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To all whom it may concern: 
Be it known that I EDWARD D. FALES, a 

citizen of the United States of America, and 
resident of La Grange, Cook county, Illi-

G nois, have invented a certain new and useful 
Improvement in Two-,Vire Automatic and 
Manual Telephone-Exchange Trunking Sys­
tems, of which the following is a specifica•­
tion. 

10 My invention relates to telephone ex­
change systems in general, but more particu­
larly to automatic or semi-automatic tele­
phone exchange systems of that kind in 
which automatic switches are used between 

U calling and called subscribers, and in which 
provision is made £or controlling said 
switches over the two sides of the calling 
line in sei'ies, whereby no operating grounds 
are necessary at the substations. 

20 Systems of this kind are commonly known 
as two-wire systems, as distinguished from 
the other kind of system in which the auto­
matic switches are controlled by grounding 
first one side of the line and then the other 

16 at the calling substation, which latter is 
commonly known as a: three-wire system, 
the ground or common return between the 
substations and 'the exchange being re­
garded as a third wire, whereas in a two-

so wire system, such as hereinafter described, 
the automatic switches at the exchange or 
central station are controlled without 
grounding the subscribers' lines. 

In a two 0 wire system of this kind it often 
H becomei;; necessary, especially in large cities 

where there are several exchanges, to trans­
mit the call, for at least part .of the way, 
through the medium of manual apparatus, 
and to provide means whereby an auto-

40 mat,ic subscriber may call a manual sub­
scriber, or a manual subscrioer may call an 
automatic subscriber, and it is always de­
sirable, of course, to make adequate provi­
sion, as far as possible, for all of the differ-

46 ent kinds of conl_l.ections ~hat may be found 
necessary in a complex system of this kind 
in as convenient and efficient a manner as 
possible, and in a way that will insure ~ood 
telephone service for all of the subscribers 

liO thereof. 
. The object of my invention is, therefore, 
the provision of an improv'3d construction 
and arrangement whereby certain callini 
connections heretofore considered imposs1-

H ble in a two-wire system ar:e now made prac-

ticable, and whereby each subscriber, not­
withstanding the many different kinds of 
apparatus employed, may converse with any 
other subscriber of the system, as will here-
· inaner more fully appear. 10 

To the foregoing and other useful ends 
my invention consists in matters hereinafter 
set forth and claimed. 

In the accompanying drawings Figure 1 
is a diagrammatic representation of the auto- 15 
matic section of a combined manual and 
automatic office, in a sy5tem embodying the 
principles of my invention. 

Fig. 2 is a similar view of the manual sec-
tion of the same office. 70 

Fig. 3 is a similar view of a distant man-
ual office. 

The drawings should be read with Fig. 2 
to the .left of Fig. 1, and with Fig. 3 above 
Fig. 2, this giving an idea of the whole sys- 76 
tern. 

Figs. 4 and 5 illustrate diagrammatically 
the apparatus by means of which a sun­
scriber of the automatic section of exchange 
may establish connection with another· au- 80 
torr1atic subscriber of the same :,ection, the 
lines of both of which subsc1·ibers termi­
nate directly in the same exchange. 

Fi~. 6 is a diagram of a repeater involved 
in said system. 85 

Figs. 7 and 8 are similar illqstrations of 
apparatus used in connection with an auto­
matic district office, in which district office 
the subscribers, in calling each other, do not 
monopolize an_y of the trunk lines running 90 
to the main office while maintaining a talk-
ing connection. 

Fig. 9 is a simil~r view of private branch 
exchange apparatus associated with the auto­
matic section of the combined manual and tG 
automatic office. 

Fig. 10 is a similar view of a different 
type of private branch exchange connected 
with the same automatic section. 

Fig. 11 is a similar view of a line equip- 100 
ment of the said system, said equipment 
adapted for semi-automatic use, together 
with a rotary connector. 

Fig. 12 is a similar illustration of manual 
and semi-automatic equipment. 106 

Fig. 12" is a modification of a portion of 
Fig. 12. 

Fig. 13 is a similar view of a B-cord 
equipped with a calling device, 

Fig. lf is a similar view of subscribep', UO • 
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equipment and central office apparatus for 
signaling an operator, and by which the 
subscribers are called, used in connection 
with the district subscribers. {flee Fig. 3). 

r. Figs. 15 and 16 arp. similar illustrations 
of automatic apparatus used between A an(l 
B operators. 

Fig. 17 is a similar view of an automat.ic 
switch known as the 1·otarv connector. 

10 Referring more in detaii trJ Fig. 1, if the 
subscriber A, whose line terminates in the 
central office containing the automatic sec­
tion, wishes to call subscribl'r A', similarly 
situated in the system, aml whose nnmher 

U it will be assumed is 2320, the subscriber A 
remm·es his receiver and thereby operates 
his line switch C to cstabfo.,h connection 
with an idle first seleeto,· D. The first 
selector is then operated to raise it:-; shaft. 

20 two ste.ps and rotate it until eonncet.ion is 
made with an idle second selector E in the 
second thousand. The second selPctor E is 
then operated to raise its shaft three steps 
and rotate it until connection is established 

26 with an i<11c connector F, which connector 
is finally operated in accordance with tlw 
last two digits of the desirecl number, thus 
completing the connection if the desired 
subscriber is idle. Of course, if the sub-

80 scriber should be busy the ·calling subscriber 
will be given the busy signal. In that case 
(and also in tJ1e event that connection has 
been made and the calling subscriber is 
through), upon hanging up his i-eceiver the 

86 calling subscriber releases all of the ap­
paratus brought into use. To explain still 
more in detail this operation of the Ruh­
scriber A calling the subscriber #2;{20, 
reference is.malle to Figs. 4 and 5. It will 

40 be understood Uutt the ,mbseriber A, being 
n11 autonrntic subscriber, is provided witlt a 
suitable dial such as that shown in the ar­
ticle appearing in the lYe8fern Electrician 
of, Chicago, Illinois, of ,January 11, 18 aml 

0 25, 1908. As is well known, this dial con­
trols a suitable impulse wheel 2, which in 
tul'n, thro11gh the medium of a set of teeth 
3 provich•d on its periphery, contro]R and 
operateR tlw so-called impulse strings 4 and 

150 5. This telephone is, of com•sp, provided 
with the usual switch hook and rerein•r. 
Tlw switch hpok is shown adaptt>d to con­
tl'Ol and op-e1•1ne lhe springs Ii, 7 and 8. In 
addition, the tdephone ha:,; th(• usual trnns-

156 mitter D and ringer 10 which is eon-
1wctPd in series with a \'ondenscr ll. The 
subscriber A is also, as shown, p1·ovirled 
with the line switch C to which referenee 
has already been made in comwction with 

00 Fig. 1, 'wliich line switeh is of tlw geiwral • 
character described in the publieat ion hPrP­
inabove referred to, and also of 1 he general 
character of similar apparatus shown antl 
described in British Patent Xo. :W,:101 of 

65 1906. This line switch C together with 

other line switches of the same group 
(usually one _hundred in numher) an• 1·011-

trolled by the master Rwiteli II. Tlw func-
tion of this master switch is to al wan; main-
tain tlw line switch C. while idl\\, ·oppositC\ 70 
an idh, li1w whid1 rnnv be 11,;ed bv the :-;ub­
scribcr A as soon as ht• n•rno1·es l;is 1·c•ec•i VPI' 
without having to wait for a Sl•ledor. This 
trunk line, of (•011rse, ter111inafrs in n ,-;e]Pd01-­
switch such ns tlH' sele<'tor switeh D, to 7~ 
which referrnc,• has n lrPad \' h('l'll rn:ul<•. 
The master swit<'h H j,, al,-;o ·of t Ito g<•nernl 
character m; tl1at dc•scTibPd in tlw l\',,st,,rn 
Ele<•frif'ian and the British pah•nt llPn•iu­
abore referred to. Having deeicl!•d to rnll 80 
the subscriber #2:3'20, the subscriltPr ,\ l'P­

rnoves his recei,·er 1'2, thcrrby lH'rmitting 
thP switch hook rn to risP, whi<"h in turn 
permits the\ springs (l and 7 to sPparah•, 
thereby disco1rnectinµ: the ringpr 10 from 86 
the circuit, Uw spring 7 fitrn lly engaging tho 
spring 8, thus dosing t lw two sidPs of 1 he 
lines 14 and 1::i (known, respeet i1·ely, as the 
positive and 1H•µ:atin, sides) thro11gh thr 
transmitter D a11d the impulsp spring,; 4 and ll0 
5 at the telepbon<'. The elo,;11ni of this <'ir-
enit. causes a flow of eHtTent thro11gh the 
]ine wirnling rn of thr line :,;witch C. Thn 
path of tllP rn1-rent may he traeed from 
ground <1' thro11µ:h the springs 17 and 18 Ill> 
of the line c;witd1 C to the. positin. eon­
ductor 14, t.lH'nc1, to 1 he springs 7 and 8 
at the teleph01w and thrnugh the impulse 
springs 4 Hll(l fi, receiver 12, transmitter !l, 
negative <"on<luctor L:5, springs U) and 20 100 
and the winding 1G to the battery lead 21, 
thence through battery B to 'gro11nd n. 
This flow of \'LllTl'llt causes the line winding 
16 to attrnd tlw annature 2:2 of the line 
switch C, with tlw rnmlt thai the ,;pring 106 
2:J i,-, pn•s,;L•d onto tlw spring 17, whrrnby 
an l"llPt'gir.ing eil'c11it is closed thrn11gh the 
pull-in winding 24 aad through the aux­
iliary winding 25, thence thrnngh conductor 
21i, <"ontact 27 and nrmature 28 to the hat- 110 
te1:y lead 21, tlwnec through battery B lo 
ground 'l. The r,ill-in winding 24 !wing 
thus \'m1l'gizPd attrnds the pl11nger arma-
ture 2!l, whid1 tlH'n ('llllHC'R thP plungc1· lo 
press the spring,; ;JO and al. springs i\:2 and lll'i 
a:1, ,;prings a-1- arnl ;1;) and thl' :-;priug,; :1H 
and :n into l'Olltad. At tlw samp tirnP tl!P 
,virnling 2-l- p11lls tlw ,;1H·:tllrd hridg<•-(·11t-off 
nrrnature 38 down, whid1 in turn :ids upon 
the springs lR and HI to sl'parate thelll from 120 
the springs 17 ancl 20, n~,-;peetin•ly, carryiug 
the spring 1D into engagl'ment with thP 
8pring 41. It will uc sePn that this' ad ion 
of tlw eut-off annat ure 38 d i:-;conrn•c·ts t lw 
li1w winding Hi from tlw linl', In onlPr to 126 
in,;11n' that t.lw line a1·111nt11r1• 22 shall not 
fall l~C'k too quickly, tlu• a11xilinr,,- 1Yintli1w 
25 is 1n·o1·idP1l, whieh wiuding is shuntl•<l 
or shol't-l'in· 11itPtl bv Ow dos11n• of C'ontnd. 
between tlrn ;;prings 42 and 4a when the 130 
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armature 29 -reaC'hcs its operated position. 
At this point the armatun• 2~ falls back anrl 
the circuit is broken through the pull-in 
winding 24. In the meantime, however, a 

5 holding cirruit is established through the 
bridge-cut-off winding 44 for preventing 
the armature 29 from falling back until 
the connection is releas('d. The act of the 
plunger, which is attach<>d to the plunger 

10 armature 29, of pressing the springs 34 and 
35 into contact, causes the master switch H 
to operate, starting it on its selection of the 
next idle trunk to have the same in readiness 
for a call. This operation of the master 

15 switch is as follows: The closure of the 
said springs 34 and 35 puts a positive poten­
tial on the bank contact 45 of the master 
switch bank a from ground G2

• This con­
tact 45 corresponds to the trunk line which 

20 terminates in the switch D, there being one 
such liunk contact for every trunk line asso­
ciated with the master switch II. Assum­
ing that the first selector D )\'as idle at the 
time that the subscriber A removed his re-

25 ceiver, and that the master switch H was 
holding the, line switch C in readiness to 
connect, ,vith the switch D; then the mas­
ter switch wiper 46 is in the position indi­
cated in Fig. 4 at the instant that the line 

30 switch C operates, and, therefore, the guard­
ing potential established at the bank contact 
45 by the said bank springs 34 and 35 causes a flow of current to pass thrnugh the mas­
ter switch relay 47 through the. said master 

S6 switch wiper ·iG. The-relay 47 upon ener­
gizing doses an energizing circuit for the 
relay 48, which in tum performs the fol­
lowing functions: First, it disconnects the 
main battery from the conductor 26, and 

40 from all such conductors, thereby rendering 
all line switches C of the group inoperative 
for starting a call. Second, the spring 49 
is closed onto the conductor 26, whereby any 
subscriber of lhe group may receive the busy 

45 signal and hang u(J his receiver should h~ 
attempt to make a call while the master 
switch H is in operation. Last, an ener­
gizing circuit is closed through the operat­
ing magnet 50. This· energizing circuit in-

50 eludes the interrupter springs 51. It will 
be seen that an auxiliary wheel 52 is pro­
vided on the same shaft with the gear wheel 

, 53, both of which are controlled by -the op­
erating magnet 50.. N ormally~hat is, 

55 while the master switch H is at rest-the 
armature 28 is in locking engagement with 
the wheel 52; but when the relay 48 is ener­
gized this wheel is unlocked at the same 
time that the energizing circuit for the mag-

60 net 50 is closed. The locking mechanism 
consists of a series of holes near the periph­

. ery of the wheel 52, and a pin on the arma­
ture 28 adapted to engage any one of these 
holes while the magnet 48 is deenergized. 

Iii When once the circuit is closed th.rough the 

operating magnet 50, the gear wheel 53 is 
rotated automatically, advancing the wiper 
46, together .with the wheel 52 and the 
plungers on the armatures 29 which are in 
engagement with the shaft and which are 70 
also controlled by the geur ,vheel 53. With 
the preferred urrangement it takes a number 
of steps-that. is, a number of operations of 
the magnet 50--to carry the wiper 4fi from 
the contact 45 and onto the next contact r;4, 7 5 
a1id the circuit of the relay 4 7 is, therefore, 
broken before the wiper 46 reaches the con-
tact 54. The circuit of the magnet 48 is, 
of course, in turn also broken before the 
end of the operation, but the pin 55 on the 80 
end of the armature 28 does not now register 
with any of the openings 56 near the .outer 
edge of the wheel 52, and for this reason the 
circuit of the operating magnet 50 is held 
closed mechanically tlfrough the medinm of 85 
the wheel 52. However, by the time the 
wiper 46 has advanced to the proper point, 
in engagement with the contact fi4, the pin 
55 on the armature 28 has arrived opposite 
one of the openings 5G nnd drops thereinto, 90 
with the result that the circuit through the 
magnet 50 is broken and the pJungcr shaft. 
of the wheel 52, the gear 53 and the. wiper 
46 are locked-this, of course, provided the 
trunk corresponding to the contact 54 is 95 
idle. If it is not idle it is obvions that the 
relay 47 will be reenergized and that the 
magnet 48 will also be reenergized, thus 
preventing the pin 55 from falling into any 
of the ppenings 56, as explttined, until an 100 
idle trunk is ·found. By pressing the 

• springs 30 and 31 into contact at the same 
time the springs 36 and 37 arc pressed into 
contact, the plunger also causes the line relay 
57 of the first selector D to energize. This 106 
selector is of the general type of sel€ctor 
described and shown in Uriited States 
Letters Patent No. 815,321, granted March 
13, 190fi, to Keith, Erickson and Erick-
son, with the circuits modified for two-wire 110 
work. The line relay 57 of this selector, as 
stated, energizes as soon as connection is 
extended thereto frotn the line. The cur-
rent in this circuit, it will be seen, flows 
from ground G3 through the lower wind- 116 
ing of said coil to the side switch wiper 58, 
thence to the positive side of the line, 
through the telephone to the negative side 
of the line; back over the side switch wiper 
59, through the upper winding of the relay 120 
57 to the battery lead 21, thence through 
battery B to ground G. The line relay 57 
upon energizing separates the springs 60 
and 61, carrying the latter into engagement 
with the springs 62. As a result of the 125 closure of contai;t between the springs 
61 and 62, the slow-acting release relay 
63 is energized by a flow of current from 
ground G4 through the said springs 61 
and 62 and through said relay 63 to the 130 
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lintt,•ry lPnd. Tlw n·lay <;;; npon energiz­
ing prl•sst's the springs G-! nnd ri;-; and the 
s/1rings OH nrnl (\7 illtn contact, hiking 
t w la ( tcr l111t of (•ng:1gL•Hwnt . with the 

5 spring HR. The c]o::;nrc of contact be-
1\\"l'l'll t-lw :-;prings (i-1 awl (i,, completes the 
holding ('ir('lli! th1·011gh till' bridge rnt­
off-11"irnling -1-1 of the lirn• switch C foi­
]H'l'\"l'llt inn- till' switdi C frolll falling bad{ 

10 as ,c,0011 a';, tlw eil'<'llit through the pull-in 
wirnling :!-! is l,rok,•11. Tliis holding circuit, 
it will hl' sPen, PX1l'nds fro111 ground G5 

through tlw spring:-; (If» arnl Ii-!, conduetor 69, 
liank springs :1;1 and )3:2, brillgl'-<"Ut.-off wind-

15 ing -1-l of the line :-miteh C to the bnttPry 
Jp:u l ~1. Tlw ('Ollllcc·1 ioD having hl\C'll ex­
t P11dP1l thrn-; fnr, tlH• sul,scrii>l'r j,-; now in 
n•:Hli1H•,-,s to opl\J'a!f• his dial in neeordance 
with t bl\ digit:-: ~-~ ,l---:!-0 for first opcrnt-

20 i1w the first ,-;1•lcdor l) in neeordanre with 
1 h; ,ligi1 2. 1wxt ilw second selector E in 
accorda11l·r with the digit a and last the con-
11Pdor F (Fig. ii) in accordnne(i with the 
digits 2 n nd 0. \Ylwn thP snbscrihc\T oper-

25 at!',-; his dial .in an·onlanec \\·ith the 1ligit ~ 
hr ,-;qrnrak,-; tlw impnlsr spring:; •1 and 5 at 
the tt•h·pho1rn twice t hrongh the rncdi urn of 
11w impulse wheel 2. As a result the rrlay 
r.7 opt>rnlrs twicP, th1•rcby 2a11sing the spring 

30 (ii to cngagr thl' spring (iTJ twice. Two im­
pulsl's of ent'l'Pllt al'l', therPforc, sent through 
tht> spri1tg,-; (i7 and(;(\ to the prirntP niagnet 
l'Play 70 ( whi\'h is slow-neting) in series 
with thP ,·Prlical magnet 71, thence through 

~5 tlw side swilch wipPr 72 (in fir,-;t po:=,ition) 
to lhl• battery ll'nd 21. At 1he first impulse 
tlw ,-;loll'-ading priratP 111ag1wt rein~' 70 t!11-

1•rgizPs n IHI r1•n1n·i11s l'lll'l'gizP<l uni i l aftp1· 
t Im last i n1p1ilsl' has hec11 sent. This relay 

40 70 ll]Hlll p1wq.6z.i11g doses an l'ncrgizing cir-
1·11il tl1ro11gh th(• pri,·a1(• 111ng1wt 7a, ,vhich 
pt·iYatP magul't all rnd.s its annature and rP.­
mains in rendi1wss to rnfoase the ;;i(fo switch 
to s<•<·onrl po,-;it ion a ft Pr t lw n•rticnl 111agnrt 

45 'il has bce11 01w1·atPd tlw d1•sirPd number 
of tinws. In tl1i:-: i11:-;ta11ce tJi,, yprtieal mag­
net i1 is- 01wrn1l•<l l.\\"i('(• in nn·ordancc witlr 
tlw impuhws <h·li nn·cd t hro11gh th is vertical 
rnag11ct, h_v tlw linl' rPlay :i7, as described. 

50 As a rPsult tlw i.;haft 7+ fllHl wipers 7:i, 7G 
and 77 :irn raist•d to the s1•com1 h·nl of the 
baHk ('Ontnl'ts. AftPr tlw la;,1 i111p11lsc has 
l1t•!'11 trm1s1ui1h•d tlw :-:low-aPtin,g relay 70 dt:'­
l'tll'l'_!!izt•s a 1111, t IH•rpforn, the private magnet-

:., r:, 7:3 dPi;11Prgiz1•,-;, t lH·n·b_v pP.rmitt ing t lw sid1 
i-'~Yitelt ~opass_tosP\OlH\ po~ition,earryi11gthr, 
sHh· sw 1t<-h w IJH'l'S .iS a11d an and 72 and ·18 to 
sC'<'nnu position. As ,;0011 as the sitfo switch 
wi1wr 7'l rPaclJC•s tlw sceond position an enPr-

60 giziug l'irc11if is dosed tlmmgh the rob1ry 
magnet 79 from gmnrnl (P tl1r<mgh the in­
tl-rruptl'r sprinp: of said magn<·t 7H, nnxil­
iary slow-:id i ng n'lay 80, SN'oml-po,-;ition 
si!l;, switch ('Ontnl't point. ;;ide s\\'iteh wiper 

65 72 to tlw hat1Pl'Y ]Pad 21. By its automatic 

opcration the rotAry magnet 79 rotates the 
shaft nn(l wipers until an idle trunk is 
found. If the first trunk is idle the shaft. 
and wipers are rotated one step, and a fin$er 
on the rotary armature 81 trips the side 70 
switch to th1rd position; but if the first 
trnnk is busy the prirnte magnet, 73 is en­
<>rgized, sim:e the side swi(ch wiper 78 is 
nlso in se(·oml position, an<l remains ener" 
gizPcl mitil th(• wipers reach an idle trunk 75 
line. lt is, of em1rse, understood, that when 
a trunk line is bnsv tlH' prirnte bank contact 
(lwn' shown a~ th'c contact 82, and which is 
in 11mllipll' with othc•r prirnte bank contacts 
of the sa11w gronp) is eonnPcte,l with the 80 
positiw battp1·y. It is this positi\'e battery 
that (•11erp:izes the prin1tc magnet 73 and 
docs uot:. permit the side i,;wikh to trip to 
third positio11 until aftl'r the ,wipers reach 
an idlP trunk. ;\s soon as tlw side switch 85 
trips to third position. in either case, the 
line relay 57 i,:; diseonnedP(l from the line 
a:111 tlw ·( ,1·<·11it from thr cnlling line i,:; ex­
tPnrkd <lire.-1 ]>, thronp:h to tlw Sl'Cond se-
lPcl <11' s"·iteh E liy way of tlw side switch 110 
,ripPr.~ 58 and 5f). and· the shaft ,,·ipcrs 77 
and 'i!i, as in!li('atl'tl lir the l]('arv eonduc-
1or,-;. Tl \\·ill ]JI' Sf•Pn th;1t the auxiliary rclav 
80, whil·h <'lll'l',(!izPs in :il'J'ies with the.rotary 
111ag1wt 7fl, 1w.rforrns two functions: H main- 95 
iains positive potential on the third-position 
l'Ollt aC't point of the side switch wiper 78 to 
ini-;urr a guarding potl'!ltial nt the private 
wiper 7H at tlw instnnt the side switch passes 
tot hiril posit ion, "·it_hout- lrnv111g to wait for 100 
the l im• rcln v Ra of the second sele<:tor E 
lo pull 11p. Affrr the rPlay 80 lias had time 
to d<·<i1wrgi11e, whieh, of course, is not. until 
nftpr the line relay 83 of the second selector 
E has l'nPrgizPd :inct until gnarding poten- 105 
tial has been supplieil for thr prirnte hank 
eontact 82, tl1e rclPase relay (i3 of the first 
Sl'lector D is ('Ollllef'tC'd throngh to the ('0ll­

llnctor 8-l hy wny of the third-position con-
tnct point of the i-;idC' swikh wiper 78, 110 
wlwreby the said relay na will he rnainta1ned 
crn•rgi11'ed after the line relay ;·,7 dei;nergizes, 
ns a. 1:csnlt of tl~(• side switch pas,;ing to thirrl 
pos1t1011. lt will he seC'n that. the sPeond se­
l<>dor E is pradieally the same as the first 115 
sPlPdor D, with the exception that there is 
provi(lPd an (•xtra sidP switch wiper 85 for 
eontrolling lhP ,ground to 1hc spring 86 irr­
stPad of eonrwcting the spring S(i direci to 
,ground, as is the ro1wsponding :-;pring 65 in 120 
t hP fir,-,! scl~c-tor D. The object of this ar­
rangc•_uwn1 ';" to c1_1t off the ground (1° at 
tl1P ,-lflP s\Yllch w11wr 8ii from the trunk 
rPlPaSP t·irrnit "·hen i"lie side swikh pa.sses 
from SPCOnfl posit ion. Connection haYin~ 126 
thns bP('H l'Xtmrlerl to the second selector: 
: lw snhscrib~!r operates the dial for the digit 
,t ln so domg lw 01wratcs the line re!n,\· 8;} 
in the same manner that Hw line rday r:7 of 
thr. selector D was operntccl. 'J'he re,,ult j,, uo 



that the vertical magnet 87 is operated to 
raise the shaft 88 and wipers 89, 90 and 
91 to the third leve]. It will be understood, 
of course, that the private magnet relay 92 

