Rd 370 and the impulse relay 
R380, the resistor 34, C4 and the contacts 
(39 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 any 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 45, an oio 
vious circuit for illuminating the Supervisory 
lamp L446, whereby the supervisory lamp Li6 
is flashed in accordance With the impulses of the 
first digit. The first time the line relay R59 
restores it completes, at the contacts 52, a cir 
cuit, including the COntacts 535 and 54 and tine 
contacts 594 of the set of SWitch Springs S592, 
for energizing the Winding of the series relay 
R56 in series with the Vertical magnet M?86; 
Whereby the Series relay R560 operates and the 
vertical magnet M58 operates in order to drive 
the Wiper Set of the StroWger mechanism to one 
Step in the vertical direction. When the Wiper 
Set of the StroWger mechanism to is driven 
one step in the Wertical direction the sets of 
SWitch Springs S59, S592 and S595 are actuated. 
Upon operating, the series relay R56) completes, 
at the contactS 563, an alternative circuit for en 
ergizing the Winding thereof in series with the 
Wertical magnet MI586. The last-mentioned cir 
cuit extends, When completed, from the positive 
terminal of battery by Way of the contacts 535, 
5i 2 and 54 f, the contacts 593 of the set of switch 
Springs S592, the contacts 563, the winding of 
R560 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 52, the previously traced alternative cir 
Cuit for energizing the Winding of the series re 
lay R566 in series with the vertical magnet MS86, 
thereoy to cause the Wertical magnet M58 to 
restore. However, the series relay R360 does not 
restore during impulsing as it is of the slow-to 
release type. 

Also, upon operating, the series relay R560 
Completes, at the contacts 56A, an obvious circuit, 
including the set of SWitch Springs. S59, for ener 
gizing the Winding of the control relay R60, 
thereby to cause the latter relay to operate. 
Upon operating, the control relay R-6 completes, 
at the ContactS 6, 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 S59 f, the contacts 633 
and 67?, the contacts 623 of the set of switch 
Springs S622, the contacts Glf and the winding of 
R60 to the negative terminal of battery. Also 
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the series relay R560 completes, at the contacts 
564, an obvious circuit, including the contacts 
537, 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 52, the previously traced path for 
applying negative battery potential by way of the 
winding of the cut-in relay R530 to the control 
conductor C 3; and completes, at the contacts 
522, an obvious path for applying positive battery 
potential to the control conductor C3, thereby 
to mark the station 2 as busy to the masterse 
lector 1500-and the various station selectors hav 
ing access thereto. Further the series relay R560 
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 relay to operate. Upon operating, 
the control relay R550 completes, at the contacts 
554, an obvious holding circuit, including the re 
sistor 576, for energizing the winding thereof, 
Also the control relay R550 completes, at the con 
tacts 55, an obvious circuit for energizing the 

O 

5. 

20 

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 46, 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 553, a circuit for energizing the Winding of 
the timer relay R570, this circuit extending from 
the positive terminal of battery by Way of the con 
tacts 544, 6i5 and 553, the winding of R570 and 
the resistor. 575 to the negative terminal of bat 
tery. Shortly after the timer relay R5 is thus 
energized, this relay being of the slow-to-Operate 
type, it operates to interrupt, at the contactS 572, 
a normally completed path for short-circuiting 
the winding of the timer relay R589; and to.com 
plete, at the contacts 51, 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 54, 65, 
553 and 5.7, the winding of R580 and the resistor 
574 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 58, an 'obvious 
path for short-circuiting the Winding, of the timer 
relay R50, thereby to cause the latter relay to 
restore shortly thereafter. Upon restoring, the 
timer relay R50 interrupts, at the contacts 57 f, 
the previously traced circuit for energizing the 
winding of the timer relay.R580; and recompletes, 
at the contacts 572, the previously mentioned path 
for short-circuiting the winding of the timer relay 
R580, thereby to cause the latter relay to restore 
shortly thereafter. Upon restoring, the timer re 
lay R589 interrupts, at the contacts. 58, the pre 
viously mentioned path for short-circuiting the 
winding of the timer relay R570, whereby the pre 
viously traced circuit for energizing the Winding 
of the timer relay R570 is recompleted in order 
to cause the latter relay to reoperate Shortly 
thereafter, in the manner previously explained. 
Accordingly the timer relays R570 and R580 oper 
ate and restore in accordance with the cycle de 
scribed above in order to measure Successive time 
intervals. Each time the timer relay R50 re 
'stores, while the timer relay R580 occupies its 
operated position in the cycle described above, a 
circuit is completed by the timer relay R50, at the 
contacts 513, for energizing the rotary magnet 
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M602 of the minor switch 600. The last-men 
tioned circuit, extends, from the positive terminal 
of battery by way of the contacts 544, 65,553, 
573. and 582 and the rotary magnet M602 to bat 
tery. Accordingly the rotary magnet M602 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 60 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 R50 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 
R50 then reoperates in order to interrupt, at the 
contacts 52, 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-release type, as 
previously noted. Upon restoring, the series relay 
R560 interrupts, at the contacts 56, the previ 
ously traced operating circuit for energizing the 
winding of the control relay R60; 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 R520 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 563, a further point in 
the previously traced alternative circuit for ener 
gizing the winding thereof in series with the verti 
cal magnet M586; and prepares, at the contacts 
562, a circuit traced hereinafter for energizing 
the winding of the series relay R599 in series 
with the rotary magnet M587. 
The line relay R50 then follows the second 

digit 2, in the manner explained above. The first 
time the line relay R5 forestores it completes, at 
the contacts 5 (2, the previously mentioned circuit 
for energizing the winding of the series relay 
R590 in series with the rotary magnet M587, this 
circuit extending from the positive terminal 
of battery by way of the contacts 535, 512 
and 54t, the contacts 593 of the set of switch 
springs S592, the contacts 562 and 62, the wind 
ing of R590 and the rotary magnet M58 to bat 
tery. When thus energized the series relay R590 
Operates to complete, at the contacts 59, an obvi 
ous alternative circuit for energizing the wind 
ing thereof in series with the rotary magnet 
M587. Also the series relay R590 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 hereinafter for ener 
gizing the winding of the control relay R620. 
Further the series relay R590 completes, at the 
contacts 595, a circuit, including the set of switch 
springs S59 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 R670 interrupts, at the con 
tacts 67, the previously traced holding circuit 
for energizing the winding of the control relay 
R60, thereby to cause the latter relay to restore. 
Also the digit relay R670 interrupts, at the con 
tacts .672, 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 circuit for energizing the wind 
ing of the test relay R660; and interrupts, at the 
contacts 614, 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 700., 
Upon restoring, the control relay R60 inter 

rupts, at the contacts 6, 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 M587. 
Also the control relay R60 prepares, at the con 
tacts 6 f3, 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 R680; and in 
terrupts, at the contacts 65, 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 
M682. Finally the control relay R60 completes, 
at the contacts 64, an obvious circuit, including 
the contacts 544 and the set of switch springs 
S604, for energizing the release magnet M603 of 
the minor switch 600, the set of switch springs 
S604 being actuated into engagement when the 
wiper 60 of the minor switch 600 is driven one 
step in the clockwise direction away from its 
normal position. When thus energized the re 
lease magnet M603 operates, thereby to release 
the wiper 60 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 R570 and 
R589 under the control of the operated control 
relay R60 to energize intermittently the rotary 
magnet M602 of the minor switch. 600, it will be 
understood that the wiper 60 of the minor switch 
600 is advanced step by step in the clockwise di 
rection following the first digit while the control 
relay R6 0 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 60 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 control relay R6 to 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 60 l of the minor switch 600 
is driven into engagement with the fifth contact 
in the associated contact bank, whereby a circuit, 
including the contacts 554 and the wiper 60 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 
R630. When thus energized the release relay 
R630 operates to complete, at the contacts 634, 
an obvious holding circuit, including the contacts 
554, 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 R50, 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 R60, thereby 
to cause the latter relay to restore. 
Upon restoring, the line relay R50 interrupts, 

at the contacts 51, the previously traced circuit 
for energizing the winding of the hold relay R549, 
thereby to cause the latter relay to restore shortly 
thereafter, the latter relay being of the slow-to 

Upon restoring, the hold relay R540 
interrupts, at the contacts 54, a further point in 
the previously traced original circuit for ener 
gizing the winding of the series relay R590 in 
Series with the rotary magnet M587; and com 
pletes, at the contactS 542, a circuit, including the 
contacts 535, 52 and 688 and the set of Switch 
Springs S595, for energizing the release magnet 
M588 of the Strowger mechanism T GO. When thus 
energized the release magnet M588 operates to 
complete, at the contacts 589, an obvious holding 
circuit, including the set of switch springs S595, 
for energizing the latter magnet and to release 
the Wiper Set of the Strowger mechanism and 
to CauSe it to be returned to its normal position. 
When the Wiper set of the Strowger mechanism 
700 is thus released the sets of switch springs 
S59, S592, and S595 are actuated. More par 
ticularly, the set of switch springs S595 is actu 
ated into disengagement, thereby to interrupt 
the pleviously traced holding circuit for energiz 
ing the release magnet M588, whereupon the 
latter magnet restores. 

Also, upon restoring, the hold relay R540 com 
pletes, at the contacts 535, multiple circuits sub- . 
Stantially identical to those previously traced for 
energizing the windings of the timer relays R570 
and R580 and the rotary magnet M62 of the 
minor Switch 600. Accordingly the rotary magnet 
M602 continues to operate and restore intermit 
tently, thereby to drive the wiper 60 of the minor 
SWitch 600 additional steps in the clockwise direc 
tion. When the wiper 6 engages the ninth 
contact 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 R550, thereby to 
cause the latter relay to restore. Upon restoring, 
the control relay R550 interrupts, at the contacts 
554, the previously mentioned path for short 
circuiting 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 
R520 interrupts, at the contacts 522, the previ 
ously traced path for applying positive battery 
potential to the control conductor CfI3; and com 
pletes, at the contacts 52 f, the previously traced path for applying negative battery potential by 
Way of the Winding of the cut-in relay R530 to 
the control conductor C i? 3; whereby the station 
2 is again marked as idle to the master selector 
50 and the various station selectors having 

access thereto. 
: Upon restoring, the release relay R680 recom 
pletes, at the contacts 632, the previously traced 
local circuit for energizing the winding of the 
line relay R540, thereby to cause the latter relay 
to reoperate. Upon reoperating, the line relay 
R5f G recompletes, at the contacts 5 , the previ 
ously traced circuit for energizing the Winding of 
the hold relay R540, thereby to cause the latter 



relay, to reoperate. Upon reoperating, the hold 
relay R54 completes, at the contacts' 544, the 
previously traced circuit, including the contacts 
63 and the set of switch springs S604, for ener 
gizing the release; magnet M603 of the minor 
switch. 602. When thus energized the release 
magnet M693 operates, thereby to release the 
wiper 60 of the minor switch 600 and to cause it 
to be returned to its normal position; Whereupon 
the set of switch springs S604 is actuated in Order 
to interrupt the previously traced circuit for ener 
gizing the release magnet M693. At this time 
the line relay R50 and the hold relay R540 in the 
station selector 500 occupy their operated posi 
tions; while the Strowger mechanism T 80 and the 
minor switch º 600 are completely released. I AC 
cordingly, at this time, the station selector 500 is 
completely released and in readiness for further 
Se. 
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 R50 reoperates and 
the wiper set of the Strowger mechanism T 00 is , 
ödriven two steps in the rotary direction. . AC 
cordingly, at this time, the wiper set of the 
Strowger mechanism 700 engages the second con 
tact Set, in the Secondlevel in the aSSociated cOn 
tact bank and, shortly thereafter, the series relay 
R590 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 59, a further point in 
the previously traced alternative circuit for ener 
gizing the winding thereof in series with the ro 
tary magnet M587; and interrupts, at the con 
tacts 595, the previously traced circuit for ener 
gizing the winding of the digit relay R610; how 
ever, the digit relay R670 does not immediately 
restore as it is of the slow-to-release type. Also 
the series relay R59) prepares, at the contacts 594, 
a further point in the 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 70 and the winding of the test relay : 
R660. The above-mentioned test circuit extends 
from the control wiper 703 of the wiper set by way 
of the contacts 673, 68 and 593 and the Winding 
of the test relay R660 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 
Clf4 thereof and is applied to the control wiper 
703 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 664, an obvious cir 
cuit, including the contacts 65f, for energizing 
the winding of the lamp control relay R450, there 
by to cause the latter relay to operate. Also the 
test relay R660 completes, at the contacts -665, 
an obvious circuit, including the resistor 628, for 
energizing the winding of the flash relay R.650, 
.thereby to cause the latter-relay to operate short 
ly thereafter, the flash relay R650, beings of the 
slow-to-operate type. Upon operating, the flash 
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obvious path for short-circuiting, the Winding 
thereof, whereby the atter relay restores shortly 
thereafter. Accordingly the flash relay R-659 op 
erates and restores intermittently, thereby to in 
terrupt and then ito: recomplete, at the contacts 
65, the previously traced-circuit for energizing 
the winding of the lamp control relay R450. 
Hence, the lamp control relay R450 operates and 
restores intermittently, thereby to effect flashing 
of the supervisory lamp L446, in an obvious man 
ner, in order to indicate to the operator at the 
calling station: 2 that the desired connection to 
the called station 22 may not be had at this time 
due to the busy condition of the last-mentioned 
station, V 

Shortly following the restoration of the Series 
relay R590 and the operation of the test 'relay 
R660, in the manner - described above, the digit 
relay R670 restores, as previously noted. Upon 
restoring, the digit relay. R60 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 S59, the con 
tacts-633,594, 6-3, 662, 674, 687 and 593 and the 
winding of R660 to the negative terminal of bat 
tery. Also the digit relay R670 interrupts, at 
the contacts -63, the previously traced test circuit 
for energizing the winding of the test relay R660; 
and prepares, at the contacts. 672, a further point 
in the previously mentioned circuit for energizing 
the upper winding of the Switch-through relay 
R680 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 
L446, indicating the busy condition of the called 
station 22, he effects the release of the station 
selector 500 by operating the release key K442. 
When the release key K442 is thus operated the 
previously traced-circuit for. energizing the wind 
ing of the line relay R5i Oisinterrupted, thereby 
to cause, the latter relay to restore in order to 
effect the restoration of the hold relay R540 
shortly thereafter, the latter relay being of the 
slow-to-release type as previously noted. Upon 
restoring, the hold relay-R540 completes, at the 
icontacts, 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 wiperset of the Strowger mech 
anism 00 and causes it to be returned to its 
normal vertical and rotary positions, whereupon 
the sets of switch. Springs S591, S592, and S595 
are actuated, as previously noted. More particu 
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larly, the set-of switch.springs. S595 is actuated 
into disengagement, thereby to interrupt the 
previously traced holding circuit for energizing 
the release. magnet: 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-R-570, and R580 
"and the rotary: magnet M602 of the minor switch 
60; whereby the timer relays R570, and R580 
operate through successive, cycles, as previously 
explained, in order torcause the rotary magnet 
M602 to operate rand restore intermittently, 
Whereby the Wiper 69f of the minor switch 600 
is advanced step by step in the clockwise direc 
stion away from its normal position. When the 

relay R650, completes, at the contacts 652, an 75 wiper 60ft of the minor switch 600 engages the 

4. 
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fifth contact in the associated contact bank the 
previously traced circuit for energizing the wind 
'ing of the release relay R630 is completed, thereby 
to cause the latter relay to operate, in the manner 
previously explained. Subsequently, when the 
wiper 6 of the minor switch 60 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 
R520, the timer relays R580 and R50 and the 
release relay R630, in the manner previously 
explained. ??? 

