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1'a all 11•!1<Jm it 1111/!f (:<J1u•<ir11: 111v in n•nt ion consists in urntters hereinnf-
Ue it known .thnt J, TAWOT 0. 1\1.\unN, tci· sPt f01'th 11nd cl1timed. 

I\ citizeh of tlm United St11tt•s of Amm·ica, l◄'iµ:nrt'S 1 111)(1 ~ illui-;tl'llte dingt·nrnmnti­
lllhl 1-e~ilfont of q1icngo, Cook county, Illi- <·ally tlw lll<•ans l'luployetl by II s11bsc1·iber 

6 11ois, htl\'.C im·ented 1i eN·tt1i.t1 new and use~ of i111 autourntic co111~11on batwry exchnnge in 60 
ful. l11h>rowumnt in 'l\•lcphone - Ex.change t·.111li1iµ: a sul,scriht•r of an automntic local 
8ystt•11tl<, of whit'h tlw following is u speci- liattt•1·y px1·lumg1.•. The two exclrnngPs nm 
ficlltioti. · • 1·011net·l!'1) hv trimk-lines mit• of which. is 

:My 'inn•ntion l'l!IUtt•s to td(•11hone s,vstt•m:-; shown tern1iirnting nt Oil!' end in tlw repe11te1· 
.10 in gener11l, hut n1<1re p1trtic11 urly to unto- R nt tlw cullin~ central stntion and ut the 65 

mniic ,01· ~mi,-ll\ltou11,1t1e h•)t•phmw s,vstems, ot ht•t· t'Htl in the Sl'C011tl-seh•c·t<n· S at the 
and· esnec~,llyT to 11uto111ntit• telupl101w l\X- 1·:ilh•1l ('l'litral :-;tat:ioil. 
clumgc u.uu1.1t11t11~. o,f.. th11t. )ltJ!'llflllnr char~ Fi_g. l. sho,,'s tht• ('011UIHIJ1 lmtte1·y sub-sta­
lU'tC'r in whkh. s11l~·1·H~•l':l'Ol\h't/Uetl trnnk- tion #7000 :ind· first-s!'IPetor I◄' 1 ull.oUed to 

Ill i.electillJ(;llfltlJine-co11uyt"tin~ switching mn- said ,rnh-stat inli all(f the repl•nt<'r R. 70 
cbi!\etw•iS e1ut*•)'~~tt the ex1>etlient for e!l- Fi_g. ~ shmts tilt' Sl'('OIHl-selector s nnd a 
ubhng: the. s.u ,scr1be1:s to t!Olltl'OL flit~ s111d ('()Jlll(•(·tor (' ('0\llll'detl ":ith the' li1m lending 
much1riery con1,d!!ting:, of suhsm:ibt•rs' . im- to. till' snh-stnHon. #~-HO .• bridged across 
1)\l]se ti:a,1s111itters. Ql'. c11.~li,1g devic~ i,;o con- whidt lim• 11 Jfrst-sl•lector F2 ,,·ill be recog-

20 s.tructed .. i. tl~af l\PY. c .. •.alhn·g· .·• s1,l,~1·rl . .1.er. c.10t niit•tL whit"h belongs t!xelnsjn•ly fo the line 75 
~ ti ·1 t. l • l • #·-)'.·-)<)._ • • h'tlJltllll4"- 10 e ll.C Jl)CII :. up)tU,lleS· llt-Ce$Sfil'Y ~ 

for call~ die number ot ll'ny 0H1e1' ,mb~ Fig; 3 is 11 dingruni of a fastaHelector. 
scriber!g lme. • Fig. ± is a dingbtm of tr C?linector. 

Qeµi~Jly stut.ed~ t.hg,ol.',Jl•ct. of- nry jnren- The s11b0 stntio11s, em1)loyed hr (•011necti1m 
26 tion iai, tile p1;ovi~iQµ of an i!llproved 11nd: · ,~·ith the C()Jlllll~m bntteIT exehm'lge in q11es- 80 

higl1}y. efticie11t tel~1pbone sfsteru; . • t1011. ur{\ :ill of a weU-know1Y 11ml' suitable 
' Sped~l ob:fee(!! of llJY 1n,,e11tivn nrc the f.\'l)(•. S11b0 stntion #7000. f(H' i11sfanee; is at 

l'.llt>\'isi(,U~ ()!; II,~ im}~ti<,n-ed ~'.epe;a,te1· for ll~ '()lit:(> l'Pl'O~f1iz1.•d hS· the pM1liur 8Witch-hook 
m l!8ti!bllsln1,g ·1, tn')kml( cu'C\llt between a l! which is mnde with II n111uber of eum-like 

so su4tic1•~1r of one (ixcbuu~~ and. the sub- nrms a; +. i>' 1n1d (l'. • The p1:iiuiu•y 'circuit nt 85 
serilltlr!ff, anoti~r sxc~nnp1.•; t1:il\ 11ro\'ision ,·uid st11ti01i when in. llSe is bridgPtl UCL'OSS 
of mei\ns ft>l' m.tnbh#lnng. u trnnk-hne con- the. 111aih line, nnd conrprise8 111 si>t·ies tlw 
Hl•ct,iou lK"twoon 1t snbscrilxit'. of 11 common priu1a1·y winding 7. of the inclnction~coil 8, 
hutte1·y uJ,l(QllUlHc telepl1~>llc e~cb1~11~e 11ml ti II tl'11nsmitfo1• o; It ('()llpfo of iipl'ing:s 10 imtl 

S6· st,lij!t:Fil)(ll' p,f 11 locul l;.i":tt~1·.r 1tu.\c;muttic telc- 11 itlenti.6e<l with t.lw signnling-lmUon 12, 90 
phone excl'uu1ge; the p~·,idsiott of _µ11 im- and two .sp1·ings t!\ a1Hl Tl: b;t menus of 

\
>run~cl <!0~¥,>ttiu~tip1t ~ut11a1·1•n1~1neot w)tere- which tl1e suhl circ1\it is 11minbfined closed 
,y the' t·11lhng snbse1'.1l>er of tb~ coiµµion .bnt- or ope1wd depe1Hli11~. np,m wh11tlh1t tht• hook 

terv 1111tq111atfo .e~,d~itnf,{e ,,•ill' l'\!Ceb:e c1\i'- is .tip or clp"'tl, - Rnitl ·1tohlf is h~ttl piYoted 
t;O l'~1it fo1i tlllk,.i~g ]~lll',I~~ a,t,, ~~i _as l'OlUle~- ll\• Oll('. t•nd to fhi.• Sl'.l'l'"' fj, 1i:Od is'.f<i1'cedto 96 

hmi bl eKtaltlu,Jlt,>ll hl,ih\'.el'J~ ht~ H.ne au1d tho dse "'he1\·l',·e1: the W(>ight t)f tlrn i1.'Ceh·er 16 
l'.el)l'1!t}H';t1,11·m.1g,h Hl.~ ~''"'9i,v.i•1~JfWl1i~•i1.·co1i- i's •reiu6wd f1•01r1 it •. hv ll Sttifoblt· switch­
m•ct;l<!Jt 1s .tlit11.1 to. lit' est.tdlh~l~!-'tl "'1th. the hook-spring not slunrn: The secomlurv c-ir­
line:,~.(. the 1->t!li!><iri)>l!l' ,O~ die -~1>hd .Ql'.)<>Cirt (;tiif. llllxiJiifryto'thl' primal')', ('01\ll>l'ises the 

45 h_11ttlef:v.' .. ':,:,:.}IOt·· .. 01u ... llfi.t.',_.}¾X.·.r.ih!U.lg.···~). ''·.n .. ~l.··.·;tl.,1.e·pt·~'.;.if suitl I'(~h-ti· ih ~i'ies with Hw Sl'{'OUdnry 100 
sHm ~l;: <•<~1'buu detiuJs ;itid·· :felltui-es of 1~r· \\·inding 17 of the ii1d11cti01H't>il !kin n per-
JH't,ye1hei1t t1-1ii~lif( to•h!{'r~t~~t' :t\ie, ~11er11,l e ~- • mn1whtl~· c JQsed .lb(•,,! 1·irt•11 it; Th~• ringer 
tidetic)1 'Rll!l ~.rv•1~etMUty. of t~ei>b()t'l;e a· • ~irt·uit at si1id sub-i;.falion includes the rii1ger 
pun1t ns,nf ~hi.ii ·l)!l,•t:irHl11r ~·Ji1u'uder; lR. tliP i·inger-circu~t~~Rri it~ 1 !! nhrl. ~() and 

60 fo ce1:h1i11 \"e!ll)~~fj; •n~·· .present il1Vl:11ltion tlw eolldetlser 2L . 8111tt t'll'Clilt wlnle the 106. 
is in ·t\lt> ,nlltl\l'~ qf llll. i?um•o,·e11wnt on the- switch h(1<ik is omni ii:. closed hv the cam­
hifopho111.' exdi111.,µl• s.,·stt•m ~u~~l9lsl't\ ih in)' nrtii: 4 tJi1it J>i·e~~;~ th1.• snid' ringlng0 circnit­
t't>l>e1Ulhl1£.• ·11pplli·utio11s Se1•inl Nos. 20~,~8 sprini,,rs int\, t1t1J1htd, nnrl is normally 
null tl>!,OHIL hfi<lg~itf 1it11·oss tht• ma iri ]iiw .. 1Vh~1e the 

• 55 To th(• .foix~going arnl otl)N· µsefh) ends,, }/ook·1s up;_ howm't>t·. th!' SliHl hmlge 18 open 110 

J 
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lJeea11se the said springs 1D and ·20 spl'ing- focate1l withiu range of the contads of their 1tpart after- the ctwHinu 4: is ren10ved. fro1n 1·especti~'.eJ,mnk;,:i_O owl f.11,, • St.iid wiP.!'l'R are the s1iring 10; The drn'l-·arm,5 contrnls tlm, .noLonlv in,mlatml frwH.·the. ,ilrnft, but from continuity of a ground circuit between the each other ~ts well. Atuong the details that 5 so-culled ~round-post 22· arid the· gfouritl ' itre· assocfat~d with the shaft is a crw1-piec0 70 terminal Cx", by means of two springs 23 and iiH which is of a split sleeve design and se-• • 24 that ar'e' included· in said circuit'. ' The ,· l'llr'ed to the shaft by· a screw; ~T:. 'rli.l} :gen-• sub-statirm has, three oqier sp.,1}~1gs ,.2;',,,.26 . eral shape of sni(l rum, it1_ cross-section, is and 27 which are known ltS the release- tliitt ()f tin 'el6n'~i1fi•d '(\'\'{H ··,;;,ith' t'he $'lfa'l'pcr lQ springs and by means of wh,icl:i. t:\1,e ,nain end on the side farthest llW_ayfrom the ,said 75 ]Jlle-conductors may . be grounded _simlllta- scre~v. Sitid c'{q11 :ilnitf oi~ i~ hub .f>8 thilt. is •i1eously for the pm:pose of restor.ing t~e ex- • shrunk to the shaft, 'ri1:.;i_11· ·the/1ui1ldll <Jf the change !tpparatus .in a lllltnl}(ll' that, will be, ;latter .• 'fhis 1\ub';¢;i,i:i:Jt'~r f S(~t"of )o:r'l°git'udi, fully explained .. ·. When the !wok i$ de-. nal teeth .50. :th:d sen:<~, .. as ~vill be dii-;c1'ose(l, 15 ,pressfd,, as it descends, the said xe}~ase- t9:e1i11bie thffo'nra~-d i'.oJtttion 'rif the sliaft, 80 springs az;c forced together by the cipx;1~arrn imcI ai-; ii 'locking. means iigi1'j'n?it bt1cb\urd 3,. ,d1ic>h Jatterthen engages the laterally °i'oti1tiou··of'tl1e ·;;a,i,e: "Oii 'the neck' J'><>.i;tion r __ iroj. ectin_g ;e,_x~remit~_.'. 28. ___ o_ f ,th(;l spr~_u~g 25., of sai~l hub there is. fo1in~ a set '<jf ·ci'n·nlar The engq,g1.µg port10ns,of the ,c~m 3:1and teeth no thµt si•i·ve''iid11rii·ufii n'uhttns by 2.0 spring. 25 arc· cqnstruc(ed wi,th their., SU!'~ which, the. ri1iHn'g • or: tht~ • ;;b,i1'1t' .;is'. ac•b)!Jl'- 85 faces nt an angle wi.tl\ each, ot-~c:r;-, ,sp' ~ha( .plisJ:ied,. aiitl : ;f,o( X<>Ck\p.g: :.it,: w'fie_ieh\ised. a,; the }19,uk g®\3 down one. surface ,of the· :rhese i·i1·c1ilai·· teeth iire' • fi•a/ei-sed" 'by it projecti011 28 iq engaged by the c,ui1-arm. g'l'OO\'e or' (:ha1\i1t~i Hl ,iJito>vhi~h th(\' ~Y1(l of and '11'.hen it rises the op posit~ surface is meC ,a.,so-ca,\1~,d ~~~a!t-t'.e~tfi~Jf<ij:1i(f1ll}_ pr~J½ets,; .. 25 In. tlus,way, w~en the hook.goe.5 do1vn the . but when the shaft rn_ ro_fated,tai;iy one of the oo spring 25 is ,forced into electric connection • :-inid eifr.,ili~r • teeth'' ~i·liid{'1iiri:v be' iit' the .with the f,priµg;, 26 and 27,. aiid when tlie' '1n;o•1~er' height.: slitle1,'.' b11'to'. 'thi,:f P1id; ()'f the h.o~k rises it .is ,shii:iTed inJhe oppos,t~ d1rec: .. : said_' r~st: ·:. The' J;ll(f/i:( t_h'~);esf i~,; (it J/ti·~n·~e, tion ... • It shc:mld pe clear thiit11t th~ hmjt.of . :ttl_ilptef to fit tb,e'. c·1i·c1iJ't1i', 'g'i•(f<h{\~ tidwl•.en .,o e11ch stri>ke of the hook' the cai11~ariii 3 deai·s stii,l 'ci'rc11hr r{ifoliet~t'eeth .• ''tlH>' 111ibet ,nn;- . !)5 ?r di~engag~s t~~ ~r,r~~g ~5 .. T}1ejl_ectric:i;\;,' frice: pf'_ tl~'f 1/p'gir~\\1k ;eI\(l,i!i ,'Jttd; ·&ti,( ~he impulse ,tra,nsm1tte;r cw callmg devff~e em~ under side 18 ch1l1nfer·ed to r<?t',h'SJlorllt;w1th , ployed .~Y thf subscriJ:ier 'in~y bf pf any, _the upp<'r i-;lopeof the;cirenhl'r'l,•£'tli':·. :N'bove '. suitable ·design:' . '!he '(vpe 'iHµstrate,a, lww~·'. the niib 5~ 'tlie' ~ha'ffc:( ri·i'0s ail' ifl'll 1'{i;I kn,own 35 ~ve.r,,cornprises two· push.~bii'.tton,;·29·a·11-d 80; .. as the n'o'rni:\l-1fo's('iirii/[uhl \VUieh is, ,vlillc 100 two cori,tact-poi:nts 31 and 32, twb' springs HR,. the swit'ch-'i;Jjt'iff i:s'. ht'°'.h•st, li'i'W ,,·'lrrle' the • • and 34 lipdithe gro,11.nd:post 22_'.' .The sr;riri:g: shidt:1·.e½t • d&i:n}li~s ': the! 1 t-il(>f Ci, l't•tained ' 33 an,d cohb1ct·~1 ate nor,miill,Y''in ('.A)llta(;t, as ' iig;1j11i.\f' the' 1iiJrhii1.l~phsf ·"ca:; Hy thi:-'' ('Oiled weU-as the ~pr1?g 3.4 11:nd·'contai;t '32. • But • s1friiig: iii'►. "Tlle :_sli.iU' 1io1:n,iitl'-pbstci1hn nor-40 ~vl~erUhe bu:tton 29 is._pre.~setl;;t~t s\fri11g R!-l,, ii_il/~ly ·~efaih,(_.:t'}l1Mt'~t':9~1_~t·ol_\i>d .SJ'ii'l'r'i,g '6f> 105 IS separate?' from the c<)ntMt-p01~1t 31, arid m contact w'Jtll' l~ (~Otlfatcf-\5Cllllt HI '1focated conrwcted with the. groriil'(l~pvst'' 2:t,. nnil' '.bi•11entr1.·'1t,'bi1t"\:vhe11 'the;Hlu~ft'ii-i 'r'i1ised wh~n o,e .buttq!:', 30 js ,tJr_e~s,ed: me>i1eo11a'.' /i{i'i<J ,Sl'.ring: '91e_i1:' ~-<;';~e~)iito '<?'dnh1rt :w\th a ... • ~Wmg _3f,1s ~re~s)d. ?Ht<:> t:h~ .. ~?,'~~, g~<ttm~~; grQt,t11de1Jcon_th<\t-po,int68: -'. . .i\f1r~pgt~1e·rnag-·: 45 lJost. after said sprmg 1eaves the contact- rn•f;:; allotted to''th<i' fi11st~seTectbr 'some nre no '.·. p'oiiit 32. '' The' "sigi111.ljng-butto11 )2' 'has :r NsP(T .·as 'i'elays iliHl'bfhel''.<l'- llS 01)eratiiif inag-' ' grounded ~i;mt'a~f-i>oint 35: associateH''_witl.'i/ ' II Pt{ I Tl1e· 1i11t ct'irt1t~'GV 'iiii'(? 70 ut:b 1il1.i1U11i,, the 1t; on.to whwh the spri'.ii'g _1l'is forced when:_ • fcH'Hf1'i' krti(I \~1/l\i~e li:i10,vsti' iiS thti ;vt{tical cvedh_e said hnttor1 ii-; prr~sed:;' :-.: ;,'. . ;., ·.i~nd l;(j~aty ·]~nfl1t1.fays.' 'I\t,ii{i'eitI~'i ,bf:}~!f.ir 'i?o In F112:, 3. the, fh:st-selector F 1 IS ,shown with. j·e:c:prcl'.lve a1'rnat11reii' 71 ,;t'rHl ,12 ·t1w 's1~i'Ing:s 116 !he bapk 50 ofttlll1k-lipejehninals,henea·th 73' ami"74 lirt•: ('ilitli'AlidJ ,,.:ttkrc'•s1fot:f'l/J the 