6 operates to control the private magnet 93, 
in a manner already explained, to cause the 
side switch to trip to second position. After 
the :;,ide switch passes to second position, in 
the manner already explained, the rotary 

10 magnet 94 operates to rotate the shaft to the 
proper trunk which, in this case, it will be 
assumed is the trunk terminating in the 
connector F (Fig. 5), the conductors 95, 96 
and 97 of which are shown. Of course, the 

lo ~auxiliary relay 98 performs the same func­
tion as the relay 80 in the switch D. When 
the idle trunk ·is found the side switch of 
the selector E passes to third position at 
which time the connection between the line 

20 and the connector is completed through the 
side switch wipers 99 and 100, as well as 
through the line wipers 89 and 91. Of 
course, as soon as the .connection is extended 
to the connector F the line relay 101 of the 

26 connector energizes, sepa1ating· the springs 
102 and 103 and carrying! the latter into en­
gagement with the spring 104. The closure 
of contact between the springs 103 and 104: 
establishes an energizing circuit for the 

llll slow-acting release reJay 105 from ground 
G1 through the said springs 103 and 104 
and through the relay 105 to the battery lead 
21. The rel~y 105 upon energizing· sepa­
rates the sprmgs 106 and 107, carrymg the 

36 spring 107 into engagement with the spring 
108, and at the same time closing the springs 
109 and 110 into contact. The closure of 
circuit between the springs 109 and 110 sends 
current back over the trunk-release conduc-

40 tor 97 from ground G8 for holding up the 
release relays 111 of the second sele<;tor F 
and 63 of the first selector D to prevent th'.'t 
release of these switches. The subscriber is 
now in readiness to operate his calling de-

10 vice accordin~ to the last two digits (2 and 
0) of the desired number. The calling sub­
scriber now operate.-1 his dial for the digit 2, 
thereby operating the line relay 101 of _the 
connector 'F twice. As a result two nn-

60 pulses are sent through the vertical magnet 
112 in series with the slow-acting private 
magnet relay 113. As a result the vertical 
magnet 112 raises the switch shaft 114 two 
steps and carries the wipers 115, 1 Hi and 117 

o6 opposite the first contact of the second bank 
kvel. The relay 113 being in series with 
the magnet 112, and also being slow-acting, 
e1wrgizes on the first impulse llll(l re11irfins 
erwrgiz<'d as long as the impulses contJ1111.-

60 to 1~orne in. This relay 113 upon energizing 
sPparates the springs ·ns and ll!l, carrying 
the lattllr into engagement with the grounded 
spI"ing mo. At the same time it will be seen 
that the spring 121 is separated from the 

5 spring 120. Closure of contact between the 

a 

sprin~s 110 and 120 establishes an energiz­
ing circuit for the private magnet 122 as 
follows; from ground G9 through the said 
springs and through the said magnet 122 to 
the battery lead 21. The private magnet 70 
re1m1ins thus energized as long as the private 
magnet relay 113 remains enet"gized, and in 
readiness to allow the side switch to trip to 
second position shortly after the impulses to 
the vertical magnet 112 are discontinued. 75 
When the side switch trips to s~cond posi­
tion it will be, seen that the verti~a,,Jmagnet 
112 is disconnected from the circuit, and 
the rotary magnet 123 is substituted there-
for by the movement of the sidC' switch 80 

wiper 124 from first to second position. The 
calling subsc1·iber now operates his dial ac­
cording to the last digit O, thereby sending 
ten impulses and operating the line relay 
101 ten times. As a result of this operation 86 
the rotary magnet 123 is operated ten times, 
and the shaft and shaft wipers are rotated 
ten steps into engagement with the normal 
hank contacts 125, 126 and 127 of the called 
subscriber's line. It will be seen that the 80 

private magnet relay 113 energizes in this 
instance just us it did in connection with 
the vertical magnet 112, and for this reason 
the private magnet 122 is operated in the 
same manner, remaining in readiness to trip 116 
the side switch to thi1·d position as soon as 
the impulses through the rotary magnet 123 
cease, provided the called ]ine is not busy. 
Should the called line be bm,y the connector 
side switch is locked in second position,· as 100 
will be presently described. As soon as the 
side switch passes to third position the 
talking circuit is extended from the con­
nector to the called subscriber·'s line through 

•. the medium of the side switch wipers 128 106 
µ,ml 129. At, the same time the rntaining 
current for the trunk-n·least-, conductor 97 
ifl changed from ground (}" to 0 7 through 
the action of the sitle switch wiper !HO. It 
will also be Heen that when the side switch 110 

wiper 1\:!4 passeH to third position an ener­
gizing circuit is established for the 1·inging 
relay Vn. This circuit extends from ,rround 
U10 throu~h the interrupter la2, ba1:k1ridge 
relay sprmgs 13:3 and Ia4, ringer relay 131, lU 
side switeh wiper 124 (in third posit.ion), 
privute rnagmit rt>lay lla to Lmtte1·y lead 21. 
It shoulcl he stnted that the ringer relay 131 
is a high rnsistnnce coil, whi.le the 1·elay 113 
iR a low l'l!Histance coil and does not pu 11 up. 120 

The nday ml Pllergizes each time that the 
cil'(:Hit is dose<l liy the intenupte1· 132, nn<l 
m1ch tim~ Hrn relay 131 is tmergized the call-
ing and called lines are <lisconnccted from 
t•ad1 othor and the ringing current genel'ator 121 
rn5 is bridged across the called line to ring 
the bell 136. When the side switch wiper 
187 passes to third position a guarding po­
tential is provided for the connector pnvnte 
bank contacts of the called. Jine, and a cir- ISO 
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cuit is clrn;;ed through the cut-off winding 

ta8 of the 1ine switch C', The guarding po­

tential for the called line extends from 

ground G11 through the side switch wiper 

11 137, springs 139 and 140 and private wiper 

116 to the contact 126, thence to the corre­

spornling contact in the banks of all con­

nectors which have access to the line of the 

substation A'. From the bank contact 126 a 

10 circuit extends over the conductor 141 and 

through the winding 138 to the battery lead 

21. '!'he winding 138, upon energizing, at­

tracts the arrnutnre 142, whereby'the springs 

14:3 and 14-l nre forced out of engagemqnt 

15 with thl1 springs 145 and 14ti, respe<\tively, 

nnd the spl'ing 1-14 is forced into engagement 

with the sp1·in~ 147. fly this operation of 

these springs the gronncl G12 and the line 

winding 148 of the s" itch C' are discon-

20 n<•cted from the called line, and the con­

ductor 149 which leads from the bank con­

tact 125 is (•xtended to the negative side of 

thti ealh•d line. 
As soon as the cttlled snh,wriher hean; the 

25 signal of his hell 1;w hi', of eourse, removps 

l1is J'(;('l'in•1· fro111 llw hook, with the n•snlt 

thal tlw spring J;iO is st'p1u·uted from the 

s/>ri11/.! Uil and eaniPd into l'nµ-agement with 
t H• spring Hi:!. Tlw st>paration of the 

so springs HiO and liH 01wn:-: tlw cir!'uit of tlw 

hl•ll lo(\, whil<• the clos11l'l' of i·in·11it bt>tween 

tlw springs 150 arnl L"►:! c·loses the tn lkiug 

!'i l"l'll it. The elo;.:11r(• of t ht• ta I king- ,·irrnit 

l':tl!Sl'S the hnek-ln·idgl' n•la_y lMI of the <·011-

35 lH•ctor switch I<' to t-m•rgi1.e, whid1 n•lay 

1lwrP11pon s1•1i:11·ates till' ;-;pri11g:s 1:;:1 a11d Fl-l, 

thl'n•hy h"n•aking- till' l'llc•1·µ-i1.i11g- 1·ire11it of 

t h11 i·in!,!l'r 1•pla_v 1:1 I a11d l'lltti11g- off the riHg-­

ing c·111·n•11t. It will 1,._, ,-;l't'II I hat at th1! Nallie 

40 ti11u• tlw springs \;>-1 and 1r.r, ani al:--o ,·lo,-;t•d, 

11111 at this ti111P this has 110 Ptfod. 

Ilad thl' t·alh•d s11l>s1·1·ihPr's li1w hPl'll li11sy 

it ,multi lu11P hPl'n i111po,-sil1IP for the sid11 

,-;wit..!1 111' t Ill· ,·rn11ll•t·tor I<' to trip to third 

46 position. .\,-; a mattl'r of faet, tll!' :--idc 

swill'!, w1111ld han• lJt•1•11 lcwkl'd in st'<'owl 

po,.:ilio11, g:i,·i11g: th1• 1·alli11g: s11li:--l'rih!'I' the 

liu;-;y sil,!n:d. ,\ dP,-1'1'iption oft his opPl'lll ion 

js as l'ol lows: If t.!11• ('a I h·d s1ilis1·1·ilH•r i.~ 

50 l,us_v 1111' p1·i1·:1t(• ha11k !'011tad l:!li ( 1\'hil'h 

is. of ·,·011r,-1•, om• of a 111111illl'r of pri\'atl' 

l1:111k •·011tads 1·011111~l·ll•d ·i11 11111ltiplt•) is 

g:rournlt-d. TIH't'1•fo1·1•, wlll'n tlw private rnag­

Tll'I rday 11:; falls had, aftt•1• h11vi11g 1 >!'\'11 

66 c•11t•1·µ:izPd i11 sl'ri1•s with t lw rotnry 111:1g11d. 

1:!:L a11d, of 1•011rsP, aft1•r t Ill' 1·011m•1·to1· ha:-­

~toppl'd on t lw c·allt•d li111•, an 1•1w1·gizing 

ri1·1·11it i:-1 P~t:1hli:--IH'd t hr1t11gl1 tlw lowc1· 

wi11di1tg of tlH' lm('k-liridµ:e rPla,v Hi:I. Thi:--

60 l"il"l'llit l'Xknd:-1 from tlw gro111Hfod p1·ivate 

lia11k 1·011ta\'t~ 121i of t!H• lm:--y 1·ullt>d line to 

tl11• prirnll• wipl•r 1 I(;, th1·0111.d1 tlw spt·ings 

110 and f:\H ol' tlw n11xili111·y rela.v _llrn, 

tl11·011gh tlw lo\\'l'I' will(ling of the relay 15a 

116 to t Ill• J>Psit i •i1• ,,ide of the talking circuit, 

thenee through the ringer relay springs 151 

and_ 158 and the side switch wiper 129 (in 

serond position) 2 thence through the springs 

118 and 119 of tJ1e private magnet relay 113 

( t hi.; relay being now deenergizecl) and '70 

through the private mngnet 122 to the bat­

tery lead 21. The priYUte magnet 122 hav-

ing been t:>nergized up to this point, due to 

the rontnct between the springs 120 and 

119 of the p1·ivute magnet relay 113 while '75 

it was energized, is held ene1·gized even after 

the relay 113 falls bndc It should be ex­

plained that the private mngnet 122 has no 

opportunity. to foll hnck while the relay 113 

is deLinerglzing, b(•1•a11se the spring 119 en- 80 

gagl's the spring 118 befol'e it leaYes the 

grounded opl'ing 1:!0, and the 1-1pring 118 is, 

of l'Ollrse, as j 11st (ll'sailH.•d, now eonnected 

with the priYah• wipm· lHi, whieh in turn 

is connceted with the gro111tdt•d prin1te bank 85 

contact. Tlw pri rntt> magnet l:!:! therefore 

<'ontinm•s to hold tht> springs lf>9 and 160 

in <·ontad, nrnl as a n•sult {as soon us the 

bal'k-bridg(• n·la,v lf,a 1•1wrgizt:>,-, Jue to the 

flow of <·111T1•nt t!tl'Olll,!h its lower winding) 90 

tlw anxiliar.\' rdav li'1H i,-; l'nl'rgized by cnr­

l'Pni flowing fro11! ,1rrou111l 0° at the prin1te 

IH:lgtwt. n·la,,- 11a, through the oprings 120 

anll 1:H and throug-h said springs 169 und 

mo to tlw said relay 1 :11\, t hPuec through the 95 

b:l"k-bridge n•lny ,-;pring:s li}-l an<l 155 to 

thl' lmth•ry h•atl ~1. Tho rPlay 156 upon 

1•rn•1·gi1.i11g- ,-hift,.; tlll' l'lll'rgir.ing eircuit for 

tlH• prirntt- 111ag1wt 1:!:! and for the back­

hridg1• rday l:i:. 1>,v 1110Yi11g the spring la9 100 

out of 1•11gng(•1111•11t with (he :,;pring 14:0 and 

into l'11gagP11tt·nt with the grnnnded spring 

Uil. During- this l'ha11gl', however, the cir-

l'llit is not inh·nupt(•ll; tlw only etfect is 

that. 1111• prirntl' wipt•r 111\ io disconnected 105 

frolll g-1·0111111. :rnd. t lwr1•forl', 110 matter how 

loug t Ill' 1·01111pt•tor F stays 011 tlw cal1ed line 1 

snid li1H' will 110! h,• 111adt• hnsv at. this con­

lll'l'l,,r. 1 n onh•t· to p1•pn•nt llil' 1·alling .;ub­

,-;nilll'I' frt1111 f11rtlll'r rotating tlw co11neeto1· 110 

F nflpr• ii ha,- oup• :-loppl•d on u hu,;y line, 

thP sprin,1r,-; Hi:! and lti:I are pro,·i1led on the 

a11:..:iliary1 rpJay l;,(i fot· opt•ning- the ci1·cuit 

of Iii(• rotary 111a!,!11d 1:!:\. This anxilinry 

rdny is also p1·11,i1h•d with tlw springs 16-l llli 

:111d 11;;; fo1· Sl'llding a lrns_y sig:nal l'lllTl'llt to 

tl11• rnlling ,mliscr·ihi•r wlH•n tlw <'O.Jllll'l'tor 

li1Hls -a lHI>'\' lint•. H will Ii!' sl't•n from the 

op1•ratio11 1~l'sl·l~l11•tl llJnt tlw. rl'lay -liiG sl'ts 

11p a lol'king 1·i1·e11it for tlu• prira-h• 111ag1wt 120 

!:!:!. This lm·kinit l"itTllit iH 111ai11tai1wd 

1111til till• 1·alling subsC"rilwr n•h•aHPS .. \ftt-1' 

tlu, qlling -;11l1s1·rihPr has p:-;t:1hlislH•tl eo11-

TH'dio11 with th1· calh•d snl,se1·ihP1', or affrr 

Ill• gt•ls thl' 1>11,.,_,· sigwil, hP ma~' 1•ph•as1• the 12r, 

:qipnratlis l,roughi into 11:-;t' h_v Lin; IJy hang-

ing up his p•c•(•in•r. This 111·t. O(l('II' 'lie line 

<"in·11it-lhat is, it i-wpumtl>s the po,-111vc aml 

negative sides of the line at. tlw telephone, 

which operation initiates the release. As- 130 



suming that the calling and called subserib­
,ers are connected, when the calling sub­
scriber opens up his lh1e circuit, as ex­
plained, the line relay 101 of the connector 

Ii dei:inergiies. The result is that the springs 
103 and 104 separate and the release relay 
105 deijnergfaes also. This relay upon de­
energizing permits the springs 106 and 107 
to close into normal contact, and since now 

10 the line relay springs 108 and 102 are also 
i~ contact, . an energizing circuit is esta~­
hshed through the release magnet 166. This 
circuit extends from· ground G1 through the 
said springs 103 and 100, and 107 and 106, 

16 through the release magnet 166 and through 
the off-normal springs 167 and 168 (which 
were closed in contact upon the first vertical 
step of the shaft) to the battery lead 21. 
The release magnet 166 upon energizing 

20 withdraws the supports from the switch 
shaft which, under the force of a spring, ro­
tates out of engagement with the bank con­
tacts and then of its own weight falls to 
normal. Upon· reaching this point the off-

25 normal springs 167 and 168 are again sepa­
rated; thereby breaking the energizing cir­
cuit of the release magnet. This release 
magnet 166,. upon attracting its arrnatun\ 
not only restores the switch" shaft as ex-

SO plained, but also drives the side switch back 
into normal position. This has t}ie effect 
of finally restoring all of the circuit,..., of the 
connector to normal, whether the connector 
has established conne-Otion~with a called line 

86 or whether the connector F is Jocked on a 
busy line. In the event that the connect.or 
is connected with a called line the restora­
tion of the said switch causes the holding 
circuit for the bridge-cut-off winding 138 

,o of the line switch C' of the called line to be 
broken, thereby restoring the line switch C' 
of the called line to normal co11<lition. If 
the connector is locked on a busy line, the 
act of restoring the said switch, a1i10ng other 

, 45 things, causes the, circuit of the auxiliary 
relay 150 to be broken,-thereby disconnect­
ing the b_u~y sigllaljng apparatus from the 
line. The deenergi~ing action of the relay 
105 not only caus&, the restoration of the 

60 connector lf,-1\1ith the re;;ult <lc8cribed, hnt, 
by _separating-the springs 109 und 110, 
causes th.e restoration of the remaining- up­
paratus. The separation of the:-m two 
springs 109 and 110 breaks the energizing 

66 circuits for the release relays 111 and G3 
of the second and first selectors E and D. 
,Upon deenergizing, the release rnlay 1_11 
of the selector J:iJ closes the energizing cir­
cuit' for the release magnet 169. Normally 

10 the circuit of this magnet is open at the off-­
normal springs 170 and 171, I.mt these 
springs are brought into contact at the first 
vertical step of the switch shaft 88. • The 
energizing . circuit for the said release 

H magnet 169 extends f!om growid ou through 

the line. relay .springs 172 and 1'73, and 
through the release relay springs 174 and 
175 to the release magnet 169, thence through 
said magnet an<l through the off-normal 
springs 170 and 171 to the battery lead 21. 70 
The release magnet 169 upon energizing 
causes the release of the switeh shaft of the 
selector in the same manner as the switch 
shaft o:f the connector was released, at the 
same time restoring the side switch to nor- 7G 
mal position. Of course, when the. switch 
shaft reaches normal the energizing circuit 
for the release magnet 169 is broken by the 
separation of the springs 170 and 171. • In 
the same manner, the 1·elease relay 63 of the 80 
first selector D causes the release of said 
switch at the instant that the release relay 
springs 67 und 68 come into contact. The 
circuit, of course, in this instance, extends 
from grnun<l G• through the line relay 86 
springs Gl aml GO at'id th rough ~aid release 
relay springs (ii and (ff,, release mngrwt, 176 
anrl off-normal springs 177 and 178 to the 
battery kad :H. It will be sepn that, upon 
deenergizing, the n•lpa,-,c rPlay (i;~ bt'Paks the 110 
retaining circuit for the line switch C by 
separating the springs H-l and 65. The re­
sult is, of course, that the arnrnt.ure 20 of 
the line switl'h is restored and the bank 
springs 30 uml 31 a1•p tlisconnectecl, as well 116 
as the ba.nk springs B~ anJ 33, the springs 
3+ and 35 and the springs BG and 37. It 
should be understood that the plunger :\rnut­
ture 20 of the line switch C does not rctiir11 
into engagement with tlw pltmgPr shaft. con- 100 
frolled by the master switch II until the 
master switch II nd rnnces to a position 
where the master switch wiper· .rn engages 
the bank contact 15 <'OlTt•spouding to the 
trunk which tlw linP :,;wi1c·h ( ~ has l,pen 105 
using. 1t. is not until after this occm·s that 
the plunger· attadH'd to tlrn plunger nrnm-
t.ure 2H is !Hln11H'(•(l fro111 tlw trnnk ternii­
nating in the selPdor D ( Fig. H. This ad­
vancement rn•('tll'S wlH'n the n11tstn switch H 110 
moves upon tlw initiation of a ca 11 by some 
other s11bseribe1· of the snme group. If the 
suL,wriher A should maim a call lwfon• the 
mash•r switch has n·aclwd sncl.i. a point, the 
arniature :W will causli the pllll1g'l'l' to again 115 
close tht1 sa111e set of bank springs 30, 31, 
ek., ther1•b_y Pxh•rnli11g f•omwction to the 
same fit-:-;t, sPk•dor D ag:i in. 

II should b,• st ah•d thnt tlw n•kase uwehn­
nism of the sl'IPdors I<: and D. as well as of 120 
all the oth.,:r Hl•lector8 slim\" n lwrein, is so 
arrang<•tl that the shaft and side switch are 
n•stot'Pll lo nor111al position iumiadiately 
upon the PJierg-ization of the 1·elea,t: 111agnet, 
rathn than by -its clPi:m•rgi;,. diou. as 126 
!>hown in said sPlector Patent No. ~l!'i,:121. 
This type of n·h•ase medwnism is the satue 
as is l'lllJJloyp1J on the conm•dor switd1t•s 
:-;hown herein aud as Jisclo:,;e(l in i-mitl Paknt 
No. 815,176. 130 



e 
Refon·ing again to Fig. 1, if the subscriber 

A llc:;;ire, to establish coJinection with the • 
suuscribe1· A 2 of the secornl hundred in 
the Hecond thousnn<l, whose line ter1ninutes 

5 in a tlish'iet otlict•, the operation is us fol­
lows: l1pon remo\·ing his receiver the sub­
scriber .A opf'rnks his line switeh C, whieh 
pht1·es suhs<'riber A in conneetion with n first 
selector, firi;t Heleeto1· V 1 for exnmpfo. The 

10 ,rnbserilwr A then otwl'utes his dial, sending 
in t\\·o imp1d,ws in ordm· to 1·euch the sec­
ond thot1s1tnd. In so doing, the shaft of the 
first selector is ruisetl to the secon<l level, to 
whieh arc eonnectc<i the second selectors, 

15 from which latter the connectoi·s of the· sec­
oml thornmnd are aecessible, among these 
the conm•etors of the second humlretl gl'Oup, 
wlwre the desired ,-;ttbH<'ribe:· :.., located. The 
se!Pctor 1) then automaticallv 10tntes and c•s-

20 taulislws cornwetion with a11 idle HecoIHl se­
leetor, ,w<'Oll(I sdectol' I•~, for exnmple. The 
,-mlisnibt•r .\ ,tgain opl'l'Hh'H iiis dial arnl 
i'il'nd,-; in two i111p11lse;;. !ht'l'l'h.V raising the 
:,;\\ ifrli shaft ,,f tht• :-il'l'OtHI sPll'do1· E to lhe 

25 st>co11d ht11Hln•d )l'\'Pt. ln this lt>ni the 
s1\·itl'i1 a11to1ui1ti<'ally rotates and pid,s out 
a trt111k lint' rt1nning to tlw two-ht111dn•d 
di,.;tric-t stntim,~ whi<·h (rnnk t·onlain,.; a re­
JwatPI' I (Fig. (i). Thi,; lt'1111k, it will ht• as-

SO sum1°1I. t<•1·111i11atP;; in a <'OlltH'l'lor F', the 
s:1111<• i11 all 1·espt><'is a,; tl11• 1·01trn•dor F ( Fig .. 
;, ) hnt for t hf' ot11issio11 of IIH• :-;pri ngs l(J!) 

and I 10 and tlH• sidt• swill'h wip<'l' 1:\0. The 
s1il,s<·1·il,l'1' now ope1·att•s his ilia! for till' last 

S5 two drgils of the l'allt•d s11lis<TihPr's lllllllber, 
wlii<'h, it will he ass111m•tl, i:-; :li:W. In tlwt 
p1·1•11t tlll~ dial is no\\' airain uperatt•d, first to 
s1•11d i11 two i111p11lst•s and then to send in ten 
i111p11bes. _l{d1•1Ting to Figs. -l, ;, and G, .it 

40 will lie si•l'll that the t•xtension of the <'all 
tu till' n•1watP1' 1 (Fig. H) by wa,v of tlw line 
swift-ii ( ·, first sPll'd or l) and sef'ond sele1·tor 
R is t ht: ,-;allll' as I hl' (•Xtt•n,-;ion of the cal I to 
tlw 1·011rn•dol' I•'. when\ s11li,-;<•rilw1· #i,1:20 

45 was calh-tl. with this <'X<'Pption: that in thiH 
in:-;t:1m·<· tlH• s<'<'o11<l st>lt•dor E i,-; raised to 
tht• sp1•011d h•n•l, in whi<·h le\'l:I it is as­
:-illlH<'d. that the wipl•rs 8!). !lO nnd !H stop 
011 tlu• <·0·111:ids of tll\' trt1nk 1·011<lt1clj.)l'H 179, 

50 lHO anti !Fil, in <·011m·<·fion with the repm1t1•r 
I ( Fig. H), iu wh id1 C\'t•nt it t•stuhli:-;hes con-
11,•1·1 io11 with tlw <·01111Pl'iol' F'. It will be 
c,(•p11 tlwt in this <·0111H•,·tio11 the 1·1•1walt~1· I 
ha:-; to s11ppl,v ih<\•holding ol' 1•ptai11i11g <·ir-

66 c11it for pl'l'l'l'li't iHg tlH• n•lt•as<• l'l'la,vs 111 
and fj;\ of th,· :-;t•l,•dol'S I ◄; and D fro111 <h•i:11-
t'l'l,!i~.i11g., This_ lioldi11g <·i1·<·11it is i•st11blislwd 
j11,,t a,; ,,t',011 as 11.w s1•t·o1td sl'l<'dor I•~ exte111ls 
1·01111Pdi1,11 to the l'Ppt•1th•t· 1. It will he stwll 

(ill that this r·1•IwalPt' I is provided with a li1111 
1•pla,v 1·:-;:!. whi<·h liue relay miergizes in the 
S:illlt' lllallll('I' as th<· li1w t'ela.v 101 of the eon­
lil'dol' F , that is, this l't'l11y 18i haring ono 
.' idP 1·011111•,·t 1•d to gToUtH.l and the otlwr sidt1 

,.:, to rio11-gro1111d(,d batkry .. an energizing cir­
i. 