Also the set of switch springs S59 is actuated 
into disengagement when the wiper set of the 
Strowger mechanism. 700 is released, thereby to 
interrupt the previously traced holding circuit 
for energizing the winding of the test relay R660, 
whereupon the latter relay restores. Upon re 
storing, the test relay R660 interrupts, at the 
contacts 664, the previously traced circuit for 
energizing intermittently the winding of the lamp 
control relay R450. However, prior to the 
restoration of the control relay R55 and the 
consequent’restoration of the release relay R630, 
the line relay R50 occupies its restored position, 
whereby there is completed, at the contacts 53, 
the previously traced original operating circuit 
for energizing the winding of the lamp control 
relay Rs.5). Accordingly the relay R450 is first 
operated intermittently; and then after the re 
lease of the station selector 500 is initiated the 
lamp control relay R459 is operated steadily, 
whereby the flashing of the supervisory lamp 
I446 is arrested and this supervisory lamp is il 
luminated steadily. Also the test relay R660 
interrupts, at the contacts 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 R63 recom 

pletes, at the contacts 632, the previously traced 
local circuit for energizing the winding of the 
line relay R50, assuming that the release key 
K442 at the station 2 occupies its closed position 
at this time. When thus energized the line relay 
R59 reoperates in order to effect reoperation of 
the hold relay R560, in the manner previously ex 
plained. Also the line relay R50 interrupts, at 

9 
tion. Selectors having access thereto. At this time 
the station selector 500 is completely released. 
Continuing now with the operation of the sta 

tion selector 5), and assuming that the called 
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Station 22 is idle at this time, when the Wiper Set 
of the Strowger mechanism 7.0) engages the 
Second contact in the Second level of the asso 
-ciated contact bank the previously traced test 
circuit, including the control Wiper 3 of the . 
wiper set and the winding of the test relay R660, 
is completed incident to the restoration of the 
series relay R539 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 & terminated by the control contact engaged 
by the control Wiper 703 of the wiper set of the 
Strowger mechanism 700 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 R930 in 
the station selector 900, individually associated 
With the called station 22, and the contacts 92 to 
the control, conductor. CF4. The application of 
negative battery potential to the control con 
ductor C. 4 and consequently to the control wiper 
3 of the Wiper set of the Strowger mechanism. 

720 completes a path substantially identical to 
the previously traced test circuit for short-cir 
cuiting the winding of the test relay R660, thereby 
positively to prevent operation of the latter relay 
at this time. More particularly, the path for 
short-circuiting the winding of the test, relay 
R880 extends from the control wiper 3 of the 
wiper set of the Strowger mechanism 700, having 
negative. battery potential thereon, by way of the 
contacts 673, 687 and 593, and the winding of 
R665 to negative battery potential. 

Shortly following the second digit 2 the digit 
relay R870 restores, the latter relay being of the 
slow-to-release type, as previously noted. Upon 
restoring, the digit relay. R670 interrupts, at the 
contacts 63, the previously traced path for short 
circuiting the winding of the test relayR660; and 
completes, at the contacts 62, 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 contacts 513, the previously traced circuit for 
steadily energizing the winding of the lamp con 
trol relay R45, thereby to cause the latter relay 
to restore and extinguish the supervisory lamp 
L446, in the manner previously explained. Upon 
reoperating, the hold relay R549 completes, at the 
contacts 544, the previously traced circuit for 
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energizing the release magnet M603, thereby to 
cause the latter magnet to operate and release 
the wiper 6 of the minor switch 600, whereupon 60 
the wiper 36 is returned to its normal position. 
When the minor switch 608 is thus released the 
Set of SWitch springs S64 is actuated into dis 
engagement, thereby to interrupt the previously 
traced, circuit for energizing the release magnet 
M63, whereupon; the latter magnet restores. 
Upon restoring, the busy relay R520 interrupts, at 
the contacts 522, the previously traced path for 
applying positive battery potential to the control 
conductor C f3; and completes, at the contacts 
52?, the previously traced path for applying nega 
tive battery potential by way of the winding of 
the cut-in relay R53) to the control conductor 
C 3, 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 S59, the con 
tacts 633, 594, 63 and 66 , the winding of R620, 
the upper winding of R680 and the contacts 672 to 
the control wiper T 03, of the wiper set of the. 
Strowger mechanism. Ot, negative battery po 
tential being connected to the control wiper T3 
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 62 , a pre 
viously completed path, including the contacts 

65 

70 

75 

522 and 46, for applying positive battery po 
tential to one terminal of the lower winding of 
the loop relay R40 in the station line circuit 400, 
individually associated with the calling station 
2, for a purpose more fully explained herein 
after. 
Upon Operating partially, the SWitch-through 

relay R680 completes, at the contacts 689, a hold 
ing circuit, including the set of Switch springs 
S59 and the contacts. 633, for energizing the low 
er Winding thereof. 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 relay 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 
point in the previously traced circuit for energiz 
ing the release - magnet M588 of the Strowger 
mechanism. 700; and interrupts, at the contacts 
687, a further point in the previously traced test 
circuit including the control wiper 703 of the 
wiper set of the Strowger mechanism 700 and the 
winding 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 S59, for applying positive battery po 
tential to the control wiper 703 of the wiper set 
of the Strowger mechanism 709, for a purpose 
more fully explained hereinafter. Also the 
switch-through relay R.680 completes, at the con 
tacts. 686, a path for short-circuiting the upper 
winding thereof in series with the winding of the 
control relay R620. The last-mentioned path ex 
tends from the contacts, 686 by way of the con 
tacts 672, the upper winding of R680, the wind 
ing of R620, the contacts i 66, 6:3, 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 
62, the previously traced path for applying posi 
tive battery potential to one terminal of the lower 
winding of the loop relay R40 in the station line 
circuit 400, individually associated with the call 
ing station 2, for a purpose more fully explained 
hereinafter. - 

Further the switch-through relay R680 inter 
rupts, at the contacts 68,682 and 685, points in 
the previously traced local circuit for energizing 
the winding of the line relay R50, thereby to 
cause the latter relay to restore. Upon restoring, 
the line relay R50 interrupts, at the contacts 
5 f?, the previously traced circuit for energizing 
the winding of the hold relay R540, thereby to 
cause the latter relay to restore shortly there 
after, in the manner previously explained. Also, 
upon restoring, the line relay R50 completes, at 
the contacts 53, the previously traced circuit for 
energizing the Winding of the lamp. control relay 
R450, thereby to cause the latter relay to operate 
and complete the previously mentioned circuit for 
illuminating the supervisory lamp I,446. Upon 
restoring, the hold relay R540 completes, at the 
contacts 545, the previously 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 R570 and R580 operate through succeed 
ing cycles in order to cause intermittent operation 
of the rotary magnet M602 and the consequent 
rotation of the wiper 60 of the minor switch 600 
step by step in the clockwise direction, all in the 
manner previously explained. When the Wiper 
60 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 energizing the winding of the switching relay 
R640, thereby to cause the latter relay to operate. 
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Upon operating, the switching relay R640 con- , 
pletes, at the contacts 643, a holding circuit, in 
cluding the set of switch springs S591 and the 
contacts 633 and 680, for energizing the winding 
thereof. . . . . . . 
At this time the wiper set of the Strowger 

mechanism 700 engages the second contact set in 
the second level in the associated contact bank 

70 

terminating the line conductors C if and C 12 75 
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and the control conductor C4 extending to the 
called station 22; and positive battery potential 
Was applied to the control conductor C703 at the 
contacts 686 incident to the full operation of the 
Switch-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 control conductor 
C4 and the contacts 92, 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 R930 
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 93 and 933, the previously traced local 
circuit for energizing the Winding of the line relay 
R90, thereby to cause the latter relay to restore. 
Also, upon operating, the cut-in relay R930 com 
pletes, at the contacts 932 and 934, a connection 
between the called station 22 and the line con 
ductors C and Cf2, this connection extend 
ing from the line conductor Cff by Way of the 
contacts 934, the winding of the line relay R90, 
the contacts 83, the printer magnet M844, the 
transmitter T843, the release key K842, the dial 
D84 and the contacts 8, 82 and 932 to the line 
conductor Cl2. 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 M845, 
thereby to condition the combined transmitting 
receiving printer P22 to receive telegraphic sig 
nals. Also, upon restoring, the line relay R99 
interrupts, at the contacts 9, the previously 
traced circuit for energizing the winding of the 
hold relay R940, thereby to cause the latter relay 
to restore shortly thereafter. Further the line 
relay R90 completes, at the contacts 93, an ob 
vious circuit for energizing the winding of the 
lamp control relay R850, thereby to cause the 
latter relay to operate and complete, at the con 
tacts 85, an obvious circuit for illuminating the 
Supervisory lamp L846. 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. w 
Continuing now with the operation of the sta 

tion selector 500 individually associated with the 
calling station 2, it is noted that, upon operating, 
the switching relay R640 completes, at the con 
tacts 64 and 642, an operative connection be 
tween the calling station 2? 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 63, 641, 531, 42 and 
4, the dial D44, the release key K442, the trans 
mitter T443, the printer magnet M444, the con 
tacts 43, the winding of the line relay R50, the 
contacts 533, 632 and 642, the line wiper Tol of the 
wiper set of the Strowger mechanism 700, the 
line conductor C2, the contacts 932, 82 and 8 f, 
the dial D84, the release key K842, the trans 
mitter T843, the printer magnet M844, the con 
tacts 83, the winding of the line relay R9 0, the 
contacts 934, the line conductor C?, the line 
wiper 702 of the wiper set of the strowger mech 
anism 700, the contacts 683 and 684, the con 
tacts 69 of the set of switch springs S690 and 
the impedance 626 to the negative terminal of the 
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battery 629. When this series circuit is com 
pleted the line relay R5 in the station selector 
500 and the line relay.R90, in the station selector 
900 operate. Upon operating, the line relay R9 to 
interrupts, at the contacts 9.f3, the previously 
traced circuit for energizing the Winding of the 
lamp control relay R850, thereby to cause the lat 
ter relay to restore and extinguish the Super 
visory lamp L846. When the lamp L846 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 corn 
bined transmitting-receiving printer P22 will re 
ceive the telegraphic message. 
Upon operating, the line relay R50 in the sta 

tion selector 500 recompletes, at the contacts 5t?, 
, 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 R540 interrupts, at the contacts : 
545, the previously traced multiple circuits for 
energizing the windings of the timer relays R50 
and R589 and the Winding, of the rotary magnet 
M602 of the minor switch 600, thereby positively 
to arrest further operation of the timer relays 
R57 and R589 and the minor switch 600. Also 
the hold relay R549 completes, at the contacts 
544, the previously traced circuit for energizing 
the release magnet M603, thereby to cause the 
latter magnet to operate and release the Wiper 
Sef of the minor switch 690, whereupon the wiper 
60 f is returned to its normal position. When the 
minor switch 6) is thus released the set of Switch 
springs S604 is actuated, thereby, to interrupt the 
previously traced circuit for energizing the re 
lease magnet M603 in order to cause the latter 
magnet to restore. Also, upon reoperating, the 
line relay R5 0 interrupts, at the contacts 53, 
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 L446. Accordingly the 
supervisory lamp L446 is first illuminated and 
then extinguished a short time interval there 
after under the control of the miner switch 6t 
incident to the switching through of the station 
selector 500, which control of the supervisory 
lamp.L.446 serves as an answer-back signal to the 
operator at the calling station 2:. 
At this time an operative connection is com- it 

pleted between the calling station 2 t and the 
called station 22; the calling station-2 is marked 
as busy to the master selector 500 and the vari 
ous station selectors having access thereto by 
the application of positive battery potential to 
the control conductor; C3; and the called sta 
tion 22 is marked as busy to the master Selector 
500 and the various station selectors having 

access thereto, by the application of positive bat 
tery potential to the control conductor Cff 4. 
At this time the Operator at the calling Station 
21 operates the transmitter T443, whereby the 
telegraphic signals are transmitted over the 
above-traced 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 M444 
following the telegraphic Signals produces a 
printed record of the telegraphic message trans 
mitted from the calling station 2; and the print 
er magnet M844 following the telegraphic signals 
produces a 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 
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his transmitter 1823 in order to transmit a 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 
at the calling station 2. 
The established connection between the calling 

station 2 and the called station 22 may be re 
leased, under the control of either the operator 
at the calling station 2 or the cperator at the 
callied station 22. More particularly, the opera 
tor. at the i calling station 2 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 
wiously traced operating connection is inter 
rupted, thereby to effect the restoration of the 
line relay R50 in the station selector 500 and 
the line relay R90 in the station selector 900. 
Upon restoring, the line relay R5 O interrupts, 
at the contacts 5 ft, the previously traced circuit 
for energizing the winding of the hold relay R540, 
thereby to cause the latter relay to restore short 
ly thereafter. Upon restoring, the hold relay 
R540 completes, at the contacts 545, the pre 
viously traced multiple circuits for energizing the 
'windings of the timer relays R576 and R580 and 
the rotary magnet M602 of the minor switch 600; 
whereby the timer relays R570 and R580 operate 
through. Successive cycles in order to cause in 
termittent operation of the írotary magnet MI6O2, 
whereupon the wiper 60 of the minor Switch 
600 is advanced step by step in the clockwise 
direction. When the wiper 60 engages the fifth 
contact in the associated contact bank the pre 
viously traced circuit for energizing the winding 
of the release relay R630 is completed, thereby 
to cause the latter relay to operate. Upon op 
erating, the release relay R63t completes, at the 
contacts 634, the previously traced holding cir 

5 cuit for energizing the winding thereof; inter 
rupts, at the contacts 63 and 632, further points 
in the previously traced operative connection be 
tween the calling station 2 and the called sta 
tion 22; and interrupts, at the contacts 633, the 
previously traced holding circuit for energizing 
the winding of the switching relay R640 and the 
previously traced holding circuit for energizing 
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 contacts 688, the previously 
traced circuit for energizing the release magnet 
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 700, whereupon the last-mentioned wiper 
Set is returned to its normal vertical and rotary 
positions. When the wiper set of the Strowger 
mechanism 70 is thus released the sets of switch 
Springs S59 , S592 and S595 are actuated. More 
particularly, the set of switch springs S595 is 
actuated into disengagement, thereby to inter 
rupt the previously traced holding circuit for 
energizing the release magnet M588, whereupon 
the latter magnet restores. Subsequently, when 
the wiper 60 of the minor switch 600 engages 
the ninth contact in the associated contact bank 
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the previously traced path for short-circuiting 
the winding of the control relay R550 is com 
pleted, thereby to cause the latter relay to restore, 
Upon restoring, the control relay R550 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 R550 interrupts, at 
the contacts 553, the previously traced multiple 
circuits for energizing the windings of the timer 
relays R570 and R580 and the rotary magnet 
M602 of the minor switch 600, thereby to arrest 
further operation of the timer relays R570 and 
R580 and the rotary magnet M602 of the minor 
Switch 600. 
Upon restoring, the release relay R630 recom 

pletes, at the contacts 63 and 632, the previous 
ly traced local circuit for energizing the wind 
ing of the line relay R50, 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 previously traced circuit for energizing the 
release magnet M603; thereby to cause the lat 
ter magnet to operate and release the wiper 60 
of the minor switch 600, 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 magnet 
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 Cl3: 
and completes, at the contacts 52, the previous 
ly traced path for applying negative battery po 
tential by Way of the winding of the cut-in relay 
R530 to the control conductor C3. Also when 
the control relay R550 restores it interrupts, at 
the contacts 55, 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 M445 of the com 
bined transmitting-receiving printer P2. Fur 
ther, upon reoperating, the line relay R50 in 
terrupts, at the contacts 5 3, the previously 
traced circuit for energizing the Winding of the 
lamp control relay R450, thereby to cause the 
latter relay to restore and interrupt the pre 
viously mentioned circuit for illuminating the 
supervisory lamp L446. When the supervisory 
lamp L446 is thus extinguished it indicates tó 
the operator at the calling station 2 that the 
individually associated station selector 599 is 
completely released. At this time the station se 
lector 500 is completely released and is marked 
as idleto the master selector 500 and the vari 
ous station selectors having access thereto. 
When the station selector500 individually ase 

sociated with the calling station 2 f is released, 
in the manner explained above, positive bat 
tery potential is removed from the control con 
ductor Cl 4, thereby to interrupt the previously 
traced circuit for energizing the winding of the 
cut-in relay R930 in the station selector' 90), 
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 Cliff and Cit2; and recompletes, 
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at the contacts 93 f and 933, the previously traced . 
local circuit for energizing the winding of the 
line relay R90, whereupon the latter relay re 
operates. Upon reoperating, the line relay R90 
recompletes, at the contacts 9 , the previously 
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 circuit 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. 
reoperating, the line relay R90 interrupts, at 
the contacts 93, the previously traced circuit for , 
energizing the winding of the lamp control relay 
R850, thereby to cause the latter relay tó re 
store, and interrupt the previously traced circuit 
for illuminating the supervisory lamp L846. 
When 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 900 is completely released. Also 
when positive battery potential is removed from 
the control conductor Clt 4 negative battery 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 500 and the various station selectors 
having access thereto. 

