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BERNA.l!J? D. WILLIS, OF CHICAGO, ILLINOIS, ASSIGNOl:1, TO AUTOMATIC ELECTRIC 
COMP AN:l, OF CHICAGO, ILLINOIS, A CORPORA'l'WN OF ILLINOIS. 

AUTOJ'YIATIC TELEPHONE SYSTEM. 

• 1,318,004.. Specification of Letters Patent. 

Application filed Septemlier 19, 1917. Serial No. 192,185. 

To all wliorn it may concern. matic systems such as the one discloSBd 
: Be.it known that I, BERNARo·D. 1,VII,Lis, herein, or they may have snrnll manual ex­
a. citizen of the. United ·States of Americ:i, changes. Either large multiple manual 
and a .resident .of Chicago, county of Cook, . switch boards, or moder:q full antomatie sys-

5 and State of Illinois, have invented certain tems may be used in tlfo cities, depending 611 
new and useful Improvements in Automatic upoii the stage of development th,,t has been 
Telephone Systems, of which the following reac~ied by the co~pany operating in. the 
is a specification. • . particular community. ·whatever the ch«r-

My.c invention relates to automatic tele- a.cter of the equipment used, these other ex-
10 phone systems, and involves a. number of changes may he connected with the exchange 65 

separate features,·. many of which a.re a.p- X by means of trunk lines, two of which, 
plicable to automatic 'systems in gen(lral, , extending to two different • exchanges, are 
but which ars especially valuable in a. par- shown in the drawing. There may be many 
ticular type of . system which I tetln • a more exchanges than the two shown, and a 

15 "mixed service system." The distinguiihing plurality of trunk lines extending to each, 70 
characteristics ,of such systems togethe1; witli but since the trunks may all be included in 
the improvements provided by my invention, two classes, manual and automatic, the .two 
their fuctions and • operation; will' be de- shown will he sufl:lcient for purposes of iUus­
scribed fully hereinafter,. reference being trntion. Thus the trunk line 5 is one of a 

20 ha.cl to the accompanying drawings. group of trni1ks connecting the exchange X 75 
In the drawings, Figure 1 is a scheii1~tic with the small rnanua.l exchange Y, while the 

diagram or trunking layout of a, t:njical trnnk line 13 is one of a group ,vhich extends 
mixed service system; Figs. 2, 3 and 4 are to the 1arge automatic exchange Z. 
circuit drawings of the essential features of ' All lines entering the exchange X, whether 

25 the system shown in Fig. 1; while Fig. 5 • individual lines, party lines, or trunk lines, go 
is a. d!)tail of a portion of the ringing equip-' terminate in indiYidual line switches or 
ment. . • trunk selectors. These switches are in.di-

•• Referring to Fig. 1, a.n automatic ex- • cated in the drawing by reference characters 
change such as the one shown within' the C1 to C°, i'.n.clusive. The line switches have 

30 rectangle rind inclicl}ted by the reference • common access to a group of trµnk lines 85 
character X is ;mitabl-e for a small town of extending to first selector switches, three o-f 
p,e1:h11ps a tl1ousand inlmbitants, which may which are the. selectors E'; EZ, and E'', nnd 
be the center 9f a well populated rural" com- have the well Joi.own, fundion o.f rxt.ending' 
munity. Within the towi1 and within a calling: lines to idle ones of these sele~tors: 

35 limited radius ,mtside thm:e may be a mun- The banks of the selectors are all mult1pled !JO 
ber of privatt' or indiYidual lines, such: as together and form teTininals of trunk lines 
the line 2, and· a number of foui:· party lines; extending to connector switohe,s which have 
such as the line 1. Persons. living at re- access to called lines. The connectors a.re 
mot.er points iu·e not usurilly given such. a • divided into two groups, ·whether the num-

40 high quality ·of service, bein-g- ·generally con- ber of lines in the system exceeds the ca.piw- 95 
nected. in larger nmnbers 011 so called farmer • ity of a sing1e, group of connectors or· not. 
line:3 or rnral lines. Two such lines as this Thus the connectors F 1 and F 2 • are inclntkd 
are tl1e eight party Jines 3 and 4.• While in one group, while connectors F 3 and F 4 

nnl v a' fe,v lines. t\re shown it will .be under- are iiiclndecl in, the . second group. The 
45 stood tha'(there will be ma.nv more ra.diat- trunk Jines terminating in one group of con- 100 

ing in, 'i~ll directions from tl1e exchange X nectors preferably extend from the first level 
a~ .a, common center. • of the selectors while the second level may be 

'A't ·~tilJ' gre~t'er distances there mav be assig11ecl to the trunks terminating in the 
other ~111all centers of population, each ;Yith other group. It will be lmderstood, of 

50 its systein of telephone lines diverging from cours(~, that the "kvf'ls" referred to- are.foe Hli5 
a centl::1J ex:clwnge; .and there will inedtab1 y bank Jeyd,-; of the v,-el] knmn; Sl·rowger 
al$Q b~):i1fg!3_r ee1iters of,popi;dation or cities type of .switches. Chil:v t1w thn,"'. lower 
,d'f!fo{ '"hinge of telephonic comrmmication. selector 1ewh are shown in the drawnw rmd. 
The smaller to,Yns may be supplied with t.he fiye nppPr conmldoi- kvPl.s. Tb'e ar-

150 telephone servic(l by mixed service auto- rangement of these l:itter is as fojiows: The 119 



: 1,318,004 
upper or tent~ level in on,e or bo~h 'group~. W .~ud H~, an~ a; common sh1gle moti?n 

of cori.nectors.1s reserved for the- groups <>f • rmgmg switch, md1ca.ted by reference cha.r­

trunk . li~es extenqing• to othe.r al!tomatic "iteter _I. 'l'he ring_ bac~{ . switcl~es ma)r . be 

exchanges. These trunk line groups must accesH1ble to s_ubscr1bers Imes .vrn. the _third 

6 all terminate in a ~arti_cular level_ or levtils level .o~ th~ first selectors as sho:)Yn, . 7D 

on account of a sw1tclung operat10n neces- It 1s believed that•the foregoing clescr_•p­

sary to be. performed at the connectors on tion will he sufficient to enµ,ble the general 

calls to othe1'-'automatic exduinges, and this layou't of the system to be un<lerstoo~. A 

switching op~ration is most (;on-venie1i~ at ,~rief de~criJ?tion of _the ,apparatus inch~ate<l 

io the- tenth leve{• . 'fhe groups of .trunk 1mes m _the c1rcmt dra-<vrng;'l will_ now be g1_ven, 75 

extending to fuiinual. exchanges may ter- • after. wluch t~e operat1011 will be exp lamed 

minate indiscriminately ~n ~ny of_ the con- in ,qetai~. . • . . ,. . . • 

nector levels not. otherw1se occupied; they. ,Ihe line Bhown m J.iig. 2 compnsmg con­

may be. nssignecrto particuhtr levels separate dnctors ao :rnd :-n is an•ei~ht pa_rty line and 

15 from th~ other lines·, or ti group of trunk the substations A1-to A8, mchis1ve, are con- so 

lines .may occupy the same level with indi• nccted in lwidgc thereof in the usual_ man• 

vidual or .party lines: •Ho,vever, for cop.• ner. Of these: eight substations only sub• 

venience i't will be- assumed that the manual . station A 1 is shown complete, the other seven 

• . trhnk lines terminate in th<i 'ninth level of being indicated simply by a ringer and con-

20 the second group of ·connectors. . denser bridge acros,, the line., The substa- 85 

In· order to hike care of the eight. party tion A 1 is similar· to the substiation shown in 

• lines, ,certain corresponding Jevels 'in both the application. of John Erickson, Serial No. 

grQ1,1J?S of conhect9rs,desigmtted in the.draw- , 130,528, filed Nov~mber 10, 1916, except that 

ing ·as the sixth and eighth levels, _are mul- the circuits are modified for u~,e in a common 

25 tipled together: This is necessai·y. on ac 0 battery system. lit comprises esSeI].tially the 90 

• count _o~ the selective ringing and_ it ~ay r~ccfrer lO, trans~itt-er 11, s~itch l~ooli: 1~, 

be ment10ned tha-t the necessity of prov1d~. 1·rn.ger 13, corn;lenser.14 and 1nduct1on c01l 

• ing for selectively ringing- the substatfon.s having the windings 15 and 16. The switch 

on the eight party lines is the prime reason. hook 12 is pi'ovided with ·a locking· lever 19 

30 for dividing the connectors into two groups. which is adapted to. hold the switch hook in 95 

. The connectors of ea.ch group are provided· an intermed}ate,position when the !eceiver • 

with means for selecting any one. of the four is removed.· In the intermediate position· of 

standard frequencies of ringing current ·as the· ·switch- hook contact springs 20 and 21 

used. in well known. ha,rmonic sibmaling are separated to op.en the signaling bridge 

35 systems, This arrnngenient would o:f'course • while cmitact springs ,21 and 22 are closed, 100 

provide ,for only four stations on ,each line whereby the receiver 10 -is bridged across the 

and in order to increase the number to eight line to e'nable the subscriber to listen and de-

per line, each line i~ fnultipled_in the banks termine whether or not the line is in use. 

of both groups of connectors as' aboye:men- If the line. is idle the locl,ring lever, 19 is re-

~O tioned.. The ringing equipment associated :leased by h_and at1d'tb¥·switch hook is per- 105 

with_o~e o_f the connector groups is adapted. mitted to rise W'iW final position, thus con-· !' 

• to give the· bell at .a selected substation • a . m~ctiilg ,.t,he "t,r;i,nsinitter , 11 across the line 

• single ring repeated at' regular interva\s·; .also."' !;1::.l;is feature of ~he substation is fully 

wh1le'the ringing equipme1it iissociate'd'with dhiclo~J' in the application of Erickson. 

45 the ·other grou:p of connectors is 11dapted to i1.bove referred to. Being an automatic sub- 110 

• give two rmg~ separated by a short interval station there is also provided a calling de-

, and repeated at longer intervals. This is vice of which only the·impulse springs 18 

t~e well known one and two pell selective· and shunt springs 17 -are shown herein. 

ringing system. • It will ibe· seen that by a This cialling device m1Ly be similar to the one 

• 60 combination of the -two methods eight sta- disclosed in the patent to Dicker Np. 29,6&4 115 

tions o~ a line mity be selectively signaled. of 1910. The ringers at the different sub-

It will be 1;mderstood .that only those stations are tuned to i·espond. to different 

l~velf! which are reserved :for eight party • frequencies of ringing current, there being 

lme.s are mult1pled between the two con- two ringers which are adapted to respond to 

55 nector groups. In _the remaining levels in each fi·equency. Thus the ringers at sub- 120 

~h group a,re termma;te~nU t?e other ~inE;'l R~ati?ns A1 and A2. re-'lpOlH~ 'to. the 16 cycle 

e7:1termg: the exchange, 17:1-cludmg the md1~ r!ngmg current wlul_e the nngers at subst1t­

v1dual ~ines such as the !me 2 and the £our • t10ns A 3 and A 4 respond to 3B cycle ringing 

narty lmes such as. the hne 1. . , current, etc. The subsc1';bers at substation 

, 60 • In a~y automatic system which ·contain_s A 1 and. A3
, however; only respond when a 126 

p:i,rty Imes, means mu~t ordinar.ily he pro~ "m~e bell'7 signaT is received1 while the sub-

• v1ded _to enable subscr1b~rs to ·s1gna~ other ,,cr1bers 11:t snbstati~ns A2 and A4 respond 

_subscribers ~n.th~ same h_ne .. For this pnr: only t<l "two bell" ingnah,. • . • 

po~e I pro_v1d~ png back switches, two of At the exchitnge the line conductors 30 

65 which are md1cated by reference characters · arnl . 31 termina.te in Jhe individual line ·130 

.• . 
, 

• ·- . ' 
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switch G'. This line switch may be of the 
general type cliscio~ced.-in the British patent 
to Jmnes No, 26,301 of 190U; being, however, 
of the partirnlar type siHnrn in U. S. Letters 

5 Patrnt No. L07S,6Hl\ granted ,fanuary HJ, 
lDl:2, to F'mnk New forth. Through the me­
diuni of Ji ,H~ ;;:witch C1 the pMtV hne shown 
is :.riven. ncce:3S to a ulumlitv' of selector 
sw{tches ns ha"i already

0

been expla.ined. • 

.LO The line swikh. (? and :.i. plurality of 
similar line s,,.-itches are controlled in their 
trunk selecting operations by mearis of ,t 

master; switch D. Th,2 nmster switch D is or 
the general type of mastrr switch di;;closed 

15 in the above mentioned British patent to 
Jiww;; No. 2G;3G1 of 190G, being. hmvever, 
mor·e nearly of tlrn pnrticllfar type (lisclosed 
in the British patent to Martin :,!f:141D of 
1010. As is weH known thEJ function of the 

2G, master swi.tch is to maintain the plungers of 
all the idle line switches which it controls 
in position before the terminals of an idle 
tnm.k line. . • 

Oiiti of the trunk lines to which the line 
25 switch C1 has access is shown in the dmw­

ing e~~temled to the first se·Iector E' which 
mny be of the gene1·al type of sdoctor switch 
disclos,'d in U.S. Letters Patent No. 815,321, 
granted Iviarch 3.t 1006, to I(eith, I~riekson 

30 and. Erickson. 1~1h) side s"'r\,itch an.d private 

rnag1vit a~'e omitted, however, and the cir~ 
cuib tifo modified in accordance ,vith the 
two wire system of controL The operation 
of the line switch G; and the selector switch 