1. 

euit is therefore established through the tele­
phone us usunl. Upon energizing, this relay 
18i shifts the springs 18H and 18-1 into en­
gngement with the springs 181; and 180. The 
dostu·e of contact between the springs 18:1 70 
and lHil st>ts up nn t•1wrgi:ling circuit 
for tlw slow-ncting relay 187, which in 
turn, by prm;Hin~ the springs 188 aud 1811 
into cont net, cloEies the hohling. circuit for 
the relt•ase relays 111 a1Hl (m t·efertwl to. 75 
It will be trnderHtood that the conductors 
1!)0 and UH (to.the right of the t·ondenset:S 
mi and ma) termi11ate in the connectot• I ◄", 

as already explained. In desc1·iLing this 
l'Ol!IH!otion thP comwdor I<' will be substi- 80 
tt1h•d for the t·omwctor F', sine<', with the 
t'Xl'l'pt_ion notl•d, the two am nlikt', and tele­
pho1w A" i,-; t•mbstit11tt-d for the telephone 
A' uecause these two are also alike._ 

With this t1nd(•rstnnding, then, it will be 85 
SP<'ll that the co111h1do1· 1!)0 will be cotrnedl'd 

to ,thP cond11dor flil, arnl that the conduetor· 
Wl \\·ill he 1·0111!(•(0 tl>d to the eondudm· !Hi; 
l,11t., as nln•ad,v stat<'d. tlw <'otHl11dor !17 is 
omittPd when the ('lHllll't'l<ir I•' acts ns tlw 90 
1·01111Pdor !<''. It will b(~ ,-;pplJ. thl'l'Pfon', that. 
as :,,0011 ;tH the line relay 18:l of the i·ept•nlt•r, 
I prt•sst•s the springs lK-l nnd lHU into con-
tad, the line l'Pln,v 101 will IH' 1•nc1·g-i:wd. 
shtfti11g the spring 10:1 onto 1 h(• :.pring 10 I 96 

and <'IIPl'g'izing the rPlny tor,. The op1•1,atio11 

of this n•lay-10,, has alrPad,v hP<'II l'Xplaim•d, 
it hei ng Sl'\!11 that in tltl' pl'<'Sl'llj 1·wme1·l ion 
th<' springi; 10!> and l lO a1·1· to hP ig1101'l'tl. 
Ha\'ing('xf\•ndPd hisco1111l'dioti 1otlH' co111wc·- 100 

tor F, tlw H11hsl'riher .\ i,.; now n•:tt ly to OJH'r-
ate his din! in accordance with tlw la:-;1 two 
digits of the llllllll)('l' dPsi1•p1l, namely thc 
digits :l and 0. In rec\pon:-;t• to the two in1-
pt1lses ('Ol'l'('SIHIIHling Io l he digit:! Uw 1•play 106 

IK:! of the rPp<'ntt•r I l'l'SIHlllds twirl', which 
in turn, hy 0111•ruti11g th1• spri11gs IK-1 h11tl 

IHH, opernlt•s tlll' lin<• 1·1•l:1y IOI of th<' 1·011-

tll'dor. Tlw ('Olllll'dor, of 1·011rs(•, l'(•spnnds 
to mi,;p tlw shaft two Hl('ps. T\11• c\llh,wrib(•J' 110 

110w op1irat1•s hi,, dial, :-;<•11di11g i11 tht• l:n-11 i111-
pttlS\•s (tt•n in n111nlu•1·) and t·ausing tl11~ lirn· 
r.cluy 18::! of lhP rPpcalt•t· to r1•spornl, wh:l'li 
relay in turn oppt•ah•s llll' line rt-lay JOI of 
tlw comwt•tor i11 11 i-i111ilar 111:11t11t•r. Till' re- 115 

;;Hit is that the <'Ollll\'dor is l'Otah•d nnd rnr-
rit•d into enµ:agP1111•11t. with tlw dt•;;in•d line. 
Jf the <':tllNI linn is idhi tlw :-;ul,:-;('J·iliPr lht•rP-
of will l><i 1->ignalt•d, and wh1•11 In• aasw,•rs 

tlw signaling c11rI·1•11t will lw cut ·off .. a:- nl- 120 

rPady 1•xplai1w<l. If tfo\ <·all1•d s11hs1•rihPr 
:-;}wold Im h11:-;y tlw relay liiH will opt•r11hi to 
lo<'k Urn side i;witch in Sl'<'ond position a11d 

• to :-;mill a hm;y sig11nl curn•ut to tlw 1·alli11g 
:,;uusc1·iher. It. will lie s1•<'11 (in tlw op1•rat ion 1~a 

of the r<•1M1lt•r 1) tlrnt tlw nilu.v ts7, hl'i11g 
a slow•:H'tiug reln,v, dot,s not. pPr111il its ar-
111at11rn to faH. back while l lw i111p11lst•s arn 
heing tJ-an~r.lltJQd. llow<Wtir, 'wlH'11 a t'ttll-

ing sul.,:;criueq_)hung.; up hi:; recci vcr to l'tJ· lS(> 
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lease, he opens his line circuit and thel'eby 
permits the line relay 182 of the repeater to 
foll buck which remaim; dei;ncr{;ized for a 
sufficient length of time to permit the relay 

6 187 to also deenergize. When the line relay 
182 sepamtes the springs 184 and 186, the 
line relay 101 of the connector also deener­
gizes, c111ising the release of the connector 
switch in a manner already explained. Of 

10 course, the relay 187, by separating the 
springs 188 and 189, breaks the energizing 
circuit for the release relays 111 and 63 of 
the selectors E and D, thereby causing the 
release of these switches and of the line 

u switch C in a manner already explained. 
Referring again to Fig. 1, if the :-mbscriber 

A wishes to call the subscriber A3 in the 
a:WO district office he does it in exactly the 
same manner as he caHs the subscribe~ No. 

20 2220-that is, the subscriber A operates his 
line switch C, establishes connection with a 
first selector D; the first seleeto1· D tlwn op­
era tPs to raise the switch shaft to the thinl 
level for renching the third thonsnnd, es-

25 tnbliRhing eonnection with a second selector 
E'. Tlw :-;econd selector E' is then operated 
to raise the wipers to the second or two-hun­
dred level, in which level connection is 
made with a connector F2 in the 8200 dis-

SO t1·i<'t office. This eonnector is oprrated 
through the repeatPr I' to establish <·onnec­
tioti with th!• desired subscriber A". It will 
be SPl'll that in this 3200 district two sepa­
rate groups o-f connectors h:we access to the 

85 s11hseriberR. The reason for this <liJforenre 
is that local subscribers, ns will be lntPr df'­
snibed, establish their 1:01111ections hwnllY­
thnt is, they do not havp to opPrntP tlw' ,,t'­
lC'etors in the main exehange. 1 f, lwwp,·pr, 

40 tlw subscribers in this cfo;trict wish to en 11 
s11hR\'ribers anywherP (•Isl' the switches at the 
(•t•nt rnl offi\'e innst he 01wratetl. 

If tlw s11hseriber A wi:-;hes to Pstnhli,;h 
eonnPetion with the automatic :::;nbscril>C'rs .T 

45 oi· tlw Hrnllllal s11b,wriben; K in the priYate 
hrn1H·h board L of the 2100 group ht• 111n,;t 
do so thr011gh an operator's board. This 
l>o:ml is indirnted by a S(J1tare divi11Pd inti, 
two ,;e(·f io11s. 1 n the upper seetion are 

60 sho\l'n two grn11ps of circles indieating tlw 
s11b,wriLH•1·s' multiples on the right, nncl 
trnnk jncks to th!· main exchang'P on the 
lrft. 1 n the lmwr 8Pction are shown two 
gro11p;; of !'ir!'les, tlw gro11p on tlH· right in-

65 di\'ating the snhscriuers' li1w signa b:111d .iaek,; 
nncl on the )pft line signals nnd .Ja!'ks of in-
1·0111ing trunk:-;. If the ,;11bs1·ribPr .\ wishPs 
to call tlH' a11tomatic suliscrihPl' A0 oftlw n11-
tomntie grnup in the privat<> ln-11nd1 ex-

to change he opp1•ntPs his line switeh (\ c•stali­
fo;J'1es eonnection with n selector D, whid1 lat­
ter is opcmtM to raise the wipers to the sec­
ond lHel. l,y wnv of which level connection 
is llla{le with a second Sl'lector in the second 

65 tho11sand, seeond selector E, for example. 

The second selector E is then raised to the 
firstJ4evel and rotated to establish connec­
tion with an idle rotary connector in the 
first hundred, rotary connector M (Fig. 17), 
for example. This rotary connector is then 70 
raised to the second level and rotated over 
a group of trunks running to the private 
bmnch exchang-c board L ( #2121), each 
trunk of which group terminates in a jack 
c (Fig. 9). When the rotary connector 75 
finds an idle one of these trunks, the operator 
at the district board Lis signaled. The op­
erntor may then connect the calling sub­
scriber with any one of the subscribers of 
this bo!lrd, whether manual or automatic, so 
nnd if the subscriber A wants the subscriber 
A 4 the operator· ;;imply connects the sub­
Reriber A• with the trnnk over which she 
has been signaled through the cord N, there-
by completing the connection. Referring to 85 
Fig·s. _4, 5, 9 Hll(l 17, a more detailed de­
s\'ription of the eonnrction is as follows: 
'l'hr 01wration of ◄·he line switch C, first ·se­
lPrtor D and the Second selector E, through 
which cmmection is (•stablished with the ro- 90 
tary connPetor M, is already understood, 
Ji a\" i ng a h·endy beP11 described, and no fur-
t ht•r d<'scri pt ion need be mad1:1 up to this 
point. From this point on tlw operation is 
a,; follo\\"S: .!.'he second selector E (Fig. 4) 95 
having bec•n raist-d to the first level and hav-
ing been rotnted into connection with the 
tr;mk conctnctors l!l4, 195 and 196, and the 
('Olllll'l'tion ha ,·ing thus been extended to the 
rotnry connector (Fig. 17), the line relay 100 
rn, is energized through the telephone A in 
the• snme mn1mer as the li1w relay 101 of the 
<·onnector F ( Fig. 5) was energized. This 
rnlay, upon mwrgizi11g, operah•s like the line 
rPlay of the comwctor I<' to sepnr.afr the 105 
springs 198 and Ul9, ean_ying thC' latter into 
('ngaµ:Pment with the spring :WO. The effect 
·of pln('ing the springs Hl9 and :WO in eontact 
is to ;_•npr•giz;l' tlw slow-acting rel Pase relay 201, 
which rPlav is similar to the relav 10;1 of the no 
l'Olllledor i•'. This· relay :!01 ll];on energiz;-
ing RPparates the sp1·ings :W2 and 20!1, car­
rying the latter into Pngage.ment. with the· 
spring 204, ancl nt the s:mw time prrssi•".:!' 
the springs 20:1 and 20G into contact. •-'.Y lU 
coming into contact, tlw sp1·ings 20ii and 20H 
closn tlw holding cin·11it thrnllgh the trunk­
rPknsP ('Ondnetor lHi"> for the l'C'lPaRe relavs 
111 nnd Ha of tlw sp]ecto1·s J,: and D to p1~e-
Y!'nt their relea;;(•. Tlir s11hscriber is now 120 
rendy to sPml in tlH· first sPt of inqrnlses fo1· 
rn i;;i ng- tlH' switd1 shaft of the rotary con-
1wdo1· to tlw 11PsirP1l Jp,·pl, ln this instunce 

• tlw nm11l)('r of i111p11lses will be two~ sinte it 
will be ns.smuecl that the 11mnbe1' of the sub- 12b 
scribet· nt tlw prirnte hraneh board L is 
2121. ThPse implllses operate tlw line re-
lny 197 twice•, whieh relay, op!•1·ating like 
tlw line relay of tlw eonnector F (Fig. 5), 
sends two impi1lses to the vertical magnet 110 
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207. Of course, the ,-dow-acting relay 201 does not <leenergize <luring the transmission of these two impulses. It, will be seen that the slow-acting private nrngrwt rnlay 208 6 is in multiple with the vertical magnet 207. Therefore, at the first inqinlse through thr, magnet 207 the rday :!08 also energizes and, being slow-acting, rnmnins energized nntil after the impulses lrn ,·p been deli verecl 10 through the magnet 207. The relay 208 upon energizing presses the springs 20U and 210 into contact, tlwreby closiug an energiz­ing circuit for the prirnte magnet 211. This pnvat.e mugnet'remains energized as long as 15 the relay 208 remains energized, but de­energizes whcn all of the implllscs to the vertical magnet 207 ham bec.n sent in, for· the purpose of permitting the side switch to trip to second positicn. The switch shaft 20 having been raised to the second lernl, the subscriber is now ready to operate his dial i11 acconlancc with the last digit 1. When he does so the line relay 197 fall1::1 back once, thereby t:1ending an impulse from ground 25 G14 through the line relay springs 199 and 198, and through thP- rdeasr 1·eltty spring.;; 203 and 204 to the private magnet springs 212 and 213, through the rotary magnet214, through the side switch wiper 215, thence to SO the battery lead 21 and to battery ll. At the same time the impulse passes through the slow-acting relay 208 over another brunch, • causing this relay to energize and remain en­ergized as long as the impulses arc coming 85. in. As i11 the previous instanrn, this relay • 208 again energizes the private mugnet 211 by pressing the springs 200 and 210 into contact, which private magnet 211 remains in readiness to trip the side switch to third 40 position. This i,-npulse, of course, also en. ergizes the rotary magnet 214. Thf\ object in ,allowing the impulse that energizcis the rotary magnet to pass first through the private magnet sprmgs 212 and 2m is to 45 insure a long enough impulse to Hw rotary magnet, which would not be long e11011gh if it liad to wait until the relay 208 energii1C'd. It is assumed there are nine contact,; rnn­ning from the second level of the rotary li0 • connector M to the prfrate branch bo:m1 L. Upon rotating the shaft, the• rotnry magnet 214 advancrs the priv:itl', wiper 216 into engagement with the fir-st prirnte bank contact of the second hwcl. 1f tlie fin,t 6li trunk running io the J)['ivate Lrancli is busy, the private wiper 21(\ will strike grou11d; and since the side switch is in second posi-. tion the auxiliary private rnngnet relay 217 is energized through thP side switch wiper 60 218. The relay 217 upon <me1·,i-izing presses the springR 219 and 220 into contact, there­by_ closing a new energizing circuit for the pnvate magnet 211 from ground G15 
through said springH 219 und 220. As long 16 as the private wiJ)Cl" 216 continues io find 

a busy tr1111k the relay 217 will continue to 1·emain energiz(•d; ancl, Uwrefore, the pl'i­vate rnngnet 211 will continue to remuin cmergii1ed and thus maintain closed the cm­el'gizing circuit for the rotary magnet 21-L 70 which a<lrnnces tlw litw wipers 221 :md 222 fro111 tr1111k to1 trunk 1111ii_l all idle one is found. As sooiJ as s11elt a tl'lmk is found the P1tc•rgii1iug circuit of tl1<' t'<'lay 217 is brnken, and the pri rak 11rngnd 211 will 1wm1it tlw 75 side switch to pa~s to third position, there-by extencli11g eonnectio,n from the calling subsc1·ilwl' lo llw opel':ltor at tlw branch board L. l{<•frrring to tlw slow-acting re-lay 208, it will be seen that the <'nero-izing 80 circuit fo1· th\\ 111ag1wt 214 ( ihrougi1 the medium of whidt the shaft an<l wipers are 
JH'O}Wlled i11 thcil' seareh for un~ idle tmnk) compri8es the inte1T1tptlw springs :22:\ pri­nite magnet !:iprings 224 and 2:!5 nnd th<' 85 springs 2:LG and 2:!7 of the slow-acting re-lay 208. Ful'ther, it will be Reen thnt tlw prirna1·y 01· prnlimttrnry energii1ing ci1·c11 it fo1· the rotary magnet. 214, after tlt<• private magnet 211 is c1wrgized, is maintained 90 through th<' springs 227 and 288 of the same~ relay 208. Connection lw ,·ing bePn extended to the operator at the privatli branch board L, this operntor is signaled by cmrcmt iwnt out over the selected trunk, the conductors 95 229 and 2:-w of whieh arc shown in Figs. 17 and 9. The c11rrc•ut fo1· signalillg this operator flows from gro1111cl (-P" through tlw sid<\ switch wipe1·· 218 (in thircl position), tbro11glt tlH\ lowe,· winding of lite coil :!,H, 100 1hro11gh the ri_ngl'I" l"<"lay sp,·ings 2:12 n!l(l 233, through the side swikh wipe1· 1:1:\4 (in third position), line- wipc\r 222 to the trnnk conductor 230 (positive side), springs 235 and 23(), signal relay 2!l7, ja<"k spring~ .238105 and 23fl, trnnk co11dndor 229 (mfga"five side), line wiJH'J' 221, tl1l'Ough tltP side switch wiper :!37•, ringer relay springs 240 and 241, back 01•pr 1he upp<'I" winding of tlrn n:lay 2:H to tlw hatt<•1·y I Pad 21. As a n•s1ili 110 of estnblishi11g- this eircuit tlJC• d011hlc-wo11nd back bridge 1·1'1;1 r ~'.lJ of tlw rotarv cmnwdor 1\1 energii1es in s"e1·iPs ,Yi Lit t hn Ji11~i signal rn-luy 237 at the opm·ator's. board. The rnsuh. of <'ncr-gii1illg Uw r<'lny 2:1 I is tJrnt the erwr- 115 gizing circuit for the ring11r 11lay 24:!, which would have been cstablis]J{'.d {f an ordinary 1-mhscribe1·'s Ji,w had hc\('11 St!IPd, is J)J'e­nmted from bcin~ t•stnljli;-;hed. Of course, the n,i:;ult of ernu-gii1irtg Ow signal relay 237 120 is that the operator is sig1rnkd liy the glow-ing .of the larnp 2~;l. Upon receiving the signal the opcratm· iitKerts tlte plug b i111o the jack c, tlwrPLy cutting otf the relay 2:17 and substituting tl1<' coil 244 in 1lw cord N 126 for the coil 237, thus rnaintnining the mwr­giz.iug cii-cuit of the double-wound relay 231 in the rotary connector M. It should be stated thut the buttm;y H in l◄'ig. 17 is of higher voltage than the battery R'; there- uo 
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fore t•,"t'<' will be a flow of current thrnugh Jl1,, ;1 •',c'I' ,rinding of the relay '2,il at the 
c0111Jf'~tui' .M and through the 'upper wind­
ing_ of tlw relay :U4 at the cord circuit N 15 sufficient to euc1·gize both of these relays. Of colll'Hl', when the relay 244 energizes it attracts its armature and opens the circuit of the front supervisory lamp 245. After 
plugging in, th.e operator throws the key d, 10 thereby bridging the talking set e across the line, ui1d asks the calling subscriber the de­sired number. n will be seen that the talk­
ing circuit extends over the heavily 111arked conductors and includes the condensers 24G 16 and 247 in the cord circuit N, as well as the condensers 248 and 249 in the connect.or ·M. The ·calling subscriber may then call for the subscriber A• (Fig. 