In the foregoing explanation of the mode of 
operation of the station selector 500 to extend 
the connection from the calling station 2 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 2f and the 
called station 22; whereby the line relay R50 
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 switching through of 
the station selector 500. However, it may occur 
that this operative connection between the call 
ing station 2 and the called station 22 is not 
completed incident to the operation of the 
switching relay R640 in the event the line con 
ductors Cl? and Cif2 are open-circuited, or in 
the event the apparatus at the called station 22 is 
in an open-circuit condition. In the last-men 
tioned event, upon operating, the switching re 
lay R640 only prepares, at the contacts 64 and 
642, the previously traced operative connection 
between the calling station 2 and the called sta 
tion 22; and the line relay R50 and the hold re. 
lay R540 are not reoperated incident to the oper 
ation of the switching relay R640, in the man 
ner explained above. Accordingly, in this event, 
thé tinner relayS R570 and R580 continue to op 
erate, whereby the wiper 60 of the minor switch 
600 is advanced additional steps in the clockwise 
direction, in the manner previously explained, 
whereupon the wiper 60 ultimately engages the 
fifth contact in the associated contact bank. 
When the wiper 60 f 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 con 
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 circuit for energizing the Winding 
thereof; interrupts, at the contacts 63 and 632, 

Also, upon . . 
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additional points in the previously, traced opera. 
tive connection between the calling, station 2 and 
the called station 22; and interrupts, at the con 
tacts 633, the previously traced multiple holding 
circuits for energizing the winding of the switch. 
ing relay R640s and the lower winding of the 
switch-through relay R680, thereby to cause the 
latter relays to restore. Upon restoring, the 
SWitch-through relay R.680 completes, at the con 
tacts 688, the previously traced circuit for ener 
gizing the release magnet M588 of the Strowger, 
mechanism 00. When thus energized the re 
lease magnet M588, operates to effect the release 
of the wiper set of the Strowger mechanism 700, 
in the manner previously explained. Subse 
quently, the wiper 60 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 R636, in the manner previously explained. 
Upon restoring, the release relay R630 recom 
pletes, at the contacts. 63, and 632, the previous. 
ly traced local circuit for energizing, the winding 
of the line relay R5 0, whereby the latter relay 
reoperates in order to effect reoperation of the 
hold relay R540, in the manner previously 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 500 is completely released and the 
calling station 2 is marked as idle to the master 
selector 500, 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 operations of the station selector. 500, it 
will be understood that, in the event the wiper 
Set of the Strowger, mechanism 00 seizes, a line 
extending to an idle called station, which line is 
open-circuited, the station selector. 500 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 aSSociated group or loop in con 
junction with a combination call digit identifying 
the particular called combination of stations to 
which the call is to be 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 2 in the first group to 
the first three stations. 2, 22 and 23 in the first 
group by Way of the aSSOciated first loop, the op 
erator at the calling station 2 first initiates the 
call by dialing the group call digit 6 identifying 
the associated first group or loop in conjunction 
With the combination call digit 2 identifying the 
particular called combination of stations 2, 22 
and 23 to which the call is to be extended in the 
associated first group by Way of the associated 
first loop. At this point it is noted that the call 
ing station 2. 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 50 responds to the group 
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the manner previously explained, whereby the 
Wiper set.of.the Strowger mechanism700.-engages 
the Second contact set in the sixth level in the 
associated contact bank, in an obvious manner. 
Also it is noted that, when the Wiper set of the 
Strowger mechanism (0 is moved in the vertical 
direction to the siXth level in the: associated con 
tact bank, the set of Switch Springs-S690 is actu 
ated. More particularly, there is interrupted, at 
the contacts 69 of the set of switch springs 
S690, a further point in the previously traced 
operating circuit including the impedance 626; 
and there is prepared, at the contacts 692 of the 
set of switeh. Springs - S690, a point in an, operat 
ing circuit, including the impedance 627. In 
other words, When the set of switch.springs S690 
is actuated the impedance. 627 is substituted for 
the impedance. 626. When the operating: circuit 
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 627 

, 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 R590 restores, thereby to complete the previ 
ously traced test circuit. including the control 
Wiper 703 of the Wiper set of the Strowger mech 
anism 0 and the winding of the test relay 
R660. At this time positive battery, potential 
appears upon the control conductor. Clf 8 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 
2, 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 C ft 8, 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 Cl8 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 R39, the winding of the 
group. relay 3G and the contacts 324 to the con 
trol conductor Cl 8. 

Accordingly, when the first loop is idle the test 
relay R660 is not operated and shortly follow 
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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 R680, 
Whereupon the control relay R620 operates and 
the SWitch-through relay.R.680 operates first palº 
tially and then fully, all in the manner previ 
ously explained. When the switch-through relay 
R680 fully operates it completes, at the contacts 
686, the previously traced path for applying posi 
tive battery potential to the control wiper 103 
of the Wiper set of the Strowger mechanism 700, 
whereby positive battery potential is applied to 
the control conductor. Cf.8, in an obvious man 
ner, thereby to complete a series circuit, substan 
tially identical to that previously traced for en 
ergizing the Winding of the group relay. 3G and 
the busy relay R3 0. When the group relay 3G 
and the busy relay. R3 0 are thus energized they 
Operate. Upon Operating, the group relay 3G 
Completes, at the contacts 3G8, an obvious hold 

call digit 6 and the combination call digit 2, in 75 ing circuit substantially identical to that previ 
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pusly traced for energizing the winding thereof 
in series with the winding of the busy relay R30. 
lso the group relay 3G completes, at the con 

tacts 3G 7, 3G6, etc., obvious paths, including the 
terminal block 30, for applying positive battery 
potential to the conductors C 2, C22, C24, 
C25, C30 and C302. At this point it is noted 
that the conductors Cl2 and C22 extend to the 
station line circuit 400 individually associated 
with the called station 2; the conductors C24 
andCl25 extend to the station line circuit 800 
individually associated with the called station 22; 
and, the conductors C30 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 C2 completes a circuit, including 
the resistor 433, for energizing the lower winding 
of the loop relay R40 in the station line circuit 
400 individually associated With the calling sta- : 
tion 2 in view of the fact that the station 2 
is also a called station, as previously noted. It 
is pointed out that the application of positive 
battery potential to the conductor C2 completes 
the above-traced circuit for energizing the lower 
Winding of the loop relay R40 due to the oper 
ated position of the control relay R620. More 
particularly, the operated control relay R620 in 
terrupts, at " the contacts 62 í, the previously 
traced path for applying positive battery poten 
tial by way of the contacts 522 and 46 to one 
terminal of the lower winding of the loop relay 
R40. This arrangement permits the lower wind 
ing of the loop relay R40 to be energized, where 
upon the latter relay operates at this time. Upon 
operating, the loop relay R40 interrupts, at the 
contacts 46, 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 R40 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 R.620 completes, at the contacts 62, a con 
nection between the conductors CfI3 and C22; 
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 
R30 and the windings of the respective group 
relays 2G, 3G, etc., and 8G to the respective con 
trol conductors CIT, C18, etc., and Cli 9. Fur 
ther the busy relay R320 completes, at the con 
tacts 32, etc., and 325, paths for applying posi 
tive battery potential to the control conductors 
CT, etc., and Cl9. The path for applying posi 
tive battery potential to the control conductor 
C T includes the contacts 2G, and 32; while 
the path for 'applying positive battery potential 
to the control conductor Cl 19 includes the con 
tacts 8G and 325. Accordingly, at this time, 
positive battery potential is applied to the control 
conductor C8 by way of the control wiper T 03 
of the wiper set of the Strowger mechanism 700 
in the station selector 500; and positive battery 
potential is applied in the first loop equipment 
390 to the other control conductors Clfi, etc., 
and C9. The application of positive battery 
potential to the control conductors Clf, C8, 
etc., and C 9 positively marks each combination 
in the first group as busy to the master selector 
59 and the station selectors individually aSSo 

ciated with the other stations in the first group. 
Alsó, upon operating, the loop relay R40 in 

the station line circuit 400 interrupts, at the con 
tacts 49, the connection including the impedance 
element, 43t between the conductors CSO and 
CO2 in the first loop; prepares, at the contacts 
45, an alternative circuit, including the imped 
ance 432, for energizing the winding of the line 
relay R5; and interrupts, at the contacts 4 
and 43, further points in the previously traced 
local circuit for energizing the winding of the 
line relay R50. Finally the loop relay R4 iO 
completes, at the contacts 42 and 44, a connec 
tion including the combined transmitting-receiv 
ing printer P2 between the conductors Clf and 
CO2 in the first loop. Accordingly, at this time, 
the conductor CO in the first loop is connected 
by way of the contacts 42, the dial D44 i, the 

45 release key K442, the transmitter T443, the printer 

50 

ductor Ci 3 by way of the contacts 62i, 4f7 and . 
423 to the conductor Cl22. Accordingly the posi 
tive battery potential applied to the conductor 
Ci 22 is connected to the control conductor C3, 
thereby positively to insure that the called Sta 
tion 2 is marked as busy to the master selector 
500 and the various station selectors having 

access thereto. Also it is noted that, upon oper 
atting, the loop relay R40 in the station line cir 
cuit 400 interrupts, at the contacts 418, a point 
in a circuit, including the conductor C22 and 
traced hereinafter, 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 operating, the busy re 
lay R3 iO completes, at the contacts 3, an obvi 
ous circuit for energizing the winding of the busy. 
slave relay R320, thereby to cause the latter relay 
to operate shortly thereafter, 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 44 to the con 
ductor C 02 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 92 to the control con 
ductor CÍ Í4, which negative battery potential is 
further connected by the contacts 02 t and 8 f6 
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 Ct. 24 com 
pletes an obvious circuit, including the resistor 
833, for energizing the lower winding of the loop 
relay R80. When thus energized the loop relay 
R80 operates to interrupt, at the contacts 8 8, 
a circuit, including the conductors Cl25 and C20 
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 R80 completes, at the contacts . 
8, a connection including the contacts 823 and 
02f between the control conductor C f 4 and the 
conductor Cf25, whereby the positive battery 
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potential appearing upon the conductor C.25 is 
applied to the control conductor C4. This ap 
plication of positive battery potential to the con 
trol conductor C4 completes an obvious circuit, 
including the contacts 92, for energizing the 
Winding of the cut-in relay R930 in the station 
selector 900; 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 potentialto the con 
trol. conductor C 4 marks, the called station 22 
as busy to the master selector 500 and the vari 
ous station selectors having access thereto. 

Also the loop relay R8 0 in the station line 
circuit 800 interrupts, at the contacts 86, the 
previously traced connection between the control 
conductor C 4 and one terminal of the lower 
winding of the loop relay R80; interrupts, at 
the contacts 8 and 83, the previously traced 
local circuit for energizing the winding of the : 
line relay. R90; and completes, at the contacts 
85, aña, alternative local circuit, including the 
impedance 832, for energizing the winding of the 
line relay R90. The last-mentioned alternative 
focal circuit for energizing the winding of the line 
relay. R30 extends from the positive terminal of 
the battery 029 by way of the contacts 031, 08, 
93i and 85, the impedance element, 832, the 
winding of R90, the contacts 933, 832, 882 and 
385 and the resistor i 025 to the negative ter 

minal of the battery 1029. Further the loop re 
lay Ri?interrupts, at the contacts 89, the pre 
viously traced connection including the imped 
ance element. 83 between the conductors C2 
and Ci 03 in the first loop; and completes, at the 
contacts 842 and 84, a connection including the 
combined transmitting-receiving printer P22 be 
tween the conductors CO2 and C3 in the first 
loop. At this time the conductor CO2 in the 
first loop is connected by way of the contacts 82, 
the dial D84, the release key K842, the trans 
mitter T843, the printer magnet M844 and the 
contacts 8(4 to the conductor Ci 03 in the first loop. 
Upon operating, the cut-in relay R938 inter 

riptS, at the contacts 93 and 933, the previously 
traced alternative local circuit for energizing the 
winding of the line relay R90, thereby to cause 
the latter relay to restore. Also the cut-in relay 
R930 completes, at the contacts 936 the previously 
traced 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 í, 
the previously mentioned circuit for energizing 
the operating motor M845 of the combined trans- 5: 
mitting-receiving printer P22. Upon restoring, 
the line relay R90 completes, at the contacts 9 3, 
the previously traced circuit for energizing the 
winding of the lamp control relay R850, thereby 
to cause the latter relay to operate and con 
plete, at the contacts 85, the previously men 
tioned circuit for illuminating the supervisory 
lamp L846. 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. 

