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1'0 all 'tclw1n it may c01u·ei·1L· • 

He it l.nown thut. I, Ho11n:n ,T. RonERT8, of 
Ernnston, Cook C'Onnty. Illinois, have in­
nmteil c(•1-tuin m•w ant! useful Improve-

6 ments in Telephone Systems, of which the 
following is n speeificntion. 

)ly inwntion relates to telephone systems 
in ge1wrul, hut more pnrlieulnrly to tele­
phom• Pxchange systPms in which provision 

10 1,; 1111ule for trnnl<in~ between exchnng-es. 01· 

h<'IW<'<'ll clifferent <l1vii;;ion;; of the SflIDP rx­
C'hang<>, uml esprc·ially to systems in whid1 
current is snpplic-cl to tlw subscribers' line>;:.: 
from a eentl':d sour,·e for operating pm·1ws.-s, 

15 as w111l nR for t.11 lking p11rpoSC'.R, 

Gt'rn•t·nlly stnt.r,l the object of m:v inwn­
tion is to provide u iulephmrn PXch11ng:1• ;;_v~­
tem in whirh provision is mud1\ for t\Xt.cnd­

ing tlw. culls with r11pidity 1u1d cNt.n.inty, 
20 a.nd in which thr cost of inst.nllntion 1tnd the 

exp(•nsP of mnint<•n111H·c are low, nnd the effi­
ch•ncy hig:h, eonsidering t.he met.hods em­
ployed. 

Spocinl ohj<'rts nre to proYide 111en11R liy 
25 which a eallinl{ ,mbseriber may nutomat.i­

c11ll\' connr<'t )us line with an idle trnnk­
lim; lending to a nrnnun.l swit<-hboanl; t.o 
prodd,e two-WflY trunks, and mrn.ns for au­
t.omatically sPizin,!! either enil thereof, for 

30 the purpose of trunking between exclw.nges, 
or \,etween differrnt. divisions of the same 
rxehnngP; to provide nn improved a11tomnt ic 
trunk selector for Helecting idle trunks; to 
provide an arrangeml'nt by which a culling 

35 subscriber may autonuitically connect his· 
line with either a l<'<'nl trunk or 1t long-dis­
tance trunk, depending upon whether he is 
calling a subscrib<>r of his own exchange 
or <liYision, m· a suliscribn of some other 

40 excl.1tnW\ or division; to provide two-w11,y 
trunks and means for automnJically seizing 
eithlir end thereof, together with me1tns for 
automatically precluding the seizure of 
either end of a trunk by other subscribers, 

45 whereby the subse-riher already in pos.<;eS• 
sion of such two-WR)' trunk is protected 
11gnim,t intcrferenr.e hy so.id othP-r subscrib­
Prs; to provi(le two-wny trunks and means 
for antomntienlly seizing either end thereof, 

50 tog,•ther with nwnns for manually connect­
ing with Pitlwr l'Tid of thr. same, whrreby 
<·onnPd ion ('!\II hP exh1nded aut.omatirally 
to onl' eud of II t!'nnk. nnd connc•rtion from 
the othN' Pod thert>of to thP cnllP,l line t.hlm 

66 completed 11rnni111lly; to 11ru,·ide n no\'rl Rr-

rungmrnmt wliM·Ph_y the answering jacks on 
ll tnanu,d SI\ ikhbonnl nrc not indi\'id1utl to 
the snhsail1ers' lim•s terminating thereat, 
sni:l answering jacks being common to all 
of such line•~. :wd the. subscribers b(•ing 60 
equippt•d with llll'llllS ut the c~ntral statio11 
fo~· uuto111nti('all_i- ;.,(•lt·cting _id\,~ jii.cks, ~here 
hmng n eo1111110n t rnnk lt•admg to each Jack, 
eaeh jack hn\·ing a line sigrntl which is dis­
played wlH\H 1 lie trunk-line is c=cized by a 05 

calling ;,nhstriher; to proYidL• a, novel ar­
mng!~ment wlll'r·i•hy tlie ,;ignnls by which the 
calling s11lt,-,·riln•r~ alt rad. tlw attl:ntio11 of 
tlw swikhbonnl op<-rator an•, considerably 
le,'-_'s i11 n11111h<•r tlrn11 tlw subscribers having 70 

lines tl'rt11i11ati11g nt such ho:1r,l, thP. said 
sig1rn \,-, lieiug- ,·om111on 1 o all of tlH• suhscril.i-
m·s. ancl whPn•\,y tliP manual ;;witd1bonrd 
01w1·ato1· 111ny d1•i,•n11irn• which li11r. is cnllinK 
hdoro ans1vPri11g till' cull; to pr:>vide means 76 
hy whil'h a 111a1111al switchboanl operator 
11111y n•b1s(i a calling snliscri\wr from ti 

trunk to whid1 UH' sai<l imbscriher a11tomati­
~111\y extP11ded hi,; line in making the call, 
.m<l wh"1,,by llw said O}){ll'a,lor Tllli_\' a .. :-'O 80 
<•itlwr hdon• 01· a fl('r answN·ing the ea H, 
and Pit l1t•r l,\' fon• or idter t,hl• n1 lled .~ub­
scrihP-1' a11swi>r,-.: to prnviue 1rn :irrangl!llWnt 
whereh,Y thl' (':11li111! ,;uhS<Tibe.r can p11;:h one 
buttHn 01· ('Cj1tivalt>11t ,levice an<l therPb1· a,1- 85 
to11rntiC'1dly !'Xtenc! his line into co1m~d ion 
with a trn11k-line at his own pxdurng<', or 
push unotlrer h11ti.on and thereby autnmat ;. 
cnlly l'Xh•1Hl his line into connedion with 
a tru11k-lin11 h•1Hling to irnother exdu,n~(l1 90 
tlwre t)t'i11g as many push-t,utt.cm,- or e1J11ivn 
lent 1k•,·i,•(•s as lhet'P are exchanges or rli-­
visions of tlH', ,-11nw (•Xdnrnge; and to pi·n 

d(fo certai11 1h•t11ils an<l foatut-e.-1 of iinprov<•­
ment nml c,1111liinatio11s tendin~ to incr!iQ.S<.i 95 
the g(meral efliciency and ser-v1ceahilit_y •>f 
n. tC'lephon(, c.,x<·-hange system. 

To the foreg-oing and other u~fiel end,;, 
my invention con~ists in matters lrnrein:tft<,!.' 
set forth and chumed. 100 

In the accompanying drawing~ Fig11rn 1 
is 11 plan \'imv ( with parts broken out to 1·e­
duce thfl size> of the figure) of a trnnk i;e­
lecto,r embodying the principles of mv in-
Yent1on. 106 

Fig. 2 if; a view showing one of the se­
ll'dor hnrs nrnl principn.l operllt,in~ parts 
in side rleYation, a. fragment of the sick Ca.8-

in,:r b oppo!'lite the pair of magn<>.ts D being 
shown in si(le elevation, and the t·~muimler 11 0 



a 1,11,,111 

of llie ('Using l><•ing shown in longil1Hlinnl 
v1•1-t,ic1ll rmct.ion. 

Fig. :l j,; u fl'niru11•nhu·.v cktuil of oun of 
t.ho .cir<'.Uit-openi11g: d1,vic,·s shown in Figi,;. 

5 1 nnd 2. 
Fil!, 4 is a11 i;nd Pl<,rnlio11 of one of Hw 

trunk S<d,•ctor 1•.J1·1111•11t.s ( nnll the mng1ll't 
which opPrate~ tlw same) looking ut the 
tmd of thP l\11~ment opposite thnt sl11mn in 

10 Fig. 2. 
li'ig. 5 is a frngn, .. 1,lnry plnu vil'w of t.wo 

odjuc!'nt. selector-bars, contnct derict!s cur­
ried thereby, nnd Ow st.1li.incent trunk ele­
ments wit.h which sai1I c{mtuet devices co-

15 operale. 
Fig. G is II detail sidP nlf',ntion of the con• 

t.act. de,·i<:P shown in Fig.;>. 
Yig. 7 i-" a plni1 \ i1•\\' of a medurnicnl de­

tPnt w)w.1·c,h1· tlw ,,•h•l'loi--bar is tPlllJH1r11rily 
20 lwl<l at tit<: Pnd of it., initial 1110YHlll<>-nt. 

F1:.:--. , 11:d " 1;,l: .. ,1 toµ· .. 1li1,r 1·011~tit11t,• 
a d;:,µr,1111•:1:ti 1,. , 1, \l .,fa tel<\phmw ~J~tem 
"nil1P<lyi111! tlw 1•111.,·i1,l•·s of 111v i11,•t•11tio11. 

Vij!. !1 i,. a r•·1,111d•1i'(1on of Fig. :! with 
2r, th1· Si•\ 1>r:tl in-.1!1:ll ilt:,! parts prorPl'l_r slrnr\Pd 

to in.licat,, tl1<·il' ("l111r:1ch•r. 
Fig. 10 i:-: :, 1>111i1 vi,•w 011 an 1•11lnrgt•d 

scHk of Iii,· ldl lt:11111 1•1111 of tlll' Sl'IN~tor 
insl.r11m1•nt. shrl\nt i11 Fi_g-. 1. 

:-10 Fig. 11 1« 11n 1m11 <'l<'v~tion nf the ~1mw. 
Fig. 12 is u. trans\'Cl'8(' _-;Pdional view takP11 

in u nwticnl plu111• liPI W<\<',n two of the trnnk 
e]cml'nts 1111 l looking townr·tl thr. h•-fl-h11111l 
end of the i,1str11mPnt. 

35 Fiir. 13 is II pP-!"1-;pt•<'liv1\ vimr of ont' of t.h<' 
trunk elements in PlllargPII 1lel11il. 

Fig. 14 is a cro-;s-sedio11 of Fig. rn. 
Figs. Hi, 16 11 nd 17 tn lrnn toiretlwr a re 11 

detail dia~ramm11tiP rPp1•e,-entatinn of tlw 
40 whole system. 

Fig. 18 is 1t simplified cliagrnm of the 
entire telephone i;ystem. 

Fil\. 19 is a di1ti:rrnmmntic vit'w showin,!:!; 
the circuits nnd other me1tns wlrnrehv 1t11 

46 operator c.an id1•nt.ih· n cnllinJ? snhs1;1·ih1•r 
after h{\ has sign11le1l thr operator. 

Fig. 20 is a simplificil <lini:rrnm n,pre,,1•nt­
ing the pompfot{\ t11lldn~ circnit h{\t.w<•en two 
connected snbstntions in n s_vstcim emh0<lying 

60 the principles of my inn•ntion. 
In currying out my i1wcntion a pl11r11lit.,· 

of exchanJ?e stations nl'c\ conn<11•tf'd hy trunks 
which seve1·ally t<>r111innh• nt. r11d1 l'lld in "" 
instrume.nt 01." npp111·at11,-: r~1pahl11 of op<'rn-

66 tion hy nny on<' of II sl'ri1•s o-f snh,-:c•ril><•t·s of 
th<>. e:xch1m~ in whil'h tlw int-1r111n1•11t i,; lo­
Clltml, nnd sni,1 inst1·ntn!'l1t 01wr11ti11Jt to 11ntn­
mntic111lv s<•l<•rt o•H• of the• tr1111ks tN·111in11t­
in~ th1>·1•pnf. wlwrl'h_,. 11w 01wrnti11g snh-

uo scriher is pla<'P1l in 1lirPrl 1•01111111111i1·11tio11 

with thr PX<·han1t1• 01u•1·:1ltw ut th<' otht•1· 1•11tl 
of th(\ 1.rimk Alltoi11nti1• nwans nr1• pro­
,·i1lf'1l w1'11>1•1•hy l 111• uet of s1•1<,cti11g- 11 (1·1111 k 
p:i\'<'s lo tlw s11hs1•1·ill('I' for th<• ti11w h1•i11g 

66 the ex<·lu~iv•~ use of tliii:; trunk nrnl )ll't'\"l'ltts 

int.crfcrenc(\ hy oth1w suhFrCribt'rA ht'lon~inp; 
to tllC"\ ~nmu or 1111,r olhel' oxelu1111,?u, Tht!l'"· 
foJ'll, the sys( cm 11111ho<lies mmu1r,; wh1•1·t•l ►.1• ll 11 
of tlw trunl,s 1•xtt•n1lilll! hPl\\'<'PII tt suli­
scl'ib(•r's loe1d 1\xd11111gt1 ,wd 1111_,. 111111 ull ,o 
othPr exdurngt·s 11r1• m1uall.v a,•aili~bl(• to hi111 
when not in 11s11. In ut.hei- words, tlw ,;ni<l 
trunks ar<' commo11, t.lw operation of selN:t-
ing one of these trunks ,:(iving him the ex­
clusi Vt' use of the trunk for the time Ul1inii:. ;:; 

Having thus outlined the genlmtl plan of 
the 1,y1;te111, the main instl'Ument whereby the 
automRtic selectiun of the t1·u11k-linei;; iK llC­

complished will firRt be det;Criberl it~ ch,tnil, 
1rnd ther,,llfter the interconnections or s_ys- !!O 
tem as a whole, and in this connection it 
mav Le stated that in its broader senRe the 
scope. of the im,cmtion is not confined t~, the 
118(1 of tlw. pnrticulnr instrumcnt herein dt>­
scribed, hnl. on the contr1u-y, anv suitnblt> x;:; 
11pp11.rnt11~ mur he cmpluye;l for efft>cting 
the 8(1\'N'a I co1111cct ions and operations. 

R('forring to Fil!"· r., s•, 13, lii, Hi llllll 18. 
A 1.fosignatPs )t~ a 11·hole il Btiries of ,oscilla­
tory t.r1111k ch•menl~ pivot111l_y mom\h•tl to !lO 
ext<•n<I para I h·I "ith 1•11ch other ncross a ;;nil -
nbhi frnut(' B (Fii.,rs; 1. 11 nnd 1:l); nnd E 
(Figs. 1. ~. o. 10, rn· nn(l l:i),- 1lc,-i1tnnlt'S H 

seritis of sll bsrri ben.' sell•ctor*1u·s o.n·1mg1l< l 
to 1•xte1HI par11Jl1,J with e.nch othrr 111111 tr11ns- !Iii 
rnl'-;t\)v of the trunk elrmcmt-1 A. 

Jn 'the ◄ frnwinl,!i- (Figs. 1, 2, !) n111l to) 
hut. two of 1 h1• lr11nk 1•lrmcnt.s A 111·t• shown, 
hiit. iil pr1wtic1• ns mun)· trunk elPnwnts will 
l1(1 p1·0\·idl'd as th1•r1\ ure t.runk-1.in('.'-• 1\IHI 

tlrn_v will lw groupc◄ I tol,!cthrr efod-rie11ll;v 
in ~;; 1111111.v /!l'Ollps ns thor,~ 111"1! 1•xd1a11g-1•,; 
int Ol'C'On m•ch>t 1. ( Hee FiJrs. 8, x•, lii, Hi 
an<l 18.) 

As n convenient construction thl', t.ruuk 
1•l1•m1•nts A n rn of bar-likr constt-nd ion. 
m11tll\ of insulating tnllterial nntl provided 
at l'lltch end. 11<111-1· tho lower ('(11,.F('S. wit.h 
trunnion;; a (Fi~,;. 11 ancl 12) on t.lm muin 
fm111c, wlwrrhy th1•.\1 nrt~ pi\'Otnlly s11-pporto1l 
so ns t~> lx• ('~I pnhh• of oscillation t.hrough n 
limih!<l r1111g1• of mov<•ntt'-tlt. 'J'h1\ trunk 
motnhN'l-l nr11 1ulnpl~d to hc1 oscillntl'•d for­
w1irdly in two distinct. 11ntl successive i,;t.eps, 
el(-'(0fr<rllltl,!lll'IS IIS indi<-ated rt•.Hpr.ctirnl.v Rt 
<' 1n1< I> (Fi;i-. I), locatetJ ut, t.hu cmds of 
1-mid (•l!•1111•11fs, lll'inl,( Nnp]oye(I for t.his p11r­

pmw. Tlw 11111,r,wt ( \ whi<•.h iH tlw first in 
or◄ l1•r of op1•1·:1f ion. 1•omp-1•ilK'S tlu~ 11s111il spool 
,. (Fil-!'"'· 11 nrnl lt) nrt·nnl(l•◄ I to 11d upon 
1111 urnmt 11r1• "' ( ft'il(. 4) mo1111wcl upon nn 

I 111'111 ('2 pi\'otnll,v i,;c•1·m·l'll upon t.hn t-ruunion 
" ( Fil,!. Ill) of tlw tr1111l< l\lt•J11N1t.. In or-
1l1•r thnt llw 111·11111t.111'1• 11111,v ilsl'lf o,-:cill11t11 
t.lH• fr1111k 1•l1•1111•11t. fon,·,mllv II Cl'l 0h1i11 dis­
ti.111·(•, allll tl11•1·1•11 r11•1· p1•r111ii tll<' trunk 1•lt•-
1111•11t lo hP oseillnh•cl II t,;(~~ond step hy uu~ 
11111/.!lll't I) nt tlw 01 ►posit.c t'IUI th<'l'(\Of, n 
~top <·" iH p1·or itlP<l upon tlw I rnnk i>lt•mt•nt 
in position lo lill 1'111-('11,(t•d h.v the umlt•t· Hi<le 
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of thr Alm c2 when the trunk element is in 
it-'> 11nrma I or N•trad.-C'<l position an<l tho 

arm11L11r" lll'ld rrt-rnctcd from the mugnet. 
Tlt1• mug11l'fs I) ut tlrn oppooitr, ends of 

5 tli1· t r1111k dl'nw11h an• si111ihu· lo the 11111g1wt 

<. •, ,:ornp1 isil1).! t Iii· 11--11,d spool d (Figs. ~, 
11 and 1~) ,11,,1111tPd upon llw franu~ nnd 

a1-r1111ged to ad upon tl11• ar11rnl11r1• ii' mount­
cu upon an Hl'lll "' whi('li is rigidly OOClll'l'll 

lO upon tl11• tr111111io11 ,, of tlw :ulja,cont erul of 

thn tr1111k el1~111ent. Thi• Hl'IH d• is secured 
upon th1• tnmion a in such angnhu· rela­
tion tlwrcto that when the trunk clement 
hus lX'en rot,ntetl fo;·w-a.rdly the first step 

15 hy the mu.gwit G nt the opposite end tl1ereof, 
tln• nrmnturr d' will lxi brought into po:;,-i­
tion to be efft>di\'ely attracted by the mug­
net I> fot· imparting- the second forwar<l st~p 
to the trunk element, at which time the ur-

20 matut'(', <I' is drawn down into engagement 
with the core of the magnet D. Both the 
magiwls C -und D operate to open und close 
electrioal contacts, as will hereinafter be 
more fully described. The arm d 1 carries 

26 also upon· its upper side a pivoted arm d0 

of insulating . m\lterial and provided upon 
bot.h its upper and lower sides with contact 
strips tl00 and' d•, respC'.ct,ively. (See Fig. 
8•.) A back oontnct <levice v" (Fig. 12) 

30 normally fom1s both an electrical contact 
with the strip rl00 and a mechanical back 
stop for the ai,rmature arm. 

Upon ea.ell trunk elenrnnt A is mounted a 
se1·ies of cor.tnct~tltds (see detail Fi~. 13), 

35 severally designated a', tlw,se studs bemg ar­
ranged in longiludin11l alirn'Jmmt with earh 
other and in position to n•.gi&1.er with each 
of the indi\'idunl selector-bars E. The sev­
er·ul $Uds a' constituteconhwt devices adapt-

40 ed for e-ngag<'ment with corre..sponding oon­
.-f:act fingers e (Figs. 2, 8•, 9 and 10) mount­
ed upon the select.or-ha.rs E, these contact 
fi~gen1 e servin~ not only to fonn an. eloc­
t.rical oonta.ct with ,the trunk elements, but 

45 also as ta,ppets whereby the selector-brtrs 
'ILl"e thrust fonvard by the forward o~ilh1-
tion of the trunk elemtmts, as will herein­
after appear. 

In the :>pP-ration of tlw instrument th11 SP· 

60 lecto1·-b1.1.r is moved bodily endwib'e for­
wanlly 11, certain distance befot-e the t.runk 
element is oscillufod, this distance being such 
Rs t.o briug- the engaging- ends e' ( Figs. 2, 9 
1md 10) of the several cont.act finirers VC'-rti-

66 ~ally nbovl\ the t.rnnk elements und slig-htly 
rn udvnnc(' of t.he H!Wt>rnl contact devirns a.' 
mu-ried tlwrehy. Th<'- location of th<' <·ont.nct 
fing1ws nilnti ,;ely to the. pnth of 11to\·e11w11t 
of the contact studs 11! is i,1tcli thnt after he-

60 ing thus 11d \'!tnced to II position clirect Iv 
11.l,ove the trunk elt•111e11b1 t1wir t•ngaging 

cm<ls will lit> in the put h of Hit' contact i;t wli;;; 
so thnt 'iv hen th<' I ruuk <'l<'HWnt is o..•willntf.'tl 
forwanlly one of tlw <·onlart st11cls whieh i!-< 

65 oppositt• wMchtwer cml' of the seh~ct.01·-bu1·s 

that happens to be moved forward will l'll• 

1[11g-,~ its ron-espon<ling mntact finger 11ml 
tl1rust it forw1u·1l during lhe two 1u\vancci 
st<'p!-1 of the tl'llnk el<mwntafterwurd affected 
l,y 111ugn1->ts (' and D. Tlrn first Rtep of the 70 
l runk 1•ll•nwnt curri<•s iii-; <'ontnct 1fovir<'s a' 
into n pm,ition 11pproxi111at.ely • vcdicnlly 
alJO\'l' it1-1 axis, whifo tlm sc,con1( step canim; 

• it into tl ,,m;ition ht•yon1l the perpernliculur. 
sn t.hut w wn th!.' trunk Plc111e11t is iu its nor- 75 
111111 rct.mcted position, nnd when it is utl­

rnnced to its forward limit, it.., contact i'ltuds 
lll'l! below the puth of movement of the ron-
t nl't fingers e', as the lnttet· 111ovl1 horizon­
hilly for·wat·d when the selertor-ba.r is 80 

shifted hodily. Thi\ ohjel't of this nrrange­
ment is to Pl'\.'VPnt int<'rference with the pur­
ti(:nlar trunk elenwnt in operntion bv the 
movement of other selertor-b111·s whil~ thus 
in selected position in any given operation. 85 
ln order th11t the contact fingers e nmy retain 
<·<mtact with the i-.tuds a' after they ham 
heen thus once eng11ged, said fingers tll'<' pi,•­
otul1y mounted upon the selector-bars. as in­
dicated at e1 (Figs. 2, G nnd 9), und nm 90 

provided wit.}i rigidly nt.tached upstanding 

{
Jlnte sprin~ e" having their studs confined 
,etween gmde stn(ls ,," which serve to hold 

the scverul contad. fing-t•1·s in exnct position 
to register with th<> cont.act studs, 1is dl\- 95 
sct"ihed, while permitting th<> contact fingers 

to oscillllt.e dnwnwnrclly after engitgeml'nt 
with the cont111•t strnls. In ord<'r to pr<•­

wnt, surh contact fing1\l'K from idipping out 
of t•ngagement with the contact studs, the 100 

lilt.ter 11re mnde of under-cut form at their 
engaging sides, as best indicated in iletnil 
Vig 6. At the ,mme t.im<' that th!' electrical 
contR.Ct is closed ht\tween the several con-
tact fingers and studs ct', two otlmr circuits 105 

nrti dosed between the trunk elt•ment nnd 

s(•lector-bur, nnd for this pm·pose each con-
tnct finger e cinries at ench side n contact 
strip e' and e" (Fig. 5) respectively. se­
cured rigidly thereto 1mcl arrrmged t.o 'pro- 110 
ject at their free emls ut l'ach side of the en­
gaging end of the finger nntl in pof?ition to 
(mgnge with cont:tct plates ·or surfaces n* 
and a~ ( li'iµ:s. 5, (i. ta 1t11<l 14) locntcd nt. the 
r1•.<;pe<•t i ve si1 les of t h<i contact studs o.'. The 116 
slrnpe of th<'. contnct strips e' and e6 is such 
that wlwn the NlJ!ll!!ing t>nd of the contact 
finµ:er is 1•ngngl•1I with t Im stnll 1t', the. tog­
glc>-like 111n\'<'111t•11t of tlw contnet. finJ?t•.r 1·el­
nth•ely to tlrn trunk t•ll•ment will rode the 120 
l'nds of snit! r•ontncl strips into t'ertain en­
g-ugm11ent, witl1 thl' r1•spe<'tirn contad plat.tis 
or surfal'<'s upon tlw t rnnk t•lellll'llt, t.hns in­
slll'ing- tlw closin1,t of tlw t hi'\'<' rire11its. As 
hl'l"t•inlmfom inti11111t1•<I. tlw s1•1t,cto1·-bnrs nre 125 
thru~t forwnl'cl prp,·io11s to tl11•fr t•ng-ngm11ent 
hy ti)(' fr1111k t•l1•1111•11ts. .\s n convenient 
111t•nns of i111pnrt in/.! 1h1· initinl forwn.1·d 
nw,·t'lll<'llt to liw s1•lc•do1·-hnrs. T 1w0Yide 11. 

pnil' of t1·ans1•p1•,-"l.1·-exlt'mlil\g pivotnlly- ISO 



... 
,-,upported l,nn, drsignatcd rcspecth-cly F n mcchanicnl dctent is providc1l compdsing 
awl O (Fig-i; ~, 3, 8, !) nn,l to), MC'h of snitl ll pivoted lfotcnt l (Figs. 2 nn<l 7) 111011ntotl 
lnll'I; lming of a h•ngth snfficit•ut to extencl upon nn 11pHtanding plate-like 811Jlport 1/ 
P11tirt-ly across the sPl'i1•1, of selt•ctor-l,11rs, 11rrn11gt•d to extend vet·tieally ndJacent to 

r, sni,l lrnn.; F 1U1d (i lit~in~ /iCl'Cl'lllly 111ottntetl the side of lht• selector-bat', which detent i:; 70 
upon 11p,-,-tarnlin~ ar111s / untl !/ (I•~igH. 2, H, 0 11<l11pte<l to t'nguge II notched latch nH'lllUet' 
autl 11) loca!l•,l at th<· n•st>l'cti,·e ends of the l' pi\'otolly 11wunted upon the upper t>dge 
!inn; F uml <.. which nm1s f 11n1l g are pi\'Ot- of the scleeto1·-ba1·, so 11s to he cnpahle of 
ul l,r 11io1111tt•1l al tlll'ir 1ow·1•1· ends upon the lifting upwar<lly and per111itting the engog-

L O 11111\11 f1·111111•, ns indicated 11t f' an<l r/. H ing end of the <letent to slide under it upon 76 
cles1gn11h•s 11 11111~rn•t suspended from a cross- thti retul'll mornmcnt uf the bur, 11s herein-
bat' l/ { Figs. 9 nn<l 11) of the 11u1in frame. ufte1· to lie ih•scl'il.Jed. The engnging Nid of 
in position to ornrhnng an 111·111 f" rigitlly the detent l is in the form of a l'ight-n.ngled 
1·011m•ch•1l with oiw of the 11r111s f of the h1tr projection l• (see detnil Fig. 7) which, 

Iii F a111l •'nl'ryinµ- an 111·11111t111·1• h n1l11pte<l to- lm "·hen the s<>leclol'-bnr is in its normnl posi- 80 
1H-tc,,l upon b,Y 1h1\ 11111g1wt H, the liftiiw of ~ion, regist.1•1·s with the lie;; within un ope11-
tl11• 11 r111 f' by tlw 111:ig,wt t-t•1·,·ing to osci finte mg r fot·111e1l through the Int.ch 111e111h1w l'. 
llt<• ar111,-, f fonn11·dlY, nut! with the111 the The t•ngng-ing nokh.l' of tlw lntch 1111m1J>er 
1..-oss-ltar l<' tmppot't<-;I 11t tlwir 11pp1•r 1•111ls. is lo1~ated in renr of Um opl•ning l', that 

~o I ( F.i;t. 1),lt•sigrnlll',-, n s1·ri<•s· of thrnst-11'\'N's, port of tlw latch IJetwtwn the OJH'ning nnd 88 
0111· for 1•ar-l1 st•l<·•·I or-Im I', 11tl11 ptPd for l'n- tlw not<"h b<•ing i11 tlw fon11 of a n·arwa1·dly 
gagt'lll('ll[ I,,· tlH· thrn,llmrs F lllltl {j to nnd 11pw111·1ll_v t•Xtl'JHling indirwd pol'tion "' 
fo1·,•p tlw 

0

sl'l1'dor-l111r l'o1·w~1nllv. Ench co,·el'l'tl with i11s11latio11. F1·0111 the t•ngag-, 
liil'llst-lt•,·p1• Ii~ pi1,1lt•d 111 its fonvill'll C'rnl, ing fnc<' 01· sho11lde1· l' of tlw. btd1 tlw t'<'lll' 