35 E' will be described during the process of 
expiaining the establishnient of connections. 

At the right of Fig. 2 three sets of bank 
contacts, one in ea.ch of three levels, are 
shmtn ·/i,s being accessible to the wipers of 

40 the selector E'. From the first level contact 
set comprising bank contacts 83, 84 and 85, 
condnctlJJ's 95, 96 and 97 extend to tt con­
nector ( not shown) in the first connect<:ir 

group. of. the. exchange. The second level 
46 contact ·set comprising bank contacts 86, 87 

and 88 is tlrn terminal of a trunk line com­
prisfng conductors 92, 93 and 94 which, ex­
temls ti> the connector F" (Fig. 3) in the 
second co,niector group. ·A third trunk 

50 IinP eomprising tlrn conductors 98, 99 and 
LOO ,~xte11cls from the third level contaet set 
comprising lxrnk contacts SH, 90 and 91; to 
the ring bai·k switch H' (Fig. 4); 

The c:nl:mector F" nmy be described brieHy 

55 as being. M the general type of connector 
s-ffitc:h disclose([ in the patent to Keith, 

½1'idrnon:ind El'iekson. Xo. 8HiJ7ii, grantecl 
J\forch :rt; UJO(i. The 'ein;nits are n1odifo•cl 
to a lar!n, extrnt, himewr. both to enable the 

fH! switch 
0

i<J operate in accordance with the 
two-wire syst,em of ('Ontrol and in order fo 
c:,,rry out the Yarious objcds of my inwn-
1ion as 11·ill be "'splainetl fully hereinafter. 
\ssociated with fop connector F• I }rnve 

G5 ~-IHrn n a busy signalii1g machine Q, a fre-

q11ency selecting switch S, and .intermittent 
ringing equipuient IR The bJrny signaling 

. machine (.2 may be common to the exchange 
and .is of the usual type found in other we11 
knov::n automatic telephone systems .. The _71, 

frequency selecting switch S is individual to 
the co1mudor F" and cmnp;:ises a stepping 
magnet 112 and wipers 14-2 a~nd H3 which 
are adapted to be operated for the purpose 
of selecting the ringing current genemtor 75 
required to signal a desired subscriber. The 
ringing equipment IR is common to 'tJ1e sec­
ond group of connectors. As shown herein 
it consists essentially of a relay 150, con­
trolled by a two segment intefrnpter1 which so 
is a(fapted when energiied to connect the. 
generators AC' to AC\ in:clusive, sinrnltune­
ously to the four generator leads extending 
to the :frequency selecting switches ,11ssoc1a, 
uted with connectors of the second group., In 85 

the deenergized position of the relay .150 
these four genemtor leads are comiected to 
the positive terminal of a booster battery.. . 

In Fig. 5 there is shown a modification of, 
the ringing equipment IR which is to be 90 

used in connect.ion with the first group o:f 
co1Jnectors. It will be seen that the onlv 
difference between the two' sets of 1·inging 
equipmuut is in foe construction of the inc 
ternipters employed. The intenupt.er shown 95 

in Fig.;'; has but a single live segment while 
the othe.r intcrrupterhas two live segments, 
thus providing evidently for the oiw, and 
two bell ringing. 

At t.he right of Fig. H there is shown a 100 

fragmentary portion of the bank of con,­
nector F!. The lower sets of banks are line 
contacts in the seventh, eighth, ninth and 
tenth levels while the upper· sets of contacts 
are private or test contacts in 'the corre7 105 

sponding levels. There is nothi1ig 1i(lW. in 
tho. bank wiring except the wiring: of the 
private bank contacts on the trunking- lt)vels. 
Considering first. the tenth leYel i11 which 
the gr~mps -of automatic· tnmk:, , a1:~ teqni.- no 
11ateq 1t has been assumed arbitrarily, that 
there. are three groups of trunks witli .thretl 
trunl~s in each of the fast two groups an<l 
four trunks in . the last. Each group qf , . 
trunks extends to a different itutoinatic,·ex- 115 

change, the last group i11cludfog tbc. trunk 
comprising aormal conductors :WO ti) 203, , 
inclusive, being the gl'Onp ·which extends ,to 
th(➔ automatic exchange. Z. There are four 
conductors for eneh of these frunJc lim;s, two. 120 

line conductors and t 1so pri,'ate or test .. con- , 
ductors. Tlrn division of the tiunk lines 
into groups is detern1i11ed by tlw inr;lusion of. 
a rrsisbrnce in the ser·ond te~t eor1d actor, of. 
the last trunk of ead1 ~!l'OllJl. This is clear:]:y 125 

shown in the dnrn·ing nnd tlw fun('tion cif 
the resistance will lw explained fullv heres 
after. The wiring of tlie ninth li;vel in 
which terminate th~ gT01!1)s oi' trunk line .ex­
te11ding to manual exchange:,; i:; f:iomewh,at 130 
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different. Each o:f these trunk lines has·only triple construction and are continuously in 
the usual three conductors, two line con- engagement with some contact set in the 
ductors and a test conductor. Grouping o:f .banlt. The grnei"utors AC1 to AC4, in­
trunks is determined by tying together both elusive, may be the :-mrne generators which 

5 · test contacts of each trunk in a group except are shown ii1 Fig. 3. The wiring of so much 70 

the last. The wiring of the remaining levels of the bank of the ring back switch H' as is 
is standard, the second test contact of etteh in use and the wiring of the bank of ring­
contact set being left dead. ing switch I is shown complete and will be 

The normal conductors 200 to 203, in- explained in the cie,c;cription of the opera-
10 elusive, extend t.o and terminate in a re- tion. • • 75 

peater M. This repeater comprises. essen- It has not been thought necessary to show 
tially a repeating coil R and the relays 225 any 'of the trunk lines which (;',xtend to 
to 229, inclusive, whose functions and op- manna] exchanges on account of the fact that 
eration will be described. The two con- the equipment associated with these trunk 

15 ductor trunk line (i extends to the distant lines is old and is in part shown in INg. 2· 80 

automatic ·cxclmnge ?,; where it termi.nates of the tlnnying,;. Considering- for example 
i.n the repeating coil R' ar;,;ociated with the the trunk line which is accessible to con­
repei1ter M'. The repeater M' except £or nector F 3 by way of the seventh set of con-
a slight circuit change necessary on acconnt tacts in the ninth level, the 11ormal con-

20 of the fact that it is adapted to be seized dnctots 207, 208 arnl 201) extend to aml ter- 85 

by a different type of switch in the main ex- minate in an individual line switch indi­
_i:hange may be similar in all re,;pects to the cated in Fig. 1 by the rnference character 
repeater M. The main exchange may be of the C5

• This line switch is :-,imilar in :dl re­
general'type disclosed in the patent to New- spects to the line switch C\ the circnits of 

25 forth #13,901, reissued April rn, 1H15. Calls which are shown in detail in Fig. 2. It will 90 

• from the mixed service exchange to the main he set'l! .then that in so far as the exchange 
exchanA"e arc extenclell b,v way of conductors equipment is concerned those trunk lines are 

'265': and 2(i(i which terminate in an in(1i- similar to the party line shown in Fig'. 2 
vidual line switdt. Calls in the reverse <1i- and COlllprise»·• tlw condnctorn :)0 and :n . 

. 30 rection ,which originate at the main exchange At the manual exchang-~\ each trnnk line ter- 95 

•are extended to the trunk line shown by mi.nates in the rnmal drop, jack, and cut off 
way of conductors 2(i2, 2<i3 and 2H.J: whfoh relay. Maniial equipment of this ki1:d is 
may terminate in a selector le,,cl ·or in ,;ome old an<l well known and need not be illus­
level of a group of rotary connect<irs. These tmted. ~& calls are completed at tlH~ mixed service. ex- Hiwinµ; described briefly the itpparatus 100 

c}J.ange .by \Vay· d concJnctors 241 µ.ml 24:3 involved in the system its operation will 
whichte1:iilinate in the line switch C0 (Fig. now be con,;idcre<1. The operation of the 
l);, '· · .·· . 

connector F" on local connections will first 
·The ring- back swi\ch R" is a vertical and be exp1ainecl and for this purpose it will be 

40 ~otary dir~ctively con.tf~lled switch sim_i1ar assumed that the subscriber at substation A 1 ,105 

. 1h mechamcal constrnl:hon to the switch desires to obtain connecticni with the sub­
sl,10wn in th~ i>at,en.t.to K~it11, Erickson.an<l • scriber at s11bstation A10 (Fig. 1), the tele­
Eri~kson, ~o." 815.17G, the circnits being p1ione nnmher of the latter substation being 
inodifiecl1 .. ho)vever, ill' oi•dcr to iidapt the 2842. ·when the calling subscriber at snb-

46 switch to the two wire system of c,ontrnl :m<l station ·A' removes his receiver to· initiate 110 

being·furtlier iQiodified to ,mable the H\\'itch • the call the switch hook 12 is permitted to 
to perform its J1111ction of a. ring back appa- ri~c abont half way where it is held by the 
ratus. 3'he switch H' has hht two wipers in- locking lever 19. In this" position of the 
dicated bv reference charaoters 330 and 331 ,;witch hook contact springs 20 and 21 .are' 

50 and onlv the fiv<l lower levels-of line contacts separated while' contact springs 21 and 22 115 

are used. The private or '.test contacts are are · brought into engagement with each 
omitted entirely. • . • other, the1·eby bridging the condenser 14, 

The ringing s_witch I is a singfo motion ·receiver 10 itnd secondary winding 15 across 
rotiu~ switch and may he of anv suitable the tw-o- conductors of tl1e line. The calling 

55 construct.i011; it being nece.SH!\l'Y 011.ly' to pro~ subscriber will now place the receiYer to his 120 
vide connectio)ls for the wipers which permit ear in order to determine whether or not 
their continuotis fo1·wiu·d.111m;ement as shown the line fr, in use. · No conversation being 
in"the•patelit to Lu.,mb No. 1,193,160, granted heard the locki1ig leYer 1!) is now released 
August 1, 191G. In its preferred form and hy hand, whereupon the switch hook 12 is 

60 as shown diagrammatically herein it com- permitted to rise to its final position. Con- 125 

:prises essentially a stepping magn~t 350, ~n tact springs 21, 22 and. :m are now i_n en­
.mterrupter relay 351; the .three wipers 3a4; • gagement anc1 the tram-mutter 11 anclprmrnry 
3M and 356 and 25 • sets of bank contacts winding 16 of the induction .coil are bridged 
arranged'in'the arc of a-circle. The-wipers across the line in parallel with the :receiver. - ••• 

· 85 of the switch are of the usual double or By the closure of the transmitter bridge a 130 
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flow o! current is established in the wind- 56 in series, slow acting relay 52 remaining 

ing of the line relay 32 of line switch Ci, as in operated position notwithstanding the 

follows: ground at G1, inner set of cut off interruptions in its circuit produced by the 

springs, hne conductor 31, primary winding monientary deenergizations of theline re~ay. 

0 rn,, transmitter 11, contact springs 23, 22 The vertical magnet 56 responds to the 1m0 70 

and 21, line conductor 30, outside set of cut pulses, transmitted by the line relay and op-

off springs and the windings of the line re- erates to raise the switch shaft and the wip-

lay 3i~ to battery. Upon attracting its ar- ers 80, Si and 82 until the latter stanq: op­

mature the line relay 32 closes a circuit for posite the second horizontal level of bank 

10 the operating- winding- :36. Upon energiz- contacts. The relay 53 is energized 'in se- 7 5 

ing, the operating- wtndfng at.tracts both the ries with the vertical ma,gnet, and being slow 

plunger arm 33 ana tne cut off_ arma~t'.re actin.g, retains- its armatures in operated 

34; the forrner through the medmm of its position during the series of impulses. At 

p1nnger (not shown) forcing the bank the first upward movement o:f the shaft the 

15 ;-;prings 40 to 43, inclusive, into engagement, off normal springs 59 are closed, thereby so 

respectively, with contacts -±4 to 1±1, inclu- • completing an initial energizing circuit for 

si rn; and the latter disconnecting the line the stepping relay 54: which extends from 

conclnctors ;30 and 31 from the line relav 32 the grounded conductor 61 by way of the 

and from the grounded pole of battery. lower armature of relay 53, the off normal 

~o By the engagem(;)nt of bank springs 40 and springs 59, and the winding of the said 85 

,,rn, respectively, with contacts 44 and 47, the relay 54 to battery. Upon energizing;_the 

line c(mductors 30 and 31 are extended by relay 54 locks itself independent of relay 

way of normallv closed contacts o-f the 53 at its upper armature and at its lower 

sw1t<·hing relay 5.8 to the .impedance coil 5'} armature prepares a circuit for the rotary 

25 a11d tbc~ line relay 50 of the selector E . magnet 55 which is held open during the 90 

The line relay 50 is accordingly energized vertical movement of the switch by the re­

oYer the dosed line circuit, inc)uding sub- lay 53. In addition to those described the 

station A', ,md upon attracting its armature slow acting relay 53 has a new :function, in 

closes a circuit for the slow acting release that at its upper armature it connects the 

30 relay 52. Upon energizing,· relay 52 • com- lower low resistance winding of impedance 95 

pletes a holding circuit for the line switch coil 51 in parallel with the uppei; winding. 

C4 which may be traced as follows: ground The lower winding of relay 51 is prefer-

at G", working contact of armature 60. and ably non-inductive and its inclusion in the 

the sai(_l armature, conclnctor 61, contact 45, line reduces the resistance and impedance • 

35 bank spring -U, holding winding 3\ and of the control circuit including the line re- 100 

terminal 49 to bnttery. The line relay 32 lay 50, thereby greatly improving the op-

is slow acting-_in order that it may retain its erafion of the selector switch in response 

armature in operated position until after die to impulses. On long rural telephone lines 

above traced. circuit has been completed.- A this feature -is of considerable value. 