Also the Subsequent operation df the appa 
ratus depends upon the idle or busy condition 
of the called station 23, not shown. First assum 
ing that the called station. 23 is idle at this time, 
the station line circuit, not shown, individually 
associated thereWith operates in response to the 
application of positive battery potential to the 
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conductors C30 and C302, in a manner identical 
to the operation of the station line circuit 800 
individually associated with the called station 
22, in response to the application of positive bat 
tery, potential to the conductors C24 and C125, 
explained above. 
Continuing now with the operation of the sta 

tion Selector 560 individually associated with the 
calling station 2, it is pointed out that, when the 
Switch-through relay R680 therein operates, the 
line relay R51) and the hold relay R540 restore 
in order to effect operation of the minor Switch 
S&G, whereby the switching relay R849 is oper 
ated shortly thereafter, all in the nanner previ 
ously explained. Upon operating, the Switching 
relay, R640 completes, at the contacts 64 and 
642, ara operative connection, between the station : 
Selector 589 and the first loop; this connection 
extending from the positive terminal of the bat 
tery 629, by Way of the contacts 63, 64-, 53 and 
85, the impedance element 432, the Winding of 
the line relay R50, the contacts 533, 632 and 
662 to the line wiper 0 of the wiper set of the 
Strowger mechanism 700, and from the line wiper 
92 of the Wiper set of the Strowger mechanism 

700 by Way of the contacts 683 and 684, the coal 
tacts 692 of the set of switch springs S690 and 
the impedance 62 to the negative terminal of the 
battery 629. The liae WiperS 70? and 2 of the 
Wiper Set of the Strowger mechanism. 700 engage 
the line contacts of the contact. Set in the asso 
ciated contact bank terminating the terminal 
line conductors Ci 04 and Cd 0 of the first loop; 
and the first loop extends, at this time, from the 
terminal line conductor C04 thereof by way of 
the contacts 33 of the restored release relay R340 
in the first loop equipment 390, etc., to C403, the 
connectiora between Cf 03 . and Cl 92 including 
the called Station 22, C102, the connection be 
tWeen CfO2 and CEO including the called sta 
tion 2 to the terminal line conductor CO. At 
this point it is noted that the battery 629 in the 
Station selector 500 individually associated with 
the calling station 2 supplies 110 volt potential 
by Way of the impedance element 432 and low 
impedance 627 to the terminal line conductors 
CAO is and C4 of the first loop; that the first 
loop;includes in series:the combined transmitting 
receiving printer P24 at the called station 2 , the 
combined transmitting-receiving printer P22 at 
the called Station 22, the combined transmitting 
receiving printer, not shown, at the called station 
23, not shown, and five impedance elements cor 
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responding to the impedance; elements 43 and 
83. Tespectively included in the station line cir 
cuits 408; and 890. 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 2 and the called stations.22 and 23; and 
the Operator at the calling station 2 proceeds to 
Operate the transmitter T443, whereby telegraphic 
Signals are transmitted over the first loop in order 
to cause the combined transmitting-receiving 
printers disposed at the called stations 22 and 23 
to 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 first loop and received by the combined trans 
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mitting-receiving printers at the other stations 
included therein. . . . " 

The release of the established connection, in 
cluding the stations 2 f, 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 2 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 R5 O in the 
station selector 500 is interrupted in order to 
cause the latter relay to restore. Upon restoring, 
the line relay R50 effects the release of the sta 
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At this time the station selector 500 is completely 
released and the line relay. R50 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 52 
to the control conductor C 3, thereby to mark 
the station 2 as idle to the master selector if 500 
and the Various Station Selectors having access 
thereto. - 

When positive battery potential is removed 
from the conductor C24 incident to the restora 

tion selector 500, in the manner previously ex 
plained. When the Strowger mechanism 700 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 R30 in series in the first loop 
equipment 300 is interrupted, thereby to cause the 
latter relay to restore. Upon restoring, the busy 
relay R30 interrupts, at the contacts 3f , 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 busyslave relay R320 interrupts, at the con 
tacts. 32, etc., the previously traced paths for 
applying positive battery potential to the control 
conductors Cl 7, etc.; 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 R30 and the various : 
group relays 2G, 3G, etc., to the respective control 
conductors Clf 7, Cf 8, etc.. The application of 
negative battery potential to the various control 
conductors Cf T, C18, etc., marks the various 
combinations in the first group as idle to the 
master selector 500 and the various station 
selectors individually associated With the sta 
tions in the first group. 
Upon restoring, the group relay 3G in the first 

loop equipment, 300 interrupts, at the contacts 
3GT, 3G6, etc., the previously mentioned paths 
for applying positive battery potential to the con 
ductors Cl2, Cf22, etc.. When positive battery 
potential is removed from the conductor C2 the 
previously traced circuit for energizing the lower 
winding of the loop relay R40 in the station line 
circuit 400 is interrupted, thereby to cause the 
latter relay to restore. Upon restoring, the loop 
relay R40 interrupts, at the contacts. 42 and 
4f 4, the previously traced connection between 
the conductors CO and CO2 in the first loop 
and the combined transmitting-receiving printer 
P2; completes, at the contacts 49, the previously 
traced connection, including the impedance ele 
ment 43, between the conductors CfO and C102 
in the first loop; interrupts, at the contacts 4 f5, 
a further point in the previously traced alter 
native circuit for energizing the winding of the 
line relay R50; and recompletes, at the contacts 
4 and 4 f3, the previously. traced local circuit 
for energizing the winding of the line relay R50. 
Also the loop relay R4f0 completes, at the Con 
tacts 46, the previously traced connection be 
tween the control conductor Cl3 and one termi 
nal of the lower winding of the loop relay R40; 
interrupts, at the contacts 41, the previously 
traced connection between the conductor C22 
and the control conductor C 3; and completes, 
at the contacts 418, the previously traced con 
nection between the conductors Ci 22 and C20. 
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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 R80 
in the station line circuit 800 is interrupted, 
thereby to cause the latter relay to restore. Upon 
restoring, the loop relay. R80 interrupts, at the 
contacts 812 and 84, the previously traced con 
nection between the conductors CO2 and CO3 
in the first loop and the combined transmitting 
receiving printer P22; completes, at the contacts 
89, the previously traced connection, including 
the impedance element 83 between the con 
ductors CO2 and CfO3 in the first loop; inter 
rupts, at the contacts 85, a further point in the 
previously traced alternative local circuit for 
energizing the winding of the line relay R90; 
and recompletes, at the contacts 8 and 83, the 
previously traced local circuit for energizing the 
winding of the line relay R9 fo. Also the loop re 
lay R89 completes, at the contacts 86, the previ 
ously, traced connection between the control con 
ductor Cl4 and one terminal of the lower wind 
ing of the loop relay R80; interrupts, at the 
contacts 87, the previously traced connection 
between the conductor C.25 and the control 
conductor C14; and completes, at the contacts 
8 í 8, the previously traced connection between the 
conductors Cl25 and C20. At this time the 
station. Selector 90) is completely released and 
the line relay R90 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 92 to the 
control conductor C4, thereby to mark the sta 
tion 22 as idle to the master selector 500 
and the various station Selectors having access 
thereto. 

Finally when positive battery potential is re 
moved from the conductor C30, 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 500 and the various sta 
tion selectors having access thereto, in a manner 
identical to that explained above in conjunction 
with the station line circuits 400 and 800, re 
spectively individually associated With the sta 
tions 2 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 2 to the called stations 2 f, 22 and 23, all 
in the first group by Way of the first loop, it 
was assumed that the first loop 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 time, 
the station Selector 500 individually associated 
With the calling station 2 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. Upon operating, the 
switch-through relay RS80 interrupts, at the con 
tacts 68, 682 and 685, the previously traced local 
circuit for energizing the winding of the line 
relay R50, thereby to effect restoration of the 
latter relay and the hold relay. R540; whereby. . 
the timing operation of the minor switch 600 is 
initiated, all in the manner previously explained. 
Also, upon operating, the Switch-through relay 
R680 completes, at the contacts 686, the pre 
viously traced path for applying positive battery 
potential to the control wiper 793 of the wiper 
set of the Strowger mechanism (0; whereby the 
previously traced circuit for energizing the wind 
ing of the group relay. 3G and the busy relay 
R30 in the first loop equipment 380 is com 
pleted in order to cause the latter relays to op 
erate; in the manner previously explained. Upon 
operating, the busy relay R30 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 
3G, 3G6, etc., the previously traced paths for 
applying positive battery potential to the conduc 
tors C2?, Ci 22, etc. The application of positive 
battery potential to the conductor C2 effects 
operation of the loop relay R40 in the station 
line circuit 400, whereby the combined trans 
mitting-receiving printer P2 at the calling sta 
tion 2 is connected to the conductors CO and 
CG2 in the first loop, 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 C4 and is conducted 
by Way of the contacts C2 and 86 to one ter 
minal of the lower winding of the loop relay 
R80 in the station line circuit 800 individually 
associated with the called station 22. Hence, 
When the group relay 3G in the first loop equip 
ment 30 operates to apply positive battery po 
tential to the conductor C24 an obvious path for 
short-circuiting the lower winding of the loop 
relay R89 in the station line circuit 800 is com 
pleted. Hence the loop relay R80 in the sta 
tion line circuit 890 is not operated and the pre 
Viously traced operative connection between the 
conductors C.25 and C20 is retained. Hence, 
the application of positive battery potential to 
the conductor C.25 completes the previously 
traced path for applying positive battery poten 
tial to the conductor Cf2O, whereby an obvious 
circuit for energizing the winding of the release 
relay R34) in the first loop equipment 300 is com 
pleted. When thus energized the release relay 
R349 operates to interrupt, at the contacts 35, 
the normally completed connection between the 
conductors C 03 and Ci 04 in the first loop. In 
other words, the release relay R340 in the first 
loop equipment 30 positively prevents comple 
tion of the first loop. 

Continuing now with the operation of the sta 
tion selector 599, when the wiper 60 f of the minor 
switch 600 engages the second contact in the as 
sociated contact bank the switching relay R54) 
operates, in the manner previously explained. 
However, in the present example, upon operat 
ing, the switching relay R640 only prepares, at . 

O 

15 

17 
the contacts, 64 and 642, the previously traced 
operative connection, including the first loop, 
for energizing the Winding of the line relay 
R5 0; this connection cannot be completed at 

... this time due to the operated position of the re 
lease relay R340 in the first loop equipment 300, 
as, previously explained. Accordingly the line 
relay R50 and the hold relay R540 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 60 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 R63 
is completed, thereby to cause the latter relay 
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to operate. Upon operating, the release relay 
R636) effects the release of the station selector 
509, 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 stations 2, 22, etc., all 
in the manner previously explained. In this con 
nection it is pointed out that, when the group 
relay 3G in the first loop equipment 300 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 2 to the called stations 22 and 23, the sta 
tion selector 500 individually associated with the 
calling Station 2 will SWitch through to come 
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 2 in the first group 
to the called stations 2, 22 and 23 in the first 
group, it will be understood that the call may be 
extended from the calling station 2 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 
2 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 2, 22 and 23 
in the first group, by dialing the call number 62; 
etc.; and finally any calling station in the first 
group may set up a connection by way of the first 
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 2 at 
tempt to set up a connection to a called combina 
tion of stations in the second group, the 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 2 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 or ninth 
level in the associated contact bank. When the 
wiper set of the Strowger mechanism 700 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 foll 
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 
S59f, the contacts F633, 67 f, the contacts 624 of 
the set of switch springs S622 and the winding of 

- R660 to the negative terminal of battery. When 
thus energized the test relay R660 operates, 
thereby to effect intermittent operation of the 
flash relay R.650, whereby the lamp control relay 
R45) is operated intermittently in order to cause 
flashing of the Supervisory lamp L446, all in the 
manner previously explained. Also when the set 
of Switch springs S622 is thus actuated there is 
interrupted, at the contacts 623 thereof, the pre 
viously traced holding circuit for energizing the 
winding of the control relay R60, thereby to 
cause the latter relay to restore. Upon restoring, 
the control relay R6:10 interrupts, at the contacts 
612, a further point in the previously traced orig 
inal circuit for energizing the winding of the series 
relay R590 inseries with the rotary magnet M58, 
thereby positively to prevent operation of the 
Strowger mechanism TOO in the event the oper 
ator at the calling station 2 proceeds to dial a , 
second digit. Accordingly the operator at the 
calling station 2 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 500, 
all in the manner previously explained." 
In view of the foregoing explanation of the 

mode of Operation of the apparatus to extend a 
call from a calling: station in the first group to any 
called combination of stations in the second group 
by way of the first loop, it will be understood that 
the corresponding apparatus is operative, in a 
substantially identical manner, to extend a call 
from a calling station in the respective second, 
third or fourth groups to 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, 
ithird and fourth loops are respectively , 8 and 
9; while the combination call digits for the loops 
mentioned are 1 to 8, inclusive, as explained 
above. 

Further, in view of the explanation of the mode 
of operation of the station selector 500 to block 
the extension of a group call from the station 2 : 
in the first group by way of other than the first 
loop, it will be understood that the other selectors 
individually associated with the other stations in 
the various groups are operative, in a similar 
'manner, to block the extension of a group call 
from the: associated station by way of other than 
the associated loop. ' 

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 
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ceiving printers at the master position 400, the 
operator at the calling 'Station first initiates the 
call by dialing the call number Ol. For exam 
ple, assuming that a call is to be extended from 
the calling station 2 to . One of the receiving 
printers at the master position 406, the operator 
at the calling station 2 operates the associated 
dial D44, whereby the digits 0 and 1 are succes 
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Sively transmitted to the individually associated 
station selector 500. 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 
703 of the Wiper set of the Strowger mechanism 
TOO and the Winding of the test relay RS60. In 
the event the first receiving printer P40 at 
the master position 400 is busy, positive battery 
potential appears upon the control . Conductor 
C32 extending thereto and is applied to the Con 
tro wiper 703 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 
R660 completes, at the contacts 663, an alterna 
tive circuit for energizing in Series the winding 
of the series relay R590 and the rotary magnet 
M587 of the Strowger mechanism. 700, in the 
present example. The above-mentioned circuit 
includes the control conductor C32 extending to 
the first receiving printer P40? having positive 
battery potential thereon, the connection between 
the control contacts respectively engaged by the 
wipers 703 and 704 of the wiper set of the Strow 
ger mechanism 700, the control wiper 704, the 
contacts 663 and 592, the winding of R59) and 
the rotary magnet M587 to negative battery po 
tential. When this 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 R670, 
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 M587; 
however, the series relay R590 does not immedi 
ately restore as it is of the slow-to-release type. 
When thus energized the rotary magnet M587 
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 P402. At this time the idle or busy 
condition of the Second receiving printer P402 
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 receiving printer P402 is busy, in the 
manner explained above. In the last-mentioned 
event, the idle or busy condition of the third 
receiving printer PIAG3 is then tested and, in 
the event the last-mentioned receiving printer is 
busy, the test relay R660 reoperates. However, 
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in this case, nó further operations of the series 
relay R59) and the rotary magnet M587, are 
effected due to the fact that the control contacts 
respectively engaged by the control wipers 703 
and 704 of the wiper set of the Strowger mech 
anism. 700 are not connected together in the third 
contact set in the tenth level in the associated 
contact bank. In this event the test relay R660 
reoperates in order to cause the busy signal to 
be transmitted to the calling station 2, 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 
R660 is completed; and shortly following the 
second digit 1 the digit relay R670 restores in 
order to effect operation of the switch-through 
relay R-680, all in the manner previously ex 
plained. Assuming that the first receiving print 
er i P 40 i is idle at this time, when the switch- : 
through relay R680 operates an operating circuit 
is completed between the calling station 2? and 
the first receiving printer P 48 f. The above 
mentioned circuit extends from the positive ter 
minal of the battery 629 by way of the contacts : 
63, 64 , 531, A2 and 4f , the dial D44 ?, the 
release key K442, the transmitter T443, the print 
er magnet M444, the contacts 43, the winding 
of the line relay R5 0, the contacts 533,632 and 
642, the line wiper T (f of the wiper set of the : 
Strowger mechanism 700, C30, the printer mag 
net M1473 of the first receiving printer P40?, 
C3, the line wiper 702 of the wiper set of the 
Strowger mechanism (), the contacts 683 and 
684, the contacts 69 of the set of switch springs 
S590 and the impedance 626 to the negative 
terminal of the battery 629. Also the switch 
through relay R680 completes, at the contacts 
686, the previously mentioned path for applying 
positive battery potential to the control wiper 
73 of the wiper set of the Strowger mechanism 
700, thereby to complete an obvious circuit, in 
cluding the control conductor Cl32, for energiz 
ing the winding of the motor start relay R. 470. 
When thus energized the motor start relay R? 470 
operates to complete, at the contacts 474, an 
obvious circuit for energizing the operating mo 
tor M42 of the first receiving printer P40." 
At this time an operative connection is com 

pleted between the calling station 2 and the first 
receiving printer Pl?9) f at the master position 
400. Also the application of positive battery po 
tential to the control conductor C32 marks the 
first receiving printer Pf 40 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 M444 operates in order to cause the combined 
transmitting-receiving printer P2 to produce a 
printed record of the telegraphic message trans 
mitted from the calling station 2 l; while the 
printer magnet M43 operates in order to cause 
the first receiving printer P40? to produce a 
printed record of the telegiaphic message received 
at the master position 400. 
The release of the established connection is 

under the control of the operator at the calling 
station 2 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 