'!,, as indi<"all'd at i. to tht• hod\' of th<• i-Pl1•cto1·- en<l J_.wrtiou of the lnteh is 111,-,o indinl~d up- 90 
h111·, so as to l11• eapalth• of oscill11ti11g in 1t wnrdh-. nntl is )oC'alt•d a s11ffident dis.tauce 
n-rtil'al plant• parnlll'l wit.Ii the plnn1• of snid nbo,·e· the uppt'I' cdg-e of tlte seledor-bat· to 
st•l1•dor-lia1·. a1HI is 11orn1ally IH'hl nplifte<l ennble the 1111~111111· portion l1 of the tletent 
1111tl in (•ngag(•111t·11t "·ith a stop i' by llll'ans to pas'- 1111<le1· the latch 111m11bcr <'am fashion, 

30 of n s11italile. spring, ns indicated nt i". At. nnd lift tlrn lnlch upon the retm·n 1110,·cment 95 
its r,•a1· Pnd till' thn1st-ll'n•1· I is provide1l of thl' sPll'dot·-hnr. The first forward step 
with two ,·ontad. dl',·iel\S i' nnd i'. rcsp<>c- of the S<'lector-hn1·, 11ndrr the action of tho 
tin•ly. ndaplt•1l for l'1t~nge1m~11t with the re- hnt· F, cnrril's it. into position for the de~mt 
s1wctin• thr11st-lmrs F 111111 G. ln tllli nor- l to eiigng-P the 11otcl1 l'. The 1,mcon<l 1011-

a:; 111nl position of tl1e parts the eontnct device ward step is impnrted to the selec.to1'-1Ja.r by 100 
i" is locntP1I tli1•p('tl.v abon• nu eng1tging nwans of till' thrust-bar O whid1 is pt·ovided 
IIOll'h 01' sho11ltl1•1· r (Fig. 2) so formed in with nn lll'lll f/ 2 rnrrying till Ul'IIU\t.Ure g'' 
the up,,t\l' part of the h:ll' thut when the 11n<l 1lcte(l upon by n magnet M (Fig. 2) oon­
thl'llst- l'n'l' is dmwn 1lownw11l'<ll}'. ns here- stntchid 1111,I arrangetl snbstnntinlly like the 

40 i1111fft-1· 1lt•s<'rilw1!. lhe ('!Intact cle~·ice l:' nnd magnet. lI nnd suppo1·ted from a cross•bnr IOii 
said nokh will lw l1l'011gl1t into opl'1'utirn b". The 11ppP1· portion of the thl'llst-hnr (~ i:,; 

·l'HA":IA'l'llll'llt 11ml l'll'dri<'nl contn<'t to tlu·nst pr0\"lde1l with n shouldPr or notl'lmd pot·twn 
the r;efocto1·-bnr fonrnrll by tho subsm1nent f/4, 1uliiptctl fot· engngtinmnt. with tlw t'ontuct 
l'l1<'1'1,!:izing of the 11111g1wt H 11n<l const!<tUm1t,_ deYicti i• of tlw tlli-m;it-levC\I' in suln,tnnt ially 

.ir, th1•w-1tin~ ·1o1·w11r1l of tlrn hnr F. In order Uie s1t111l\ 111111mtw ns describ1•<l in conm\ction 110 
to U111H dl'll\\' down tlw thr11st-l<wet' n 111ag, wit.h the thrw,t-bnr F. Tlw C'ontnct devicu 
1wt ,J it- 11101111tt•tl 11po11 tlw Hl'1t1clor-b111· i111- i4 it- 1,hortt-1· th1tn tlie contil<'t device i~ 
111t1tlinh•lv hc-1m11lh snitl thnu~t-levt•1·, antl 1m whereby, when the <'ontnct devico ,:a 
11r11111t11r~ I' iH 11101111h!d upon the. thl'Ust- engages the tl,rust-bu F, the contact device 

50 lent• in 11m;ition to be attracted liy th<>, ma~- i' will ·cfonr the top of the thrust-bar, G. 115 
not ,J. Pn•femblr, in ot·der to' economize However, after the thrust-bnr F retum.1 to 
inspn<·t•, the 11111g-1iet ,Twill he n11ule of flttt- normnl position, the thrust-lever I having 
fom•1l form an<l s1•t within a recess fonued been advanced ton position with the contact 
in tho bocl,v qf the selectm·-unr, ns indicated clevice i' just abo,•e the engaging notch g', 

66 in tlw !-ien•l'l\1 figurN nf tho dl'llwings. The the magn<>t J, upon enE'rgizing n second tiine, 120 
dm"·ing tlown of the th1·u!-lt-lO\·er closes n may then nttruct the thrust-lernr 1 so as to 
circuit th1·011gh the mngul\t 11 which there- cauRe the contnct i4 to enguge the th111st-bar 
upon thrnHtB forw1ml tho imle<1or-l111r n cer- G. It wi11 bn cwident, how<we1·, that this 
tuin distanet.\ 'against the tension of a coiled pnrticulnr construction it,:; not ahl-lo1ntely m~c-

GO rxp11nsion 8f1l'ing K int1•.11lol:K'd brtween the e!-isnry. It is ob\'ious thnt. th<', couhtcl, ~hwice 125 
fol'wartl um fr111111• 11w111ber b' 11n<l tho front, i' muy bo in the nature of n t'Rkhet, in which 
l'IHI of the H(•lt'Ctor-lmr. In order to holtl l'tlse hoth cont.nets i' and i 4 11111)' be of the 
th11 8t1fod01·-bn1· tm11por111·ily in this poRition, . 111m1t1 length. Tim pnl't i' will then gin1 w1ty 
nntl ngninst the t~•nsion of tl111 ~prin~ K, eacb time it-enJnges the~ edge o'f the thrust-

·115 nftel' the mugnet H has been <l1>..ene1·g1zed, bur 0. on the side of the thl'llst-bnr I( Of JS0 
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co11rsP, in that ern11t it will li,• 1weessnry, 
howen•r. to ins11late eitlwr the curved por­
t ion oft he contncl d1~vice i' 1 hat L•ngnges t]ie 
thrw,t-hnr H ur UH.' front pa11, of tlw thrust-

5 liar ( L The two forward steps of the sc-
1.-dor-biu· lwing I ht' e11gngiug t•llds of its 
Sli1·,•ral c·o11tad flng1!1's ,. i11to positiorn; :,mb­
st HIii in II v 1·,•1·( ica II y u bo\'l1 tliL· a xi's of t lw 
HL'\l'l'al trunk eleuients, and in position to 

10 he 1•11g11g1·d b.1· tlie contact studs a' ther!'of, 
11s lwrninbdore de.,;cribed. At the !'t1cl of tlw 
forward 111ove11wnt. of <'ll('h of the thrw-,t­
bn1•;; F and (j a switch opt>rntes to open Lill' 
l'le<·tric l'irc11it t)xtending thmugh magnets 

15 H 11n<1· M, nnd as a co11vt>nient. const111dion 
for ne~omplishing this e111l, 1tn1l ut tht> snuio 
time prornling a· switch whid1 will not n•­
estnlilish the circuit until the thrust-bar has 
completely retnr1wd to its normal prn;ition, I 

20 pro,·ide a construction ns follmn,: /' ( Figs. 
3 and 10) designate~ a contact blo'ck mount­
ed upon the frame member b' ut a J?Oint in 
rear of the t.hru,.;t-bar. F', and prov11fo!l on 
01w of its side fares with 1m obliquely up-

25 \~:an! ll!lll forw~rdix-extendinf gui~e-groon~ 
j". (:,,.,ee det111.l F 1g. 3). f des1gMtes a 
.~pring contact strip secun,I.) to the thrust-har 
F and exlemling backwardly therefrom and 
providl•d ut its end with an angular portion 

30 01· stud f1 adapted to engage the groove f'. 
The spring strip r is so shaped as to tend 
to ass11111" a horizontal position intersecting 
l he central portion of the length of the 
groove. so thut when the thrust-bar F is in 

:15 its normal backward po,.;ition the Hpring 
~trip will he flnxed 1low11wunlly by e11gage-
111e11t. with the guicln-groove, amt will tend 
to spring upwurdly, and vi<'e \'ersa, when 
lhc tlll'ust-Lar F approaches it.s forwurd 

40 limit of movcmPut the guide-groove will 
fore<' tlrn spring strip 11pwi1nlly so t.hnt it 
will tend to spring downwan1ly when it 
passes 011t of the grnoH• at the end of ,mch 
forwllrd mon,mcnr. Tlmt, portion f" whicl, 

46 for111s the lower side of the guide-gr-oove is 
in-·ulated upon its 11ndp1: s11rf11ce, as in11i­
ctttetl ttt f", (seP d!'luil F'ig. H) and i;; irwl iue◄ I 
or nrnde shoP-sh1qw at its front endso 11s to 
di red the enr,agin!! end f' of thP spring strip 

50 downw111·dly beneuth the saitl portion f" 
upon the 1·efurn rnovenwnt of !ht> thrust-lmr, 
w]iile at the ninr cnd of llrn portion /' a slot 
f1° is provided t hr9uq:h which thn t•nguging 
end of the spring fitnp 111a_y flllSS upwardl.v 

55 into the slot. r .• A similar switch device, 
desigunted as n wholt• fl" ( l◄'igs. 2 111111 10), 
hus its respective parts mountl>d upon the 
franie member b3 aud tlrn thrnst-ln11· Ct ap!l 
operates in substantially tlw Rn111e nrnnm•r'tp 

oo open and close a circuit when the thru1,t}11tr 
G is operated. _ .. 

N 1tnd N', respedivPl_r, (Fi~rs. I:! nn<l II-) 
d1•sig-nnb• 11 pair of long-it11dinal l'l'•·ipro~ 
eating contuct devices mo11Ul" l upon the 

forwnrd en<l of the sl'le<·to1•-bar nnd udapted 65 
to Pll/!llg'<l at. thei1· forward ends with con­
tiH·t plat.e.<i n and n', respectively, when the 
sel{',ctor-bar is moved forward. The con­
tact <fovices N nnd N' aro mainuiined in 
fln•ir n01·mal forward positions by m<'ans 70 
of coilud expam;ion springs n• intm-po',(\d 
bet w~en fixed guides n• and n5, which 
guides are rigidly connected to the selootor­
bnr. The contact devices are adapto<l to 
.-;]icle through the l'ollnrs n 3 and n5, but tho 75 
t•oll111·s n• •heing rigirl with the resp0Ctive 
contact, de,•ic<•s N and N' serrn as stops b,v 
t•IIJ.!ltl,.ring th<i collii1'S n• to limit the forward 
moveirwnt of the contact device.<; under the 
influence of their springH, thereby .holding 80 
siti~ contact devic<$ fre~ from engageinent 
with the contact plates n and n' when the 
sel!'ct.or-•hnr is in its normal or rearmost 
position. The several selector-bars are sup­
pot"ted to slide en<lwise by resting at their 86 
forward en<h upon a. suppori:.ing lcdgs b•, 
111Hl at t,heir rliar ends upon the upper edge 
of the cross - bar b', said bars being spaced 
apart ut their fo1·wnrd ends by means of 
upper und lower space-blocks b5 and. b•, 90 
while a-t their rear ends they . are similarly 
gnide<l by resting witlrfo notqhlis formed 
in the upper edge of said member b'. (See 
Fig. 11). At the end of the forward move­
ment of each selector-bar it is nece.'lSary that 96 
two ek>.etrical circuits be opened, and, as 
n <·on ven ient ffil'll ns of accomplishing this 

;end, I provide upon the selector-bar a. pair: 
of St>ring-closed <--ontact devices reseectively :,~ 
designated as n whole O and O' (lt~ig. 2), ·100 
su i<l contact devic(•s being located in posi-
tion to be opened by the engagement there-
, with of the rear ends of the sliding plunger­
Jikeeontnct, devicefl N an!l N'. Conveniently, 
each contact <lev,foe comprises a fixed member 105 
o agninst which is forced a movable member 
,; mounted upon a V-sha[>ed spring 0 1 

wli ich is rigidly secured to the side of the 
sl'l<lCtor-h11r by means of a stud o9

• The 
movnble contact cfovice o' is located in aline- 110 
1111•nt with the end. n4 of the sliding con-
iuct. device, the Mgaging end portion of 
the lntter being of imminting material so as 
to prev6nt in1ed<•rerice with the circuits of 
tlw contn"t. <lt:>vices l'nguged thereby. It is 115 
11 lso nece.'!Sary thnt a certain other circuit 
bii opeqed and closr<l <luring the movement 
of the selector-bar, 1t.ncl to this ~ml I pro-
vicln u spring cont1t('t designatf<l its a whole 
< P which is mountPd upon the fixed stand- 120 
11r,I L' (1''ig. 2) • and is adapted to the en­
gal,(ed by a ln.terulJy-projrcting stud, oG 

mounfr,d upon und ca1Twil b_v the selector-
har. Said "ontuct device 0 2 embraces a 
V-shaJw<l spring rigidly scicure.cl to the 126 
st11n1lard hy Jn(\IIIIS of n sl ud o1 and nor-
rna lly l'<>sfi;1it, ·in 1mh"llgPnwnt, at it.c; free end 
with a fixed conbtct o". The proj<--cting 
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1i111I porliou on of llw ronl.a<'t fllll'ing is du('IOI' p•• l~ing connoclod with the oppo• 
ailuph!(I lo he eng11gell h,v Um ~t,utl oR Rnd Hifo 11ido of the b11t.tcry by ll 1io11ductor , 11, 
fo1·ced hncl< whr.n tho· ~11•ledA1r-h11r ap- 11s dt>rRl'ly shown in t,he diagram. 
p1·onchNi tlm limit of iti;1 s<•1)01Hl fo1•w111·<l Dcscriuing now the se,•er·al circuits from 

5 HWp urulcr 1wtion of 11mg11et M to open t.he suhacl'il>cr's set through the seleotor1 it 70 
the circuit of magnet J. A spring contact will be 1-e1n.embered that the first operation 

• d1wicti p 10 mounted upon t.he support L' is of the selector is to dra.w down the thrust• 
nlso rroddc<l which is n<loptA:!11 to be en- lever I to close 11, circuit which energizes the 
gngc< hy n contnct 71n mounted upon the magnet Hand thrusts forward t~ selector-

IO top c1lgc of tlrn scll'dor-bnr for the pur- bar to a position where it is englll?8d and 7r; 
pose hereinafter described. 'fhc main lines h~ld temporarily by the mechanicaf detent. 
R un<l J, tc>rminate in the sc>lector instru- Pointing out the circuit through the magnet 
ment nt a hnr E iudiridual to the line, but J which operates to draw down the t.brust-
th.c opt•rnting cirruits hy • which t.h(\ selector lever (8(>.e. Figs. 8 and 8•) it extends from the 

16 instnmwnt is operated are controlled by a grounded terminal of battery pr through 80 
cnt-off relny P. The object of the said. re- conductor o", thrust-lever I, wnductor e• to 
lay P is to uutomatically cut off the op-- the cont11.Ct e', conducto1· pS, t.hrough the 
l'rnting circuits from a subscriber's line cut-off relay springs p• and p· to the left 
when the snid subscriber is called, and to line L, thence through the subscriber's sta-

20 provide o busy-test at all test. rings allotted tion pmssing through the receiver and trans- 85 
1o tlrn line called. To briefly dfflCribe this mitt er thereof to the right line U, to Urn con-· 
p1trt of the system P' designa.tes the relay tact sp1·i11g 111 of the cut-off re-lny P, thence 
coil, P 2 the armature, which is in the usual t.o the> contact p', conductor p• to the fixed 
form of an angular metal pli,te pi,·otally l'o11t11<'t 01 mounted upon t.lie standard L', 

25 :-upported at i·ts angle. and operntin~ whHn us hel'(•inlwfore descril,e<l, thonce to the IHI 
attracted Ly the rnngnet P' t.o sim11ltane- spring \'ontaM. o• normally re~ting in en­
ously lift tfirec contact st.rips 71, 7/ nnd p', Kltt-,rem<>nt with tho fixed eont.nd o•, con-
1'('.!!peC'lirnly, t.!1e <',ontnct strips p 11rnl p' di1r.t-0r 0

12
, aml through the mng-nct J, the-nee 

normally re&ting in contact with lower by way of the conductA>r ots to the non-
3-0 fixlld contacts p• and p', resp!\ctivcly .. The grounded terminal of battery P 1• The en- 115 

main lines n nnd L leading from the sub- ergizin~ of said mngnet J· draws down the 
scriber's instrument are respectively- con- thrnst-Je\'Cl' 1md closes a circuit tllt'ongh the 
necte<l with the contact strips p, and p, a.nd magnet H which may be traced ns follows: 
a1·e thw, normally closed with conductors from the thrust-lever. I which, as hereinbe-

35 p0 nnd p• both of which lead to and through fo1-e descriood, is in connect.ion through the 100 
the selector instrument. The· contacts p•, condu0tor 0 14 wit.h one side of the batterv, 
p~ 11nd p• nrc the three upper contnct.s Clll'l'ent passing to the thrust-bar F and from 
which, when the relay energizes, ue en- the lilt.tor through contact, striV r to the 
gaged by springs p, p' and p1• The con- contact /4, thence by condurJt.or f 11 to a.nd 

40 tacts p' and p9 ore, as shown, connected through the magnet H1 and by conductor 105 
through conductors p10 and p11 with con- f" t.o conductor 0 11 wh1ch1 as hereinbefore 
ductors 7,12 and p11 common to the several d~<;eribe<l, is connected with th0 opposite 
connl'Cting jocks designated ns n whole P• side of the buttery, thus completing the 
and P•. The upper contact p• of the relay circuit. ·The ene1·gizing of t.he magnet 11 

45 is connected with ground throu~h a con- thrusts forward the sele.ctor-ba.r to a position 110 
<luctor p14, while the oooperatmg lower where the l~tter is engaged by the moohani­
contact strip p' is connected through a con- ca.I detent l and simult.nneous)y opens. the 
ductor pU witih' 11, conductor p10 common to circuit between th& contact strip r carried 
the b1,mt1h l'onductots pn loading to th0 by the thrust-bar and fixed contact f'. The 

50 sevoral fost rin~ p.18
• The conductor p14, inclim\ll pa1t l5 of the latch l' (see detail U6 

which is 1•onmieto<l with the test circuit, is J4~i,:r. 7) of the mcchanica.l detent is coveted 
liktiwise counrctell throna-h n conduct<,r p10 with insulating ni,terii\l which prevents the 
wit.h 1t contaet fJn whidi is engaged by a 1•l0fiing of a ci1-ci1it hot\t~n thelatch,m.entber 
coiip<,ruting mntnl't, 7l11 Cllrl'ied by: the se- . 1m<l detMlt mcmoo11 until t"e 11\ttel' drops into 

55 lm·tor-hnr \\"hcncmw sni<l bnr is shifted for- the notch l' thereof. Thedl'oppingofthede- 120 
wnrdly. The inse1·tion of the operator'!! tunt into the notcb 8Ct·veetocloseaUhis point 
pJu,r in uny one of tlrn connec.t.ing Jneks P8, n !ll"<'ond circuit th1i:mgh the m1tgnet .T, whieh 
tik .. l'lnst.'!8 11 l<wnl cil'c11it from tl conductor circuit, how11ve1·1 is not corrtp]e~d untH the 
11" 'through the corrlncts pu ntHl p14 of the 1-111l>Hrrilxir eompletes i-t by pressing one of 

60 jn,·ks. frcim t:lw hittm· c·ont41ct t.lwough 11, his 11i~n1tl hnttons w or y whictt gl'Ountl the 12fi 
con1hwh>1· p"' t.o 1t t·ontluctor p"0 <•11111111on to line L. The 1·ompletion of the cfrcnit by 
ench of thu jndcs, 1intl from this Int.fer con- J>l't'ssiug l.'itlwr of snid sig111il but.tons w. vr·y 
c[uctot· through a conductor p21 to and dmws down t.he thrust.-Je,•et• a second time, 
th1·ough the -relny a.ncl back i>y way of a a.nd thereby closes u cfrcuit which energizes 

66 conducl-01· p18 to battery P", the end of con- mapetM, 'which magnetM operates to mov., 130 
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the seleeto1·-har forwar<l n seeoml st(lp in snb­
st1rntinlly the sam(~ manner 1iesl'ribed in con­
nection with magnet H. The Hecoml cirl'nit 
throug-h the mngnet ,l may be t.ract-'1'1 as fol-

5 lows: from ground at the subscribt•r's sta­
tion to the left main line, to a conductor g 
which is connected at, is opposite end with 
a eond11etor strip c• mounted upon the up­
per edge of the selector-bar, 11,nd with which 

10 t.he latch member l' is elect.ricn11v connected. 
from the lntch member to the ·detent, and 
thence through the conductor q' to and 
through th(1 mugn<it ,J, thence by way of 
conductor o'" to battery, aml from battery 

15 to ground throug-h 11 condn('tor 0 10• When. 
however, one of the signal buttons w or z i~ 
operated It different circuit is closed through 
the mngnet ,J which may be tra.ced as fol­
lows: from ground 1tt the su hscriber's sta-

20 t.ion to t.h11 ri~ht-han<l m1tin line to an1l 
through cont1icts p2 and 11• of the rel1Ly P, 
thence by way of conductor 11" through con­
tact device 02, contact o", <·m11luctcn- 0 12 to 
the magnet., thf'nce hy ,·ondnct.or o" from 

'>;:,, magnet, w hat.tery, •md frnm butt11ry to 
ground, as before. Inusmuch its the second 
forward movement of the selector-bar under 
the action of the magnet M opens the circuit 
at the switch g• which energizes said magnet 

30 M, it is m,-cessary to provide 1t retaining cir­
cuit. through the magnet M to maint1tin the 
latter energized after the circuit there­
through is opened at swikh y". This circuit 
is hereinafter described. Tht~ pulling down 

:!:5. of the thrust-lever this second time closes a 
c~rcuit from the thrust-le,'er through contact 
device i 4 to thrust-bar G, thence to switch 
contact g•, t.o conductor q2 and to mn1-,rnet M. 
From the magnet Ma conductor q• lends to 

40 conductor 0 13 , ancl through tl1e lntter to bat­
tery. li'rom the battery t.he return circuit 

1 is by wa.v of conductor o" to the thrust­
llwer, ris in the case of tlH1 circuit th1,mgh 
t.he mng1wt H. The se,c.owl fonvard st<'), of 

45 t.he solect<,r-har closes the l'in·uit 1,-,tw,mn N 
,md N' 1md t.lw contn.cts n and n', wlwruhy 
the trunk-selecl'.ing 01wrnti<Jns are performo;l 
at the same time,, hrings it;; sevoml contaict 
fingl'lrs e in position for N1gu.gcment by the 

50 trunk elements, and closes tt circuit. which 
selects one of the trunk ('.lements of the 
p11rticnl11r exclum1,..re desired (deP.ending 
npon whieh signnl hntton the subscriber has 
optwi~ted) n111l operntos the exchnnge sys-

55 tern. As 1d1own, the subs('riber's set is capa­
hle of st>mling out. four diffp.re,nt kirnlH of 
sign:ith,, sincP tht\ numlmr of cxch1inges in­
tm·eontlt'cted in this pnrticnlar case is four, 
01wh signal cotTespomling to a different, l\X-

60 <'hang1•, Tho four different. kin«ls of signa.ls 
c111plo,v1•«I in thP. p11;set,1t i11sh1nce omprise 
two Kt"nl. o,·1•1· th<~ 1·1ght arul l1•ft lines, re­
spectin•l.v. without r111-1ist:1ncr., itn<l two s~nt 
over the right and left lines with resistance 

65 intllrposed in eac~1, thus giving the four sig-

nnls of ditfe"mt. diameter llCPessnry to of,_ 
e.mt(I the relays responding to such signa s. 
In Figs. 8, 8• and Hi the nrrangtmumt of the 
subscril.,er's set is shown dingramm11,tically 
L,y which th!'. fo11t· Jiffel'llnt sifP.!als or im- 70 
pulses are accomplished. In said figures, R 
and I, ◄ le.signRW- the right Qnd Jolt main 
lin(\,;, respe.cth·clv, r tho tra.nsmitter, r' the 
t"<'<'(•i •'N• or e,u· telnphorw, 1md r 2 the switch 
ltwPr which ser,·es u.s a hook upon which tho 7 5 
ear ll•lephone is ordinurily hung when not in 
us<•.. r' <lei,i}.,'lmtes n conductor prodded with 
a plurality of cnnt.ad. devict>s r•, r", 1"' and 1·' 

adnptet.·] t<> ht' se,v<wally eng1~g•' .. d by moving 
conta<·•ts r•, r", r' 0 nn<l r" 01wrable 1-e;;pcc- 81) 
tivdy by four signal buttomi re, JI, w and .~ 
which sevemll.v corresporHl to t.he nrn.gnct,; 
X, Y, Wand Z of thu solector systmn. Omi 
t>ntl of the conductor r' is plnFml to ground 
1ti the sullfi<•riher's Htnt.ion, ai, indic1\t<•d in tlw 85 
di11g-ram. .The Or(',l'it,1.ion of si1,,rnal ltutt.on 'II' 

opN·al.es to senr 1u1 impulse through the 
right mu.in line to a dinx:tin~ rr.lnv S with• 
0111. interpoc-1ed n•si;.:tarwe a11d to t:1111:, op<11·-
atC' a mtt"-rJH~t ,v, as hP1·pi1111 fter <lPscrih<•d, the 90 

circuit through the hulton !wing tmced as 
follow;;: Fpon tlept·l:ssing the but.ton w t.JH~ 
eoulnet 1•rn 1s brought inhl eircnit wit.h con-
tuet dHice r°, 1tml t.he eircuit. is then from 
ground 1tt the sulii-;criber's station through 95 
conductor r3 , thrC>11gh contacts 1·" and r10

, 

t.l1rnugh 11 conductor r12 <'onnected. with the 
cont41et 1'10, and t!H'Il{:C to the right main 
Jim· and to thP. selector. Aft.e.r rmiching the 
st'IP<:lor it will be ,;e,t>n tha.t the impulse 100 
pa,ses from the line H to the conductor 8, 

thenee to the conductor e0
, through the conta<:t 

dl•vie1• 0' to the condnrtor N', thence to the 
('ontact n' through tlw relay S, and t.hrough 
tlw mngnet W, t.hencl1 to t.he non-grounded 105 
tcrminul of battcr·.v P7, 1rnssing first. through 
thl' n>lny v• ( (?ig. 8A). ~incl' tho impulse 
j,., t1·anHmitt••d to tlm:.p r1•la y,.: H and W with-
0111. anv inti•rpoi.;1"1 rPsi,-,t;1,w<i nt t.he telr­
phon<', '!,oth ot Uw n·hty-; wi II opornto, but 110 
ttw relay 8 opomtes with no result of con­
s<•q11N1ce. nt, tlus time. It will ho nnderstoocl, 
of conrRe, th1tt t.he impulse cannot reach tlrn 
matgnets S an<l \V 1111t.i I 1t fh1r the magnet M 
hits opt,rn.ted to cl<>Re t.llC circuit at the point 115-
het.ween t.ht! ronductor N' and the contact 
n'. The dl'pl'(•&~ion of tbe signal button w 
opr.mt.es to oplm a1,contdct r14 t.o separate the 
right line from the left line, through the 
tRfophone inst.n1ment. and by way of cou- 120 
duct.or r18 • If the signal• button z is de­
pres!ID(l u,11 impulse is first i,ent over the 
right lim1 -with resistnnce included, therohy 
O[l('ntting the maJl'nl't 8· of Urn f'!'.lector HJ8· 

tl'm, the circuit be,ing t.raced as follows: 125 
from A'round at th<l s11hHCribt1r's station 
thn,11id1 cor1d11('tor 1'3 to nnd throug-h It J"Niist-
all('(' !'oil R•, thencn over a conductor r 19 to a 
mornhle, cont~tet nmmlxw ·r11 interpo.-;ed be­
tween the contact r1• and the contact device 130 
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t·7
, from tlw cont.1ct device 1'17 to the contact 

,te,·ice r1~. nnd thence out O\'<'l' the ma.in line 

H. A tter ret1ching the mRin line R, of 
t·ourst!, the impuif,e passes through the mag-

r; neti,, R :rnd W, u;: before, with the exception 

thut in this inst.1\nce only the magnet S op­

t•mtes for the purpose of operating the 

swil<'h R', whereby the l<'ft line Lis placed, 

in 1'onnPdion with t.h(', relay Z. The button 

1 O ,, i;; fm1 ht>t' , l<'prl'si-wcl so its t,> cloRC n fleConcl 

1·in-nit fro111 ground direct, to the left line, 

whil'h :second cir~nit nmy lm traced ns fol­

lows: from ground at the subscriber's station 

throHj?'h c0Jl(l11ctor r" to contnd r7, thence to 

1r, the coi1tud, r 11 moving with hut immlated' 

from t.hc 1:ontact rn, thl\nC<', through a con­

dnd or 1·1• to r·ontnct 1·• mounted upon a con~ 

. dlH'tor r''', l\'hich Jatter cnrries a contact·de­

\'ice r 21 01,t•rnlil<' hy signal button w, and 

zo ft-0111 rnndud.or· r2" to the moin left line L. 