40 hrnnch of the holdinl,li circuit extends by way To proceed with the operation, when tthe lij5 

of conductor 37 to multiple test conta-.~ts in slow acting relay 53 deenergizes at the end 

the banks of the connector switches which of the. vertical mo-vement of the switch a 

have acce'ss to the line of substation A', .circuit is, completed for the rotary magnet 

. where by a ground I90tent.ial upon these test 55 extencling from the grounded conductor 

45 contacts the 1ine is made busy. By the en- 61, by way of tlre ·springs controlled by the .110 

gagement of bank spring ±2 with contact lower armature of refay 53, the lovyer arma-

46, the ma:-;ter switch D is operated in the ture of relay 54 and the winding of the r@­

usual manner to advance, the plungers of tary magnet 55 to battery. 1 Upon energiz-

a11 the remaining idle line switches into ing, the rqtary magnet advances the wipers 

50 position before the terminals of the next • 80, 81 and 82 into engagement with the first 115 

icl1e trunk J-ine. 
set of bank contacts in the second level. 

The foregoing trunk se,1.ecting onerations Near the end of its stroke the rotary magnet 

have occurred automatically in re;ponse to opens its interrupter cont1wt and thereby 

the removal of the receiver. The calling breaks the locking circuit of the stepping 

65 ,rnbscriher will now opemte his callin:g de-- • relay 54. Upon the deenergization of the 120 

.-ice in accordance with the first digit in stepping relay, the_ circuit o~ thk rotary 

the desired number, or the digit 2, thereby magnet is in turn broken and the rotary 

tvvicc separating the impulse.springs 18 :md magnet also cleener~izes. _ The operation 

producing two interruptions in the circuit now depends upon wnether or not the first 

60 of the line relay 50. In response to these trunk line is busy or not. If this trunk 125 

intenuptions of its. circuit, the line relay line is busy the test contact with which the. 

50 is deiinergized_ a couple of· times and at private or test wiper 81 is in engagement 

eaeh deiinerg-ization transmits an impulse will have a ground potential upon it and 

from ground G3 through the low resistance the cfrcvit of the stepping relay 54 will 

'.11:i ,,low ,lding relay 53· a,nd the ve:rtical magnet again be closed. Upon energizin~ once 130 
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nH?re, the stepping relay eo1ilt)l~~tes thli ch·- 1/J-l., 1t1·1nutu1•c 120 and· its, l'esting contact, cmt of the rotary magnet afi l:illfore and the armat1mi l::!8 and it:-. working confact, .wind­invitrh wiper;; are advancp1{ to tire Het•oiid ing of low l'(~si:-:timce, slow acting relay 105 set of <'Onta,~ts. Since the 'stepping rcluy 1tnd winding of the vertical magnet 110, and 5 /i4 and the rota'ry irrn~net each interrupt_ th(i-sid(J :-:witeh wipet 114 in.first position 70 'the circuit of the other it ,vill be· Heen tb:it to l>Httery .. fo i·esponse to impulses received the swhch wipers will continue to be !t<l- oret the abo1·e circuit the vertical magnet vanced step by step as long ·as the test OJi(Jl'ilfnH to raise the connector shaft- step wiper 81 engage:-. busy or gro11nde~l test c<?n- },f stf\J) 1mtil the wipers 170 to 173, iriclu-· 10 tacts. When·.11 test contact u,;soc·rnted with si'vc, :-;tall(l opposite the eighth horizontal 76 an· idle trnnk line is reached, itssuriie<l to fol'!d of bank contacts. The relay 105 is be the test fontttct 87, the test wipe,r 81 will <'lll'l'gi-v.ed in_serics with the vertical ma~et find· no gl'ci'imd potential and t.he stepping· aud ri"tains its arr111tt11rc during the senes 1'\llay !34 will not be onel'giiw<l: Instead tl10. o(imp11l:-.es as·usual. At its upper arma-· J 6 switching relay :18 which 11nti I now bas been -whi mo, !'clay 1(),i connects the right hand 80 shol't circuited is em~rgi:wd over a <'ircuit 1,·incling of the i111pe<lanc-e· coil li>3 in mnl-. which n'my 'be trace<l briefly as follows: j iple 11·ith the left hand winding in order groun~led conductor (il, will(ling i>f the to 1_·Pduce the l'e,d:,tall\'l\ and i111pedance of switching relay !i8, interrnptel' eoutac~ of the cimtrol eil'c11it of the line relay 103, 20 the l'Otary magnet Mi, off nor111al sprrngs this being t.lw sa111e operntion that was lle- 86 flf), an& the winding of the sh•pping relay :-.<'rilJ<'d in the ease of the selector E.' In Ii-! to battery. Reluy i'i8 is :-;uflicient.ly high addition tlw .1·l'lay lOJ closes a circuit fo1· in resistance to n;nder t.lm relay ii-I- inope1·- t-lH' pl'irnte uwgnct 108 as follows: ground atirn. • Upon emwgi1.ing, relay i'i8 opens n at- (i', al'lllature rn1, spring 132, and the 26 contact in tlm circuit of the rel<•asc magnet ll'in<ling nf tire pl'irate magnet 108 to bat- 90 -Ji7 at its low<'!' armaturn; at its upper arma- tl'r·v. ,\t tlw encl <>f the vertical movement ture shifts the conneetion of the test wiper: of 
0

thP :-.1Yitch the relay 105 and the prirnte • 81 from its • upper to its lo\1·1ir _terminal; rnag1H't • 108 :11·e llP.ii11ergi1.ed, the latter per-' nnd itt.its two innei· a1·11iat11rns d1:-.c01n).el'ts fom1i1w its ll'Pll known function of a<lvanc-;ao tla~ l,ine collfi11do1·s ao aiul :11 from their -i1J<r tlH; 'sidl' switch wipers 113, 114 and lla 96 conneetion in the selectoi· E' an<I extends totlH•it· sP,l"<>n<l position. • • them by 11':t,Y b,f wipers 80 and 82, l,;mk COIi- The tlril'<I di.git -1: of ,the desired number tacts 8(i and 88, ('Oll<lucton; !Ji _!llld !J-1-, all(l ' may ll011' be <·al led in the same manner as contacts C'ontmlle<l by relay 101 ·:~n<I 102 to t.]w p11\c·Pding- digits.' A series of four in-15 the wi1uliog-:-; of tho i111ped1tnce coll lim an<l fo1T11ptio11:-.· is now procluccd in the circuit of 100 the line mlay 1{)3, 1·espp.ctjl'<dy, of the con~ tlw lirw relay 10i3 and the saicl relay ac­nector I◄'" •• The line rday lWl is aeeordingly:, c<irdi11frly is ;wain clci•nergize;l momentarily· 
- , I 11 • '- 'l ' l ,-, ,.. ' 

energ1;r.e<l <>V~\I' tie l'!l 111g suuscr1 ier s oop a 1111111!)(•1· of ti111es. Noiy, however, the side and cloHes the nsnal circuit for tl1e slow act- :-mitcli wiper• 11--! havin<>' been advanced to 40 ing- re_le,ase relay. 10-1-. Th i:da~tm· !'<;lay'· II p~m it:,; seeond position, .irnp,~ses are tra11srnitted 106 en<\i'grirng, completes a h<~ld1ng. ~ll'l'Lllt fot· to tlH• l'ot.ar,v 1uagnet 111 as follows: ground .t.lm :-;1•.IPetor R' and the ln!e sw1tcl1 C-1 _as at. O°, wipm· 1-1-2 of the frcqnpncy selecting follows: g-rciund at (P, spnng Hll arnl its :,;witeh .S, eon<l11ctor· rn+, arrnatnre 12G and rnsting <'Olltact, an11at111'<\ EW an<l its work- its rcstiiw cont.act arm;ttnre 128 and its . 45 ing conti1ct, winding li'ii of in<lnet.jon eoil worki11g· t~mtaet, ,;inding <>f tlrn relay 10.i, 110 
P, <'011<l11l'to1· !l:!,· bank cont.act 8,, _,\ !l"'I' ~1, resting contal't of spring rn+ and the saicl - an<l tlw IIJ>f>PI' armature of relay /i8 ah1l its :-;ririn" • windin& of the 1·cit.ary mao-net 111 I . . - . t (•O l ,.., .., . . ,.. . _, 
w01· ,_rng ~-on~a!-t. to JUnd.1011 porn_ ,.,.,. w ier('. and. the si<l~'. switch wi)?er lH i~ second the e11·'.·111t. d1v1<!Ps, 01m lirn1wh_ PXt~mdmg by po:-1t1011 to battery. In i'esponsc to impulses 60 way of tlw previously t.r:tce<l e1rcn1t thl'0.11gh 01·p1• .the llio1·e eircuit the 1·otnry_ m_agnet ll6 nday:-. .i8_ :~n~l i'i-! to batter·y and the other is opPrat<'.<I fo rotate the connect.or sh11.ft hra_nch_ 101n111.g thl\. <·011<luctor 01 o~·m· unti,1 the 11'.ipers 170 to 173, inclusive, arrive whrch 1t suppl res hold mg gr·o11nd to the line at the fo111·th i-;et <if contacts iri the eighth switch-G'. . . ~ , 1<'1'<'1. The slow acting relay 105 is <mer-

56 The callrng s.ub:-.<;1·1lm1· nmy now ?remte gi1,pd as ·1,pfore. and performs tho s:tl!Ie op. 12(1 
his calling devr<·<\ 111. 1u·co1·dance with t.he erntions i1kl11<lin" the closm·e· of the circuit· H(\('ond _digit 8 of. tho ~a!lcd lllllll!!e~, tl_1erehy of tlw P('irntr):;;J\g•1w~ 108. At the end of pl'Odll<'l.ll/-!,' a serres of 111fotT11ptrons 1n the tlie 1·otatro1n;·ft,l1e switch the relay 10;i and ci1·e11it of tlw line l'Clay ma. · fo ,·esponse to tlw p1·ivate 111ag11et cfoiinergize and the side 60 tl,cs(i intP1T11pti6ns of its <·il'i''.11it t!w linerelay swit<·h ll'ipe1·s a1·0· advanced to their thir·d 125 Joa is d<•i•1w1·gize<l :t co1·J'.<',spoml1ng number positio11, it. !>Ping ass11111Pd ·that the called of tinws and at C'ach dei;11eg-i1.at.ion trans- Jlrw i:-. id!(•. -mits an impul:-.u to the vtwtical 111ag1wt lH}' ',Tire 1,wrr11al <·011<l1wtors ~10, 21-1 uncl ~rn O\'<il' tlw following p:tth: gl'Oillld at 0°, wiper ,yhi<::lfy;tr1'11,ri11att\ i\1 the fvurth :-;et. of con-65 142 of. the frm1uency selector S1 conductor tact:-.· nf the. eighth lc\'el ~xtend to and tor: J 30 
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minate in the individual lrne switch C3 (Fig·. 
1) in .the. snrrie ma.nner that the normal con­
ductors· 37, i3$ ,md 39 terminate in the -i.n­
divir1ual line switch C4 ( Fig. 2). YVh(;n 

5 the; s:ide switch of the connector is ndvnneed 
w third positi.on, therc:fore, a circuit i::, com­
pleted for. the cut off 01· holding winding· 
of the 9alled line s1;vitch (>; \\'h ieh nurv be; 
traced as. :fo.llaws: ground at 0'1 an,:t' the· 

10 side switch ,;,;iper 115 in third pu,ition, 
lower private wiper 171, conductor 2m, and 
the cut otf winding oi line switch C3 to 
battery. The cut off armature of the c,illc(1 
line switch is there1tpon attracted to clear 

15 the ca1led line of its normal b:dte;-y and 
ground connections, Ground (}'l nls,, ex­
tends to the multiples of the test cont;1.et. 
with which the ,viper 171 is :in engagement. 
and ~h~ called line is t}rns made busy to th,~. 