19 
ing of the motor start relay R47 Ois interrupted 

10 

in order to cause the latter relay to restore and 
interrupt, at the contacts 47, the previously 
mentioned circuit for energizing the operating 
motor M472 of the first receiving printer Pi40. 
At this time, negative battery potential is applied 
by way of the motor start relay R. 470 to the con 
trol conductor C32, thereby to mark the first 
receiving printer Pfl.0 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 400 to a called station in any 
one of the groups, the operator at the master po 
sition 40 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 400 to the called station 2 in 
the first group, the operator at the master posi 
tion 400 initiates the call by dialing the digits 
2 and 1 upon the dial D44 into the associated 
master selector 500. The master selector 500 
responds to the digits 2 and 1, whereby the Wiper 
set of the Strowger mechanism 700 engages the 
first contact Set in the second level in the aSSO 
ciated contact bank. The node of Operation of 
the master selector 500 is substantially identical 
to that of the station selector 500 individually 
associated with the station 2 and, in the interest 
of brevity, the detailed operations of the elements 
in the master selector 500 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 C09 and Clf 0 and the control 
conductor Cl3 extending to the called station 
2, the master selector 500 operates to test the 
idle or busy condition of the called station 2, 
in the mariner previously explained. In the event 
the called station 2 is idle at this time, the 
master selector 500 switches through, whereupon 
an operative connection between the master posi 
tion 499 and the called station 2 f is completed. 
The last-mentioned operative connection extends 
from the positive terminal of the battery 629 by 
way of the contacts 63 and 64, the dial D44, 
the release key K. 442, the transmitter Ti 443, the 
printer magnet M1444, the winding of the line 
relay Rí50, the contacts í 632 and 1642, the line 
wiper 70 of the wiper set of the Strowger mech 
anism f 700, the line conductor CIO, the contacts 
532, 42 and 4 i, the dial D44, the release key 
K442, the transmitter T443, the printer magnet 
M444, the contacts 413, the winding of the line 
relay R510, the contacts 534, the line conductor 
C09, the line wiper 702 of the wiper set of the 
Strowger mechanism (0, the contacts 683 and 
1684, the contacts 69 of the set of switch springs 
S 1690 and the impedance 626 to the negative 
terminal of the battery f629. At this time the 
operator at the master position 400 operates 
the transmitter T443, whereby the telegraphic 
message is transmitted over the above-traced op 
erative connection in order to cause operation of 
the transmitting printer Pi400 at the master 
position 400 and the combined transmitting-re 
ceiving printer P2 at the called station 2, in 
the manner previously explained. 

In the foregoing explanation of the mode of 
operation of the master selector 500 to set up 
an operative connection between the master posi 
tion 400 and the called station. 2, it was assumed 

in the station selector 500 is thus released the 
previously traced circuit for energizing the wind 5 

that the called station 21 was idle at this time, 
However, it may occur that the called sta 

  



tion 2 is busy at this time. More particu- . 
arly, the called station 2 may be busyi either 
as the calling station or the called Station in 
a i station-to-station i call of the type previ 
ously described, or as either the calling Station 
or the called station in a group call by Way of 
the first loop of the type previously described. In 
the revent the called station 2 f is busy as the call 
ing station in a station-to-station call of the 

| type previously described, positive battery poten 
tial is applied by way, of the contactS-522 to the 
control conductor C3; and in the event the 
called station2 is busy as the called station in a 
station-to-station call of the type previously de 
scribed, positive *battery potential is applied di 
rectly to the control conductor Clí3 in the con 
tact bank associated with the Strowger mecha 
nism of the station selector individually associ 
ated 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 of the type previ 
ously described, positive battery potential is ap 
plied by way of the conductor Ci 22, the contacts 
423, 4f7 and 62 to the control conductor C3. 
The application of positive battery potential to 
the control conductor C3 causes operation of 
the master selector f 500, whereby, the test relay 
R660 is operated and the switch-through relay 
Rf680 is not operated, in the manner previously 
explained. The operated test relay Rt 660 causes 
intermittent operation of the flash relay R 650, 
whereby the supervisory lamp L 446 is flashed at 
the master position 1400, in the manner previ 
ously explained, in order to indicate to the oper 
ator thereat that the called station 2 is busy at 
this time. ? . . . . . 
At this time the operator at the master posi 

tion 400 may either operate the release key 
Kf442 in order to release the master selector 500, 
in the manner previously explained, or he may 
exercise his priority authority by operating the 
priority key Ki-465. In the event the release key 
Kl:442 is operated the release of the master se 
lector i 500 is the same as that previously ex 
plained. However, in the event the priority key 
Kf465 is operated, positive battery potential is 
applied to the conductors CF466 and C1467. The 
application of positive battery potential to the 
conductor Ci 466 completes an obvious circuit for 

... energizing the lower winding of the switch 
through relay R 680, thereby to cause the latter 
relay to operate and force the master selector 
500 to switch through upon the line conductors 
C09 and Cfe extending to the busy called sta 
tion 2. Upon operating, the switch-through re 
lay R 680 interrupts, at the contacts 687, the 
previously completed holding circuit for energiz 
ing the winding of the test relay R 660, thereby 
to cause the latter relay to restore and effect the 
restoration of the flash relay R? 650, whereby the 
lamp control relay. Rf450 is restored in order to 
extinguish the supervisory lamp L1446. Also the 
switch-through relay Rt 680 completes, at the 
contacts 689, a holding circuit, including the 
contacts 633 and the set of switch springs S 59 f, 
for energizing the lower winding thereof. The 
:application of positive battery potential to the 
conductor C467 completes a circuit, including 
the control wiper. 705 of the wiper set of the 
StroWger mechanism l700 and the control con 
ductor C05, for energizing the winding of the 
priority relay R420 in the station line circuit 499 
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individually associated with the called station 
2, thereby to cause the latter: relay to Operate. 

First assuming that the station 2-f 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 42, the completed op 
erative connection between the calling station 2 
and the called station 22, thereby to effect the 
release of the station selector 500 individually 
associated with the calling station 2 and the star 
tion selector 900 individually associated with the 
called station 22, in the manner previously ex 
plained. 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 relay R530. 
The last-mentioned circuit extends from positive 
battery potential by way of the set of switch. 
springs St 59 f, the contacts 686, the control wiper 
703 of the wiper set of the Strowger mechanism 

f700, the control conductor CF 3, the contacts 52 
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 
400 and the called station 2. The operator at 

the master position 400 operates the priority 
key K. 465 only during a short time interval; and 
when the last-mentioned key is restored positive 
battery potential is removed from the conductors 
C 466 and Cl467. The removal of positive bat 
tery potential from the conductor Cf 466 is with 
out effect in view of the fact that the operated 
switch-through relay Ri880 has completed, at the 
contacts f689, the previously traced holding cir 
cuit for energizing the lower winding thereof. 
The removal of positive battery potential from 
the conductor C467 interrupts the previously 
traced circuit for energizing the winding of the 
priority relay R420 in the station line circuit 400 
individually associated with the called station 2 , 
whereby the latter relay restores. Upon restor 
ing, the priority relay R420 completes, at the con 
tacts 42, the previously traced operative connec 
tion between the master station 490 and the 
called station 2?. At this time, the operator at 
the master position, f400 may proceed to trans 
mit the telegraphic message, in the manner pre 
viously explained. 
Now assuming that the station 2 is busy as 

the called Station in a station-to-station call of 
the type previously described, involving the call 
ing station 22, upon operating, the priority relay 
R420 interrupts, at the contacts 42, the com 
pleted Operative connection between the called 
station 2? and the calling station 22; and com 
pletes, at the contacts 425, an obvious path for 
applying, positive battery potential to the control 
conductor Col. The application of positive bat 
tery potential to the control conductor CO 
forces the release of the station selector 900 in 
dividually associated with the calling station 22. 
More particularly, the application of positive bat 
tery potential to the control conductor CO com 
pletes a circuit, including the control wiper. O6 
of the Strowger mechanism f : 00 of the station 
Selector 900, the contacts -075 and 943 and the 
set of Switch springs. S995, for energizing the 
release magnet M988; whereby the latter magnet 
Operates in order to effect the release of the 
Strowger, mechanism - 60 and the consequent 
release of the station selector 900, in the manner 
previously explained. When the switch-through 
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relay R 680 in the master selector 500 operates 
it completes, at the contacts 1686, an alternative 
holding circuit, including the set of switch springs 
St 59, the control wiper 703 of the wiper set of 
the StroWger mechanism l700, the control con 
ductor Cl3 and the contacts 52, for energizing 
the Winding of the cut-in relay R530 in the sta 
tion selector 500 individually associated with the 
called station 2 ?, whereby the cut-in relay R530 
is retained in its operated position. The operator 
at the master position 400 operates the priority 
key K. 465 only during a short time interval; 
and when the last-mentioned key is restored 
positive battery potential is removed from the 
conductors C 466 and Cl467. The removal of 
positive battery potential from the conductor 
Cl366 is without effect in view of the fact that 
the Operated SWitch-through relay R, i 680 ha,S 
completed, at the contacts 689, the previously 
traced holding circuit for energizing the lower 
Winding thereof. The removal of positive battery 
potential from the conductor Cf 467 interrupts 
the previously traced circuit for energizing the 
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winding of the priority relay R420 in the station 
line circuit 400 individually associated with the 
called station 2, whereby the latter, relay re 
stores. Upon restoring, the priority relay R428 
completes, at the contacts 42, the previously 
traced operative connection between the master 
Station 400 and the called station 2 . At this 
time the operator at the master position 400 may 
proceed to transmit the telegraphic message, in 
the manner previously explained, 
NoW aSSuming that the station 2 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 23, upon operating, 
the priority relay R420 completes, at the contacts 
422, an obvious path including the conductors 
Cl2 and Ci 22, for short-circuiting the lower 
winding of the loop relay R40; positive battery 
potential being applied to both of the conductors 
Ci 2 and Cl22 due to the operating condition of 
the group relay 3G in the first loop equipment 
300. When the lower winding of the loop relay 
R4 0 is thus short-circuited the latter relay re 
stores. Upon restoring, the loop relay R4 O in 
terrupts, at the contacts 42 and 44, the com 
pleted connection between the combined trans 
mitting-receiving printer P2 and the conductors 
Cl? and CO2 in the first loop; completes, at the 
contacts 4, 9, the previously traced connection 
including the impedance 43 between the conduc 
tors CG and CO2 in the first loop; and prepares, 
at the contacts 4 and 43, further points in the 
previously traced connection between the com 
bined transmitting-receiving printer P2 and the 
line conductors CfO9 and Clf 0 extending to the 
called station 2. Also the loop relay R4 to in 
terrupts, at the contacts 45, 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 300, 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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and 23, are released, whereby the called stations 
22 and 23 are rendered idle. 
When the station selector 500 is thus released 

the busy relay R520 restores, thereby to com 
plete, at the contactS 52, a circuit for energiz 
ing the Winding of the cut-in relay R530. The 
last-mentioned circuit extends from positive bat 
tery potential by way of the set of switch springs 
Si 59, the contacts 686, the control Wiper 703 
of the wiper set of the Strowger mechanism 700, 
the control conductor Cl 3, the contacts 52 and 
the Winding of R530 to the negative terminal of 
battery. When thus energized the cut-in relay 
R550 operates to prepare, at the contacts 532 and 
534, points in the previously traced operative 
connection between the master position 400 and 
the called Station 2. The operator at the master 
position 400 Operates the priority key K. 465 cnly 
during a short time interval; and when the last 
mentioned key is restored positive battery poten 
tial is removed from the conductors C 466 and 
C 467. The removal of positive battery potential. 
from the conductor C. 466 is without effect in 
View of the fact that the operated switch-through 
relay Rf680 has completed, at the contacts 689, 
the previously traced holding circuit for energiz 

The removal of 
positive battery potential from the conductor 
C 467 interrupts the previously traced circuit 
for energizing the winding of the priority relay 
R420 in the station line circuit 400 individually as 
Sociated With the called station 2, 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 400 and the called station 2. 
At this time the operator at the master position 
400 may proceed to transmit the telegraphic 
neSSage, in the manner previously explained. 

Also, upon restoring, the priority relay R420 
completes, at the contacts 423, an obvious con 
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nection including the contacts 4 8 between the 
conductors Cl22 and C20; whereby an obvious 
circuit is completed for energizing the Winding 
of the release relay R340 in the first loop equip 
ment 300, in the event the last-mentioned equip 
ment has not been completely released at this 
time, due to the presence of positive battery po 
tential upon the conductor Cl22 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 R340 operates to interrupt, at the contacts 
34, a common point in the first loop, thereby 
positively insuring the complete release of the 
Station Selector 500 individually associated with 
the station 2 f, in the manner previously ex 
plained. Upon restoring, the station selector 500 
effects the release of the station selector 90 and 
the Station selector, not shown, reSpectively indi 
Vidually associated with the stations 22 and 23, 
and the release of the first loop equipment 300, in 
the manner previously explained. 