1t,, ,~h_'llc' n,1,e ,Pl'!'l?te-b:1~~: ~l,, 1il_ !o'c!ite~i .iu,~p 'g1:~~iilid~;;;pti:t~K :JS., ,:·~t1~c1:s)h'i11M'.'nfi? ·e~111-abm ethe latter. The sw1Jclt-Bhaft 5;t IS Vf)l\' p1·1sed' lfi l'l1(•I'<TIZtng CJi·e:nrt~- 'ofrop(•l'(lt Ill" t:ically, disp~sed OI~_:lhe tro;~~ '.o"f ·~he ·hyit?l\'.'. 'ui:ign~Wt~1:i(1·,0si· !1n\~ 1h)\n'fc flle ~~i;(ft. ', T~~ 
~5 frar_ n~ /}l,ld lS _r_,_":i_i~111_e.~: ~_io __ imefte.'.d_,_J_'.·_'·?:'.·l,'e_._.w,_ tt· _··! .. !ia~.YJ.'i. et, "_f<,i,; ~_1t,1 __ :'l1,'1;n __ :_e_ "'.' ·7.'_:_1_·n:(l_::sp' ~r_,~g __ ~ :r_·. 8,'"ID ] 20 by bearmgR w h1c,1 ure n~)t ,sh<nvlil: ... '.flie: shaft·, i,1n<l !30 <'<Hist I trite • the'l>rtd~>1i---operf1 ng· relay, ,maJ·. be 1mnwl .,vet.t~s'alJ~l ()t·:endWi~e')n siifd 'oi'hi-ic]ge':.cfut~i.lff:"i'~l:i.ywfd'if'.rs;callNl','tihcl the beari~~s, an,q.,t~~ll r,otay,velf py;:e,Iet;f~ormtiif'' hiag*rt_'s1: ,y~thi_ts: ri1\(l:11t!1.1~\.i: f2 aii(~:· ~X>tings nebcn l1y-opem tecJ rakhet nnci paw 1. mecha- . 83 . and • 84 ··to1ishtnte the • li:kk-i·el\Jn r,"e-'n°.l ay 60 niBlllR, the veitfrn'.1 q~_enct~is~:st,~p-~y-sfep'.''\vhkhis'iiseH.for·rest<kin<T'the'$\Yrft'h after 12c,\ rnovenient.s Oi.'.C'lli'T\ng tust: ·• .t\'.1riorig t1iefu~i2:-" : if JH{s sPi;i;¢cf •1dr(u'ik~llnt-'.;l'>,Of flrd O})<.'l'ating . tjons ~ftfie :sliaft is .that' ot it'.'lh>llief ror dW 'llll1g'nets.'the ni/iµ:riet: 13/f_i-; kii<ni•11'·ib-dl1e ver­'lin'e:·!~ip(ll'S 53 and 5f, a11d,for th:l'>, 'P,riva'te~ ·tforl 0n'iagnet'm1lFhirs''t1:s(J-Clt}fod _\ie-rtical-.. wiuer 55. Th~ ,forri'i'er t{~o· -~oii1ptis~; a set', npuatnl'e 8fjthat iR ,;upportfcFl\j'plydtR 87. iHi distinct' f.roin the Iattei;, 'but!' bi'.>tlr sets :lie" 'Whe)1evei·'t11e :c6ils: 88 • ti.'1itl'•8thlf· skid veT- 130 
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. tka1-mugnet become energized the armnture IIOl'Ulllll.y caught in the ul1ert11re .oo c,f the 
·80 .is 11tt1·1t.cted, und when the magnetization rele11,i.;e0 ii11k•ll5, and becnuse of the 1tdion of 
ceuses the 1-etracting0spring 00 restores said tlw spl'ing 11)() th1·011,xh s1lid 1il1k the do~rs 103 
a1·mat11re to its. normal position. The up- und 10.l' 11rt• l'l'tuined. uwuy f1•tim the shuft; 

6 ward mm·ement of. the. armature is limittid Alwuys, at tlui first stl'okP. of the vertic1,I- 70 
Ly theJlOfo-piecei; of th~ magnet-coils 88 nnd 111·11111t111·1•, the link llii is drnwn uwuy from 
sh, un the. lc,wer]imit is 11111rked byu i;ec- th1• lug lO!l by tht~ ph•cc• !lt, 1urul th(1n, the 
tion of the switch-frame that pusses under clouhlt•-dog is ·rotut4:'d by the t·etrnt'!mg-
the arm 01. . Suid urm is known us the ,·erti- spring· l 07; so that the dog 103 f1ills 1md1•r 

10 <~al-urndmd extends forwai'<lh' from the \'el'· the first ei1·c11Hu· tooth, 1111'I so tlmt when thtl 76 
ticnl-urmuture 86, of which' latter it is II n-1·t ie11l-n1·11111tu1·t• returns to its normnl J><Jt1i­
pn1t.. The \'erticnl~nrin curries ()11 its l'llll U· tion I he ·s11i1l shaft. is .l.'t'l.aint>cl bv SU i1l dog in 
so-culJed nirtic1Ll~pawl 92 which. when tlw its new position. Thu rdl;llSl'•llnk '.05, while 
rnrtil-1ll-111·111ature is nttr1tcted, m1g1igl's with lhl' tl1111!Jle~d1Jg is ft·t•e, r1•sts with its frl-e eud 

11> so11m .one ot .the circulur teeth GO to rnhil' 11pi111 tlw lug- lOll, 111111 out of locking!•11gtigt•~ so 
tlw shuft. Ni1r1m,Uy the under s11rf111'e of 111e11t tlwnm·ith. When the ,·1•1-ti<·nl-11u1gm~t 
tilt\. lll>lll;r sec:ti011 of said pn ~,;I· n:sts ug-uinst is 1•m•1·1,dzetl n s1~eo114' ti11m tlw slrnft is t·niseil 
It. piece tJ11tt IS ~ClH'l'II to the sw1kh-fr1111H', II Sl'l'Chld stl•p 111L1Ul1e 1log 10a ut lhe sec~md 
and th11t ret11in.<1, tlm., pawl uwny fi-0111. tlw slrok1• p11ssc.•s frotn 1111<!1•1· the fin;t tooth to 

2~ circular tt\eth. When till' rnrti1'.;tl 011r111uture IK•lmv till' second. tooth; hofdin1t• tlw shnft 86 
\snttrni•tecl. ui; tl,~r snidl~\IWI 1:isc~s, "' refr~1ctc ngfrin .. ns nl><.lfl':. The n•h•uStHllllgnet· !)8·.is 
1111fspn11g !nl thrusts. the upward sufoof the 1·1i1uj111s1•il of'two cc,ils Ji kt' tlw rertirnl-11mg­
lll!\rl tow11.rd t!'1e c;i1·cnlnr tet•Ui fiO. As soon 11l'II 8,1~ but 11.s u 11rn.tfor of c01i,•e•flit•nce llf 
IIS !'aid puwl. de11rs ?r J.iii<mgnges its.11or1111d 0 i "~!sthitj<1ff•1mlJ Ollt! (•oil is ihow11. If; whi)(l 

.:rn l'.l•st\ ufrii:bv thetih111thut th<i v1i11ir11l-11r11111:. till' sliifft isruist•cl; the s1tic:l t't•lt~s..i-1111,gmit 90 
tLU'P stVikt•s Uiti pofo,pic't:es, Om \'l~l'ti1•nl-pnwl slwuhJ lie l'Hergir.etl; th<• l'.l'lt'1lS~Htl'lllllture 97 
strik~;H . ,,·ith Hit; re.it1·. s11rfaee of its 11ppe1· is. cif' ('()Ul'Sl', •• utfri1efot1' nml th•~ 1-elt•nse-]ink 
S\'t~tioi~ .n.,\1:lllliJX)l'J~ie,:ll. ot st ell) which l'Oll~t i- !J,"1 is tlW11st • for\\'tt1'4.l to cut di the~lug. rnlr in 
ti,h•s II purtyf th~ sw1tch0 fnmte. The1·efore, thtl uperture m1; . lTpon thl,' dt~~~r~izut _imi 

30 t.lw 1,1l1itft. is .. thus JH'e\'.lmfod . from. being of the release-m11,z:11et the. 1-eti'nctUlt('Sl;'rmg 95 
thrown n1i n1c1re than one nc;itd1 at u. time by 100. tlll'n withdmws .the dogs 103 • 11114\ IIH 
ih1 o~·un1otp<'n(m11 .. It is cleur,. them, tluit. from theshnft, w~1ich fa~t,e~ being det)fp'ed 
thf p1tw l. 9'/ not 011Jy raises the shnft,, . hut of its only support. then f1Hls to not•mnl po11i­
th11t it .also 1frts llS ll lock af thll encl of e11ch tion hv its O\\'Jl ,veight, Aft..-r the shaft is 

Sil, Hh'<)ke. The ,;e1-t.k11l-nr111 hus 111so 1111 L- (lll('l' ,:niSt•cl it uury he rohtted by ll second 100 
s~111ped pi,ece i~: on its ~1mlm· edg1• t hut forki,; opt•rntin~ 11111gnet 108, known ns. the rotnry- • 
m·er .a 1,10-cnll<'tl r1>1eai,;e-Hnk Hii: of ftt>xible 111111,('Ill'k 811.il'l 111111,rtuit has two coHs lOH nncl 
Hl~l·ing 111ateri11I. Suid Jink ('lll'l'les llll aper- n'o:, and unlike the ,:ertic11l-1111,gnet hus its 

1 
~lll'll 00 on its front t•1ul, nnd is sec·m't'd to • ar11i11h1n1 111 pi\'Otell in w "ll~~icnl pl1me. 

40 the 111·11iaturc 97 of orm of the opernting 111ng-. S11id•, ltl'HH(ture nmy be moved 11bont ll \'(\l'ti- 105 
nets 118 known a. the releuse-11111g1ll•t. Sni1l c.ul uxjs thnt p1tsSt,i! thro.ugh .. the pivots 112; 
11rmuh1r<i. is snsi>ended: from tlw fmmti li,v Th'l\ limit of the 1110,·e1111•11t ·of snid 111·11111ttire 
the . SHJlJ)()rts . 99, . nnd .is. llOl'lllllH)'. nitainea tt1~~-11Ptl .th~ 1·11h1rr11!11g1m~ iH' dtife1"}lliill'1l by, 
b,r tlHi Si!l'~nglOO llW\I.Y fro1lt Urn, pole~pit•C(\ tlw pol(•·111eces of SllHl 111111.n'wt, ,\j11ch 1110\'U· 

45 of. fh<} rrele11~!•J1Ulguet. . A stop 1s suitably . 111eni is prodm·ed l,y.:{he mtufy-11111gmit it- 110 
lll'O\°ic;led bt,hi.ml snid lll'UllltH.re t<? limit its· sc•lf; .. 'l:'hu UIOt iMi of the ut111ature in the 
u,1oyt•i11e1 .• t wl1t•11 retr11cte1l Thti. lhst'.sefoct(ll' 011po~ce;lh\t•t·tfo11 is r>l'(1tluced b,v the~ retr1t(lt· 

. i1qn'<1,·itlticl \\'ill/: u peculiudv sl111pe1l m(-i;lui- ii1g~fipi·Ti1~ Ha, 111111 is limitcH bv u .switd1-
nisi11, l<H kn.own ns the douhle-.dHg; lt. is S~<.>p ht•hiud. Hu~ .KO"Clllfo~l1 l'11ti11·y-111·111 114:. 

60 p.irott;d IS<). that it lllllY/•''"i H\l nli;>Ut u vcrt.i- Th,.s 1w111, like the ,·i•ttfonl-u1·ri1, .c1u·rit•s ll HO· IU 
e11l, 1t1'ii'iJ,lti,,t 1mi:;ses: ttil'C)jlgh the ph:ots 102. l'ttlk-d 1;otiu:y-1111wl lla. '8iiui1arly to the ver-
01.1 iti;. front side S11;j~l.doi1hlll·llog tleve]ops tic11]-'pit,vl, sllicl rota1·y 0pawl nq1•u11d]y l'el!lb! 

• i1ito two <fogi; lOtfu1j\1JOi whid1 nr~ so situ- it~rytinst}t stc,~, thtt~/ 1-etii1:ns. it :~wny fr11u the 
dt•cl aml eo11str11d1•cl (hat the fol'mer 11111,· J<mgitt1dhlujteeth, Mid . when the rohtr,Y-

•A5 1•oi►jll'.l'.lltl' wi1 h. the ciri!ufar· t'l•(lth. 60, whife 11r1naliJ~:e is 1rt1'ri1<\ti>d it is d1·awu into Nl· 120 
di1• S\\' i.kh~Hhuft is !'lliS(•ll 11ml in JlOl'lllll l ro, ~111ge1ne11t with t11' fon~ihulihnl tetith by ll 

t1u·,y l>ositi,111, 1tnd' t111~ latter, with the lm1~i- spring. HO th1Wis !ltbwhed betWl'ell the ro-
1.11<li,111tl .tl'cth :m Whlm tlw shnft is rotutec:h tary-1nlll lllltHlie \le1t1· ofs11id }ltl wL By the 
Tc.I th.t• dght of tlw \iirnts 10'..l ~he body o.f H111e th.11.t1 the. ,,,t1u:y:-i1r11u1tm11 ,strikes the 

6.0 t.h<: clouhle~dog exh•iit s reurwnrllly' llll1lJ>1:'(I" })Ole-pieces of' the fobtr;r-nutg1wt, .the rotary- 126 
jt•ct.ing cfown. thet't'f1·0111 is un ~ri11 .105 that ()~wl .1tlso strikes' a humping post, 11.,; does 
(~lllll'S: i11t.o 1.1:,;c., Wl',Y promi.,iently dm1i1ig the the. vertk'1ll-p10,,1p,nd Jocks tlie shaft agninst 
relt~H11in~ oft11e switch:.·. N.ear the edren1ity further atlram-e oy the f1.>1·ce.of its own mos 
of 1111d on tb~'uppcr side of llllitl l>1 . .llly I\ pin mentum. At the end:of the fii•11t J'.l>tiuf steJl 

116 ''or hig lOu p1·ojticts upwardly. Said. lug is the dog 104 ful~s hi•bind the fii-st longitud1- 130 



·nal tooth, so that when the rotary-pawl falls Said teeth, in a manner to be demonstrated, 
'lnwk the shaft is retnined. It shouhl be evi- ~;e<ltice:the ont,rnrd· movement of the side­
<h·nt that as tlw shaft is rotated the. vertical- S\\'ifrh by means of said finger to a step-by­
dog- 103 is t•xtrieated from, the gi:oo,·e l1el?w step m6tiori, which move1i1ent is produced 

5 thel eircular tooth with which it has.been in by 11 retr:tcting~spring·139. · At the :base, of 70 
resting engagen1Pnt, by, the passage of the the' fingei· 138 a lng ~40 that· is bent to the 
rotary-d<)g 104 over .the ,longitudinal t_ooth front is acla1>ted· to -strike the cam 5H at i~ 

()\'er which it has to slide at the time; but at suitable. time. ! W'henever the ,shttft .is TO-

the beginning of the 1 .ration it will he l;ri- titted, h6wHer, said ·c·ain is carried lw,nm<l 
10· dent that tlw tooth which .has be~n. caught , the i·ei\cli of said h1g, and the• finger falls 7 5 

by the vertical-!log slides.onto the shaft'-rest ii'gairist the tooth· 134; Near· its· left ex-
62, • and in thi;; way the shaft is stil1 held trc1ility the arm 136 citrries' • a nmnber: of 

· raikc<l aftPr the rotation begins. T\w rotary wi_pers 141, 1!2;143 and 144 suitably monnt-
. urniatun• is JH'oYided with a.so-called, inter-.· l'\J 11pon a pm 145 and ins1,lnted .thP,refrom 

• 15 ruptc1· 0 fing-er 117 that separates .the inter- and from each othd. Said wipers i'tre known 80 
. rnptPr-springs 118. :md·,110 :whenever the .ro- ns t1,e side-switch-wipers and are· adaptrd 
tarv-am1at11re is attracted, also with a ro- to be op(•r·ated by the IJrivute-:nagnet and 
tal'y-arniat11re-finger 120 .that exe1:cises cer- escapenwnt device pre'viously explained. Ii 
tain eonholling influences.over the armature the prirnte-magnetis enrrgized once the pri-

20 121 of' the last of, the operating magnets-'' vate-ahnature is drawn down- once and re- 85 
the prirnte-magnet 122. The said prin1te- ''st'oi'ed to its:norinal position:. The escape-