20 remammg connectors m the group. 
The wipers of the connector having been 

advanced into engagement. with the set of 
bank contucts associated with the desire(l 
called line the .next opernti<)ll is the estab-, 

25 lishrnent of a signaling circuit for ringing 
the bell iit. the desired station on the line. 
In order to accomplish this the freauenn· 
selecting switch S must he ,operah,d.' Th"e 
callin,g- subscriber aec9rdi.ngly wi.ll now op- -

so erate his calling device for the final dio·it 2 
-of the .called num):ier with the result th-;Ctwo 
inte_rruptions are produced in the circuit of 
the. Jin.e)."eirry 10B. The eonseauent deCner,rri­
zations of the line relay nm~ vrodnce tZ~o 

35 current impulses in the.circnit
0

0f the step­
ping magnet 11:2 of the frequency selector S. 
This circuit may be trnced ,,,; follows:: 
ground ,at 06,. wiper 142, conduetor 154, 
armature l~H i1nd its resting contact, n:n11a-

-10 ture 128 and its vvorking- contact, winding of 
relay 105, v.inding of the stepping magnet 
1]2 :ind tlrn side switcl, ,v~ner 114 i.n third 
positioil tq hnttery .. In rPsponsB to the two 
:inirmbes receiye,d over the ahove ci.rcuit the 

45 ,1:,:igner .. 112 i.s operated to adv11.nce the 
w,p~rs 11~ H!H1 143 two steps, ,~herdJy tl~ey 
are brougi1t mto engagement with the third 
contacts in_ their respective banks. iU the 
first rn◊Vf'_ment of foe ,vipc, 142 ground G0 

50 is disconnected frm11 conductor· 154. Since 
the relay 106 is energizt~d .in series ,vith the 
magrw.t 112,. however, the armature 128 of 
the Yim: n,1.ny i.s not - disconnected from 
gron:nd, but the movemei1t of the wiper 142 

The side switch bv llil' nlrcady arrivc1,d nt its 
n.1.ost o.dYanced po~; t,{{;11 is n~)t further nf­
foc:i:ed hy the det'.rn,rgi,;atio!l of the private 
1n~1gn0t. __ A_ ~ignnlintr circuit has non-. bt'(~n_ 

estnbl-ishe.d as fol}o\YS: ?,;TOHild at{}\ ;)g-eycle 70 

f;~;~~:::trh ~)\\a'.~0
\
1
~~)cf .,'.};,~

1\~n:~~:;;1~~n:/1~,:;1~: 
eT~i.i 01· h~ad . .l 3f\~ \~-1ner i .t;:) of the fr~)tptPncv 

~::::t:1~\:~~';;;l~;)il~' ;}r:~::'.i c;ri(~ ':!j~{\~~\\\~t/::::[~ 7 5 

· f.it\{\:;+~~i~Itt:/~iWil~\jI '° 
ar1nrd:ure, a1•1f1n..tnre 1:37 ~=-ud its 1·e.sting eon.­
bet, 11ppp1· windi11g o:i' the 1·]ng c11t oif n)-
]ny lO'i', side s,vi.tclJ ·tYiper 11i3~ i1--1 third pn~)­
"fion, to bnttery. By the opr-ration o:f° th(~ 
ringing lnterruptr·r IR 1·ingl·ng· cu1Tent fr(n11 85 
Hie generator A(? is projf~c:te(l intermit­
tently out over the ci,lled line to signal the 
called subscriLt:r~ the Construction of the in-
t.errnpter being Such tlH;t' tv?o rauidlv suc­
ceeding idtPr11;.tting current. jn1;{ul~{;D '::ire 9!.:J 
p~~odnced f.olio\',-ed by a si.lent period {Yi: ~CV·· 

end times tlrn length of the interval hetwren 
impulses. 'When, however, the ringing em·­
rent is cut off from the line bv the dei;nerffi-

. ~ l J ~ 
zat1011 Oi re ay 1.)0 the generator ]13ad l;};) is 95 
connected to the positi.<'e pole of the bocstc,1• 
battery sho\vn just above _.,to th~ 1·ight of re-
lay l!\O. The ring et,t off relus 1iYi is -;o •Hl­
justr:<.l .that it is not ener£Iized hy the ri11 rjr-,Q-" 

eurrent while t1i.e reeoi·;;,:;1' :1t t'he • calh:ct~st;;.~ 10,1 

tion is on the hook. Vfhen the teceiwr is 
removed, however. the re1ay mt 1;, enero·izod 

' J ' • j ,,, ·1 • ' ' L ,-, ' 
e1t.1er by curren; trom tne mam 1.mttery m 
series with the gemmi.tor then in use or by 
current fro1n the rnain bntterv in se.ries \?}th l{)D 

the booste1.· battery. • 
'l'he ringer at substation 1t10 is tuned to 

respond to the 33 cycle and since tbe sub­
scriber at this station has been instructed to 
answer 'ivhen a twd bdl ring is received he HG 

wiH now remove :his receiver and immedi­
ntaly release the m-viteh hook to its firrnl or 
trrlking position. The }'ing rut off relv.v 107 
is thereupon energized at once irrespective 
of the position of the ringin,Q; interrupter Iilt 115 
and establishes rt locking •:?.irrult for it.sei! 
as foHfrVJ'S :' grouHd s.:t (}10 

'I off 11or1nal spring· 
147 t~:::·1d the t~i1tact , engag·ed therebJ~ 
(brought h~to engagen1ent. at the first up­
ward movernent of the ffwitch shaft), arn1a,- 120 

ture 139 and its working con_tact :.i,nd Hw 
io1Ner Yvinding oI the ring cut fJf'f :reln.y .10'7 

55 1ias . no effect {m the operation for arma­
ture 126 is temporarily supplied with ground 
from (F hy wav of armature i:-n, itnd snring 
132 and ifo woi:king eontaet. Rt;lay 105 nis,j 
closes the ei i·r:uit or the private magnet 108 

80 as us1u1.] r1.nd rne private magnet is therefore 
energrne1 dur-ir,g .the opemtion of the fre­
quency: selector S in order to disconnect the· 
line wipers 172 and l'i'H. At the end of the 
final series oi impulses th(~ relay 105 and 

to battery. As a fm-ther result of its energi-• 
zation relay 107 <liscon.nects the line winers 

• 172 and 173 from, its upper winding ~and 1!15 

from the generatm; 1ead 144 and connects 
them ir,ste1id to tho upper and lowei· heavy 
tal~inrr condnctor:·1, resp•~ctive1y~ Tra,n;:;nnit-•. 
ter current for the eallod substation is now 
supplied as jolfows: ground at G10

, off nor• iso 
1m the private magnet 108 arn deenei:gized~ 
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mal spring 147 and· the contact engaged thereby, armature 139 and its working con­tact, the lower winding of the answering bridge relay 102, resting contact of spring 5 lll) and the said spring, working contact of armature 138 and the said armature, arrr1a~. ture 141 and its resting contact, wiper 173, normal conductor 212 to and through the substation A 10 , normal conductor 211, wiper 10 172, resting contact of armature 140 and the said armature, armature 137 and its working contact, spring 117 and its resting contact, upper winding of the answering bridge re-. lay 102, and the winding 151 of induption 15 coil P to battery. The cufrent flow over the above circuit serves to energize the relay 102 which at its armature 123 short.circuits the winding 151 of the induction coil P and at its armatures 122 and 124 reverses the in-20 coming line conductors 92 and 94 as regards their connection to the windings of im­pedance coil 153 and the line relay 10a. In addition, at the ,,orking contact of spri11g 125, controlled by armatui'e, 124; ·the npp<'r 25 eondenser is <·omweted to complete the talk­ing circuit. The l'<\Venml of the line conduc­tors descrilie< l is mmful in cert:, in "ase:; for controlling a meter or coin collecting device associated with the calling line, bnt r;ince 30 there is nothing new in this operation 11!> measurnrl serviee devices have hcen :,;hown; The n',(jltired connection has now lieen establislie<l. Talking c11rn·nt is supplied to the transmitfor at the eillled substation 35 through the wirnlings of relay 102 as already explained; while talkiqg- current for the transmitter at the calling ,mhstation is supplied through thC\ windings of relay 103 arn[ impedance coil lii,3. The path for the {0 voic(' currents through the several switches. has heen drawn in hea.vy linci, and will be rPadilv understood without further ex-planation. . • When the conversation is finished both 45 snbscdhers wil! repl.t(·e their receivers. Tiy the replacement of the receiver at substation A' the line relay 10?. of conn(\etor F" is de­energir.ed, followt><l hy the de1;nel'gir.ation • of tlw slow acting 1·tdea;;e rnlay 10-l. A 50 circuit is thereupon t•stahlished for the re-· ]Pase mal!net 10!1 ·as follows: gronnd at (}", spring l:tl and its 1·esting contact., anna­tut·t> 12!1 and. its resting contnct, Dff norllfal spring 1-liff and tlw t·ontact in engagt'lliept 55 .thPl'el\'itli, and the win<1ing of the release mag-net HJ!) to lmtt<•1·y. By the mrnrgiza- • tion of the releast! nmgnet the switch shaft and the side switch wipPt's a1·e restor<'<l ·to norrrni.l position in the 11smtl manner, the 60 <·ir<·uit of the 1nag11d, being broken when tlw sliaft !'f'a('hes its lowest position.· As a forther result ~f the dei;nergir.ation of re­lay 10.J. t!H• holding cil'<'nit Pxkn<ling back to tliP sdt•ctor E' ,llld t]ie line switch ·c4• 65 is lll'olii•II. ,\s it n•.~ult the swit<-hing n~lay 

• 58 at the selector E' is deenergized to close a circuit for the release magnet 57 and the selector is thereupon restored to normal 'h1 substantially the same way as was the con­nector F 3
• Upon the cessation of current 70 fl.ow in the holding winding 35 of the line switch C4 the· plunger is withdrawn· from the bank, whereupon all the apparatus in-. volved in the connection will have been re-stored to normal position. • . , 7'6 In the foregoing it has been assumed that' the called line was idle when connection was extended thereto. If the called line had been busy a somewhat different opera­tion at the. connector switch would have re- 80 s.ulted for ·the purpose of transmitting· a· busy signal to the calling subscriber. • In order to explain how this is done it will be assumed that the line of substation A10 • when called, as explained in the, foregoing 85 paragraphs, ·was in use. Under these cir­·cumstances there is a ground potential upon the lower test confact of the contact set asso­ciated with the called line either by way of thH norrnal_condnctor 210 or by way of the. 90 bank mnlt1ple. It follQws therefore th:tt when the slow a.cting relay .105 is deener­gizell at the end of the second sel'ies of im­pulses directed to the conn~tor F 3 that the private magnet 108 is not ,deenergized as 95 is the case when the called line is idle but is held . up· hy current flow over the follow- , ing. path: gi·onnded busy test contact; pri­vate or test wiper 171, side switch wip~r 11.5 in secmid position; contact springs ~n-· 100 trolled by armature 135 of te.~ relay 106, • • winding of the said test . relay, contact sp1·ings contl'O!le<l hy the !trnrntm·e of. tfm rotnry magnet 111, restmg c~tact of spring 132 and the said'. spring, and the tor, winding of .the private miignet 108 to bnt--tel'y. The priva~ magnet being maintaint•d cner-giz(!<l, the sicle switch wipers are locke1l in secornl positino. and the ·line wipers 172 and 173 itre mflintained disconnected. at 110 armatures 140 ancl 141 of the pt'ivatc JIHlg-net. The test relay 106 fa .energized fo series with the private µmgnet and ,Rt its '.trm:~tnre pHi completes a Jockin~ cit;cnit for 1t'ielf and the said magnet wluch extends 1J s· from ground G10 all<1 ·which is inclept~ndcnt • of the test w_iper. •• In other words g-mtmcl 0 10 it; sttbs~ituted by the operation. of \mna­ture 135 for _g:mmd on the busy test con-t.art. In 1ttld1t.1on, the test ·r.efay 10H opens i20 the cireuit of the r-otary mag-rH~t 111 at spring contacts cont:rollml hy armatnre rn:1 and at itrrnatnre mfr connects ·a lead from the lii1sy sigrialing_11nt'i'.hinc ;Q to th<\ lcnyer talking- condt•ctoc. A distinctive signal is 125 tl111s transmitted to the calling suhscriher to infonh him that,thc <lesi,:<~<l lil)e is for the prPsent in11cqes.5ible. As is qswil nri<ler snch circtimshmces, the calling' subscriber will then replace his reccivor whereupon the 180 ' 
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automatic switches are~rcstored as herein­

before described. 
All two bell· stations are called from the 

second group of conncetors like station A1 f. 
5 The one bell stations, however, are called 

from the first group of connectors which 

have associated with them the ringing equip­

ments shown in Fig. 5. Considering sta­

tion An which we may assnme to be a one hell 

10 33 cycle station, the number of this station 
will be 1842 and connection may be extended 

thereto in substantially the Rame manner as 

above described; exce1;t that the selector E', 
being operated in accordance with the digit 

15 1 rnther than in accordance with the digit 2, 
selects nn idle connector in the first group 
insteacl of an idle connector in the second 

group. The operation of the selected con­
nector is of course the same as has been al-

20 ready described and the only other differ­
ence occurring in the establishment of the 

connection which needs to be mentioned is 
the substitution of the one bell signal for 
the two bell signal. Thi.s it "·ill be readily 

25 nndcrstoocl is accompli.shecl by the. use of a 
single segment in t.he common ringing in­
terrupter as is shmvn clearly in Fig. 5. 
There is hothing nnusual in the manner of 
exte1iding connectioti.s to strai,,zht. or fonr. 

30 party 1 inc stations and conseqnently no de­
tailed explanation "iv.ill he given. 

Htning deRcr·ibed the operation of the i,p­
pn rnl11s in compl<iting 1ocal cmmections I 
wi11 now explain how connections are ex-

35 tended from the local or mixed service ex­

C'hange to a distant automatic exchange :ts 
for PXarnple the exehang-e Z (Fig. l). The 

call nrnnber for each of the exchanges to 

whid1 trnnk connections may be extemfad is 

40 cleterniined by the grnnp of ~onneetoi:s from 

\\·hich tlw trunk lines a.re accessible and by 

the location of the first trnnk line in the 

hanks of the connectors in the group. It 
follows therefore that since the trunk lines 

45 extcndit1,g to the exchange Z terminate in 

the last fom· contact sets in the tenth level 

of the scrnncl group of connectors, the tele­
phone :rrnmber to he ca11ed in 0rc1er to.extend 

a connection to an irlle one of these trunk 

50 Jines is !-he nnmbef 207. For convenience it 

will be assumed thilt the subscriber at sub­
station A' desires to obtain connection with 

".ome subscriber at the fc'Xchange Z, and it 

will be farther assnmec1 that the first three 

55 of the h'nnk lines which extend to the ex­
change Z are busy. The operation of the 

line switch C4 and the operation of the first 

'selector E' rrsponsive, respectively, to the 

rem()Yitl of the· receiYer anrl to the ca11ing 

60 ,of the first digit of the llllllltJer are die same 

as w;l:i r(escr1lied i11 the explanation of the 

t>stahlishi11ent of a. local connection. Like­
wise the op(\1;ation of the connector F 3 in 

rt-sponse to the cal1ing of the digits 0 and 7 

65 is pr~c.iscly the same as has already been de-

serihed except oJ eours(~ that it is Eow bcim.r 

opllrated to a different level and to a diffei::: 
cnt contact S(:t in tlrn seleeted leve:. In drn 
case, n<nv under ccnsi(lerat ion, ho\Yeve1·~ a.ft;:,r 

the connector is op~ratecl to cstabEsh con- 70 

nection with the first trnnk line of tlw de-• 

sired group, if this first trunk faw is bnsy it 
is neeessa.rv to seleet an idle trunk line of tlrn 

group, ancl tlwreafter a switching operntiun 

is performed by which the line condnctnrn 75 

are extended by clirect metallic connN·tion 

thi-ough to tlui' line comluctors of the se­

lected idle trnnk line. These operations ·,riH 
now be described. 