The unu:i t11re of the rolay S having been 

..,l,iftPd h\ the first impulse now directs the 

sffoHtl i1;q,11bP thrnugh a magnet Z, which 

ir11p11ls<·, of (·our~<•, pnsses from the left line 

2~, L_thr<1111£h thr conductor q to the <·onductor 
c'. tl,<•1w,• thrnngh conductor N, contact 

point ,,, ro11ductors t, t' and t• to the magnet 

z;, Uwn•·t• through the mugnet Z to the non­

gro1111ded tlil'rninal of battery P1 by way of 

30 the relay Y" ( li'ig. 8•). Tiie depression of 

the button z, it will be seen, opens the con­

t.at"t. devi<-e r12, which opens the circuit 

through the subscriber's instrument, as in 

tlw c1tse of the operation of the button ·w. 

3r, The urrnng,~ment of the circuit of buttons x 

au<l y is prncisely similnr to those described 

in 1·omwctiun with the buttons ,u, an<l z, ex• 

l'ept that when the button x is pressed 

ground is first put on the. left line L through 

40 n.isistnnee and /!'l'Ound is put on the right 

line U direct. Also, when the button y is 

pressed ground is put dired on t11<' le-ft line 

L. As stated, the second forwal'<l step uf 

tlw ;;('led.or-bar cRrries tlui plunger-like <'On-

45 tact de,·kcs N and N' into eng11gl•11umt with 

the cont~t plates n a1td n', thereby dosing 

h- th right. and Jr.ft lines through 1i fiCt of 

rehl}:-. which operate to select the proper 

11'1111k, 1lepencling upon whkh line or Jines 

50 the trunk-selecting 1111pulse or impulstis nre 
seut o,,.,r, i(ncl Riso upon whether or not 

ther,u imp11Lo;cs nre sent dired, or through rc­

sistaiw<~- It witl first be o.ss11mecl th1tt the 

<·nlliug 1,mhHl·t·iber wishes to call unotlH'r s11h-

r.;5 S{;rilmr ut. u. distant exdnwge W nntl thut 1rn 

{lhe calling 1-1ubscriher) helongs to 1\X<"hu.ng11 

Z. He t.lrn1·<•fo1'e pret;scs hutton w, w1wrchy 

nn inipulsE1 is sent from the subscril1<w's r.;d, 

through th11 riu;ht line dire<"!, anil t.he c,irc:\il 

iO and operations will he l\f.l fo1lo,, .; ;. from tlie 

111ni11 lint\ H I hrough 1~ <·•m1luctor H to ll \'Oll­

ltwt strip ,.• 111011ntc1cl to. c•xtt>n1l along tJle 
lower edire of tl1ti sl'11•(·tor-ha1·, 1uul fr,1111 tl11s 

,·ontiict strip th1·011gli :t eontlu'do1· o to Urn 

66 fixed • contact o' of the contact device O', 

. from the Iattel' eontuct through the ('onturt 

tleviro o\ nnd thence through 11 c•oncl11cto1· ,.i 

to the cont11c-t device N' anti the l'Ontnd. 

I>late n'. l1'rom the plate n' a conductor 11' 

ends to nn<l through o. direeting reluy S 70 

which operntes I\ dlm,t.ing swikh membe1· 

S', an<l the1we through a. conductor 11' to the 

vibrnting switch urnultm·e s• of n second 

rela,v 8 2 to tl back or nomudly-dose<l <'On-

ta<'t -'I°; und thence throu~h a {'otulul'lor -'I" to 76 

a mngnet W. The opposite i-:itlc of the 111n~-

net ,v is conne<'ted liy me1111s of a conduetor 

111 with ti l'on<luctor 1l co111111on to thr<'c other 

si111ilnr mngnets clesignutNl X, Y nnd z, re­
spcrti~·ely, 11ntl t;twemll,v 1·01·1'Cspmuling to so 

the 1ldferunt Pxchunges conne:·tl'd with thu 

system. Front the condudor 11" .ll {'Ommon 

ret11n1 conductor 11° lea<ls lm<"k to and is 
{'OJmo~tt:_d with condu<"tor o•~ nn<l tlwn to 

bnttN·_y~ RJl(l from battery to gl'Onnd, thtts 85 

complt,ti11g the cirl'uit.. The energizing of 

the llllt/!'fll\t \V druwH tlown its nrnm.t111·e v•' 

11n<l 1·loscs u. cireuit from eontluctor .~• 

through n <·ontact device H
10 U> the <'<lfltnet 

device ,'1 11 <'arriecl Lv suitl al'll11\tnn• w', nwl 90 

fron\ thence th1-ou,:rf1 ll condu('tol' R1~ toll con-

tact device s1
• winch constitutes a back stop 

against which the armature arm <:2 of tht, 

magnet C normally rPsts, snitl 1u·mat~1re urm 

being provided with n contnct plnte s" udapt- !15 

ed for engage.men t with t.he ,·ont1u·tir13 • From 

the contiu·t plnte s 14 I\ permanently attn.died 

conductor ,Y15 leads to n similar h1lek t•1intnct 

s11 of the next switch C belonging to the 

same series of trunk elements. nn111ely those 100 

extending behn-en the snme ·exdmnge sta­

tions, nrul thcHe connections are r11peated 

throughout this cmtire systmn. From the 

conductor H12 a brnnch 1·ontl11cto1· H'" le1uli. 

through the c·oil of the fin,t nrn~rn\t C, 11 10& 

eoml11cto1· ,Y11 from tho opposite Hide of su.itl 

mawiet ll'nc1ing to tt contact 1hwirn ..,• (f'ol'i'-

the 1-won1l rnug11et, C of group lx>.lo.nging to 

mngrwt \V) 111ounh>.cl upon the nuswel'ing 

trunk jnrk hel'einnftt>t• clcscril11•d, whil'h l'On- 110 

tad, is opt•ne<l by the inse1·tion of the op­

(1n1tor's plug. A return 1•on<luctor leadi:; 

b1wk to stop <;3 ugninst. whi!'h tho nrmnt\11'(1 

nrm normally rl•sts, 1111 hct·e1innftN· 1leS<wihed. 

Upon the1 111:m11t.m·t1 nr111 is mountud u con- 116 

tiu-t c4 udnph\d fo1· c·•mtnl't with the stu<l c\ 

and this plute h; ccmnedetl hv 11 pernuumntly 
ntt.a,·l1<'d {'fmductor s18 with ;1. hack Rtop con-

tad ,fovi,·c H'.8 nor111n1ly tm~11µ:t•,l hy ll con-

tiu·t plute ..,,o 11pon tlie nrnmture of the Hee- 120 

oml mni,rnet C of the Hllrics. ]i'ro111 the con-

·ta,1it, phifo H10 it eondu<'f.or 11'" lrnulii to 11 gimi-

lur hu.ck <"onttact .Y19 of th1\ t.bii·d magnet of 

the suril'S, und so on throughout the serieR. 

LilrnwiSC1, n r.omhwtoi· s" extenclf! from the H· 

hark contact .r,19 of the seeoncl 11111µ:mit C uf 
tlm f«!t·i<•s, th1·011gli the1 <'Oil of snitl mugnet, 

nrnl tim1wti to its p11rti<'11lnr trunk j1ick and 

b1u·k tu the F.t11<l rJ thereof, the s1u110 nii in 

the first instance; a11d these connections aro 130 



r1•pN\le1I thro11~hn11t t.hr t.rnin. or 11rriC1!i of 
mn~nrtA, t.111\ ('OIHI 11drn· .v" or I ht• lust 11111µ:111•1 
of th,\ sl\ri1•.-; hPi11g 1•xtt•1uh,d to 1md co11-
ne('tp,tl with a couJndot· -~•i 1•0111111011 to all of 

6 tho diff1ll'ent sPrirs 01· tmius of 11mg1u•h. 
Fro111 thP condu('tor 1122 n ,·0111111011 rrt11rn 
wires"'' lHads to tho gro1m1l sidP of thr h11t­
ter,v. It will he seen thnt if tlw signal h11t­
to11 z which sends a first impulc;<• m·er th:· 

10 right-hnn<l Jine through resistunrn h1td been 
pressed, the t'il'ruit. would hun~ been I he 
sn111e so far ai, 11.dm1ting t.JH• 1lit·ecting rrlay 
R is <'Onccrned, hut bv reason of the inter­
position of resista1we· in the line the lll!llf· 

Iii net W doe.s not in tlmt case rl'spontt 1t 
being understood that this magnet ·~s so 
wonnd as to require a strongH c11rf\•.11t to 
operate it than will pass over the li'lt' \vlt(in 
the resistance is interposed. Tiu~ op1natio11 

20 of the directing relay S, howp,·<ir, clrn~es a 
cirt'uit from the left-h1tnd Ji1w to lllagnPt Z. 
which line, it will he nott>d, j,; likcwi,_;{• 
yJace.d to ground b,v thl' snmP rno1·em('nt ()f 

tlrn signal hntt.on ,"!, :1:,:, llP<"PinlH'forP <iP-
§;.[, ooribed. The Ahiftinv of t!1(' !ll'tlllttm,· S' 

of the direding rPla,v 8, 11,-, aborn sta(,e•,1, 
closes a l'irr.uit from l hi' \-'.1111sc·riht~r's lPft­
hand 111ain line, without interposed resist­
ance, when contaets r11 nnrl 1'1 lmgng<' 

30 through the mag1wt. Z. anrl tlrnrehy tllrongh 
the series or train of tmnk-or){'rating 111air­
nets controlled by said mngnl't Z, which 1t1a~· 
'he traced as follows: from ground at the 
subscriber's st.ation the drcuit is OV<'I' the 

Iii left main line to the eondudor q, through 
the c~mdudor strip r- 8 of the ,elf'rtor-hai· to 
the ('Onta<'t deYl("(' N anrl nw ('Ollhlrt pfotp 
n, and from contn<'t plat!' ii a con<ludor f 
extends to the side of thr a1·111at11n• R' v.hi<•h, 

40 when t}w dfre<"ting rP1ny R is (•1wrgiz<•cl. is 
drawn into l'Ont.act. witl1 a fixP<l rnnta,·t l'. 
A conductor t 2 ]!'arh to anrl throug-h tht> coil 
of the mngn11.t Z and tl1c-JH•p to tlw l'oncl11,·· 
tor 8 4 ('om111on to (11wh one of the fo11 r 1ii11g--

-H nets W. X, Y nml Z. frorn wl11•1H'<' the Pir­
cmit is l'ihck to hntter,v nn<l l!l'rn1nd o,·er t.l1r 
con<ludor 11•, as lie1·ri11hnforr rl!'sl'J'ilu•cl. Thr 
energizinp: of the lllfll!'llC't Z dnsr•:- a ch-1·11it 
thronp:11 a conclnctor f 1 coiipc•rat inl,!' with the 

60 armat.ure contuct t• of the 11H1:,r1wt.. wlwrehy- n 
cirt'11it is <'Stnhiishl'd thro11g-l1 tlw scries of 
lllll.1,!H(lh; C belonging- to the Z c•xr1rnl11(<'• gronp 
of trunks <'ontrolled by the mng-n!'t Z. in the 
sa111e manner 11s d~scribed in connrrtion with 

5 the, series oontrollec! hy mag1wt W, tl1is 
ger1es of rnagn<'.ts berng <'onnec·fl'd with the 
t·ommon eoncfortor 1111• Thr cirt'nitA in­
\'Olve<l when the i;;ignnlinl,! bnttons "' nn,l y 
are pre.qsed arr thl' sunw ui:; tl1m;e inrnh-t>d 

60 when thr. butt.orn'l 1r nnd z nrfl pres,,NL hut. 
the diff\~renc•r. is thnf wlwre t hr oprratinv of 
hntton 11• r·aui;es the nperation of the 111ug-m~t 
W tlie, openting of th<'- hntton ?I cam;c•s the 

• ·opernt10n of the 111agnet Y, for the rcmson 
U that where button "' presi:;es lhe R Ihw di-

e 

t'Pd. fo gm1111d, th" hufton y JH'l$!,Clf.l tho I, 
li111·din•1·t lo1t.1·011ntl. l'11lli11~,lirP1-t111·oi111,I 
OIi trill I, liw•, of ,·011r·-•·. Plt••rgizt),-; 1111• lllll~­
IIPb :-,·· 111hl Y in sc•1·ie~:, h11f in this i11-
st:1w•t; t liw opt>.rutio11 of t.lw 111ng1rnt S• hns 71 
110 sij!nifir·ancc~. Similnt·I:-,•. wh!'rl' pl'!",,;ing 
tit(\ h11tloll .z fir"I p11h l,!'.l'o1111d tl1rou1,rl1 l't'­
sist11111•1; 011 th1• H li,w. 1111d tlH•ll p11ls grou1t1l 
1hn•!·t on 11.H· L li1w after fir~t. open1ting 
11111g11pl. S and tlw11 OJIPl':1ti111,r rnag1wt Z, hy 75 
prn.-:sinl,! button .,· tli<' conditions 111'1' l'('-
1'PI,;t>d, so tlrnt gro1111<l tl1ro11gh a n•~ista1H·c 
i-; put nn t.hc L li111· and s11lisefJ1Wntly din•('t 
g!'on11rl is put 011 llw l{ line. The. resuH is 
t.hitt by thus opernti11g- th~• butt.on .v the re- 80 
!tty 8 2 is ('I}el'l,!izml, which then closc-s n· ('il'-
1·11i,t through .thr 111ag-11l't X, wltil'h 11111g1H1t 
is lhPll opernh•d 1i,v th<> rlin•d fL'0111ul tlrnt j,, 
p11I on tli1• ]{ liiw. Tt 1\ ill l:P c•\·itlc•nL of 
rotll'~i•\ th:it llH• said 1nal,!n<'i~ X urn! Y. npon 85 
l,1•il'J:; c•1w1·g-'iz(;1L op1·l':II<' lo l'llt'l gizt~ OIi<' of 
tlw (' 1111tgnets 11url<•r thPir <"Olllrol for a11lo-
111:1ti,·:d]y sefoc•ti11g 011<• of IJH• lrnnk linr.,-, go-
i)i!!' in /111(• r•:ist' lo tl1r• X 1·xcha11gti an,i' in 
tl11• o!li(•r ,·asP to thr Y Px,·lwng(•. It lia,; 90 
h1•1•11 1111•11tior11•d l11•r<'i11l)('fot·<' tlint a r,•tain-
ing (·i1·,·11it i,, providt•c1 for 111aint11i11ing tlui 
111ag11d. M Pll('l'/!iz1•tl d11ri11g- tl1<' infrnal lw­
twt•<'H th<• tiu11• whPn tlH• first <·ir,·11il throng-Ji 
s:ii<l 111ag-1wt ~f j,.; int<'1'1'11pt1Hl :it tl1P :-\\·itch 95 
fl~ and tlw ti1111· wlwn th1• trnnk PlPnw11ts 
ha n• achlated 11nd PngagPcl the sc-lector­
hur. Thi,c; d1·n1it will 110w be described 
a11cl 11111 ,. he t.ral'<'cl ns follows: As )1Prc-i".1-
hP for,• ci<•st·rilwd. wl1Ptu•n1· :Ill\' OIH' of t hc- 100 
snhsnibm·s' si~,nal hut.torn, is actuated cur-
r.•nt 1Yil1 be dit·e<'tc-,1 to 11nrl through the co111-
mo11 cond11ctor s" 1wrtaining to th1· sr:n~rnl 
111ag11!'1.s \\~, X, Y nn<l Z \Yhidi in turn con-
1wd" with thr common rc◄ 111·11 conductor 119. 106 
r thC'n•fon•. intcrpos11. in ,;aid co1nmo11 return 

-~" a ,11 itrh-r·losing 11u1g11Pt Y" proricll•d witli 
an nrm11t111•p 1.•" wliid1 i~ electrically con­
llt'<'IPd h1· IHl'llllS of :1 1·011d11ct.01· ••" with tl,e 
rornu1011' l'<'h11·11 co11d1~ctor .~n pt>rl ttini11g- to 110 
tlH' g·1·011ps of rn11g-1H•ts C, a11d 111 position to 
lw <'fl/.tlll,!C'd hv sa irl arn 1:11 urr• 1•" is n contact. 
1, 1'' whid1 if.; ronn<•<'h•rl hv nw:rns of 11 con­
d11dor 1.'11 wit.11 tlw t·onrliH'tor ,;2 lt•iH]ing to 
:ind U1ro11gh tlw ~mid m:1g-nd M. It fol- 115 
lows, therdor<', tlrnt tl1 is lnsl-ch•sc1·ihed cir-
<·nit. wiJ] be closc-d h,v th" t'lll'l'/.!:i;;,;in~ of the 
mag-1wt. v~ Ht tlw tillll' the circuit IS inter­
r11rtecl nt thp switch r/, nnd the mngnet M 
will. ther<•fm·,,. rPmni11 ('.Jll'l'l?i:r.ecl untll thnt 120 
mm:•nH•nt of Urn i11stmment which opcms 
tlw <·ir<'11it extl'nrlini.r through the conductor 
sn. Fro111 1111\ forrgoinf! it. will he nppar<'nt 
how a ,-;nhs<'1·iher is Pt1ahl1•il to sl.'foct a trunk 
of Pil1,1•r 011 .. of tlw four .liffPrrnt <•xdrnngc:-1 126 
at \\ill, nn<l ii now 1·r•ma ins to lw 11escribPcl 
ho11 hi,a; in<liviilnnl s!'ledor i~ cnused to rn• 
/?Ill!'(' n 11<1 form connect inn with one. of t1rn 
h·11nks of tl1e pnrti<'ulnr l'Xrhnnge wnntr.d 
(('xeh:rng<> ,v) ... and n1 the RillllO t,im(' pre- 180 
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1·1,11t i11tl'rf<q•n11c11 with thif, ti,1111< whifo 
l,•11vi111t all of tlw other tr1111I<,- lti1uli11g to the 
saJ11(• (•Xelta11_gc• \\' a1·ct•ssilih• t11 ot.111,1' s11li­
-<cril1t•I'!> fJf l'ithPI' I IH· \V or :l 1•xclrn 11,.:-0. It 

5 will b1•. rc,111e111bc1·ed that the lirst two for. 
war<l steps of the selector-har hereinliefore 
described left the selector-b1tr in posit.ion for 
tlw. .1•11!o(UJ((•11nmt of it11 contact fingm"S e by 
any one of thn trunk dc•nH'nb whid, should 

10 bt1 opernt1,<l. Ina:;much 11s all of tlrn ntH~· 

nets(' lmlonl,!illA" to uny 1tirnn Sl'rip,-, or trnm 
nre conned,1•tl 111 multiplt· circuit.. ancl the 
operntion of oni, sern•s t.11 opr11 the circuit 
of the othrrc: of the train, it will l,u oh\'iou:i 

16 1hat only 01w mag1wt of t.lw trni11 will be 
fullv (m<•rgi:t.,•<l, and tlw t.r1111k cle1111•ut cor-
1·1•s1;on,li11,g fl1t•rPto 11ct11at<•<l, ih1, rP111ai11ing 
111air11ct..s of tfo· t 1·ain, alt.lioug-!1 11101111•11ti1 ril,\' 
Pn<•Tgi,wd. droppinl,! back 11~ soo11 :i~ tlw most. 

lliQ :11h-nncc•d 011,. 1110\·1·s fonrnrd <'Houglt t,, in­
terrupt. 1 hP circuit. Without any spN·ial 
pt'OYisio11, il will gimernll_v he fo11nd tlrnt no 
two 11111gw•ls of a trnin, ;,111:h ns th1• m111,!11<'lf'I 
C. will OfH·1:dP witl1 (•Xa\'tl_,. th,· saJ11P ·,111·1•d, 

26 :111<1 tl1i<, 1111l111:il itH'qlii!Lly llldi" !,,, d,-p,.11•l1•d 
,1po11 lo ,:n11,,. I 1i., -.,pi.,di011 ,;( 1 lw l 1 ,rnlc 
Th<'r<" an·. howe\"t:r, ..,,.,·,,ral \\l•ll known 
111\'ans fo1· c:i11~in:r n mag1wt to •1p••rnt1• _..,J11g 
gishl_v, wit id1 may })(' 1·111plo_vl'1l I II i ll<'T'<>US!J 

:IO this i1H•q11ality if drsirc:d. Alsr,. in or,lH to 
se<·llrn nni forn1it.r nf npN:tl io11. tllf' Hlll/.[llf'.ts 
of II trnin may be 111-ranl!''·d in tlw 1,r<lrr ol 
th('ir sensitivn1l'ss-tlrnt is. tlw fa41•,t. 111111-r­
ni;t mny lH• nllotti·d to tllC' fir~t trnnk, thn 

35 nrxt fas1<i'4 to thf' :c;econil trunk. pfc- This, 
how<'vcr. is not. essential to tlw successfnl 
operation of the system. Tlrn mon,n1<mt of 
tlie trunk elrment operates to dosp tl111 <'ir­
cuit. through th<• contact fin/.!'PI' ,. nt th<1 

40 point nf intersection of the s1•lt•d1>r-har with 
thi;, pnrtioular trunk ('l"mei1J :111'1 tl1ro11g-h 
thfl two ,·ont11d'-' canind hy ,,,,id fin/!IT 1< arnl 
the Mrre.-;pon<lin~ contuet plate•,-: 11pon t]1P 
trunk .. 1,1m<>nt. ln otlwr word'-l, th1·1>1• rir-

45 <'t1its are clos<•il nt this point pr~1rtic11llv 1-1i­
m11ltrtnro11sly. Tlw r·losing of tlu- coi1tact. 
finger I! with thr. contact. stud a' of t.lHI t.runk 
t>l('lllPnt closrs n cir!'nit thrnnµ-11 tlrn mnµ-unt 
D nt tlui op'posit<• f'nd of fh1· trnnk -el ◄>ctor 

50 to r.nrrJ;ti:r.<· th<1 laff<>r, whil'l1 c·ircnit may hr. 
trncf'<l us follows: from tlu• non-j;!;roundccl 
si<fo of tl1ci hntter~· P 1 through eonihictor 0 18 

1111d conductor s• to n condurtor 11, 111Hl 
thf'ncc to thl' mrmher u' of n "'"itcli lT which 

ii5 is nol'mnlly efosccl. From thP opposih• or 
mm·11bk nwmhrr u 2 a cm11l11dnr t1' PXt<•lld" 
to nnd t.hr011µ-h tht1 mnl,.'"nrt D, ,·01Hlnctor tt4. • 
<'ontnct strip rJ3 of th1• nr111 r/.0 • ronf:l('t ,~•·to 
the. conti1ct strip on thf' upprr 1-1idr of the 

rn armnturr of tlm mngnrt D. tlrnncc• t.hro11J?h 
conductor ,,•, cond11clinir strip ,,,, stud a', 
r.ont11ct fin,1!"('1' f'. conductor 11~. srlf-rc-storing 
(lrop TT' 111H1 Jtmd11<'t.ori- 11

1n arnl R2~. and 
tl1mro to thr ,Q1'011rnlc•,l !Pr111innl of b11ttery 

65 P'. Th<' ro111pl<>tion of tl1i1-1 i·in·uit <'Mr-

1-(i:r.m; tlir 11111g1wt D, dr11wi11g clown the ar-
111ut urc, fl1<•rcof nn<I oscillnf ing- th11 ti·uuk 1il&-
111<•11t rnr\\"111·dl.1' to it,-, 1110,-,l forwns·<l limit, 
1111d tl1i-0111.d1 the nwdi11111 of llm contact fin. 
I!•~•· e thl'llsling tht• sPh•cto1·-L11r to its fore. il 
rno-4 limit. in whid1 position none of the 
otlwr t.runl< t'.l1•11u111b; <·1111 i11t1•rforl' with it.H 
s1•1·1•1·11l co11t11ct fillg'(!I'" ,,, Wh1•11 the trnnk 
1•lt-m1•11t i~ thus a<h·1111c1:d to H s forward li111it 
1,y t.llf' 111111,!;lll'I I> tlrn cin:11it. of ih; purticulur 7( 
11mg1wt ( • is opl•1wd I,!'! ,n·t·11 tlw cont.net 
points,.:. and r·•. t.1111~ prol.(•t·ting tl11i- Heized 
tl'unk fro111 i11t~~rft\J'(•11C<' l,y anollwr cull. 
.\ltl11111gh ihP drop U i~ i'11,·l111l1•d in tho 
uhon• cirenit of UH• 111ng11l't D, it receives l!C 
0111,r II mo11u•11fury impnls(•, ;q tha1 ils opera-
tio11 af tl1is li1111• co11ld oHh 111-: 111onumt1try 
at. tlw 111n,I :11111. tl1Pl'l'f"1·;., ·1101 ol,Jt'<·tim;. 
11!.li•. If dPsit·l'd. t!1P d1·op 1·n1ild l,n so 11J­
.i11sh'd a11d 1,0111111 a, 11111 t,, "l"'l ,ill' at all in 6~ 
-~••ri1·- wirli tit,, 11111/,('llf'f n. .\~ Uu~ lll"lllll· 

t11r,• uf' tl11• 111:1)!111'1 J> i~ d,.,-.111 down t.he 
c"1it:11t .,11 i1• ,t' tl11•n·of "il:~:11.:1••: it fix!'.d 
t·q11Li1 1 ,1i•. 1)pt•11iri;..r 11H· t·.n·1.1il ll11I ,,·1•~'.11 ~aid 
-1111, :11111 1i, ,,.,1t1n.t ,, , 1111,I -,l1111:ti11g the IH 
, 11, "" 11,,.,,,!,1, :1 ,.,,,1d1wl, , .. ,, 11l,wh. ii will 
I," ,,1,, 1,. ,,•1:111, a l111lrli111!. ,·11u1if. lhr,1ugli 
tlu• 111:11!'11d .I> :,11,I tli1h ri·t11i11!-< 111<-. tnrnk d11-
1111•11I :1,1,I ~l'l.<•dor-har i11 p1·op1•1· w,-;itiou. 
Tli" a pparat 11s is 110w in tu I king position 116 
1111d lhP tnlking t'irruiL 111ay lie trnc<id from 
flu• s1il1-=C'ril1t•r's in~tru111(•11t. throHl,!h thi1 se­
lc•c-f(lr to th,· clistnnt cxch1t11g-B 11,ul hack us 
follow~: front tlw ;111h1-wl'ilmr's inst.1'11n1tmt 
m·•••· tlH· right li,w to tlw co11!l11clor H, fffer 10 
C'ornl11ctoi· -~ to Urn co11tact st.rip e• upon the 
lo\\'f'l" l'dgc of thf' scl1'C'tor-h:11·. am! from the 
!1-1t!H tl11·ougli contact slt·ip I'• (see detuil 
Fi/!. ,i) I 0 cont.net plat,t• a• of tl1l'. trunk ele­
n1<•11t whid1 is connectt•d with II conductor 10 
hara• 1•om111011 t.o rn<'h of the similar conti,ct 
pltttrs ,1.2, tl1rougl1ont. t.Jit, l·ength of t]l('. trnnk 
<•lc•mrnt. Rncl fro111 imhl con<l11dor strip a• 
throug-11 a conductor n to tlH· right-lmml or 
,lt'PI 1· sid1• of tlw 1mswHin/! jack V. The rf'- 11 
turn circuit may hH truer.<{ from thci l<•ft­
hnnd or tip si1ln'of tho t\118Wf'ring trunk j11ck 
V thro11g-l1 u 1·011i111dm· 11' ton conduct.or h111· 
11'' si111ilar to Urn conductor strip n.1 and i;imi­
l111'11· co1111(•dNl to end1 mm of th!' conhtct 1 J 
pl11t1•s a.8 • l<'rom 1l1r cont.art. plntc n8 th<\ 
f;pi-in/! finger or "1trip ,., tingnJ!<l(I therewith 
conn1•1:t:s tl1ro11gh n coll(lnct.or ,,2 wit.It the 
<'ont.1lf't i;t rip ,.• upon tlw uppc~r edw, of the 
,-1•IN·lor-h:11·. which l111trr is c'.onnc>et(•1l w1tl1 
t lw su hscrilu•r's lt•ft-1uuu1 1i11r through t.be 
fl<'xilifo cn11d11ctor q. thus <·oi11pli•ting thr, l'ir­
\'llif. lt will b<', rrme111lmrr,rl thnt the t'nds 
of th<' trunk-lineH R' amt I/ (',0nnected with 
tlll' uns11·1wing trunk jack Y 1111(1 t.en11in11t-
inp in tlH'- dist.ant. t>xchang(, nre conm•cted 
with :1 sp]ector-hnr in prncisl.'lv tlw Aamc-
111irnn<'r ns in th!' !'Xehnn,;rc- no,v !wing tt,,. 
s<"rilw1l. (Rtw Fig. 17). Tl1<• circuit ov~r 
wl1i<'h tltP !li,tnnt W l'X('lmn1,.re opt>rator is 181 
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si/!lialed is as follows: A~suming tlutt the 
impuf.~1, 01' ,-:j}{ll,1~ in 1jlH'8tion Conws,in OY'.'r the rtgh1-!iand IIJl(> fl ('IIIIJWctcrl w1th Sll.!<l 1Junl:-j,1ck ; in this l''lllll<'<'tirm it is to Le 