. armatm,e 121 works in a vibratory n\:inp.er iuent-finger 138 then passes from. behind the 
about. a horizontal axis that p,asses through . tooth 193_ to. the rear of the tooth 131 at the 
the supporting-points 123. This im11ature is , do,tnwai·d stroke of the ·private~annature 

25 formed with a forwardly - p~·ojecting ,arm 121, arid from behind the lntter tooth at the 90 
12-t, the latter having two flat suda~esin al), retnru,,stroke. As soon as the escapement­
approx i111a1ely , horizontal plane. Jrurther- • finger • clears or disengages the-fatter· tooth 
mor<', the end of the.said arm is bent, at :i .'thr- tetrttcting-spring ·139 • draws the· side­
right angfo dowmvardly and carrirn;; cerbiin s,vitc.11· to the second position where •jt is 

30_ hwchanical details, namely a lateral arni 125 stopped by the. Ing- 140 when it strikes the 95 
:which is designed to control cir~n:its ,com~,: cam :56.' lnirilediately, then. when the ro­
prising the private.springs 126, 127 a11r112s,. 'tary~intignet i.mergizes, the shaft :jg l•otated 

•• uml a 'tooth-escapement which .inc!ndes two. , aria ~he cn·m passes out of reach ·of the lug 
flexible springs 120 .and .130 ench of. which. 140.' . ThP1~ the finger 138 of necessity• falls 

36 spring,; •is riveted by one end to the arm.· :1g-ai1i~t the tooth 134. because'.ofthe tension 100 
• ' 124. one on the .upper side and the oth,er on iii tlw spring ta9. The rotation of the shaft 

the ·lower. The upper spring .is straight and , rt'Sll Its when, tl'te rotnry-armature 111 is al-
has ,formed on. its end two tooth-pro.ie1/tiou~ ·tri~('fod by the rotary-magnet, and at the 

• · 131 nnd·la2 whi~·h extend down w:q·dly, \Y_hilc . ~aiiw lillle the ~·otary-arni:lf.ure-fin,ger 120 de-
40 Jhe lower one 1s bent .down and at .a right . p~·esses the pnrnte-armatnre 121 im(Vc:rnses 105 

• angle again to the front. This double anglG the finger l~S ,to disengage from the.tooth 
·on the ~ow·er spring is. so designed th.at the' Vl4 :rnd • :ulY;mce • against the tooth 132. 
Httter ·may clear <)l' disengage the. be1,1t, por- 'l'.heri, m; the rotary-:nrnt\fnre reforns to nor­
tion of the prirnH'-:mu, ngai'nst ";hich,por~ iual p~isition .. ,vhen the ·rotary-magnet de-

45 tion said spring n•sts with. a requisite llegr(.)e, energizes the 11riYatc-rn'matnrl•, on-fol1owing no 
of tension, and so ,that there rnny be space the fing~\r 120,Jwnnits the escapement·0 finger 
ju·front' of snid lwnt. portion to. recei~e two 138' fo escaj)e from the''last tooth 132, Urns 

',: otl_1er toot}1-shnped upward projecting. piec·e·s })l'F~i1itti.nf( ... t .. h~ ~ide-ihYifc!t • to pass t9 tho 
• · · ld;\ ancl 13-l that arc formed on the .for.ward . • thml pos1t1011 with the sard, finger 138 rest-
50 eml • ·of said escapement-Btn·iug- 1:W, and, ing· _against thl1 sillrJmitcb-stop 146. In 115 

• "'hid1 ;ire sustained in. juxtaposition to the, tl~ei.r ·normal positions the side0s,vitc11-wipers 
np1'>e1· teeth, l111t slightly to the rear.there6f, l~l, 1±2,' H3 llll(l 144 engage with the con- • 
A · i·ctraetin.g-spring 135,. snitablJ. loented;, t:!ct-points 14 7, 1-18,. 14H nnc1 150, respec­
lHllds said armatHre noripally away fri_1m t11e tively. • This positicm is known as the first 

··1>6. prirnt('-lllagnet pole~piece. A well 0 lmowv position of the sidc-switd1. at ,vhich time, 120 
.'· auxilia1·.,:- swik)1ing mechanism ,c.01111110!1 to . i.t: 1Yill be clear< th~ finger 138 is held behind 

' ,:-;H('h switches 1s , the so-calle~, s1de,,;jw1tc,b .. tlw,cscapement-tooth U\3. In the second po-
It is shown in eonnection wit.h ~he fi~·st•:;ie~.' ,sition, }Yhile the said fing()r 'is 'between the 
leeto1· F'' and comprities .an arm 13(\ • whirh teeth· 133 and 134. the said side-switch-wi-

60 :is sec·m·l•d;to the.s'witch-frame in fUep· a mi1,n, • pers i_,11,!i:nge instead with the co11taetcpoints 125 
'. ncr that 1t. may be mad<dO swmg, ;1bout I} Ja:1, Hi2, li'i3 and 154, respectively; and 

,·t,rti'cal axis througldhe pi.vots 1:n-. The wJ.1.en t~i:e said fingei; 138" falls· rigainst the 
1:ight;extre1nity of said ar.lll is dra\vn, put into. ;jtop 1,4G the. wipers shiff their positions and 
n· fi:hge1· 138 that 'ivorks in conj~1nctipn wi(h . 1povc .i11to 1contitct with conti1ct-poiuts 155, 

' 16'6 the 'escapcmenUeeth. previously. dwicribcd. :lrG, 157 r~i;id 1(5~,respectiVely;_ B~tween the 130 
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pivots 137. nml the wiper-supporting pin 145 .sid., of the rotatfline~relny20t,a11d through, 
II rM1·wnr1lly-t•xh•ndinA' urm um.on thl'si«le, su~dlinP.~re,l!IY ·with,)J1r,' ~f•h"f?•~~.•i~:dP«I Jcir­
swikh.-11r111. tan suppm·ts on its. end,.pirnt- UllllU)of hnttetv.~\!. • ... 'fhr·r-iwl.:Ht'C'f)tlCl'entl 

• 1111\'. Olli'· l'lld of ;I I ink mo. I lw otlwr en~l of or terminttl .1,1(tfit: •~ifft•rentia)l~wint.li~jl :HD is 
5 wliich l11ttt•r. hein,!! hifm·1·att~d. tmJ!llj!l'S with t~lso rmir~ctt.41 flir~m~I~: ~ P.rt'l,~r'~hly a_r,,,;,,h,,.: 70 

the lower rnd of 11 1lo11hle-1log--arm .tor,. which. $lend:re!'41!:ltnnc~~f°'l .2:m ,vi.th U~fspr1n1,t :t21 
is 1·ons~r11ded SOllll'Whnt in tlw sluq~ of 110 -·bf nn,1tn¥iliary::rt'l1~r~22.•· 'l'Jii• <ltht•r !-ljlring 
ime11tid T. · Shoi1ld tht• r1•ll'11~-u1,ignet be, ¥21l of,Jhe suicL uj~xiliar:vfrt•,l11y i~;' JJt•tmu; 
ene1·g-ized •• whih\ tlw si<IP-switd1 is in. thirtl nen,tly .• <'<>nne<•ted .• w1tl1 onr· .of.· thti.1hfferen-

10 position. and. 'of ('Ollrse. whi1~ the shnft is tinl~rel!ly~spi·in,rs ~u. whi<'li l~f.h•r'11ntmall;v 75 
rotated. the n•lenH(!•link Uii, being nth11:hed to engn,rf!! ·. ll. ~!(~.,,,d :1li,Feri•11ti1il~rfltty,~~•)ring • 
tlw rc•lc•ase-urm11t11r11 !.17 .• i~then. thmst for~ ~1~. (h'at. _ii:i ~~i~iJi,.l,IJ_ci<>nl!l'f~~l ,vith'RTl?llnd. 
ward wlwn tlw rele11st•-nrn11tture is 1,ttrnc•c•d, lVIth Rllch. ('(lllstr11ct1on, It would ht• l•VulPnt 
111111 ·1·11t1·lws .thc;.h,µ·100 in,the aperture !)ft thaf'thfi\jff~~~;~thUireln,·~eoil .2tH 111.11y be 

15 Tlu•n; wlwn.sni<}t:elen~e,n11m11tnre is res.tored,' .. en~~ize<l only\,·hrn{tlw \"l'.rt,,ic11f side ri~'the 80 

tlw ,;prinl!.)00. 11,; .•. hefore ·descrihetl, .. with.- mai11 l.i11e ~c\1,'.tjr:tt,\11-ii\·itla itjs 1 gn11m1lc!tlfhut 
d1'1i w,:;. tlw • 1IP1.? 10:\: (roin. the drcn Inn. teeth . • th~:<)ihrr.1·i1.il ;iJ!J,~iiit~ ti(.; <;l'lt•t#i~••cl.:~vln•n thfl 

fi_O. . ,\t.',th,; s11111e .. tinu• jlwnrin tor; ,kin'l,J.t he. ·,'.;~~•._i:t,:s,1f ,nf/8'~il!i)i:~tii~)Jtrt~1'1itclt'il~. i~t· nt. 

l111k. lli0 ba1·k,wl11C'h lnt.ter.·thei;t•rotlltt'?I the ,t1n1es '".hel1•·th4:',illlX:tlt'lll'\'"rt"hrv.:!:!'.!.·'fo"1l'l4f11tt 
20 ;,,i1l1:-,-wite1Hll'111;.'l3fi 11h~~•~J··the.yin,ts rn1,, .1•n~ili.11r1/s1ifi,n~~/1( ,im1, 2~:, i.•~.f~)'c'•ontiwt, 116 

'.,ga I n>1t _t,ht>•tt•IJ.SWn ~l the •SI<le:sw1.td~rt>tm('f-. ,~·1,,<'h.il,,!tt,'r I. ~,,~:ri•.~•<1~~· .:;thtn ' c~•~n~tts •.o. 
lllj!c>illl'.ln,:t'..Ja!➔~ ·. l~n(l tJ1m1 1lr1n-s .• the finJl(•t:' gt'(~Hn<I. t.l,ll'.: ('tlU: r~f JJni ,.,,,,1 .:H !I thnt I 1•1t1li1 to 
1:1,'i .• ,,,,twnrill:r• hehw1•11:the sp1·in,:rs. h!Q nad • tlie·.•·r.1,t11r'v,~l.i11e~'1:M1~i ~11/;: .. 1t1· :s11i;h, .11 .t•u,;1•. 
1!14f.11Tl!l. into.nposition1 heh\rnl the tooth J33, nml ff' ti1~!" •• i.11csL1~.,.-iMnritc,rs 1 :·urt;: ih,nll'i•tt'll 

25 lo<"king 'tl1~.:side--1,'\vit<'h in tht1 first m· n,~rmal, t~11,11;l•;~bt-(s111'1°~t'iitii,i1,?i~:i~ i;~\itH•iltifhnt tht\ 110 
J)Oi>iitim11. )fh!i ·i;"~itct1°shuft • lwin~. 1mlr,ckec.l. rufwnt \);jtJ:.~t),,· :ri,·,~,,!,tli~{'#t<i1lmlt~l ,<titrl'r-
1,r ·the ren1o'i"nl of thr- tlOA'·SUppo,rt' Hl4 •. nnd . ,11tfolii:-eI11y,.si~·i11i(~t:ffl1'td1i:,ili;thi•c:c~il•.2t !I, 
twin.1?.th11i;, h•.ft;. free, is then rotatetl•.by.the. tlil'Ithy J'",1iy .p'fJl1f~nJ1,~t'1tth1i1 Hi th1•.l'f1i, 
1•oilc;,pi)n,!!}~\111ltil the h1st11nt. th1tt the t;nd . ~tR.:,A<l:!m~"~ t1\:~liP:.tj(~ll~~i't11ii1ili;,'1 1h•r111.i-

30 ofHw '!h1tf(:1'f•i-;t enters .fhe slot 61, nt ,-.:h1ch. m1l,,ottl!e. bnJttrY•: J,t th1:-;:' lnioit' rnsc", of 111> 

j i111e th~ ~h11ft tl1t•rl ~11'.C:JJ>R.to.its normal p<>- 'C(l.ll~~i~he!c11f~pf'dit1~1ijifr'Oit•1~i,1 ~l!l'ftoWH 
.sit i.'"'· .·>'fl111r~if11~1:;,1(ftrrthr-.,s,~·itch hns. bc'tlll, ill ~('<Jiff'e~int:,Ij~·t,i~l~:fr11iTf'th11t 'ih'.whil·h· it 
(1pr•ratc~1h JlI1·: 11nt1.1*iz~tt ion ···11ncl.. 1lt-t•m•rJriZ11- • • H<iws •. ,vfit;tl:)l~e. r(,titr\i siih• i1f1tht1Vi1m in li1u1 
tion of .tlu; 1·i'•lt>11iiP,.l'n!lj!lll't ,is s1.iflicient t.o re~ ·. i~ j:r,'.htindl'.(l.. In l)~C:

1 *~I\~(; ti.It! (~lili'i :H~. 111111 

:15 ". !• .•.1·•.•. t 1.11; .~.: ) .• \·.···•·i. t< .. :·l.'.·.(·:.tr. 1.11 .• •. •.,~1.f. •.1.··.~.•.· .. ' .. •.Y.· to. it. s .. • .n.•. 1. •·.1···•.· •.n. :·l·)• .. o·.·.···~ .••.•.. / .••• 2 .•• 1 !.1/ ~·.j·l·l •. ; .. ~.·. '· •. ;i.•1.· ~ .•.. ·.t .• ~."'. '.•.'··•.·t··.,'.· .••. J .. ' .. t· ,\. t. ; .. '• .. i .. •1.• .. :·.,rn··· ..• • .. : .. l't.
1

i·<.,''' '.•.·.f.•.·.'/'1't' ... s·· .cl 1. •· .. • 1110 
,-111011: , l I,1.1• lnw ll:m • pr, ,:ntl' l11inks>1tr!\.''1lC.:~ , :vc•loJ1('d •Jh ead1, ''!Vhl!e in" thtil.othi~r cnsc• tlu•,• 
,,r11Vid1•\l. ~:i.tl,,';tl!!\: •• , .. ,,,'s ('.f·,1•1H1tn1;t:te,~n11nal~/ .",ri!J:IM~,;~i~J,,~~jl,'. l:.~':!'".t.h!1t11.H>f~\:it. is· ~,-1~ 
P:ll'h ! ro,\" :r•,t.ms1stmj!:nf t\\.'O S(•ts ,1,f r()rtm~ts; • .. (lt:11t that :•t t~!,-! lllllJ..I). hmi 'tl'f'lfl.lllU I of th(, 
'rlw1·1•fi~rt;; t.h~; shH:ft is ~o (.f(llll';h:uch'<I thntjt.' ~11li~Jo,.·j!'!:,~rcli1~1lfcl 11\t Hfr•:'S~llll; tinm thllt 

40 HUI\".,, .. raise:;, t() :nn,· .njw o.fi,trn lr.vrls. nnrl' •. t)ui:t~1•roi11~·1 ·(1imr1~•ct~f \vid,. thti 1'.f
1>t1Wy-1im•0 I OIi 

at· i~a1·!•• 1i.;vH itnlll_\' i,u ro~at1•d ten _Sll~;essire .. • rel11y :i~. gro,~~•let'i :~~•i}11id :~\;~, ,~}Hi ~Im, 1,in. 
-,.;lpp,-: Ill o'r1h•r tlmt tlrn.w1purs whl('h 1t cnr-· ·short .. -¢H'Ctll«':'l. or 'sh1111J•~t: f:htl 1hlf1•r1'11-
ri1•,;.· Illa_\' 1.,t•.·pl,11_1.·e1J. in .connr-c.tion·with nny .. ti!'1•!elar;i.H~~.J•tt:.~,i'11H,j11~ifr1J!,~l111,t when 
11111•• of.th•~ tc•rmmul.8 .of the tl'Tl !'il't!!of con-· th~ ll~r•~~,11'.f! ~w.1K,~(trOI.:t1~1l•fll(' /:IPl'Hlj? 212 

45 tad 0 tf'n11.i11uhd1i (•1t_r:h l~r1:!· '." '• .... ;·,'•·· ... ' ,is'.~r~r~t~•:J~~11(t)~~~]>l;)t'g'2Yl ll!i~,l,(oi·e,~I 110 
Tl If •. 1·1•1.iNt ti?' ·.•H: ·tf ···•' !l'!(l':' .• ~Hr,,}lt'.••1. -~11n1~r. . • 9i;t.to.; tlie: 1.~Pt1'1g. ,~!,i,:i ,wi,,tW: thi.'·':11,•1:rn~rs' :4.l·l 

of .1•1•lav,~ 11ncl ,,11~1hnrv, Jllll'ts whu~h·~~IIY .~ .• and .~15 Rl'e ,tmv~n! Ill((! t:01,tmit •·.""' \\'1•11 ll!!. 
m-141•1111;1-~d' 11pon.an\' l11it1ihlri b11fK\.: It com- . tlie'sprin~ ,2t•; an(l .21t;N''.1rinnl'l,·: how­
Jll'i~••s .,,,·o. !ine-ri•li(v~, ••. 2.00 nnrl.:2()1' .. which, e~·er\,.~lL' ;th11 :-~iffi!ii>!lf i11J~ttli1y~s,.,1·ii1g;,-: :11'1' 