Ii ·\vc ns~-un1c as heJore n1entio1)c1J th:ti:, t1u~ SG 

first three trunk lim's whid1 • t,,.rmirnttl\ l'c-­

spective1y, in the seventh, eighth ,rn<l ninth 

sets of cont.acts in the tenth krnI u1·e birn\' 

there will be a gronnd potentini upon both 

the upper and lower test cont.nets of e,ich 35 

contact set. It follows therefore tlrnt when 

the connector F:i is operate<l to bring its 

wipers 170 to 173, inclusive. into engnc;ement 
with tho se.vc\nth set of contaet,; in lh(, tenth 

level, and the slow actinp: secies rulay 10:; 90 

deiinergizes at the end of flw fhrn 1 series of 

cantrollin;!t impulses, a circuit will he es­
tal?lishecl throngh the test refo_y 106 nrnl the 
prlYate magnet 108 as fo11o,-rs: ground on 

the lower test contact of the scnmth contnct 05 

·set in the tenth foYel, test wi1Jer 171, side 
switch wiper 115 in second position. Cf'' u,_,;t, 

springs controlled by :trnrntnre l;Ji\ i\:tnd-· 

ing of test rP}ny lOG, t(n1ta~·t sp1:in~·s con· 
tro1letl h_y the ti.rm,ttn re of the rotar~y ma.g- 100 

net 111, • resting contact of spring 1:32 anft 

the said spring, and the winding of the pci-
Y,1te 1nng·net. to battery~ By thi._~ e::::tablish- . 

ment of the above circuit ths JE·ivnte 
net 108 is maintained oner.:iiicd thns :;_05 

ing tlw side switch wipers· in :second pc::;1--

tio'.1; ~l~e test ~clay 10(} is r2rc,,.rgize(l in 
senes \ntl1 the private magnet ::m,l upm1 at­
tracting its armature 13;'1 compldes ,l. circuit 

for the rotary magnet 111 as follows: grmmll HO 

on th,~ upper test contact of the Reventh 

contact set in the tenth lercl, tc,c:t wiper 170, 

armatnre ma, contact spring 134, v,inding 

of the robtry magnet 111 and the side switch 

wiper 114 to battery. By the operation of l l1ii 

the rotary magnet the connector wipers 
are adv:mced one step into cngng·ement •sifa 

the eighth set of contacts in the t,,.nth level. 

Near the end of its stroke the armature of 

the rotriry magnet conncct;c: ground G1• t.o i2t! 

the private magnet and at the same time 

breaks the energizing circuit of the test re-
lay lOfi, the test relay accordingly heing ck­
energized. By the falling 1nck of the te;,;t, 

relay the tirenit oJ the rohn-y mag-net is lZii 

interrnptecl and the m:iµ:net is therni'o~·r1 do­
enel'gized, It being assun1ea that tho h.-·nnk:: 

1ine terrninating int.he P1{r11t.h contac-t is ~d:;;n 

bnsy, the form1.}r circ1rit tlm)Hj_.';tl the iP,;\ 

i·elay 106 and the private rrn,gnd 108 will :u:(D 
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• now be reestablished and 'the rofary magnet, will again be energized to a<l vance the con­.nector wipers into enga:gement. with the ninth set of contacts. • The ninth set of con, 5 tacts being als6 busy the same oper~tion is agaiil repeated and the ,yipe1's of the c~n­nect_or nre a.dvanced into enga-gement -(v1th the tenth set of contacts which we will as­suine to be idle. ·when the rofary m:ignet ·10 deiinergizes for the last time. since there is no ground potential upon the test contact with which the wiper 171 is now in engage­ment, the test relay' 10{; will no't again he energized and .thG priv.ate magnet 108 will 15 be permitted t.o deenergize. By this lattet· operation the side switch wipers are ad-· vanced in- the· usual manner to their third position. 1 \ . . • • • 
By th~ advance -of ~ide switch wipers 115 20 and 113 to their thirq positions a circuit is. cowpleted for the-switching relny 101 as·fol-. low~: gro1\rid at G8

, side switd1 wiper 115 • in thinl pqsition, test wiper 171, conductor· .201. pontact poiht-,24ti, spring-245, ppnchtctor 25 200, resis,tilnce 204, test wiper\ 170, armature 13.3 a_n,d its: r;esting contact,. oiJ: n~rlllal _con­tu ct ·145_ .( clo$ed only on· the tenth level), wmdiug of' r,,:hy 101, and thw side ·switch wiper .11. 3 tp battery, . Upon the m1ergiza-Jq tron <rf Hi;e s,vitching re.Jay 101 ii circuit is completed for the r:ing. cut off relay. 107 as follows: ·gh)llnd at Gu, contact spring 121 and its \VOrkmgcontact, .and t.he lower wind-. mg of ,the relay 107 to battery. • Gronnd at 86 G0:is also ,connected by wny. of cont.act spring :121 ,a.nd a1;mntti.1·e 120 t.o conductor !)!~ in order .t(Y g11a;cl' against· the releitse of the • selecJ01: E~ iind the line switch C' upon tl.lC deern'i;rgization of :relay 104 which occurs an 40 ~nstant later. Relays· 101 and 107 being in . energized position a direct metallic connec­tion has been established from conductors 92. and 94 by way of armatures 116 and.118 of relay-101, armatures 137 and 138 of relay 46 107,· armature,', -140 and 141 of private :mag­net 108 u.nd line wipers-172 nnd 173. to the trunk conductoi•s 202 and 203, respectively. It, follows therefore thiit the line relay 227 of the repeater M which is connected in ~o bridge of conductors 202 itnd • 203 in series with. the _battei·y wi'JI be energized over the calling subscriber's loop-,- thereby closing at its arinatiire 233 rn energi-zing circuit for _the slow acting relay 226. Relay 226, npon . 55 e,nergizing .in turn, completes a. circuit from ground G10 which extends by wa,y of arma­t.ure 232 and the winding of slow acting re~ • fay 225 to b1~ttery. • Relq.y 225, upon energiz­ing, hits the function of breaking. the eon-60 nection between conductors 200 and 201 nncl of connecting ground G15
. to the ·conduct.or 200,'thereby maintaining the energizing cir-· cnit of the switching relay 101 of the con­nector 'I!:3 i,ndependent of the former ground 

6:j connect10n .by way·of the lower test wiper• 

171. As a f1n-ther re:mlt of iti;; !liiergization relay 221> completes a eqtitrnl circtiit extend-ing to • the distiwt antomatio exchange Z which rrrny·be trac(}d tts follows; ground at G1u,'win1ling of the lm.e i·ehiy 267, .resting ·70 contact of 11rnrnture '2;79 11nd t1rn said arma­ture; left hancl windings of repeating coil R' in parallel, line conductors ·of trunk line ti in pimillel, -right hand windings of repeat- . °ing coil R in .parallel, ;irmiiture 231 and its ·75 working contact, working contact of arma­tm:e 234 and the so.id armature, and. the resistance 247 to batte.ry. The line relny 267 is accordingly energized and conipletes ah encrgizt1ig circuit for the· sl<Yw ·acting relay 80 2ti8 which i·ehiy, upon en·ergizing in turn; connects ground G17 by way of its armature 274 to the conductor 263 in order to make the thmk line 6 busy at the exchange Z. • As 1durther result of the operation of relay 268 8_6 the right hand windings of ,the repeating coil R' are connected at armatures· 273 and 275 to the conductors 265 and 266 respec­tively. Since the line relay 267, in addition to C'losing the circuit of the relay 268, also 90 short Qircuits the condenser which is con­nected in series witl; the two -right .hand .windings of the repe_ating coil R'; a conduc- • tive bridge is now· closed across the con·duc­tors 2ti5 and 266 with the result that the.line 95 switch in which these conductors terminate is operated .in the usual manner to select. an idle selector switch. 
The caJling stibscriber may no,v proce11d . to operate the din.I of his calling device in 100 . accl>rrlance with the digits fo· the telephone 11111nher of the subscriber in the automatic exchange Z with who.m lie desires· to obt_ain • conne_ction, thereby producing successive .series of i!lterruptions in the circuit of •the 10s • line reht.Y • 227 _of the repeater M. During each sel'ies ·of i,nterruptions the line relay 227 is clei.inergized a number of tinies and then~hy interrupts . the . con_trol circuit. in- • eluding' the line relay 267 of the repeater.110 M', this latter relay being likewise deener­gized intermittently to interrupt the bridge across the conductors 265 and-266. Thus -it will he se<m that the interrnptions produce~ by the calling device at. the calling substa- 11a· tion will hr; repeated by t11e line relays 227 and :267. of repeaters M and M' • in order to (\ifect .the operation .of a series of.· switches in the exchange Z. ,d1ereby the connection· to the line of.the called stibscriber is com• 120 • pletecl.. The bell at the called substation is th~n rung ·a,utomatically in: the usual man-ner and when the called subscriber responds conversiition may he held as desired. Ther-e being nothing unusual in the signaling ·or li6 talking circuits no detailed explanation need be given. • -~ 

When the conversation 'is finislied • hoth subscribers will ha.ng up· thefr receiver. When the receiver at substation A' is re~ 1ao· 
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placed the line circuit is broken and the line 
relay 227 at repeater M is accordingly de­
energized. The deene:rgization of relay 227 
opens the control circuit including the line 

o relay 267 o:f repeater M' and the resulting 
deenergization of this latter relay perma­
nently opens the bridge across· the conduc­
tors 265 and 266. The automatic switches 
]ll the exchange z are accordingly released 

10 and restored to normal position in the usual 
manner. Returning to the repeater M the 
deenergization o:f the line relay 227 also 
brea.ks the circuit of the slow acting relay 
22!i which relay upon retracting its a,rma-

16 ture opens the circuit o:f the slow acting 
relay 225 and also disconnects ground G15 

:from conductor 200. By the removal of 
ground :from conductor 200 the energizing 
circuit o:f the switching relay 101 of connec-

20 tor • F 3 -is broken and inasmuch as relay 
.225 is :3low acting this circuit remains open 
long enough to permit re fay .1011 to deiiner­
gize. By the retra,ction o'f .ari:riature 120 
of relay 101 ground G0 is discoruiected :froni 

2o the holding conductor 93 and/is connected 
instead to the release magn(Jt lOU, thereby 
causing the release. of the connector F 3• It 
should be mentioned that. the connector is 
released arid the side switch wiper 115 rc-

30 stored to first position- before the slow acting 
relay 225 at the repeater M has had time to 
deenergize. By the rem6val of ground 
from the holding conductor 93 the selector 
E' and the line switeh C4 are restored to 

35 normal in the usual manner. 
In calling into a group o:f trunks on the 

tenth level, if all the trunks in the gronp 
are busy the connector in use will stop on 
the last trunk anyway, because of the re-

40 sistance as 204: for instance which is included 
in series with the private normal conductor 
associated with the last trunk, this resist­
ance being high enough to prevent the oper­
ation o:f the rotary niagnet. In such a case 

_4G the test relay of the connector urn1 the pri­
vate magnet are maintained encrgi:,;cd until 
the connection is released and the ea1ling 
subscriber will hear the busy signal when he 
_places the receiver to his car. 

60 I.t is nn<lcrstood that the. trunk lines con-
necting the exchange X or mixed service 
exchange with the automatic exchange Z 
are two way trunk lines and are itdapfo<l 
to handle connections in either djreetion. 