0

9), giving the name of the party desired or the local num-20 ber, as, for example, #2'2, which nmnber it is assumed is the local n11111ber of subscriber A•. The operator therrupon restores the key d and inserts the plug b' into the jack c' and, after doing so, presses the ringing 26 key d', thereby signaling the subscriber A•. Upon restoring the l'inging key d' the call­
ing and called lines will he left connected, and when the called subscriber A• re>moves his receiver he will be in readiness to answer 

SO the calling subscriber. It will be sl'en that as soon as the plug b' is insertetl in the jack c' a circuit is establislwd fo1· the relay 252a from ground G"' to the sleeve 251, thence to the> sleeve 2,32 of the plug b' and S6 through the relay 252a to battm·y. The re­lay 252•, upon energizing, operntes to l'Om­plete a circuit from ground (P7 tlmmgh its 
armature, contacts of the buck s111wrvisory relay 253, through the lamp 250 to the bat-40 tery B'. As soon as the called subsl'riber removes his receiYer, hmwver, the relay 25il energizes and causes the lamp 250 to be put out, thereby giving the signal to the oper­ator that the called subscriber has answered. 46 A.fter the subscribers are through talking the subscriber A may hang up Urn rneliivcr, thereby callsiug the line relay 197 of' the rotary connet"tor M to dei.•nel'gizc. As ·a result thereof the slow-acting release relay 60 201 also deencrgiZl's, tlwreby permitting the springs 202 and 20:'> to fall into cont act and at the samt• time sep:1l'llti11g the sp1·i11gs 205 and '20!i. Since at the first nwt.ical moYe­ment of the switch shaft of the connector 

55 M the off-1101·uial springs 2fi+ ll!Hl 2fi5 were brought into contact anti the energizing cir­cuit for thr release mag1wt 25G was partiaJly 
closed, it follows that tlrn closure of cim­tact between tlw springs 202 and 203 now 80 ca11si1,-; the said release magnet 25G to en(•r­
gize. This rulease magnet energizus in the 
manner described in C<>lllH'dion with tlm connector F (Fig. 5), thern being no differ­ence in the gl'llcral principles of operation H between the switdws M and F, thus restor-

ing the switch shaft and side switch of the 
connector M. Of course, the separation of 
the springs 205 and 206 of the relay 201 
causes the release relays 111 and G3 of the i;econd selector E and of the first selector 70 D, respectively, to deenergize, thereby bring-ing about the restoration of both of those 
switches, as well n.s of the line switch C, as already explained. When the connector M disconnects from the trunk conductors 229 76 and 230, the relay 244 at the cord N deen­ergizes and pern:iits the lamp 245 to ener­gize, thereby giving the operator the dis­
connect signal. Likewise, when the sub­
scriber A' hangs up his receiver the relay 80 253 doonergizes and the lamp 250 lights, giving the operator the back disconnect sig­nal. Upon receiving these signals the op­
erator withdraws the plugs from their jacks. It should be explained that had the rotary 85 connector M found all of the trunks to the boai·d L bm,y, the switch would lune ro­tated beyond all of these trimks and would ha Ye stopped with the wiper 221 on the bunk 
cohtact 257. Upon stopping, the side switch 90 would have passed to third position and an energizing circuit wo11hl have been set up for the busy relay 25R. The flow of current. in this circuit would be from ground 0 17 

through the suid relay 258, bank contact 95 :Ui7 and wiper 221, through the side switch wipet· 237•, ringer relay sp1·ings 240 and 241, upper winding of the relay 2:H to the battery lead. The relay 258 upon energiz-ing will press the springs 2(-► 9 and 2{i0 into 100 coulact, thereby connecting the busy signal-
ing apparatus/ with the culling ]irni tl11·ough 
the comlenser 240 on the positfre sitle of the line, and gi,·ing the calling s11hscribc1· the busy signal. The calling s11hsc)'ibe1·, of 105 course, 1ipon receiving the busy signal, will relcmm thl~ eomH•dor in the rna111wr already (!Xpla.ined. 1t is olwions that hntl the cull-ing subscriber· A desfretl to connect with eitlwr of the s11hs<'ril)('l'S A 0 01· A" at. the 110 brnuch exchang!' f. (Fig. 9), the operator would have eomwded with the liue cnlled for instead of with the: li1w of ,mbscribcr A•. The operation wonld ha,,e been the 
same. 115 Had the subscriber A dcsirPd to comwct· with the office O or with the office P in the 2100 group, the J::w,-: rnnning to which (as 
shown in Fig. 1) tel'1J1innte dil'ectly in the bank contaets of the rotary t'OlllH'ctor :M, nnd 120 of the other rotiu·y contaets in the same 
group, the only difference helwl•t>n this con-nect ion and tlie eonnection when U1c oper-ator at the branch exl\hange L wus enlled would be that the rotary connector would 125 lrn VC been l'ltised to some other lewl col'l'e­spopding to the office 0, or to the level cor-. respondmg to the office P; and that the called subscriber would have been automati­
cally rung. It is to be understood that each ISO 
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of 1lw otnces () :11111 P is provi1lecl with a tor F-~ already refeJTed to. Co~nection lrnv­
llllllllwr of tr1wks, .i11st as tlw ofiicei L was ing he•cn estal,lisl1ed, the release is the snme 
ptovidt•1l with a n1rnihe1· of trnnks. Ass11m- as iu the <'ase when the subscriber A0 was 
ing- that the s11bscril,er A <lt•sircs to c:_ill t~e callPd. It will be seen that the connection 

0 offic1• J>. the 1111mbl'l' ullott{~<l to wluch, 1t with the ;;11bscriber #3120 is made through 70 
will lie• ;1ss1111H•il, is ::!131, llw rotary conne•e- a repeuter P. indicated by the trunks rnn-

' tm· M, aftcl' l,eiug misP1l to the third lernl ning to the :noo cli'!;trict PXchange, just ns 
and star•t1'cl rot:iting, ,rill continue to 1·oblt~ the connection to the snLscriber A 2 was 
until an i11le li111• is found, for cxampJe, the- made through the repeater I. 

10 Iiue frrrninatiug in the telephone A 7• Upon If tlrn subscriber A de.~ires to establish 76 
finding an idle linn the connector M stops connection with a suhscril>el' in the a:.n 1 
rotating, as all'e.udy clescribed, und its si<le private branch exchaug\\ L' ( Fig. 1). sub­
switch pnsses to third position. '£he tele- scriber A 10

, #3311-n, for t'Xample, the op­
phone of the subscriber A 7 is, of course, tl1e era ti on is us follows: He re•1110n\s his re-

15 sa111c as flw telephone of the subscriber A' ceivel' and thereby operntes his li11c ,j.lYitch 80 
(Fig. /'i) an<l, tlrnn!fore, as soon as the cou- C to establish eonm•ction with n fil'st selector, 
nector stops on tlii~ line the e1wrgizing cir- selector D, for pxamplC'. The first selector'. 
c11it. for the ringer 1·elay 2-12 is i;et up. This D is then opernh•d nnd raised to the third 
t•n1•rgizing eirc11it is, as sl10wn, an intermit- lernl, thereby extending tlw eonnection to 

20 lcmt onr, 1m<kr tll!' eont.rol of the int.errup- a group of st·c·oncl seh•~·tors iu tlw aooo tlivi- 85 
ter· 2fll. • E:ich ti111c that the ri11,gcr relay 2-4-::l sion, the secolHl st·lPdo1· E'. for· l'X:unp)e. 
1•,11ergizes, t.hc ,-juµ:c•1· generator 2U2 is'thrown Having estnhlislwcl conm•dion with the Sl'C­
across the Iiuc of t11c called sul1scriber A 7 on<l selector E'. this :-;1rikli is operated to 
an<l, tliercforl', tlw bell at that t;tation is r:1ise its shnft and· wipn:s to HH• third lernl, 

25 rung. As ,;0011 as the cnllcd subscriber an- therf:'l,y extending tltP c·1)1,11eetion to a ro- 90 
sm•rs, the lirw eircuit. is, of course, clmmd, tary con11ector in tl11• :1;;oo h•r('I. rotary con-
as already expJaine<l, and ns a result the nector 1\1', fut· 1•x:111q1l1•. Jt ll'ill lie nnder­
liaek-l,ridge r1•lay 2:11 energizes, cutting off stoud tl111t tlris 1·otan e·o1rnprtor M' is in all 
the ringing current. A:; soon as the sub- respects like• the rot;1r_y co111H•cto1· l\f shmrn 

SO :-wrihm·s nre through talking the calling sub- in Fig. 17. 'flii,; rntury co11111•dor is then ll5 
r,;crilwr, hy hauging 11p-his receive1·, will re- opernte<l to raise its ,ripn,; to the first lerel, 
lmt8!\ the apparnt111:1 in II maimer already ex- f1·om whid1 le\·d. :is irnlit'at1,tl, a 111HHL>er of 
plaill(•<l. 'l'lw s11bseriber A• (group 0) trunk lini•s nm to the 01)('rntor's board in 
wo11ld lie cal11•cl l,y 1;aisi11g th<· counector M the 3:111 ltrnnclt <'Xdrnnµ:l'- As indicated, 

So to the fo·st fowl instead of to the third, us- these trunks tern1inatc in eo1·<ls of the char- 1(10 
surning Hw rnnnlwr of the oftic(i O is 2111. ader shown i11 Fig. H\. As soon ns the 

If llw ,muscrilmr A lrncl 1hicid1•d to call rotary <·01111t,ctor :M' stops on one of these 
any 01w of tho s11bsc1·iber,-; in tlw a too dis- t·orrls, eon1 N', for example, the cliscomrnct 
tri'ct o!lict•, s11h1:1crilwr AV, for exa111pfo, he signal f'Oi] ~G4 l·m·1·giz1.•s in s1'ries with the 

40 would l'Stal,lish l1is call i11 nrnch thC1 su111e liack-hridg<'- doul>le-wo11nrl coil of the rotury 106 
11rn1mer as with the suliscriher A". A1:1sum- connector. Him:\' Hi<' rotary connectors M' 

, ing that the Jtlllllbcr of tlw subscrilmr A~ is and M nre identical, in <.irclcr to suYe space 
~lJ~O, the sul,serilwr A wouhl remove l,i.-; 1:e•' reference will be macl , to the 1:otary con­
cein•r, operate his line switd1 U aml <•stab- nector M (Fig. 17) in this connection in-

45 Ii.sh eom1Pct.io11 with the first selector D, for steud of conuector 1f'. This <louhle-woun<l 110 
Px:uuple. (See Fig. 1). The sHfoctor D will back-bridge coil of the rotary connector (see 
1lrnn lw ra\scd to t,h1~third level, thereby ex- coil 231, Fig. 17), upon energizing, as al­
tt•wliug th<' connectwn to tlw second sel.ec- ready explained, opens the e11ergi:r,ing cir-
tor E', for exau1ple. The secon<l selector E' cuit of the ringer relay (see relay 242), 

60 is in tum opemtc.d.and mised. to t~e first ther~by preventi:n,g l'i!lging current from llli 
level, thereby obt1tmmg connection with one passmg to the cord circuit N' when con-
of the connectors in the 3100 district office, _nection is made with such tt cord. At the 
c?.m~ec~r F8, for example. 'l'h~ conr(ector -- s·~me_ time the si_gnal relay 26,5. nt. the cord 
Ji 3 is 111 turn operated and raised to the circmt N' energu•,es and attracts, its arma- •· 

66 second level, being then rotated into engage- ture, closing a signalil)g circuit thz<ongb the 12t' 
ment with the tenth contnct, which is. tile signal lnmp 266 from the battery thi·ough 
terminal of the line #3120. In the 3100-dis- the said lamp 266 aµd conductor~ 267 and 
trict office there ate both automatic and 268 to the lamp nnd contact 269 nnd to 
manual subscribers, as indicated by the let- grouud G18• Upon seeing the signal the 

60 ter~ J and K, and the conl!ection might just as operator throws the key d• and· bridges he~. /26 
easily have been made with one of the man- talking set on the line. The operator then 
ual su~scribc~s as with one of the auto~atic inquir~s the number desired ?f the culling 
subscr1be_rs, ~mce botl! cla;sses ,of subscribers subscriber, whereupon the calling subscriber 
have their Imes termmatmg m the connec- gives the name of the local subscriber, sub-

66 tors indicated, among which is the connec- scriber A1°, #3311-'11,, for example. The lllO 
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substation A 10 is the sume as the substation 
A 15 (Fig-. 11), with llw exePption that the 
contads fi-11, H~2 and ti:\O an' omittc•d. Upon 
learning the n11mhe1· dt'si rt•<I the opern tor 

6 inserts Orn plug b" into till· jack 1," Fig. 1, 
{see jack 1·\ Fig. 11) of tJw s11!JsNi1 ►1~r ,\ 1'1 

(Fig. 11), thereby co111pkting tlie co11rn•t·­
tion. Ppon lifting the ping the operator 
permits the springs 271 arnl ~7i to separntc, 

10 thus pulting out the lamp 2Cifi. ·w1wn she 
plugs into the jack c", Fig. 1, (sN~ c', Fig. 
11 ), the i-;ingle-wound relay iHi and the 
differential relay 270 pull up. The cncl'­
gizing circuit for· tlwi-;p two !'Play!-, mn,v he 

16 trac:e<l from ground 0 10 through the springs 
H:-12 and H~l. thro11gh the l'elay :11-1-, th1·011gh 
the sleeve 31:3 of the jack r·". thence through 
the sleeve of the ping b2 and through the 
left-hand winding of the relay 27:i to hat-

20 te1·y. The relay 31 ➔ upon energizing shifts 
the spring 31/i away from the spring n:1:1 
an<l into engagement ,Yith the g-rn11ndc•d 
spring 316. The separation of the springs 
:315 and fi83 breaks the energiiing circuit 

26 of the relay 628 in order to prevent this 
relay from energir,ing under any conditions 
while the relay 314 is enerµ:ir,ed. The press­
ing into contact of the ,;pringc; H 15 and :l Hl 
closes an energir,ing circuit through the 

30 bridge-cut-off winding 318 of HH• line switch 
C 3 • ,vhE'J; i1e relay 2711 pnlls IIJ> it attracts 
its armature arnl puts grouncl on the eon­
rluctor for the purpose of em•1·gir,ing the 
rPlay (;09• and lighting 1 he lamp HO!). WhP11 

~u the cal]cd ~nhsrribp1· ans\YPl'S~ the rcla.,· <JO~ 
energizes in the usual m:11111er, therl:'IJ,Y bridg­
ing the npper winding of the relay fl08" 
ucro~--~ the trunk e01Hl1wt,ors <iO,i and nor, in 
multiple with the wirnli11µ: 2CL Tlw relay 

40 fi08", npo11 energiiirrg, conn Pel s its lowt•r· 
winding in multiple with tlw lamp liO! ►• 
thereby fonPing a locking circuit for itsPlf 
and sh11nting the lamp snllicil'nlly to <·a11c:c 
it, to cease to glow. A fte1· the s11l>scriht•1·s 

46 are tht'ollgh talking the calling s11lis(Til,el' 
may release all of the n11tornat ic appumt11s 
br<>ught into use by hanging up his r; c•pivt>r 
in the man11el' already 1foscl'ih1i<l, , rd,y 
gi vi 11g the nfH•rat<il' th(\ cl iseonnect sign a I 

50 through th,• ,11n<lium of tlw lamp <HO. Irpo11 
rccPiving the <lisconn<i<:t sig11:d tlw op,•r·ator 
withdl'H\Ys tlw plug 71" fr<J111 tl11• j,H'k, n·­
storing the circuit of tlw lin1• ,\ 1" :ind U1,·11. 
hy pen11itting nw rl11g ,,, to ;1SSIIIJI(' ils fl(Jl'-

65 mal positi-011, pr·t•sst'S th(• springs ~71 and 
272 togt·tlH•r. Th11s fal' it has b(•<•ll shown 
ho\\ tlw s11lJs<"1·ihPr ,\ of Fig. I rnay •·:di 
anv othel' s11hscrihP1· in 111(' san11· iig111·p. It 
will now be shown Jrow thP s!lhsC'l'ih<'r /\. 

60 may eall any of tit,, s11IJs1-rifH"rs of Fig. 2. 
Tlw snhscrihPr .\ 111:tl' cl<•sin• to <'all a11v i",f 
1lll' "1d,su·ilH•rs. s11hs<'l'ilH"r .\ 11 . 1'01· 1•,,11i°q>l1•, 
co1111<•(·lt'cl ll'itl1 Iii(• tolll,o:1nl L" in l•'ig. ~­
fhr<•<• ,s.rro11ps of sw·l1 ,-.11l1.~1·1·il>1•1's IH•ing ;-;]10\\ 11 

U5 alld in<licate(l by tlie leltcr K. Jn calling 

any one of these ,mbscribers the subscriber 
A '(in the snmn manner ns already explainrd 
in fire (':tll l1dm•t•11 s11hs<·l'ibm·s A :md A10 ) 

<'stahlishm; connection with any one of the 
rotary cci111iectors in the :3300 group, the, ro 70 
iary connector 1\1', for example. This ro­
tary connector is tlwn 01w1·ahi( l to mist' 1 he 
,ihaft wipers to the third Jew\], assuming 
that the number of the tolllJoard is 3331. 
The rotary connector M' automntically ro- 75 
tates to estuhlish connedion with anv one 
of the trnnks t·111111ing to the tollboani :i:1,11 
which may be i1llc. Eac-lt onP of thest\ t1'1111ks . 
terminates in a jack 0'1 ( Fig. 12), Upon 
receiving the signal tlir operntor inserls the 80 
~nswnrin~ plug b3 of the cord N2 (Vig. 1::!) 
mto the Jack c". and tlwn thnms th<> key r/3 
to talking poi-;ition nrnl irnp1i1·es tht' 11u111lwr 
desired. Upon learning the nmnbH of the 
subscl'iher desired the operator inserts I he 86 
calling plug b• into the multiple jack c• of 
the subscriber A11 • #:1::\~l--n, an<l rings the 
subscriber desired. It will he -understornl 
that the hack-bridge coil of the rntary con­
nector ( see hnck-hri(lgr coi I 2:n, Fig. 17) 90 
pulls up through tlw <'oils 27r,a and ~7fi of 
the cord circuit. After tlw suhc:cribers arc 
through talking the calling i-;uhscrihcr, by 
hanging up his receivPr, nikas('S the anto-
ma( ic apparntus and gi n\s the oper,,tor the 95 
front disconnect signal at tlw cord N"2

, and 
the back dii-,corrnect sig-,ial is gin\11 ·1\·hen tlw 
called s11hscrilwr lrn 11gs II p. Tlwse sign a ls 
are givPn thl'ongh H1<' lll('rli11m of 11w 1·elays 
277 and 278. Refel'ring tn the tollhoanl i11 IOO 
Fig. 2, it will he SC<'II that fonr hor·iiontal 
sections are indicatHL sP!'tions L. B, ,\ and 
M. ThP (]i\'ision L is intcrHlt•d to indi('at(, 
the suhs<·r·ihHs' Jim· si~-1 i:ils; tlw division B 
is intendPd to irnli1::dc: Hw lint• ,-;ignab co111- l05 
i11g from :rn A-61pPrator. in IYhich (:asp the• 
op4:•rator at the' tollhoanl is a(·ting as a B­
operntor; Ow Sf'd ion A is 1111' sPetion of 
mnltiplt, j:1cks, the tr1111ks lc•a<ling from 
which tp1·mina t!' in a 11tomatic switches; tht~ llO 
SP.<"tion M is a mnlfiph• SPdio11, tlwrP b(•ing 
i ndicatr<l Hw m II Hi pie .i:l<'ks of s11hs<·rihPrs. 
This nrrang111<•11t is carri,•d out 011 all 
boar(ls shown. 

ff lfiP s11lis(·,·ilwr .\ IYish(•s to ohtain ('011- 115 
nc·d ion W i( fi :III\' ,, f f11t• s11hs('1'ilH•rs ('011-
lll'('i t'd lo tli1• l1oa;.d L'. :,1il1s('rilll'I' ,\'" (Vigs. 
~ and 1:!). fo1· t•x:1111plP, hi• l'P11101·(•s his n•-
1·t'i1·,,,._ opc'ntlPs l1is l'i111• s1Yitch ('. op<•r·att•s 
th1• firsf s<'lt>r·tor• D lo tlu• fo11dli Jp1·c•l :llld 120 
1•xt <'JH!s '1·011ll<'('t io11 Io a S<'<'<lil(l ,-;<•h•<"t 01· l•~" 
( Fig. 1 ), :1ss11111i11g tl1al -lhP s11hserilH•1·s t'.Oll­

ll<•<·tt'd wilh nw hoard f," ill'() i11 the 4000 
gl'ollp.· frorn whi<'h S('!'<J11d splt•dor <·onnPc-
liorr is t>Xtt•11dt'<l to a 1·011111•(·tor hal'ing- :w<·t•ss 125 
to tl11• l,!l'O!lp rif s11l)S('l'ilH~1·s of lh<' hoar<l 
L". a1110ll1,! wl1id1 is illl' oil<' d<'sin•<l. TIH' 
11or111:ds of all ih(• s11hS<'l'ih1•rs of th(' ho:ird 
L'\*i1 is ,1,-;s11111Pd, :II'(' co11lai1lt'd in lhP ('flhl('S 
i80". TL will be 1mderstood that if the sub- 130 
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scribers connected with the boar<l L" are not 
more than one hundred in 1111111lier tlrny nrny 
be taken can~ of with one g1·oup of <·om11!c­
tors; but if the numhet' of s11bserilwrs is 

6 g1·eater, additional groups of co11nrdo1·s are 
1wp1ired, which groups am 1·eaf'he(l from 
separate levels of the second s<•lectors, such 
as selector E2• Assuming that the numhN' 
of the ,mbscribet' desired hv the subscriber 

10 A in this particular instai1ce is 41:.W, the 
first selector D is raised to the fo11rt h level, 
from which level connection is PstabliRhed 
to it second selector E2. Thr 8<'COH<l srlPctor 
is then raised to the fit':-;t lcn•I and connec-

16 tion extended to a connector. connector F4, 
for example. This connector-, it will be 
understood. is in all respects the same as the 
connector F ( .Fig. r,). The cnuned.or F• 
is then operated to raise its wipPrs to the 

20 second level, after which it is rotated to e,-;­
tab1ish connection with the last line in that 
]eve!, thereby completing conrH-•dion with 
the line #4120. "\Vhrn the eonnrdor F' 
connects with this line #4120 its shaft 

25 wipers (seewipers111'>,11Haml117) will stop 
in engagement with the hank cont:H'ts 280. 
281 and 282. The negatini line wiper lla 
( taking the connector F for the connector 
F•) wi]l therefore, he in engagcnwnt with 

80 the normal contact 280, the po,;iti,·e wiper 
117 with the contact 281 :rnrl tlw private 
wiper 11\) with the contact 28:2. Thro\1gh 
the medium of the private wipe1· 1111 the 
connector switch g1·oun<ls tlw prin,tP hank 

H contact 282. with the result that tlw rC'lav 
284 is energized. Upon attracting itR iU'lllll­

ture thiR relay pressPs the springs 28:"i and 
286 into contact.. Tht' clos11re of eontad 
between' the spring-s 28/'i and 2811 closp,-, :rn 

40 energizing circuit through the c11t-olf t't'lay 
287 of the subscribPr's l.ine. Fpon ('n(•f'giz.­
ing. the cut-off relay 287 attrnds it,; arn1a­
tnn~s 288 and 289. disconnPct ing these arn1a­
tnres from the line conductors 2fl0 aud 2fH. 