50 thro11g-h tlw1r 1·esrw•d1,·t1 arnrntlJl•(>S 2()'2 amt .()ltt. ,,oficrfl)tnct, "·1th .1•11(•l1.·11Uwr S1l\"(l tlm ·1 lli 

-211:1. 1,111•ri,tP i.l,i•twPP.11·•· th1•m : ... the., 1inti-~-elay~. "!Jlrin~2h .... ~1i.tL21~.·•· 1T n::.11(11!i,ti•i1i,)h1• I"<'~· 
:-.pr_i111?s :Wl; ·20::;, llll(l1 2()fj nnd .two ~).-c111l01l. ,pellt<'r.is,.m:otillr:cl witli :t,r1'(.1'tiJlt'l!ti11J[~l'(lil:-1 
tr11nk-rekast•'.f;Pl'it1gi,; 20,7 nml. 20~ .. ·.• /[he tiff{. :~4' ft~~t:.~2!i, the:·fc1n1I~•·· ·''.f whi.t'.h. h1111.t,",,. 
_r.-1~,,ilia l-1·1.•.la r. :!fl!j hus th1:, p11,ver; thr~••ii~·.(~;!.~)1!~~!:I !2'29; \~'i.i•.• :2'.ll'·~. i,rt«.l;Jli~~>'':•.t~•.r· .. •two 

55 1tii H l'IIUI.I _111.:1• :!·l.!!, ·tooperabr tlw rltt1'1:re~t1~lr'! ·"'ln1.l;1i,~,:i~,~.: 1•.~ct·W~':' ,1).•~i ,ri~•,~ :~'0 ~;nit J20 
l'Pl;JV-SJ)l'I llg's.:!l 1;2l:.¼,· 2rn, .. 2.1·,h.:.H5; 2to Rl}~l .. r. ~8:,'11~:;~,,n.,-c~tt,l. ~l,:m1,1th.:.11 ·•'1tll:h•~st•1·.· :?,\f.1, 

.•·:!t 7i . Said 1l.iff~1~1mti11l0 r~•l11y:~11;.; tl''.() rin<l::/:.:~~i,~)hf:.:~il~ .. ~~1:.:1~J1l~ .l.1,-..~::,.,·,,•i\1w<•tc•cl 
i IIJ.."1-1 :! 1 k :1111 r::.t.l! ►,' the .fomt<'l' of_:whf<:h.is ('011( . ;i~itlj::~ .. '~l~fl!J.•·r!11lfll~1~1,.2:n( .. ,(1)lth1•' tr1111k­
lW('t1\i I wifl1 Olll\ 1111d of .tl1ey11rt11'.,IIH1nr·t't•l"y·: i:elea~~!!Rrt~Jlli: :!(17,: 1111il . :.tf/~ .• tlw.•.h•Ut•r /OIJ• 

fiO :!(111, tlm ,.uw1· NHI. <>f .;tlw•:l•~tJllr, •'~ill.~ :t~i:\:.·~t:i~11t~.:t~f tfi:,ni~.i,1: gf :·t'~'\':!•"i!1~k•~.r11lt•:JKt•• 126 
111:1.11,•ntlv 1/i.111rn•1°tl'r) with th~ .. no11-giiq11rnl~l ..• (l(~nd11(•((lt• .. tl1at ]111.tH~·.i,,tlw .. :.fir·kt-si,•h~·t,,r, 
(f'l'iflinaf of h11ttm:v n•. 'J'lui Sl'('.OJi1l: differ- whllOfhi(f9l'.llic•r·.•s'i•c,iJ'111;,.h;il\\JU1 uiu(o( lh~, 
. 1,tial-wi11clin" :.i1:ifa COllll(~l't;~,1 with thl' ro- .. d,1.ili•rl'11fiiil-ri;l11y-s1iri.i1i!s~17: n1.1cl ,,·h1•11 tlm 
lai-,y "'idl' oftl~! lllltin t:1l.king-

0

li1w hy ,~nc (!1111, .• 1li~<~l'Cinti,f1·1:l:1y,1011 i(«•n1:,1·1.?j:iwd. '-'"(• s1iid 
·.r"·, 1111,111' the otl11•r1~nd 1s ,·onnpl't1•d with one 1,,prml,!.~l1, l1t•11111·tlwn 1·onnc•1·t«-d ".tlh the 1:10 



a 1,282.2117 

:;pring 216, places the said trunk-re](\ase- the extremity of whieh tbt> rotary-pawl 280 
spring 2@7, _in. comwctio11, ,w.ith.,,the, }Vlll,~, i_s lo(:;th'<l,• T!w rotation oft he. shaft is pro­
gro11rnle<l.tl•m;iinal of thi.;.li,1ttyr,\ ,n: thrnugh 1luct><l in lhe.sanie. Stl'p-by-step llHllHlCl' d('-.. 

a dead-rP_sjstaJH'<'-<\>il ':2:ti,. the re~jstnnee of s1:rib<>d i11, 'qlJJllPt·tion with tlw fit·st-s(•lN·tor 
5 which is'11s11alh·.abo1i.t ii<>,o.frn1;.'. • With'the. t~:ich }im~~. tlqt tl1P l'<itary-11\n~nd is eurr· • 7.0 

relays of 'ih~i l~Pjl0atpr,g~,;·)~I J'('~l))t:~ ht);n'; l1lfe11 'gi~P<L. Tlw pl'irnte,111ag11d :!HL t,h() prirnt('­

obtai1ie<l /1y win:dipg'the cpils.:!lR i\11~121\,1 to )ll'lll,,tlll'P.:2S:!. :-;p1·i11gs :2s;1 and :zH-1-, p~.<~\lJ).e­

abont :!;\Q hlv.ns J:(•,<isia11iie (~:u;h.,. The . .linP-. nwnt,t(•Pth 2s:1. :!Ht\, :!Hi and :!SS nn1t the 

relays :WO -iliHl,:.?(ll ;q:v .l:!.;'i olmls rcsi~taqc~t•.· ttiin ;2HH ap· idmticai with tl~e si1nilnr parts 
10 rach, and t~w: }tn:i:.i,l:in·1\y~1:1\,ln.)' ;:::i:!. is· :.div.uf, of: t lH'. Ji r:;t ,c-ch·tor. The :-;aid a 1·111 :!.HU, how- 7:;, 

1000 0l11qs, .resistan/:L', ; ; : . '. , . ; ,,, . ' .•. ' ('\'.Pl', coilt rob, tlw. pri rntP-Sl)!'ings :.WO, ~ni, 
The Sl'l'{l)l(,i-HPIL\l'h.>l'S ,q(th.l,',rypp PlHpl!>yed :!H~. ;pld :w:1. ~() tl1at wltPn the pri rnfr-nrma­

in con1wctjon with ,piy ·sy,;t.\•t.11, ,OTH\ ,of which , ,t 1,1 re :!.H:! is .<_l(mn the first. hrn o.f sai1l springs 
is i]l11strat,l\tl.at){,Fi!l:.:!.,, ar:,, idPntirnl.with ·_an\,;(•pa1·qj(>d.and tlw last.two brot1g-ht iuto 

15 the fit-st-'~i•lt~ctor .V' .• n;.,,·1,,:(:r'.,:, p;trts 'iik_e . !'.Ollt/H'I: aHtl wht•Jl .llw' ,-,air[ 'apnatnre i,; 11() 80 

the slwft-~nfog-:-; <ii,.: (\7. nm1 i,,8 a1id like JfH·: .,tht· r£-1·(•r~,· takPs. placc.:.__th:1t i.s, .the sp1·ings 

hridge-e11.f-otf,1·,cln~·.7.li_ :tl'('. (•1i;11i11atc<! .from :.mo ;111d :i.!1J ,·los(' toµ:l'ther .. ,,n;J the springs 
the ci\'COlld-f-1•foeto1:- F11l'thl·ri.i101·(• ... cond11e-. :!!_I:!. and :.!!I;\ ,-;qi'arntti. {1) the side-Hwitch of 
tors like tlw,;;;; th;,.t 'tl'l'l)iii;;1tt:_ ill 11;e,l1,·i<lg~-' thPr'.>'11ni•i;t.or tfi_i· ,-;idt'-S\'l:itch-ai·m ~H-1-, cs-

20 cut-off-rl•.!:w-sp:rinµ:,; ,s, JB :111<l ~) _am ]WI> . <·apP,11wnt-tingp1• :.!!i;\ <~a111-l11g :!!l!i, sid.e- 85 

lll:llll'J)tly ui1itecl •.!!)cl t1iespr,ing\ .disc;aid()d. _,;1vi\,·h-stop :.!!17., 1111d l't'tl'nc;ting-spi-ing 2f!S 
Fig .. J ~ho\\'!:; tfo, comii:(:t<'n: (; dii_d1 has. 01~ one sidl' of.t•lH•,piYot~ :.!!l!l t·(mfonu to like 

lllllllY pni·t,; U-!)IJ l'il'(•qits: ~-(;i';Y, si1,n)la,r Jo _thos~ l',arjs_of • tlH· fil',-;t-:-.,•IPctor-sidbswitch; '\Yhile 
of th!' 1-ii·,st;S('h•doi·.,. ·1:be lim• and J\.ri rafo th.l· 11,ll'llll!{'_l: :mo. Jin.), ;\1)1, :--ide-s1Yiti·h-wipei.·s 

25 l1a11ks :.!t>O. a:i1d ':!.~> l wi U lie, 1:,,eogi1i~Pd., The:' :HJ:!.. ,lWI, ,:!0-1- and ;\()ii, t,igdlwr with. their 90 
switchcshitft. :,!',-;/ is identical wi1f1't1w lir,;t-sii'- (IOJ:1·1·s11m1\lil)µ:_ ('O!lta('t-point,-; :1()(;,. :107 :>ntl 
leetot·-~lurfi ,,:ip<l: i~, i_i,1t•1:1;fo_i;e.11,:r;,:id\;.d w it,h J$0H; :ion. )\Jo n w l :111: :n:2_ ,\ Vl and :114: and 
the linP-Wijl1·rs :.!i'\;J, ai1.! :!.,>t,. 'tlw .w\,·111!•- :ll;\ ;\1(\_,and :11, al'(> on. ilw other ~i(iP of 
wipPl' ~t1i), .the ('.Hill :!.~l\i, limgit1td'i1ial :1n,1l dl'.c ·,,i11d. ()j mi~. - • :\11i(;llg',tlH; rPl:1 v,.; of the. con-

30 <'ll la 1· tPdh :4;-;j' arn,l. :.!M,. rc•spl'ct i \-pJ,\' .. thy uin·c )lt'('1ol' tllt' .,·pi•ti!'a 1-finP-l'.<'lay :118 rnn by its 95 

mal-p,o,-,t-arni)!iiH,, ;tll(l t\1e cqil-s1n·iHg ;WQ. ill'lllHt\il'P ;\IH (lp_x the sp1·ing ?,:!.O :igainstdw 
Tlie ,·prt ic';1,L llH!I.PllH'llt ,,of i iw, 'ilrnf.t , .. is .... of:, gn!ll,lld-,;pri,ng: :1::: I'. an(\ t lw sprn1g :1:.?:! to­
t·o11r,-<', p1·.odt11:Pd li;,· ·, llH\11 ns ql' ,th~· ,:,,l't i<iil 1:. I w::1 i_·d ,tlh• :;pl'ing :12:1; whPil S:I id !'Play is .nrng­
lllil,!!'ll('l :!(ii,, yprt,i1·al-;p·11,; :21\:J, nnd. \Prti1:al- 1wtizP1I. Tli1· rotnry-!;1w-rPla,v :1:.!~ 1 in the 

35 pnwl:!.H:\,tlti>s:1;id 1·(•r,_i<·,il,-ann:!.(i:!,l.wi11gs11p- satllP 111n11n1'l'. a11d hy_ it:; arnrnturp.J:!-:i, \\'ltrn 100 

pli,·d-.11ith,1,IH• L-:-h:tp1•1,I piP\t•,;!li+,.,is 11:-;,11;rL. Iii(! fol'lltl'l' is lll:l)!!Wti:wtl, for(·(',; ihe,;[n·ing-
Tl11• 1·PIP:.1sp-111nl!111•J .:!.l\,;1 .. ltoycp1-_(•~·,. h;1~· it,; :l:!(i a;winst !lw ,-,anw g-1;onnd-spring __ i)::!L 
:tt'lll:ttlll'P :!(i(i.OI\ {i}P1;igl,1L,;idt' in\'th1d. irf _:ind jll'l'111its tl11;'spring ))f'llintuqt in bt•1\\l 
on 1111• Ide' s:idl\ \\'l).idl a,1:pwtl(l'(\ is ('Olla townnl tl1t' .fol',!lll'I' sp,·in/! ~.:!.:L ~ai(l f-;rn 

40 st1·1wtPd\1·iib nn 1'101)gak,l i\on;l,{'Xtl'l'lHit_y ~pri11g,; ;\:2:t a,nd :1:2:1 Hl'('>'l_l ,n!,it1,-;t('d'th::t.·10.j 

:!(i7 cltat l't•:'wlH•:-._ 11,-; far :ts thl' rniddl1• S('l'tio11 tlwy <,'.OIH~' \ogdht'I' wlH~ll;._,.{T tlw two Jll'JlO\-

of lliP body .1,d'.U11• l]otihl1•-!log':!.(iH._ T!t('J'(;~ t1i~•ps :li!l_apd :12;1 nr·,, ,1ttrad1~d.at thl• s11rne 

IPas1•-link ;!\i!l is 1111d<•r tht• <'i-111t..1/JI pf tJ.\i•.J.-. !inu•.,. TtH' ,1:i111,r<'1: l'(•.!ny :12n ,,., a _ft:atni·e i_'otu-

:-d1:1 p<·d pii•c'1, ,:!ti l .. hut i.t .is, :I l~q !)('.l'IHHl_H;Jli ly • I\JJ-llL~ H l 1 ('.Olllll'( f 01:.l of f iiP type nndl'!' eon,~ 

4,, S!'l'll l'l'd ti). t )tp ,;\\' i,td1-(r:i_ql(• i\L tl\t' pin :.!JO, _sldP!':tl 1ii'fj:,Jntl l-m!. ... i.t)~r,,:· )dl('ll m:1gr1etiz1)d no 
'J'!t(•,do1ild,; .. \i',11,?;.l_i'ns-t,ht· 11.s11a! ~-p1•li(::1l-.:rnd, ·10,opt•n tht• connP1-tion hPf\\;Prn· the ('Hllt•:L 
1-olarr lo<'kini-do7s. :!i'l an,d :!,7:2. ·1:rsp!'r°- • itlld tbP l'alling li1w 1q1d pl:u;" across·0 the 
ti \'Pl_\' a 11d t lw __ :-;i·,!l'-s\\:_it,·l.1. l'Plt•:1,-i.n!i;:l_l'lll :?.7:l; . foqH<'l', tlw ,tPnt)in:: Is of the rinp-!'T-µ'.l'lll'l'lltol'. 