66 To provide for handling calls from the ex­
change· Z to the exchange X the gronp of: 
'fonr trnnk lines may terminate in a selector 
JeYcl in the former ·exchange; and consider­
ing the particular trunk line number C 

• 60 "·hich is shown in the drawings, the condllc­
tors 262, 263 am1 264: may terminate in the 
first set. of contacts o:f the leYel which is 
rPs(•1Ted for this purpose. Suppose now 
that a subscriber in the exchange Z drsirrs 

65 to obtain connection with a subscriber in 

the exchimge X. Afte1; removing his re­
ceiyer the calling subscriber will first oper-
ate his calling device in accordance with the 
proi)er digits in order to control one or more 
selector switches for the purpose of obtain- 70 

ing connection with an idle trunk line. If 
. we assuine tlrnt the trunk line number 6 is 
the one with which connection is established 
the line. relay 26U will energize as soon. as 
the connection is completed and will in turn 75 

C(}mplete a cil'cuit for the slow acting r:elay 
270. Relay :270, upon energizing, connects 
ground G1

" to the condnctor 2lm in ortler 
to maintain the operatell :;elector 01' selec-
tors in operuted position. By the energi2;a-. 80 

tion of rehys 269 and 270 a control circuit 
including the line relay 22U in the repeltter M 
is completed as follows: ground· at G10

, wind. 
ing of relay 22D, resting contact of ttrmature 
2:n and the said armature, right ha1id wind- 85 
ings of repeating C{)il R in parallel, line · 
conductors of trunk jine number 6 in parn,1-
lel, left lmnd windings of repeating coil R' 
in parallel, armature 27.!) and its working 
contact,,vorking contact of armature 277 a.nd 90 

the said armature, and the resistance to bat­
tery. The closure of the above control circuit. 
is followed hy t.he energization of relays 229 
nncl 228 in the repeater M,. the 1atter relay 
being· eJfectirn to ground conductors 200 95 

and 201 itml tlwl'eliy render the trunk line 
1msv to connector s,vitches such as the con­
necfor F·1 in the exclumg-e X. Relays 228 
and 2:W aJ:.m close a bridge across the con­
(111l'tors 2-1:1 aml 242 to· opernte the line 100 

:-:wifrh C" fo1· the purpose, of selecting and 
(·onnecting wiih an icl]p selector switch. 
Kow whe11 the c-alling- suhsc:rilwr in the dis-
tant automatic exchange operates the dial. 
of his calling clevlce the int.errnptions of 105 

the line circnit which are produced are re­
peatec1 by lill',tnS of line l'Plays 2GH and 22H, 
ancl therchv cause tho onerntion of the se­
lected selector ancl fl connector in the ex­
change X in order to complete tlw requirrd ll0 

eomwction ti) t,lie (1e;;irecl suhscribr"r's line. 
;:-,inec the <·on1w1_-tor switch nnc1cr these cir-· 
cumsbn1_·es opcH"atPs ex,,ct1y the same as ,Yas 
(lcscribecl in the explanation of the est,1b-
1isll!nPnt of a Iornl connection no further 115 

details neHl he giYen. 'When the receiver 
is l'Pphtc·Ptl at tlie 1_li.stant exchange Z. -the 
operating or eontrol circi.1its :tre broken. in 
the on1PI' in ,rhich. thev wern established 
and the eolllWdion i;; released. 120 

In pxh•11<ling- a connPdion from the mixed 
sPnicP t'xdinqgc X.to the manual exchange 
Y it is onh· IWl'('ssary for the calling snb~ 
snihl't' io 'cl ia l s11f!ie.ient digit.s to obtain 
eon1wdim1 with an iclle tnmk line, the con- 125. 

JH•dion heing eompl<>ted to tho line of. the· 
e:t!ll'd snhscriher hy tlw operator. The.· 
('omwdor F 3 onh- nsed in a connection 0£ 

thi,-; kind opPratc•s to select an 1dle trunk 
sttb;tantially the same.as when an. automatic 1:10 
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exchange is being called. No switching tln;ough operation ,takes place, however, for the off norm.a-I contact 145 is closed· when on the tenth.level and an extra digit must be 5 called to operate the frequency selecting . switch Sas when callin,g a local line. In ac­cordun~e with the location of the Y exchange 

coil P and the selected trunk line. ·when the operator first answers the call her he!i,d· set is prefembly connected directly in bridge of the trunk line in order to operate the ring cut off relay 107 .and thereby stop the ring·- 70 ing operation. It follows that immediately upon the energization of relay 107 the bat­tery supply relay 102 will be energized and 
_ trunks in the drawing. the proper digits to be called would be the digits 2, 9, .4 and. one 10 a'dditional digit, preferably the digit 2. • When the operator plugs in to answer the ca}l and throws the listening key the relay • 107. at the· connector is energized to cut off the rin•g and the calling subscriber is then 

. the left hand winding of the induction coil 

16 able to ask for the desired number. • At this time it will be appropriate to call attention to a feature in the con11ector by which the operator at a manual exchange, -such as the exchange Y for example, is given 20 a distinctive tone on certain calls to· notify her to rebate the charge. 'Ordinarily of course all calls from the exchange X to the_ manual exchange Y will. have to be• paid and it_ is the duty _o:f the operator at the 

P will be short circuited. The operator at 76 the manual exchange, however, may have a condenser connected in series :with her head set and normally short circuited through the contacts o'f a special· listening key. ·with this arrangement the opera.tor is instructed 80 to listen in with her special listening key on all calls incornin~ from the exchang~ X . . ·when the special listening key is thrown the condenser will be _cut in series with the opera.tor's head set and the battery supply 86 relay 102 at the exchange X will therefore be deenergized. . Under these conditions the operator will be able to· hear the tone if it 
25 latter point to charge all incoming calls from the exchange X to· the proper pa),'ties. 

is present on the line and will. rebate the charge for the call accordingly. Since there 90 • is nothing particularly difficult in the de-sign of the operator's cord circuit it has 
. It may be, however, tpat certain subscribers ··who are fumished telephone service from the excha.nge 'X are in reality located about so as close (o the· exchange Y as they are to the exchange X a~d theref?re ar_e. entitled . to. connnumcate • with subscribers . m the ex­change Y free of charge. In order to notify • the operator at the manual exchange when. 36 she is being called by an X exchange sub-. scriber who is entitled to free service, special equipment is prov~ded comprising a signal­ing device. K at the axchange X and com­p1·1sin~ also an induction coil such • as_ /the 40. mduction coil. P which is -associated with each .of the connectors, such as the connec­tor F 8 • In. the exchange X the· holdinO' windings of the line switches associated . with lines whose subscribers are e11-titled to 45 free calls to the exchange Y are not con~ . nected direct to battery but on the contrary extend to battery by way of the secondary. winding of the induction• coil of the signal-· ing • device K. ·!,l'hus i'f we assume :for the 5Q sake of illustration that the party line coni~ • p~isin~ conductors 30 and· 31 extends ~n the -d1rect10n of the exchange Y as shown .m the drawing and that the subscribers ·on. this line are ,located near the end of the line it 65 ·may be that these subscribers. will be en-· . titled to free service to the exchange-Y. To accomplish this the holding·windmg of the line switch C' is disconnected· from terminal • . 49 and· is connected instead· to terJJ1inal 48. 60 When conne<!ted in this way if a connection ·is extended by means of .the selector. E' . ;md conductor F 3 £o the manual excha1_1ge Y • a distinctiv~ tone produced by tha signaling device K will .be transmitted by way of the • Cl~ holding conductors 61 and _93, the ~nduction . 

not been· thought· necessary to illustrate the same and any suitable an;angement may be used instead of the one herein proposed. 96 • Attention will now be directed to the ring . back • equipment through the medium of which the party line subsci:iber is ·enabled to signal another subscriber on his own line. This ,equipment comprises a plurality of ring 100 back switches one of which is the s,vitch H' (Fig; 4) and the common rotary ringing switch I. In gen0ral the method of lum­dling reverting, calls in my present system is similar to the method disclosed in the 100 patent to. Hovland No. 1,158,221, wherein there is described a reverting call or ring back system in which the callmg subscriber by: manipulating his dial in accordanc~e with the proper digits operates a ring back switch 110 at the exchange to select the two free uencies of ringing current which corresponds to the ca.lling and called substations.•· • The calling subscriber then hangs up his rej:eiver, where­upon me<;:hanism in the ring hack switch is 116 operated to effect the application ()If the se­lected ringing cnrrenfa to the callip;~ line al­ternately. The called subscriber is•:thus.sig­naled as usual; while the calling·subscribt~r is also signaled so that he may know that 120 -the operation is proceeding properly and also th:.it he may know by.the· cessation of the ringing of 'the response of.· the called party. Owing to the fact that inthe pres 0 

ent system the selective ringing is accom- 125 plished by a combination of the one and two bell p1'inciple, rather, than on the harmoriw principle alone as in the Hovland svstem, the apparatus and circuits employid are radically different although tpe general 13C, 

-------



1,sis,004 

principle of operation is substantially the 

f:-Jan1e.. . 

Each pal'ty line snb~cl'iber is supplied 

with tt list of special numbers which are to 

t, be used 1n calling the other parties on his 

mvn line. These numbers of course con­

form to the wiring of the kmks of the ring 

);ad: sw.itclws, whie;h it may be stated is 

lttrgely an aI'liitrary arrang(~iuent., although 

IO consiLlernble care has been taken to devise 

as ;;imple :t scheme ::w possible. The bank 

wiring of one of the ring back switdrns and 

the ,Yieii;,;- of the l'inging switch I i:o shown 

complete i11 Fig. 4: a.n~r the special call num-. 

rn jy.:,1·,-: which eorrnspond to the wiring shmvn 

are giYt~D in t1H~ tal).le belo-\v. 
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1 
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L 

l1.3 

A• 
A_5 

A" 
A• 

N1wi/Jer. 

311 
313 
·;,n5 
317 
319 
310 

the wipers are autoniatically rotated to pick 

out an idle set of contacts in the selected • 

lernL As.~nming that the contact set com­

prising- bank conbwts 89, 90, and 91 is the 

set selected, upon the energization of the 7o 
switching relay 58 the line conductors are 

further extenclBcl into connection with trunk 

conductors 98 and 100 which terminate' in 

tlH'- windings of the line relay 3.00 of the ' 

ring back s,,,itch H' (Fig. 4). The line re- 75 

lay 300 iR accordingly energize<l over' the two 

sides of the calling line in series in the usual 

manner and upon attracting its arma.tµre 

aH; complrfos an energizing circuit for the 

slow acting release rela.y 301. Upon ener- 80 

gizing in tum, relay 301 connects ground 

G"'; to the holding conductor 99 at its arma­

tnre 317, thereby completing the usual hold-

ing circuit by which the selector E' and the 

line swikh C•· are maintained in operated 85 

position. 

AB 

" A2 

_,.'\_ 4 

AS 

A" 

321 
323 
325 
327 
329 

The calling subscriber at substation A' 

may now operate his calling device -in ac­

cordance with 'the second digit 1 of the 

number, thernby producing a momentary in- !IO 

_, terruption in t,h0 circuit of the line relay 

300. The line relay 300 • is accordingly de­

enerf,,ri ·,~d momentarily and transmits an 

impulse of current to the vertical magnet 

.1.\.7 B20 
AB 331 
A" 33:3 

(.(; A' 335 
,1:\_G ;m, 

" I' ·r 
k'\_ 3;-H) 
,AS 330 
.:\:~ 3±1 

" Li 4. 343 
A" 345 
..,_4.._ 8 347 

" As 349 
h< 

X:L 340 

" AG 351 
A" 353 
AS 355 

" _AB 357 

The1 oJWl':ltinn of the appamtns in a re­

Yerting-' cnll Y,ill now hr exp1ainetl, it being 

6G :::c:simic\1 ':'or tlii,; p11rpos<' tlwt the :-mhscrilier 

ni :mh-:tation A' ( Fip:. 2) desire,,: to cnll the 

subscr·Jht)l' clt su1}station .. A .. -:1:. I~y rrJerring 

to tlw tab)n it \Yill he seen ,thaL the num'lw.r 

to th' (·,died in this case is the nmnher :11!>. 

55 Fpon !lw removal of the 1H:eiwl' at suh­

sb,tion .t' the line switch G' is operate<l in 

the 1wtmw1· nll'eady expbincd to extrnd the 

lirw (•ond11cton; ;}0 an<l ;n to the tl'nnk con­

dEc·to1~i" \·:hich t0.nninat0 i11 nn i(11e se1ef'tor 

,1v :-:n·it{'h. :1~~111-ni..•<.l to he the- ~p!{~.ctor 1~'. 1n 

,·,>.c:pr,n;,,, t,) the ,~nllillg of the first cligit :1 

::.f t!H:- nn1nl,er the fir~•;t. :;.;elector is npt-~ra.te<I. 