'6 ,The armature 288, however,, is cnrrird into 
~ngngement with the cclntnrt 202, which is of 
no significance at this time. As soon ns the 
connection is thus. m11<le with the desired 
telephone the connector F sends ringing 

60 current out to the callNl telepho.ne line from 
the ringer genemtor lati each time that the 
ringer relay ml is energiz.ed, as II result of 
the action of the interrnptrr rn2. This 1·ing­
ing current, of conrse, reaches tlw cnllP<l 

65 ]ine through the line wipers llfi and 117 
and through the bank contacts 280 aml 281, 
thcmce to the line conductm·s 2!>0 and 2!H. 
TIHI called snbiwrihl'r, in nnsmwinl!, doses 
his line cit-cuit, through tlw tranR111iUn· 2!m, 

60 thereby causing the back-bri1lge ('oil 15~ to 
energize and cnt off the ringing elll'rent. 
After the subscriher8 arr thmugl1 talking 
the calling subscriber will. hv hanging up 
his receiver, release a1l of the antornatic 

16 switch~ and break the connection; and as 

soon as the connector switch leaves the bank 
contacts 280, 281 and 282 the line equipment 
of tlw subscriber A12 is restored to normal. 
By rPferring to the line equipment shown 
in Fig. 12, it will be seen thnt the auxiliary 70 
relay 28°1, by pressing the springs 285 and 
28H into cont.act, as explained, not only 
causes the rnergization of tlw relay 287, but 
also provides a guarding potPnt.lal at the 
,-l<>e1·e;.; 2!Jii. It will be seen I hat the relay 76 
284 connects with the non-groundrrl battery 
through the ja<'k springs 2!l8, ::!Vil. 300 and 
801. Thr ob.iect in providing these springs 
is to di~cmmect the relay 284 from battery 
wlH'lWVPr a ping iR insertPd in a jack, in 80 
order to pr<>vent thP rehl:v 284 from energiz-
ing-. Thi8 may also hi\ done bv adding two 
nornm11,v closed springs to the relay 287, 
nncl connecting the relay 284 to hatter.'· 
thrnngh ihem instend of thl'011gh the springs 86 
2fl8. 299,300 and 301 (sre Fig. t2a). With 
this arrangement the relay 284 energizes 
onlv when an automatic switch grouncls the 
pri,·ate bank contact. 282. B~, referring to 
Fig. 14, one of the line circuits A 13 of the 90 
subscribers K (whose line terminates in line 
switches snch as the line switch C2 • Fig. 2) . 
will be seen. Had the subscriber A ca1lecl 
the subscriber A13, #4320, (Fig. 14), for. 
example, instead of the subscriber A12 (Fig. 95 
12), the wipers of- the connector F 5 would 
hiwe stopped on the normal bank contacts 
::102. 303 and 304 corresponding, respectively, 
to the bank contacts 280, 281 and 282. By 
grounding the private bnnk contact 304 the 100 
conn('ctor switch will canse the energization 
of the bridge-cut-off windiHg 305 of the line 
switch C2 , whereby the bridge-cut-off arma-
turn 306 is attracted. separating the springs 
::107 an(l ::108 from the springs 800 and 310 105 
ancl pn•i-sing the spring ~07 into engagement 
with th(' spring ::111. B_v this operation the 
linr. switch is renclere1l inoperntive for the 
time being and connection is extendecl to 
the ca Hed subscriber's line. The subscriber 118 
A 13 is signalecl just as the subscriber A 12 

was signaled, and when he responds by re­
moving his receiver the closure of the line 
ci.rcuit cuts off the ringing current, as al­
reacly explained. After the subscribers are 116 • 
thr011gh talking the callin!? subscriber, by 
hnuging up his receiver. restores a1l of the 
antomatic switches and therefore breaks the 
connection. As soon as the connector switch 
iR disconnected from the hunk eontacts 302, 120 
303 nnrl 304 (Fig. 14) the line switch C1 

is restored to normal position. 
If the subscriber A desires to establish 

connection with any one of the manual toll 
subscribers whose lines terminate in the toll- 116 
hoard L 4 (Fig. 3), subscriber A1\ for ex­
ample, whose number it will be assumed is 
aa21-n. the operation is as follows: As­
i-nming the number of the subscribtw desired 
in the board V to be 3321, by removing his 1"'11. 
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recei vet' the subsct'ibet' A opemtes his line 
switch C and establishes connection with the 
first selector D. He then operates his dial,. 
raiRing the' wipers to the third level 11ml 

5 establishes connection with the second selec­
tor E'. The dial is again operntecl to raise 
the wiper;; of the' selector E' to the third 
h•vel, (•;;tublishing connection with a rotary 
eonned01· M'. The diul is now again oper-

10 .ah•d twice, fit·i-;t to raise the slrnft to the sec­
ond Jere! and then to rotate it one step to 
swit<'h the wiper;; into thi;s level. In this 
le\'el tlw l'01 ary connector pi<'ks ont un idle 
trnnk terminal inµ: in the tollboal'(l L•. This 

15 1 rnnk tt;ru1i11atPs at the board I,• in .a jack e5 

exadlr likP the jack c" ( l◄'iµ:. 12). Upon 
l'l'('ei,·ing- tlw sig-md the tollhonrd 01wrntor 
a11;;,,·c-rs in tlw 11sual 11nrnner (as wlwn the 
plug b" was irn,Pt'ted in the jade<''') through 

20 the ('ot·d cil'cHit N<, ,rhid1 cot'd ('ire1tit is n­
netly the satll<' as the eorcl dreuit N2 ( Fig. 
12). It \Yill Im m1dc>rstood thnt sinec the 
C'Ol'd;; N 2 and N• nrr iclP11tienl, the rcfprprn•e 
dHt1·ad<'!"S 11st'd for c·ord N" will he .IISP(l as 

25 rd<'l'('IWP ('harndPr:-.; for tlw <'ord N\ {'pon 
asePrtnitiing the 1111mlwr d<'sit·('(l, thd 01wra­
tot' thPn <'0111pldPs 11w call as ns11al by plug­
ging into tlw m11ltipl(\ ja<"k of the dPHil'Pd 
Jin<>, just :l's tltt• pl11µ: f1·• of tlw <'onl :K 0 wns 

80 ins<•rh>d in 1he j:wk r,• of tlw lirw .\ 11
, Th<1 

s11lisc-riht'r .\ 14 is lhPn siµ:11nlt>d and th<> s11h­
snib(•1·s ]('ft to c·omtlllmic•atP witl1 padi otht>r. 
"'ht>n tlH' s11lis1·1·i!Jp1·s_ :11·e thrnugh talking 

- tlH' c·:illing s11hserilH't', hy hanging up his 
85 n•t·Pir<'r, n•lt>as<•s nil lltt• a11to111ati<• swilc·lw;; 

and tlH1n•liy µ:in•s th(• opp1•11tt1r·nt thl' l'ord 
N• tl1P dis1·0111H't·1. signal. Also, 11po11 hang-. 
ing ll)l l1is t'P<"t'i\'(•f' llw c•all<•d s11hsl'l'ilil•r 
1 .. d n·s th<' 01wrn tot· the d ic-c'Ollll<'<t siµ:na 1, 

40 w IH•1·c•11po11 t hi' op('l'a tor In k<•s clm,·11 the 
c·ord. If t II\' s11li,wriliPJ" .\ dt•si1·(•s 1·01Jt1('C­
t ion with t·JIJC' of till' s1il1sc"l"ihPl'S in thc• pri­
rah• li1·a1wh 1'X<'i1a11µ:P I? ( Fig. :1). m,. for 
PX:llll)ll(•, with c-nl1scTilit'r ,\ "', 1·on11t'dio11 is 

45 <'-"lal,lishc•d wit I, .!1<• !olllmard opt'r':1tor I,• 
liy c·allinl,! nl(' 111111ilH'I' ;1;1:21. a,-; in th(' pri•,·i­
(HIS inst:11w1•. P11011 n•<"Pi,·i11g tht' ,-;iµ:11al the 
01H•1·atol' ast'<'J"lai11,-; the• IICllllhPI' dl'sin•d. 
llpo11 IP:trni11g- lhat IIH' s11liscTihc>r .\"·. 

60 #:\:\:! I .. JI. of t lrt> pri nit I' lir:t rwh ('Xt'h:11lg'(• 
I/' is 1lc-sin•d, ,-ii<' PXlt'lH)s ,·01111(•1·tio11 to a 
<·ord '.'I'· a I I 111• I 10:t rd I/'. ll"h ic-11 eortl i:- t'X­
ad I\' like• iii(• 1•ord '.'\" ( Fiu. 1:1) .. h 11:--11111. 
t Ii is" ,·11rd i.-. :1ssiµ:111•d orc•r· 'th<' prd<•r· II" i l'I' <i 

65 ( l<'ig-,-;, I:! a11d ]::), and ,·0111n•◄ ·tion is ex­
t1•11dc•d li.v i11sp1·ti11µ: tl11• pl11µ: ti• i11 th<' _j:wk 
r'". Thi,-; last 0111•ralor· IIH'll rni11pld1•s th<• 
•·111111C"dio11 with s1il1,-;1.,-il1t•I' .\"· Ii\" i11s1•rli11i: 
I IH· pl 11µ: {," i 11 I lw ja,·k ,·' of 1111' iit'si !'I'd s11J;. 

60 .,1·:ih1•r, 'l'h1• tt'IC'jlh01H• a11d li11<' P<piip111c•11t 
of t/1c• s11hsnilw1·s .\ '" :111d .\ 1 

• a 1·c• :ilso t hn 
,,a11l!', \\'lrc•11 ti"' o)Jt'l'illor pl11g-,-; i11to th1• 
j:wk ,·' 111111·_!!·1·111111,li-d liaHt•ry is 1S1tpplic•d at 
IIH· ,ll't'\'(' :\)'l, 11lii1·h 11:illt•I"\" (":Jli,<('i-' lilt• l"I'· 

UV la\" ;: I I ,., l ,·,l('l'gizl', Thi::, relay upon l'lllff-

gizing presses the springs 315 and 316 into 
contact, tlwreLy 8Upplying gro11nd to ti 1 
private 1io1·mid conductm· ::117 for making 
the Ii ne A 1~ Lnsy to all other Joe al subscrib-
ers. This ground connection to the couduc- 70 
tm· 317 <!ituses the bridgc-eut-off winding :ns of the line switch C" to energize, whet·e 
upon the bl'idge-cnt-off armature am is at­
tnwted, l'endering the line switch C3 in­
opemti ve for the time being. After the s11b- 75 
;;cribers ure through talking, if the enlling 
s11bscriLw1· hangs up his reeeiver he releases 
the 1111tomatic· npparntus and tlwreforn 
brealrn the connection to the tollhonrd L•. 
The op<'rato1· thereupon rec(•in•s the diseon- 80 
mwt sig·nnl on the ealling side of the eonl 
~·il'ct1it. N• (st•e lamp;{:,!() at the ('ot·d N", Fig. 
rn). When the cu llt>cl 8t1bserilwr hangs II p 
he in tum givPs the A-operntor at the lio:tl'(l 
l) u clisronneet signal in the 11s11al mannet' 85 
h_v lig'hting the lamp ;l:!l (Fig. U) at the 
.\-(·ord N• through tlH• B-('ord N°'' nt the 
lmrneh PXdrnnge ·1;, "Thrn th(' oprra1or 
s1•<·s hoth signals slw tak(•,-; down th1• ('01'(! 
Nt, tll<'reby giving the opl•rntor N°'' at the 90 
l\Xehange L5 the discornwd signal in the 
11,;1rnl 11111m1er thrn11gh tlw l:1n1p :1:!:t l fpon 
l'('('t•i,·ing thi8 signal tlH• B-01wrator takes 
down the eon! N5• lf tlw s11bnilwr A 
wislws to (·all orH• of th,, s11h:-wrilwrs ,d'. the 95 
111:rn11:d hoard Ii ( F'iµ:. :I) whose linl's t(•rrni­
nat<' dit·c>dlv in tlw lio:ml Lu. lw call;; the 
toll 01wrntoi· I} as hPfol"('. Ppon n•1·<>iving 
tit(• ,-;ig1rnl th(• toll 01wr:1tor anHWl'l's throug-h 
tlH' c·ord ;\'·•, for ('xa111pl<'. and upon ns1·Pr- 100 
tai11i111! I ht• s11b:-.crilH•1· d1•,-in•cl. ,-;11lisc•rihl'l' 
.\'", #:l:\:!l---11. fo1· 1•xa111ph-.. shl' pl111,!,-; into 
till' n111ltiplP j:ll'k 1-" (<•xadly lik<' tlw jade 
1 1 ) at tlw tollhoanl L'. It wi)I also lie 
1111d1•1'st.ood that th<' <'<j11ip1111•11t of tlw ;.;11h- 105 
scTi I l('I' .\ ''' i,-; tlH' sa IIH' as t 111• Pt]ll i pment of 
1hc> s11hsl'rilw1· .\" shmrn in Fig, l:!. and it. 
ll'ill al~o I,(• 1md(•rstood that t!ii's s11bsl'l'ihPI', 
as ,,·pfl a,; all otlw1· s11l»·Wl'ihl'rs of tht• HHlllP 
kiwi. hil\'l' 11111ltip!Ps not only in th1• hoard llO 
L1, h11t also in thl• l1oard f,6, ll" in(lil'att-d in 
Fig-. :J. 

ff thP s11bs(Tili<'t' .\ \\"islws to ('stablish 
,·01111p1•tio11 with 0lll' of tlw 11ian11al s11b­
;.;nilit'r,-; in Fiµ:. :1 :1sH1l<'i:tlt'cl with tlw hoar<l 115 
L", tltt• lirws of 1:hil'h tPrn1inatP in line 
s,,·ilt-lH•s in distri1·t appar:1111:s, th(' s11hse•·ilwr 
.\ ". #;\;\:!! 11, for ('X:1111plP. It(' <•stahli;.;]ws 
1·011111•c·t ion \\" it h I IH• t ollho:1 rd L' as II<• fm·<'. 
( 1 po11 l't'l'l'i I i ng- ( hc> sig-11:d at th<• j:l<'k f'" l~0 
(Fig-. I:!) tlw opt•r·atol' :111sWt'l'S th<' n1ll 
thrn11µ:li thP C"o1·d N·1

, for 1•x:1111pl1', and 11po11 
asrc•r·tai11i11g that tl11• -..11l,scril1t'1' .\" is dP-
sin•d ,-;hi' 1•x(pll(j,-: 1hc• l':dl lhrrn1,td1 tli1• j:wk 
,·'" lo till' S\'i'OJ1.d:1n· ,-,\\'ild1 ('' (Fig-. I:,) and l:l5 
t11 tlH' ('11rd \I". '1'111• n•,-;1111 is t ht• .,a111l' a-.: 
11'!1<•11 till• pllll! /11 of tilt' l"CJl'd \·, j,-, it1,p1•h•d 
in th<• j:lt'k 1''". whi1·li i,-; a,-; 1'11ll011·-..: ('poll i1i-
,-;1' ri j II/! I [It' I' I Ill! /, 1 j II i II I I I(• j : I ..J, r • 1" ( I,' i .!!·. [ .-. ) 
the ,-.ecunJary liHe :,mild1 C' i, 1111l'rah'd lo IJG 
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establish connaction with a trunk running to 
the board V (Fig. 3). The line switch C4 

is operated by the energization of the pull­
in magnet 323. The energizing circuit may 

6 be traced from ground (F8 
( Fig. rn) 

through the coil 324, eond11ctor 32\ sleeve 
326 of the plug o•, sleeve ::127 of the jack c'°, 
conductor 328, through the magnet H23, 
springs 329 and 330, through the springs 

10 331 and 332 to the battery lead 21, thence 
through battery to ground G20

• The p11ll­
in magnet 323 upon energizing forces the 
bank springs :333 and 334, 8prings a:15 and 
336, springs 337 and ::138 and springs :J3!J 

16 and 340 into contact. At the same time the 
relay 323 shifts the spring 329 which it con'­
trols from the spring 330 and into engage­
ment with the spring 341. It will be seen 
that by this operation of the spring 329 the 

20 energizing circuit of the magnet 323 1s 
shifted, so that the connection from the 
spring 329, instead of going directly to bat­
tery, passes through the resistance coil :342 
before reaching battery. The object in 

26 throwing this resistance 342 is to cut down 
the amount of current through the coil mm 
after it has once pulled up. It should be 
stated that the springs 330, 329 and 341 nre 
so adjusted that the spring 329 engages the 

30 spring 341 before it leaves the spring 330. 
The energi:r.ing circuit for the magnet 323, 
as shown, includes the relay 324. This re­
lay energizes in series with the magnet 323 
of the secondary line switch c• and, upon 

36 energizing, presses the springs 343 and 344 
into contact for lighting the back supervi­
sory la.mp 321. It is to he understood also 
that the switch c• as well as all other simi-

•• lar switches in the same group (see group g, 
,o Fig. 3) are controlled by the same master 

switch H' (not shown in Fig. 3). The 
master switch H', of course, maintains the 
switch c• OJ)posite an idle trunk line while 
the switch C' is not in use. In this par-

45 ticular instance it is assumed that the par­
ticular trunk line held for the. line switch 
C• at the time it is operated, as described, 
was the trunk line the· conductors 315 and 
346 of which are shown in Fig. 15, and it is 

60 also assumed that at the. time the switch 
C' operated, the master switch wiper was 
resting on the contact 347 of the master 
switch bank, which contact corresponds to 
the trunk line last referred to. Under 

65 these conditions it will be seen that when 
the bank springs 337 and 338 are pressed 
into contact an energizing circuit is closed 
through the relay 348 from ground G21 

through the springs 338 and 337, through 
60 the contact 347, master switch wiper 349 

and segment 3"50 to the relay 348, thence to 
battery. The relay 348 upon energizing in 
turn closes an energizing circuit for the re­
lay 351, which relay upon energizing un-

66 locks the plunger shaft, as already ex-

plained in connedion with the mastllr switeh 
H shown in Fig. 4, and cl,Jse8 the ener­
gizin~ circuit for the motor 111agnet 3:i~. 
l n tins manner thB master switch Il' is oper­
at.Pd and 1•1mti111u•s 1o opet'alf' until it finds 70 
another idh, trnnk li1ic in tlw sa111e grnup. 
Lilrn the li:111ks of U11• othel' lim· ,-,witches m 
this system the lntnk of the liue switch C• 
is provided with ten sets of bank springs 
similar to tlin sd :1:1:1-:Ho. as indicated at 76 
H in Fi:r. Li, ;\s incli1·at<'<l at H, tlte spring 
:JB;') of tl1c sl'l sholl'n (:m:i--i\-W) is con­
nected with a spring iu tlrn adjoining set, 
similar to thn i-;pring :l)I!\ of tlrn S(•t 1,how11, 
said spring being ind i<"atcd b.v the number 80 
353; likewise, the spl'i11g in this Sf'COIHl 1,et, 
indicated by the nn11tlJCI' a:;1 arnl corre­
sponding to'the,<:;pring 335 of tl1e 8et. Rhown, 
and so on. In the last set the spring a,ifl 
corresponding to the spring B3ti of the set 85 
shown is connected to ground. With this 
arrangement, therefot"e, it will be 8C<~n Ornt 
when all of the trunks arn in 11se the spring 
336 of the set shown will be groundc1l, aml 
the rehiy a57 will, therefore, become cner- 90 
gized. Upon energizing, this relay presses 
the springs 358 and 359 into contact, as ri 
rrsult lighting all of the lamps 3u0. It 
should be explained that one of these lamps 
is provided at the boa1·d of every operator 95 
who has access to the trunks of the group q 
( Fig. 3), and will indicate to this operator 
that she should not 1,lug into the jack cor­
responding to this group. It is nqvious that 
as soon as at least one of the tR-n trunks is 100 
cleared, all of the lamps,366 will go out, 
again. By the closure ,pf connection be­
tween the springs 333 and 334 on one side, 
and the springs 339 and a40 on the other, 
the talking circuit is extended from the 106 
line switch c• to the B-board circuit N\ 
which is the same as the cord N' (Fig. Hi) 
with the exception that in this case the con­
dnctors 605, 606 and 607 of the cord N' 
terminate in the springs 333, 3a9 and 337 110 
(Fig. 15), respectively. As soon as the 
springs 387 aml 338 close, the relay 265 (Fig. 
16) is energized and the operator signaled, 
as already explained. Upon receiving the 
signal the operator inquires for the number 116 
desired and completes the connection with 
the desired subscriber as follows: She in-
serts the plug of the cord N 6 (see the plug b2 

of the cord N', Fig. 16) into a jack 019 

(Figs. 3 and 14). A line runs from this 120 
jack to a connector F 9

• This connector is 
in all respects the same as the connector F 
(Fig. 5). The operator then throws the 
key rl0 (Fig. 16), thereby connecting her 
calling device with the connector F 9• The 126 
operator then, by operating her calling de-
vice, completes the connection with the de­
sired subscriber A17

, the number of whieh 
subscriber may be any number of two digits. 
When the conversation is completed the call- 130 
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ing s11bscrib1:1r, by hnngin~ up his receiver, 
causes the switches C, D, I•/ and M' to be re­
leased. The release of the connector M' de­
stroys the energizing circuit 0£ the calling 

5 Ruper\'is01·y relay (relay 277, Fig._ 12) of 
the cord N4 at the manual board L'. The 
relay 277, upon deenergizing, removes the 
s4unt from the lamp 320, causing it to glow 
and thereby give the operator a disconnect 

10 1,ignal. The operato1 • thereupon removes 
the plugs b3 and b

4
• The removal o:£ the 

plug b4 releases the switch c• and causes 
the culling supervisory relay of the cord N° 
(relay 264, Fig. 16) to deooergize. The re-· 

15 lny 264, upon deenergizirig, removes the 
shunt from the lump 610, which thereupon 
gives the B-operator a disconnect signal. 
The removal of the plug b2 restores the cord 
X" and permits the connector F 0 to release. 

20 If the subscriber A 2 
( Fig. 1) desires to 

call the subscriber A (see Fig. l} he re­
mo,·es his receiver aml operates his line 
switch C5, thereby establishing connection 
with a first selector D'. Assuming that the 

25 numbe1· of .the subscriher A is 1320, the 
first selector- D' is raised to the first level, 
thereby establishing connection with the sec­
ond seiector E 3

• The second selector is then 
raised to the third level, establishin~ con-

SO 11ection with the connector F°, which con­
nedot· is then operated to reach the desired 
line #1320. After extending connection to 
one of the s,vitchcs in the central office, such 
as the first selector D', the subscriber A• 

a~ may set up a connection with any of the 
otlwr subscribers in exactly the same man­
ner us connection was coiupleted between 
snbsc1·ilmr A ancl the other snhscl'ibers. 

If the sub'scriber A 3 desires connection 
40 with the snbscriber A the operation is a little 

different. Referring to Figs. 1, 7 and 8, 
wh('ll the subscriber A3 (Fig. 7) removes his 
recei ,·er he operates the line switch C" the 
sa1ne as nsual, bnt insh•ad of establishing 

45 co111wctio11 directly wfth the first selector, as 
hen•tofore, comwctio1~. is established with a 
trunk havin~ associat(~d with it a special con-
1wdor swit<-11 F 1 (Fig. 8) and a secondary 
li1w switch C1• It will be seen that in the 

60 clistri<"t cx<'hange, wi1ere the line of sub­
S('riber A 3 termi1111~cs, tlw line switcl1 C0 is 
lo<'nted in one gl'imp, while the secondary 
line switch C1 is ;t member of a separate 
gronp. F11l'the1·, it will be seen thnt the 

65 mnste1· s,vitches contr~lllng tlwse two groups, 
namely the master switches 112 and HB (not 
shown in Fig. 1 bnt shown in Figs. 7 and 
8), are assocrnted iri a particnlar manner, 
ns will more fully appe1fr. Whe.n the line 

60 switch C0 opert1tes, the springs 505 and 50G 
are r>ressed into contact, as well as the 
spr~ngs 507 and 508, the springs 509 and 
510 and the springs 511 and 512. The clo­
sme of contact between the springs 509 and 

65 510 performs the us1;1al function of driving 

the master switch ll2 on, .and in this case 
suppliPs ground to the conductor 518 ~ich 
leads to the connector F7.. The closure of 
contact between the springs 507 and 508 con­
nects the bridge-cut-off winding 514 of the 70 
line switch C6 with the conductor 515, also 
running to the connector F 7 • The closure of 
contact between the springs 505 and 506 on 
one side, and the _springs 511 and 512 on 
the other side, of the talking circuit operates 76 
to energize the line relay 516 of the con­
nector F 7

• This line relay is much the same 
ns the line relays of the connectors already 
desnibed. Upon energizing, this relay op­
erates to shift the spring 517 from the spring 80 
518 and into engagement with the spring 
519, and at the same time presses the springs 
5:W and 521 into contact. The closure of 
contact bet,veen the springs 520 and 521 is 
for the purpose of bridging the coil 522 85 
across the conductors 523 and 524 leading to 
the s~ondary_ switch 01, whereby when the 
secondary switch C1 operates and extends 
cmrnPction through the conductors' 525 and 
ri2G to a switch at the main exchange, such, 90 
fo1· examplt', as the first selector Dt (see the 
first selector D, Fig. 4), the switch at the 
t>nd 9f the trunk line at the main exchange 
nrny be prevented from 1eleasing after it has 
bt>en operated. Furtberµiore, thes~ _ sprin~s 95 
are for the purpose of operating the said 
first selector and any of the switches with 
whi('h connection may be established through 
the conductors 523 and 524. In other words, 
the line relay 516 at thr connector F1 is in 100 
the nature of a line relay ~n a repeater, and the 
springs 520 urn] ;i21 nre to the repeating appa­
ratm; what the springs 4 and 5 are to the_ 
telephone A (Fig. 4), The closure of con-· 
htct between the springs 517 and 519 per- 106 
forms the function M energizing the slow­
acting relay 527, wl'tich relay in turn per­
forms the double ftmction of maintaining 
the bridge-cut-off v,1inding . 514 of the, line 
switch C0 energiz.eq for holding the line 110 
switch c• in connection with the trunk fon­
dnetors 528 ancl 529, and of tripping or 
operating the secondary line switch 0 7 • Th~ 
energizing circuit for the_ rrlay 527 is as fol­
lows: Starting from g1ro11ml G22 at the line 116 
switch c•. (Fig. 7) the current flows through 
the 6ank sprmgs 509' and 510 to the con­
ductor ;il3, thenee through the line relay 
Rprinw, 517 and 510 to nnd through'the slow­
acting relay 527, thence through the springs 120 
531 and 530 of the relay 532 to the conductor 
583, thence throupb the springs 534 and 535 
of the master sw,)tch H 8 to the buttery lead 
21. The relay 527, upon energizing, presses• . 
the springs 536 and 537 into contact, thereby 126 
closing a circuit. by way of the conductor 
515 tlirougl, the bridge-cut-oft' winding 514 
of the line switch c• already rP!erred .to. 
At the same time an impulse is sent through 
the conductor 538 from ground G28 •for en- 130 
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ergizing the operating magnet 539 of the secondary swi.tch (?. After leaving the con­ductor 538 this ground impulse passes through the springs 541 and MO of the relay Ii 532, thence through the conductor 542 ancl through the springs 543 and 544 of the line switch CT, and through the magnet 539 to battery. When the magnet 539 operates, the spring 544 is separated from the spring 543, 10 which in turn leaves the spring 545. This spring 544 is then carried into engagement with the spring 546. The object in sepa­rating the springs 543 and 545 when the sec­ondary switch 0 7 operates is to prevent the J6 release relay 547 of the connector F 7 from energizing, which relay, by remainin~ de­energized, in turn maintains the energizing_ circuit of the vertical magnet 548 open. The ·objert of this arrangement is to prevent the 20 connector switch F 7 from operating while the line relay 516 is acting as a repeater, and operating the apparatu~ with which the secondary switch C1 has made con· ection. • The conn11,ctor FT is for the purpose of estab-26 lishing local connections, and when a local connection is to be made the secondary switch C1 automatically releases, in a man­ner to be explained. It will be seen that, upon energizing, the secondary switch C1 
so extends the talking circuit from thf', con­ductors 523 and 524. to the conductors 525 and 526 by carrying the springs 549 and 550 into engagem-!nt · on one side, and the springs 551 and 552 on the other side. At 85 the same time the springs 553 and 554 are carried into engagement, as well as the springs 555• and 556. The clo,;ure of con­tact betw.een the springs 555 and 556 has the effect of .advancing the master switch Ha, 40 just as explained in connection with the line switch C6