I\' hi Jp Oil t iw 11 ppp:•, sid(;, nf Hw l,_ody of t In< .) : -·1:i1_1s oprl·:tl )<111 i:-. U('J.'f)ni]>li><lw1l by lll('Hli!-1 

[,0 do11l>ll'-1)0.g t IH•_t11p: :u,~ :, lrnt: is ,1:;11_t1;ltt Ji.1· tliP !ii' I h(• a 1·u1:1t lll't' :1::,7 n nd tl1P l'i ll~(•!"-rPlay- 11'5 
]'(•h•:1,-a•-link:!.H!}1:--1ni(su,;11alpo~,1t1,,,n.' .\YhPll ·,-,pnng·s :L~._:\:.!!l. :;::o. ;\;\t, ;\:\:.! and ,1:i:1, Jt. 
till' 1:;,Ji'•nst;:lltil,\!'/H•t.yf tiw-1·111,i111.•1·{01· !" i_'IH'I'~- 1Yil_l_,1!,; 111,>I'(, !·i1-n1·J_l' j111ii,_t,,d ont in thf' ,k­
!!'iz,•d t lw ', l'l'IP,1"<'.·•ri II I., :!(i~) i'll,i 1':ld 'of lll'illt( :SIT! I >I io11 ,I I) fn! 1011· I 1\:1 I·: \dH·n OiH' :mbi•Wl'ihPl' 

1lir11st fo1:11::1nl. io 1·;1t;d1 IIH• s;iid 111!! :2·(1 1•,;_ <'alb· :111otlii•r. -,1il1,,,·_l'il,Pr tlw 1·a)IP11 :-slih-·. 
&u mai11s ll'(1j:,:.(' if ·i:--, ,:iud. i11:-;((':1d, 111;, ,lo11hlp- ,,·i:if,.,,··, in'.111 i,111,d .tl'jlill':ltl!s is n•;1i1P1:.•d in- 12r, 

dog- iii'.' i:.~- lll"i;:d _l11'.,\l1e :11'111:\l'U'P,:!!',r, ti•:\ _fl"t!i11·'.·.:i11 1 L'i~ ... ,l1i'l'('.(11n•.1Yit,hd1:;nq1 fn,llll his: 
poi rd lit 1_1i .. 1'ight !•(t Ii,• ·iu·;1ri11_!!: :,!j.',. ~ .. Jh:.1' 1fi1;Pi:J t:111111,<;l .for jiill'jll)Sl'.>' flint will h<1 nrnde 

1 Ii,· I Ilg :!rl ·'" d ri ,· .. ,1 pl: kr i 11!: .:IJ H•li 11 l'f' :i11; ,','•l,,11 I' •. • E,·i! 1~·11! I_,·, tliPu .. w]:en illlt' ;-;llhs,;rirH'I' 
i11 ,,lii,·li it •. i" ,·,11.1::!'i,1 liv !lw n;lt-;1:·,,.-.!_i111i:.!l;\1.· l1a"r:1-1!1•d 1111i1lh,T. -Iii<'. <':t!li•d ,-.ql,;;,r,i•if,:,r 1s 

(jlJ. ''rl I(' , :, Hi! •i,1•-1 If 1/J;', ::r,s j .. ,:: li:1-, 111'(•\'('lil ('I' t'n_iw. 11\ii, 1,li· ; o. i1ht!,;, a ,::ii f iU_: j.,,, ___ : ,, •. i·, f,i i'P i ·•iiPd l '.![i 

I'• ·f 11 1:tli 11g_tq j h o.p1·r:.1 (, j \ l' . j 111.,ii io1.1 '\\ liPI I I IH· \I" j I Ii 1;w:111:-. I I\' ll'!iidi' hi• ii l:t \' ·,.,,!J, l'DI th,, n:ll • 

n·l,,a:,,. 111;1-!.!'lil'i: 1, ... ,i,'11H" ,i,.;:1,nu-i;r.;:,1._ Tl11• ,lll'','tion'tl1:H·'11;,~ l)('{'ll P:-:i.:;1iri'-,h•d ,,·ith h:s 
rot.1rr 111;1~1;,., :.!,7 .·1i,,c " i-nt:1r:.-.:11'11;,d·111·,: 'ii11n.· \\\iii tin: <'Jld 'in \·iP\I: n(au,:;n\11;.! liii-s 

:.!7,-: ti1.1t i,. ,,1r1il1\ ,i1,_1.p,l(·. TJi;., l:tJii_'L -i,. pro-· t1hj,,,·J: tl11· ,;;,111H·,·t,:ll',i:•: p1·m·idt,,I. i111id,liti1,n, 
(i;, l'itl(•,: 11 di, 111;_!,1· ,1 ,,·1·ti,·:,l,,rrn ::-,-:, .upon _,Y;1h .:1 :,<H·al!'v,l had,-n·l(':!St•-relay ('<>llll1ri;-;- i;ll} 



-.1 . 
iug two coils 3:u 11ml aa.-.. Thu~\.~ WO <"Oils mnch• to tilt' partH of snid (•1dlt:~l first-se­
h11\'e m,1h•r their -01111frol two iipi·i1u;-s,;1;1t.1.a~•!l ' lt•<.'to,· it will ht• ,m,lt•rMtood. thlll 1:tlwir f1111c­
aai, nncl wlw11,tht•,111·11111t111·~ !\;}!-! of tlui, ~011 .tio11s .. on'iJ<.•011, ... ,t1:1.,(:tioJl!o1Jll'tltlif:!'~i1:f~l'l'll,Sthose 
:l:S-l is 11t,t1•11ch•d )>~"suid eoil,' wl,11'.!l _it. ii:,,\mJg- , .i01't•uch' !le~c;,.ih<'ilJot tfl\i fh¼t1~¥J~do1• 1'"1• 

IS 1wti.wd, thp-,sprm~ ii:}O ,is fo1·« 0l",(I )JtJlm di- . ln .. tli/ ~,•st1;1n im~h••;· '(!(lh~i.ile<1i11tlo11, of 70 
l'l'l'tio11 of the spt·H\I,{ a:n. w!iih· ,!h~', 1u·mn-. 

1

):•«1~1,1:"('., if ki;li•111:;th'11!: t~i1i·~/•rl/itt!,tt1111.111lti­
tlll'!' {i:m .... \\'IH'n .. till' otl\l'l' . ,:'.>.1t:i:(•/, tl 111.11.g~. 1 • pl1c•1t)· • •1,( •• ~i1lfi-t1It,rm~~ ('~!IJl!~J(l~·.f;\1':~·••<:h. (•PO· 
mfowil. • for•l'(is .. the:,, Sl)l'I ~1g, )\,3:i. , to\YII nl .tlw . ( ru.1 ... ttn( IOH, e1wh of. }'' )I ic•I\ l-lt:11b11,11s, . ~11. c.011-
s11ring;)lil.lt .. Tl.w,11il'ju:;.t111N1tis s\lcl),.l101v.t\\:~.r;( •.i,11.•dt•d W.ifli':1 h~• (tnt1·11I. ~tftfi~1n·:·by,)i ti•!~. (,>f 

10 tl111t .m,tr .. ~rht>il. t!,c, Jw1~ ,t•oib !i1,'i.:m.11,\• .1,mg~· .• .. !.\YO,,c•i11r(IHf!bll;~;.t11~-'ltt~f ~~;l1khc!;i1~c:H(lii1~)j,,eF• 76 
1wli1.1.11Lsiin11,l11uwo11s.lv. {1,o tlH• • .. •U.l'itl ... ,'~1uiiogs .111uf11:ntl,·.1ilJ1itth! f<, ,it,1f .HJ~f~i;t•li,>c1hJ!', '·' 'fb~• 
a:m ii 11itmn (•i~111t•,.Jnto;m,g1~gi1.11.1(•r1.t ~vif.li:·1.¼1ch : • ff,'.,it:si,tlii;'f<fi•~' • i:,,,,y ... 'Ii<;· .. • ·•s1ii,~1lfvl~l~,1 • }:~•to 
oth1•1\ Thl•, !m1•k,1:1\hi1t;itl!ttl11.vjs .. 1l1•si~rn,l to . ~•·1111.11s 1,f OJ•t .1,1111il1•t~(Ltii1t\li'• ,~•ith:i1l.l·0<:fj1•1~; 
(•c1i1t nil, viro11hi,,:,!,li11t C'{l!lit>i·i,i;~ '.t 1,l; .11il1111~•~ •· .~,.·~ /l!!fi1i1.()ii1gJ~jii~<· fti!i1.inid~: ?f 1f :gh;t>ll . 

• 1,5 IIHl~lll:t ,,r, .tli(i. 1·c•nu(•(·t<1t, l/,V.l.ll,(;!lil½:1f>th,ich ,'. Jt'p11:•ii\W'•!.~ii~~t;f1fft.\J\:···· J,u·~m;~i)ll••~Hiifl\!'l(··',r:·· 80 
;l~l,\'.(l~l.idd.1sl~otl,~l!~W,t•c·t1c1111111rY}11;r1J1•~~J:fl~'.l'll.: ... 1.·1,11g1'..l!/l,'l,l,t.'.1!;.,n~Jf!~t,,.,;:il•i:tll/f(~}!'\'(l!-<~tr)~'.lth 
11111·.1'1:ll•n,;1,; 11f .tl)11J1r.;t~.:,;1,lw:t,11: ..••. 1.Ju1_1:,, Jr1ul,. I t.!11•e l>l'l;\)11.t•.,.l,i~~•,~-.t:t-rro.Jlln!s: .• ::1F ,n:.: ... IIJ)l.th ,.~,·t-l 

p11i ut~•-1 · ~}11t. ,.,<.bl!.~,\Uf'tf~'.t'Ul'. until ,,,t11t,Jfo,' .Jif '.lkft;oi-,11Hl,i:t«ti.:~:IV~f~\~1:hk/ft'.'.i;(iH)inJ.~)(M\i111( 
1•111•1:1t11.,itfp.1J pt tlu, . i:d1hllit'·Hlllg!w(11l~JJJht . ,~,f t1•11j,r.1,11*:;lttl!'..": 11,r, ~~:~,r11~1:tl .,~h,it_:tfttW•/11!": 

20 r1dt•n:,11~ ,u.( Uu\,!;!~l,ll~t>d«11,· 1,11:1:nrs::.l,).!!lli,1¥/,~~f•I~;_ ·!'1 -~1.•.~t1.1 hf" ,1 _;':')\IJF, ;:~•!'1;!J,\JJ?t:!J::)1~; ~!l~L•Bli 

.'.·'. ' ... • .. c ... " .. ' •.•.• •.. '. ·.• . .i.•.·· ·•.,1 .. ~. '.·~.1:g······:',~··l·•·t .•• ·.l.· .. o .. ·.l,l·:··· .. ' .. ·.••.'.· .··.•.t'." .. 1•, .. ··\l. 'e .. '.'J.·l·'.'··~ .•..• ·.)!"1 .•. ·'.·'~ ..... '.·.}···1.t.·· .• ::. : •.•. r.}•.1. n .•.. ~' .. '.. '.·.'." .. ~·c '· .. ·.• .• !.',;.l,'!••.·.f·.:·.. .· ... ·. l . .c' .. •.• ... 1.t. :.· ... • .• fi.,:;-i· .. t:·: .•. !".· .• •• i!Ctttf':~~'~'.·.:'~. '.··.·.· .• ot I lw: hltitr;,; )'91J.!),11Jc),;.th~ .. !.'.UfWild.Q,l'.~'ilii_t, .,l~;rlll~i,.L,ts ;1~I~':"·\,:, ·.:. ,,. 11(~~\ti:J~\i • ,. .t•l 
:fo~. 1,c•, ,n1:1s1:1l .. ~,ttl1<r'.,,llllP ;~".Ji.<md.1~:,;ttU.m~,: .... • ,,nth ;1:1:,.,.tl.tlrt~•:e,it; ;,~f;.i,,1(-;,tt\f~•k·. ...l•l,llt :· 
1u;af!1.w.Li:,L, .. ~11.u•.1:l,{j,i;t!4,), :t!w,.,1:dm1'.,11:11:1:tt11tt:l~f'41,:•·· f1•1•111i1111tt• titt~•j. • •• •• , • ,'.!,tf'.}YI :fJ~ ·., .· 

2a ~l'.l,· ns .. u.h,oV('. ,st1l lt'(L '.!lf':'Y"' •!••~ t!i•i:!'!lti!i~,:,·-~~lr .. 1:t1•il;.f••1•;.;!l1t, _ ... ,. Jff< • :11l:h tO' 
~I ,H I llll'lt•t: I ".r l't.•~t.:,11.:,(•.-.'U)k. •• .. '.·"'h·•.•:'.J .• '.ti .•. t•J·r ... '.'.·l·:···:,.,t·f·I c1 ... ~·•.•.·i . .-···. :l',I(.· :.1 .. •. • .. i .•. ·.,. .. '..):s .. ·.•·.·.:.tn" .• :'.:,·(·'·)J:.r.·;1:.Jt •··.!·:l:··! .• ~.~. ~· .. ··i·: .... ~.!. '..~.·.:!.; t•11t1·ht•"' 1111• •lt11tt!., ,t(t11HI ·holtls tll(!;Sllld::1lrnt~:''fl1~hs1•lt•ctc.w .:Ii{ 1dVi1 :Wh 

. I ,lt•-tlc •I! ,111i of ~'.!IIJll#,,!l'Ul(lllt.: \\' it),:t 1.11; !~~liii(t ;;.·: 1}!,)11\l:l~-~\'l!,!Jf:itd~m,., .. ~\!'>i rn Ji.(. 
'l'l 1i• ,;hi•~· J>t•it(!-(·(•:1~\,1',iH f Ill: ~11,1W,lWJnt1~!;}lt,•~·. /!!'!~l,~i,:rn.1•s 1Jf1:.tlf(,·: ~IJV:.iJlj,1f:: 

so f;C:t.·il.11.•il ._u.1 •. :e.:c..'.':'.'11.• .• d.1·A· •. ·l.l·l·_:\.\'. •. ·1t·.'.• .. ·•• .. U.·.t(.·)·c· •. • .••. fi .•. · .. t.i.,,..,.·:.~ ... ··:· •.. ~.': .. ·~.•.-.t .•• ('J.-/.1t<.·i.:.'.' ,a:.:wJ.•.'.f ... '.-.·.1 .• • .. :.>f.;!,P ... ~.J:, mi. 1·1•t11 r11,;,tc1,Jt~1111,1,1;11rnkri•l1i.n,~•~J,: \:iml.fj.l,l_qt}/:;~: • 11,.•1:t.:,t:ht• •· .. fjJ,st•+; 
1i,(1•m11J:.l>Oth;•!:t.'!;\jM~-tJ\{)!iiJl)~J.;'.hi.!~,L~t\i~!j; . J!!~\ ..... ·. · ..... ,.· .. , ,., ... ,, , ;,. . 
11f ·flu• ,,;baffitP•.:,ntl! Al.O;lY!IJ}\ •r~1~wt,,t'!:,,t t ·.•,.•;:. ,:,',.,,m:tn!'.',nJ!!,'>J!!.:!J:k}i•~ir(:1H:t,iii•1;,'lt(!f 
1•011! :tc·t~-p, 1i rlt.:• :u L.,·,. ·,. Tl.IC! .· ~:iHl 'i•.i~jl•~slc,;(lli(\l:, ,:ih11{?iJ}ini:;- !iti:;t,~14W~f'l'J..t~;•,)iff,'.•t 

35 .s111·rnJ! .11n•,1H~'J1111l:b' •1'111t, i'f .~\•.1Mil;,1·~•~'i:f!!1,}.~!l~'.f c1~jt1,1i~.'..~j!!W;rll1ft;:,!1,1a,ii'.,MII • •t.ti;,1• 

as I l11• sl111 f~,:•:•!~'~\!11\~ ,ff!l/lW't!/'!.ll,;)'i::, • • ?,c<.\jt • • • 
1 ... •··•."llf)lil.:l:!i!ll/~t,;~,wmt:w.1i1,,,1b•\r1~ • :tl,(lt 

. 1•ut1•1is lh1~-~11,t.!Hil:;;·t;h,1Jt:h1:\~Jti, ... ,. . . ~fti .. ' 
w.iJI .. l1tt,iJ'111.\\il\~·:,n,1•,is11i.il.···~1,1ii .. g Jl,-!l)ti.it,inil /(nil,· • 

-to 111:1• ,(!l,IHl~Wi~(~.f,i11;:11::,,:i,11,1;v;~i~•t ·;,:,i_;11.1~•,tj1 ''.:j.i.'.' 
.. ,,·hid,:.,1 ... nuii,.-~;i;;:;:;i;h1l~1,j;i:,;~,i;i';~'f.ll.l•,tl;:ii;~tf ~fo·t· 
inJ!•·>''l.111,;.l,n 111,111' Ii~• •lllll 1cfy •·i 11.1,; ~!l)~lj;,,lt,f;~f' l'.ii~\'t t~Jil 
't:111•11 . tl!.1.1 .. ~m}h11,l,,l1.:d1~ .. b .1JJ~~Xi-'•~:,;!¥i~•,;c~~J~, •• • 
t1ons of .Uu•.lrn.,·,:1LJn1!IPl!Y,S\:~f1;,1J11 ·1 • 

• 4 o,.: t :.I•~• 11j1;nJJ&:f[,l:l!~,:r,.~ !:i1.i1~1:·,1.t,11t~ffilJ(i~~im~; 
•.· .1,,,, ....... ,,if .IJ,11,(l;1tAfUff~,,~t}1l1~1. 

• •• ... • 1·iri·11if,,;, ,)·(.· llW1tf.fif1J1i1.1•'.::(1.: . 
.. JI 11• . 1 I Uft•itt•nt !Jl"#flHiJii:11,~,;:'.l. 

l••·i llw 1:y t•i r1,f1~t;;ih•i(1f1llV,:,liij ·.· 
·50 lw ,,,,,:111.•tl,c11{,idc(,,ft' l1;t'.i•.:i't . 