Finally assuming that the station 2 is busy as 
the called station in a group call by way of the 
first loop of the type previously described involv. 
ing the calling station 22 and the called station 
23, upon operating, the priority relay R420 com 
pletes, at the contacts 422, an obvious path, in 
cluding the conductors C2 and C22, for short 
circuiting the lower winding of the loop relay 
R40; positive battery potential being applied 
to both of the conductors C2 and C22- due to 
the operated position of the group relay 3G in the 
first loop equipment 300. When the lower wild 

  



22 
ing of the loop relay R4 to is thus short-circuited 
the latter relay restores. Upon restoring, the loop 
relay R40 interrupts, at the contacts 42 and 
44, the completed connection between the comi 
bined transmitting-receiving printer P2 and the 
conductors CO and CO2 in the first loop; com 
pletes, at the contacts 49, the previously traced 
connection including the impedance 43 between 
the conductors CO and CO2 in the first loop; 
and prepares, at the contacts 4 and 43, further 
points in the previously traced connection be 

, tween the combined transmitting-receiving 
printer P2 and the line conductors Clo 9 and 
Ci 0 extending to the called station 2. When 
the switch-through relay R 680 in the master 
Selector 50 operates it completes, at the contacts 
686, an alternative holding circuit, including the 

Set of SWitch Springs Si 59, the control Wiper 703 
of the wiper set of the Strowger mechanism 8, 
the control conductor CS3 and the contacts 52, 
for energizing the winding of the cut-in relay 
R530 in the station seiector 560 individually as 
Sociated with the called station 2i; whereby the 
cut-in relay R53) is retained in its operated posi 
tion. 

Also. the loop relay R440 interrupts, at the con 
tacts 4 f5, a point in the previously completed 
path for connecting the impedance element 432 
between one terminal of the line relay R4 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 900 and the station selector, not shown, 
respectively individually associated with 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 43 is sub 
stituted for the combined transmitting-receiv 
ing printer P2 between the conductors CG and 
CfO2 in the first loop. Aiso it is pointed out that 
the positive battery potential applied to the con 
trol conductor C? 3 in the master selector 59C 
completes an alternative path, including the con 
tacts 62 and 46, and the conductor Cl2, for 
short-circuiting the loop relay R4 0, thereby posi 
tively to prevent reoperation of the last-men 
tioned relay incident to the subsequent restora 
tion of the priority relay R420. 
The operator at the master position 40 oper 

ates the priority key. Kf465 only during a short 
time interval; and When the last-mentioned key 
is restored positive battery potential is removed 
from the conductors CE466, and Cl467. The re 
moval of positive battery potential from the con 
ductor Cl466 is without effect in view of the fact 
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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 R40. However, the lat 
ter relay remains in its restored position due to 
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the previously traced completed alternative path 
for short-circuiting the lower winding thereof. 
Further the priority relay R420 completes, at the 
contacts 423, an obvious connection, including 
the contacts 48 between the conductors Cl22 and 
Cf2O, whereby an obvious circuit for energizing 
the winding of the release relay R340 in the first 
loop equipment 300 is completed; the conductor 
C22 having positive battery potential thereon 
due to the operated position of the group relay 
3G in the first loop equipment 300, as previously 
noted. When the release relay R340 is thus ener 
gized, it operates to interrupt, at the contacts 34 , 
a common point in the first loop, thereby to effect 
the release of the station selector 900 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 900 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 Cf2 and Ci 22, in the manner previously explained. 

Master position to individual loop call 
Considering now the extension of a cal from 

the master position 400 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 400 initiates the call by 
dialing the group call digit identifying the par 
ticular called group in conjunction 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 21, 22 and 23 in the first group, 
the operator at the master position i400 diais 
Upon the dial Df 44 the group call digit 6 iden 
tifying the first group in conjunction with the 
combination call digit 2 identifying the called 
combination of stations 21, 22 and 23 in the first 
group. The master. Selector 500 responds to the 
digits 6 and 2, whereby the wiper set of the 
Strowger mechanism 700 engages the SeClOnd 
contact set in the sixth level in the associated 
contact bank. The mode of operation of the 5 5 

60 
that the operated switch-through relay R 680 has 
completed, at the contacts 689, the previously 
traced holding circuit for energizing the lower 
Winding thereof. The removal of positive bat 
tery potential from the conductor C f467 inter 
rupts the previously traced circuit for energizing 
the Winding of the priority relay R420 in the sta 
tion line circuit 490 individually associated with 
the called station 2, whereby the latter relay re 
stores. Upon restoring, the priority relay R420 
completes, at the contacts 42, the previously 
traced Operative connection between the master 
position 400 and the called station 21. At this 
time the operator at the master position 400 
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master selector 500 is Substantially identical to 
that of the station selector 500 individually asso 
cated with the station 2 and, in the interest 
of brevity, the detailed operation of the elements 
in the master selector 500 are not repeated. 
When the Wiper set of the Strowger mecha 

nish 700 engages the second-contact set in the 
sixth level of the associated. Contact bank ter 
Initing the terminal line conductors co and 
C04 of the first, loop and the Control conductor 
C 8 extending to the first loop equipment 
390, the master selector 500 operates to test the 
idle or busy condition of the first loop, in the 
nanner previously explained. In the event the 
called first loop is idle at this time, negative bat 
tery potential appears upon the control conduc 
tor Cl8, whereby the master Selector 500 
switches through in order to complete an Opera 
tive connection between the master position 400 
and the first loop. More particularly, at this time, positive battery potential appearing upon 
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the control wiper 703 of the Strowger mecha 
nism. 700 of the master selector 500 is applied 
to the control conductor C8, 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 R30 in the first 
loop equipment 300, whereby the relays men 
tioned operate. Upon operating, the busy relay 
R30 effects operation of the busy slave relay 
R320, whereupon the latter relay completes, at 
the contacts 32, 325, etc., the previously traced 
paths for applying positive battery potential to 
the control conductors Cff T, C1 9, etc. At this 
time, positive battery potential is applied to each 
of the control conductors CT, C18, 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 
group. Upon operating, the group relay 3G Com 
pletes, at the contacts 3GT, 3G6, etc., the pre 
viously mentioned paths for applying positive 
battery potential to the conductors Cl2, C22, 
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. 

First assuming that each of the stations 2, 22 
and 23 in the called combination in the first 
group is idle, the application of positive battery 
potential to the conductor C2 effects operation 
of the loop relay R40 in the station line circuit. 
400 individually associated with the called sta 
tion 2, whereby the combined transmitting-re 
ceiving printer P2 at the called station 2 is op 
eratively connected to the conductors CO and 
CO2 in the first loop. Also the application of 
positive battery potential to the conductor Cl22 
marks the station 2 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 C 24, C.25 and C30, 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 
ly associated with the called stations 2, 22 and 
23, the switching relay R i 640 in the master se 
lector 500 operates, thereby to complete an op 
erative connection between the master position 
f400 and the first loop including the called sta 
tions 21, 22 and 23. The above-mentioned op 
erative connection extends from the positive ter. 
minal of the battery 629 by Way of the contacts 
f 63, 64, the dial Di 44, the release key Ki 442, 
the transmitter T. 443, the printer magnet M 444, 
the Winding of the line relay R50, the contacts 
632 and 642 to the line wiper 70 of the wiper 

set of the Strowger mechanism 700; and from 
the negative terminal of the battery f629 by Way 
of the impedance 1627, the contacts 692 of the 
set of switch springs S690, and the contacts 
684 and 683 to the line, wiper 702 of the wiper 

set of the Strowger mechanism 700; the line 
wipers 70 and 702 of the wiper set of the 
StroWger mechanism l700 are respectively, con 
nected to the terminal line conductors ClO4 and 
CO of the first loop; which first loop includes 
the combined transmitting-receiving printers at 
the called Stations 2, 22 and 23 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 400 proceeds to transmit the tele 
graphic message, in the manner previously ex 
plained. 
Now assume that the station 2f 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 Cl2, is effective to short-circuit 
the lower winding of the loop relay R4 0 in the 
station line circuit 400 individually associated 
with the called station 2. The lower Winding 
of the loop relay R4 0 is thus short-circuited due 
to the fact that the station 2 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 C? 3 and is 
connected by way of the contacts 62 and 4f6 to 
One terminal of the lower winding of the loop 
relay R40. Hence, when the called station 2 
is busy at this time, the application of positive 
battery potential to the conductor C22 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 34, the previously mentioned common 
point in the first loop. 

Subsequently, when the switching relay R 640 
in the master Selector 500 operates it only pre 
pares, at the contacts i 64 i and , f 642, the previ 
ously traced operative connection between the 
master position f400 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 34, the 
common point previously mentioned in the first 
loop. Accordingly, the line relay R? 50 in the 
master selector 500 does not immediately oper 
ate and continued timing operation of the minor 
Switch 600 proceeds, in the manner previously 
explained. - 

When the line relay.R. 50 restored, incident to 
the operation of the switch-through relay R 680, 
an obvious circuit was completed, at the contacts 
53, for energizing the Winding of the lamp con 

trol relay R 450; whereupon the latter relay oper 
ated to complete, at the contacts 45, an obvious 
circuit for illuminating the supervisory lamp 
I,446. This illumination of the supervisory lamp 
I, 446 serves as an answer-back signal to the oper 
ator at the master position 400. In the event 
the line relay R50 is not reoperated shortly 
thereafter to cause the restoration of the lamp 
control relay R. 450 and the consequent termina 
tion of the answer-back signal by extinguishing 
the Supervisory lamp L446, it indicates to the 
operator at the master position 400 that, al 
though the master Selector 500 has switched 
through on the first loop and that the first loop 
is idle, 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 500 
which will occur a short time interval later, or 
exercise his priority authority by operating the 
priority key K. 465. First assuming that the op 
erat0r at the master position 400 does not oper 
ate the priority key K. 465, operation of the minor 
switch 600 in the master selector f 500 continues, 

  



24. 
in the:manner previously explained;. When thie. 
wiper 60 of the minor switch 600: engages the 
fifth; contact in-the-associated contact bank the 
release-relay, R 630i is: operated in order to effect 
the release of the: master selector 500, whereby 
the first loop equipment 300 and the station line 
circuits 400; etc., individually associated: with the 
stations 2 (; 22 and 23 in the called combination 
in the first group, are released, all in ithe: Imanner 
previously explained. : 
Now assuming that the operator at themaster 

position f 400 operates the priority, key Kf465, 
upon observing that the anSWer-back. signal. has 

s not been terminated promptly by extinguishing 
the supervisory lamp L.f446, when the priority, key. 
Kf465; is thus operated positive battery potential 
is applied to the conductors. C-466...and. C67. 
The application of positive battery potential to 
the conductor C466 is without effect, in the pres 
ent example, in View of the fact that.the switcher 
through relay Rt 680 already occupies its operated 
position. The application of positive: battery. po 
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tential to the conductor Cf 467 completes a cir 
cuit, including the control wiper 705 of the wiper. 
set of the Strowgermechanism.00 and the con 
trol conductor C 5 extending to the first loop 
equipment 390, for energizing the winding-of, the 
priority relay R330: therein. : When, thus ener 
gized the priority relay. R330 operates to com 
plete, at the contacts 33, 332, etc., obvious con 
nections between the conductors: C2f;C23s and 
Cl24, Cf26, etc. When the conductor Cl24 is 
thus connected to the conductor Cf26 ran obvious 
circuit is completed for energizing the upper:Wind 
ing of the loop relay. R80 in the station line cir 
cuit. 800 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. R80 already occupies: its operated posi 
tion, the called station 22 being idle. at this time. 
On the other hand, when the conductor: Cf2l is. 
thus connected to the conductor Cf23 an obvious. 
circuit is completed for, energizing the upper 
winding of the loop relay R40 in the station 
line: circuit 400 individually associated with the 
called station 2f; when the upper: winding of the 
loop relay R4 to is thus energized this relay oper 
ates in view of the fact. that the loop relay R40 
was not previously operated, the called station":2 
being busy at this time. 
Upon operating, the loop relay.R40:interrupts, 

at the contacts 4 and 43, points in the previ 
ously completed connection between the station 
2f and the other station involved in the previ 
ously mentioned station-to-station call; Com 
pletes, at the contacts 42 and 44; the previa 
ously traced connection; between, the combined 
transmitting-receiving"printerº P2, and the con 
ductors C0, and CO2 in the first loop, and 
interrupts, at the contacts 49, the connection 
including the impedance 43 between the con 
ductors CIO? and CO2 in the first loop. Also the 
loop. relay R4 O. interrupts, at the contacts: 4-f6; 
the previously traced path for short-circuiting 
the lower winding thereof; whereby, the lower 
winding of the loop relay R40, is energized by 
way of the previously traced circuit, including 
the conductor Cf2 having positive battery poten 
tial thereon, and the resistor 433. Further, the 
loop relay R4f0 interrupts, at the contacts 48, 
the previously traced connection between the 
conductors C 22 and C20, thereby to interrupt 
the previously traced circuit 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 
completes, at the contacts. 34f, the previously 
traced operative connection: between the master 
position f 400 and the first loop including, the 
called stations, 2 f, 22 and 23. When the above 
nentioned operative-connection is thus completed 
the line-relay Rl50 in the master selector 500 
reoperates in: order to effect the release of the 
minor switch. 600, in the manner previously ex 
plained. The operator at , the master position 
408; only operates... the priority key K465 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 300 is interrupted, 
thereby to cause the latter relay to restore. Upon 
restoring, the priority relay R330 interrupts, at 
the contacts 33,332, etc., the previously traced 
circuits for energizing the upper windings of the 
loop relays R40, R8, etc., in the line circuits 
individually, associated with the stations 2 f, 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: 400 and the stations 2, 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 400 may proceed to 
transmit the telegraphic message. 

In the foregoing explanation of the mode of 
operation of the master Selector í 500 in response 
to.the digits 6 and 2, it was aSSunned that, when 
the wiper set of the Strowger mechanism 700 
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 C 8 causing 
operation of the switch-through relay R? 680, in 
the manner described above. However, it may 
occur that, the first loop is busy, at this time and 
that positive battery potential appears upon the 
control conductor Ci 8: extending from the first 
loop equipment:300, whereby the previously traced 
circuit for energizing: the winding of the test re 
lay R? 660 in the master selector f 500 is com 
pleted in order to cause operation of the latter 
relay. Upon operating, the test, relay R? 660 ef 
fects: intermittent operation of the flash relay 
R 650, whereby the lamp control relay Rt 450 is 
operated intermittently, in order. to effect flash 
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ing:of the Supervisory lamp Li A46, in the manner 
previously explained. The flashing of the Super 
visory, lamp:L446. indicates to the operator at 
the master: position 400 that the first loop is 
busy at this time. The operator, upon receiving 
the:busy signal as noted above, may either release 
themaster selector 500 by operating the release: 
key:K442 or he may exercise his priority authori 
ty by operating the priority. key Kf 465. In the 
event the key Kf442, is operated, the master 
selector 500 is released, in the manner previously. 
explained. 
*On the other hand, in the event the priority. 