5 nofrd tll!ll of the• four ('U]h of <litf1•r<•nt d1ar-­
:wf1·1". ti•. is 11ill ,:nr11r in Ol"('J' tlrn right '.in" a11d h• ,1 "' "r tlll' l<'ft. th,~ ,lrnp., heing- in­
:,,•r\ed i11 ilw r1•.~1wdirP li1ws according-1,v), llir· 1·irmi1 11·ill b,, f1·n111 J.(round at t.he call-

rn ill'' ·;1il1s,·!'if.P1"·, slat ion through his selec­to~-li:r r :ii hi~ .,tat ion an,! on•r thn right­hand si(l<- nf Ille tr11nk-li1w. to ex<"h11ng-e W 
(st•<' fi'ig. 17). to tJw conductor. 1•, through th<• dl")p ,-, i11t1•rposPd in conductor -,, 10 an<l 

, 5 to ,•0111:1.-t ,1''"; tl11•11<·t• tlu• eir1:11it. is t.o n bad, r•orotad "'' :111d l1v eo11,hl<'t0J· -1,1 12 to comlne• 
tor 11. 1111d t!wtH'" 1o lmlt<'n·, !iS he1·<'i11lmf01·0 tra,·•·d, ti11• 01•1•r:1t.i,rn nf d;:op V' indicat,!ug­t,, t.li" <>JH•r,ito1· :it 1l1t• cxchull_!.'f' ,v hmng-:w ndk,I I lwt :i ('.01mr•ctin11 is want,ed. 'fhr> Of>r•ratn1· h:iring: not1,<1 tl1P call simply pluw,i into th!' an-;w<•l'ing- tl'n11k jtt<'k wit.Ii !,er m1·il pluv:, "hieh mu,v he of any snital ► le type. in thP usual mall' ,r, -thPreby cuttii.g -.::; otf ilH· tel'll1inals 1· an~ 1•' oft-hr: snlector of lw1· (•Xrlian_uc- ancl :tt the ~nrnr Lim,-. opl'nin~ 
th1• 1•jr.,11it i11 tl1r li1w -1 17 to preq~11t intN­
frr1•1H'('. Having- i11quired of thf' party who i~ !'ailing wl,at numbt'r is wnntNl ;;lw simply 

:10 11P1k,•:.; tiw rq1111N:t-ion wilh the jack of t.hnt partil'Ul:Lr ;::11hscrihPr li_v plu~ging in- with tlw oppry:,jfp end of thr cord in th<' uf:lunl rnan11E'I'. TltP h:in~n,2' up nf tlw snhscrih-
01·- 1-rcniw,1· pTound!'I tl1r circuit nn<l thus 

,,r, op!'rate-: a si/!11:-tl in the exdmng-f' operator's ,·r,rd, indic:ding tliol th<' suh;,crih<'r l111f' com­.pl(•tt•d t.!1<\ cmin•rsation an<l tl1nt the line 
"lio11 Id 11(' i'Jp:11·<'<!. 1".hi.; ~ignal in tlH' npcrator's ,·rn·d hPing- of an,v usual t,vpr. Thr clP>tring 10 01· r<•,,t ori11_g- of <:omwct.ion'< to thr•i1· normal position~ is a('complisl11·rl ln· tl1<· 01wrutor 
at th,• C''l:drnn_!!·r whirl1 ]Ill" hel'll railed hy p11tti11:r ,,11 tlw linP a c11rr,•11t of hig-11<'1' po1,rr, suflicic•.JJt to opc>i-afl, a 111ug1H•I in cir-

4.r, ('Ir it with u cond11ctor hridgPd a<·ros~ fhc main Jiw•-s an,1 or•t'l'flting- to open n swit('h in thc l1r,hli11g eirr·n'il whid, N>ntrols tb, 
111:1/!Til't n. Tlw "1c>:1rill/! j, .,ff,.,,10d I,~- OfWll­!ll!r th,, c:ir(·llit a1 tl11• :-->1itd1 F. hrrr•i1il,rfor,• 50 111-sr~rilH••-l. fh,· oprir:itim, of this swit.f'i1 hr­in,..:. ac<:01nplislll'<l h.v nu•an!:' of a 11111r.-1wt U'­ill(•] 11,krl in a conductor r;xt ('ndini:r acr,ws tlw H,ws ,_, ancl ·11' and acting 11po11 n 11 anna-­tun' fo~·er tl1<· Pnd of which <·arries the 51i f'IWitch mcmlwr 112 wJ,,-.11 tl1e mfl!?llet. j,: R11ffi­
ni1•ntly ~IJ('l'~i,,.,•rl :tlld OJlC'I!>; nw ,·in·11it. Th(' O]'f>lling of tli., eirrllit at tlw switd1 lf <lrF1wrg·iz1.c•, tliP 11111/Yll('I l) ll'lticli l,oJ.1,- tlm 
Jr1111k 1·l<'1111•nl, ,111.-l l11Pl"r'lljl"II hn111 fl;f' tn111k no d,,,1,,,;,I :11111 ilw i•:11'1 i,-n:,,, ,,-1,.,·l•1t-h:l'"'1,•'.-·; 
th~, rr,l, \ · ,·1 f II r i • l 1, i Ii- ; 1 1' 1 ; : ;., ,: 

1 J v1 --~ l : j, u , ... i i, 
r,,,,.f i!,,~,J1·,,; (1, 1,.,,t u,,·rul :1r .7 11:1.~~in:! i•1•1?P1it I 
,:,, i,,!<>h 1,li'11;J,,,r !'. T11 if,, __ ,nn1H•c!i1111 iii" 
,,, ill' no/(',l tlia1 tli1> 111,,11•1· snrfocc ,)f t-iw (lt--•.:,c; t<•nt i:; ,,,, '!l'\'\l wiLh m.~ulnting material, so 

that a circuit is not established at this point during the return rno\·ement of the selcctor­h11r. 
Tlw forfgoing description refer·s to u call . t ,i u <listunt exchun~c ,v. In the c·nsc. how- 70 ,,,•pr. whm·t> ttll' rnlling snhs1·rih1•1· 1l<'sil'l'S tL l111·n 1 comwction--1!111t is, It 1·on111wtio11 with a subiwriher at hii- own <'X1·h11ngti Z-tlw :1rrange11wnt 11111,· Lie f:lllhst.nnt,iullr tl111 suuie. Ju olhN· wo1·ds.' tlll' <·ailing :mb~nihe1· will 76 throw n drop ut Uw. lornl hoar11. tlw1~•b.v signaling tl11• 01wrator. which opt•J·ntor ( h,r plugging into the jiu·k V of the tl'11nk 1111to­J11:1tieuHy 1,eleete,I hy tht1 1·11lling suhscribet) • in1111iros the 1111111b<'I· ,fosiro,I nnd <'on1pletes l!iO 

nl(\ ('OllJWdion, us in 1ixd1nnge 1'', Rut I will now descr100 a diff<'11•nt 111ethod of tnk-ing rnre of swh local <"lllls with the 11ppu­rat11s us shown in t.hc• drawings. The call-iHg- snh!wribf'r wishing ,·onnection with the 86 l•wal subsc•ribet'· will, of ('OUrse, press his but-
to11 ~·, which will cause the instrumt•nt at 
t lw exc•hirng'(\ to st>lect one of thti trunks ('On­trol_letl by the magnet Z, whi<'h tmnks termi nat<~ in the local hoar<'!. It will he obvious 90 that siuc<' these. trnnks ur1, <·0111111011, it is i111pos.~ibl" for the operator to tell ml'l'ely h_1 HJI-' op1•rution of th<' trunk drop V' whi<-h ,,,11-til'ulnr lc)('al subscriber is the one cnUi-i11g-. I thcwefom providr 111rnns for ase~r- 95 taining the 1111111hPr tif s11id l'alling suh­s,·riber, whereby the operaror 111ny comp]ete llw conn<•ction bv plugging into the pnrticu-la r umUiplo jacks of tlw <'alling and called f:111liscrib11rs, und nlso nie:ms whereby the 100 t1w1k eouned.ion 11111v be brokt~n wit.bout ,li~tnrhing s11id eo1111ec."tio11, therehy rest.oring 

I hn trunks to eo111111011 11Sl' nrul thi1s inct·t•as• 
i11:r tlu• cffi,·it>ncy of thl' trnnking apparatus h_,. r·etaini11g tlw trunks iu use only for Rig- 106 mdinl? tlw op11r,1tnr arnl not during c0JW<'r-s11t inn. For thiR pnrposn l'lleh selertor-bar 
j,-, pro\ id<>cl wit.Ii nn in1l1\·i1l11nl sl'Jf-restor-inl,!' drop Tl' conllC'''h•.1 in the l'ircuit whieh i~ 11or11rnlly OJWU ut :111 01wr11tor's key dPs• 110 itrHah•d fT4 (sf•<• Fig-. 17), said ch·ops adnpt-Nl to lw Pnergiiwd by the opN·at.ion of saicl l{(•y. Thh, lwv m11y nhio convt>nit>uth con-t r:11 a II op<>riit.or's' lishming key, the ('011· 
fo,·ti:; ·1•• 1111.--I ,·• bei111? inc1icati•d for this pnr- 115 pose. Th(I 1•losnrn of t.h!• identifsing k<'.V 1•;.h1hli;,hcs II cir<'uit, throngh thP p11r·ti,·11-ln1· 1lrop l1Clonp;ing to Uw snhs1•rih1ir who 
i1-1 <!alling2 and thus <fo;do1ws to tlw op<•rnl.or wl1ic·h Rllt>scrihrr is asking for the· t·onn<•<·- 120 tinn. wJ-wr1•11pon she p;iv<>R hir11 tlw pnrti<·n-la r conu<'<'tion hv 1·01nw.,-tin~ thP- ,j:frks of the• two snhs1·rib'rrs. for PXnmpl1•, the jark p.: of thr <~alli11g- ,mhsc·rill('I' nnd th11 ~i111ilur ·i·, 1-: of 1!)P ,.,,!}pt} ..,11l1s('l'illl'J'. 1t ii; VPl',V <•,·i- 125 
,i.- ii 1!.,,i ii_ j..,·11,,,·ps_•,ar.v for th<' op1•ruf.or 
h ,jj;,,•n,•p1• tli,· H11111hn of thP l'nlli11~ s11h­
:.,riht>r. ni, t>.Xplai11C'1l. 01· <'lf,c, it wo11l<l lm im­
po,:·--, :,, for l1cr to ,·0111plc•IP this <'OlllWt'tion 
111, dt•s,·ribecl. 1.'hc 111·I·1111genwnt of th1• c·i1·- 13Cl 
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cuit by which this if- 11r:,·,,111pli,h1·<l • -llntl i,-, th,, 111111ilwr ;,~:LI. fol' cxa111pl11. of lli!• <lP!-ir~•l 
hr wlii.-11 the op1•1·alio11 of lhP itl<'11lif,1i11g lim· 11ill ,;11:, :{."d 011 Ti2:.!l. 1111•arii11~ 1h11t Ji,, 
,frop j,- 1111111n po-;sil,I,, -i~ as follows; Wh1•11 wunt...; his ow11 li11n !Lil ,·1111111•d1•d '.1il11 tl1t> 
t.1111 opcir11tor 11oli1·l!h tl11• si111111I Ii,\' lh<' op1·1·11• li1II' M~:!l. 4 II' ,·,,11n:1•, will1 ll1i). l:1t,•1· 111ndH 

Ii t io11 of t,lw I I'll nl, dl't11' \'' -lu• l<11011 s I h11I. of 01w1·:d ion I IJ<• lt111 I 1111 li• 11111,1 b,· 0111iU <'d 70 

,-011,u Ht1b~1·rih1•r l111s olil11i111'd •·01111,·di1111 fro111 th,· tr1111k lilll'H 1111d th,· d1·01, l'' fro111 

with th~ t;r11111< lo which th,· i-mid drop \" tlrn subs,·rih11rH' lines. 
is 111l11l1Pd, and slm nl 0111'1' p1·1•SSI'!-. tlu• hut- .h II 11111114'1' of f111·fl 1n i11q11't1\i'llll'!II. [ 

1011 ll 1 11llol11•d to said t1·1111k. 11hi1·h ,·los1•,-; ha11• jH'o1 id1•d for tlw ,·,111ti11g,·111·.1· of;• ,lib· 
JO Uui !'ircuit tlirn11~h flu· ),11l,"1l'ilwr', -.,·lf-1·1•- s•·1·ib<'r taking 1lmn1 his r1•1·1'i1, 1 n11.! tlrns 7o 

storing ,lrop Tl' (HCP Fil,!. l!J) a,-. follow;;: p111tiall.r 01n•1·atinµ: th<· ,,,,l,,,•1111· n11tl tlw11 
fro111 µ:1·011wl ll,n,11gh tlu• cu1Hl11dor;; 11'·1 and n•storii,g tlw 1·<•1·1'i1PI' 11·itl1 11t11 , 11111ph•l1t1~ 

,1 10 lo a11d 1hro11µ-l1 tlu• drop C'. tlit-111·1· oHr tlw op<•rnlinn of f'1tlli11µ:. For tl,i- purpose\ 
con1l11dm· ,,.". nml1H't ling<'I' , , stud (/. 1·011- J hun 1·1111111•1'11\11 tlw lc•ft lin(• L 111Jl'J11alh to 

16 d1wli11g i;trip u.'. th1•11,·p to tJH\ k(':V lJ"', 1u11\ g1·01111d tl1ro11gl1 th1• .,11L:-wrilwr';; li,·11. n.~· in- ~o 
through r.:011t11..t point,., to 1111' non~grouml- <lic11t1•d i11 Fig. lit. ObYionsl.1, i11 tl1t' nh-
l'd tcr111inul of liaU<•r1· ]". It will he cd- 1-<1•n1·1• of st1<'h sp1•cial pr111·i~ion. a11<l in ease 
,lent that the ,·om11•1,-tio11 fro111 lml.tM·1· to thfl ;..nlisc:ribt"t' ,lid not a.-t 1t111!• n1H• of tlw 
the d1·op U' is not eo111pld1•d 11otil the 'con- ,<il,!'11111 button~. tlw op1•1·alor at <'Ntlrnl wouhl 

:to tad fingc,r, N1gug~s tlw st111l ,i'. .h Imig not lrno\\" tlrnt his pnl'li1·11l:1r ~rketor-bur ~~. 

a-; the <i1wrator • pr<•,-.81\K tlH' h11tto11 F• tho l111cl lw1•11 op<•1·ah•1l. a11d tl,r !-.1•k<•h1r would, 
dl'O)l U' ilisdo;;es the 1111111b<'r of llw ,·all- th1•1·<'fnl'<', rt•111ai11 di,-.nhlP<l so for :1·- lh'nt 
i11g ;,11b!wl'ib1•1·, and aft.er gil"ing tlH' <:011- p1111i1·11l11r ,;11l,,;etil11•r "111-< •·on,·n11,•<l 11111 ii lw 
111:dion [ht, OjH'l'alor 111ay r1•li•11se in tli(' usunl al !-,0111(' ,,Jl,,-P(,lll'llt t.illl(' l':ilh·tl ag:,in. It 

2r, 11:1_1 l,,1 ph1ggi111,!; th,, n,k;1sinl,! •·1J1Tl'l1t tn will lw 1·1•1111'111 ►t•l'P1l 1li:it tin• nJh•r:11 inn of '•II 

1l1P j,wk V ;illt:ttt•d to llw lnrnk 1111<1 per- l11ki11g d11w11 tli,· r•·•·t<i\0•1· ,·111,-,<·d :1 ,•iff;1it 
111:1111·111 I 1 :d t :l('l1t·d llmn·to. ( S111· Fii.i:. 17.) t hn,11~li I h,• 111,11.01d 11 :111d -11 Jll ,,,,] 1 I 11: -•·· 

Tli1· 01,ir:,lor thus ._,,11ds rdc•asi11µ· ,·111T1•11t IPl'IOl'-li:1r for"nrd ttll\' -l•·p. i11 11l1i"h pn­
frq1,1 fl,<' j:td, (o th1· c·1111<l11dor:, ,. and 1•', ,;ililln 11 11;1, ,•11gnµ:,•d and hc•Ll h_1· tli1· Ill!.'· 

,;o tl1,•rd,_1 ,,111•r,1ti11g-tlw n•lt•.a,w 111:1p-111·.I (', awl ,'1·l11111i,·al d1•tc•11t. lf, 111m. tl11· n•••pi•1•r i,; 9.:, 
n•-1111i111! !l11• lrutlk .\. lt will llf\ "'" iou-: ;1gni11 111111g 11p tl11• ,.;,•.-011,I 1·1r,·11it is ,·lo8t1,t 
tl1at ll1\' .lrol' \'' for tlm tr11nl<s tli:it t1•1'111i- tl11·011gl1 t!11' 11,a~1wt ,I. ll'lai('lt ..i.,..,l'.., 1lw cir-

11atc in 1111' lo,·al 11x..J1nn11:e will not 111• ,•on- 1·11it tlirn11g-l1 111ag11d :\"I. \\ hid1 11rng11f't. l\{ 

111'd1•,l to llw 11on-gr,11111d1•cl l<'l"IIIIIHd 11f th1• in t111·11 ,-t,•ps 1111' s1•l1•1•tor-h:1r fonn1rd a,;(•('-
:lo lrnH1•1·,1 thrn11gh ,-1wh 1·011t.ads :is ,/"" a111l ot11l stpp nnd tl1l'J'1•h,v l'atTic•s tlw ,]rt.tint 100 

n". Tlwn1 h<'illg no use fol' StH'li a l1·1111k 111e111lwr 1 p:i..,f tlw lntd1 111•.•111l11'!'. ,-o thnt 
l'le1w·11! .\ al llw oth1ir end of IIH• local it i,-: i11 position to slidf' 1111d1•r tlw l:itd1 
trunks tl11, ,lrop \'' viill, of ,·0111·s1•. h<> 1·oi1- 111ul w-ill not hold tl11> ,.;plPdor-har \Y}w11 tho 
111ided ,1 irc•d h Io tlw nm1-g-ro1111d<·d t1•r111 i- lattm· i,., r<•l1•\l,;{~d. The drcn it b..,t rc•friTNl 

,IO 11al of tlrn. bai t,·ry. .\ s n lrP:td." s1 ,11.,,l. t hi.., to tl1 r11117l1 111ng11d ,I d<11•, not :1 ff1•('t t 111• 1 •: •• 

ml'thotl of r011m\di11,!.!: lol'Hl ,-11h,wril,.,r, i.~ tr1111k Pk111Pnl 111,ign .. t:-; n11,l. t]11,rnfore. whl'n 
not <•SR('ntinl. a1id tlw s:11111• app,1r,1t11- irn,l tlt1• s1•lt'do1·-h:1r l111s l,pp11 '-'1<·pp1•d fot'wat·,l 
tl11• Ha11u• nwth,,d 111:1_1· he• 11,.;1•d u;- in ,·:dlinj.! Iii<• ""''ond t in.11•. n11d thr 1·irc111t inlrtTnpt<'tl 
a ilist.ant. cxd1:1ngu. with th1• iliff1'J'Pt11" tl111t thron~h tht• 111ag11l'I M by thr ,-;witch q' at 

15 the, otlll'r h•1·111i11ab of the• tr11nks :rn• <].,_ tlH' Pm] of this fonrnnl st<'p. it 8i111p\y ftie,; I 10 
p1·i1ed of th<' trunk l'lP111t·11ts .\ 1111d, tliPn•- li11rk In its 1101·111111 pnsit.io11 11n'1rr tlw t-0n-
fore. the tlrop ,., of c>nc-11 lrn·u1 trnnk j,. con- siou of thP ;:pl'in~ K. This ci1·cuit which 
nedc<l rlircd.ly to Uw 1.1011-g1·01111dNl trrnii- al'<'.otuplhill\'.s t.1,., sc'1·011d :-.tep fo1·wnrd of the 
nal of hatt(lr,v. • (HP<• Fig. 17.) ,\It hough ,..pfol"tot·-hnt· ,l'iwn tlw rec·eiYer i.:; 111mg np is 

'iO I }111vP 1li\Reril11•d a 111\'lhrnl of n11lo1i1:tl ic·nH.1· 1111' s11nw as that wl1irh n1·eo111plisli<>H the 11 r, 
obt.nining the 1111mlll'1· .,f tlw sul,sn·il1<'1' fell' Hll)l<\ 111onm1c•11t of s11i<l bar in it:=1 ordinarv 
im·r<)11~i11~ tlH' ,,fli<:ic•1wy of th<' tl'llnlis. it will opnntiou, 1•xrnpti11g thnt in tht' pn•stmt C'llSl' 

he c.vi,font. Hlllt t:hf' 1•flkic•1w.1· of tlt•· I nmks th<• linc> iH gro1111<lorl through tho s11hsl'rih-
111ny he ill<'l't•:tsPd i11 sul1,.;b111t in lly t lw s11111!' 1•r's bP11 irn.:teacl of t.h1·011~\i 1111c• of the sign11 I 

r,r, 111:uulcr by i11q11iri11g of tlw i,;11h;;nih<>1· hi111- l111Uon~. Tlw i-nh~c,·ilw,·'i-: lmll is c;o wmmd 1 :rn 
sPlf' whnl bi:-; 1111mhp1• is. 111111 th<>11 th" 01wr- a::-: In <·oui-:tit utl' ::.:11fti,·i<'ttl rr;:i,.tancr to prt·-
ator ,,:in. 1·0111plelP th,; c·o111wC'tio11 h1•tWl'l'n 1·l•11t tl11• ,,1wrntio11 of l'ithPr of th!\ rnlaY-
th<• s11lr:<crilw1·s' jadu; a111l rl'l1•11,-;(• tlu· trnnk opt>rnt,•d 11wg1wts Z aml Y. whirl, Jatt<lr 
('Ollllection. Fo1· l'Xlllllj)h•, th1• Rllh)<r'l'ihc>r,:; 111'<' nhmP l10l'llllll1,V ('OIIIIN-t.cd 1lirect1r with 

uo ,:1111 ht\ i11;;t.r11d111l th11t. wlwn cnlli111-( llwir tl,e ]dt li1w. i'lO that 110111• nf tlw fr11(k cle- L 

01Yn PXl'hllll/.!" t.ht•,v shoulcl first itil'l· tlwir 11umt,; will lw op1·1·11t1•,I. Tli1· 111:ig,wt ,J 
own 11111111,H 1111d th1m thP n11n1hl'r 1,f th" will, hnw1•1·,,,,.,b .. t>p1•1·ah•d. a11d Pntt-.P1p1c·11tl.v 
]inc deRirl'<l. a;: is r11ston111r.1• in 11 g1·1•al 1111111,v tlw 111aµ-11,•t '.\f. th1,:-; ·-hift.init: llw s<·lc•dnr­
pliu·cs---that. is, as soon ns tho operat"r 1rn- l,u1· forll'ard tl1rn11~h its ,,,'('OtHl sfop; 

06 swers1 the subsC'riLer instead of just gh·ing l>ut ina,;much a~· none of the trunk ele- 130 



tnenb; 1s operated then• will l.,e nothing to 
holu the :-;elec:tor-bar in it,; IHh'anced posi­
tion, and 11po11 the bri>aki11g of the c•i!'cuit at 
the switch fl' the s<•lt'etor-liur will fly back 

6 to its nornutl position, tile 11wdu111i1•1tl de­
k>nt passing undN· the latch, as in otluw 
cases. 

It will 1,r seen thut I iwromplish the sc,·­
eral objects of my it1vt>ntion in n compam-

10 tivel_y simple 11unincl' ond by the use of co111-
p1u·nti vely sii11pll' nppnmtus; thnt the s_p;­
tlm1 is CN>ub~e of _rnry widP npplicution nnd 
adaptation either 111 whole ,,rm part; 1-hnt it 
is not Jimit<'<l to tlw mm of 11 1:entml energr 

16 system, but muy he readily ndapted to othe·r 
systems;. tl111t by its use th" opN·ation of 
securing conneC'tions is rPndt>r1id automatic 
to a much greater extent tlmn is the case 
with the systems now in ~enerul use which 

20 employ exchange operato1•i-- for mnking con• 
nections, while at the same t iu1e the general 
ruethpd of handling calls at present in vogue 
is not so widely deported from as to involve 

.serious objection; that by the use of my in-
25 vention it is possible to uccoinplish the snme 

re1mlts of dividing the work of large ex­
chan~es between groups of operators, sub­
st11ntially ns has heretofore been accom­
plished, by ~he use of divided switchboards; 

30 nu<l that Mvmg to the fad that the work of 
the exchang1~ opc-rator is r"re1ttly lessened 
itntl facilitate<l, and thut al trunk-lines are 
instantly availahle to every i-mbscriber when 
not in i,ctual use, the capacity of a given 

,s e,111ipment is very rnatel'ia1ly increased over 
Jhut att.ainahk with hl'rC\h)fore known sys­
tems. 