• As soon as the circuit is ex­tended from the conductors 523 and 524 to the trunk conductors 525 nnd 526, the 'line relay of the fh-st selector switch in which 46 these trunk conductors terminate pulls up, and at the same time the relay 522 at the connector F 7 pulls up in series therewith. Assuming that connection has been extended to a first selector D 5 
( see Fig. 1), the relay liO 522· will energize in series w1t.h the line re­lay of the first selector D5

• In order to sim­plif_y the drawings, reference will be made to the first selector D (Fig. 4) whenever any detailed descript.ion of the sel~ct.or D" is ncc-65 essary. Furthermore, the numerals already applied to the selector D will be used. With this understanding, then, it will be seen that the springs 550 and 552 of the secondary switch C1 (Fig. 8) will coincide with the 80 springs 31 and 37 in Fig. 4. The energizing circuit, therefore, to which reference was la.st made may be traced as follows: from ground (i3 (Fig. 4) through one winding of relay 57 to the conductor 52(l (Fig. 8), 815 through the springs 552 and 551, conductors 

524 a)l(l 557, springs 520 and 521 of the re-lay 516, conductor 558, coil 522 to the con­ductor 52a; springs 549 and 550, conductor 525 (Fig. 8) to the coil 57 (Fig. 4), thence to battery. As soon as his circuit is established 70 the relay 522 ener~izes and shifts the spring 559 fr.om the sprmg 560 and into engage­ment with the spring 561. By :.eparating the springs 5159 und u60 the energizing circuit •of the slow-acth!g relay 562 just ~o the Jeft 75 of the relay 522 1s opened for the tmie bemg, while ._the clormre of circuit between the springs 559 nnd 561 energiz6s the coil 532 nnd locks the pull-in magnet ti39 of the sec­ondary switch er in tui eiicrgized circuit, 80 holdhig it there. Upon thus entirgi,1,ing, the relay 532 shifts tlrn spring 5lH into engage­me1it with the spring 503, thereby shifting the energizing circuit for the slow-acting relay 527 from the control of the master switch IP 85 by way of the conductor 533, thus making it impossible for the master switeh to inter­fere with the action of this relav 527 us long as the relay 532 is energized. °IJy shift. ing the spring 541 into engagement with tlrn 90 sprin_g 5G4, the relay 532 provides a locking c1rcmt for itself under the control of the. relay 527. The callin¥, ;;ubscrilwr ii; now ready to operate his uial to call the suL­scriber A, whose number is 1320. At the 96 first operation of the dial one impulse is transmitted, and the line relay 51 (l of the connector Fr operates once. 1n operating, the springs 520 and 521 are operated once, with the result that the relay 522 of the con- 100 nector 1<'7 operates once in S}'nchronism wit.h the line relay 57 of the first selector. The first selector shaft is, of courst!, raised on<~ step, and then automatically rotated to es­tablish connection with the second selector, 106 second selector E 8 ( Fig. 1), for exampJe. ·when the relay G22 at the connector F7 op­erates in this instance, it energizes the slow­acting relay 5(l2 by sending a flow of c11r-• rent from ground G22 (Fig. 7) at the line 110 switch C", thence through the conductor r,13 und through the springs 517 and G18 of the line relay 516, through the springs 559 and 5G0 of the relay 522, lo and through the slow-acti~g relay 562 to battery thro"~h the 115 bank sprmgs 553 and 554 of the su· nda1·y switch C7
• 'l'his relay 5G2 upon energizing opens the circuits of iJic, cond~nsers 565 and 5G6, and at the snrne I inw short-circuits one of the windings of the relay 522, thereby re- i20 ducing the resist:rnce in the operating circuit of the first selector. The former operatiou in regard to the condensers is performed through the medium of tlw springs 568, 569, 570 nud 57L. The second operation is per- 125 formed through the medium of tho springs 572 and 573. The subscriber is now ready to operate his dial for the second time £or the digit 3, operating the apparatus at the connector FT just as in the last im,tance- 1so 
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that is, for the digit 1-the only difference 
being that now the second selector iR oper­
ated instead of the first selector, and in the 
same way, after .connection is extended to 

5 the desired connector, the remaining im­
pulses are transmitte·d. It will be under­
stood that after each ,;cries of impulses the. 

. slow-acting relay 562 of the connector F1 
falls back. It is obvious that the operation 

' 10 of extending a connection to any other sub­
scriber in the system is the sam·e as the op­
eration described in connection with the sub­
scriber A, after the connection has been ex­
tended, to the first select.or. It will be seen 

16 that while the impulses are being transmit­
ted, the secondary switch C1 is held in oper­
ated condition by the see-saw action of the 
line relay 516 and the relay 522-that is, 
while these relays are deenergized the pull-

20 in magnet 539 is held by the ground G22 at 
the line switch 0 6 (Fig. 7), and while they 
are energized the magnet 539 is held by the 
ground G24

• After the subscriber,; are 
through talking, if the calling subscriber 

25 hangs up his receiver the line relay 516 of 
the connector F7 deenergizes, and as one 
result the spring 517 separates from the 
spring 519 and returns to normal. By thus 
separating, these spring:-; break the energiz-

30 ing circuit of the slow-acting relay 527. 
This relay, upon deenergizing, pem11ts the 
springs 536 and 537 to separate, thereby re­
moving ground from the trunk conductor 
515 ~nd permitting the line switch C" to Le 

3(> restored. As soon as the bank springs 509 
and 510 disengage at the said switch C0 the 
ground is removed from the trunk <·onductor 
513, and as a result the magnet 53V of the 
switch C1 dePnergizes, together with the 

40 relay 512. Upon falling back the line relay 
51H at the same time separat<•s the springs 
520 and 521, thereby causing the release of 
the first selector and of any other switches 
to which connection may have been extended 

45 therefrom. Obviously,· then, wlwn the call­
ing subsc1·i~ir hangs up hi,; receiver all of 
the apparutus is restored to normal. Al­
though the subscriber A 3 may cull another 
subscriber in the same group by going 

6,0 through the main exclmnge, the conneetor 
F 7 and other ~uch .:cmnectors associated 
therewith ure provided, whereby the suh­
Hcriber A• may call another s11bscrib"r .in the 
;;anrn group, subscriber A 24 (Fig. 1), for ex-

56 ample, by a direct connection as follows: 
It shouki now be explained that the sub-
8cribern in the group to which the subserilier 
A" belongs must have two numbers. They 
must be known by one number to all sub-

110 scribers not in that group, while these sub­
scribers must know each other by a different 
number-that is, the subscriber A• cannot 
cal'l the subscriber A24 by the direct connec­
tion indicated if he calls the same number 

65 that the subscriber A would call to get sub-

scriber A... To the sub8criber A, and to nil 
other subscribers not in the same group with 
the subscriber AS, these last subscribers are 
in the 3200 group; but for the purpose of 
direct connection these subscribers are known 70 
among themselvf,s by riumbers in the 500 
group, for example-that is, this number 
500 is 1trbitrarily selected in this instance for 
that purpose. Assuming, therefore, that the 
local number for the subscriber A 24 is 520, 76 
the operation is as follows : In making the 
call the calling subscriber A• removes the 
receiver and operates his line switch C0 and 
obtains connection finally with the first selec-
tor D• (Fig. 1) through the secondary 80 
switch C1• The subscriber is then ready to 
operate his dial for the digit 5, raising the 
shaft and wipers of the first selector D 5 to 
the fifth level. It should now be explained 
that all of the contacts on the fifth level of 85 
the first selectors in this group-that is, in 
the same group with the first selectm· D 0

-

1u·e open; and when the first selector D" is 
raised nnd rotated into this level, this first 
selector IX· as well as the secondary switch 90 
C7 autoniatically release as follows: As soon 
as the side switch of' the first sel<>cto1· JY, 
passes to third position the relay 52~ in the 
connector F1 deenergizes for the reason thnt 
the trunk condu.ctors 52fi and 52(i now ter- 95 
minate in an ~pen circuit. As a result thi8 
relay permits the spring 559 to <li,;engage 
from the Rpring 561, thereby breaking the 
energizing circuit of the pull-in magnet .539 
of the secondury switch C1 • The 1·esult is 100 
that the ::;witch C1 i,; restored. Tlw calling 
subscriber is now ready to opemte hii, dial 
for the second digit 2. In doin~ 80 he oper-
ntes the line 'relay 516 twice, thereby send-
ing two impulses through the vertical mag- 105 
net 548 as follows: from ground G22 nt the 
line switch C", conductor 51:i, spri,ng, !Jl 7 
and 518, cond11cto1· 574, springs fi7ij and li7G 
( which are now in contact, since the relny 
547 is now energized), slow-acting prirntu 110 
magnet relay 577, vertical magnet 548, side 
switch wiper 578 to battery. It will L~ 
understoo<l thitt the relay 547 bc~con1es ener­
gized as soon as the pull-in magnet 539 of 
the switch 0 7 deenergizes and permits the 116 
sprin~s 544 and 545 to engage, a1:1 previously 
explamed. The magnet 589 is not oper~­
tively energized in series with the relay 547 
on account of the comparatively J1igh re­
sistance of said relay. The impulses thus 120 
transmitted to the vertical magnet 5.48 oper-
ate to raise the shaft and wipers to the sec-
ond level in the usual manner; and as soon 
as the last impulse is transmitted the private 
magnet relay 577 de.energizes, permittmg the 126 
:side switch to pass to second position. It 
will he seen that at the instnnt the relay 577 
is energized, the springs 579 and 580 close 
an energizing cii-cuit' through the private 
magnet 581. The private magnet, of co111"se, 130 
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(lrn,1::-1 ,q, awl reumiw, in 1•f111<li1H1SH tu t.rip the· sido RWifch to st11•oud position us soon as the J'C'lu.y 577 reltm:;(lH lt. Tlae subscriber is now 1•e11<ly to op11r11tc hi,; dial for the r, last digit 0, 'ut • which time !H' sends in ten imp11lsc•s. Tlwst• impulse:-;, of ronrsc, op­Hntc the lint! reluy .1l(i, whid1 in turn 
01wr11tPR tho rotary' nrngnot ii~~. The ro­tul'y mugnet !i8:.l h energized in series with 10 tlw p!'irn-te 11111,giwt rt>lny ii7'T jnst ns the ,·et·ticul nrngnet 54-8 i:,:; {•11rrgized, and it fol­lows that the prim tu mngrwt. 581 is again en­ergized ns Roon us the impuh-:es begin to come in. A ftm· all of the,,fmpulses have come 16 in the l't>lny 077 deil!ler~riv.rs und the private uwgrrnt. 1'18i permit:i the side switch to pass to thfrd position. As soon us the side switch puRsos to third ,position the ringer relay 58a begins to operate under the action of the in-20 tenupter 584. As a result the called sub­scribrr is automatically rung, periodically, bv tl1e ringer geni'ra tor 585. When the Cltlled subscriber answers, the double-wo11nd back-bridge coil 586 energizes, one of its 25 fnnctions being to ~wparute the springs 587 and /'i88, ther(lhy removing a short-circuit from across the 1·clay !i89, whirh there11pon e11ergiY.es and openB tlw energizin_g circuit of tlte ringer relay 583. The energ1zinf{ cir-30 cuit of this relay fi8!) is the same circuit which maintains 'tlw coil 547 energized. In other words~ tln•,m two coils are energized in series as it reromlt of the line relny 516 being enm·gized--that is, as n result of the springs 35 fil8 and GHJ being in contact, and also as a result of the pnll-i11 magnet i"i3ll of tlw line switch C7 beiug (lrenergiY.ed. If the ('alled subscrilwr had lieen bnsy the connector would have been loeked on a busy line with 40 the side switch in second pQsitio11,'just as was described in connection with the connector I<' (Fig. 5), giving the calling subscriber the busy signal. 
If the subscriber A 4 should desire to estab-46 Iish eornwction with the subscriber A the operntfon is as follows: He removes his re­ceiver and signals the operator by energiz­ing tlrn relay 590 (Fig. 9) .and lighting the lamp 'i9l. The operator responds by insert-60 i11g lhe J>hfg b into the jack c' and ascer~ ta.ining the number desired: Upon being given the number of some subscriber with whom conneetion mnst b.e made through the main exchange, the operator throws the key 55 d 0 and inserts the plug b' into a suitable jack c" ( see Fig. 1), the trunk running from which terminates in the line switch CS, in all respects similar to the line switch C (Fig. 4). The line switch C8 is operated and con-60 nection is extended to a first selector D 3, which is operated in the usual manner. The ~ack c11 is, of course, a simple two-conductor Jack. The line switch is automatica1ly tripped, of course, as soon as the jack is in-65 serted, as described above, since the act of 

thrnwing the key d 0 has thrown the tele­phone of the suhscribcr A 1 acrm,s tile line. Tlie imbscriber then proceeds to 111ake his own call antomat ieally, the conden:-:ers ~4G of the cord N" (Fig. 9) having been short- 70 circuited b,v the 01wrator 11pou throwing the key d". The subseriber may then complete his cnll in the same manner a,-; al)()YC ex­plained for the other s11bscril1c1·s. ,\_ftt•r· the :-mhscribet·s arc thro11µ:h talki11µ; 1.[1e calling 75 suhsc1·iber .\_• hmigs up Iii,; n·<·ei\'el'. He gives the 01wra(ur (lie di,;rn11nt•<'t sig-rrnl through the lamp ::!-L\ at thP sanw tilll(' r·e­lensiug the COl1ll('('tio11. If flip s11bs('l'iue1· ·A" (1esil'es tu olit:ii11 l'Ollll<'('tion with anothn 80 subscriber tlJ1·011gh the 111:iin l'X<'hanµy, t.ht>, 01wration \Yo11ld ht• aluwst !ht· sa1m•, with the 1•xception that the• opt•1·atu1· \\"111dd lrn l"C thrown the key d" in ilie l'C\'\'l'~l' direction, thus lt>aYing the condensers ~-W in the eir- 85 euit, nncl bri<1ging her cnlling dericc c across the line. TliP ope1·nto1· then pro<'PP1ls to establish tlw <'01111twt ion hen,Plf. When t ht• subscriber ans\l'l'l's, the kn· r1" is 1•P,-ctorPrl. h•aring tlw snh,wril>t·l'S COlllll'i·t('(l. .\ ftpr the 90 -,mhscrilwt·:-1 arc through talking the opcrntor will rect>in• the discoJlllPd ,-;ii.rnal ,,·hen tlH· relay :!-1--1 dl•i:1w1·µ:izl•S. 1f nil tl1p snlJst.ation,; at. tiw board L arc 111:1n11:il, the cord ~" ( Fig:. 12) can be used i11st('aU of the cord ~ with 9:, con·espond ing.l i1w-sigua I inf up parnt11. s. If th,• s11bs\'l'ili1•r A" hat dPsin•d 1·01Jll1'c­tion with the lo('a] subscri!Jer A'· (Figs. 1 aml lJ) the e(J1JIIPdio11 would, of course, lrnve bec11 • completNI hy the loc11I operator 100 thro11gh tl1e 111edi11111 of any f.llitable eorcl eircl!iL the conl <:in:uit K7, for i11s!nnce. H the snhscriber A 8 (Fig. 1) ,Yisl1Ps to makl\ a call the operation is just the same as when the suLscriber A is calling. 105 If the subscriber A" (Fig. 10) wish rs to make a call thrnugh tJw main exch:rngc he rcmm·es his rcccin\J' all(] signab the opera­tor through the mcdi11111 of il1e n•Tay '."i!)2 arn1 the lump 593. The operutor im,crts the cord lJ O N8 and ascertnins the numbrr desired. Had the number desired li(•en that of a local sub­scriber, such as the snhseribers A 1 ~ 01· A 1", for example, the connection would ham IJecn completed with the eord ~"; but since the I H, ca11 is for some other subscriber the operator inserts the plug b 7 of the cord N9 into the jack c12
• As soon as this is done the relay !>94 pulls up, and by closing the contacts u95 and 59G, and nt the sume time the t:011tacts 120 597 and 598, the calling subscriber A9 is giYen a through connect ion, wlwreuy he mn_y complete his own call. After foe con­nection is completed the callin~ subscriber hangs up his receiYer and breaxs the ener- 126 ~izing circuit of the relay 599. Upon fal1-mg back, this relay closes an 1mergizing cir-cuit through the lamp 600 from gt·ouud G20 

(just above the relay 594) through the ar­mature 601 and armature 602 to the lamp J 30 
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GOO and to battery. Upon receiving the sig­
nal the operator withdraws the cord. It is 
understood !hat the net of hanging up by 
the calling subscriber also releases the cen-

6 tral office apparatns. It will be seen that 
with the equipment provided at the branr.h 
exchange (Fig. 10) containing the sub­
scribers A~ and A 18

, those subscribers pro­
vided with manual e(Jnipment cannot make 

10 calls. to the central office. Even should the 
operator attempt to establish such a connec­
tion she will fincl it impossible to do so, for 
the reason that the relay 594 cannot be ener­
gized when inserted into the jack of the 

15 subscriber A 18• 
If the subscr.iber A10 (Fig. 1) wishes to 

make II call he removes his receiver and op­
erates the line switch 0 9

• This line switch 
C0 is in all respects like the line switch C3 

20 (Fig. 11). Also, it may be stated that the 
telephone and line equipments of the sub­
scriber A 10 (Fig. 1) are the same as those 
of subscriber A 15 (Fig. 11), with the excep­
tion that the bank contacts 641, 642 and 630 

25 may be omitted; and in describing the op­
eration of thc'telephone A 10 reference will 

. be mude to" Fig. 11. The line switch C°, 
., ..i,1pon operating, extends connection to a first 

selector D14 (Fig. 1), in ali respects like 
30 the selector D ( Fig. 4). From thence on, 

the operation in est11blishing cunnection 
with any other subscriber is the same :ts that 
Jc'.c;cribed .in eonnection with the callinl!' sub-
scriber A.' . • 

a5 Uderring to Fig. o, if the subscriber A" 
wishes to eall any of the subscribers wh,lse 
lines terminate directly in the boards L6 a1 1d 
L• (subscriber A 10

), for example, the coi.­
nection is set up Ly the operator at the 

40 board L• over the normals indicated by the 
cable GO;',. If the snbscribcr A 11 had (lesire<l 
to c,.;tabli,.;h conneet ion with another sub­
~criher whose line terminates only in the 
bmrrcl. L<, subscriber A20

, for· ('.Xample, the 
45 connection would be made over the normals 

i11dicated by the cable !j04, . Ifacl.the sub­
scriber A. 14 desired to establish conneccion 
with thl\ sub~<Tiber Arn, his' operator would 

. sig11a 1 I he operator at the eYchange L" o\'et· 
50,4.t11 order wire Q, (indicated in l<'ig. rn but 

• n<>t. :.;hown in Fig. a); and after having been 
assig11cd a I r1111k llw co111iect:ion is extend­
ed lo the. excl1ange J," thr/Jugh cords simi­
iar i.u t: ... ,:;;;t•d-: :\'" a11d ~, (Figs. 12 an<l ta), 

65 \\ ltl're11 po11 the opera lot• ul, th~ ,<>xchange li 
will co111ph•te th1: connection, in a rna111wr 
alre11d_y PX plained, I hro11gh thn medium of 
tlw cor<l N"·. lfacl llw sulis<Tiber A11 desinic.1 
lo (•st ahfr.,h co11111•d io11 with the :-;11hscriber 

60 A11 the o(H'l'ator at tlw board L', after bc•irig 
signaled, would ext<·rH( the s11hs<"1·ilmr's line 
t hrnugh the j,wk 1: 10 

( Fiµ::-;. :{ and I ii), for 
C:'\lllll[lle. ll,rouµ-h a scc:011dar_y swili:h c• to a 
cord , • ( l<'ig. !3), for l'Xitrnplc, ;;irnilar lo tlw 

65 corJ ~ ·, in a rna1111er alrea<ly cxplaiuLJ. 