• •i un1,r1 sP,- .f h1111~1: 1Jit,n1.,tJf:l).llH!l1t::1hi!\ 
• wi.tt•l i111:,r11lf:,111i .i,.i,1l,nriti:1#\)!!1•il.:n(\lt..:~\ 
t c;1:,,':' .Tlui, t,<l~~j11d1.t1;)i.;; ~i/1ii1ii.Iiln~(1.JiJ;:•~:r:;:, 
·l"C'.l'I' ':"•!I: ::11:~11J,:1~lC'f.l!),~l11,.1w:: J\tt,g ''"-1#:1' ;f• f;J:IJ.jj.: 

.. r; i;: ; 11, ,11 -1~1"'''fl ,.:I ,;,1, lit I. i 1,;i,.,1 wn.1.g,i\t;11,f 1:~,?l­
.1 i 11h.d.i.witrg.~ '"l.kj;111,t~ :-J1hJf,i,{t,•.1Ui-':1~;l.\~:: .... 
!!)' i~l!N~~r:J1,yJl11<,JJ\:itd1:,hf~l~~-1,:,1lt¾1rt,( 
1 i fl ,:ljni« h~tir!'ut:h;,1ii ~:hf:i•'ii/J~vf~:111u.11i;t 
11.11!1 {\':',~\ti.fl :.jlwi :llfl•'l''t .. t1J,,1n}f\Ylh\ti,'t: '•~l•Wi: 

ao 1,.-,,.~•1l .. }:~.11),s1tnt~!l1W.fl1'1l-,~1s.:~:l)1J:;·~~~'tt~~fl~!t'l~!J1; \ ., , .t: . 
· ''):J• 1µ: •. t,tl1~\ l!f"k~!!li:t•,l111>h:rJh!•J;!"';.~~~~p- (',, ,.,.; . .. / , ·. '!· , . .,,{mi:r: 

n111t,1~~ '· ",\I'd l1.t!1,t,~,:r11.1Jiwl., J.1111~,,,~,1c_l11J1J1r1,l, w1t,l1y ))~ir~'tfr "" tt: : > ... ·.· .!(mi('.Jf~ •; .,, .... . QJ ;i.!~11,,:1~•··'. . 
1l11• hr ... t~Ht•l«:cht.1' ,.J• > of .1 l_w ,•tnl•(•g~ .I I ff\'.• 11w1, ... J_'~IIS,l,t1J1;Jh~ ~:•irt,,q,r,:'.'.Wttt.!11,)1,:tt!J,;~f.tl•$ .fir::4tJ .... 
llt'('(~S '·1)11 ·C',~11l1H111lr011, :,,\lfl!.••· .111-;~~. 111wts ... lll't' ...• ~~rr•t<>t,(t• :l>i..•~!/11,ll(',\ ·~llllEIWl !l>lt!C,l,o 1111◄l}o t llt'l'f'• 

06, l_ilwwhw ,-.~1,,1·1,<;<l'lllWL .• ·.Wh1•11 )·l~f(;l'l'flf',c> ls. Jtf ,6t~vf:)t1(1111¢ritWril." 11tt1·1i:cf 'iti: i1fi11Nt1•.·~/:.io 
. I , .. • l 

I 



a 
71. The energizing current .that. pa~scs w·omtded· tei·minnl of battery B1 atlCl to • 
through saw. Yerticµ,Hine-relay at t~~~Ai~ne grm1n.d G/ ., X.lw prirnt(!~llf.lllµtur~ 121: hoi[\g 
enters the Jn,e nt the grqund ter,,nmttl ~~ . 1ttt.m¢ted,,mt~•1tntl1,('lst<>ro,Hmn'u>,)iaWly,.the 
tlwn pas!!()S .to, the ground•,RQ~t 22 ,and . r.s.c1n)em(~ut0.to~h·-J:1:1-;fii:;:t, dears 01•: J1i,mn•· 

5 through thpo ¥Pring ·33 to the .v~rti~1tl•line• 'wiges the qsq1p~meriHinge1: tHH, ,Yhichlattnr- 7u. 
e<mdU<;toi:.;10¥, th~:nc.e through .tlie vc,irtic11J• th.en {tdls 11gi1ii:'r,t the second to1,>th ,1?1, and ' . . 
si<le-r,;,,·itcltawiper:H:1, C()ll(bictor404, v~iti~: wlwn .fhcarrwtitre _1·etnri1'.<; M.it;,,110.J.'ini1l, po-, 
ca !'-1 jiic•reXa);' f>O, ,s6i!<l!idtpt:J<Ji:I;: br1d,gfa7r.::, sit}<w;this_ l11tterJt>vth :11,lso chmrs -j11;t1_1pttlrn, 
o tf -1·eln~· ,f>pr1ngs IV. told • $!), .. cQ11~l1wt():,;s /W6,, .. ~!litl ,•~e,11wuiep t~fh1gcr; • ··At. tbut Tni-1 i~nt Urn . • .. 

10. 4D7 lll~~1.1os_ t_~ the ;1,1-0-9-~gi·_ou;nded te,i•ro.in,nL •si~h•c~n,:itch. is. dn1wi1,,l1ito tlie J'ic(•ond,.p9siti~n 7 Ii .. 
~f hiitt{iiyl_l1-Jo gr21l)i~ .q!, •. ~l, ti/i"<l$1~lt/tlte1 :b~·; thu· .. l'I!trotthJg.,sj~rtng 1:w; .withth'i :~aip.-, ' . 
lme•re1al~f'Hl'lllg _• ... 13:,:;,,IS .. • f<>:rG~,, •. 9!),,tq, ,the-' :l.Ulf }4.0 l''tf:tl'~~- iiga1rifit. the ('aJli .f>(i;_, -lt1.w1ll ' 
gro11n_(} ~s1n-1rfg ; 75, : {~'lGe, w4tfh : _gperat1qn'. • b(i ;i.1mlerstood th;it it,;1e · prongs .9f. .the,~.dur-. , ·.:. 
(; l<)S!!S.lt,se,i';pn1• µ_µigr~tjzlJ:ig~9lt9J~i~,;;-f/~r9"n_g_!!, •c:akd -~IY<I.· (f!:tb~ ~irik lOOctJ,n1ti,:estf il,1>,91r t1ie; ' ' 

15 the .. '~~-1't1~itl~_~a~e~:·sn;.; j'p;e; curr;,e,~~Jhis ·.. _ r~l-iha l~cd e~tl'.CI)Uty of. t ~•e .clo~1hJn~1..l<lg ~el.ea~•- 8 0 
,;ecm~cl ,c11·c1nt, ,~~ter"" ,th~-1J!fe,._aJ:~e.;.S;?ll_t1,q.: . 11~wRrm lf)a.1ti:t! ol!iJ•ffic1entJongtJ1 tr, per-nut, 
tern~uml ;(j•:: 11-n.d. <.then wrsi,es; .. ~lirou,gji;Jh~ . tl.w ~,•iM rrlt!~~.,ng•Jt1.'IH .}Q/'i'. !:p lJlO,lA J1:<\!!}. thw 
s1· >rings J~·, -~rw:.,r:r ]?:; :~ff.dJ'i,b{/?X:tOV(~-ti~·•.' yps1~Wn ;~h]i~:i.t.(f_</~U]ji~ \Vl;leJ} t1:1~ _lln1~~le~,~ag. 
t Jro11gh th~ p1~l~,~~t'R?1:'.~1¼g~J~1,,a~~:.~:6.,;.ti'1i:\. ,1~ J1~,Ut n?rnu})~Y: J~cked , hir the .. J:ii}e':\~'111.}k 

20 eondn~t?r,fl'O:.to :t~e-. yer,faeal;m,~~t. ,JlfH ,·.••ft"~,t!> tlie.pqr-;,Jwn:1{:0li,';,iillr~•.,;;,whn~•~he sa,~d. 85 . 

.... • . ••• •. J·)·l.lSS.;h~ .. _ ·,11w.i .• • .. '.. ·. _c. ·ce_·.·.·.· ..... th .. • •. :C. f. i_ltg.· ---.p .. :, .• ,.l.·M. • .. :·.~.-:.t_~Q ..• ,.J_:1 '.d!:·C·'·o·r· .. ···-s·.· •.•. ~J_ .... _1.,,·l··•,_.: •.• '..l· •. ·1_.P.IJ.!J .• ~.~.: .•. ·.·:.,.·:·· .•. ~.-o .•. ·:ig. • c:!B-.·:.;_ .... te .. : .... -.~ .•. ~_·l·}·····t,e.C .•. l.J.·i· '.l.,Y.i .•. t,h ....... 9.•.]Jt .•. '.: <.E~ .. ~n ..• ~.·.··:n. •. '·g·J·.:Jl .. ·g.: • . . .--U..~.; Jl,~:•@<l; t1,0fJQ ;i;W~ JIO.fl:::~<>!1.!1~!<!d;_t,f)rm17 , :. £·()m,·s~r~E:t)l'CJ~gs.:· ,\.kthe ,n1.ommt:tc, ~hut tl~ll 
~----t1nl--of .. ~"4t~fj'·~Lt1,HCJ--~:'~/)lJ~4-'~4--,'.'l'b.~ •... ,SJ4e,i,;\\'.lWli:,p,asscs,..1P,\lll .. 'f.\µ~fii:i,;t.,,ta .. si~cqnit 

' ,·extict\l-t11ttgnet 85 then ,nttri'~s,tlie '.v,er,ti¢:u.l, .. ·J)Q.~iti9n .. ·;t icu-cnit.i!:-1 compldt•(l tlmongh.tbu 
25 iirir11it111:e: M~:·~~ici'jt~ff.::~~i~fJ'lle}ijit#ic "1~of~ry,~111)1cg'iiet 101{ wJ11ij1 •·.tf1c _,1-;idea~,,~itc\1- uo., . 

shn:ftJ;1\·o·.st~psf ,--,'..~.t·,:t,he--sprst-s.tep,.f:,f,~rUl:se,·•· 7 :W1pert41;·celq:st,i;~w,it1Lth(\··.ci_1nt11ct"J)Oint.·li>J;; 
the· Telea~•lu1k ~o, Ii;!_ w1thdra:wn frQm,th~, The .l'l_ll'l'.entthen. flow1; .from tlre~rontld.tcrs 
dpubl<:::d~~'.lQJ; 111; :~vl;ii~!~ tjp,eJ~t~gg {Qf. ; 1'!ii:ial • <!11>t.~;·the't'iittuct~1>~ji1t v,I, t\t,~·ongh' 
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the upper tooth liJ2 at about the time that the shaft-wipm·s al'e rotate.d onto the first contu6t of the second level of their ni;;pective banks.. As /,O()ll as tho energizing circuit 6 through Uw rotar.v-magnet is inten·upted tho 1·otary-urmutut·(1 the11 begins to return to its normal po,;it.ion, and the pr·i.vat.e-armature 121 u;; well, following up the reeeding.move­mcmt of the 1·otary-al'mat1.11·e-finger 120. 10 Ym·y soon tlw tcx1th i32 cfoars or disengages the escupmrrnnt-finger ms also, and the side­sw itch springs into its third position with Urn ei,:cnpement-finger 138 :iga inst the side­switch-stop 14(i. 'Ow shifting of the sfrle-15 switch· .takes. pliice jnst before the inter-• rupter-finger permits \Im interi·upter-:,prings 118 and 110 to tei1ng:ag-e, so tJrnt, by the Lime thnt they do reiingaµ;e tlm energizing circuit thut has been described thrrmgh the rotn.ry-20 mag11et hns Heen opene.d between the. side, switch-wipei· 141 and the contact-point 151. Wlwn tlie mot.ion of the rot_ar,v-armature ceases pernmnenUy, the operation of the first-s1,lector tlum comes to tm end, the line-26 wipers 53 nml 54 having seized upon an idle trunk-line i;imilar: to the tnmk-line whose conductors 421 nnd 422 tm·1niuate at t-he tenth ,.,st•t. • of c<mtacts of Urn second level of tlm SI .. 1.,nw .• forn-b.11nk... 1 .... '.]1.11 s.·e.,lzed line is pro-so teded from fnrther seizure by a guarding potential tiemporarily established at the pri­vate-wiper, nnd, therefore, at the first con­fawt of Uw Sl'cond level of the private-bank 51, u.nd to 1111. other private-cont.acts in m1.1-l-35 tiple. Snid guarding potential is ustablished by r1!ason n:f the comu•,ction between the g1·01m1hid. terminal . of hat,tl~ry B1 and -sa.id privatu-contacts, through the ground termi­nal (P, sid11,sw.itch-w.iperl42, conductor 4,2:3, tO back-rc1foim;e.-0relay 81, conduct:01· 424 and the. private•wipe.1· bik . Similarly., sh~uld any fil1!tLsd1-1ctm: npp1·opri:l~e to its use the sec-­ond, ttunk-line of the sa'me level, a guarding potential wiU then appear at the second p-r!-'6 vate-contuct of the second ,level of the prt• vate-lmnk 51, 11S wen as at n.11 other private­b11nks in multiple .. And should n, third first­selector H.eize t.lm .third trunk on the same level 't\ guarding potfmtiul wiH appear also at 60 tlu~ thil'd privat.e-eontact of tht1 second fovel; and should the fom·th, frl'ih, pt(:., und ninth t1;unki:;. bl~ . occupi<\d guarding potentials would. be. found 1tt the fourth, fifth, etc., as well u.s at.the: ninth privtite-cHntact-t.erminals 65 of • the. $ee<>nd . leve.l of the private.-bank. - • 1'hel'efore, if the first nine trunk-]inos of the . ·· second level are bui;y a guarding poti:intial is found 11,t each 9rn\ of the .first nine prtv:tte­•·.·· ... •. contacts of the sec011d 1evel ·of the pnvate-60 bank,51. If tbi~ condition exists at the time that the calling ~riber grounds his. ro­tari~li:ne-oond11c~. by ,~sing button 30, the rotation of the . ..-. will not te;rminate .. as S®n &ii the wipers have cut onto the first 6 terminal of the level to .which they have 

been raised. The first nine priv11te-contacts being grounded, then ·when the citlling sub­;,;criher grounds the rol.!try side of the line the side-switch trips into second position.in • tlrn manner dciscribed; but. then the .rotation 'Iv, of the shaft will begin not to ceasn until the 1 wipen, have been carl'ied tmyond the last of the busy tnmk-li1w1i, . .in th1s case onto the tenth termirntl of the second level of the banks in question. This .·operation takes 75 place • in the following manner: The ener­gizing ci1·cuit through the rotu.ry-magnet oe-ing closed, ns was· pointed out, at the junc­ture when the side-switch-wiper. 141 engages with the contact-point 151, the rotary-arma- 80 ture. is attracted by the rotary~magnet 108, and the shaft is rotated one step, in the man-ner described,, so, that the.,line and private wipc,rs are rotafod into engagerrrnnt with the first terminal of the second level of their re- S!i spective banks;, At the same time' the pri­vate-nrmature. 1s . depressed by the rotary­armat11re-finger and the inte~·1·upter-springs 118 :md 110 at the end of the stroke are separated by the • interrupter~finger 117. 90 There being a guarding potential af the first contact •which the private-wiper mE¾~ts, a cir­cuit is completed. through the. private-.mag-net 122, which extends ·from the grounded te1:minal ~-P of the battery B1 through the 96 private-wiper of whatever ~rst-seleetor is occupying the fh•i,t trunk of th:e st>cond level in question, through the bnnk-multiplying conductors to the contact-point. with which tJ~e private-wiper f>5 has enj.?aged, thence 1011 , through said. private-wiper 55, cond1wtqr 
1 

424, winding of the bnck--re1ease-relay 8'1., conductor 428, side-ilwitch-wipe1· 142,· con-tact-point 152, conductors 403 1tnd 418. and private-11\agnet 122, to the nmi-grounded for- 106 minal of the bitttet'.y B 1 and to µ1·ound (;11, The private-armature is therebv retained in its attt·act<:id position even after the ei;iergiz" ing circuit 1s broken at the ,interrupter­sprinirs, and while the rot.iu·y-nrmature,fin- uf l,!!!r 120 returns to its normal position in re­sponse to. the retracting fonSHIII of the ro, tury-armature. retr.iicting~,;pri111r 113, since the escupement-fingcir J38 .. is .held .prisomir by t.he n:pp. er· ~o. rein~st ... escap. em~llt-too.th 132. llli The, s1de-sw1tch-w1per 141 h1nng, therefoni, 1·etninoo in en.1-,l'U.p;ement with the. groUIHled contact-point Hil, as, soon us the intei·rupter.­springs .• reiint-,Yage .~he enc•r~zin~ ch·cltit thr.ough the rotary-m1tguet 108 is complete,d 120 once more. As n result t)~erot,1~rv-armnture is iittractecl again, thei shaft is, t'otuted one . more step, and the priva:te-'wiper 5.5 is moved ont6 • t.he second. terminal of• the· second level , ofthe p'l.'ivate-bti.nk 51., . Said second contact .125 nlso. being ·grounded th~ ener~zing circuit through the privute0magnet-' .1s .. still .. mail)-ta ined. so thitt the side-switch is not libereted when the rota1:y-a1'mnbn·t~ aga,in returns to -its normal position. Clearly, then, the shaft. 130 
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will be rotated in a step-by-step manner 1as rotary line-relays 69 and 70 will be mag­

long as the private-wiper continues to meet, netized at the same time, and, as a result 

with grounded-private-.contacts. After ha".- following, the release-magnet 98 of the first­

ing rotated onto the nmth contact, the pri- selector will be energized and the first-se-

6 vate-wiper is rotated one more step and lector will be restored. It has been de- 70 

brought into engagement with the tenth con- scribed that in its action the release-cam­

tact of the second level of the private-bank; arm 3, as it passes down when the receiver 

but, this last contact being devoid of guard- is restored, flexes the release-springs 25, 26 

ing potential, as soon as the said_"'.iper l_eav~s and 27 into contact for a moment. Of these 

10 the ninth contact the magnct1zmg circuit springs the release-springs 25 and 26 are 7 5 

that has up to this time maintained the pri- connected, respectively, with the vertical and 

rnte-magnet energized is broken. This oc- rotary line-conductors, while the third re­

curs at just about the time when the rotary- lease-spring· 27 is connected to gronnd G3
• 

armature is at the end of it's attractive or Therefore, as a natural result, the temporary 

15 forward stroke, so that the private-armature engagement. of these three springs sends a 80 

that has up to this time held the side-switch ground impulse over each side of the main 

in its second. position, by the magnetizing line, with the effect upon the first-selector­

force that has now disappeared from the Jine-relays already described. The current 

private-magnet, falls back upon the rotary- through· the vertical-line-relay, during the 

20 armature-finger and follows said finger as release, passes from ground G3 through the 85 

the rotary-a1;mature returns to its normal ground-springs 24 an!i' 23, conductor 400, 

position. Between the time that the private- release-springs 27, 26 and 2.5 to the vertical­

armature is released by the private-magnet line-conductor 402, and thence through said 

and the time that the rotary-armature fully relay to' the non-gi-ounded terminal of the 

25 regains its normal position, the escapement- ·battery B1 and to ground G1 • Through the 90 

fj.ngcr 138 which, dming the rotation of the rotary-line-relay 70 the current flows from 

shaft, has been resting against the foremost the same gro~nd G3 to the rele~se-spring 27, 

tooth of the upper escapement-spring, dis- thence throl],gh the release-sprmg 26 and to 

engageis from said tooth and permits the the rotary-Jfoe-conductor 414, thence through 

30 side-switch to pass into the third position. the line-relay in question to the non-ground- 95 

It is then that the side-switch-wiper 141 ed terminal of battery B 1 and to ground G1 . 

leaves the contact- point 151 and passes Since the contact-points 149 and 153 a&'iO­

onto the contact - point· 155, illld that the ciaied" with the ve1·tical-side-switch-wiper 

wiper 142 passes onto the contact-point 156. 143 are connected together, and since the 

35 The disengagement of the wiper 141 and contact-points 150 and 154 of the rotary-

the contact- point 151 occnrs just before sille-switch-wiper 144 r,re connected to­

the interrupter - springs 118 nnd 119 re- gether, it will be evident that it makes no 

engage, so that the circuit throu~h the difference whether the side-switch is in first 

rotary- magnet is permnnently broken in or second position, as the ·energizing· cir-

•o order that rio further rotation of the cu its during the· release, as pointed ont in 

shaft may tnke place during its operati.l;n; the conditions under consideration, will still 

and the engagement of the wiper 142 with be the same. The fact is all'cndy familiar 

contact-point 156 provides the prirnte.wiper that when the rotary-line-relay is energized 

55 with guarding potential. The side- the private-magnet 122 is energized as a re-

45 switch-wipers 143 and H4 ha Ying 'engaged sult, which latter during its energization 

with the contact-points 157 and 15S, the sub- maintains the private-springs 127 and ms 
scdber's line-conductors 40-2 and .414 are ex- in contact. It is also well understood that 

tended through the l'espective wipers to the when the vertical-line-relay is magnetizell 

Y(lrtical and rotary. line-wipers 53 and 54,,, the private-spring 127 is connected with 

110 res1wctively; Said ,vipers be.'ing at the time,

1

1

,.