While I hRvc• illustmtetl 1rnd described a 
·preferred P1ubodi111ent of mv in\'cntion I <lo 

40 n.ot, for tlw brondPr pttq.oses of my inven­
t.ion, wish to lw urul1•rstood as limiting my­
self to tl1<1 1hilails tlwn•of as s!'t forth. It 
will be st~l'll tlmt Vig. 18 is u simplified vimv 
of tlU' s_ystm11 in which thP four e.x:changeR 

,tr, \V, X, Y and Z 111·e showJJ. l<~iteh of these 
exchanges hai- allotted to it 1i group of 1.ub­
scrill(lt's, tlw suhsc1·ibers of exchange X being 
indicul n(l at 2, of the exelrnnge W 1tt 3, rif 
the (1Xd11111ge Z nt 4, and of the 1•xchnnge Y 

Ml at 5. In 1•1wh of these uxdrnnges the <'lit-off 
relays P an, imli<·ated between the RUb­
scriher's staliou 1u11l his individual bar K 
At right anghis to the hars E of the exchang1• 
X nre shown th<1 trunk bar1-, Z\ Y' encl \V', 

b5 the lines from eHch running- to the exchang~•s 
Z, Y 1111d W, 1·(•sp1,ctively .. As inclicutod, th1• 
Jinn from the t1·11nk h1u,-; X' for Jocul culls 
tm'lllinute in the• operator\ board 6. Tlw 
sa1ru1 11rri111geru<mt i:-; follow(1cl out. in Uw 

60 oth~r 1•xclrnn~<is W, Y 1111cl Z. It will 1d:-;11 
he seen dull ·tlw tr•mks h•11cling fl-0111 th" Z' 
hus of tlw ex1·l111 nge X t1w111in11tl! in dw X" 
hat'K of t.be Z i~xd111ng1•. 'l'lw Y' liitl's tlfl', m 
a sihli11u· mannet·, COJlll(•ded with tlw. x• 

06 hurs of the Y exchunge, urn I tlu• W' hul'N tll'l' 

18 

1·onn1•cted with the x~ b1u-s of the W ex­
drn11gti. It will, therefore, he seen that the 
tl'unks 7, 8, 9, 10, 1J and h! are two-wuy 
trunks terminating ut each end in one of 
I he burs A. As mdicated, it will further 70 
IJ11 st!Cll thnt each of tlrn trunk-lines pas!!es 
lhn,ugh a jack at each one of the exchanges 
which it connectH. For example, the trnnki-; 
7 hnve included in tlwir circuits tho jucki-; 
1a at the X exchange nn<l the jacks 14 at the 76 
Z ••X('han~e'. As 11xplni11ed in .the sped6cu­
tim1, the Jacks 13 111'1\ only u&,d when cnll:-; 
a1·0 made from the Z exchnnge to the X ex• 
change, iµid the jacks 14 are only used 
wlwn calls• are mnde from the X exchange so 
to the Z exchange; nnd, us explained, when 
the opflrator plugs into a l. ack it disconnects 
the local bars A from the ine 7. Obviously, 
them, the jacks 15 for the local trunk at ex­
change X must diff'er from the jacks 13 in -86 
that when the operator plugs into any .one ' 
of them the trunk bnrs A of the group X' 
are not clisconnBct.ed from the trunks. The 
su11w is, of i·ourse, true with .regard to the 
local jacks 17, 18 1md 19, a·nd the other to 
respective local tl'Unks 20, 21 and 22. By 
referring tO: l<"'ig. 18 it will be seen how, if a 
call coml~S in frmn the Z exchange over one 
of the trunks 7 to the exchange X for--0r.e 
of the subscribers 2, the opnn.t.nr: inserts one 95 
of tl,ie plugs of hm· cord circu.1t i~to ont: of 
the Jncks _18 of ~hfl trunk which ts calhng1 and then i.nserts the other plug of her c.or<1 
into the jack pa of the desired line. In each 
of these exchangt>.s the manunl apparatus is 100 
located in the board 6, as shown by dotted • 
Jines .in Fig. 18. It will be. seen tliat FiJs. 
lo and 16 disclose substantially what is d1s­
~losed bJ. Fig:,. 8 1tncl s•, but they sho~ m?re 
m detad the arrangement of the circuits, lM 
especially those·relatmg to the trunking op­
erations. '!'hose two figures show diagram­
matically three snbscrilIBrs' individual bars 
1'~ in the exchange Z. Across these .indi­
vidual bars E th"n' is Nhown only onP of 110 
the trunk hat'H A of the local group X' and 
four of the trunk bars A of the gi-oup W. 
In Fig. 15 the off-normal contacts e1

1 fu' 
etc., are indicated by springs, and it w1l be 
seen that en has IMmn consolidat.ed with pn 1 15 
b.oth of which are connected to the grounded 
thrust-lover· I shown in Fig. 8., l11 Fig. 17, 
to the left of the dotted line 23-28, is shown 
the manual apparatus individual to the call-
ing lint'I and to a local t,runk. • To the right 120 

. of th<~ line 24-24 is Rhown 1t section of the 
W . exchange, and between the lines 28--23 
ii'ml i4---~4 is shown the t.runk drops of the 
11x1ihunp·Z and tho trunk-lines 10 running 
to the (ix,ihnnl,,'l! W. (Ree Fig. 18.) 126 

From tho foreging it will be seen that I 
provide an arrungemcnt bl:' which a calling 
s11bscriber may automatically e:itend lhs lins 
info connection with a trunk-line leading. to 
a mant:mJ switchboard. It will be seen that 110 



this i~ accomplished through the medium of 
the subscribers' line bars E and the trunk­
line bars A, in the manner previousJy ex-

f
,la ined. As herein disclm,ed. the trunk-

6 iner. t•xtenrling between the 'different ex­
changes, or bctwMn the difFcl'ent dhisiom1 
of the st1.me exchnngc, are each two-way in 
cl1111·actcr-th11t is to snr, nre eat'h adupto<l 
for tmnkiug in eithel' direction, earh trunk-

] o ]in(\ bring equipp<•tl ut each cn,l with us many 
multipl11 tnnunals ns thQrc are subscribers 
of that exchn11g1•, or of that parlicuhu· <livi­
sion of the sa111c cxclurngc, aud each trunk­
line being proYitfocl with n jack at each en<l 

l ll tltei·eof. In this way each long-tlist11nce 
tr1111k, or each tr1mk between different divi­
sion;; of tho s111nc exrhnng('., can be iwized 
autornati,·11 llv llt either Pntl then•of. nnd ran 
also be extl;mle,I mnn11ally nt either end 

20 the1·eof. In otlH·r words, Pach two-way 
tr11nk ter111i11:1tl',· at rnr:h (md in both 111:.tHnnl 
and anto111utic ,·w1td1bonrd uppnrntm,. nnd 
with thie- u rr:ing, 11 w11t one end of a two- 11·1t v 
trunk call be suir."d a11to111aticully by II call-

25 ing suii;,t"·ib('J, :ind the 111anunl swit-C'l1bonrtl 
at the other riml of said trunk can tlHm bf' 
relied upon to <"umplc•h1 the <·onnl.'ctio11 from 
the trunk t.o the line of the callecl sub~1·iber. 
For local calls--that is to say, for caJls be-

30 tween subi;cribers of the same exchange, or 
betwetin :-;ubserilwn; whOlle liuei; terminate at 
the same di\'ibion of a certain exchange-­
the tru11k over which the calling subscriber 
obtains connection with the manual switch-

35 board, and over • which the c1lll-signal is 
transruittcd for attracting the u.ttention of 
the operutor, can be cut out of the connec­
tion un<l returned to noi·mal comliiion, leav­
ing the two subscribers' lines connected sim-

40 ply through the medinni of any ordinary or 
smtable cord circuit. With the arrange­
ment disclosed, the operator can use the auto­
maticully-selecte<l trunk for nm1wering the 
calling subsc. riber by plugging into the jack 

46 of such trunk, and can then retoose the call­
ing subscriber from sucli trunk white she is 
wuiting for the called subscribet· to answer. 
In such ca8C tho opet·utor would then trims- . 
fer the cord plu;c from the jack of the 

50 trunk-line to the multiple juck of the call­
ing line, restoring the nutomatic trunking 
machinery and apv.uratus to condition for 
use by othor subscribers, and leaving the two 
subscribers' lines connootcd through tho 

115 inediuru of the cord cireuit. On the other 
hand, as explained •. th~ oper~tor m11y l'C· 
lease the calling sn~r1ber's hne from the 
tn,nk which he aut?matically seloc~d in 
makin~ the call, hnvmg first automatically 

60 ascertamed the number of the calling line, 
and may then ascertain tho number of tht» 
called line after plugging into the multiple 
jack of the calling line. Either arr+m~rement 
can be employed, depending upon the cir-

H cumstunces and requi~nen_ts of dHferent 

cases. As to the long-distance trunks, how­
ever, it will be seen that these must always 
l'(lmain in the talking connection, inasmuch 
as the operator at the exchange of the 
cnlle<l subscriber will not h,· ve on he1· board 70 
any multiple jack of the cnll1,1g line. With 
the arl'augement shown u calJinlf s11bs~riber 
operates one push-button if ho 1s caJJiug a 
subscriber of the same exchange, or of the 
R1u11e di vision of a large exch11ng<1, but pushes 7 6 
anothel' button if ho desires to exteud his 
line into connection with tlrn 1i11c of a sub­
scriber of some other exchange or with 11 
called liue terminating in 1l different divi­
i-iion of the same exchange, there being as so 
1111my push-buttons or equirnlent devices as 
thet•e. a_r~ diffm·cmt exchanges, or us there 
:u·n tl1v1s10ns nf the same ex<'h1mge. In this 
wny tlie t ru11king from one exchange to 
:rnotltei·, or frolll one ,tidsion of a large ex- 85 
,~hangc1 to :rnothcr, is a~1tomutic and unller 
the control of the subscribei·s, and the op­
erators are in any case only necessary for 
co111pleting connection with the called Jine. 
Xo trunk-line can be seized at a time when 90 
it is already in use, and thus no interference 
oc<·111·8 iu tlH• seledion anti 11~ of the local 
and long-1listu11ce trunks--that is, not under 
ordinary conditions. By a local trunk I 
mean one which enables the calling sub- 95 
scdbcr to signal the operator at the board 
on which his line terminates, and by long­
distance t1·11nks I mean those which are em­
ployed by culling subscribers to extend their 
lines into connection with another exchange, 1.00 
or with nnother division of the same ex­
change. _By 11 two-way trunk I mean a 
trunk which can be employed for extending 
a call in either direction, and which can be 
seized at eitht1r end thereof, and connection 101> 
exten_ded from either end thereof. It will 
be soon that the two-way trunks, or long­
distance trunks as I have called them, are 
ench 1·omposed of end and intermediate-see­
tion11, the intei·mediate or bodv portion of 110· 
the trunk t(',rmlnating at its O}'J.)Osite ends 
in spring jack:-, nnd the end sect10ns of the 
trunk hc>ing connected with the said main Qr 
• body portion through the medium of series 
<!ontacts in the jacks. With this an-a~- 1111 
~11ent _the operatflr who plugs into the trunk 
Jack m order to 1·el!!pond to a call thereby 
auto11111tically disconnects the end section 
from the trunk, thus cutting off all of the 
umltipJ~ switch terminals which •re con- uo 
nooted with that section, and precluding 
H1.1iiflre of that end of the tt"Unk by any call-
ing F1ubsc1·iber. At the other end of the two-
ll'll,Y t.rnnk thti mul HOOtion thereof is nooee-
11al'ily retained conneet.ed therewith,· i.-u- 1H 
111m•h 1ls it i1-1 through the mc>,dimu of this 
m1tl scJtion thnt the calling sul:>ecriber auto• 
111nti<'11 lly f,(\focta and seizes th~ trunk and q. 
t1•h'1H the call to the other exclump--tbat S. . 
to "'"Y, to t h(I exchange where the operaf&o, llf 



in unswering the call automatically d1scon-
1wcts from her end of the line the end sec­
t ion thereof and all multiple switch t.erminals 
4•-0nnected therewith. At the calli~ sub-

:; scriber's end of the two-way or long-<l1stance 
trunk the same is made busy in the manner 
already explnined, so that after the operator 
hns um;werl'd at the called subscriber's end 
of the trunk, then no other calling subscriber 

1 o can seize either end of said trunk. It will 
uli;o be seen that when an operator pluga 
into the jack of the culling line in order 
to complete a local cal1, she thereby auto­
matically energizes a clit-off' relay, which 

15 cut-off' relay renders inoperative. the trunk.­
:.;electing mechnnism, or that portion thereof, 
which is individual to the calling line. With 
this urrangeiuent, nnd after th3 operator 
has plugged into the individual jack of that 

20 line, the calling subscriber can not then 01,>­
erute or in nny wuy disturb the automatic 
trunk-selecting mechanism. As shown, the 
subscribers' lines roceive battery current for 
talkinl{ purpoi;cs, und this can be furnished 

25 through the cord circuits or in any other 
suitable, known or approved manner. Fur­
thermore, it wi11 be seen that each sub­
scriber's line has a double-wound line relay 
which is individual thereto, and which is re-

30 sponsive to all of the acts of the calling sub­
scriber which are necessary to accomplish 
the automatic selection· of an idle trunk, in 
the mannet· explained. The operator can rP.­
lease the automatic trunk-selecting switch 

3 5 mechanism of the calling subscril:>er by a 
suitable current, and by means of a suit­
able key in the cor<l circuit of the answer­
ing plug-that is to say, the plug by which 
the operator answers the call. The system 

40 can, however, be. used or operated in ,·arious 
ways, the novel construction and ari·ange­
ment affording opportunity for ,·arious 
methods of operation. 

I claim as my invention: 
46 1. In a telephone system, the comb;1iation 

with a. plura.l1ty of ~change stationH intor­
connected by one or more trunk lines 1md a 
plurality of. s11becribers' stations eonneoted 
with each exchange, of means for automat.i-

50 cally selecting and establishing connt1Ctions 
between said subscri~rs and any given one 
of sa,id exchan~ stations comprising inde­
pendently moving trunk elements forming 
tnmk terminals, inedependently movable se-

65 lector elements individual to and forming 
terminals of the subs.cribers' lines, a plural­
ity of normally disconnected directing re­
]avs, and means controlled by ssid directin~ 
reit,ys for o.uto1naticu.lly establishing; circuit 

60 r-01U1eCtions between the selector element.s and 
the trunk elements. 

,2. In a felE;P.hone -systmn, the ~mbi~at.ion 
with a phiralltv of exchange stations inter• 
connected by one or more trunk lines~•nd a 
plur1Llity of subscribel-s' stations COIIDected 

3.ff 

with ea.ch exchange, ol meaiis for automati­
ca.Jly esti~blisl1ing t'onr:iootions between ~aid 

·imbscribere and 1m.v given one of said ex­
change stations comprising independ(mtly 
rnovable trunk elements forming trunk wr- 70 
minaJs of the several exch&nges, each said 
<•ll•ment consi";ting of a bar ,vith insulutell 
c·onwctK thm·eon, independently movabll'i SO·· 
Jc•c·toi- el('Jnenti-; fol'lnin1• te1111inal,; of tlw 
.-i11bHC1·ibers' fows, s11id trunk +llement{'; ex~ 76 
tending at right angles to said sek'Ctot· ele­
ments, and means operable electricall.v from 
the subscribers' statwns for sending selective 
current to cont.rot said trunk elt>m1:1nts for 
nutomaticalJy N,t,11bJishing circuit .connec- 80 
t ions hetweon the l-f\led,01· elements ft.ml a 
trunk elenvmt 1,f II tl1>Sired exclutn,g-c, a. [n a tdephonl'. x_ystem, tho combination 
with It plurality of (•xclumge stntions int.er­
connoctcd bv one ot· more trunk lines, and a 85 
plurality of ·sul,;icrihers' stations romwded 
l\'lith each ex<·hange, of means for anto1miti­
cally establishing circuit connection~ be­
t.ween said s11bscriberis and any given one of 
;:1iid exchange i;tutions, comprising normally 90 
i.,tationa.ry trunk elements forming terminals 
of the trunks, normally stationary se.lt•ctor 
(•lmnents forming terminals of the subscrib-
N'S' lines, said trunk and selector elements 
heing arran,;ted in intersecting relati6n with Dr, 
euch othe1·, m~ets operable from t.he ~lff-
eral subscribers stations for initially oper­
ating the correspondin~ selector element, and 
ot.her nwJ?l]eots for moving the trunk ele­
ments n,ruf esi11bfo,1'ine,- circuit connections I oo 
het ween saiid trunk anci ,;elector elements, 
Hllid magnets being operable se4:,_aentially. 

4. In a telephone system, the cotnbihu.t ion 
with a plurality of exchange stations inte.r­
connectoo by one or more trunk linM 11,nd ll I Oli 
pl11r11lity of subsC'rihers' :-;tations. connooted 
with 11aeh exchant,l, of means for automat.i­
<·ally rnd,1lbfo1hing circuit connections be­
t.wt-en swid RUbFK'ribers and 11.D.Y givm1 ex­
change Rt,ation, comprising tru,1k t•lt•lll<'llb; 110 forming trunk temiinnls, independent ~IPc-
tor elements respecth·ely forming tel'mina]i; 
of·the imbscriberfl' Jines, a !llll'fos of directing 
rdnys, means coutl·oHed. by said directing 
J'(•lays for antomu.ticll)ly and independently 116 
uc,t1iatiing select.ed Oll(~',· of said ooopel'll.tin'2' 
1•lemcnts tu est1tbli;,h circuit connections 
therehe,twoon, means for operating and con• 
trolting said.directing rt>la.ys from the sub­
i.;crihers' stat,ions, and ·automatic m.eans op- 120 
timting to prevent inwrfm-ence with a. con­
il(wtetl p1dr of sa,id element,<, durin,:\' the tim~ 
tlw,v ut't' in o~rn,tirn engagement with each 
otl1e1,. • 

.5. 1 n "- telephonu il_ystem, th.o COJnhi~tion 12~ 
with a plurahty of exehnnge stat~ons rnf.er­
c•onnooted by one m· more trunk Im.ea u.nd ,~ 
plurality of ,mb,wribe.rs' stations ,oorinected 
wit.h ·each exchat1R<.~, of ~ans for itutOQJati­
c:1illy ~'itnlblishlngcircuit connect.i~ns.bstweea 11ft 



18 1,H7,H1 

,-ai,l 1•x1·l111ni,rt>:;, co111prisi11~ trunk clcm(mts C'Ontoct. <lHkes wherehy i111p11h;es niny be 116 
f'ornt ing 11·11nk t1•rn11rnd~, selector elvu1ent1, tient O\'l'I' tlw linf'1> M clifferent powe1,, intcr­
forruinl! t<•n11i1111ls 1Jf the s11hsel'ili(\l's' linet., 1i <'Onnc~ctions lwtWC!<m said contnct <leviceH, a 
i-:1•ri1•s of di1·1•1:t.inl,! 1·1•lays. 111eu11!<I rontl'olh•d pair of <lirc<"tinl! rc•luys l't~spc•rtin•l,v in 1•ir-

r, liy ~aid tlin•di11g n•la_H for 11111omuticully r11it with si,id 111ni11 lines. and "ud1 op1n·ublt1 
11cl 11at ill/.!' ,l'h•d1•d 0111•~ of ~ni,I 1·oiipl't'1~ting- to slumt tlw opposif.u 11111i11 li1w, mmprisinir 70 

t•l<•11w11ls to <'~lahlislt •·ir,•uit eonrnwtions intt-rronn<'c:ti1111,; hl'hl'C't'll snitl t'l'lnl's wli1•r1•• 
t he1·l'LH•l 11·p1•11. 11w1111s fol' opt•rnting 1111tl co11- hy 1111 imp11h..11 um v hl' ,,t•nt 01·1•1· Pii 111'1' mu in 
trollin,t.:" said 1!i.-1•d111i.r rPlll_\s frn111 tlw sub• line,dir1wtl.v tl1roi11,rh its N11·1·1•spor11li111,[ ,li-

10 s,Til11•rs' -.tations. Jllld a11to11111tic nwans co- 1·111:tmg 1·1•luy to II llllll,!l14't to h<• opt•rn11,,I 
Of>l'l':di111,! lo p1·e\·1·11t i11terfonm<'t1 with a 1·011- and wher1.:by also II fil'"t imp11l~1! 11rn.1· 1,,. sp11 t' 75 
11ech•d pui1· of sn:d <•l1•1H1•11ti- 1l11l'illl,[ the tinw tlimugh t•1t.her t·cilny to shun( th,, c·i1·1·11it of 
tl11•.r ar·e i11 OIH'rntirn 1m1!a1.tcmt111t, with ead1 the opposite 111ai11 line. 1111<I ,rn i111p11IS<~ i-ub­

other, comprising rrwans for mo,·ing 1mirl co- sequently s1•nt. thro111,rh sn id sl11111t1•d. drt'uit 
l '' opt.'rnting clmnflnts togc,tlwr out of the path t.o 11 device to Im 01w1·11tP<I. n•sist1111(·1; in e,H•h 

of 111on•rncnt of tlm rc11111ining olcrnents. reJa.y circuit wllt'l'(ihy c111T1•nt may h,• SC'rtt 80 
H. In u. circuit Sl'lecto1·, n 1wrics of trunk therothrough without operuti1111 tli,• rein)•. 

elC'ment:-< and a seri<•s of sc•lc('tOI' clementi,; ar- ancl magnets controllc>cl b,v ,m.id n•lay-;, for 
1·a11gc,d in intersecting rcl1ttion tlmrewith, the pm·pose .;et forth. 

'.!O tlw individual members of one of s1tid scrie~'l 10. In a systmu fo1· truw,111itti11g- intdli-
bl'ing- capal,lr of mon'mcut relatiwly to the ge!'}Ce elcet1·ir11ll.v, the ('oml,ination with 85 
oOwr. l'lc•dric cmtlac! de,•ices located at in- main circuit lines, of a trnin of l'ir•·uit.-<·on­
for~•edint?: point;; upon said elc,mcnts, means ti-oiling, mn~uets •·01111t'<'tt•cl in multiple un,1 
for i111pa1·ting an initiRl movement to ead1 rei.;pons1ve 1n common ton 11,11·111al 1·m·rent. 

~ ., Trll•mlwr of sn id mon11Jlc elements to estabfo;h und .inte1·c·onrn•ct ious whet'<•h,v t lie operation 
1:irc11it comwction b<.>tween the, same and in- of c1thcr of tho mugm•ts of tlw trnin serl'es 90 
<lividnal ones of the coopcr1itinf.( -elca,ent,;, to cut out of the trl\in thu remaining mag1wt1-1. 
an<l mt>.ans for imparting a subsequent move- 11. In a s.vstem for transmitting iutt•lli­
ment of said -Jonnecwcl elements logethcw, - gence elcct.1·i1·1tlly, the co111hinntion with 

:rn whert'b:v·1 they are cnrriPd inM a· posit.ion main circuit lin<>s, of a tl'uin ,,f t'ir<·uit-l'OU· 
which prevents interference hy the>, other trolling mag-nets con111!cted in multiple nnd 96 

c•lmmmts. resrtlRivr, in coriuno11 to II llOl'Inlll CUl'l'ent, 
7. In a telephonti system, the comhinat.ion anc int<'-rconmictions hctwet111 suid S('\·c~l'tll , 

of a stihscrib~.-1r's i;et adapted to send out. magnets whereby t.he op(lrntion of 11ithel' onl\ 
:i:; <•fod1·ic impulseR of diff~rent ch1m1ct.er, n of the tniin scrvcis to m1t out of the t.min 

1--<'l of dire.ctinl,!; relay'> t·esponsive to snicl the remaining rnngnet.s. u slllcotor elNnent 100 

i111pulses, a set of magnets controlled b,v nnd mov11hlfl i.tcip hy i;tep, mechanical connec­
i11di\'id1111,IJ_v opt•rahle tl1rough said dirnctin1I tfons whereby one of the steps of the selc<~tor 
rd'll.ys, and it circuit. selector operable by element is affected hy menm; of one of Haid 

4 o s11id magnets. magnets of tlrn tr1,in, and mean!! eft'ectinl( the 
8. ln IL telephone system, the combination release of' said operating magnet when said 106 

with the right. and left muin lines, of n sig- . selector element is mO\·ed n. further step, 
rialing button set, eompl'ising a plurality of whereby said magnet returns and restores 
contRct devices, interconnections inc1mlin,r tbe truin to opN·nti\'e comlition indepond-

-Fi l'(~-;i;;tance between said tont1wt cl(lvices ent]y of the return of t.l1e selector clement. 
whereby impulses may be sent over the linei; 12. In a teJcphone sy1tterri; the combination 110 
of different. power, a pair of directing re- with a 1mhscribc~r's muin lino and means for - • 
lays respectively in circuit with said main sending c,lec~tricul impulfiles of different cha.r-
lines, a pair of mngnets in circuit with 1111ch aeter OV<'I' snid main line, of a plUt-ality of 

rio main line and betwfw.n which and the hut.• tra.ins of mnirnet~ connect.eel in multiple, 
ton set. said directing, relays are interpoimd, means responsive to the dift'erent impdlReS 116 
and interconnections bctwem1 said relays for operating different, trains at wil1, and • 
whereby an impuh;e mRy b<i sent orer eith<ir interr,onnections between tho magnets of 
mn~n lme diroct.ly through itH correspond- 01wh train whereby the operation of any one ,,,. 

r.,r., ing directing relay to one of Rnid magnetR~ opemtes to cut out the rnmu.inder of the . -
ancl whereby also an impulse may he sent truin, llH and for the pi~rpoReS set forth. 1'0 
over either ma.in line to its 11ilay to shunt 18. In a telephone "1.stem, the combination • 
tho circuit. of the opposite nmin 1ln1\, nncl an ·with a talking circmt, means -for sendi~ 
impulse thN·eu.fter s,,nt. thl'011gh suid r,;huntcd C1lectdca·l impulses over said circuit of dif- \. 

110 i:ircuit to thr. oth<•r of suitl J>Hir of mllgncbl, form1t char11cte1·. and. a set of dtrecting re- J:':( -
fo1· the pu1·pos«1 sd forth. Jays !16V<'rally responsive to the different im- 1a:· , 

9. In II t<·lopho: (1 ~.vstN11, the r•omhirmtion pulR<IH,_ of u. plurality of trains of magnet.s 
with tlw l'ight 111111 foft main lir111s, qf a Rig- <~ontt-01led by ~,id directing relays, and in- • • A 

ualing h11tton -._,,t com111·l!!ing a pl11ralit.Y of te1or,onnoet.ioni; between thd.ma.gnotR of each _, ,, 
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train, whereby the operation of ttny one M•rn•.~ to <'Ht out. t.hr. 1·emnining Oll('s of tlw t1·11i11. 
14. In a tdepho1w syst,•lll, t.he coml>im1tion r; with the right. nnil 11°ft. li,w,, of n lulldng ci1·­cuit. of II sign11li11g- sel mmprising means for !-i<'ndinl! impulses o,·cr each line of dif.­fcrtmt poW\>I", nnd inter<'OlllH~<"tions whereby such impulses may be st>nt alternately pvcr 10 flit.lrnr wir<\, a st>t of dire<'I ing relays inter­connected to respond to snid impul8es, a se­ries of relay-operated m11grwts, 011e for 1•1wla of the sernrnl circuits controlled by said di­recting rel1tys, n plurality of trains of mng-15 nets <·ont~oHed hy sni~l relay-operated mag­nets, and mterronnect10ns hf'tween the mem­bers of earl> train of mngnet8 whereby the operntion of any ,;ne serves t.o rut out the remainder of the trnin. 20 Hi. In a telephone .,.rsfon1, the <'ornbinntfon with tlw right and left li1ws of a talking ('il'cuit. of n ,.;ig1111ling Sl't <·mnpl'ising 111Pnlls for ~nding impnlsrs m·rr t•ach line of fljf .. frn•nt f)()W1•1-. and int<~rc·on1wctions when-by 2~. such i111p11lses 11111~· he S<,nt :iltC\l'llUtely ovrr eitlrnr wi 1·r., ii srt of dirPding relays intt>r• eonmwtr1l to 1'('8poncl to suid impulses, of srrir;;; .of rel11y-operntl1(l mngnets. ono for (•nch of tht• st>\'el'al t·irrnits !'ontrnlled by 30 suitl dired.ing !'Plays, a plnrnlity of trnins of magnets ('()lltrolled by saicl rt>l11y-op1•r-11te<l mngnets, and inforcnnrwctions heh,·l'('II the nu•mhen; of P:t<'h train of magnct."l wlwrehy thP oplirntion of nn_y one sene.q to ~('; cnt out thf' 11•n111inder of the train, antl :t C"ir1·uit selrrtor hnving a plnrality of selc('­tor Plemrnts cont.rolli,d by tlw se,·eral mag-11Pts of said tmins of magnet,;. • tr.. In a direrting relay i;Pt, 1he comhina-40 lion with n p1dr of main cin·nit lines. of a mngnf't in dn·ect eirenit in ••nch line, n ('ir-1·11it. switching armatHI'(' for raeh lllllf!m~t, n pnit· of opposed contact cl1•,·iees for each urmnture het ween whic-h t}io latt1•r vil1rnt.es. 45 n h1'1t1l<'h t·omlurtol' leading from ead1 main lin11 to tlw l'Ontact of the nrmat.11rP of the oppm;rd relay whidi is 1•lmmd when the mn~­lll\t thl'reof is enPrgilwd, and a cont.inuution of Pilch 111ain Jin<> whi<·h extends tl1rou~h iO the coil of itR relay ext.f'nding to that c·on­tal't, of th.,, 111·m11.ture of .th1• op1>ii'site rein y whid1 is dost'.d when the armature is in nor­mnl or retrneted position, snhstirntinllv ns rh•scl'ibe<l. • • 66 11. In 1t circuit selector, the comhinnt.ion wit.h a seric~s of selertor elements and a se.riAA of coi;perating elemPnts betwc~en whii'h cir­cuit C"onne('tions may be estahlishecl, of elec·­tril'ally operated means for imparting an ~o initinl mo,·emf'nt to individual onrs of mm of said s1>rit-s, n mechuni1·1tl cletPnt opt>mting to i'n~111ge 1111d hold en<'h i11iti1tllr mornrl efo­ni1•nt 1tt the end of its initnf movenmnt.. 1.ienns for imparting mo,·enient to Oil<! of 

Rn.i<l collpen1tfop: 11lrm<•111>1 to ht•ing n p1til' 115 lo~(•l l1N· n11cl frn· 11101·i11p; tlw two to1,tc\tlHir, urul 111mu1,; fo1· r'c•stul'ing 1-1ni1I pHl'tR to 1lwi1· 110!'111111 position;; us 1111d for the purpo8r,s St!I. fortli, 
IH. Inn tole!Jhone \\'stl'lll induding- a 1·ir- 70 cuit. :.,i•kwto1·, t.lw co111bi11,1(io11 with a 1,wl,•,·to1· cle111c•nt nnd mei,ns fo1· rnoring s11i1l elP1t1PHt. s11c<·essi\'(•.ly forward st1•p l,y sh•p, :111d 11wa11s for· restoring tl1P ('ll'111<•.i1t to its uor­nml posit.ion, eontroilahle o,·er a liiw eir- i5 ('uit. of 11 111e1•hnnien l <IPtent compri;,inµ: a 

l>nwl-like l:ttch llH'mhrr and n c·oop(•rati11~ ntdi membm· provided with a stop shouldc•r. nnd a switch riu\l wh1•l'Pli\' tlai pawl-likt­memlic•r is shifted out of the p!lth • of t lw HO should(ll' upon tlrn return mo,·emt>nt of t IH' fiPl{'dor dement, Mgetlwt· with a line eir­l'llit. 01·er whith tha saitl seledOI' el,•menl i;; cont1·01led. 
l!I, ln u folephone s.rstc111 including- a ,·ir- 85 <·nit s!'l!'C'tOI', tlrn cornhinntion with n ,,t•1·it'~ of rn,H"illntnbfo trunk clcnt(·Hts aml a ~Pl'it•s of cn<lwi::.e i;hiftnblc se!Pctor hnrs roiiperni in~ t.hert>with, men11s for- imparting- ;1 n imtial endwisc mm·r111P11i. to eneh i;el(i<'tor 90 h11r <'ont.rollnblt• on•r a !inn eil'l'Hit. n 11H•­chnnic11l d1•tcmt operating to engngP nntl hold the selector h,u· nt. the NHl of its initial 111on•ment._. 1md _means opt•rahle .!'lt•(•tri('ally for 1·Pil'llSlllg said detcnt to permit the ;;e- 95 l!'dm· hnr to 1·et.m·n to it-; 110!'111nl po;;ition, as nntl for the purposes set. fot·th. ~o. ln it tefophonc> sy8tt•m including tl cir­euii sel1>ctor. t.he C'omhi1111tion of two St'l'i!'s of indep!'nclently lllOYabh• t·ont,tct ('lPments. 100 ('Olltl~)naul<' ove1· n line•. f'il't'llit, the PIPllll'Jlls of 01w series 111·1·irnged in intm·serting rela· tion to tho5e of the ot.lH>I' sel'it•s, menni,; for initinlly 1111d intlerwrnlently mo,·ing thr memhP1·s of one series, otlwr means for m<n-- t 05 ing- I he se<'ond seri1•s of 1•ont twt elcl!ll'III~. 11ml menns for etl'eeting 1·il'l'.llil connPctions lwl.WP!'II s11i1l <•oDpcl'nt.ing efomP11ts <"ompl'i,;-i11J!,' mntn<"t <fovic<•s upon earh at tli<i point.s of intc,,~ec•tion, the 1·0111:td 1ledces of on(• J 10 RPl'it•s \l('.ing yiehlahlc• and atl1tpf<•d to r<•1ain eng-ng1\Jr1Pllt of thmm of tlt1• otlwr srri!'s· nnd <"onstitutin~ the. nwchani<·nl moving· l'Oll· • ~met.ions whereby mo,'<'IIIPllt is impart,,d from the element of nnr S(•.ries to n <'OI'ri'- 1·1--i.. spondinA" element of tl1e other Sf'l'i<'s. fm· the r11uvo~.e set fol't.h. 