key K. 465 is operated, positive battery potential 
is...applied to the conductors Cl466 and Cl467. 
The application of positive battery potential to 
the conductor: C466 completes ... the previously 
traced circuit, for energizing the lower: Winding: 
of the switch-through... relay. Rf680, thereby, to 
cause: the latter relay to operate. Upon operat 
ing, the switch-through relay. R. 680 completes, 
at the contacts. 689, the previously...traced hold 
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ing circuit for energizing the lower winding 
thereof; and effects the restoration of the test 
relay R 660, in the manner previously explained. 
The application of positive battery potential to 
the conductor C487 completes the previously 
traced circuit for energizing the winding of the 
priority relay R330 in the first loop equipment 
300, whereby the latter relay operates. Upon op 
erating, the priority relay R330 completes, at the 
contacts 330, an obvious path for applying posi 
tive battery potential to the control conductor 
Cf 6. The application of positive battery po 
tential to the control conductor C 6 effects the 
release of the station selector individually asso 
ciated with the calling station involved in the 
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completed group call by way of the first loop. . 
Assuming that a group call has been previously 
Completed from the calling station 2 to the 
called station 22 in the called combination in the 
first group by way of the first loop, the station 
Selector 50 individually associated with the call 
ing station 2 Occupies its operated position. 
In accordance with the above assumption, the 
application of positive battery potential to the 
control conductor C 6 completes a circuit, in 
cluding the control wiper 796 of the wiper set of 
the Strowger mechanism 0 in the Station Se 
lector 500, the contacts 675 and 543 and the Set 
of SWitch Springs S595, for energizing the re 
lease magnet M588 of the Strowger mechanism 
70 in the station selector. 508, thereby to cause 
the latter magnet to operate and effect the re 
lease of the Strowger mechanism 70 and conse 
quently the release of the station selector 590, 
all in the manner previously explained. When 
the station selector 500 individually associated 
With the calling station 2 is thus released the 
station selector 906 individually associated with 
the called station 22 is released, whereby the call 
ing station 2 and the called station 22 are ren 
dered idle. Also When the Station Selector 5 in 
dividually associated with the calling station 2 
is thus released the group relay 2C, the busy. 
relay R30 and the busy slave relay R32 in the 
first loop equipment 3) restore. Upon restoring, 
the busy slave relay R.32 completes, at the con 
tacts 324, the previously traced circuit, includ 
ing the control conductor C8 for energizing 
the Winding of the group relay 3G in series with 
the winding of the busy relay R3), whereby the 
relays mentioned reoperate. Upon reoperating, 
the busy relay R3 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 busy slave relay 
R.328 completes, at the contacts 321, 325, etc., the 
previously mentioned paths for applying positive 
battery potential to the control conductors C 7, 
C 9, 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 R4 and R80 in the station 
line circuits 30 and 89 individually associated 
with the stations 2 and 22 in the called Com 
bination in the first group, the stations 2 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 
bination 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 R33, in 
the manner previously explained. Accordingly, 
the combined transmitting-receiving printers at 
the stations 2, 22 and 23 in the called combina 
tion are operatively connected to the first loop; 
and when the switching relay RA 640 in the mas 
ter selector 500 operates under the control of 
the minor switch 600, in the manner previously 
explained, the previously traced connection be 
tween the master position 400 and the stations 
2, 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 R50 in the master 
selector 509 reoperates in order to effect the 
release of the minor switch 690, in the manner 
previously explained. At this time the operator 
at the master position i400 may proceed to trans 
mit the telegraphic message. 
The release of the established connection be 

tween the master position 400 and the stations 
2, 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 
A 40 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. . . . 

Master position, to all-loops cal 
Considering now the extension of a call from 

the master position 49 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 50 initiates the call by dialing the all 
groups call digit 0 in conjunction with the con 
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, 4 and 5 in the re 
spective first, second, third and fourth loops, the 
operator at the master position 400 dials upon 
the dial D 44 the all-groups call digit 0 in con 
junction with the combination call digit 1 identi 
fying the called stations 2, 31, 4 and 5 in the 
respective first, second, third and fourth groups. 
The master selector 500 responds to the digits 
0 and 1, whereby the wiper set of the Strowger 
mechanism engages the first contact Set in 
the tenth level in the associated contact bank. 
The mode of operation of the master selector 
58G is substantially identical to that of the sta 

tion selector 500 individually associated with the 
station 2 and, in the interest of brevity, the 
detailed operation of the elements in the master 
Selector 50 is not repeated. - 
When the wiper set of the Strowger mechanism 
90 engages the first contact set in the tenth 

level in the associated contact bank terminating 
the line conductors C40 and C4 extending to 
the repeaters 30 to 304, inclusive, and the con 
trol conductor C 53 extending to the loop com 
mon equipment 200, the switch-through relay 
R 68 in the master selector 500 operates, in 
the manner previously explained, in order to com 
plete, at the contacts 686, a circuit for energiz 
ing in series the winding of the mixed group relay 
MG and the switching relay R3 0 in the loop 
common equipment 2. The above-mentioned 
circuit extends from the positive terminal of 
battery by Way of the set of switch springs S59, 
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wiper set of the Strowger mechanism 700, C143, 
the winding of MG and the winding of R? 30 
to the negative terminal of battery. When thus 
energized the mixed group relay IMG and the 
switching relay R. 310 operate. Upon operating, 
the switching relay R. i 30 interrupts, at the con 
tacts 39, the previously traced local circuit, in 
cluding the battery 342, for energizing the pri 
maries of the loop repeaters 30 to 304, inclu 
sive; and interrupts, at the contacts 32, 314 
and 36, f38, etc., the previously traced local 
circuits for respectively energizing the second 
aries of the loop repeaters 30 to 1394, inclusive. 
Also the switching relay R. 31 O completes, at the 
contacts 13t, 313 and 3 (5, 317, etc., connec 
tions between the respective secondaries of the 
loop repeaters 30 to 304, inclusive, and the 
line terminal conductors Ci 01, ClO4 and C (50, 
Cl5i, etc., of the respective first, second, third 
and fourth loops. 
Upon operating, the mixed group relay MG 

completes, at the contacts MGl, MG2, etc., ob 
vious paths for applying positive battery poten 
tial to the conductors Cl2, Cf22, etc., by way of 
the terminal block 20 t. The application of posi 
tive battery potential to the conductor Cf2f com 
pletes the previously traced circuit for energizing 
the lower winding of the loop relay R40 or the 
previously traced path for short-circuiting the 
lower Winding of the loop relay R40 in the sta 
tion line circuit 400 individually associated with 
the called Station 2 ?, 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 R4 is is ener 
gized, this relay operates operatively to connect 
the called station 2 f to the conductors C of and 
CfO2 in the first loop. On the other hand, in 
the event the lower winding of the loop relay 
R40 is short-circuited, the previously traced cir 
cuit, including the conductors C 122 and C 20, is 
completed for energizing the winding of the re 
lease relay R34 in the first loop equipment 300 
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 Cl56, C57 and Cis8, C 59: 
and Cl60, Cl6 either effects operation of the 
respective station line circuits 23i, 24 and 25?, 
respectively individually associated with the 
called stations 3, 4 and 5 ; or operation of the 
respective second loop equipment 233, the third 
loop equipment 243 or the fourth loop equipment 
253, depending respectively upon the idle or busy 
condition of the respective called stations 3, 4 
and 5t, all in the manner previously explained. 

In view of the foregoing explanation of the 
mode of operation of the station line circuit 400 
in conjunction with the first loop equipment 300, 
it will be understood that, in the event the called 
station 2 is idle, it is operatively connected to 
the first loop; on the other hand, in the event the 
called station 2 f is busy, the release relay R340 
in the first loop equipment 300 is operated. 
Hence, it will be understood that the first loop is 
either prepared between the terminal conductors 
COf and Ci 04 thereof or is interrupted between 
the terminal conductors mentioned, due to the 
operated position of the release relay R339 in the 
first loop equipment 390 at this time. Similarly, 
the second loop, the third loop and the fourth 
loop will be completed between the respective line 
terminal conductors C50, C15, etc., thereof, or 
interrupted due to the operation of the release 
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the contacts 686, the control wiper i 103 of the relays in the respective second loop equipment 

233; the third loop equipment 243 and the fourth 
loop equipment 253. 
More particularly, in the event the called Sta 

tion 2 is idle at this time, the first loop is com 
pleted by way of the secondary of the first loop 
repeater 30; on the other hand, in the event 
the called station 2 is busy, the first loop is inter 
rupted at this time. Similarly, the second, third 
and fourth loops are either respectively com 
pleted by way of the secondaries of the second 
loop repeater 392 and the third loop repeater 
303 and the fourth loop repeater. 394 or inter 
rupted, depending upon the idie or busy condi 
tion of the respective called stations 3 , 41 and 
5. 

First aSSunning that each of the called sta 
tions 2, 3, 4 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 battery 322 by 
Way of the contacts 33, CO , the contacts 4 2, 
the dial D44, the release key K442, the trans 
mitter T443, the printer magnet M44, the con 
tacts 44, Ci 02, station 22, the impedance 83, 
the contacts 89, Ci 03, etc., the contacts 34, CO4, 
the contacts 3, the impedance 321, the lower 
Winding of the impulse relay Ri350, the lower 
winding of the control relay Ri36C and the con 
tacts 35 í to the negative terminal of the bat 
tery. 322. Accordingly the impulse relay R 35) 
and the control relay R 368 in the secondary of 
the first loop repeater 30 f occupy their operated 
positions, thereby to effect operation of the im 
pulse relay Rf 380 and the control relay R37 () in 
the primary of the first loop repeater 30 when 
the loop between the master position 606 and 
the primaries of the loop repeaters 3G to 304, 
inclusive, is completed. Similarly, the second, 
third and fourth loops are completed, whereby the 
loop circuit extending from the master position 
A 400 will be completed by way of the primaries of 
the loop repeaters 30 to 304, inclusive, when 

5 the Switching relay R 640 in the master selector 
590. Operates under the control of the minor 

switch 600. - 

When the switching relay RS40 in the master 
Selector 506 operates, the previously mentioned 
loop circuit extending from the master position 
400 to the primaries of the loop repeaters 30 
to 304, inclusive, is completed, as noted above; 
and extends from the positive terminal of the 
battery 629 by way of the contacts f63 and 
f64, the dial D 44, the release key K442, the 
transmitter T443, the printer magnet M 444, 
the Winding of the line relay R50, the con 
tacts 632 and 642, the line wiper log of the 
wiper set of the Strowger mechanism 700, C140, 
the primary of the fourth loop repeater 304, the 
primary of the third loop repeater # 303, the pri 
mary of the second loop repeater 302, the con 
tacts 38?, the lower winding of the control relay 
Rf 370, the lower winding of the impulse relay 
R380, the impedance 34t, CA4i, the line wiper 
í '62 of the wiper set of the Strowger mechanism 
fo, the contacts S83 and 684, the contacts 
692 of the set of switch springs Sf 699 and the 
impedance 627 to the negative terminal of the 
battery 629. When the above-traced loop circuit 
is completed the line relay R. 50 in the master 
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Selector í 500 operates in order to effect the re 
lease of the minor switch 600, in the manner pre 
viously explained; and the impulse relay Ri389 
and the control relay R. 370 in the first loop re 
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peater 30 operate in order to insure that the 
impulse relay R. 350 and the control relay.R. 360 
therein are operated, whereby the first loop is 
closed to the called Station 2. Similarly, when 
the primaries of the other repeaters 302, etc. 
are closed the Secondaries of these repeaters are 
closed, thereby insuring closure of the second loop 
circuit, etc. to the respective called stations 3f, 
etc. At this time, an operative connection is 
completed between the master position f 400 and 
the primaries of the loop repeaters 30 to 304, 
inclusive, and between the secondaries of the loop 
repeaters 32 to 34, inclusive, and the respec 
tive called Stations 2, 3, 4 and 5. At this 
time, the operator at the master position 400 may 
proceed to transmit the telegraphic message over 
the associated loop circuit to the primaries of the 
loop repeaters 3 to 304, inclusive, whereby 
the loop repeaters 3 to 304, 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 2, 3, 4 and 54. The exact mode of 
operation of the various loop repeaters 30, etc. 
is described in detail subsequently. 

In the foregoing explanation of the mode of 
operation of the apparatus it was assumed that 
each of the called stations 2, 3, 4 and 5 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 2, 3, 4 and 5 
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 primary thereof, 
in the manner previously explained. According 
ly, in this event, when the switching relay R 640 
in the master selector 500 operates it only pre 
pares, at the contacts 64 and 642, the pre 
viously traced loop circuit extending between the 
master position 490 and the primaries of the loop 
repeaters 30 to 394, inclusive, as previously 
explained. Hence, in this event, the line relay 
Rl5 f is not promptly operated in order to effect 
the restoration of the lamp control relay R 45) 
and the consequent termination of the answer 
back signal by extinguishing the Supervisory lamp 
Ll 466. When the supervisory lamp L. 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 2A, 3, 4 and 5 are busy at this 
time. In this event, the operator at the master 
position 400 may either permit the master 
selector 500 to be automatically released, in the 
manner previously explained, or he may exercise 
his priority authority by operating the priority 
key K465. In the event the operator at the 
master position 490 permits the master selector 
í 560 to be released automatically, the release 
thereof is the same as that previously described. 
On the other hand, in the event the priority 

key K. 465 is operated, positive battery potential 
is applied to the conductors Cl466 and Cl467, as 
previously noted. The application of positive 
battery potential to the conductor C466 is with 
out effect in view of the fact that the SWitch 
through relay R 680 already occupies its operated 
position. The application of positive battery po 
tential to the conductor C 467 completes a cir 
cuit, including the control wiper 5 of the Wiper 
set of the StroWgermechanism 1700 and the con 
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trol conductor C42, for energizing the winding 
of the priority relay R20 in the loop common 
equipment 200. When thus energized the prior 
ity relay Ri 20 operates to complete, at 
the contacts 2, 22, etc., obvious. multiple 
circuits respectively including the control con 
ductors C1 15, C147, etc. for energizing the Wind 
ings of the priority relays R330, etc. 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 R330 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 previously 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, 
etc. groups which are busy at this time. The 
operator at the master position & Co operates the 
priority key Kf465 only during a short time in 
terval; and when the last-mentioned key is re 
stored the previously traced circuit for energizing 
the winding of the priority relay R420 in the loop 
common equipment 206) is interrupted, thereby 
to cause the latter relay to restore. Upon restor 
ing, the priority relay Rt 2 to effects the restora 
tion of the priority relays R330, etc. in the re 
spective first loop, equipment 300, the second loop 
equipment 233, etc. in an obvious manner. At 
this time, each of the loop circuits is completed to 
the secondary of the associated loop repeater, 
thereby to cause the primaries of the loop re 
peaters 30? to 304, inclusive, to be completed 
in the previously traced loop circuit extending to 
the master position 480. At this time, the pre 
viously traced operative Connection between the 
master position 409 and the primaries of the loop 
repeaters 30 to 34, inclusive, is completed; 
and the operative connections between the Sec 
ondaries of the respective loop repeaters 30 to 
34, 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 
operator at the master position 400 may proceed 
to transmit the telegraphic message. At this 
point it is noted that each of the loop repeaters 
30, etc. 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 409. Also it is noted that the 
telegraphic message repeated over the loop ex 
tending to the master position 480 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 400 or the operator at any 
called station in any one of the groups, and is 
effected when the Operator at the master position 
4- 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 
f400 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 400 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. În the illustrated 
embodiment of the trunking arrangement the 
Strowger mechanism 700 of the master selector 
500 and the loop common equipment - 280 are 