1

• ground (?4 at the line-relay-springs. It was 

in ergngement with the tenth contact of thei,, shown ttiat when said priYate-spring 127 

second leveliof the line-bank. the calling sub-)! was gro~mded, and while in contact with 

scriber is th\u, placed in connection with th~\\ the spri£g 126 the vertical-magnet 85 waH 

repeatel'- R. i, It may be stated at this point1! energize~[; but in this case, since said spring:-; 

55 that if, after the s~1bscribcr has begun to\~ 127 and '126 are not in contact. but instead 

call, and before the fj.rst-selector has trunked,, the springs 127 and 128, a different. circuit 

to the repea'ter, he should desire to discon-
1 

is established that compriHes the relea,;e­

ti.nue his caH he may\interrupt the operation magnet 98. The energizing current in this 

ofJhe first-s~lector a.nd restore it b_y simply., circuit passes froin the ground G1 to the 

60 hat\ging up his recei\ver on the switcl1-hook . private-springs 127 and 128, thence through 

2. '~This nmJi occur while the side-switch is the release-magnet 98, conductm-s 411, 412, 

either in the first or second position, it I 413 and 408 to the non-grounded terminal 

matters. not. As a result of restoring the ' of batterx B.1 and to ground G1 . When the 

receiver both sides of the main line will be cam-arm 13 clears or disengages the release-

65 grounded simultaneously. The vertical apd springs, the line-relays 69 and 70 then be-
1 

105 

110 

115 

120 

125, 

130 



11 .come doonergized. As a result, the release- rent through tlrn windings 218 and 219 of 

magnet 98 becomes deiinergizctl and the nr- the ditrerenti11I-rd1ly {>Ill';.-;(';, through said 

mature of the latter in regaining it8 normal coih; in such a direction th11t the said clif­

PoSition restores the first-selector·-switch in forential-relnv dous not become energized; 

,; the well-known manner. It 8hon1d be made hut tll<\ vertical-line-relay 200 does, uml the 70 

clear that when the first-selector-shaft is lntt.ei· nttr·ncts its arm11t1fre 20'2. The .en: 

first (>per11te~ and when the off-normal-- gngmnmit, of the. springs 221 1md 223 during 

spring H6 closes into electrical contact with the time, t.hat the dift'erentinlsrelny-spririg8 

the contuct~point 08, a gmirding potentinl 211 and 212 nre in contact not only provides. 

10 is then established iit the conruictor-private- the calling sub-station with talking battery 75 

bank-eontact'l, through the so-called pt1ivate- , current, hut also causes the rotat·y-line-relay 

normal-conductor 4:W, to correspond- with 201 to become energized: in i;~ries with the 

the m1mber at the sub-station #7()()0~,:i,'he resistance-coil 220, hy rmtson of part of the 

8$tablish:merit of this gunrd!ng potuntia! is talking CUI'l'llnt being diveritid through said 

16 for the purpose of preventmg any caUmg. rotarv-line-relay after it leaves the conduc- !lo . 

subscriber from establishing connection with tor 429,. which .~urrent t.hen pi1sses to the 

the·Jine .;t:7i:>00. ,ove1: tlie m:irm11l-line-conduc0 non-grom1<led terminal of batt<-,ry B1 .and to 

tors 427 a11dc'428 tha.t terminate in the con-· • ground G\ But the em1rgized condition 

nector-~•nks~ while the said line h, ·making· of said vertical und rotary liM-relays hus 

20 the' call.:\ ~~t when the sht~ft ~alls to it;; , no ~ignificanc1: ut present. _The calling s_ub- &5 

n1>rm:al pos,tion, when the switch 1s release<l,.· scr1bcl' uow, 1t will be 1wuleut, each. tune 

this ~uanii!'lg ,potential is then destroyed nt that he operates his calling device, destroys 

the instant\ that .the normul~post-arm 63 .or opens the circuit that providtis his station 

forces apart. \th~ ,spririgs 68 imu on. How- with talking current each time that either 

25. ever, since .the ,,tlling subscriber continues of the springs 33 m· 34 is. moved from the 90 

to make.his call, ht! continues to operate his contuct-point with which it normally en-

' ,,r.api8f'ideViCE; tp o~tain t.~, desired connec- guge..'>: But. the. rotary-IIm1-relay is n<?t de­

'l!Sn.. AttentlQn . will he called to the fuct enerwzed, us mll .be pomted out, until the 

that tbi guarding potential established. at vert:ical-line-conductor. is grounded. The 

so the. ·private7;wtper 55. und, th1irefore., at the subscriber afte1· having pressed the push- 95 

- t.enth cou.t,µit .of the second level of the pri- button 29 twice and the push-button 30 once, 

va~-bank/51, fo_rces a curr~nt through the continues by pressing the push-button 29 

auxiliary-relay 222 of.the-repenter R, wliich ngain four times. Again the vertical-line­

relay qpon attracting its 11.rm11ture clmms n cpnductor 40'2 is momentarily grounded four 

86 circuit that provides tlrn enlliug station with times. The firRt-selector-line-relays 69 and 100 

a current that energizes the primary-circuit 70 having been eut off frotn the line ut the 

of the ~alking apparatus. Thti cm-rent thut irn,tant thitt its side-switch passed into third 

energizes th8: relay 222 pusses from ground position, and the line being connected then 

0' to the side-switch-wiper 142 throu·µ;h the witl~ the ~·(1peuter R, the gt'oun~ling of. the 

40 back-release-relay 81, conductor 424, private- vertrnal -lme .conductor then energizes the 105 

~jper 55, •l'elmt&~-trunk-con<luctor 421\ au~- line-relay 200 and the <liff'erentit~l-relay 209 

thary~relay 222 to· the non-grounded form1- of the repe1tter R . The current m this case 

nal. of bntter;y B1 nmf to ground ( t1.. The nfter t'l~aching the vertical-line-conquctor 

relay 222 upon attructi11g its 111.·11'rnf,11re 238 nnd the vertical-side-switch-wipe1· 143 • of 

46 fol'ces the auxiliary-relay-springs 221 • nnd the fin;t-sulector·passes through the contact- 110 

223.into contuct at wliich tiurn,us it hns been point 157, the vertical-line-wiper 53, trunk­

stated, the ca11ing ·Ruh-stntio11 is 1n·ovitletl conductor 421, ditferm1ti,,l-line-refay 218; 

with talking bnt.tery currm1t. The current condnctw 430, vertical-line-relay 20(),. <-'<>n, 

passes· from ground 0" und t,hl'Ough tlw ductor 431 to the n,011-g1·oml(led terminal of 

60 differential-relay-springs 213 .. arnl 211, batt.er_y B1 and to ground Gl.. • E~ich time 115 

tht'<JUgl) the auxilinry•-spri ng,, 22:3 and 221, . that the. verticttl-line-relay 200 is energized 

resistance-coil 220, differentiiil-reliiy-coil the spring 204 is forced onto the spring 205, 

219, trunk-conduetor 422, rotn:ry-wiptir M of 1md ,.ince the diff'ei·entiul-reliiY forces at the· 

the flrst:,selector 1?1, eont..twt~point Ui8, ro- sRum t.iiue the spring 212 onto the spring 

65 tary-line-c01~ducto1· 4_14, _sprhig 31:2 cc(ubtet- ¥1:11 each tinw t~at the Yert.k-al~line 4-02 120 

P.Olllt. ~2,.pmnary,wmdmg 7 of tpe _111d11c- 1$. gr(jnndc(~,· the mter-exchal!!!;4runk-con-, 

t1on-co1J .. 8, transmitter 9, cout:wt-pornt 10, ductor 432 IH g1•ourtded ttlso. !. '·The effect _of 

sprh>g.11, vri!lltn'y-ci1·cuit-spri11g,; 13 and g1·1>11nding the • said, kunk-condoctor 432 

it .c9ntact-point 31, spriug HB, vertical-line- will be explained hereinafter. • 'flle. circuit 

eo cq~uluctor 40'2, si,fo-switch-wiper lMl, con-. through which the said trunk•conduct.or· is 12,; 

tact-poi11t 1571 line-wiper 611, vcrt;ic1il.-t.rnnk- connected to. ground may be trttced. from 

c1mdu(itor 421, windin_g. 218 of .the difl'eren- g1;0,md G• to the diffetentiul 0relay-springs 

tiul-r.elay 209, conductor 430, liue-l'elay'200, 212 and 213, line-relny•springs 205. and 204, 

conductor 431 to the non-grounded terminal conductor 433 to the tr11nk-cond1ictor 4.12. 

ti of battery B1 and to ground G1
• The cu1·- The effect of grounding the vel'tical-line- 130 
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cimdllctor 402 produces, as was stated, a de- 206 are kept in contact, as well as the trunk­

energization of the rotary-line-relay 201, in- release-springs 207 and 208. • The engage­

directly. The energizing circuit through m.ent of these springs while talking battery 

said relay when the auxiliary-relay-springs current is being furnished to the suh-sta-

5 223 and 221 are closed co:i;nprises the differ- tion #7000 is of no consequence at this time, 70 

ential-relay-springs 211 and 212. There- but plays a very important part during the 

fore, since the differential-relay is energized release, as will be made clear. The sub0 sta­

when the vertical-line-conductor is ground- tion • #7000 being connected directly. with 

ed, the springs 212 and 211 are separated, the repeater at this point, it follows that if 

1 o destroying the ma{Pletizing current through the calling operator restores his receiver 7 6 

the said rotary-lme-relay 201. The sub- to its hook and grounds, simultaneously, the 

scriber, after operating the push-blltton 29, vertical and rotary linesconductors 402 and 

operates the push-button 30 once, grounding 414, he will thereby restore the central. ap-

the rotary-lme-conductor 414 once. The paratus through the repeater. The ground-

15 first effed of grounding the said line-con- mg of the vertical-line-conductor 402 main- 80 

ductor becomes manifest in the energization tains the vertical-line-relay 200 energized, 

of the differential - relay 209, which latter and causes a flow of current through the 

produces a shifting of the energizing circuit winding 218 of the differential-relay, but 

that maintains the rotary-line-relay 201 en- the grounding: of the rotary-line-relay 

20 ergized. The current, instead of passing shunts the winding 219 of the differential- 85 

through the said rotary-line-relay from the relay out of service, causing the current to 

ground G8 now passes through said relay cease flowing through said coil and produc­

froni the ground G8 at the said sub-station, ing at once, of course, as a result, the ener-

the latter ground being substituted for the gization of the differential-relay, due to the 

25 former at the instant that the differential- magnetizing effect of the coil 218. The 90 

line-relay-springs 211 and 212 disengage. shunted circuit in which the coil 219 is cut 

The energizing current that passes through out of service may be traced from ground 

this differential-relay and through the ro-. G3 to the rotary-line-conductor 414 through 

tary-line-relay 201 enters the· circuit at tlw wind~ng 219 of the differential-relay to 

30 ground G3 and passes to the rotary-line-con- the conductor !29, resistance-coil 220 to the iJ5 

ductor 414, after reaching which it extends ground terminal G8 • As soon as the differ­

through the side-switch-wiper 144, wiper 54, ential-relay becomes energized and the dif­

rotary-trunk-conductor 422, differential-re- fcrcntial-relay-springs 211 and 212 are 

lay-winding 219, conductor 429, rotary-line- forced apart the shunt across the winding 

35. relay 201 to t11e non-grounded terminal of 219 is removed, at which instant a current 100 

battery B1 and to ground G1 • At the instant then flows through said winding in series 

that the ground connection to the rotary- with the rotary-line-relay 201, the said ro­

line-conductor 414 is interrupted, both the tnry-line-relny remaining energized and the 

differential and rotary line-relays then be- differential-relay being strengthened. The 

40 come defa1ergized, but the rotary-line-relay ctirrent through the winding 219 and the 105 

becomes ,reenergized at once as soon as the relay 201, of course, extends from ground 

differential-relay-armature 210 advances suf- (P through the said coils 219 and 201 to the 

ficiently to permit the differential-relay- non-grounded terminal of battery B1 and to 

springs 211 and 212 to reengage. Since the ground G1 . The trunk-release-springs 207 

45 line-relay-springs· 205 and 206 are main- . 1ind 208 being connected, since both line-re- 110 

tained in connection while the diffe1•ential- lays are magnetized, it follows that as soon 

relay-armature 210 is attracted, and, there- as the differential-relay-springs 216 and 217 

:fore, when the differential-relay-springs 212 come into engagement the back-release-relay 

and 213 and the differential-rel.ay-springs 81 of the first-selector F 1 becomes energized 

60 214 and 215 are forced into contact, the in- by current flowing from ground G1 through 116 

ter-exchange rotary-trunk-conductor 434 is the side-switch-wiper 142 of the first-selec~ 

grounded, but since the differential-relay is tor F1, through the said relay 81 to the pri­

energized only once the said trunk-conduc- vate-wiper 55, trunk-release-conductor 425, 

tor is only l''<)tmde\l once. Th,e path trunk-release-springs 208 and 207, differen-

65 .through which the ground impu~ 1-eaches tial-relay-springs 217 and 216, resistance- 120 

the said conclucto.r 43'1 extends from ~round caiI 232, conductor 431 to the non-grounded 

G8 through. the springs 212 and 213 and terminal of battery· B1 and to ground G1 • 

through the line-relay-springs 205 and 206, As soon as the back-release-relay attracts 

<lifferential-reln,y-springs 215 and 214, con- its armature 82 the release - magnet 98 

60 ductor 435 ~ the rotary-trunk-conductor is energized. The cunent that energizes 12v 

434. The ·effect of grounding said conduc- the release-magnet flows from ground· G9 

tor will be considered hereinafter. Of through the back-release-relay-springs 83 

cotirse, as long the verticaland rotary line7 and 84 to the conductors 436- and 437, and 

relays 200 and 20lare maintained energized through the release-magnet 98, c,Qnductors 

65 together the line-relay-springs 204, 205 ap.d 411, 412, 413 and 408 to the non-grounded 130 
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Zl.8 terminal_ of battery B1 and to ground G1