¥1. ln a t.efophone s~:strn_i inelncling 11 <'i1·-1'.mt sehwtor, the <"Omh1nntwn of nn os:·illu-tory Sl'lert.or e)1\ln~nt nnd nn <•rnlwisu shift- 120 able seleC"tor element nrrnng<'<l in infol'!Wd-i~g 'f!'lution thereto, C'ontrol111hl1• over n line• c1rcmt, of a contact st.ud upon the osc·i11a-tory member• 1md n yieM:ihl(~ 1·ont11d <hwi1•p upon tlie shi~t11ble memlwr. sui_1l 1•.nnl1t1·t flt~- 12,; \'li'P of th(~ r;luftahle mrm1hPJ' l)('IIW i;o locat<•.t that in the Hbifting mownwnt. of the- )ntler memliet· it. ,J)IISSM foto 1trnl out of the 1t1·,·-
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shnpe<l path of mo,·emcmt of the rontact of 
the osciJlator)· memhm·, whereby said con­
tacts mny be enused to engage when the 
shiftable member is in an intermediate po-

6 Rition by movnment of the oscillatory mem­
ber, nnci tlw latter memher is free to mo\'e 
withont. Png11gtmwnt of the rontnets when 
thti sh;ftabfo mcmhcr is shift~d in l',ither di­
rcdion beyond its i111li1·111e1lintti position.• 

Jo ~~. In iL tdf'plione system including a 
1:ircuit selector, tllll eo111bi1111tion of un oscil-
1,tlory irelector· element 1u11I 1U1 endwise Hhif'tnhlci stiledor elmwnt. nrrnng«-d in inter-
1mdinir rdution thereto, conf"roll,1hlo over a I Ii lirrn r.1rcuit,, of u contuct. stud upon the 
oscilltttory nwmher and n yield1tbfo contact 
rle,·ice upon the. shiftnhle member, said 
yieldnhlo conlud. d.evicc1 of t.he shiftable 
member being so located that in the shift-

20 ing movement of the latte,· mt>mher it 
pusses into and out of the arc-shaped path 
of movement. of. the contact stnd of the 
osl'illatory member, whereby sai<l eontact 
de, i<'e irrn~· b,· c,tUS('.cl to engage wlmn the 25 shiftabJe member is in au intermediate po­sition by uwn•111ent of th(\ oscil11ttory mem­
ber., uml thP fattel' memher is free to move 
without engagement. of the contacts when 
the shiftable memher is shifted in either di-

30 rection hcyond its intermediate position, the engaging part of suid contact i;tud being 
undei--cnt or re,cesi-ed to rccei ve and form ii 
holding engQ{re11rnnt with the end of the yit1lding contact, fo1· the purpose set forth. 

35 23. In it tclC'.phone system including a circuit selector, t,he combinat.ion of un oscil­
Jutory selector element. aml nn end wise Hhift­uhle selrdor eh•111ent nrranged in intllrsect­
ing- relation tlu-reto, magnets for imparting 

40 a st.ep-by-step movt•ment to each of Huid se­
lecfo1• <ilements, contl'OJlable ovel' a line cir­
cuit, 11, conh1ct. stud upon the oscillatory 
member, und 11, yicldable contact device u1➔0n 
the shiftable member, said yield11ble con-

◄ G tact device of the shiftable member being 
so located that in the shifting movement of 
the latter member it 1asses int.o and out of the arc-shaped path o mo,·ement of the con­
t.act stud of the osciHatory member; whereby 

60 an initial movement of the shiftahle mem­
ber brings it into position for engagement 
of the contacts upon the subsequent move­
ment of the oscillatory member, and • a 
further movement of the oscillatol'y membet· 

65 carries with it the shiftab)e member by 1'1.'11\· 
&On of the inte1·engagement of sllid <'Ollhtets. 

24. In a telephone system, the oombinut.ion 
of a subscriber's telephone, a line circuit 
terminating at the exchange in a numually-

60 operated sf>ring jack arid in automatic switch mec 1anii.un1 it relny connected with 
the·· subscriber's !me at .saM llxchange, a 
sourco of electrical energy, motol"• mechn­
n i1m1 controlled by s11icl 1-elay, switel1'111cch-

.,r; anism operable by saicl 111oto1·, n series of 

trunk lines se1ect.tble by said switch mecha­
nism, and cooperative non-interfering mech­anism operating to prevent the selection of busy trunks by said switch mecJumism. 

26. In a. telephone system, th<1 combinn- 70 tion of a subscl'iber'a telephone, u liue cir­
cuit tel'minuting. l\t the exchange in a m1m11-
ally-opel'11t<•d SJn·ing jack and in automatic Rw1tch mecharusm, a relay <·onuc•eted in cir­
cuit with sui<I s11hscl'ib1•1·'R lin<'\ nt. imid ex- 7i: chunge, a i;uu1·eo of eleetricnl t'IWl'g'_Y, I\ 111otor 
mechani1m1 cout1·olled by 1mi1l 1·Pl11,·, 11 switch 111ochanhm1 opm·uble by r;ui<I uwio1·, 11 plu­
rality of I runic li11t1s l<'IHliuf( to tlitl'cl'cllt stn­
tions au<l Hl'lociuhlc by s1u<l tsWiteh IIIC('hn- so nism, an,l rntians fo1· 1·t1storiug the Ke\'el'lll 
i11stn1ment1tlities to normal. . 

2(1, 111 a tc>le(>horie system, Urn c6111Linn­
tion of a 1;ub.~cnber's tel11phoue li1w, n relny 
connected with said s11bi;crilw1·'s liuc, a tia soni·ce of elcl'tl'icnl energy. motor 111eclrn­
nism, mean;;; controllecl by said Jirw relrty for 
controlling- the initial oplintlion of said 
motor 111N•lia11i;,111, switch 111eelrn11is111 1)per­
ublt1 by said motor HHl('ha1iis111. trunk liiws 90 selectahlt• by said switeh 1nccl11111i~m, 111an11-
ully-operah!d connection terminab in which 
said trunks termin11te., ·unrl cooperntirc means operating to pre,·ent the i-<>lection of 
busy trunks by said switch m<'chunism, sub- 11;; stirntially ns described. 

27. In a telephone sysll'm, it subscriLN·';; 
telephone line, a line 1·e.Jny for ,mid line.; an 
automatic switch for teleph01111 cil'cuits, n plurality of trunks lending from imid nnto­
matic switch to spring j11ckr:; before ll telo­
pbone operutor, sigllttls and 111an1111l switch-

100 

mg m111111s before the optH·11tor 11ntl ttS.'-O· 
d1tte<l wit.h snid trunks, tN·111i1111h, in 1,itid 
tiwitdiing device associate.ti wit.h ,i!lid teh'­
phone Jine and adapting suid teltiphoM liue to connect with any of stiid tru11ks. means 
for effecting a connection Lo.tween suid t.ele­
phone line and un idle one of said kunks 
and other means for (mergizing snid Jine 
relay for initiating the oper1ition of sni<l 
last means. 

28. In a telephone system. n subscril)('r's telephone line, an automatic switch for telephone cfrcuits, a plurulitv of trunks 
leading from said automatic.swftch to spring 
jacks before a. telephone opel'lltm·, signals and manual switching mmms before the 
operator and associated with said trunks, terminalH in suid Hwitching device associ­
ated with ,mid telephone line nnd adapting 
said telephone Jine to connect. with any of 
said t.runks, 11nd means fell' effecting a cou­
nection betWt'-t\n said telephone line and . the .first in prcdetel'1uined ordet· of Raid int,e 
trunks. 

20. In a t4;l]ephone system, an exchange 
with Rubscribers' Jines t.N·minating thereat, 
another exchange with subscribers.' lines 
terrninating thereat, a trtulk line extending 

110 

ll5 

120 

121> n 

' ! \ ·i 

' ,' 1'go• :Ci 



betW!'~n srLhl !'Xchnngcs, IHl many multiplo 
f<•rminnls 111<wahh• t.o cloRe 1~ circuit for oach 
<md of Haid ll'll11k li1w a;, Uwr(I nl'<' f\llb­
MJ!'ilJCrH' lines iel'Juinnl inµ: in ciwh cxchnnµ:P, 

6 and me1ms for mo,·inµ: snid h'rt11i1rnls 1111rl 
cor11rnd.i11g tlH•rn with 11 suhscril)(>r's line. 

30. ln 11 f<'l11pho11P. ,-ystcm, an rxdmngc, 
anoUwr pxehangc, a trnHk lirw Pxt.en<ling 
LotwePH the sni<I 1•xch1111µ:cs, a"' many mult.i-

0 ple h'.!'niinals moYable ll) close a cii:<·Hit for 
each end of said trunk li11e as there arc snli­
scribei·s of ea<'h Pxdmrip;c, and menus· for 
automatically moviug s1ll(l terminals and for 
exte1Hling clllls t,,, th<•m to give trunking 

16 co1,ncdion from cithrr exchange to the 
other. 

31. In a telephone system, a two-wny, 
trunk line for extending a. trunking call, au­
tomatic means for sei~ing one end of said 

20 line to extern] connection th(ireover in ono 
direction, automatic means for seizing the 
other end of said line to extend connection 
th<•11•.over in the other direction. either of 
said autou,atie means re.sponsive also for 

25 establishing ~ local connection. 
32. In n tefophonc system, a two - way 

trunk fo1· externling a trunking call. auto­
matic devices hy which either end of s1tid 
trunk can be seiiwd, manual switchboar<ls 

aJ at which the opposite ends of s1tid trunk 
terminate, either of said automatic nrnans 
r~ponsirn also for t•stablishing a locnl con­
nect.ion. 

33. In a telephone system, a pluralit,y of 
~5 exchanges, trunk Jines lx>tween the s11nm, a,; 

many push buttons fo1· earh subscriber m; 
there are exchanges, and deviees respousin\ 
to said push bntt.ons for ant.0111atical1y sti­
lecting idle trunk Jines leading to the differ-

40 • ent exchanges. 
34. In a telephone system, a plurnJity of 

groups of subscrihcrs' lines, an exchange 
equipment for <'llch group; two-way trunks 
between said groups, each equipment com-

45 prising means for automatically selecting 
idle t.runks, each trunk thereby· serviug to 
extend a en.II thereover in either direction, 
and means responsive to the subscribers for 
selecting the desired group ahead of the 

50 automatic selection of the trunk leading 
thereto. 

35. In n telc•phone system, subscribers' 
Jines, a common bitttery manual switch­
bont·d, trunks leading thereto, relay coils for 

66 ea.eh subscriber's line, and means controlled 
by said relay coiJs for nutomaticaUy select­
inK idle trunks for calling subscribers, the 
colls for each line being lE>.ss in nnm,ber than 
said trunks. 

•o 86. In a telephone system, su'hscribers' 
lin(-s, n maunnl swit..hhonrcl, tcunk!'! hH·mi­
nating theront, relity meclrnnism for f\nch 
euhserib<.'r's line an,i mcnns controllPtl by 
said relay for automaticnlly seled'ing idie 

111 trunks for c11Jli11e subscribers, said t1·unks 

18 

beiup; greater iu 1.mnbcr than the relay ccil 
or 1·oils for anv one line. · 

ll7. In rt t<•!Ppho11C1 system, t-iUbRCribl•t'S' 
Jines, <11Hlwi1,m-shirt11hle termin1tl httrs for 
1,ni1l lirn1~, a1Tu11g(l(i parallel, means tor 70 
OJXJl"Utinµ: :•mid, l1.1rs responsi\'e> to calling 
s11Lscrihm·s, t rtmk li1w1,, 1ui<l movable trunk 
t11r111.inals coiipPratin1,r with snid lmrs to 
automutically t·o111wd. calling sul,se1'ihcrs' 
lines with idh1 trunk lin(ls. 76 

:18. In a t.Plephone sysfom, a manual 
11wit.chbourd, trunks h~1uling thereto, sub­
scriberK' Jin<'s, a I iM relay for each s11bsc1·ib­
er':,; line, and nwans initinlly controlled by 
said relays for i1.utornatirally connecting so 
colling lin<'s to idle trunks. • 

39. In a telephone system, a sigrntl com­
mon to It nu111her of ,mbscribers, means by 
which a. en 11 in~ suhs<Tiber operat<,s said 
signt1l, a group of signals individual t-0 the 81i 
d1ffrr11nt suhs<'l·ibers, and means by which 
thE> operator cont!"ols said individual sig­
nalH to uutmnatically indicate which snh­
HCl'iher is calling. 

40. In 11 tl'le.photw system, a group of sig- 90 
nals c:ommon to n pllll·alit.Y of snbS\.·rihers, 
meirns by wliid1 a calling imbscriber auto­
mnti<'ally sdecls an idle signal, a group of 
signn]H individ11nl to the different Jines, and 
mcn1Is by whi1·h the ot>erator eonl rols snicl or, 
irnlh·idnal sigunl to automnt.ically indientf\ 
which ,mb:-wriber is ('~illing. 

41. In a telephone Hj•ste.ni, 1t suhscribt:w\; 
line, 11 rda J' normally in bridge of the 1inc, 
~roups of trnnks, a. rombi1w<l t-runk group. 1 oo 
el~ctor 1in<l i;elc<;fot· controlled by snid l'elay, 
a JIiek. 1tn1l a lm<lgt>-rnt-off relay and 111mms 

• for opm·ating- it b,· the inS<'rtion of ll plug 
in sai<l jack. • 

42. In a telephon!\ system, a visual call- 105 
signaJ emumon to a munber of subscribers, 
mmrns hy whi·d1 a culling subscrilwr nuto­
mntic11lly <'Xtends connectwn to sai<l sigmtl 
to attraot the ntt{lntion of'the op<'rotor when 
a !'onnection is desirt>d, and means by which 110 
the 01.wrntor re,-;ton,s said signal to eondi-
tion for llSl' bv other subscribers and 11 cen­
t-rnlized sonrc~ of t·111•rent fo1· operating and 
bilking purposm,. 

4:1. In n tel(•phorl(I system, a plur1ility of 115 
snhsel'ibf'rs' li1ws, a vii,;irnl signal comtll(;n to 
sai«l lines, mrani-; by which a callin~ sub­
sc-l'iher automaticallv l\Xf.cm1ls co1111ect1on to 
1111i<l signiil to nttrrLct the utt.ention of t.he 
operntor when it c·o11nect.ion is desired, un,1 120 
mennR by which tlrn operator rest.orei- sui<l 
si1-,.'ll1tl to condition for URO by other suh­
scribN·s nnil a e.entmlized ;;;om·ce of c11rreut, 
fm· 01w1·1tt.in1,? 1H11l tulking- pm·posl'S. 

44. In IL ·telcpl1mw s.vsfo111, trnuks, a t1·unk 126 
i;e}p<'tor, a s11hs(•rilwr's Jim\ nrnl n llouhle­
wmmd lint• rl'lay i11di\'id1111l to tfo, said suL­
se1·ibm·'s linr 111id <·011trolling- l he snid trunk 
s1ilector. 

45. In 1i folephmw syi,tmu, ll trunk, 1l jack 1:10 



ao 
fol' suid trunk, 11111lt iplc ·milch termina.la for 
Hni<I trunlc, uurl means for 1:ntting of or clir-1-
r·o11111•d.i11g Uw snid h•1·111innh1 by the i11Her­
tion of IL plug i11 ,-11.id jar·k. 

5 .rn. I 11 u l<>.k•pho11<• sysll!n1, 1\ subsc1·iher's 
li11(', u jiwk for s:ii,l lirH•, g-l'Oups of trunks, 
g.rnup electing :mil tr11nk--;,;lm-ti11g means for 
sairl li111•, a11<f 11,,,:1n,; for c·ntti11g off or dis­
eonuectirig tlw_ ,,1.id t l'lmk-seleeting means 

10 by the insertion of a plug in suid jack. 
4-7. In a t1•l\•phrJ1H\ ,;y,-tern, I\ common b1tt­

tery rnnnwtl ill\' itcl1boiu·,.l, trunks terminat­
ing there11t, subsf'rilH!r.~' litH's, and means fl'lr 
automatically seh•('ti11g idle trunks and for 

16 connecting ra1linp: s11hsl'ribers' lines thereto, 
earh trunk 1,aving only os uu,ny multiple 
terminals for autnmntic oonnection as there 
an• s11b8Cribers' iine.-, nnd each subscriber 
having a line rday for initiating the opem-

20 I ion of said m!'-anc.;. 
18. ln a t(•JephoJ11! .,ystem, u common bat­

t<,ry mauual switdil"•ar<l, trnnks tflrmi1111t­
i1w nt ;.ai!l board. ,,ill,,,-ril,,;rs' lines, a lim.i 
n•.Lv tor <·H<.'h -1ii,-«·1·ili,·1·'-., lin(•. menus for 

25 u 11t,;111at if'all.r sPh•d i 11µ: i, Ile trunks, and ci l'­
l'll i h dosed by tlw nn,.rg-izing of said reliiys 
for 1·or1trolling th1• initial oporation of t.he 
nntomatic s1•l!ldillg 111c•.ans. 

4ll. ln a tefophonr s,rstem, a common bnt-
so t1•1·y manual i,witl'hLonrd, trunks terminat­

ing thereat, sub:-erihers' lin<'s, a line relny 
for <'ach line, and mt>311s for autmnat.ically 
Helecting idle trunks for cttlling subscrilx1rs, 
s~id line ~elaJS controllmg tlm initial oporn-

35 hon of s:ud means. 
50. In a telephone syste.m, a common bat­

tery manual switchboard, trunks terminat­
ing thereat, a magnet for each line, and 
means for automatically selecting idle trunks 

40 for calling subscribers, said ma~ets con­
trolling the initi1tl operation of sa1d means. 

51. In a telephone system subscribcrsi 
li•ll's, a rommon battery numuai switchboard, 
trunks terminating at said board movable 

46 terminal hars for said lines, movable termi­
nal bars for said trunks, means for moving 
the bnr of 1t calling line encl wise, and means 
for ro<1ki11g the terminal bar of an i<l)e trunk 
into engagement with the bar of the calling 

liO line. 
52. In a telephone system, subscribers' 

lines 11 common battery manual switchboard, 
trunks terminating at said board in sprmg 
jacks, means for automatically connecting 

65 calling lines with idle trunks, and signals 
operated over the frunks to attract the atten­
tion of the operator. 

58. In a telephone system subscribers' 
lines a common oat.tery manuai switchboard, 

60 trunk~ tern'iinating at said board, movable 
trunk tem1inals, and means for automati­
cally movin¢ the terminal of 11.Jl idle trunk 
into connection with a chlling line. 

54. In a telephoM sy,.tem, subscribers' 

lines, a manual 11witchboard, trunks termi- U 
nat.ing at said bonrd, movable terminals for 
I h11 Jinei1, 111ovabh1 t.m·uiinnls for the tr·unks, 
lll!\IUI!! for moving t.lrn t.erminial of a calling 
lint'I, and means fol' automatically moving 
lh(\ t11rminal of an idle trunk into ehgage- 70 
ment with the forminn.l of the calling line. 

5fi. In a telephone i,ystem, a mrmual 
switchboard, trunks on said board, means 
nBsociated with 011e end of said trunks for 
uutomntically selecting idle trunks, and 75 
u1eam1 associat.ed with the other end of said 
tl'llnks for preventing seizure of a selected 
trunk. , 

56. In a telephone s'.ystem, a manual 
switchboard, trunks on said board, jacks for 80 
1.,aicl trunks, means for automatically se­
leet.ing idle trunks and jacks, and means for 
preventing seizure of busy jacks. 

57. In a telephone system in which the 
subscl'ibers' lines are divided into groups, 86 
111(•a11s normally connected with the sub­
sl'riht>r's liM by which a calling subscriber 
h<'leds the desired group, and means by 
which un opemtm· t'ompletes the connection 
lo tt1(1 called Hue in that group. • 90 

58. In a ~lephone system in which the 
suhscl'ibers' lines are divided into groups, 
automatic trunking apparatus operative 
under substation control, normally connected 
with the subscrib~r's line, to connect a call- 95 
ing line with the desired group, and means 
by which an operator completes the connec­
tion to the calle.d line in that group. 

50. In a telephone system in which the 
subscribers' lines are divided into groups, 100 
means by which a calling subscriber selects 
the desired group, means by which an opera-
tor completes t.he connection to the called 
line in that group, and a central source for 
supplving current to the subscribers' lines 106 
for ta)king and switching purposes. 

60. In a telephyne system in which the 
subscribers' lines are dh'ided into groups, 
automatic trunking. apparatus operative 
under substation control to connect a c&lling 110 
line with the desired ~up, means by which 

• an operator completes the connection to-the 
calleu line in that group, and . a central 
source for aupplyiag current to the sub­
scribers' lines for talldng and s~Uching pur- 116 
poses. 

61. In a telephone system in which the 
subscribers' lines are divided into gtoups, 
means normally connected with tlie sub­
scriber's line bj which a calling subscribe~ no 
selects the desired group, means by which 
an opera~r completes tlie connection to the 
callea line in that group and ineana. USO· 
ciated with the operatois cord cire11it by 
,yhich the, subscribers signal for a disoonnec• lU 
bon. • 

611!. In a telephone syste'ni in A1!°hich the 
subscribers' lines are divid~ inw groups, 
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n11ton111ti,· tJ"1111ki11_!! .1ppar11t11,, opl:rative un­
d<•r ;.11 li,t at i.,n 1·011trol. 11or1111tll v 1·011m!etl',l 

with 1111• s11h-.1Tilicr'.-; li11e. to (•mined 1t eall­
in';.r liu,, with tlH• dl•,-,ir,•.J J!l'ollp, flll'llllS by 
wlii<"11 all op1•rntor 1·omplek'i tlte 1:011ucction 

1o IIH· rnllrd lim1 in tlmt /!l'Ollp. nnd 11a•an-; 
a,,-;,,ci:11.,•d witl1 tJw op<,1·1ttot·'s <"ol'd ,·ircuit. 
l,y wl1ich 1111· .'.11bsc1·ilwrs siµual for II di;.,1·011-
!l<'d1011. 

JO (i'.I. Iii II tPIPphorH• s,vst1•111 in whi('h th(l 

,.111,"'TilH•n,' li11c, 11r1- di\'llh•d into µroup;i, 
r11<•:111s 1111rt11a 11 r ,•1J111w1·t t>1l w i I h t lw ,-ub­
,wri l11•r\ li1w h~· \1l1i1·h n 1"111lin1£ t•ilth,wrilwr. 
f,pkl'f,; th1• di~-;in·(I g-ro11p, rn<•1ms h

1
y which nn 

1r, op,•l'lttor ('ot11pl,it1>s the conmwtwn to the 
1·,ill1•d line iu that µr<,11p. and jn<'ks 1m<l 
1 irw ~ ii.rna h f'or- said 1irws. 

(d. 1;1 a 11•l<•phon1: ;;_v;,,tp111 in which the 
·-11k-trili,;rs' linP.~ an• di,·iile1l into groups, 

~< 111l01w1ti,· tl'll11kin.z appamtns opl'rati\'c un­
l<·r ,-;lJh.,l:1tion 1·ontl'ol. no,·mallr c·o1111ected 
.1ilh tl1t• suh"'·i-ilwr\ line, t.o (•01111Pct a call­
mg linl' \\ ith the (ksil'ed j!roup. tn(•ans hy 
whi,·h an oJwrntor· co111plet<'s tlH~ 1•onnection 

:'.:, io th<' (•,t!l,·d li11P in that g1·(111p, nnd jat•ks 
:111,l Jim· ,-.igriab for i;aid linPs. 

,;;,, In a tt>h·phorw by~hm1, snbsl'rihers' 
lirw-, 1livid"'d into j!l"<>11ps. automatic means 
11orl11alh c0111w<·t.Pd wtth ·the subsc,·iber's 

:rn li1\f' fo;, trunking t+et.w(•1>n the different 

g-rnilJH, and ntl'an,-; at <'ad1 group for con-
111'ding togetlwr the lin1is of the snme group. 

t.H. In a tc•lephone system, s11hs1:ribers' 
J ir;1•s tli vided into l!l'Ollps, automntic nwiins 

:15 11or·111:dlv eo1111Pcte,l with Uw, sub~:riber's 
li1w foi· tr11nki11g between tlrn 1liffenmt. 
group . .;, 1111d swit('hl.Hi:ir<l apparatus nt. 1.mch 
gronp fot' m:1nnn1ly conni!cti11g toicether 
limh of tin' :-nr1w group. 

41' ,;7_ In a lt'l,·phont> ;;;ystem, a calling hue, 
:1 called lim·. and a semi-automatic connec-
1 in11 l,Pt'l'e-E-n tlw t.wo lines, whirh connec­
!"1on iiwludt''-i an ,rntumatic switch which is 
11111 mall\' ;•onnt>ct<•d to the 1,111bscriber's line, 

45 a t1·1111k· litw, an Op('l'!lt.or's c,,r<l cirC"nit, su­
penisot·r siJ,.'lml a ppuratus for said con­
ned ion, ·und ja('kH and lirie signals for said 
liU('S, 

mt In a frtPphone system, n culling line, 11, 

50 rn lll•cl I inr•, and n semi-automatic eomwction 
l!l'tW('t'll tlll' two lin<>s, which connP.,ction in• 
dud,.•, it !l'lllik lin<', un antomutic switch, 
wl1id1 is nm111n1l\' £•ontwcte11 to the tmb­
,-;,,riliPr·s lirw, !iv· which thi> trunk line is 

"" atttoniutivall~ -;i•l(•<·tPd, u muntml switch­
bo:irtl ('OHll(:ct.in,!! l'lll'd, ::-11p1•n-isol'y ,-;i~nal 
upp11!'al11,-. fnr :--aid <•onncd.ioll1 and jucks nnd 
line .~ig111d,, f•;r s:tid lines. 

(HI. In u t!•lt·pbo11P system, a I runk line 
60 tnminating at citlH'r Pml in II munnnl 

switd1lio:inl, and a11tf111mti(' sPlncti\·p devices 
for s1•i;-;i11g ('ith<•1· <•nd of sai<l trnnk li1w to 
t>xh•rnl n 1·onrie1 !Ion to tlll1 manunl "'"" itt-h­
Ltoan1 at the other end. 

i'O. 111 n h•l<•phone ;;yst<'m, a two-wny 65 
trunk lin<>. a enll signal device at eit.h('r enn 
of i-;u id trunk, 1111tomntic ;;elf'<'! i\·e 1le,·ice,.; 
for sPit:ing- Pilh!'I' NHl of s,iiu t.runk, and 
11wan--: for niw,ing the operntion of the ('!\11 
sil!nnl 1tpo11 01w I'll<] of the trnnk upon thC\· 70 
seir.11n• of tlw 011posite l\lHI U1t•n•of. 

71. l II u ll'h•p 101w sy»t('m, n ~roup of l<t1h­
sel'iht•1,;' lirlt's lc•rmin:itin,!! in 11111nnnlly op­
Prah•,l sp1·mg j111·ks nntl i11 1·ont11ds· of 
11uto11111t ic switdtns, It line 11•lav for 1•11eh •n, 
litw, tn111k li1ws h'rminuting i,i .111t'n11111tie 
:,iwitdies 111111 in spring jaC'k:-:, snid nntomntic 
swit.clwH 1i11eh provided with mc11ns con­

trol11•1l l,y said line relny fo1· s(•leding uny 
one of said trunk lines when idle, and for so 
eo11n<1cting u calling subscriber's line wit.h 
the sch•ctetl trnnk, said line relay controlled 
initially on•r th<> 1ine circuit, and mnmml 
switching 11wunR for eomplPting the con-
nPction. • 85 

72. In II t.l•l<'phone system, n group of fiub­
st·ribcn;· lirws, a group of trunks, a tJlurul-
ity of' aut1,mntic switchrs for said )mr>s, a 
relay for eac·h line, manually op(•raktl con­
ll<'ctive devi1•1•s, <'ll<'h of sai(l switclws eom- 90 
prising Hll'Hlls for selecting ,my one of said 
trunk;; wlwn idle th1·011µ-h the ml'<lium of 
:-;nid line relay controllnble o,·ei· the line. the 
seleet~d trnnk terminating in nn nutomutic 
swit<>h nt om•. end und in one of said eonnec- 95 

the, ,IP vices I\I the oth<'r for eomp1PtinJ! neon­
n<•ction. 