The operator at the board V then completes 
the connection to the subscriber A17 in the 
same way as when subscriber A called sub­
scriber A11

• If the subsct-iuer· .&" desires to 
establish connection with one of the subs 70 
scribers whose lines terminate in H,e board 
L", he remove:-; his receive!', siµ:n:als the op­
erator at the board L4 an<l thr operator, 
through the medium of a cord N1 similar to 
the cord N2 (Fig. rn), ascertains the num- 75 
ber desired. AHer learning that the sub­
scriber A" desi1·es connection with the sub­
scriber A 12

, the oper;ator at the board L 4 in­
serts the plug l,• into the jack c13 (Fig. 3), 
similar in all respects to the jack 0 10

, the 80 
line running from which terminates in a 
secondary switch C10 of the group g•. This 
secondary switch 0 10 is in all respects the 
same as the secondary switch C4 of the 
group g, and when it operates it extends 85 
eonnection through one of the trunks in the 
cable 611 to a B-cord N10 at the board L". 
This cor<l ,~10 is in all respects th~ same as 
the cord N' (Fig. Hi). Upon receiving tho 
signal, by the operation of the relay 265 and 90 
lighting of the lamp 266 of the cord, the op­
emtor complete~: the connection with the de­
sired subscriber . ..\ 12 (Fig. 12) 'in the usual 
manne,·. 1Vhen tlw convet·sation is completed, 
the called s1i]JscriLer, b_y hanging up his re- 95 
cein•r·, breaks thl' circuit of the relay 608, 
which latter falls back andlightstheA-oper­
ator's lamp 321 (Fig. 12), giv.ing the discon-
1wct signal. Of course, when the A-opemtor 
withdt·aws tlrn r:or<l circuit NZ from the 100 
trunk the secondary switch 0 4 is released, 
and the relay :l64 at the cord circuit N' 
( Fig. rn) dei:ne1.·gizes, thereby removing the 
shunt from ai-ouml lhe lamp (HO an<l per­
mitting this larnp lo light. As soon as the 105 
H-operator rece>ives the signal ,;he also with­
draws the plui.r b" and restores the cord cir-
l~uit. In a similar manner c(rnnection might 
h<tve been made with the subscriher A1" at 
th,, board L". It is obvious that in both 110 
cas.1s the act (,f inserting the plug of the E-
cord into the desi l'Pd Ii ne will opemte to 
energize the 111t-off winding (see the wind-
ing ~~·7 and the winding HO!> shown in Fig. 
14) of the li11c switch(?. If the sub:.;criber 116 
A 1• wi:-.h<·s to call otH' of the 1rnhscribcrs at 
the tolll-oanl L2 (Fig. 2), snhscriher A", 
for cxa n. pie, thn operation is a:.; follows: 
Upon l'l'Hl'>Vi tg' hi:.; recPiV<~I' tlm l,111,scriher 
A 14 sigrn,b tlw operator at. Uw Loard L4• 120 
This op1~rntor plugs in with a cord N\ for 
,ixample, (111i., 'lw <·alli11g- line urHl ascer­
tains tlu: 1111111ber dPsin·d, _ju,;I as i11 the last 
i111-ta1tCl'. wl1<•1·(1 s 1!.scrilwr J\ i.i citll<~d sub­
scrih1•1•,; :\ 1" aud \ '". Tim opnrator then 125 
plug;-; i11to tlit• .iack ,,,:i a11d lhPrdJ_y !\Xl<'nds 
<·0111H•1·tio11 lo U1<• 1·1 ► i-d \''" of the board l,3 

l lirough 011<i of I Ii:- s1•c-1l1Hlit r_y sw ildH•s of 
tlw µ-ro11p :I" (Vi~.:;), ;-;1•1·011dar·y swilch C'", 
forex:,inph·. Upon:t~certaiuingthatlhcsnb- 130 
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scriber desired is at the tollboard L2, the op­
erator at the board L3 inserts the plug of 
the cord N10 (see plug b2, Fig. 16), which is 
identical with the cords N8 and N', into the 

5 jack 025 at the board L 3
• The jack &\ it 

should be explained, is identical with the 
jack 010 (Fig. 15) and, upon inserting the 
plug b2 (Fig. 16) into the jack 0 25 a second­
ary switch C11 of t~ group r/3 is operated 

1 O to extend connection to a second B-cord N13
, 

in all respects similar to the cords N6 and N8 

( Figs. 8 and 13). The operator at the board 
V, upon receiving the signal, ascertains the 
number desired and finally plugs into the 

15 line of the desired subscriber AP. The re­
leru,e here is the same as in the previous in­
stance. If the. subscriber A14 desires to es­
tablish connection with an_y one of the sub­
scribers in the automatic exchange (Fig. 1), 

20 the "operation is as follows: He signals the 
operator at the .board L4, who answers 
through the medium of a cord circuit N', 
for example; and upon learning that an au­
tomatic subscriber in Fig. 1 is desired she 

2 5 inserts the calling end of the cord N • into 
the ~ack. 014

, for example. By doing so con­
. nection 1s extended by way of one of the con­

ductors in the cable 612 to one of the line 
switches in the 4300 group, the line switch 

30 C12
, £or example. This line switch, upon 

operating, extends connection to the first se­
lector De, for example. From this point on 
the operator at the board V may extend the 
connection to any subscriber desired by op-

35 erating her calling device after throwing 
her calling ke1. ( See key d10, Fig. 12) . 
·when the calhng subscriber hangs up he 
signals the operator L\ who restores her 
cord and automatically restores all the ap-

40 paratus. 
If the subscriber A11 (Fig. 2) at the toll­

board V wishes to call another subscriber of 
the same tollboard, subscriber A25, for ex­
ample, the operation is the same as when 

45 the subscriber Au calls the subscriber A20 

at the tollboard V (Fig. 3). If the sub­
scriber A11 wishes to call any .subscriber at 
the board LS, subscriber A12, for example, 
the operation is as follows: He signals the . 

50 operator at the tollboard L 2 , which operator 
answers through the medium of the cord N1 

( Fig. 12). The operator then inserts the 
other· end b' of the cord into the mul¥,ple 
o'" of the desired subscriber, which multiple 

55 ii; contained in the cable 28()&. Had the sub­
scriber A1

• been called the operation would 
have been the same. 

If the snbsci·iber A11 wishes ·to establish 
connection with one of the subscrib~rs at 

60 the board La, the line of which subscriber 
terminates directly in this board, subscriber 
A 10 , for example, the oper~tion is as follows: 
The imhscriber A 11 removes the receiver, sig­
nals !he operator at the board L2, who an-

65 swers thr·ough the medium of the cord N1. 

Upon learning the number.desired tµe oper­
ator inserts the plug b' of the cord N~ mto 
the jack 0 1e, which is in all respects the same 
11s the jack 010 (Fig. 15.) As a result one of 
the secondary ,switches, switch C18, for ex- 70 

amp le, of.the ·group g' is operated, extending 
connection thrdugh one of the conductors of 
the cable 613 to a B-cord, cord N1 \ for ex­
ample, at the board L". This cord N14 is 
in nll respects similar to the cords N6 and 75 

N'. Upon learning that the subscriber A16 

is desired the operator completes the connec­
tion by plugging into the jack 017 of the de-·· 
sired subscriber (see Fig. 12). When the 
snbscribet·s are through talking the A-oper- 80 

ator is given the disconned signal in the 
usual manner, which operator then takes 

• down her cord, thereby giving the operator 
at the board l,6 the disconnect signal. This 
second operntor, upon taking down her cord, 85 

restores the remaining apparatus. Had the 
subscriber A 11 desired connection with one 
of the subscribers associated with the board 
V (Fig. 3), the line of which terminates in 
one of the district stations L8, such as sub- 90 

scriber A 17
, the operation is as follows: The 

operator at the board L2 is signaled and she 
responds by agaii1 plugging into a jack, such 
as the jack 016

• A secondary switch. such as 
the secondary switch C1 S, is operared, there- 95 

by extending connection to the board L" 
and to the cord Nu, for example. Upon 
learning the number desirt>.,d the operator 
inserts the plug of the B-cord Nu into a jack 
<,18

, extendmg connection to and operating 100 

o second secondary switch, secondary switch 
C~, for example, of the group g, which in 
turn operate.c; to extend the connection to the 
cord circuit N" at the board L'. On receiv-
ing the signal the operator inquires the num- 106 
her desired and completes connection the 
same as when subscriber A called subscriber 
A11• When the calling subscriber hangs up 
his receiver he ¢ves the operator at the toll-

. ~oard L2 the d1sconn~ct si~nal. Upon ~!lk- 110 

mg down the connection this opemtor gives 
the operator at the board L 8 the disconnect 
signal, who in turn gives the opei:ator at the 
board L 1 the disconnect signal. Upon bik-
ing down the connection the operator at the 115 

hoard L' automatically releases the connec-
to1· F 9• If the subscriber A11 desires to es­
tablish connection with a subscriber at the 
tolllio.ard L', sub.scriber A1', for example, 
the operation is as follows: He obtains con- 120 

nection with the cord N14 at the board L6, 
just as in the previous instance,, through the 
cord N2

• Upon· ascertaining that \he sub­
scriber at the tollboard V is desired the 
operator at the board L' inserts the plug of 125 

the cord N14 into a jack 02°, ther~bj ex~end-
ing connection to:and operatin~ a secondary 
switch C14 of the group g5

• This jack 020 

is, of course,. the same as the jack 010, and 
the line switch cu is the same as the line 130 
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swit<-h c◄• The line switch C14, upon operat­
ing, exf-<•rHls (·onnection to a R-cord N15, at 
the sarnc time giving the operator at the 
ho:ml J,1 a i;ignal. The conl N15 is, of 

6 <:011t·s<>. the same ai; the cords N• and N'. 
P pon re<·Pi \'ing the sign a I the operator com­
pl<•h-s the cmm<>dion with the subscriber 
,\'4, as c!Psircd. lf the subscriber A11 wishes 
to <>stablish connection with one of the sub-

10 s1:rilwrs at the pl'irnte braneh excliange Ti 
( Fig. a) the operation is as follows: The 
;;11bsc·ribP1' initiaks tl1(~ n11l an<l the opera­
tm at the board L 2 extends the connection to 
nw boal'\l L" t hrn11gh the cord circuit N2, 

lo the· .i:wk (• 111 and the S<'Cotlllar,v switch C13 to 
the ccJl'(I N'\ for exa1uple. The operator at 
thl' hoard L" th(•n co111wcts the corrl N" 
with the jack r:21

, for PX:t111pll•, thereby ex­
ternling co11nPction to the cord N5 at the 

20 pr·iratP liranch rxchangc TJ. Upon learning 
what 1111111lwr at tl1e Pxclrnnge A1'' is <leflire<l 
11w opPmto1· at. the Pxchange T-5 pings into 
the j:wk f's of the rlesil'e<l s11bscriber and 
<•ompl<'tPs the connPdion. ( Rec Fig. 11). 

25 A ft('l' l lw s11bscrihe1·s n rn throngh t:i lking the 
disco1m(•ct signal is gi,·cn in thC' wmal man­
ner. as lwretofore d<'scritwcl. T f the s11b­
S<Tilwr A" wishes to \'Stablish connection 
with any <Hll\ of the aHto111atic subscribers 

SO shO\rn iii Fig. 1 th1, opPrntion is as follows: 
The snhscl'iher signal8 the ope,rator at the 
tollho:ml L" who, through the meclinm of 
th(• cord N".eonnP<·ts th(• su!Jsc1·il1er A 11 with 
tlw j:1ck (;22 , for 1•xample. As soon as t·Jw 

35 011\'ratorPstahlish<'s<·o1111i•c·tion 11·ith this.jack 
011P of tl1c• li11P switdH•s in thr .1:100 gronp 
(Fig. 1), the li11e switch C'", for· ('X:tmpfo, is 
opc•1·at<•d. Thi;; lirw swikh PXlPrHls <'Ollll!'c-
1 ion to a fir,~t Sl'dor, SPl1•do1· D". fol' (•xample. 

40 Fro111 this poi11t on the connPetion is com­
pl<'l(!d h,v llH• op1•r11tor lhl'011gh llw 1n<•di11m 
of l1l'l'('alli11u<ll'ri(·I', in a 111a111wrall'(iady\'X­
pla inc·d. for ;.alls Io t lw a 11(or11at ie ~•xd1;111ge 

.fl'On1tl11•h1J:1ri'I l,1 (l ◄'ig.:\). lftl11•s11li,w1·il)('r 
46 ,\ 12 (Fig. :!) wislws to ('i!ll s11bserihp1• A.13 

( sa nw fig11 rP} ( hP 1·0111H•cf ion is r•o111plPtc!d hy 
:111 opPratoratthPh11:irdliinthP11s11al rnan­
n('I' t hl'(J11gli the 111Pdi111n of the ordinal'y 
co I'd. ;;11('h :is th\\ ('Orel N2 . l f the snhscTih1·r 

60 A 12 d1•sirPs to (•stablish cormcdion with s11h­
s1Ti hPr .\ 11 ( Fig. 2) at the tollho:ml U he 
n•111on•s his n•r•pin•r· aml sigrrnls tlw opc•ra­
tor :d tit(• ho:trcl L3 who, th1·011gh tlw llll'-li111n 
of a <'ol'd si111ila1· to UH• cohl N2, asc1 ,·111ins 

66 lhl' 11111111>1'1' d1•sirPd and plugs into a j:wk, 
s1wh as I hi' j:wk ('"". lhl'I"Ph,V PXt<'u<ling con­
ll('<·tio11 to :111cl op1•rnfi11g :1 :-;<•c·o11da1·.v swikh, 
s1wh as llw sP<·o11darv sll'iid1 C", in the\ 
g1·011p y'. ( '01111(•1·1 i<>J; is t lwn•liy Pxh•11(lPd 

60 lo a B-1·ord. swh as ll1<• l'Ol'd '.'ll"' :1t llw toll­
bo:inl L". a11d 1111• opprn(o1· sig11:il(•d. This 
IJIH't·:ilJJJ' ,·0111pl1'11•s th<' <·011111•,·tio11s in tlw 
11s11:il 111:111,1(•1·. a>' :dn•ady Pxplaill<'<I. \VIH•11 
11,,, s1il1--1Til11•rs a1·1• through talkinu: 111<• opPr-

66 :ilJJI' at 111,· lio:1nl f;' '<'C(•in,; the dis1·011111•d 

signal. If the subscriber A12 wishes to es­
tablish connection with one of the subscrib-
ers in Fig. 3 whose Jines terminate in the 
board L", subscriber A10

, for example, the 
opemtion is the same as the operation in 70 
calling the subscriber A 11

, with the exception 
that the operator at the board L3, instead of 
plugging into the jack c2 5, plugs into the 
Jaek ,,23 , for example, thereby extending con­
nedion through the board L" by way of one 76 
of the line switches of thr secondary group 
,</4, :-;imilar in all respects to the line switch 
('"1• In this manner the operator· at the 
board I,0 is signaled at the cord X1 4, for ex­
alllplc. The operator at the board L 6 th(•n 80 
colllp]etp:-; the conned ion. '\Vben the s11b­
sc1·ibers arc through talking the operntor 
at the board T1' receives the discomwct sig-
nal. If the subscriber A 12 desires to Psti,h-
Jish connection with one of the subscribers 85 
of the board I/ (Fig. 3), connoction is ex 
tended in the same mnn11e1· to the board L 0 , 

ancl frnm the board Tl' connection is ox­
tendc<l to the boarcl L7 by way of a secondary 
line switch of the grnup f/, for· Pxnmple. 90 

, The opprator at the board TJ, upon rneeiv­
ing the sig'nal, inq11ires the n11111bn desin•1l 
and ('Onlpletrs the ('OHlll'dion a11tornaticall_v 
in a 111ann1•1· all'eacl_v Pxplained. ,vhen the 
('lllling s11bsl'riher hangs 11p. tlw 01wrntor at 96 
the honr<l L 3 rrcein•s the disconnect signal, 
ancl she in t 11rn gin•s tlrn clisconnect signal 
to the opc•ra tor at the boanl L", the operator 
at tlw hoa!'d fl' in turn gi\'ing the cliscon-
lH'c·t signal to thP oppr:dor at thr board L'. 100 
By tnki11g down tlw co1·d a11tomatic1llly the 
operator at the boal'(l L7 n•store;; the con­
nedor· switc-11 1◄' 0 at the clistrid Pxclrnngr. If 
tlw st1b8<Til)('I' .\ 12 desin•s to p;;tahlish eon­
rwdion ll'ith onP. of thP s11hs<Tih<'rs of the 105 
tollho:ird L• ( Fi,g. ;1), c·orrnPd ion is PXtPrHlPd 
from tlw hoanl 11 to tlw board L• in the 
sanHI nrn11m•r as wh(•ll tlw s11b,wribPr A11 
<':tllPd th<> s11hscrih('I' ,\14 lh1"011gh the sec-
011da1·y switi·lws·of th<' grn11p r!' in Fig. 2 110 
and!(' in Fig. :1. for l':rnmph•. CTpon rPceiY-
ing n signnl at tlH· cord N'", f(Jr PX:1111ph', 
tlw orwrator at tl11• board T) complPks the 
<·onrw<·tion. Tlw a1-f' of dis<'o1111o<·ting is nc­
c·o111plish1•d i11 :1 ,11an11Pr similal' to that al- 115 
r<•adv dt•sc·rilH•,I. If the s11hs1Tih(•1· .\12 de­
si1•i,,-· to psf:dili,-IJ ,·onnt'dion wi1h tl111 ,.;1d.>­

S('l'ilH•r .\ "' at tl11• prirntP lira111'!1 ('.X<'h:rnge 
J,5 ( Fil,!. :I). <·01111Pdion is 1•xtP11<kil to the 
lioanl L" in thP sa11w 111a1111p1• as i11 th<' pre- 120 
1·io11s ,·:di. :111d at th!' board fl' thP 01wrator 
psf:ililislws ,·01111c•<·tio11 ,rith a c·ord N". for PX­
alllplP, at tl11• pxc·ha11gp I/' h.v pl11ggi11g- into 
:1 j:l<'k. ;;1wh :1s lhP j:wk...- ·'. ThP 01wrntor ,it 
tlw l111ard.L'· 1·0111pll'tt'S 1hP 1·01111(•dio11 i11'IIH' 125 
11s11al 111:111111•1'. If I liP s11l1s1"riliPr ,\ '" ,J..,-;in·s 
to 1•sl:dilish 1·111111P<·1 io11 1,·ith tl11· a1;l11r11:il i,· 
t>X<'lrn lll,!P i fl Fig-. I I 111• opc•1·at ion is a,.; fo 1-
lows: ('n11111•,·tio11 i, ,,,(1•1111(•<1 front 1111' lio:·1nl 
Ii to il11• l,oard I/ tl1n,11gli :111 .\-l'ord :it t!ie 130 



bou rd L'', an<l the B-cord at lhe boot•d L 2 

(,vith which connection is mild~) is then 
plugged into a jack, such as the jack c22, 
thereby extending connection to a line switch 

6 in the 4300 group ( I◄'"ig. 1), such as the line 
switch C' 5 • 'This line switch operates to ex­
tend connection lo a first selector D0

, and 
fron. this point on the connection is com­
p I et Pd automatically ·by the B-operator at 

10 tlri, l.011rd V. _Upon hanging up his receiver 
t,ha calling snbscriber gives the operator at 
the board L3 the disconnect signal. 'This 
opertttor then signnls the operator at the 
boa rd L2, who in turn, by taking down her 

16 cord, automatically releases the apparatus 
shown in Fig. 1. 

YVhen the subscrilwr A13 (Fig. 2) calls, the 
method of opcrntion j·s exal'tly the same i~s 
when the subscriber A'" was ,,alJing after 

20 sip:naling the opemtor at the boa 1·d L3
• The 

only difference is in signaling the operator 
at the board L". This operation is accom­
plished as follows, reference l.ieing made to 
Fig. 14. ·when the subscriber A13 removes 

25 hi:; receiver· he operates the line switch C" in 
the usual mnnner. This line switch, upon 
operating, extends conne,:tion from the sub­
scriber to the trunk conductors 614 and 615, 
the.r.e.b~, --establishing iin energizing circuit 

30 for the relay 616 from ground G:6 on one 
side and through the lower winding of the 
relay 616, conductor 615, springs 620 and 
619, through the telephone A1

• to the other 
side, thence through the springs 618 and r.17 

35 to the conductor fH4, then through the upper 
winding of the relay 616 an<l Hignul relay 
620• to battery. The relay 620a upon ener­
gizing in turn ·energizes th,e relay 621, which 
signals. the operator. 'The relay 616 upon 

40 energizing presses the springs 622 and 622• 
into contact, thereby setting up the holding 
circuit for the winding 305 of the line switch 
('2: The operator, upon answering, inserts 
the plug 7/' (Fig. 12) into the jack c24• As 

45 soon as this is done the relay 623 energizes, 
draw'ing up the armatures 624 and 624"', thus 
leaving the trunk between the subscriber and 
the cord clear, From this point on the proc­
ess of calling is the same as when the sub-

50 s<;riber A12 is calling. 
If the Sltb.scriber A15 (Fig. 3) wishes to 

eHtablish connection with a local subscriber, 
subscribm· A26

, for c~xample, the operation is 
us follows: He removes his receiver and 

56 operates his line switch C• (see Fig. 11). 
}iv thiH operation connection is extended to 
a • rotaTy .connector ~P. This rotary con· 
ncdor is only rotary on one level, the tenth 
level, for example: On all other levels it is 

60 a simple two-wire connector, just as the con­
nector F' ( Fig. 5). Connection hu ving thus 
been extended thro11gh the line switch C", 
which is in all l'e,spects the same us U1e line 

• ~witch C, the subscriber iH ready to complete 

the connection by upel'll. ting the dial twice 65 

to connect with the desired subsct·ihe1· A ;u. 

Assuming that the number of the snbi,;criber 
A20 is 22, the sha.ft of the connector M" is 
raised two steps and then rotated two stepc;. 
The operation of this connector is controlled 70 
by the line relay 625. 'This line 1·elay, as in 
the connector F, upon energizing, energizes 
the slow-acting release relay 626. This re-
lay (i26 putfi ground on the trunk-release con­
duct.or H27 and on the pri.va.te norm1tl con- 76 
ductor 317. Grounding this. privat~ no1·1111tl 
conductor energizes the auxiliary rehiy 1128 
which, upon energizing, puts a nori-grounded 
bltttcry potential on the rjng 318 by pressing 
the ,springs 62V and (\293 into,co11tact. • Thi:-; 80 

guarding potenti1tl at the ring 313 is f(lr the 
usual purpose of giving un operatqr the busy 
signal. At the same time the rela~ fi28 
breaks the energizing circuit of the auxiliui-y 
relay 314 to·prevent any ·possible energizit· 85 
tion of said relay as long as there is groimd 
on the conductor 317. • Maintaining ground 
on the conductor 317 also maintains u guard-
ing potential at the mu.ltiple corynector bank 
contact 630 for making the line busy to any DO 
connector switch, such as another connector 
switch in the same group with the connectot· 
M2, and of the same character. Jt may be 
well to state here that the line A 16 may be 
made busy if an operator inserts a plug of a. 95 
cord circuit, such as the cord circuits N', 
N2 or N•, into the jnck d'. By so doing the 
relay 314; is energized by a flow of current. 
from the non-grounded battery itt the col'd 
through the relay 314, through th<~ springs 100 
631 and 632 to ground. 'This relay 314, upon 
energizing, separates the spring 315 from the 
b'J)ring 633, thereby breakmg the energizing 
circuit of the relay 628 to prevent this cod 
from energizing. At. the same time the 106 
sprint; 315 is curried into engagement with 
the grounded spring 316 for putting !l 

guarding potential on the connector prh:at<~ 
bank contact 360, and for energizing the 
bridge-cut-off winding 318 of the B:ne switch 110 
C3 • The subscriber A16 having extended his 
connection to theconnector M2, as explninecl, 
by operating the line relay 625 nfter the 
slow-acting relay 626 is energized, operates 
the vertical magnet 634 just as the vertical 116 
magnet 112 of the connector F was uperated, 
and during this operation r energizmg the 
slow-acting private magnet relay 635. This 
relay 635, of c..ourse, energizeH the pri v1tte 
magnet (>36, which remaiJ\S ren<ly to put the 120 

side switch in second position as soon n.s the. 
relay 635 <leenergizes. These two mugnetl.; 

. 635 and 636 are, of course, dupl'icates of the 
magnets 113 and 122 of the connector I( 
After the si.de switch p~ .to second posi- 125 

tion the subscriber operntes his dinl for the 
second digit, again opera.ting the line relay 
625, which now operates the rotary uwgnet, .., 
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637 in series with the relay 635. The rotary 
magnet ()37, being operatPd twi('e, advnnres 
the wipers G:38, u39 and MO of the connector 
into engagen1~mt with th<· mnltip]c contacts 

6 of the <le;,ired s1il1scrilwr #2'2, which con­
tacts a re the sauw as the eontnets G41, H42 
and HBO shown at the left of the line switch 
C3

• If the ealle<l subse!'iher should be busy 
the connector sill<> switch is locked in second 

10 posit.ion juBt as the connector F (Fig. 5), 
giving tlrn cnlling subscriber the busy signal. 
"\Yhen the s11bsuiber A15 hangs ·up his re­
eeiYrr he ofwns the li1w eirenif and thereby 
causr-s the dci;1wrgiz.at.ion of tlrn line relay 

16 625. This in turn permits the rrlny (i26 to 
dcenergiz.c, then,by eausing tlw energization 
of the reh•ase nmgrwt Hrn• and the cleener­
gization of the wil1(1ing 3 l8 oft he line switch 
C3

• This, of conrsP, (·anses the release of tlH, 
20 apparatus. If tlt!-. snbscl'iher A15 desires to 

establish connection with a subscriber in 
some other part of tlw system h(' must oper­
ate his dial to raise the connector shaft to 
the tc.nt.h Je,·el hy sending in ten impulses, 

26 and aftp1• the side switch trips to second 
position he must tmnsmit one additional im­
pulse for rotating the wipers into engage­
rnrnt with the fir;c;t contacts of the tenth 
Jew], contnc-t.s ()43, 644 and 6t5, for example. 

30 If the private contact G44 should be busy it 
"·ould be fonrnl gronncfocl. Tliis grounded 
potential "·ill serve to maintain the intet·­
rupter relay 6:1-ti arn1 the private mngnct C:·H\ 
energized, for Urn reason that the switch 

36 shaft has elo,-e(l the springs fi4.7 and IH8 in 
contact. and because the sidf' switch i.s in 
second position. As soon ns tlw relay (\-Hi 
e.nergizes, tlw springs li49 and G50 ni·e 
pressed i111 o eontact, tlwrcby c0nnecting the 

40 iut.<wrnptcr U51 with ill(' roL11·y 1Hagnet fi:-l7. 
This intPrrnpter contimws to 01wrnte thR 
rotary magnel'. 637 a,s fong as the pri.,atP 
wipf'r r,gg continnes to meet gronn(l<'d pri­
Yate bank cont acts, s11eh as tlie cont ad (; . .J4. 