10 rni,-:e its ;e,h:tfr in tlw l!sl!al mamwr until 

di(' wipL:l'S HO-, Hl and 8:3 :tiTiYe at flH, foii·<l 

,;]5 }1orizonfrl Jprn] of hank contacts, after which 

aoG ornr the following path :-ground at G25, 9,5 

armature 31G and its resting contact, .arma-

ture 318 and its working contact, winding 

of the slo\v acting series relay 302, winding 

of the vertica.1 magnet 30U, and the side 

switch wiper 80!J in first position to bat- JOO 

tery. In response to this impulse of cnr-

wnt the vertical magnet is operated to raise 

thr switch shaft one step, the wipers 330 

and 331 being thereby brought into aline-

ment with the first horizontal level of bank l oi. • 

contacts. The slow acting relay 302 is ener-

1riw<l in series with the vertical magnet and 

operntes the private magnet· 308 in the usual 

manner. Both the relay 30'2 and the private 

magnet are dei•nergized after the. Yertical 110 

,. operation of the switch, the deenergization 

of the prh·ate ma!-,rnet being effective: to 

cause tlrn advance of the side switch' wipers . 

from first to second position. 
The calling subscriber will now operate 116 

his calling device in accordance with the 

t hirtl digit 5 of the number, prottucing this 

tim(l firn interruptions in the circuit <Jf t!rn 

line relay 300. The resulting <lei;nergiza­

tions of the line relay 300 now cause five 120 

impulses of cnrrent to • be transmitted 

throug-h the rot,.try irntgnet 307, side switch· 

,viper :30!) having hecn advanced to its sec-

oncl position. By the operation of the rotary 

rnaµ:net 807 the ;;witch shaft is rotated until 125 

tln:i wipers :mo :rnd 3311 come into engiige­

lll('llt with the fifth set of hank contact;; in 

the first level, these hank contacts being 

in<lic:tted in the drawing hy the reference 

characters 371 • and 312. The slow acting lS0 



·i4 1,818,004 

relay 30'2 and the· private magnet 308 a.re operate4 as before and the latter upon de­energizing permits t\rn side switch wipers to advance to their third arid final position. 

the side· switch, wii)er 310 to.bnttery. • Upon 66 cnetgizing, the ringi:ng relily 304 completes a signaling circuit for operating the -ri1igcr 
5 -The calling subscriber will now hang up his receiver. Since this operation opens the line circuit the line. relay 300 is dec.nergized and closes .a circuit for the relny 31'2 as follows: ground at Cl-2\ armature 310 f).ncl 

at substation A 4 over the following path: • gi'ound at (F", ringing current generator • AC2, tlie resistance lamp, bank contact 362, 70 wiper 35G, condtictor 353; working contact of armature ::322 and the said armature, work-
10 its i·~sting contact_, at11utt1:re 318 and . its. .workmg contact,.wmdmg of the slow·actmg . series relity 302, winding of relny 312, and the side switch ;wiper 30!) in third posifion to battei·y. Upon energizing, rela.y 312 com-16 ,pletes a new.circuit for·t11e slow ltcting re­lease relay 301 as follows: giound at G07, • off no1·mal. contact 31,1 ( cl osecl at the first upward n10ve~nent of the ~witch shaft), · armature 315 and its- right hand working 

20 . contact, armature 321 and its I"esting con­tact, and the· winding of relay 301 to bat­tery.. In addition relay .312 closes a circuit" for starting .the operation o"f the ringing switch• I which extends oYer the follm:ving • 25 path: .ground at (~27 , off nor.nm! con~act 311, a.rmature 315 and 1tsJ-eft liand workmg con­tact, conductoi, 352, bank contact ·11<>rmally • engaged -hy the_ wiper 351i of t)1e ringing switch I, the. said wiper 355,·contact spl'ings so of the i1Jterrttpter rehiy 351, and through the ·said interrupter relay 351 and the. motor _magnet, 350 in pa.mllel to battery. The. moto1· magnet 350 tlrns.receiws an' impulse of cun·ent. by which it is <>1wratr<\ t.o acl-. 86 vance the wip•e.rs 354, 35ii and ~i,(i of the l'inging switch into engagement. ,Yith tho second· set of hank cont.n.cts. Since aU the bank contacts which are adapte<l to he en­gaged by .the ~viper· 355, exct1pt th!\ first., 40 are· 11tnltipled -together and connectc<l to . ground G2"· it ,yill he eYident that ,1. (,i1'cuit has riow bee.Ji established for the motor rnag­nef3v0 and the interrnptm· relay 3i>l, "·here­by th~ ringin;t switch I ,vi]] be cansed to 46 adviuice its ·,vipers ·sncccssively into engage­ment, with ·au of the contact sets in its bank finally . retuming to their first or no!'ll1al position. In other words, npon .recei,·ing . the initial -starti~1g imp~llse the switch I ISO makes a complete rev0Jut10n arnl returns to nornta.l position. Of colll'fiC if the relay 312 • is still energized the switch I will then im­mediiitely start• on n ·sccona rev.olntion and will thus rotate continno11sly as long as the 66 conductor 352 is grounded.,., 

ing contact of n.rmature 313 and the said armatnre, cominctor DB, .bank contact SD, wiper 80, contaets controlled lir the switch- 76 ing rel-ay 58 of selector E', bank contact H, ;;pring 40, lino conductor 30, thrnngh the ringers at aU the part.y line snhsbtions in paritllel, conduet6r 31, spring 4,3, bank eon­tart 4:7, contacts contr.olled by the s,ritching 80 rclnf 58, wiper 82, bank contact" 0L con~ ducto1· 100, arinatnre 314 .and its ,rnrking contact, winding of ring cut off refay 303 nml through the exchange battery to ground CP0• As soon as the wipers cif the ringing-switch 85 advance to the next set o:I' cont:icts the ring-ing reln/''3()4 is of course deenergizr.d n.nd the abore . described. signaling circuit is broken, but is immediately complete,1 again w·hen the wipers arrive at the contact set eom- 90 prising biink contacts 3G3, HG+ ai1d 3U;1, thr.se fatter contacts being conneeto<l in· multiple with the contacts auo, 3GI and HG:2, respec­tively. It will be seen then that the ringer • at substation .A 4 .»·ill be oi>ernh•tl hVil'e for 96 the ringer at this sub:citation is ttmPtl to l'l'­spond to the ;33 cyde l'inging curn\nt tlt•lfr~ er(•cl by the ringing ctnTent geiwrntor AC". Station A:1·being a two bell station tlw two rings rec<.'iYPd-serve to notify the ;;uliscl'ibe1; that he is being called. Wlwn the wipets of the ringing switd1 nrrire at' the contact set comprisi11g bank contacts H(ili, ilG7 nnd 808 a circuit is complet<>cl for the ringing relay. 304: ornr the. foll<iwing path: ground at.Ci 28 , . bank contact 367, \Yipti1·s ilii,1 and g:;4-, bank contact 3GG, eondnctor 370, bank <'-<mtact 371, wiper 330, lo,,·rr ,Yintling of the ringing • relay 304- •.and the side switch ,riper 310. The ringing relay" HO-I: is accordingly ag-ai.11 enefgized and the signaling circuit is aga.in completed. This ti111P, howe,,·er, the wiper 356 being in engagement with bank ronta.ct 368 the 16 cycle ringing current generator­AC1 is included in the circuit'instead of the 33 cycle generator AC2 
•. It :follows accord-ingly that _the ringer at the one bell Hl cycle stat10n A', will be actuated· to -notify Urn callinB' subscriber that the signaling op,r,·as tion lS proceedi~g satisfactorily.. In {;ase the called subscriber at substation A 4 does not answE:1,1· immediately the above described 

100 

106 

llO 

llli· 

120 
. When the wipers 354, 355 and 3/>6 of tlrn ringing switch arrive ·at the contact snt. com­.prising bank contacts 3GO, 361 and 3G2 a cir­cuit is completed for tlrn ringing riilay 304 eo of the ring back switcl1 as follows.: ground . at' (¾28, bank contact 361, wipnrs HI\:\ 3M, bank .cmitact 360, cond11et01; 3!>!>, hirnk con­tact 372.of the ring back switch, wipm· :-rn1, upper winding of the ringing relny :lO! and 

signnling bi)eratiol!-S will be l'eJ?eU~,ed d m:ing­the second revolution. of the ripgmg switch I and will 9ontinue to be re.peitted at inter-va.Js until a-resporiso is made or until thP call­ing snbscriber again removes his receirer, at. which time a release will occur as prese.ntiy 

125 
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set forth. It is to be noted that in the silent 

periods ·between rings the conductor 98 is 

conliectecl to ground. 031 in order that the 
ring cut off relay 303 may be operated _im-

t, mediately upon the removal of the receiver 

at the called substation whether the i·eceivm:· 
·is removed during a ringing period or a. 
silent period. The . ring cut off relay of 
course is so adjusted that it will not ener-

10 gize until the rece,iver is removed from the 
hook. Bnt as soon as the subscriber at sub­
station A'1 answers the said relay 303 oper­
ates, either by current from the exchange 
battery alone or by cmrent from the ex-

15 change battery and the generator in use in 
series, and closes a locking circuit for itself 
as follows: ground at G21 , oj:l' normal con­

tact 311, armature 315 and its right hand 
working contact, armature 321 and its work-

20 ing contact, and the winding of the said 
relay 303 to battery. In addition by at­
tracting its armature 320 relay 303 discon­
nects ground G26 from the holding conductor 
99, thereby breaking the holding circuit by 

25 which the selector E' and the line switch 
0 4 are being maintained in operated position. 
The line switch C• irnd the selector E' im­
mediately rnlease a11d restore to normal in 
the mmal manner. But since the receiver at 

30 substation A·1 is off the hook the line switch 
C• will at once operate again to extend the 
] ine conductors 30 and 31 again into connec­

tion with the line relay of the selctor E'. At 
the ri1w hack s,,-itch }i' the ring cut off relnv 

35 30;3 als~ opens the circuit of the. slow acting 
release relay 3(H an.d this relay upon deen-

~:~~~~~~? f~~:
11
R;:ti:1~~1s~ir~~:~~n~: ~t~. uTl~~ 

operation of th~ release magnet restores.the 

40 ring back switch to normal position :ind the 
-lockinff circnit of the cut off relay 30B an<l 
also the circuit of the relPase magnet are 
broken wllcn the shaft reaches its normal po­
sition, The ringing switch I will complete 

45 the revolution upon: 1vhich it is engaged and 
will then stop unless some other ring back 
switch cJimilar to the switch H' is in use. 
When the calling subscriber at cJubstation A' 
notices the f:,1ct that his bell· has stopped 

50 ringing he will.know tl_iat the c_allrd party 
has answered and he will therefore remove 
his own receiYer also llnd conven;e as de­
sired. Ta1kinwcurrent for the tnni:-m1itters 
at the calling and called substations is :-mp-

55 p]iell from the_• rehy :10· and the impedance 
coil 51 in the first selector E'. "\;y},1en the 

receirnl's are replaced on.the line the line 
switeh (:4 is l'PStOl'P(l in the usual llHlllnet·. 

vVlmt I claim as my invention i,s: 
60 1. In a tl'lPphone system, an automatic 

l-JWitch, :t dosed control ('ircuit for sttid 
switch incl11di11,r a sonree of current,.mP.am; 

for pr()(1lll'ing ; series of interruptions in 

snill eir,·uit to control the operation of s~tid 

switch, and automatic means for increasing 65 
the current flow in said circuit to a point 
above normal between successive interrup­

tions thereof. 
• :2. In a telephone system, an automatic 

switch, a closed circuit inchHlirig a source of 70 
current and a control relay for said switch, 
means for producing a series of interrup­
tions in said circuit to cause deenergizations 
of said relay for operating said switch, and 
automatic means for increasing the eurrent 75 
flow in said circuit after each interruption to 

a point above normal in order to facilitate 
the energization of said relay after each de­
energi za tion. 

3. 'In a telephone system, an automatic 80 
switch and a closed control circuit therefor 
including a battery, means for producing a 
series of interruptions in said circuit to op­
erate said switch, and means in said switch , 

for automatically decreasing the resistance 85 
of said circuit while the switch is operating. 

4. In a telephone system, an automatic 

switch and a closed control circqit therefor 
including a battery, means for producing 
variable. series of interruptions in said cir- 90 

cuit to directively control the operation of 
said switch, and means in said switch for 
automatically decreasing the resistance of 
said circuit while the switch is operating. 

5. In a telephone system, an automatic 95 

switch and a closed. control circuit therefor 
including a.battery, mea,ns for producing a 
:,;cries of interruptions in said circuit to op­
c·rate said s,vitch, ai1d means in said switch 
for automatically lowering the impedance of 100 

said circuit while the switch is .operating. 
(i. Iu a telephone system, an automatic . 

switch and a closed control circuit therefor 
including a battery, means :for producing • 

variable sei:-ies of interruptions in said cir- 105 

t'nit to directively control the operation o~ 
said switch, and means•in said switch for 
automatically lowering : the impedance of 
said circuit while the "Switch is operating. 

7. In a telephone system, an automatic 11 o 

switch and a control <:ircuit therefor, means 
for transmitting directive current impulses 

over said circuit to variably operate said 
switch, and means in sajd switch for auto.­

matically lowering the resistance of said cir- llll 

cuit durmg the transmission of impulses .. 
8. In a telephone system, an automatic 

switch and a control circuit therefor, means 
for transmitting directive current impulses 
over said circuit to variably operate said 120 

switch, and means in said .. switch for·auto­
matically• lowering the impedance of said 
circuit dnrin$' the transmission of impulses. 

9. In a telephone system, an automatic 
switch and a control circuit therefor, means 121> 

for transmitting direetive cm:rent impulses 

iiver said circuit to variably operate. said 
~witeh, and means in s.aid switch for auto-
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matically low~ring the resistan~e and imped­ance of said circmt during the transmission 
o:f impulses. · 

10. In a telephone system, a trunk line,· a 
5 main progressively movable. switch indi­, vidual to said trunk line .and an auxiliary 
' progressively movable switch individual to said trunk line, means for operating said switches in succession, operating circuits 

10 for said switches having a common con­ductor, means in the auxiliary .switch for opening said conductor at the 'beginning o:f its operation, and means in the main switch effective until after the auxiliary switch has 
15 completed its operation for bridging the open connection in said conductor. • • 

11. In a telephone system, a plurality of . subscribers' lines, a . group of trunk lines, means for operating said connector to estab-
20 lish connection with a desired subscriber's ·line, or, to select and establish connection with an idle trunk line, an opei'ating mag0 

net included in said means, and a relay oper­
ating as a busy test relay when a subscriber's. 