7a. l n a tt>h•phmrn system, 1i subscriber'i. 
Jine, untomat.ic means comprising nn auto­
mati,'. switch nssoointed with said line. 1111tn11- 100 
nll_v 01wr11fotl i-;witching tenninuls, trimk 
litws lending from s11id nntomntic switch to 
said 11111.nu11Jly opernted Awitehing terminn l:a:. 
and n sig:nal ut the mamrn ll_y opernt('(l 
switching terminal of tinch of :a:nid trnnk 10s 

lines, said automatic switch comprising 
means eontrolluble ove11 t.tte 1ine circuit for 
11ffect.i11g a. eonncction between said telephone 
line nn<l nn idle one of sai,l trunks, nnd for 
operating thl' signal of t.he selcded trnnk, 110 

said automatic switch having a single line 
relay cnntrollohle over Hai<l 1im~ for operiit-
ing ·said switch to estah1ish connection with 
any one of suid trunks. 

74. ln a foll'plu~n<1 syst~••~1. u s11~,;c1:ihl'r's l l6 

Jim•, other Hubscr1blws1 Imes, a. lme relay 
for • sttid 1ine, movable ttwruinnls for f111id 
line under the contro1 of Hai<l line rela1, 
trunks, multiple terrninahi for each of·s,ud 
tl'unks, tho diffPt'ent nm]tiple t1•t·mi11nls of 120 

eaeh trunk being accessible to the dilt!Went, 
lint!s, 1111 1111tor11ati\: switch co111prising sni1l 
mov1~hle t1ir111inuls fot· Haid subscriber's Jino 
havi11g r11t•1ms controllablll by the lint\ n•lny 
for sdecting 1my idle one of, suid trunkii 12r; 

and for conrwcting said lino with said se­
leote<l trunk vin it.s multiple terminals, an 
automatic i;;witch for each one of the othe1· 



1,1897,111 

li11ei-, 1tml 1\ line rt>l11y for controlliug each 
8witd1 to sdect an iclle trunk. 

7:i. ln 11 t<~lnplumc 1-_vf..tem, a telephone 
line, other lelephone lines, a line relay ns-

6 sueiltted with sai1l telephone lint>, movable 
tc1·111 inn ls fo1· ,;aid line under the control 
of suid line relny, trunks, multiple termi.-
1rnl,; for s11i<l il'llnks, <litfornnt multiples of 
each trunk lieing 1tcc01isible t,o different ones 

10 of '.',11id lines, 11mmml switching terminals 
for: ;;aid frunks, signuh, fo1· said tt·unki;, 
manual swiu·hiuii; t.el'min11ls for Sllid line, 
1111 u11to111ntic sw 1tcl1 comprising .;nid mov­

ault• te1·111inals for sititl subscriber's line 
15 ha d11g rn<•.an~ contt·ollable by the line re­

Illy for )Wh•eting any idle one of said trunks 
aud for 1•1mnecting said line~ with said se­
lectPd tl'll11k \'ia its multiplt>. terminal.;, un 

u11t011111ti(• swil<"li for cad, one of tht> oUwr 

zn Ji1w'-', and a li1w n•l:i,V for ,·r11d.1"01ling <•.ad1 

:-;witd1 11) s<•lect a11y idlP oue •if s11i,I t11rnks, 

an<l 111cam, for i:ni111('cting lhe selected ow1 

of s:iid trunks through ii-: manual switch­
ing h•r111i11ul to it ,l(,:-.ired line t.hrough the 

'!!i 11rn111rnl swikhing tern1imd of th1: <fosiretl 
)ill!·. 

,<,. I 11 a tel,1pho11B ;;_y,,tc111, a 11tanual 

,mil,·hbonnl prov1d1•d with jacks, sub.scrib­

,,.,,.,, lirn'.-, l<•1·111i11ati11g in --;ai1l jal'ks, a, line 

;,o relay fo1· ea<:lt line, 1-i;nials 011 said hoard 
11•,;.~ in nmnbr•r thall 1-=aid liues. a11tomati,· 

.c;ll'itchcs for sui<l lines. metlns in suit! 

s11·it,·!1C"" opt1·:1Lh, to u11tomatically i-;ded 

an_y <>Ill' •if ,;aitl siguals when idle, said o,e-
~ ,, J,,d,•d signal PJ>t•raling 1111<ler the contrnl of 

f':tid 111cani" lo signal the operator to <ixteud 

a ,:all to a1101her lirw, s:li<l means contro1led 
by sai,l linf' rPlay to cau;;e _such selection 
arnl nperntion of onn of .o;;aill signals, other 

40 lin(•s tvn11in:iti1tg in ,-;11i1l board, and means 

fo1· 111u111111lly connectinµ: the cn1ling line 

with <'JH'. of ;.;uitl ]n:4 JUllll<.'d lines. 

77. In a tel•iphone Hystem, a plµrality of 
s11bsi'.t·ilwn,' lines, automatic switches for 

4:, ;;aid \i,ws, trn11k lim!s, a manual switch­

hon nl, Pad1 of imicl trunk Jines having ter­
minals in soid automatic switches and in 
,-;aid board. a line rchiy individual to each 
I i1lt'. !'ad, f)f said automatic, switches pro-

&o vidt•d with nican,; for r..utoma.tically sel£1r.t­
ing an.v one of said trunl,cs, when idle 
through the mc~dinm of said hne relay. 

78. In a telephone system, a plurality of 
s11\»,cl'ilwn,· lines, an 1mtomatie switch for 

5,, eud1 1irw, 1i line reltiy for each switch, a plu­
m lity of trunks, -nn 01,erator's switchboard 
~;a i,l trunk lint!s ,ho.vmg t.erminals in Raid 
swikhm, an(l in said manual switch board, 
mNrnr-: in mu-h of said nutomatic switches for 

60 1rntomatic111ly sefocttng any one of the 
trnnks when idle controllable through the 
line relay of the switch manual means at 
tho manual switclibonrd for extending a 

connection from tl;e selected trunk for talk-
ing purposes, a centralized source of curreut 66 
and means for snpplying current therefrom 
to the talking circuit via tbe i,;elected trunk. 

79. In a telephone system, a pluralit.y ot 
subscribers' lines, automatic switches for 
said lines, trunk lines, a manual switch- 70 

boan1, each of said trunk lines having ter-
111innls in said automatic switches and in 
1mid ho,ird, a line 1·elay individual to ench 
of s1iicl lines, eac,h of said automatic switche., 
prnvided with means initially controlled by 76 
Haid relay for automatically selecting any 
on(\ of i;uicl trunks when idle, and a cen­
trnli1.ed HOUl'co of ('UrrC'nt for opm·at.ing and 
tulking purposes, 1md menns for :,:upplying 
i;nid source of current through the sel.ccte1J 80 

tr11 nk. 
80. In ll t.ch•pho1w systf•111, a plurality of 

1,,11hsc1·ih1,,1•i,;' lines, n,n atlto1Hatic swikh for 

e:ll'h lint>, a line 1.·el1ty for ead1 switch, a plu­

ralit.y of tt-unks, nn oper,it.or's switchboanl, oJ 

i;aid t.runlc li11ps ltaYing frnninals in said 

i,;ll'il1·lies and i11 snicl mnuual switchhoanl, 

11n•11ns in ead1 of said aulonmtic switchm; 
for uutornutically :-selm:ting nny OD(! of the 

ll't111ks when itlll\ controll1tble through the 90 

li1w rcluy of the ~witch, lll('!UlS at the switeh­

hoa,·d for ext.en<li11g a connedio11 from th(l 

SP.l1•ct<'d trunk for t1llki11/! purpm,:es, n cen­

trnlizcd s,1111·ce of c111·1'\'llt., 11nd means for 

1mppl,yin(,{ cu!'rcnt the1i:1fro111 to the tnlking 95 

cirenit. vin the selected ti-unk. 
xl. In tt telephone sy,-;tem, a plurnlit;r oi 

calling subscribers' lines, tl manual sw1tch­

bonnl pro\'idud with a set of answering 
j:wks, trunks lee.din~ to !-aid jacks, a plu- 10( 

mlity of a.utomntic switches, each having a 
n,lay, individunl to one of said lines, and 
means initially controlleJ by each relay for 

automatically selecting nny one of said an­
swering jacks when idle for cnlling sub- 106 

scribers. 
82. In a tefophono sp1tem1 a mannn1 

switehhoard1 tt"!lnks tcr111inatmg in said 
hoard, a !!UMcriber'~ line, a line relay for 
said line, means for Htih-ctins an hlle one of 110 

1,1tid tr1~nks, means for enf'rg1zing said relay1 
Uf\d Jn(lans ronh'olled by the ener~ization of 

1-1i\ul relay for controlling the initial op­
eration of said nutomntic trunk - selecting 

means. 
88. In a t.elephone sy!'ltem1 a man~al 

switchboard, tt'nnkR terminnttnJ in said 
board, a si,:n111, 1i Hllhf!Criber's hne, a line 
ru1ay fol' the suhscriber's line, automl\tic 
trunk-AelootinJ? means associated with sai<l 
tmnks, means for ener~izing said liM relav 
to control the initial operation of said trunk­
selecting means, and means for operating 
s1\id signal when nn idle trunk is found. 

84, In a telephone system, a manual 
switohboar,l t.l'nnkr; termin:i.tmg in said 

116 

120 

126 
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l>nal'fl. a ,,iµ-1111', a s11l1.snilwl'•,., lrnt•, .11 lino operator <·omplt•l<•s the con111•t'iHlll to th<• 
rc•la1 for· thc.- ;.:11hs1Tili<'r', Jin,•. 11111-omatic c11IINl lirw in th<' <•on·t•sponding gt·oup. nnd 65 
t r111;k-s<·lC'ding 11H•a11s ass11('iat1•d with sni<l a e!'ntmliiwll so111·1·c• of <'lll'l'<'nt for orwrnting 
tr11 nks. 11w11 ns for PIH'l'/.rir.i 11g sai(] liue n•la>· 1rnd ta ]king- pt1qlosPs. 

f> to l'Ollt l'nl thP initial op('l'ntion of ,mid trunk- Hl. In n t1•lc•pll(llH' sysll'lll in which the 
~Plt•dinµ: mPans, nnd 1111.!n11s for opt•rating suhscrib!'rs' line's 11n, diridt•d into grnups, 
said ;.:ig11:il "·lwn an i<lh• trunk is found, and automutic trunking nppnrntm; 01w1·11t1ve 70 
n cc•ntrnlizcd som·ct' of Cllrt'C'llt for 01wr:1ting under snhstntion rn1i"trol to comwct a calling 
pnrpo,.;,.~. line with tlw 1lesirl'd µ-ro11p, uncl lllt>ans hi· 

10 J-i,,. In • a tdephonc syst1•m, a rnanirnl which a11 op!'n1t.or eompJt,tes the comwclion 
switd1hoanl, tnmks (Prminatin~ in said to (ho <·all_t•d lin<• in thut group, and 11 <'l'l1· 
board, a ~ignnl, n s11hsn·ilH'r's 11111\, 11 line tralizl'tl :,;<11u·ct• of 1·11rnint for opnating- 1111d 75 
l'<'h1,· for tl11• ~11h~<-rili<'r's linn, 1111to11mti1· talkinl,! pm-po,-l'S. . 
trurik-sPl•••·ti111,{ 111P1111s associ1tll'd with said !12. l11 11 t<•IPpho1w sysfrm in wl1ich tlw 

l!i l.rtmks. TrJP:ins for· 1•1lf'rgi1/.ing sui1l lim• rP!ay iml1S<Til1!lrs' lirws :11·" 1li,·id1•d inlo g-l'1111pi.;, 
to ,·onfrol tlw init iul opHr11tio11 of sni1l tl'll11k- trnnk li1ws, 1111 1111to11111tic tnml, s\'IPl'ting 
s1·l1•1:ti11g nw:1-ns, fll('IIIIS for op1•1·at.i11ic snill swit.ch I,~- wliid, 11 t·11llin1r s11hsl·t·ih1•r i-,(•h•rts 80 
:-.ig11:1l wli(•11 1111 idk trunk is fo1111d, and :~ 1111 idh, i.rnnk lirH• to tlll' dPsi1·1•d ~roup, 
1·Ptit:·ali1/.1•d so11r<·1· of •·11rrent for talking and moans l1y whidt an opt•rator r·o111pfot<•l-l thu 

211 opl't·1d i11g p11qlO"<'S. r·o1111Petio11 to tlll' 1·:lih•d lirw in that. group, 
SH. In :t t1•l1•plio110 .~_vi;t,·111, a plurality of arul 11wa11,; nssrn·iakd with the 01wrntol''i'\ 

I I'll nks, a 11t11111at il' 1111·:i 11s associ:\t~•cl tlwrt'· cord cir<·11it I,~· wl1 ieh llw subserih<•rs sil,!nal 85 
with for a11to111:1tic·:ill.v s1•Jp,•ti11g un i,lle for n <liH<'Olllll'dion. and a centrnlized i.;om·cc 
trnnk. and rnanual nJl'an~ for ~\\I.ting up ('on- of current for operating and talking pur-

25 ,wdi•HJ "·ith II tl'unk :i111l for lH'('\'Pnt.inic llw poses. 
s<'iz11n· of tlH• sai(l trnnk In· the saitl aut.o- H!t In a t<>l<'phorw s.v~h•m iu whkh the 
mutic mt•ans. • suhscril>el's' Jiiws ,L''l' 1li,·i1h•d into groups, 90 

87. ln a tl'lepl1on" ~.n,tt·rn, a couple of automatic trunking 1tpp1u·n,tm, opemt1vc 
Ji,w:,;. an :rntmnatic -,witch for each line and under imhstnt.ion <'mit.rol to conneet, a cnlling 

30 a11to111uti<' trunk st•led.ing means associated line with the rlrsired gr·oup, means hy which 
thcr!'with, trunk lirw" h:1ring tl•rminals in an ope1·ator eompletl's -thl1 cmm<>ction to the 
~ai,l trunk sPl<>ding: 1w•ans, a line relny for <'ailed line in thut. group, and uwims asso- 95 
1•ad1 swit<'h for co11trolli11g tlw oprratinn of cinted with t.lw op(•f'lltor's t,'(}rd circuit. by 
tlw switch, lll(•ans for PXtrnding connection which the s11bs1·rioe1·s signa.l for 11. disr.onnec-

35 frnltl 1•ith<'r lim• to th(• nthel' <,omprisiug tlw. tion, nml n C(•nti-alir.l'd som·rr of current for 
,,witd1 of tlw calling lin(• nrnl anv one of said opernting 1tnd talking pm·po:::t~s. _ 
fr1mks, :111d 1111•ans for l'Prnlning the line 94. In a telephone s,vstl'm in which th<• 100 
rl'l:iy of thP <'allc•d lirw i11opPr11ti,·e wlwn the, suh!ii<'rihers' liJH-,.; at·P di,·idt'll into groups, 
ro111ie1·tion is 1•stahlish1•<l. trunk lines, 1111 nntonrntie trnok s<'l<'cting 

40 HK, In II t;•l1•phn111• systP111. a rnupk of switch hv which n C'alling i,11hserih•1r S<•l<>cts 
lin<•s, rn,•ans c,omprisinµ- an opt•rator's trunk- 1m i<lfo ''t.runk line to the 1lesin•d group, 
in~ <•q11ip11u•nt for l'Xt<•111lmµ,- co11m•1·tion mmms h_v which nn op(•ralol' complefrs the 105 
from c•itlu·r li11n lo ttw otlwr, said nwnns ah;o l'omwction to th<> !'allt•<l lin1• in tlmt ~roup. 
,·0111pl'isi111t an a11torn11ti1· :--\\'itd1 for 1•11ch nnd jncks and linr sig-rnllH fm· snid li1ws. nnrl 

4r, li1w, 11w:111:, in ,,aid i-\\itl'IH•s whc-•rl'i,,v wlwn a C<•ntr11Jh,;ed soun·1• of <'lll'l't'nt fol' oJwrntinir 
<iithel' Jim\ calls the otlll'I' swikh of the<'alle4l and hdking pm·poS<•s. 
lino is ren1lc\1'e1l i noprratiYe. !la. In It telephone svst.1•111 in whieh the 11 o 

8!). T n n tcl<'phorw syHtl'm, n co11pll' of suh~crihl•rs' Ii mis 1\l'C iii \'idP<l into groups, 
lint>s, an :rntomatic switch for <'ll<'h lin<>. a n11hm111f.ic trunkin~ app111,1tns opt'rahve 

60 linl' 1•i,Juv fo1· !'ach ,;witch few !'nnt.l'ollinµ: the 11ndn• 1mhstation control to eomw('t u cnll-
01wrntioi1 of 1l1C' switd1. mrans <·omprising i11~ line with the rleHil'Ptl $?l"Ollp, mPans by 
an oprrntor's trunking cqnip111Pnt for PX- ,\·hid1 an 01wrntol' 4•0111pletes th1• <'onnection 115 

tP111ling ('onnection l'rnm l'ithf'l' li1w to th(• to tlw calll'1l line in that grn11p. and jacks 
otlwl', said mPans also r·omprising the switdl , nnd lilw signals fo1· mid lim•s, an,1 a <'<'ll-

55 of th11 culling line. an<l 1ni>.nns for rPn(lPring 11·:tlizNl soll!'('I' of 1•111Tent for oper11ting 
tlll' lint} rf'lay of tht1 ('llll<>d lilll• inopC'rnti1P nml talking purpo-:Ps, 
wlll'n tlw ennn<'dion is t•stuhlish<>d. Hfl. ln II, tel1•plio11(• sy;<tP111, s11h,1 ri}wrs' 120 

!)0. In a tP!C"pho111• ,,i",!.Pm i11 whil'h tlw liru~s divid<•rl into ~r1111ps. a11tl)Jnatic rr1t•aris 
!-11l1s.'t'ilil'!'s' li.nPs nr,i ,ti\'idNl into ~ronpR, for trnnking h1•hn•1·1. tl11? rliffPrcnt gronps, 

1;0 •·otTP;;pontl h1g- g:ro111w of t.r1mk hnPs, an :tJHI swifrhhoa r·,1 appn l'lltlls nt ea,·h group 
a11lrirn:1ti1: trunk R(•h·cti11g- HWitr-h by whic>h for mnmrnll_v r·or111edin_g to~~l•tlwr lin<>s <1f 
a c·alli11g-s11b~crilwr st•h•dH an i1lfo lrnnk in tli<> 8atnl• ,rro11p. li11t1 rdays indiYirlual to 125 
the desired group, and m<'ans by which an <'ach line, said nut.omatic rnmrns initirtlly 
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controlled by said relays for performing 
said trunking opel'ations, and a centrnlized 
source of current for operating and talking 
purposes. 

5 97. In a telephone system, n. calling Jine, 
a called Jine, and a B6rni-automatic connec­
tion hL'f,ween the two liner;;, which <'onnec­
tion includes a trunk line1 an auto111ntic 
switch hy which the trunk hue is nnto111ttti-

lO caHy Helectcd, a relay indi vi<ltml to the call­
ing line for initia11y controlling the ,rnto­
matic se1ecting of said trunk, a rrmnual 
switchboard connecting cord, and clevices 
by which the subscribers signal the operator 

ll to indicate the necessity for disconnection, 
a.nd a centralh,.ed source of cm·rent for oper­
ating and talking purposes. 

98. In a telephone system, a calling 1ine, 
a called line, and a semi-automatic connec-

20 tion between the two lines, which connection 
includes an automatic trunk selector, a trunk 
line, an operator's cord circuit, supervisory 
signal apparatus for said connection, and 
jacks a.nd line signals for said Jines, and a 

25 centralized source of current for operating 
and talking purposes. 

99. In a telephone system, a calling line, 
a ca1led Jine, and a semi-automatic connec­
tion between the two lines, which connection 

so includes a trunk line, an automatic switch 
by which the trunk line is automati('ll]ly 

. selected, a manual switchboard connecting 
cord, supervisory signal apparatus for said 
connection, and jacks and line sigMls for 

u said lines, and a centt-alized source of cur-
rent for operating and talking purpos,,s. 

100. In a. telephone systt'm m which the 
• subscribers' Jines are divided into gro11ps, 
trunk lines, an automatic trunk selecting 

•o switch by which a calling subscriber selectR 
an idle trunk line to the desired group, and 
semi-automatic means for completing the 
connection to the ca1led line in that group, 
and a centralized source of current for oper-

• 6 ating and talking purposes. 
101. In a telephone ~stem in which the 

subscribers' lines are d1vlded into groups, 
trunk lines for each group, automatic trunk 
electing and trunk selecting apparatus oper-

60 ative under substation control to elect a 
group of trunks and to automatically se­
lect an idle trunk in that ~oup to oonn~t 
a calling line with the desired ~up, and 
manual trunking mea.na for completin,r the 

1115 oonnectfon to the called line if the called 
line is in the same group with the calling 
line, and a centralized source of current for 
operating and talking purposes. 

100. In a telephone system in which the 
c,, su~ribers' lines are divided into grouJ)fl, 

trunk lines, an automatic trunk eolecting 
switch by which a calling subscriber 1relects 

• an idle trunk line to the desired group, eemi• 
automatic means for completing the con-

nection to the caJlc,d Jine in tluit grot1p, ancl 65 
means ussociated with the opcrutor's cord 
circuit·by which the subscribers signnl for 
a disconne<·tion, and a centralized source 
of current for operating and t.nlking pur-
p0l!e8. 70 

108. In a t1il1iphone syRtl•m in which the 
subscril)(.iri,' .lines. t1rn 1h\'idcd int.o gl'oups. 
automntw trunk111g 11ppnrntm1 01wr11.tivc~ 
under Huhsh1tion contm] to romwd. a cull-
ing line with thc1 d<>si1·c1d grnup, semi-1mto- 76 
matic means for complrting tJu, connec•tion 
to the cnllc•d line in thnt ~roup c·o111pl'ising 
an opera.tor's cord circuit, nnd llll'l\ns nsso­
ciat~d with lhc operntor's cord rircnit hr 
which the subr;c1·ibc•rs signitl for a disco11- so 
ncction, and a centralized source of current 
for operating- and t1tlkinp: purposes. 

104. In 11 te1ephone systmn in which the 
subscribers' lines nre chvided into grnups, 
trunk lines, an automutic trunk H1.•Jpdin!! 85 
switch by which a ca Hing subscriber selects 
an idle trunk line to tlrn desired group, 
semi-automatic means for completing the 
connection to the calfod linl' i.n thnt ,rroup, 
jacks and line 'iigirnls for snid lines, and 1t 90 
centralized SOlll'Ce of current for Op\\rntin.,. 
nnd talking purposes. ., 

105. In a tclc•plione sv:-st('m in whid1 the 
subscribers' linPs 11rf' ell vidr-tl i11to groups, 
11.utomatic trun.king npparut.us opemhvc 95 
under substation confJ'ol. to connect n cnll-
ing line with t.lw dt·~ir<'d group, S<'tni-a11to­
m1ttic inen.ns for ,·(,1r1pl<'ti11i~ t1H· r-01rncdion 
to the call<'d lin(• i11 that group, jack,;, uncl 
Jino 1,ignals for ~:,id lim•.s, nn1l a eentmlized 100 
source of currt'nl for.or(•n>I inµ: 1111<1 tnlking 
purposos. 

10<t I 11 11 tl'lq il101w f.i_n;h•rn, a snt,sPriber's 
line, an a11tmnati1· trunk sf'leetiug switch 
l\8S()('iate1l with said line, trunks tt>rminnt- ]06 
ing in sni<l i:;witeh, said swikh prm·ided 
with a line rela~•- means for closin~ a cir-
emit throup:h said line relay over the two 
sideR of the line in series to initiate the op­
eration of sairl switch to select, nn idle one of 110 
said trunks, and a centralilimd source of cur-
rent for operlltin,r and talking purposes. 

107. In a telephone system, a Jine, a 
switch associahid with said line, n phlrnlity 
Qf groups of trunks 11-sso<'iated with said 1 lit 
switch, me.ans for operating said switch to 
elect one of said groups, nnd menns in said 
,nvitch for automatically sefocting an idle 
trunk in said group, 11 central source of bat~ 
tery, and menns nssoc·1ti.ted with the selected 120 
trunk for supplying current fo!' talking pur­
poses to the hne. 

108. In a telephone system, a subecriber's 
line, an automatic 1:1witch for said line,· a 
relay individual to the line and a hat.tery 126 
in series across said line at the automatic .· 
switch, a caJled subscriber's line .and semi­
lmtoma.tic meuns comprising said automatic 



,nvitch for t'StnblishinJt; cont)Petion between 
th<' two li1wi-, 1mid t·el11,v initially operating 
1-mid switch, and me1111s for lireak\ng 80id 
c·omw,·t ion U('l'(lf.iH lhe 1·11 Hing, line during 

5 t11lkin~. • , 
• 1011. 111 11 lelepho1w H~·sh•ui. n Jine, 1u11t11lo-

11111tic Hwitch nSHol'inh•1f with Httid lhw, 11 limi 
rd11,v indiridmil to sni1l \isw 1111d h11th•1•y· 

i11 l:!t'l'ies 11c1·oss suicl litm, 11 hunk limi1 auto-
JO nmtic nlt'uns in snhl switch initially con­

trnllt•d by said J't>llly for sel1•('tinp; sni11 trunk 
li,w from otlwr trnnk lines, another suh­
scribe1·'s linr, S('Jni-nutonu,H11 menns com­
prising- .•mid switch nnd trunk Jim! for con-

15 111,ding the two ,mhi,wrilit•J'8' lint-1-1, unil metmH 

for hw1tld11g the 1-111i<I r1•l11v 1rnd bnttN'\' con­
ne<'tion l\('l'(~-;,<; tlw first line. nnd ll centt:nlb:ml 
hnttl'l')' fm· supplying tu lldng cnrr<'nt to tlw 
t11lki11g cirl'nit. 

20 110. In II telephono 8,VHtPm, u limi, nn 1rnto-
matic switch nsHoriatml with s11i<l lint•. it line 
reluv indi,·id1111l to snid li,w nrnl h1ltterv in 
8<ll'ies acroHS said line. l\ trunk line, auto­
matic Jn('ans in said switch initially controlled 

25 hy said relay for ~eh•ding said trunk line 
from otlwr lt·unk ltrn~s, nnothe1· Rnhi;;criher's 
line, st•mi-uutomntie m~nns c,omprising said 
Hwikh 11ml trunk lill(' for conm•cting • the 

. two snhseribt~r-s' lines. und means for break-
so i11g Uw snicl rehty nnd hnttery connection 

neross tlw first line, n C\entr1ili1.ed battery, 
nntl mc•ans for supplying cm·i·ent to the 
tnlkinir cir<·nit Yia snill trunk. 
• 111. I 11 a telephone system, I\ t.runk line, 

So nutomatic nnd nrnnunl equipment aHSociated 
with t•nch <'D<l of the trunk line, means in 
c•111·h of said 1rnt.omatic e<\uipments ·for sciz­
in,r tlw C'Orresponrlin,x I'm of the trunk line, 
nn<I menus in each of snid manual equip-

40 ments fm· t>xt<•nding connection from the 
trunk Jin<' nfter it bas heen seized hv thl' 1111to­
mntic t'<lllipm1•nt. tlt, the oppoRite end. 

11~. In 1\ telephone s,vstem, t\ trnnk lirw, 
n11tomntic nnd m1urnnl <'qll:pnient associith'{I 

45 with en<'h t•1Hl of the trunk line nml having 
trunk terminnls in which the line tel'minntes, 
n1 e.nns in ench of said automatic eq11ipments 
ft:r seizing the eorresponlling end of the 
tnmk line, nnd mt•11n!) in each of snid mn,ntlftl 

50 t~quipments for extendin~ connection from 
th1, lrunk line aft<'r it hus been seized by the 
automatic equipment, nt, the opposite end, 
whereby two subscribt•rs' lines may be con­
necte,d in n talking- circuit, and a central 

65 batt~r·y f~>I' ~pplying talking current to the 
t1ilkmg c1rcmt. , • 

• . 113. In a telephone sxstem, a subscriber's 
Hue, an automatic switch associated with 

• snid line, a . plurality of · groups of trunks 

60 acce,ssible via said switch,· a manual board, 
meuns for electing a group of trunks antl 
for then selecting a trunk .in, the group ter­
minating in said ooard, a signal .9.SilOCia.ted 
with th.e trunk, and means.for operating tbe 

aa. 

same when the trunk is seized for signaling'·e5 

nn or.111,tor at th<' board. 
1 t . Ill n telephcinl' srHtem, a. callin~ and 

ti called line, a mnnnnl honrd eqnipnumt, l\ll 

11uu,m1ltic switch foi· cuch • line operable 
I hereov,w to exteml connection· to 'w.lit.her 70 
Jo1ubscril1Ct''11 line thl'ough the medium of 
111n11t11tl ettuipment, menus allotted to the 
('.lllled limi wlteri-hy the connection front 
t;he calling to th{~ called line mny bt\ com­
plete<l manually, and means nllot'ted to the 76 
switch of the r,illed line for rendPring the 
switch of the c11ll1-1d line inope.rntive when 
mnnection is completc>d therewith. 

ttr.. In a tt>lephonc system, u l'1llliug nnd 
11 eaUed line, a m1um11l Loard equipmeiit. an so 
nutomatic F.Witd1 for eacl1 line ope1·11.ble 
tlwreovet to l'xtcmtl connection to either 
subscribor's line throuJth the llU'Clium of 
manual eqniprnent, 1uc>11ns allotted to the 
called line wherehy tlm connectio11 from tht> so 

, cnlling to the called line may be complewd 
numnally, and menns allotted to the switch 
of the caHoo Hne for rl•ndering the switch 
of the c1tlled line inoperati.ve, when cmmec­
tion is completed therewith, and a central- 90 
ized hftttery for supplving talking current to 
the circuit. ' , 

116. In a telt>pholl<' 1-1ystem, u couple of 
lin1•8, an a11tom11tic trunk selecting switch 
for e1,c}l line, h'nnks terminat.ing in sui<l 91> 

s,;witch . menns for establishing connection 
from J!lther line to the other coh1prising the 
swit<•fi of the <•nlling line and anv one of 
said tl'lmks, m1•nns in e11d1 switch•· opel'uhle 
when the line to whkh the switch \)('longs is lO(l 

called for rendet-ing thfl switc•h of tht, 1•11 llt•d 
line inoperntin~, sni<l mt11ms ('ontrolll'd o\'et· 
n circuit Seipllrnte from the talking circuit 
t•onn('{'ting U1e cnlling llntl called linl'S. 