arranged for setting up four particular combina 
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 400 dials, the all-groups call number 04 
into the master selector 500, the apparatus oper 
ates in order to set up a connection from the 
master position 400 by way of the loop repeaters 
I30f 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 30 and assuming that the primaries 
of the repeaters f30, etc. are closed between the 
line conductors C40 and C4A, and that the sec 
Ondaries of each of these repeaters are respec 
tively closed between the line conductors Cf (, 
Cí04 and Cí50, Cí5!, etc., it is noted that the 
impulse relay and the control relay in the primary 
and in the secondary of each loop repeater occupy 
their operated positions. Referring now to the 
first loop repeater 1801, it is pointed out that 
the impulse relay R350 and the control relay 
R36 in the secondary thereof, and the control 
relay R. 370 and the impulse relay R. 380 in the 
primary thereof, occupy their operated positions. 
At this time, in the event a telegraphic signal 
is transmitted over the line conductors C48) and 
C4, the circuit for energizing the lower wind 
ing of the impulse relay R380 in series with the 
lower winding of the control relay R3T G is alter 
nately interrupted and recompleted. When the 
circuit for energizing the lower winding of the 
impulse relay R380 and the control relay R,370 
is interrupted, the impulse relay R. 38 is re 
tained in its operated position due to the previ 
ously traced completed circuit, including the re 
sistors 382 and 383, for energizing the upper 
winding thereof at this time; however, the con 
trol relay R30 restores due to the previously 
traced completed path, including the resistor 373 
and the contacts 362, for short-circuiting the 
upper Winding thereof at this time. Upon re 
storing, the control relay R370 interrupts, at the 
contacts 1372, the previously traced path, includ 
ing the resistor 363, for short-circuiting the up 
per winding of the control relay Al360, whereby 
the previously traced circuit, including the resis 
tors f363 and 364, is made effective for ener 
gizing the upper winding of the last-mentioned 
relay. Also, upon restoring, the control relay 
R 370 completes, at the contacts f37?, an obvious 
path, including the resistor 352, for short-cir 
cuiting the upper winding of the impulse relay 
R 350; thereby to cause the latter relay to re 
store exceedingly fast, the impulse relay R. 350 
being of the differential type. Upon restoring, 
the impulse relay R. 350 interrupts, at the con 
tacts 35, the previously traced operative. cir 
cuit including the first loop. When the previ 
Ously traced circuit for energizing the lower 
winding of the impulse relay Ri380 in series with 
the lower winding of the control relay R? 370 is 
recompleted, the control relay R. 370 reoperates. 
Upon reoperating, the control relay R 310 inter 
rupts, at the contacts 37, the previously traced 
path, including the resistor 352, for short-cir 
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cuiting the upper winding of the: impulse relay 
R 350, whereby the previously traced circuit, in 
cluding the resistors 352 and 353, is again made 
effective for energizing the upper winding of the 
last-mentioned relay, whereupon the impulse re 
lay R?.350 reoperates. Also the control relay 
R. 370 recompletes, at the contacts 372, the pre 
viously traced path, including the resistor í363, 
for Short-circuiting theupper Winding of the con 
trol relay R360. Upon reoperating, the impulse 
relay R. 350 recompletes, at the contacts 35, 
the previously traced operative circuit including 
the first loop, whereby the lower winding of the 
impulse relay R350 is again energized in series 
with the lower winding of the control relay R360. 
Accordingly the control relay R? 360 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 
resistor 363 and the contacts 372, for short 
circuiting the upper winding thereof is completed. 
Moreover, the impulse relay R. 350 remains in its 
Operated position due to the fact that the mag 
netic flux produced, when the upper winding 
thereof is energized, predominates over the mag 
netic flux produced when the lower winding there 
of is also energized. Accordingly the first loop 
repeater 30 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. Of 
course, it will be understood that the second loop 
repeater. 302, the third loop repeater 303 and 
the fourth loop repeater f334 respond to the im 
pulse transmitted over the conductors C40 and 
C44 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 
40 the first loop, the circuit for energizing the lower 
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Winding of the impulse relay R. 350 in series 
With the lower winding of the control relay Rf 360 
is alternately interrupted and recompleted. When 
the circuit for energizing the lower winding of 
the impulse relay R350 and the control relay 
R 360 is interrupted the impulse relay R 350 is 
retained in its operated position due to the pre 
viously traced completed circuit, including the 
resistors. 352 and 353, for energizing the upper 
Winding thereof at this time; however, the con 
trol relay R 360 restores due to the previously 
traced completed path, including the resistor 
f363 and the contacts 372, for short-circuiting 
the upper Winding thereof at this time. Upon re 
Storing, the control relay R 360 interrupts, at 
the contacts 362, the previously traced path, in 
cluding the resistor 373, for short-circuiting the 
upper winding of the control relay Rt 370, where 
by the previously traced circuit, including the re 
Sistors 33 and 374, becomes effective for ener 
gizing the upper winding of the last-mentioned 
relay. Also, upon restoring, the control relay 
R360 completes, at the contacts 36 , an obvious 
path, including the resistor 382, for short-cir 
cuiting the upper winding of the impulse relay 
R380, 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 R380 interrupts, at the contacts 38, 
the previously traced operative circuit including 
the conductors C40 and C4. When the previ 
ously traced circuit for energizing the lower wind 
ing of the impulse relay R? 350 in series with 
the lower Winding of the control relay R 360 is 
recompleted, the control relay R. 360 reoperates. 
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Upon reoperating, the control relay R360 in 
terrupts, at the contacts 36, the previously 
traced path, including the resistor 382, for short 
circuiting the upper Winding of the impulse relay 
R?.380; whereby the previously traced circuit, in 
cluding the resistors 382 and 383, is again made 
effective for energizing the upper winding of the 
last-mentioned relay, whereupon the impulse re 
lay R380 reoperates. Also the control relay 
Ri 360 recompletes, at the contacts 362, the pre 
viously traced path, including the resistor 373, 
for short-circuiting the upper winding of the con 
trol relay R370. Upon reoperating, the impulse 
relay Ri380 recompletes, at the contacts 38, 
the previously traced operative circuit, includ 
ing the conductors C40 and Cl4, whereby the 
lower winding of the impulse relay R380 is again 
energized in series with the lower winding of the 
control relay R. 370. Accordingly the control re 
lay R. 370 is retained in its operated position due 
to the completed circuit for energizing the lower 
Winding thereof, even though the previously 
traced path, including the resistor 373 and the 
contacts 362, for short-circuiting the upper wind 
ing thereof is completed. Moreover, the in 
pulse relay R380 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 
30 has responded to the opening, and closing 
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 
f30 over the primaries of the second loop re 
peaters 302, 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 400 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 
Wolving different combinations of stations in all 
of the groups, and priority equipment, whereby 
the operator at the master position may override 
ordinary calls. . . . 
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 a 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, a 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 connect said calling station 
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serially in said loop and to control 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-mentioned 
station serially, in Said loop, thereby to complete 
a 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 plurality 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 to any station is 
restored for disconnecting said last-mentioned 
Station from said loop and controlled when said 
last-Inentioned 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 control 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. 

3. In a telegraph System, a plurality of sta 
tions each of said stations including 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 center, a loop at said switching center 
normally excluding said lines and including a plu 
rality of serially connected impedance elements 
individually 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 diferent 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 byway of said loop to 
different called stations. 

5. In a 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 connecting said impedance 
elements Serially in said loop, and means Con 
trollable from any calling stations for connecting 
said last-mentioned stations serially in 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 
trollable 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, 
a plurality of selectors individual to said sta 
tions and normally individually connected there 
to, a loop normally excluding said stations and 
having terminals accessible to said selectors, sta 
tion selection means selectively controllable to 
seize different ones of said terminals to discon 
nect different groups of said stations from the 50 
ones of said selectors individual thereto and to 
connect said last-mentioned stations in said loop, 
means controllable from any calling station for 
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of its settings, means responsive to the operation 
of said last-mentioned selector to any one of its 
first Settings for completing a signaling Connec 

O 

tion from said calling station to the called station 
individually corresponding to said one first set 
ting, and means responsive to the operation of 
said last-mentioned selector to different ones 
of its second settings for serially including. Said 
calling station in said loop and for serially in 
cluding any combination of said stations in said 
loop corresponding to the selected second set 
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operating the connected Selector individual there 
to to 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 a S 
sociated with but 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 loop 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 
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ting, thereby to complete a signaling connection 
from said calling station to any of said combi 
nations of said stations. 

9. In a signaling System, a plurality of Stations, 
a plurality of Selectors individual to said stations, 
a 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 
sible to each of said selectors, means controllable 
from any calling station for selectively operating 
the selector individualithereto, means responsive 
to the operation of said last-mentioned selector 
to select any called station for testing the idle 
or busy condition of said called station, means 
governed in the event Said callied 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 Seiect said conference 
trunk for testing the idle or busy condition there 
of, means governed in the event said Conference 
trunk is tested as busy for returning a busy, sig 
ral to Said calling Station and governed in the 
event Said Conference trunk is tested aside for 
selectively controlling said station selection ap 
paratus in accordance with a particular called 
combination of Said stations, means 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 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 said conference trunk 
to Said last-mentioned called combination of 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 idle 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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bination 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 called combination 
is rendered busy. 11. 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 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 idle 
for completing a 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 
Selector 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 
bination are tested as busy for returning a buiSy 
signal 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. r . 12. In a signaling System, a plurality of sta 
tions, a plurality of selectors individual to said 
stations, a loop normally excluding Said. Stations, 
each of said selectors having 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 to: 
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 its 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 
naling circuit from Said calling Station to said. 
last-mentioned called combination of Stations. 

13. In a signaling system, a 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 
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, 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 last-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 to said calling station and gov 
erned ir tine 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 Said 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 
parati S. 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 
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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 last-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 last-mentioned called combination for test 
ling 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 relea,Sing said 
last-mentioned selector and governed in the event 
each station in said last-mentioned called com 
bination 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, a plurality of selectors individual to said 
stations, a loop, a plurality of normally restored 
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loop relays individual to said Stations, means 
controlled When the loop relay individual to any 
Station is restored for disconnecting said last 
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mentioned station from said loop and controlled 

- when said last-mentioned loop relay is operated 
for connecting said, last-mentioned Station seri 
ally in said loop, a plurality of group relays in 
dividually corresponding to different combina 
tions of Said Stations, each of Said Selectors hav 
ing a plurality of different settings having access 
to said loop and individually corresponding to 
said group relays, means, controllable; from any 
calling station for selectively operating the selec 
tor individual thereto to any one of its settings, 
means responsive to the Operation of Said last 
mentioned selector to its one setting for testing 
the idle or busy condition of said loop, means 
governed 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 connecting said calling station serially 
in said loop and for controlling the one of Said 
group relays corresponding to said one setting of 

I said last-mentioned SelectCr, a release relay op 
erative to interrupt a common point in said loop, 
and means responsive to the control of said one 
group relay for operating the loop relays individ 
ual to idle stations in the corresponding combi 

... nations of Said stations and for Operating Said 
release relay in the event there is one or more 
busy stations in said last-mentioned combina 
tion of said stations, whereby, a signal connec 

...tion is completed from Said 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-mentioned, called 
combination of said stations is idle. 

16. In a signaling System, a plurality of sta 
tions, a plurality of line circuits individually as 

... sociated with said stations, each of said line cir 
cuits including first and Second impedance ele 
ments, a plurality of Selectors individual to Sald 
stations, a loop normally excluding Said, sta 
tions and said second impedance elements and 
serially including said first impedance elements, 
station selection means selectively controllable to 
govern the line, circuits individually associated 
with different combinations of said stations, and . 
means controllable from any calling. Station for 
operating the selector individual thereto to seize 
said loop and selectively to control: Said Station 
selection means in accordance with any called 
combination of said stations, whereby, the line : 

: circuit individual to each Station in said: called 
; combination is governed; the line circuit individ 
ually associated with said calling. station not be 
ing governed in the event Said, called combina 
tion excludes said calling station, whereby said: 
calling, station is serially included in said loop 
by said last-mentioned selector and the first and 
second impedance elements in said last-men 
tioned line circuit are respectively included in 
and excluded from said loop; the line circuit in 
dividually associated with said calling station be 

- ing governed in the ?vent said called combina 
tion includes said calling station, whereby said 
calling station and the Second impedance element 
in said last-mentioned line circuit are serially. 
included in said loop and the first impedance in 
said last-mentioned line circuit is excluded from 
said loop, the line circuit individually, associated 
with each other station included in said 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-mentioned line circuit are excluded from said loop. 

17. In a telegraph system, a master position, 
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including a signal transmitter-receiver, a selec 
tor associated with said master position, a plu 
rality of stations accessible to said selector, each 
of said stations including a signal transmitter 
receiver, means for setting up both station-to 
-station signal connections between said stations 
and conference signal connections involving dif 
ferent, combinations of said stations, means con 
trollabie from said master position for selectively 
operating said selector to select any called one 
of said stations, means responsive to the selec 

- tion of said called station for testing the idle 
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of Stations accessible to said selector, each of said 

or busy condition thereof, means governed in 
the event said called station is tested as busy for 15 returning a busy signal to said master position 
and-governed in the event said called station is 
tested as idle for completing a two-way signal 
connection between said master position and said 
called station, and additional means controllable 
from said master position for forcing the 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. 
18. In a telegraph system, a master position 

including a signal transmitter-receiver, a selector 
associated with said master position, a plurality 
of stations accessible to said selector, each of said 
stations including a signal transmitter-receiver, 
means for setting up signal connections batween 
said stations, means controllable from said mas 
ter position for selectively operating said selector 
to select any called one of a plurality of different 
combinations of said stations, means responsive 
to the selection of said called combination of sta tions for testing the idle or busy condition of each 
Station in said called combination, means gov 
erned in the event one or more of the stations in 
said called combination are 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 completing 
a two-way conference signal connection between 
Said master position and each station in said 
called combination, and additional means con 
trollable from said master position for forcing the 
release of each prior signal connection involving 
a. Station in Said called combination and for com 
pleting. Said two-way conference signal connec 
tion, between said master position and each sta 
tion in Said called combination. 

19. In a telegraph system, a master position 
including a signal transmitter-receiver, a selector 
associated with said master position, a plurality 

Stations including a signal transmitter-receiver, 
means-for setting up both station-to-station sig - 
nal connections between said stations and con 60. ference signal connections involving different 
combinations of said stations, means controllable from said master position for selectively operat 
ing said selector to select any called one of a plu 
rality of different combinations of said stations, 
means responsive to the selection of said called 
combination of stations for testing the idle or 

... busy condition of each, station in said called com 
bination, means governed in the event one or 
nore of the stations in said, called combination 
are 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 

75 
as idle for completing a two-way conference sig 
nal. connection between said 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 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 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, 
a 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 
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trollable from Said ma Ster position for forcing 
the release of a prior conference signal connec 
tion set up by way of said loop and each prior 
signal connection involving a station in said 
called combination regardless of the type thereof. 

22. 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 signa 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 a 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 
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 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 loop and each 
prior signal connection involving a station 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, a 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 common loop. 
equipment, means. controlled from the master 
station for operating its Selector to Seize any of 
said first terminals to thereby seize any particul 
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 
a 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 each other 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 one or a plurality of the sta 
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 then 
with the master station via said common loop 
equipment, and means for operating the selectors 
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 loop 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 of terminals in said Switch for each 
station, a. plurality of sets of terminals in the 
switch connected to the loop, means for operat 
ing said, switch to Seize. One of said first Sets of 
terminals to thereby extend a connection to a 
particular station independent of said loop, or 
for. operating said Switch to seize one 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 in 
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 a 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 
minals 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 terminals and 
Said netWork. 

28. In a signalling System, a calling Station, a 
plurality of called stations arranged in groups, a 
repeater, a selector, a 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 different 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 
peater, 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. 

WM. WALTER. OWEN, 
Eacecutor of the Estate of Bernard D. Willis, De 
ceased. 