26 line is selected, and operating' as a stepping relay for said magnet when an idle trunk is being selected. . • . • . 
12. In a telephone system, an automatic · coimector switch; a plurality of trunk lines 

SQ accessi'ble to said switch a,nd divided into groups, a pair of test contacts for each trunk ,line, the t,vo contacts. of certain pairs being ':conductively connected, a pair of test wipers for said ~onncctor, and associated testing 
35 mechanism, and • circuits in said connector such that the. di Yision of sit id trunk· lines into groups is determined by the absence.of conductive connections between the pair of 

test co11tacts associated ·with the last trunk ,w line of each group. 
13. In a telephone system, an automatic. connector switch; a plurality of trunk lines accessible to said switch and divided into groups, a pair of test contacts for each trunk 

45 line conductively connected; a resistance in­cluded in certair1 of said connections, a pair. of test wipers cooperating with said pail's of contacts, and testing • mechanism and cir­cuits· associated with said wipers such that 
i>O the division of said trunk lines into groups 

is deJtermined by the presence o:f it resistance it the ·connection between the test contacts associated· with the last. trunk line of each group. • 
56 • 14. In a teleph,ol).e system, an. automatic connector switch, a group of trunk lines ac­

cessible to said' switch, two series of test con-, tacts in said connector, there being a, testccin­tact in each serie,:; for eachtrnnk line, conduc-
60 tive conncctiom; . between the 'test contiwts assochted ivith • citch trunk line except the 

last, means for opera.ting sri.id conne:·tor to • comrnct with thr: first of f\aid trunk lines if the r-amcis idle, a tei;t wiper for each series 
G :s of t,.;st G'Qri_f3,~ts) Etnd n1ea:f1S ·controlled by the 

cooperation of said wipers with said test . contacts for causing said connector to auto­mittically select an idle trunk line if the fi_rst is busy. • 
15. In a telephone system, an .atttomatic . 70 connector switch, a.group of trunk lines. ac­

cessible-to said switch, two series of test con­
tacts in said connector, there ·being• a test 
contact in each series for. each trunk line, conductive connections between the test' con- 7,:;' tacts associated with each trunk line except the last, means for Qperating said connector 
to connect with the first of said trunk lines 
if the same .is idle, a test wiper for each series of t~st contacts, and means controlled 80 by the cooperation of said wipers with said test contacts for causing said connector to 
automatically select an idle trunk line if the first is busy and effective· to stop said con­nector on the last trunk line whether. the 85 same is busy or idle: . . 

16. In a telephone system, an automatic connector switch, a plurality of· groups, of 
trunk lines accessible to said flwitch, two series of test contacts in said connector cor- 90 responding to the several trunk lines, con­ductive connections between· the two test contacts which are associated with each trunk line, except that between the test COib • tacts associated· with· the last· trunk line of 9,1! each group the connections are omitted, means for ope1:ating said.cfmnector to con-· 
.nect with the first trunk line of any group if the same is idle, a test wiper for each series of test contacts, and means in said con• 100 • neetor cooperating with s~id wipers to CII.U!'!e 
sitid connector to automatically ~elect an ~clle trunk line if the first is busy. • 

17: In a· telephone system, an automatic connector switch, a plurality of groups ·of 105 tr1ink lines accessible .to said switch, ·two series of test contacts in said connector. coi·~ responding t.o. the several trunk lines,· con­ductive connections between the tw<i. test contacts which are associated with each trunk I 10 li:n~;· except that between the test contacts associated with the last ti·unk line of each group the connections are omitted, • ineans for operating said connector to connect ·with the first trunk line· of any group if. the same US . is idle, a test .wiper for each series of test . contacts, and means in said connector co~ operating with said wipers to cause. said c,m­nector to automatically select an idle trunk line if the first is busy and effective to stop 120 said connector on the last trunk line of the group whether the same is busy or idle. 
18. In a telephone system,· an automu,tic connector switch, a group of trunk lines ac­ct=:ssible to said switch, two series of test con- l 2 5 ta'~ts in said connector corresponding to tho se,·eral trunk lines, conductive connections between the two test contacts a.ssocia'ted with eiteh trunl~ line, a resistance included in the connection· between the test contacts asso- 130 



ciated with the last trunk line of the group, 
means for operating- said connector to con­
nect with the first trunk line of the g-roup if 
the same is idle, a test wiper for each series 

5 of test contacts, ar,d means controlled by the 

cooperation of said wipers with sai.d t'3St 

contacts for causing said connector to auto­
matically select an idle trunk line if the first 
is busy. 

10 19. In a telephone system, an automatic 
connector switch, a group. of trunk liues ac­
cessible to ·s1iid switch. two series of test con­
tacts in said connector co,nesponding to the 

several trunk lines, condui;tive connections 
15 between the two test contacts associated with 

each trunk line, a resistance included in the 

connection betvvee.n the test contacts asso­
ciated with the last trunk Ene of the g1·oup, 
means for operating said connector to' con-

20 nect with the first trunk line of the g-roup if 
the same is idle, a test wiper for each series 
of tests contacts, and 1neans controlled by 
the cociperation of said wipers with said test 
contacts for causing· said:connector to n,uto-

25 matically select an idle trunk line if the first 
is busy, and effective to ::ltop said connector 
on the last trunk line of the, group whether 
.the same is busy or idle. 

20. In. a telephone system, subscribers' 
30 lines terminating in .a, Cl;lntral ex(•hange, a 

plurality of other exd\anges, some !ll!l,nnal 

and some automn,tic, a group of trunk lines 
extending to each exchange.; an automatic 
connector switch having a('ce,.;s to said ,mb-

35 scribers' lines.and to said trnnklines, means 
for operating said counctj:,or to e51:ablish 
connection with a desired:suhscriher's line or 
to automatically select ~.wlestablish connec­
tion with an idle trunk'Iine. in any desired 

40 group, and means for ~ini~ing ;-;ai<l connector 
to function in three tlifl'ere:nt ways chara('­
teristic of the three Jdnds n,f lines tc> which 
it has n,cce:=;s. • 

21. In a telephone systero, a plnrnli!y of 

46 subscribers' lines and a ph,mility of trunk 
"lines divided into two classes', the trnnk lines 
in ·each chtss. being divi<leru into gronps, a 

• connector switch having- a(j('ess to a.11 said 

lines, means for operating said cmmt>ctor to 
50 establish conne.dion with a desired snb­

scriber's line, or to automatically. select and 
connect with an icUe trunk line in any de­

. sired group, indtictive connections in tho 

, talking- .cond1~ctors extending through said 
55 connector, and mean.s for automatically 

closing direct metallic talking conductors 

tprough said connector only when a trunk 
1, hp.e in a particul;i,r class is sel~d. . 
' 22. In a telephNne system, a -plurality_ o:l' 

t,0 ~nbscribers' lines and a plurality of trunk 
lines divided into two c1asses,the trunk lines 
in 'each class being divided into gi:oup.s, a 
connector switch ha.ving access to all said 
lines, means for operating said connector to 

, ISi establish connection with a desired , sub-

scriber's line, or to automatically sefoct and 
connect with ax, idle i;rurJr lino in any de­
sire<_i group, means a;Ssociated with' said 
conpector for antomatically projecting sig­
nalmg current over any connected line, and 'W 

means operated automnticnJly i:!' the con­

n:'cted,. line is a t!·trnk lin? ~n. R. purtirmlar 
ernss rnr prevent.mg the m1trntwn of the 
signn ling op0mtion. 

23. In a, tefophone system, a plm:a1ity of ;-5 

subscribers' line,<; and a, dnrdit:v of trunk 
Jines divided into tvw cla.sses, the "trunk line.s 
in each class being divided· :into groups, a 

connector switch having access to all said 
Jines, men,ns for opera.ting said connector to Ml 

establish connection ''"ith a desired sub­
scriber's line, or to autmnatically select 1tnd 
connect with an idle trunk line in any de­
sired group, a bridged battery supply 'reby 
in said connector for feeding talking current 85 , 

to a connected line, and means for :i.:ntomuti-
cally diS".:onnecting suid relay if the con­
nected line is a trunk 1ine in u particular 
class. 

24:, In it telephone, system, telephone lines, !HJ 

a plurality of stations on each line, a. plu·­
rality of grnups of different cha,racteristic 
signaling circuits, th& total number of cir­
cuits being equal to the total nnmbe1- or 

• stations on a line, and means for connecting Sf; 
a, calling line with a called line ancl for 
selectively signaling the desit·e,1 station, 

• con1p.rising se,lect]ng rne~hani:-;1n rPBponsi YB 

to a digit in the ·cttlled number for s,0lecting 
a group of said circuits, and responsive to 100 

another digit for selecting tlw required cir-
cuit in the selcdcd group. _ 

25. In a teleph011e system, a party liwi, 
ringing current generators of diff0ren1; fre­
quency, a plurality of ohe be11 stations on 105 

snid line lmving ringers adj11sted1 respec­
tively, to the frequency of said_ generators, 
a plurality of two bell stations on said line 
having ringers similarly adjusted, two 
groups of connectors having access to said 110 

line and provided, respectively, \vith one 
and two bell ringing equipment, frer1uency 
se1eding means associated ,v:ith ead1: ·con­
nector, and means :for connecting with said 
line via i1 ccmwctor of either group, together 115 

with men,ris foi- operating the frequency se­
lector -of the connector in use, whereby the· 
said st:ttionsmn,y be selectively signaled. 

·26. In a l<;le,phone system, a party line, 
stat.ions on said line divided :into groups, as 120 

ma11y groups of connectors having access to 
saicl_ line, as them are groups of stations on 
said line, as many ringing ('Hrrent generators 
of· different fr('qt10m·y :rnsoeiated :with each 
group of connectors' as thet·P arP stations 125 

in a group, a, diffr.rent charnct.eristic signal 
controlling m0d1nni,m nr,soc.iatcd with each 
group of conn,,dor:,, nw::ms foi: .selecting 

the proper g-i-onp of cmmeetors to determine 
tl1e ehS.!'3,('{rer {)f tllf" Klgu.a1inJ; op0ri1,tion to J~ij 
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be performed, means £or selecting an idle . the same line, said apparatus comprising a 
connector in. the selected group and for plurality of ring back switches accessible to 
operating the same to connect with said said lines in common and ·a ringing switch 
line,· and a :frequency selector in each con·- common to said ring back switches and hav-

5 nector, together with means for operating. ing a plurality of. ringing positions. 65 
the frequency selector of t~e ?perated con-. • . 32. In: a teleph?ne ~ysteJ?, a party line, _a 
nector to select the proper rmgmg generator trunk hrie terminatmg m an . automatic 
to signalthe desired station on the line.. switch, µieans for connecting said line with 

27. In a telephone system, party lines, said trunk li:ne, and automatic i;ing back 
10 means for performing as many different . apparatus including an auton:iatically op• 70. 

characteristic signaling operations as there erated step by step me_chanism accessible to 
are stations on a line the said signaling op- said,switch and adapted to project while in 
erations being divisible into :classes, a plu- motionringing currents of proper frequency 
rality of groups of co~ectors, the connec- • bac~ over th~ si:id ~runk line and !?arty line 

15 tors of each group bemg adapted to per- to signal a ca}hng and called stat10n alter- 75 
form signaling operations of a different· nately. _ . 
class, and said party lines being accessible 33. In a telephone system,· an automatic 
to the connectors of· all of said groups, . switch and a control circuit therefor, means 
means operated when a connection is to be for transmitting directive current impulses 

20 established £or selecting the group of con, over said circuit to variably operate said 80 
nectors which is adapted to perform the . switch, and means for automatically lower• 
required class of signaling operations, means ing the resistance of said circuit during the 
for selecting an idle connector in t;he se• transmission of impulses. . . ' 
lected group and for operating the same.to 34. In a telephone system, ·an automatic 

25 connect with the desired line, and means switch and a control circuit tl;ierefor, means 85 
for then determining the precise kind of for transmitting directive current impulses • 
signaling operation which is to be per- over said circuit to variably operate said 
formed in order to signal a wanted substa- switch, and means for ,automatically: .lower-· 
tiori on the connected line. ing the impedance of said circuit during the 

so 28. In a telephone system, a party line, a transmission of impulses. • 90· 
plurality of one bell substations and a plu~ _ 35. In a telephone syst.em, a party line, a . 

_rality of two bell substations on said line, plurality of one bell stations on said· line, 
. an automatic ring back apparatus at the ex- the ringers at said stations being responsive 

change for enabling one party to selectively to different frequencies of ringmg current, 
35 signal the other parties on the same line. a similar plurality of two bell stations on 95 

29~ In a telephone system, a party line, a said line, and automatic ring back apparatus 
.plurality of one bell stations ·on said line, at the exchange comprising means for select~ 
the ringers at said stations being responsive ing ringing currents of proper frequencies, 
to different frequencies of ringing current, and for projecting the selected currents back 

40 a similar plurality of two bell stations on over said line at the proper intervals to sig- 100 
the line, al}d automatic ring back apparatus nal a calling and a called stati<;m alternately. 
at the exchange for enabliHg any party on 36. In a telephone system, a party line,, a 
the line tq selectively signal the other parties plura1ity of one bell ·stations on said line, 
on the _same line. . the ringers of said stations b~ing respon$ive 

45 30. In a telephone system, a party line, a to differe:rrt frequencies of ringing curr'ent, 105 
plurality of one bell stations on said line, a similar, plurality of two bell stations on 
the ringers at said stations1 being responsive said line,i a trunk. line at the exchange termi- . 

. to different frequencies of ringing current, n3:ting in an automatic ring back equip-
a similar plurality of two bell ?tations on ment, means controlled from any calling 

50 the line, and automatic ring back apparatus statiop. • for extending connection: to· said 110 
at the e~change for enabling any one pa~ty t_r~mk lii:e, and means for thei:i operating 
on the hne to call a.ny of the other parties, said eqmpment to select the rmgmg cur- • 
said apparatus comprising means for suit1 rents of proper frequencv and to project the 
ably projecting the proper frequencies. of selected currents back over said trunk line 

55 rinf;'ing current over si:id line to sig-nal the at proper i_ntervals to signal the calling and 115 
callmg and called stations alternately. called stat10ns alternately. • 

31. In a telephone system, party lines, a Signed by me at Chicago, Cook county, 
plurality of substations on each line, imd • Illinois, this 13th day of September, 1917. 
apparatus at the exchange for enabling any 

60 subscriber to signal the other subscribers on BERNARD D. WILLIS .. 
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