117. In 11 tfllephone s~·stem, n line. auto- 106 

mntic n1enns fot· extl•nding connedion from 
s11i<l line, IDI\DUl\l h·nnking ffil'l\nS fm· (IX• 

ten«ling connection to 1mid line, tut'Kns fot· 
mnking 1111id Hnc bnsv ~t the &'l'ond mel\n<.i 
wlw11 the Jine is cnllhig comprising n p1·ivnte 110 

ch-cnit, 11. magnet in si1hl <'ll'<'llit. nnd mt>nns 
fot· ene1·gizing sni<l 111ng1wt m·t>r snid 1n·ivnte 
drcnit when the litw is l't1 lied to ti>ndt,r· the 
automatic means for <•xtencling c·onnec•tion 
from the line inopm·ntiYe. 116 

118. In 11 telephone system, f(t'Oups of 
trunk lines, said trunk lines provided at mtch 
end with a mo,·llble oontnct, the cont.act at 
one end of each trunk being indh•,idWll to a 
single subscriber's lir;ie and movable to cloRe 120 

connection thel'efrom to the subscriber's • • 

.line, a~d IUl automatic group elector and 
trunk 'sele<,'tor fot· conner.ting with 11nv one 
of said trunk Jines. • 

119,.-ln a tefophone svstem, n Huhscribet·'s 126, 
1.in~, an incliv,.idual, switch c.omprisin.g It plu- ,; ,.,,, 

ra.bty· of ti·unk lme termmalM, means fm· 
mofo1g each terminal indelll>ndently of fhA 
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othel', 11 trunk linr i'ormected with ench te.r­
minnl nnd subscriLc~r•s line tc1·min1tls adapt­
tid to crnipe1·Rte with sni<l trunk terminnls in 
0F1tnblishing r.onnection bet"·een the line and 

5 nny one of sairl trunk lineR, t-ach trunk haY­
ing a terminal in tl mannuJ trunk ho11rd. 

120. In n telephone i-;yste111, the combinn­
tion of n suh-;<'rilH•1·'s line, n plurnlity of 
multiple line termimds for r-:nid Hllbsrriber'H 

to line, a plurality of trunk line terminals indi­
vidual to the 1mbs!'.l'ibc1r'i-; line and !'Itch 
1td1rpteil for mowmnot inder,cndt'ntl,Y of tlw 
ot.hers, meanR nmll\r the control of tlu1 snh, 
scril)(ir for oper11ti11g the tl'unk linH h-rrni-

15 nalR, and means un(lnr lfo• <•ont.rol of tlw i;;ul,­
seriber foropernting tlu~ 1111tltipfo line tt1rmi­
nals each trunk h1wi111,r rt trrmmnl in a 1111rn­
ual trunk bo1tr<l. 

121. In n tPleplirnw sy.~ttilll, Urn coml,inu-
20 tion of a s11hscril)('1··s li1w. 11 mon,bl<• liiw 

terminal connecte<l with sni<l subscriber's 
line, an antomati<· trunk st'le<·tor, n trunk 
line, a movable tl'unk lini• tl'nninaJ eonnect­
ed with the trunk lin1'. nn<l m(!llllS 11n\ler the 

25 control of the subscriliff for mo\'ing <.!~id ter­
minals toward end1 otht>r nnd into t·ontact 
and for operating saicl' i,<flc•.,doi to select thr 
trunk independently of the subscriber. . 

122. In :i telephone syf!tem, the comhm11-
30 tion of a plutality of trunk lines, trunk lino 

terminals, a plurulity of snbscriberi,;' ~hift­
nble line banks, each proviifod with mnltiplt• 
terminals adapted to cooperate with s11id 

,trunk Jine terminnls in ('Stablis:hing conne<·-
35 tion betw<>on any su~ct·iher's line urnl any 

trunk Jine, subscribers' individual Jine relay;; 
for operating said linl' banks, nnd 1t11xili111·y 
switches adapted t<i he opernte<l by lhl',slwft-
in~ nmvemcnts of siti<l line hanks. 

12~. A telephone srstem comprising n 40 
plurelity of ;ubscl'ibers shiftnble Ime-hariks, 
suhHCribm"A'.m<lh-id1lfll line l'flfnys for oi>er­
nting said line banks, spring meuni, for rl'­
storing said line banks to their•nonnnl posi-

45 tions, and trunk line terminalf; ndnpt,P.d to 
coopera.te with said, line banks, each line 
bank being provided with a plurnlity of 
multiple terminals -of it<1 allotted line>. 

124. In a telephone system, the comhina· 
60 tion of a 11ubscriber'i, ·line, a plurality of 

multiple terminals of said smbscriber's line. · a sul,scriber's inclivid11al line relay means 
for shifting said nmltiple line t.erminllls in 
unisoi1, and spring menns for returning Sl\icl 

55 group of multiple line terminal~ to- its nor-
mal position, . 

125. In a telephone system, the combina­
tion o:f'a pluraJitv of trunk Jines, a plurnlitv 
of ·m~,s;al plates CQnnectml with each trunk 

60 line, bie plates allotfod to any trunk line lw· 
ing rigidly connectecl together hut ins11J11t1>d 
from each other, 11uch plitte bring 'pt·,wi1l11<l 
with a plurality of electric11 I cont.nets, 
Jiienns wht!rehy thP 1rnit11I conbtct. plntm;: ~on-

U nccted 1'Wi~h any oiw line mny he nn<l 111·<> 

Eihiffod indcpNltll'ntly of thl', platc•s conncrt-
e,1 wit.It tho oUwr lrnuk lin1•!!; ;,uhscwib(ws' 
lines, and 1111t11m11tic· tl'ttnk seh•ding mooni; 
nporttble over :-mill lim•s and adapte1I to c·o­
operato with ttw snid <>h•ctl'ical contll<'ls 70 
fonuerl on th,• snit! mPtlll plates eonnc•cted 
":ith Hw. trnnk lim•s, wherehv 1111v ,;d,­
st"riber's lilw <'an lw eo11ncwt~•d ":ith 1tnY idl(, 
trunk line. • • • 

hW. In R teh•phon(• s1•sfom, tllC' <'ombinn- 7/i 
tion of a s11l>i-;e1·ibc1·\; \in<', n pl11r11lil.y of 
moYitlil<• li1w t1>1'111in11l-;, snid tP1·111i11nls 1•011-
mwtl11l in 11111ltiple 1111d adnptt>tl fo1· mm in 
c·nlling out m·pI• s:dd li,w. 1111it n plt11'111it,v of 
lin1• hinninnls, ,mi,I lirw 1t-1·111i1111ls c·o11111•1·h•d SO 
in niultipl1• a11d 11d:q,t .. i1 for ll.~l• i1t l'tdlinp: in 
on•r liliid lirn• 1111d nwan~ for moving ,-uid 
first. tPl'llli un Is. 

127. In 11 t1•l<'pho11e sysh•111, n Ct>nt I'll I l'X­
change, thre<' 1,..1-roups of lines, e1ieh linP rnn- 85 
nected with the 1•xehange O\'t'J' n pnir of <'On­
cluct.ors, uwans fot· t•ot"amwting eullillr" and 
called lint,s O\'l'l' a talking circuit. sai, t11lk-
ing civcuit inchiding Sltld pail' c,f ('Olldllc­
tors of the conne!'h•<l liiws. :-mid m1•a11s in- 90 
,_,Judi!'lg in comliinution a plnrnlit_y of trn1* 
Jines extending bet,\\'l'l:'ll th<' first. 1uHl st•ron< l 
groups ailrl tlw first und thin! g1·011ps, an 
automatic trunk sell:'dor in the tlrst group 
hnving terwinals of suid trunk lines, meitlls 95 
for conne<'ting· a eulling line in thP firxt 
group with a pnrt.icular line in the Hl'COIHI 
group, said mea,ns comprising si1,i1l sdt•dm'. 
and any ont, of the trunk lines fm· thl• sec-
1,nu gJ'()llp, Jn~lllJS for conneclin~ tlw sai,1 100 
'cn,llw1g line with a pnrticuliu· hnl' in th(', 
third grour, said 111e11nH d►n1prh;i11ii; s1ti1l 
se~t.or nm tiny one of t.he trunk liill's f'ot· 
the fhircl group, 1111<1 u line l'l•luy operalml 
Ly closing i;nid pair of co1uluctori-; nt tit,, 105 
calling substation for <'ontrolling sui1l i,;<iln•-
tor whereby it may opl't·nu, to st•ll'l't th1• 
trunk line for <'ither c<mnection. • 

128. In n t~•lepho1rn syswm, tht-et• ~roup;; 
of lines, a pl111'1\lity of ti·unk li,ws: cixl~•1uling 11 o 
betwoon the first and 1,1(',Cond groups nnd th<• 
first and third groups, nn autonmtic h'unk 
sefoctor in the first grnnp Juiviug tP1·111inali. 
of su.id tr,mk lines, means for t·omwcting it 
clllling line in tJ1e firat group w it.h a particn- l 1 l'i 
ln~ l,ine in ~he Recond gfQIUlUsa,id m~ans rnm­
p1·1smg saul selector ana}any oir./ of tlw 
trunk lines for the seconcl group, nwnrn, for 
conn~ct.l!lg saidS,<:alling line ":ith u particn-
la.r hnc m thr- t ,rd group, snul l!leuns com, 120 
pdi,;ing saicl se (wtm· ·and any 011c. of ·tho 
h'unk linM for th.,, third group, a liue relav 
for tho ca1ling line for cont,rolling sni<l Me­
locto1· whereby it. may opemt.e to sefoct th~ 
trunk line for eitht,r connection, ,md mcurn,; 126 
in the MC.icond ~'l'Ollp 1111floci11ted ,with U1<'· 
trfink line:,; for tlw scconcl • group for cistuh­
lishing- 11 c·onne>.ction from ·11 calling lii'lo in 
tho X<'<'OlHl ,:..rronp <n•er the> i,;1d11 t1·1111k linrn'I 
for thl' sc•concl gt'Oll}l to the first. group, -130 
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129. In a tclephon<> ,;ystem, throo groups 
of liiws, 11 plurality of trunk lim•s ,,xlt'rnling 
hc\l\\Pl•n tl1P first and ,...l<'ond groups uml th<, 
first und third groups, un u1it~>mut11• 1-i·unk 

t<>rmi1mting i11 ~aid sw iteh, :motlH'r liu,,. both 
lii,cs <•011111wl1•d with tlw NI.change ovci· n 
pail' of <·orul111•111r:,, 11u•.M1,; for c•1,1111eetin~ 
;,aid firs! aml sP,·<>nd lines ornr a talking cit·• 

,·uiJ. ,.;1ud talkin~ •·in·uit inchttling Haid pair 70 
nf ,·011<l11dor>- of hol h lines. snid ITI<'llllH com­
pri~ing -;ai<l ,-witch 1rnd any ouci of sni<l 
lr1111k lim\s. n li1w rPlay opernt.e1l by clm,-

Ii st,ledor in llw first group lrnvmg h-1·111111als 

ol' t'aid 11·111111 li1w,:1 rn1rnns for _eo1111tl,'l1H/! ·, 
c111li11g li1w in Ut,' lirst, gT011p ,~1th a part.1,·u­
l:1r Jine in ,1i,, st>concl group. ,,11d 1111•t111' ,,0111-
prising i-;aitl sel,•d<,r and :111r om• of th,· 

10 trunk lin1\s for tlw f;{'«·ornl group. nH•1111s f11l' 

contwcting tfw :-tii,1 ('alli11g·linl• with :1 par­
ticular litLP i11 tlm third µ:roup, ;-aid !lll'atl'< 

rom1a·ising said st'lp,•tor 111HI any 01w of Hw 
trnnk linc•s for tl1(\ third group. arn! 1111•1111,; 

i11i:r ,-u 1d pair of 1'1J!ld11cto1-,;, of i;aitl first line 
, fo,· init i:1 lly 1·1mt l'Ol!ing the operntion of 75 
sa,<l swit<'h wh1•n•b.l' it nmy operate to select 

15 in 1.hc• sp~iond grnup ass,wiu1 ,,d with tl11· 
tr1111k li1ws for llw :-;Pcontl ~ro11p for ,.,.,tal, 
lishing a co1111Pdion fm111 a 1·:tlling li1w i11 
tlw s.•.,·01111 group ov,•1· t.lw said t.l't111k li1w-; 
for th,, s<•1·011cl l,!ToHp lo th,, fit·Ht 1!•·011p. 

20 Llil. l n a tt>leplioiw s,vsto111, t.hn•p 1tro11p -
of li1H•s, a plurnlity of tr1111k li1ws rxt.,•ndinl,! 
hdwl'Nl thP- Iii-:-;( and S",t'OJHI grnnp.s 111111 th1• 

first lint! third g1·01qi,;, :m automatie trunk 
1,d .. d.or in tlu• first l!rottp having- t1•rn1in11\-, 

25 of sni(l 11 m,k litws. weans 1'01· i,omwding- a 

('ailing li1w in tlrn first group ,,,:it.ha purl ic11-
lar ]ine in the ,:.,con<l J!l'OUJ>. siutl uwan..; corn­
prising snid selector and imy onr of tlit• 
trunk linr,; fo'r Urn 8CCond group, nwani-; for 

so connPd,ing the said callinir Jin<> with ll par­
ti .. ufar li1ie in the third group. sniil lll('tllls 

comprising said sel('ctor and 1tny otw of tlw 
tnmk lilles fol' the third g1·011p. a li1w relay 
for tlw calling line for'<'<>ntrolliug suid :,;1•-

86 lt•ctor ,wh<'rPb.v ·it may 611erut.e to r;<'foct tlw 
trunk Ji,:e for eitlwr conne<'tion, und a C◄ 'll­

t.ra\i,,;ed hnttN·y fm flUpplying c11rrE>nt foi­
OJ,erntinl! 1U1rl talki11g p11rpoS1.~s. 

1:H. In n tPlephone sy,;tem, thl'<'<' µ;1·011p~ 

40 of }in<lf1: it plumlity of trunk line.-; 1•xh•nrli11g­
l1t!IW('<>.ll th(' first nml s1•1'(HHI groups and Ow 

firi-t. nn<l third" gro11ps, nn nutomnt i<' t 1·11nk 
fi11h•dor in tlw fin,t rroup h:ivin,: tNminl\ls 
of Haid t.rnnk Jim•s~ 1111~a11s fot· ,·m11u'cti11g n 

45 c1111ill/.! 1itw in t,Jm firHt f_!roltp wif1 a pi1r­
tic11l111· JinE> in t.h(i l'Wcornl p:roup, s11itl rnenn~ 
<'.omprisin/.! :-aid S(•l.-cfor 1tnd any one of thP. 
trunk line.-; for the st\rond p:roup, means fol' 
somwcting said ralling line with 1t pnrf.icu-

110 lllr )in<'. in the third group, said mMns com­
prising -said scfoctor and nny mw of I.he 
tmnk ]iiJes fot· thr t.hircl group. a line relay 
for the calling litw for controllin,z sui<l st•· 
lector whe1·c•hy it nrn.v operate to S(>}e<it tl•<' 

65 trunk Hue for 1•it.lw1· c·mmcction, mc>Rns in the 
second group associat<'<l with tho t.r11nk lin<'s 
for- the ~,11(1 group for t•stwhlishing a <'on­
nection from a callinJ! linP- in tho r;econd 
group O\er th(I snid trunk Jines for the sei·-

50 ond group to the first, g-ronp, nml a ,•el'lra1-
ized battery for !-illpplyin,r <'lll'l't'nt fo1· oper-
atin~ and tnlkin~ purposes. ' 

139-, Tr 11 folephone ~·stem, a central ex­
ehanf~, 11 hnr. an nntomutie trunk s<•fo<•tin~ 

66 switch us1K>ciated with 1,8.\d linr,, t-:-11nk line;;, 

a 111111k for tlm connedion. 
I :i:t l 11 :l t Pl•.·plion" s_y1<te111, thl'ee gl'ottps 

,,t' J11w.~. a pl11l'111it \" of trunk liurs ext.11nding 
ltt>I W('\'11 rim tin;t ,1°1HI sN'OlHl gr,mps 1md the tlO 

first 1111d third l!l'o11p~, 1w 11uto111utic trunk 
Sl•h•~:hit· in I hP ftr:,;I grnnp hnviug terminahi 
of s:1i1l lr1111k lim•s, mean,,-; fo1· connecting a 
t·:illi11g- li11l, i11 !lie lit•,._t group with tt pn1tien-
l11r li,w i11 till\ sPcond g1·onp, snit! tnenns com- sr, 
prising- said sl'lt>dor and 11ny one of the 
t I'll Ilk liiws fnr I I 11• H(Jeond grmq>1 1w\11,11s :fot· 
eomwdinl! thP ,-nid ,·allin,!! Ji1w with a pat• 
li<"ular lilll' i11 l!il' third group, s:tid menus 
c·omprising :,;aid sdt>dot· 1md any one of the 90 

trunk litH•,-, for th" third group, :rnd u. een-
trn 1 h1ttl('ry for :,;uppl_, ing em·n•nt for tnlk-
i ng pm·1ioc.;i•K 

Ja4. 111 u h•k•l'hom• s)'Rtt.'111, n line, 1111 au­
tomnt ic trunk :-;dp(•I ing switch' associated 95 

with :;;niil linP, tr,mk lirws, a tcrwinal for 
ench nf said tr1111k,· :,n,I for snit! line in i-nid 
swikh. anotht•r !im•, nw:111,; for t·unnecting 

tlw two li11C1s. snid 111P,1Jh cnmprising st• id 
swftd1 and a11Y on<• of snid trnnk lines. snid JOO 

swikh having t1ho I11,':tns for rno-.-ing 'the 
termi1111ls of tlH· i--<•l,·d"d trunk into connec-
tion with 1111' 1,•rn1i111ds of the fii-:-;t line. 

1:i:;, 1u u h•\1•pl1oi,P ;;_y:-;tcm, n line, a.n uu­
tomnti<' trnnk sP11•dinµ; swil<'h m--,ocin.ted 106 

with i-;aid li111•. trunl, litws, n krmi1111l for 
e1u-h of 1-;uid tn111b 1t11d fo1.-,mid linr in said 
i-witd1. nuotlu•r li111•, 111(•an,; for l'Ollll('etinµ 
tlw two lim-.~, snit! 111o.•(111s <·omp1·i,:ii1g said 
switch. 11n1l :lily 0111• of i-.aid irunk lines, snicl 110 

switl'l1 lrndng- nlso 11w1rn,- for moving the 
termin,\1s of t.lH' sPh•clml tl'llnk into connec-
tion with the terminals of the first line, and 
a cm1tml battery for supplying cnrrE>ut for 
01wru.ting and 1:ilking purposes. nil 

lM. 1 n u foh\phorn• systcm1, a Hne, an au­
fomatfr tnmk l';(!)1icting ::.wit.ch a.ssooiated 

• with said line, trnnk lines terminating in 
said switch, nnoth~· line,-means for eonnect-
i~ th(~ two linPS. said means comprising 120 

sa1d switch und uny one of said trttnk. Unes, 
a line relu" in,li ,,idua) to sai~ first Jim, for 
controlHni tlie. 01w.r11tion of said switch 
wbel'{~by 1t m1ty operate to. select a trunk 
ior tne connection, said 1-elay 11-ol"lft1dlI 121> 

hri<lgerl across said line, circ'1its controlled 
)Jy s1ti~. reluy. 1t circuit for said liqe rela.y 
cf)tnprtsmg the line, nnd a. second relay for 
(•ontl'o1li11g t1w eirt•nit of the first. relay. 

137. In a telephone system, a plura.bty of uo t 
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linr~. 1111 n11ton111tic• swifrh common to ~ni<l 
li111•:•i n 11 ◄ 1 11m·11111 fly 1li!--('0111111,•tel1 tlwmfrom, 
IIH.'IIIIS for COIIIIN~tin~ llll,I' Ollc of suili lines 
with said iswikh, 1.1, pluralit.y of groups of 

II h'unks IU,SOl'inted with said switch, lll<'Uilf! 
in sni<l switda opernhl1•, to dc•c( 11, g1·011p of 
sni,I tl'1111k~ and for 1111t11mntit"111l_v selecting 
1111 idl1• trunk in the t-l<'t'ted group, means 
fo1· c,mrn•d iug !-ill id one lirw with the se-

10 11:cted ft'llnk 11ml for thc•n automatically rc­
lrn-..ing suid switch and muintaining the 
comwetion hetwcwn tlu'. line and sclcct.ed 
trunk. 

1J8. In u telt•phoue syhtcm, c1llling sulJ-
• 16 scl'iLN-s' linei<, a lin1~ nilay individuaJ to each 

lirn•. u u11ml'ric11I switch common to ,mid 
lim•s, groups uf trunks accessible to sui1l 
switch, mt>an~ in said ~witch respons1re to 
1111 opc1·ution ut, the calling subscriber's sttl 

20 tion t.o elect. a group of trim ks 1tnd to selert 
1111 idle tl'llnk in the group, means hy \,hich 
it calling subscriber <·01111C'r.b, his lirm with 
said nmucrica I switch before the operation 
of s11i<l switch, said nwuns ('nmprism~ ~aid 

25 relay. 
mu. A telephone syst<'m comprising telr­

phom1 lines, operator c·onl rolled link circuits 
1111to111ntic traveling switches nduptml for op­
eration for inte1·connecti11g s1tid lirws and 

30 link ('ircuit,s, nnd operator a.ctmlted release 
controlling switches for releasing said :rnto­
mntic switches when operated. 

140. A tdephone system including t-Ofo­
phone linrs, normnlly passiYe 1mlcctiHi 

35 switches a<lnpted for mm in establishing 
eonnections. means 1·esponsh'e to calls for 
!rtarting sLLid swikhes, said switches incl11d­
ing automatic tmvt!ling mechanis111s, and 
mearL,; at the exclurnge whe1·eby the operu-

40 tors thereat 1·estore the switches. 
HJ. In a tel<'phone system, a telephone 

line, link circuits for extending the cit'cuits 
of Huid ·line, a source of cm·r<mt, an automatic 
switch having an electromagnet connected 

46 _,ith 1:1ai<l line an<l sahl source of curront 
adapted to initiate tra vt~l of said switch to 
select an idle link-circuit, ii second electro­
magnet I\S.Sooia.ted with said switd1 and 
~ulapted to be energized from said same 

&o tlotu'(~e of current, armature controlled mech­
anism therefor and means for shifting sa.id 
armature controlled mechanism on final se­
lecting movement of said switch to discon­
nect said first mentioned electromagnet from 

SIS the telephone line, , 
142. In a telephone sy&tem, the combina­

tion with n telephone 11110 of a busy trunk 
circuit and an idle trunk circuit, a central 
source of cunent, and selector means con-

30 trolled by current from said source onr the 
limbs of the telephone line in series, adapted 
to rnovo O\'Or tho contacts of said bu~ trunk 
1111d connect. said line with sa.id idla trunk 
cirnuit, and meRns /01· supplying talking cur-

T'<'nt f1·om ;.;ai<l 1'10111-r" through th<' <·0111w<'t•i<l G ~ 
iillu tl'1111k llil'!·uit lo l-lai1l lin<•, i-t1h!>l1wti111lv 
us 1lnscrihecl. • 

HB., In a t~~lt•.phonl' H,VH1em, a pl11rnlil,Y of 
Ht1hff<,r1beri;' l11ws. 11 pl11rulit.r of fr11nk Imes, 
un u11to111nt.ic lllVit<·h i1111ivi,{un1 to .. ad, suh- 70 
Hcriue1·'s line fill' 1,wll'di11g- an idle ll'llnk, 1111<1 
meuns fo1· opemting suid switch by nn initial 
i111p11l:,;e tmn:;mitted upon the removal of tho 
receire1· from the hook by the calling sub-
scriber. 75 

144. In_ a telepho1rn 1,;y:.it-Om, n plurality 
of 1mbscr1bers' 111.ies, n plurality of t11mk 
lines, a uon-numericul switch individual to 
euch subscriber's lino for selticting n.n idle 
trunk, nnd metlflR for op<•ruting sa1d switch 80 
by an initial impulse t.rn nsrnitted upon the 
1·e1110\·ul of the recC\inr from the hook by 
the calling subscriber. • 

Hi'i. In u telephon!' s~·stt'm. the combinn­
t.ion with a telephone line of it busy trunk 85 
circuit, nnd au id! .. tl'1111k ci1·cuit and se­
l1•<·tor mcu ns controlled by t·urrt>nt. o,·cr the 
limb~ of the telephone linf'I in S<'l'ies, adnpted 
to move o,•er the contaC'ts of said busy trnnk 
11nd connert said ]inc with said idle trunk 90 
ci re nit, su bstnn t.ially us described. 

146. In a. switch, the combination of sets 
of intersecting burs, C'ontal't sets at the in­
teniections of suid burs, means effective Ul,)Oll 
conjoint displacenwnt. of two intersrdmg 95 
b1t1'S for op('lmtinµ: a cont1tct SC't. and mcuns 
dependent. upon Uw continued tlis{)lacement 
of 01u1, b11t imlependmtl of the eontmued dis­
placement of tho other of suid burs for main, 
taining thP suid contnct se.t opernted. 100 

147. A teJevhone exchnnge system includ-
ing an electr1c11l cit-cuit1 i;elect.ive switches, 
multiple terminals pe1·taming to said circuit 
at s111d switches, nOl'mall.y unselectable in 
character, a magnet individual to said cir- 105 
c11it for operntion to render said terminals 
J<deotu.ble ID charucter, means for operating 
said magnet, ,wd a.ppuratus for st,~rting a 
switcb responsirn to said magnet to selC\et 
said cirouit. 110 

148. A telephone exdurnge system inclml-
ing an eloctncal cit·cuit, stilective switches, 
multiple terminnls pertaining to said circuit 
nt s,ud switches, noru111llv unselectiible in 
ch.u.racter, a magiu,t indi\·idual to said cir- 1 lfi 
cuit for operation to 1·emler i-aid terminals 
selt>cta.ble m character, means for operating 
81\id m&J!rnet, appnr11t,11s for 1:ittLrt.ing e. switch 
respon111ve to sai,t magnet to select said 
Jiue1 and circuit 1·onnections effective on tie.- 120 
loot1on mnde to render said terminals 1111-' 
selectable, 

149. 1'he combination with an eleutrical 
circuit, of • iselootive switch, a terminal of 
said circuit at said switch normally unseloot- 126 
uble in characte1·1 a magnet and . ·vitch con­
taets controlled tht>reby aasociated with said 
terminals and individual .to said ci1-cuit for 
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opm·n t ion to. tmider 1mit1 tel'mi nal ,mlectablc, 
11uichani1,1m t·ei.;ponHivo to Maid mal(net for 
~t~trt i n_g i;uiil switch, and moirnH for operat-
111g HUH! magnllt. 

5 150. A· telophono exch1mge HyHtom com­
prisi nt; a plurality of subscriber;;' lines, a 
plurnhty of assocmt.ed link-circuits, a plu­
ralitv of switch mechanism individuaUy op­
erati've to establish connection between a call-

IO ing Jine and an idle link-circuit, operator's 
means for extending tho circuit of a selected 
link-circuit to a called line, and means under 
the absolute control of the operator for 

rnru1el'ing tho Hofoet.ed link-circuit se\.>.ct.able 
by other· Hwit<-h mechanisms. 1IS 

llil. In a telephone system, I\. 1-1eries of re­
lays, moans for energizing ariy one of sR,id 
relayt.1 initiaUy, and an interference circuit 
pertaining to all said relays and operating to 
prevent the operation of two of said relays 20 
simultaneously. 

HOMER J. ROBERTS. 
Witnesses: 

ALBERT H. GRAn:s, 
FuDERIOK C. Gooriw1N. 
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