45 As soon a:-; :m idle trunk is fot1nd, however, 
the relay G-Hi and the magnPt (i;~() (h'i;nergize: 
with the 1•ps11lt. that the connector is stopped 
and the si(fo switch is passed to third posi­
tion. This (·onnector M2 now nets like the 

50 rot.ar:-· conrn•<·tor l\f (Fig. 17). It will he 
sm'n, tlH•1·cforP, that the do11ble-wo11rnl back-
1,ridg<' coil (i;i~ ancl 1he coils (iMl 1111<1 654-
h:iYe tl1Pil' f'Ol'l'l'"])fllllling part.'i in the coils 
2;:i1, :2+2 nrnl 2,,K of tlw ('Onnedor l\[. The 

56 trnnk li1w on whi!'h tl1e rotary ('Oflll(•rtor 1\P 
stops tc>rrni11atcs in ll .iaek, s11e11 a;-; tlw jilC'k 
,.:, ( Fig. 12) tlc>s(,rih<-d in co11nPdion with the 
,·ota n ('Oll!H'dor ;\T, As soon as the rotal'V 
;.r,n !H··,·101· i\I' :-;top" 011 t liis trunk the opet:-

60 ator :11 tlw board Ji· is siµ:111111'<1. She an­
S\\('I,.·, 1,y in,<.;(•rting- tl1P :rn:-:,,;,rinµ: plug of a. 
,·onl. sill'li as t 111• cnl'd .'\", iHto th<' jac·k a3 

:111d liiP11 insl'rts th,• \·ailing plug- of the• ,·ord 
into a jar:!,, th11,: ;-;iµ:naling the orwrator at 

the board LU. From this point on connec- 05 
tion to any other subscriber in: the system is 
co111pld,Nl in the manner described in con­
nPct.ion with the call,<; by subseriber A 11

• 

If the subscriber A16 wi:;hes to make a _call 
the operntion is as follows: If, for example, 70 
another subscriber whose line terminates in 
the same board, subscriber A 21, for example, 
is wanted, the operation is the same as when 
two manual imbscribers, whose lines termi-
nate in the :=mme board, are calling each 71> 
other. For this purpose any one of the well­
known cord circuits may be usea, for ex­
ample, cord circuit N2 (Fig. 12). If the 
subscriber A.10 wishes to call the subscriber 
A 1 7, for example, the operator at the board 80 
V' is signaled, who then completes the con­
nection to the bmird I/ by way of one of the 
secondary switches, such as the secondary 
switch C• of the group g (Fig. 3). From 
this point on the operator at the board L 7 86 
completes the connection in the manner ex­
plained. There is no difference in the proc-
ess of establishing connection between sub­
scribers A 1 • and A.

11 and subscribers A14 and 
~1\..17. If the subscriber A 10 wishes to call the 110 
subscriber Au (Fig. 3) he signals the op­
era.tor at the board L°, who answers with an 
A-cord N2 (Fig. 12). The operator at the 
board L" then plugs into a jack c25 and ex­
tends connection to the board L• by operat- 9C.· 
ing a secondary switch C10

, through which 
connection is f'xt.ended oYer one of the trunk 
condnctors in the cable 62.5 to a B-cord at 
the board L4, R-eord N 16, for example, in all 
respects similar to t1rn conl N' (Fig. 16). 100 
Thn operator then completes the connection 
by plugging into the line of the desired 
snb"crihC'r. ·when tlw subscribers are 
through talking the operator at the board L" 
1·0cPiVPS 1he diseonnect. f'igrnd, and when she 10~ 

takes do1':'ll the cord she gives the operator 
rit thf' hoard I,• iohe disconnect signal If the 
snbserilwr· A'" wishes to establish connection 
with tlw subscriber A15 (Fig. 3) he signals 
1.he operator at. hoard L". who, after answer- 110 
ing, extends the connection to the board L 6 

by- pluggi11g into a jack, jack 0 21, for ¢x­
nrnple. By 1 his 01wrntion the connection is 
f'XtmH1Pd to the B-cord NS, for example, 
from which point. the connection is com- 115 
pleted by p1n~rging into the jack of the de-
sired li1iP. I r the snbscrih\'r A 16 desires to 
establish r·o111wrtion with the subscriber A12 

( Fig. 2) lw sig-nals his operator, who ex­
tends co11nedio11 to the b<mrd L 3 through a 120 
SC'co111lnry switeh in the group r/2 (Fig. 3). 
The SP('ondarv switch is in all respects the 
same as thC' 8eeondarv switch C10• This is 
done by the operator· at the board L 9 plug-
ging into a jnck, such as the jack c2u. Con- 126 
1wdion is in I !,is manner extended by way 
of tlw lrnnk, in the cnhl<> 611 to u cord in 
the lwan1 L"', ll1c eonl N10 , for example. At 
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this board the connection is completed by 
plnggin~ into the jack of the desired line. 
Connect10n with the subscriber A 13 would be 
established in exactly the same manner. If 

r; subscriber A16 wishes to establish connection 
with the subscriber A11 he signals his own 
operator at the board L", who in turn ex­
tends connection to a cord, cor<l N1U, for ex­
ample, at the board I} through a secondary 

10 switch, just as in the previous instance. 
Through the medium of this cord the op­
erator at the board La extends eonncdion 
to the board L 2 through a secondarv switch 
!n the ~roup gS, for example, by plugging 

U mto a Jack r,2•, for example. At the board 
L2 the connection is completed in the usual 
manner. If the subscriber A16 wishes to es­
tablish connection with any one of the sub­
scribers in the automatic section (Fig. 1) 

20 he signalR his operator, who extern.ls connec• 
tion to the board L• in the same manner as 
when' the imbscriber A14 was to be called. 
At the board L 4 the cord N1 6, instead of 
being connected with the multiple jack of 

21> the subscriber, A1
\ is inserted in a jaek c14, 

for example, thereby extending connection 
to a line switch in the 4300 }l:ro11p, line 
switch C10

, for example, which upon operat­
ing extends connection to a first selector D 0• 

80 From this point on the connection is com­
pleted by the operator at the board V, as in 
previous instances already described. 

From the-foregoing it will be seen that I 
provide for the establishment of various 

S& kinds of connections in a two-wire system, 
which connections were heretofore not pos­
sible in a system of this particular kind, an<l 
that I have thereby materially increased the 
efficiency of !l two-wire system, especially tt 

40 system in which many connections, if J>OS­

sible at all, must be made either m1mn'ally or 
more or less semi-automatically, owing to 
the fact that some lines terminate in manual 
apparatus, while other lines terminate in 

o automatic apparatus, and for other reasons, 
as hereinbefore fully explained. 

What I claim as my invention is:-
1. ,A.. telephone system .comprising auto­

matic switches, hne circuits for said 
&O switches, one of said switches being a con­

nector, a line relay individual to and con­
tro11itig said connector for finding the called 
line, means for energizing said relay over 
two sides of the line circuit in series, Haid 

H called line having a jnck, and a line Hignal 
associated with said jack. 

2. A telephone system comprising auto­
matic switcheH, line circuit,H for Haid 
switches, one of said switches heing n con-

10 nector, a line relay individual to 1tnd con­
trolling said connector for finding the called 
line, means for energizing said relay over 
two sides of the line circuit in series, a non­
numerical trunking switch for Haid ca1led 

H line for use only when said called line is 

used as a calling line, a jack for said called 
line, a.nd means for using said jack to call 
tho line manually. 

3. A telephone system comprising auto­
matic switches, hne circuits for said 70 

switche;.;, one of said switches being a con­
nector, a line refo,y individual to and con­
trolling said connector for finding the called 
line, means for cnergizin~ ,mid relay over 
two sides of the line circmt in· series, means 75 

whereby said line may also be called man­
ually, and means whereby said line may 
call only manually. • 

4. A telephone system com.rrising a man-
ual line, a semi-automatic lme, means for 80 

calling the se1pi - automatic line automati­
cally, a cord circuit, devices for connecting 
each line with said cord circuit, an auto­
matic switch, means for controlling said 
automatic switch over the two sides of a 86 
calling line in series, said cord circuit being 
provided with mechanism for indicating to 
the operator that both the ca1ling and called 
subscribers have signaled for a disconnection. 

5. A telephone system comprising a cord 90 

circuit, a plug for said cord circuit, said 
plug being provided with a sleeve, a relay, 

a connection between the said sleeve and tho 
middle point of the winding of said relay, 
a source of current having one pole ground- 95 

ed and the other pole permanently connectC'd 
with one terminal of said winding, a ground 
connection for the other 'terminal of said 
winding, and a circuit controlled by said 

relay. 100 

6. In a telephone system, a trunk jack, 
an automatic switch individual thereto, a 

, set of truuks leading from said automatic 
switch, a cord circuit plug:, Haid switch <'om­
prising means l'C'Hponsivo to the insertion 101> 

of said plug into sai1l jnek for antomati­
cally connecting: tlw !alter will~ .an idle 
trunk, selectorH and conn(1ctors for said :i;ys-
te,m, means fur controlling said selector,.; 
and connectors ovm· the two sides of a call•- 110 
ing line in sm·ies, and other lines, uach of 
Hitid other lines b1•ing.nd11ptcd t.o h!l c:tllctl 
through the medium of Haid sult>clors nlul 
connectors, or t.hro11gh t,he 111c1li11111 of Hnill 
plug, depcmling upon the character of the 116 

call. 
7. In n telephone systt1111; n Hct of trunk 

jacks, plugH asHociatcd with :-11tid jacks, n 
plurality of trunks, mt11rns l't>Hpom;i \'(\ to the 
insertion of a ping in sai,1 jnel<s for auto- 120 

matica1ly conncding tlm lattN· with idle 
trunks, only a portion of said trunks hning­
acc-eh.'>ihle thro11gh the me1lin111 of an,v one 
jack, signalH associ1itcd with sn.id j:ick,;, 
mC'ans for a1~to111atically 1lisplaying the sig- 12& 

nal of a jack wlwn 1111 of the trunks acces-
i-;il,le thcr11fro111 nre in llse, sPh!dorH and 1~on­
necto1·s for said s_yHh-111, means. for c·ont rol-
]inA" :-atid H(!lectol'H and 1·0111w.ctors over the 
two sidm; of a calling line in series, other 130 
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lines, each o:f said other lines being adapted 
to be called through the medium of said 
selectors and connecton;, or through the me­
<lium of said plug, depending upon the 
character of the call. 

8. A telephone system comprising auto­
matic sll'itc'1es, llne circuits for said 
switches, a line relay indi--vidual to and con­
trolling each of said switches, and means for 

o energizing said relay over two sides of the 
line circuit in series, a manual switchboard, 
a subscriber's line adapted to be called 
either automaticnUy or ma.nually, a line sig­
nal for said line, means for manually an-

16 swering a call from said line to connect one 
or more automatic switches therewith, and 
means by which the subscriber on said line 
then coritrols the said switch or switches to 
find the line of the desired subscriber. 

20 9. A telephom• system comprisiug auto-
matic switches, lme circuits for said 
switches, a line relay individual to and con 
trolling· 0nch of said switches, and means 
for p.nergizing said relay over bvo sidt>~ of 

26 the line circuit in series, a mamrnl swilch­
lionr<l, a subscriber's line adapted to be 
called either aulomatica1ly 01· manually, 
trunks leading to said switchboan~, and 
non-numerical switching means for auto-

80 matically selecting an idle trunk in response 
to a call from said line. 

10. In a telephone exchange system, a 
plurality of subscribers' lines terminating 
at a manual switchboard, with 1issociated 

36 signal devices whereby a, calling line may 
attract the attention of an operator, a num­
ber of first-selector switches less than the 
number of lines, auxiliary switche., 1:sso­
i-:iated therewith and containing mnhi11le 

40 terminals for the lines, operator,;' r,mnec­
tive means and terminal devices for the se­
lector switch circuits upon the.- manual 
swiLcbboarcl manual Iv controlled to connect 
a calling line with· an idle fir:::t selector 

4& switch, means thenmfter controlled by the 
subscribers for setting and releasing the 
switches, clearing-ont signals as.-;ociatcd 
with the operator'::; circuits to indicate the 
desire of connect.rd subscribers for disron-

50 nection line circuits for said switches, a. line 
relay i;1diviflnal to and controllin~ _each ?f 
said mvitdws, and nwaw; for energizrng said 
relay 01•pr t,ro_ sidPs of th(: line circuil in 
series, substantially as desenbed. 

65 11. ln a telPphone exehnnge ·system, R 

plurality of ~11bsnibers' ]inns,. marurnl c;on­
nective termmals t.h<'l'Pfor, signal <lev1ecs 
associnterl therewith arnl becoming active 
in re:-iponsc to subscribers' clllls, automatic 

60 switches containing terminals of the same 
lines, operators' connective circuits for con­
necting a calling line with nn icllC' switch, 
mean,; eon1 rollCTd by the subscribers for 
setting and releasing the switches, clearing-

66 out signals connected with said connectiYe 

circuits, line circuits for said swit.chm;, a 
line relay indi,,idual to and controlling 
each of Haid switches, and means fol' ener­
gizin~ said relay over two sides of the line 
circmt in series, substantially as ch\scribe<l. 70 

12. In a telephone exchange system, ,mb­
scribm·s' lines with manual connective cir­
cuits and automatic switches for intercon­
necting them, each line having an answer-
ing terminnl manually accessible 011ly, one 76 
or more mdling terminids in the automatic 
switches, said switches being subdivided 
into classes and ~roups, certain groups in 
each class contaimng muUiple ll'rn)ina.Is for 
switches of tlie next class, and the switches 80 
of tho last, elass containing the said line 
terminals, Haid manual connective· circuits 
adapted lo initiate co1mection bebveen lines 
through the successive classes, means where-
by the continuity of a conncetion rnf~Y there- 85 
after be controlled by the subscrihel'S, line 
circuits for said switches, a line relay indi­
vidual to and controlling each of said 
switches, and meanH for ('llt'l'gizi11g ,-;a i(l n•.-
lay over two sides of the line circuit in 90 
series, substantially a~ descr;bed. 

13. In a telephone exchange system, sub­
scribers' lines having mnnually accessible 
answering terminals, and nutomaticnlly ac­
cessible calling t~rminals, two or more sets 96 
of link or trunk cfrcnits each containing 
automatic switch adapted to be successively 
operated to reach sa.id calling terminals, 
together with operators' cord circuits for 
intmwmned.ing the first set of links or 100 
trunks with calling subscriber:S' lines, means 
controlll:'d by the subscribers for setting 
and releasing said switchrR, line circuits for 
said switches, a line relay individual to and 
controlling each of sairl s,vitehes, and means 105 
for energizing said relay oyer two sides of 
tlw line cil'cuit in series, r,;nbstantiall r as de 
scribed. • 

14. In a telephone exdrnnge system, u 
plmality of subsct·ibers' lines, first selector 110 
switcht•s less in number than the number of 
lines, means wht>rC'b}' said swit<'hes may be 
manually switched to he hrought undm· con-
trol of calling liMs, becoming- thereby indi­
vidual line switches for the time being, a.s 116 
to both settinir and n'lea.'ling, ;,nxilinrv 
switelws in p.,To11p)i conlaining-111(• tNmi1rn.i,, 
of the ,mnw. liiws .. l.ogfthr-1· "ith ,·onnections 
from srtid a11xiliarv c;wi1(·11(•,; !,rnug11t Jo 
nn<l eonlrollahl(' h.'; and thro11gh tfw fin,t. 120 
;;;eledor S}Yitehes, 1irw ('ir,•11il.-, for said 
switclw.s, n lirw rnlav i11dil'i1l11:il to arnl l'Oll­

trolling each of ,-,,ii(l swiltlt(•.;;, :rnd means 
for energizing said relay over two si(b, of 
the l!ne circnit in series, substantially as 126 
described. 

15. In ii t.elPphone c>xrha11g<' systc•m, a 
phm1lity of subscrilwrs' linPs, first sdector 
switchc>s in n11mll('I' less than thr m1mlH•r 
of lines, means whereby said switches may 130 
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be manually brought 11nder control of call­
ing lines, becoming thereby individunl line 
switches for the time being, auxiliary 
switches in groups containing the terminals 

6 of corresponding groups of trunks, connec­
tor switches connected thercito, 1ind con­
taining- terminals of the snmc subscribers' 
lines m groups, meam, whereby the said 
switches may be controlled through the 

10 trunks a11d their accompanying circuits to 
reach the wanted s11bscribers' lines, and for 
purposes of restoration to normal, line cir­
c11jj_s for said switches, a line relay individ­
ual to nnd controlling ench of said switches, 

u and menns for energizing said relay over 
two sides of the line circuit in series, sub­
sfanl iaJly as described. 

16. The combination in a telephone sys­
tem of subscribers' lines, a manunl switch-

20 board and automatic switches containing 
respectively answ<wing and, callinu termi­
nals for said lines, operntors' corcf circuits 
for interconnediug the calling lines and 
switches, means controlled by the snbscrih-

25 ers for both setting and releasing ~aid 
switches, line circnits for said switches, a 
line rl'lay indivi<lunl to irnd cm1tl'Ollingeach 
of said switches, nn<l means for enC\rgizing 
~:ai<l reJay over two silles of the line cir('uit. 

30 in series, substantin llv as de!=icribed. 
17. 111 a tckpl1onp system, a cord circuit, 

n plug for said cord circuit, said plug pro­
Yi<led with a sleeve contact, a supenisory 
signal, a n<l n relay for controlling said 

35 signal, said relay upon energization adapt­
ed to display said signnl, the mid point of 
the winding of said relay being connected 
to the sleeve of said plug. 

18. ] n a telephone system, a cord cil'cuit, 
,o u plug provide({ wifo a sleern contact for 

said cord •~ircnit, a relay and a permanent 
eonneetion fro111 said sleeve through a wind­
ing on ,mid relay to ground, and a connec­
tion from snid Rlccv!' throngh a winding on 

45 ,,nid rdnv to hnttcry, 
19. Tn ·n tdephone systern, a corrl circuit, 

a plug for said cord circuit., saicl plug pro­
vi(led with :1. sleeve contact, a supervisory 
signal for said cord circuit, and a pair of 

60 rrlnys in said cord for controlling said 
Rig-nal, lhc wirnling of Olll\ of said. relays 
h<iin:t (·onncd.ccl at a point hdwePn its Pnds 
with Haid 'llecvc contact. 

20. In a t.t>lephonc system, a cord <·ircuit, 
15 a plug for ,:aid <'onl cireuit, said plug pro­

vi1fod with a sleeve contar,t, a relay having 
a middle point of its winding connected to 
said Rleevc contact, a supervism·y signal, 
nwans for displaying said signal upon said 

60 relay being energized, a second relay, nnd 
men'ns controlled thereby to rxtingnish snid 
;;ignn1. 

21. In a telephmm syi,tcm, a cord cit·cnit, 
n plug for Haid c(frd circuit, a trunk circuit 

16 provided with a jack to receive said plug, 

a relay associated with said plug, the mid-
dle point of said relay connected to a Jon­
tact on said plug, an<l one terminal penna­
ncntly connected to ground and the other 
pel'manently connected to battery, an<l '10 
111eaus for l\Ucrgi:dng said relay by placing 
buttery 01· g1·otmd on the opposite end of 
said trunk circuit. 

22. I II a telephone system, a cord circuit, 
a pl 11g for :;ai<l cor1l circuit, a sleeve con- 71 
tad for saill plug, a tl'unk eii-cuit provided 
with a jack to receive said plug, n relay, 
the middle point, of said relay connected to 
said contact on said plug, and one terminal 
1w1·11nmently connected to gl'o11nd and Urn 81 
other permanently counected to battery, 
and means for energizing said relay by 
placing battery 01· gl'Ound on the opposite 
end of said trunk circuit. 

2a. In a tele1,hone system, automatic 86 
switches, li1rn circuits for said switches, a 
1 i ne relay i11d iv idual to an<l controlling each 

~uf said switches, and means for energizing 
said relay oYer two sides of the line circuit 
i11 series, a maunnl switchboard, a sub-- uo 
S(Til>c-r's line adapted to be connected with 
said linP eircnits, means for calling sriid 
1 im• a 11tomatically, a jack for manually 
calling said line, means for placiHg a bnsy 
test on s:iid jack wheri said line is calleJ 9.li 
automatically, and non-numerical switching 
Hleans for automatically selecting an idle 
trnnk in response to a call from said line. 

24. In a telephone system, automatic 
swit<"hes, line circuits fo1· said switches, a 
line relay individual to nnd controlling each 
of said switches, and means for energizing 
said relay over two sides of the line circuit 
in series, ;l manual switchboard, a sub­
S('l'ilwr'::; line adapted to be connected with 
said line circuits, means for calling said 
line automa1ically, a jack for manually 
calling said line, means for preventing auto­
matic <·1mnection when snid line is con­
JHwkd manually, and non-111m1erical switch­
ing n1P1rns for' antomnticn.lly selecting an 
idle trunk in response to a call from said 
line. 

25. 1 n a telephone system, automatic cou­
n1•cti ng 111<•nns, said menns comprising 
switehei-;, a line relay individual to and 
controlling the operation of e&ch of said 
switches, and 111eans for energizing said re-
lny over _both !iides of the line in series, 
manual conn!'eting- means, nnd means for 
prernnl ing operatrnn of one of said menns 
when 1hc other is operated. 

2fi. Tn n tPlephone systlim, a plurality of 
lines, a plurality of operators' positions, in­
dividnal answering terminals at one of said 
operntors' positiom, for eN·tnin of said lines, 
~ommon HIIHWPl'ing t<•1·mi11als distributed 
:imong a pluru lit.y of opN·ators' positions 
for other of sui,l lines, means whernby said 
other lines may establish conneetion with 

100 
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one of said common answering terminals, 
said means comprising switches, a line re­
lay individual to and controlling the opera­
tion of each of said switches, and means for 

5 ener,pzing said relay over both sides of the 
line m series. . 

27. In a telephone system, a plurality of 
lines, a plurality of operators' positions, in­
dividual answering terminals at one of said 

10 operators' positions for certain of said lines-1 
common answering terminals distributea. 
among a plurality of operators' positions 
for other of said lines, and -an automatic 
selecting switch individual to each of said 

16 other lines for extendin~ connection to one 
of said common answermg terminals, said 
means comprising switches operated over 
both sides of the line in series. 

28. In a telephone system, a flurality of 
20 telephone lines, a plurality o automatic 

switches divided into groups and provided 
with bank contacts in which said telephone 
lines terminate, a manual switchboard di­
vided into a plurality of sections, a plu-

25 rality of link circuits for each group of 
switches extending to manually-controlled 
terminals at different sections of said 
switchboard, automatically-operated seleet­
ing switching mechanism associated with 

SO the telephone lines and the answedng ends 

of the link circuits for connecting said link 
circuits with calling lines, a; line relay in~ 
dividual to and controlling the operation of 
said mechanism, and means for ener~izing 
said relay over both sides of the hne in 35 
series. 

29. In a telephone system1 a called line, 
an A operator's board, a B-operator's board, 
automatic switches for extending- connec­
tion from said B operator's boar..d to the 40 
called line, a signal on said A operator's 
board, and means controlled by said B oper­
ator to operate said signal when said auto­
matic switches attempt to make connection 
wi~h a busy line. 46 

30. In a telephone system, a caHing line, 
an A-operator's board, a B operator's 
board, automatic switches for extending 
connection from said· B operator's board to 
the called line, a visual signal on said A r.o 
operator's board, and means controlled by 
said B operator for intermittently operat-
ing said signal when said automatic switches 
attempt to make connection with a busy line. 

Signed by me at Chicago, Cook county, 66 
Illinois, this 11th day of March, 1910. 

EDWARD D. FALES. 
Witnesses: 

ARTHUR J. RAY, 
J. E. CooLEY. 
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