• As soon .. as the, release-springs at the substa­tion #7000 disengage, Urn current flowing ,.through the line-relays 200 and. 201, and 61\)hrough the differential-relay 209, is inter­rupted, 11nd as a result the back-release-relay 81 becm~ies deener,pzed. When the release­relay-armature 82 1s restored the springs 8,: . and 84 are, separated at the•same time and 10 the_ ener,rizing circuit through the release­ma~et 98 is interrupted. At once. the re­. lease-a.rmature 97 returns to its normal po­sition, producing· a restoration of the first­selector . in the well-known manner. The 15 restoratio.r~, ~r .th!:! first-selector-shaft de­stroys .the ~t~mg cin)ujt through the auxiliary-rele~ffrt,lay' 222 of 'the repeater U, so that by ~'.lime that ij:i,e first-sele<ltor i.s released the rej,e4t-'ds rest<>red also. It 20 shou.ld be noted• tlld when the line-rel!J,ys 200 and _20l 1t~·.·4tnt,r~ dru;hig; the re­lease_ that the verJtclcll a~d r,tary _mter-ex­cha.nge trunk-conductors 432 and, 4-34 are simultuneomdy . grounded, ,11ince the Iim,-20 ground~spdng 205 is connected to ground G8 through Uui cliffetential,relay-springs l312 and 21a. If the subscriber, does not 'WiAh to release he contii~ues his caU; but before pro­cee(ling wit]1 the descripti«:}11 the 
11effect. of 30 gfo11ndir1g the_inter_-exch~ ,trunk~con1uc­tol',; 4-a2. and 4-J'.H w1ll: be C~':}Idered, Smee the :a,uid frunk~conductors ail! q.irectly. con­rnicted .'Vith • the second,seledor S in the same man]ler. tllat the line-conductors 4-02 35 nml flt- of the.·suh-sti1.tio11 #7000are con­nected wi_t h tl1e first-selector F1, t_he ground­ing of tlrn. trunk~conductors 4-32 and 434, as previow;Jy trace1l, results in the operat­ing of the second-selector in the identical 40 m:1nm•r in whfrh th1i first-se·lector F 1 is op­e.rated when the. buttons 20 and 30 arc . pressed unrl when the release-spring,; 25, 2fi uncl. 27 ure connected together. The ground­ing of tbe ve1,tieal-trunk-conductor 4~2 en~ 4& ergizes the i·crtical-line,relay Hit, it!;. w11ich time the cur1:ent flows from ground terminal G~ over said. conductor to the side-switch­,,·ipm· HW, contaet~point 167; and throirgh the vert.icnl-line-relay rn.'>, conductor 438 to 60 the non-grounded termirial of battery B2 11.nd to Jrround (P. The line'rel;-ty-springi,i Hi8 and 169 are forced together· in the ll~IIII I manner; and a circuit is established that per~ rnit.s the_ cnrrent to flow from group.d G10 55 through t.µe springs HJ9 nnrl J'.68, ptfrnte­springs · 171. and 172, conductor 4-39, · vertical­rr,agne~ 170, comli,¢"tors . 440; 4~1, 4~2 and 4-~8 to the_ non-gr(>tmded termmnl pf. bat­terr· B2 and. t.o ground 0 2• .The emirgiza~ 6.0 tion of the vertical-Iine-l'elity occurring. four titnes, the. vertical-magnet 170 is ener~ized four times llh;o, 1tnd as a result the. sw1tch­.-;huft is_ raiiaed • fom: steps in the 1nanner that needs mt description. At the encl of 65 this operation, r,f cours(i, the switch-shaft-

wipers 174-, 175 and 170 will be fo1111d oppo­site the first contact of the fourth level of. their respective bank:,. The grounding of the . rotiu·y-ti·unk-condud.or. 4/H, following the grounding of the' vertical-trunk~condnc- 70 tor, produces un opm·ation of the rotary-line­relay 178. The current through snid relay after reaehing the rntary-t:runk-c9nductor 434 from the grnund 0 8 passes to the sirfo­switch-wiper 17fl, cont11et-point 180, cbnduc~ 75 tor Ha, rotary-line-relay 178, conductor 4:-i8 to the non-gro1mded tenninal of battery B2 and to ground (P. The. relay lxiing ener­gized morn(Jntarily energizes in turn the pri­vate-magnet 181 once at the instant that the so springs 182 and 1G9 are forced into cqntact. The em-rent _ here .lfows :from ground (P-0 through the Rpi'illgfl 160 urid 182 through the conductor 444_, privatEHll!lg'rl(lt 181, cond,i.c­tors ·44H and 442 to the non-gr<mnded termi- _85 nal of battery B2 and .to ground 0 11• ffhe pri vat.e-mngne.t, actn11ting. its .nrmutu.re once, permits the side••switch . .to 1m,-,~ int,lset~ond position, at which time the. si!l1i-swifoh-wiper ', 183 J)llS!>US from ungageirn:mt with the. Cfm- 90 tact-point 184- onto tlw grminifod contact­point 1.kii. 'l'lrn engagement o.f sui(l side­switeh-wipel' with the said. contact-point produces an nct:m1tion of· the rotllry-magnct 18U, by reason of a currcmt that flows. from 96 gronnil G" through the conductor 4H to the contact-point 185, thence. thm11gh the sidii­switch-wiper 18a, conduct.or H8, . rotary­ma.gnet -!RU, conduct.orf;_ 440; 441. and 44~·to tlw 1wn-gn)1111.dcd t,ermin!ll of batte1·y Il2 and 100 to ground (F. Ass11ming that the fkst nine trunks of the fourth lev1\l oftlrn sec.:on(l-se- . lector-lmnks 11rc busy, the 1·otation of t.he shaft, in the nrnnner ch!ndy dese1·ihed • in connect inn with t Im frrst.-seledor I◄'', con- 106. tinues until the shuft hns liem1 rofoted ten sttif>s, pl:tcing the switch-wipcm; in connec-tion with Um tenth terminal of the fourth . ' level of the line-hankR. Of com·se, the pri­n1hi-m11gnet during the r9tation of tho. p1·i- no nttci-wirmr .over the busy coutncts is main­tained uneI"gi:;,;cd; 11s w1u,· described in con­nect.ion with the first-selector. The c11rrt.•nt passes _from. the busy contacts to tlrn pri­v11te-w1per 176 thI"ough the. conductor 4/iO, 115 thro1igh tlie back-release-relit_y 187, colHluc--t.or 4ijl to the si<fo-swit.ch-wiper 188, which latter being in secdml position cxtm1ds tlrn circuit throu1?h (.he contac_t~rioint 18fl, con­ductors 4-ii2 through the PJ'l vuttHnagmit 181 120 to the .. non-grounded tem1mnl of .battery H2 aml r.o ground G•. The line-wipers 174. and nr; are then, of course, in .. electric connec~ tion with the trunk~c.onduct:ors 463 and 4(>4, and the private-wiper 176 with the release- 125 trnnk-conductorAt35_. The side-switcl)-wiper 188, whil(J in third position,beingconnected to ground nu through the c~ont.nct-point 190, the mm»J ~uanling poteritia.l is thrm supplied to the pri,,ate.-w\per 176 and, of course, to 130 . 
I 
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the private-contact with which it is connect- erated their shafts, and places the oonnec-. 

ed, in order that no other trunk-seeking sec- tor-wipers 253, 254 and 255 opposite the first 

ond-selector may be able to seize upon the contacts of the second level of their cor• 

trunk-conductors 463 and 464. The second- responding banks. The calling subscriber. . .. 

6 selector S may 1:"8 released like the first-se· then presses the rotary-butt-On 30 o~ 10· 

lector, while its side-switch is· in first or sec- -grounds the rotary-line-conductor 414 once, . 

ond position, if the inter-exchange trunk- energizes the rotary-line-relay .201 !l.nd, the 

conductors 432 and 434 are grounded simul- di~erential-rel3:y 209 of the repeat· ~,: .. < ~. 

taneously for n moment. The release will which former in turn grounds t i~r • . 

10 occur if the calling subscriber hangs up his trunk-conductor 434 once. The sai(( c6riduc- 75 

receiver iit any stage of' the call that may . tor ext~nding to the· connector causes_ the 

find the second-selector-side-switch in its rotary-hne-relay 324 to become energized; 

first or second position. It will be clear the current in this last circuit flowirig froi:n • 

that if the vertical and rotary line-conduc- ground G8 to the rotary-trunk~~ndactor 484 :.· 

15 tors 402 and 414 are grounded simultane- and through the second-selector-side0switch- 80 

ously for a moment, wl}ilc the first-selector, wiper 179, contact-point 177, conductor 4751 : 

repenter and the second-selector arc connect- rotary-line-wiper 175, trunk~coriductor ~ > 
cd, and while the second-selector-side-switch rotary-line-relay 324, conductor 467: to. the,·· 

is in either the firnt or second position, the non-grounded terminal of battery B1 . and , 
20 first-selector will be released as described- to ground G1

• TJie connector-line-relay- S:6 

tl1rough the repeater-during which release springs 321 and 326 being brought'. together1 • 

the trunk-conductors 4:32 and 434 will be the private-magnet 28.l is then. energi .. zed. by 

grounded simnl1:nneonsly, producing the re- a current flowing from ground a~• •through 

lease of the second-selector also. The simul- said springs 321 and 326; conductor;478, pri- :: 

25 taneous grounding of the inter-exchange vate-magnet 28!, conductor, 471 to the non-. 90 

trunk-conductors produces the simultaneous grounded termmal of battery B1 . and to ., •. 

magnetization of the second-selector vertical ground G2• The connector-private-magnet; • .• 

and rotary line-relays 165 and 178, by which beirig energized once, attracts its armature • 

operation the release-mn&n~t 191 becomes once, which permits the connector-side-

30 magnetized. As soon as .~he ,ine-rel11ys are switch to pass to second p<i&ition, the side0 96 

deenergized the restomhqr: r.if the second- switch-wiper 802 pass\ng from the contact- . 

selector follows, as usnh.l; :\fter the sub- point ·306 onto the contact-point 801, iiri~ • • 

scriber's line-conductors iv, extended to the the side-switch-wiper 308 from the c~mtact­

connector the operation of the culling de- point 309 onto the contact-pbint, 310~ .'I'he< , 

35 vice at. the culling stntion. will opernte the shifting of the side0switc. h~wip~r. 302. pro- .100 

connector. The grounding of the vertical- duces a change in circuits in tij.e: coun~oor,: 

line-conductor will cause the vertical-line- so that when the . vertical-button· 29 is 

r~lay 200 and the differential-relay 200 at pressed ten times for the last digit /the ·~ • • 

the repeater R to be energized twice. As a • tary-magnet _277, insteJlq of •µi~ ~ert!~11:l- 1 
• 1 

40 result the vertical-trunk-conductl\r 432 be- mugnet 261, 1s operated , when:' the spr~ 1()t, 

comes grounded· twice and the vertical-line- ~20 and :-321 are brought into contact.· Ea,ch 

relay 318 of the connector becomes energized tirn~ th! s1;>rings 32!) an. d. 32. 1 cl;,' 
1
.·• . • t~~ .. ,·t·h·er•·· 

twice by a· current flowing from ground 0 8 n e1rcmt 1s established from, u°'d :G.1~ 

at the repenter R, to the Vertical-trunk-con- through the springs 321 an • 320 ; and . ,, 

45 ductor 482, thence through the sille-switcht through the private,spril\gs 29Land ,290. µ{ 1'1~ 

wiper 166 to the contnct-point 192, conduc- the side-switch-wiper ".SW, passi~g throllgh>\ • 

tor 466, ivertical-line-wiper 174; vertical- which latter it extend~. to the cQntact-po!i;it . 

trunk-conductor 463, vertical-line-relay 318 307,•the conductor 480., thence .tru;ough fht 
of the connector C, conductors 467, 468, 46{1, . rotnry-magnet 277 to tne .non-grounded ter• • •. i 

60 470 and 471 to the .non-grounded terminal minal of buttery D1 and to ground G'. At 1111, 

of battery B1 and to ground G1
• Thli ver- each electrical pulsation in this cirCliit the­

tical-line-relay then att1·acts its armature 319 rotary-mngnet attracts its 1trmature 278, ro-: 
and closes the springs 320 nnd 321 into tating the shaft 252 one step at 1t timel slid.­

contact, establishing 1m energizing circuit ing the wipers 253 and 2M oJong the second 

u6 througlfthe vertical-magnet 261. The ener- level of the banks whic'h,_t~y eit~ge. At no 
gizing cunent passes from ground 0 18 the end of. the tenth pulsutlon the wipers are 
·through the springs a21 nnd 320, conduptor moved onto the tenth contact-terminaLof·the< 

472, private-springs 291 1iml 200, conductor second level of their banks .. Then for the 
473, side-switch-wiper ao~, contact-point 306, lust time the 1·Qtary-button 30 , is ~ed , .· 

so conductor 474:, vertical-magnet 21n, conduc- once, 1md ae a _.tt the rotn:ry-t?Un°eoJ\~ 126 
tor 468 to the non-grounded tlirminal of ductor 434 is grounded nt. the repeater .R • ' 

battery B2 nnd to ground G2 • The vertical- once by the method described. : .Ag1tHt the, 

• magnet,, npon attrncting its 1\l'lllllt\lre twice, rohu-v-line-relay 324 of the conne~tor ii! en~ 

raises the shaft ~52 two steps, in the same ·ergizt•d once, the said relity iu turh pt•oduc-

61:i nutnner that the previon~ :,electo1·s have op- ing an operation of the private-magnet 281 131, 
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a.a 
that permits the side-switch t<> pass to third .. rent is supplied to the called sul:i~stntion, in • 
position· with the side~switch-wipers. W)2, order. that no_ undesirable intert'UJ.>tions mal. 
:!03, 304 and 3(Jii in connection ,vith tlie con~ tuke pince thereby. The energizmg circuit 
tact-points 308, all! 3H and 817, respec- through the bridge-cut-off-rel11y 350 extends 

5 tively. The engagement of .the side-switch- from ground .G14 to the· connecw.r-side- 70 
wiper 303 with the copfitct-point 3H places switch-contiwt-point 311, side-switeh-wiper 
n guarding potenti1tL a~ the. prirnte-wiper ll03, conductm· 485, private-wiper 255, pri-
25/i, and' at the fonth pr1v11te-contnct. of the. vnte-normal-condnct<>.r 486, sprmg 356., con• 
second levul of tho private0bunk 2iU, so as tuct-point 357, conductor 487, bridge-cut-

10 to preclude any other connector from es- off-1·elur3,i0 to the non-grounded terminal 71 
t,nhlishing connection with the called lirm of 1h11ttery Bt and . to ground 0 1• The 
#2420; _ It will he • nnde.rstood, . of .. course, iionnection between the•· culling • and _called 
thnt th(• s1mm guarding. potential exists nt line having been established, . the . calli_ng 
nll other pri vut.e-l>R nk~contncts in multiple par~y is then in_ a posit,ion_t:o sipal t:he ca.Ued : 

15 with the prirnte-hank-contucts mentioM<l, sta~1on by means of hIS s1gnabng-buUop: 12; st 
The closure ·-of e:ont.nct between tlm_ side- • But ~efore going f~_rthe,Jt,~Ul~~~!~ined >_. 

• Jilwitch,wipcrs 304 and 30ii . 11ncl cm1.tud- that 1f for. any r!:'3son the caU~J~IMi! 1!1 ~ ••·••·. 
points, 314- uncl._ --~1.7,. t'(lSpcctiYt\ly,. C()Till_Elcts attbetimethattbeca_mn,1:1u~i~t~~·.·••·•·.··· 
t h1\eict('ncfocl 1,11b!,mriher's_ line-coild11<\t.ors ·4f,3 .·· ~e> i;o~ryaHne-rond~ct<,r.J 414: fp~< ~\,~•-·•· •. ·• 

• •· 20 and_ 4-f14thrm1ghthe -condensers :J44 111111 3.-tli· time _to· transfer .the· eonn~~1nde-:s,v1tch. 81 
with the verticul tmd 1·otiu•v li,w~wipers 2/'.i:l from second to third posltion, the connector 
ancl 254, and, thercfqre, with the normnl- is released.· For instance;jf the Une :t/:2420 

• conductors 481 and 482 .t.hat; constitute. the has been called by another connector, there 
terminals of· tho .called lmb0 stntion - #2420. wiU be .a guarding potential at the tenth pri-

25 The calling first~selector, it ,viii be rcmem- vate-oontuct of the 84,'cond level of ~be l,)ri• 80 
benic:l, pl!lces a g1farding po~entinl over it<i vate-bank 251_, corresponding fo the line of . • 
own lin.e ut, the connector-pr1vate-h11nk-c_on- the sub~station #2420. _ Or, 'Oil the en.her : 
tacts that correspqncl to t,he sub-station hand, if the first-select.or. F 2 Qf the called:Une 
#7<K)(), __ 11t .·the. instant thnt the o~-normal~ is being used, end th~ shaft ofsaitl ft~lec-

30 spring. 06. corrrni, into contnct with the tor is off0 normal" a!! a ~suit_, _the same private- 911 
gro1111cled spring fi8. Later, ancl nt the in- bank-contact will be oonnect:ed • to ground 
:-;hrnt t hnt the eomwctor seizes on the. called from the instant that the· normal~post~arm 
suhscribiw's normnl-conductors 481 1ind 48~ 3~8 permits the oft'-normal-i;pririg 356 to en-
Hrn culling connector plu<~s n g1111rding po- gage with tho gl'Oun.ded_· c_ ontllc .. t __ ·po.in __ ~•- SlJ.9. _·_ 

35 t(mti11)0V(ll' Urn c1tll<!<I Ii.no at tlrn. insfont Said guarding potential wiH reach the pri- 101 
t hut the\ ,;idi1-switd1-'wipei· aoa c:mgngPs with vnfo bunk of the connectqr by Wll;f ohhe.pri-
the' <'.<mtnct~point all. Evi1fontly, th1•11, " vnte-normal-coridllctor 486; At any rate, if. 
line ii; pr~>h•cted hy ll g11n1·ding potvntial the private-wiper 2o5 finds a guarding po~ 
1•ithe1· when e·nlling or when cnllPd-in tla(i t.entin1 nt the tenth contac_t of the AeCOnd 

40 former cnS<i hy orwrntions in tlrn first-,;elec- level of the prirnte:hnnk 251, nt thejnstllnt' 1~1 
tm', .and in the, lattPr case hy the co111wctor. that the culling ~ubscriber grounds his :ro-
Th1., (•stahlishnwnt: of tlw g11arding pofont iitl tnry-line,-condu;ctor 4J4 forthelast time, in-
ovtw tlw c·ulfo(I I inn #2+20 not onl,v protect~ stencl of the side-switch being_ .tripped .to 
it from furtlwr st•iz111·1,, hut. also. forct•s n . third position thQ connector will he r~leaaed, ••· · •• 

45 CIU1'Emt. through tlrn hriclg1Hillt~off-r1•lny :rno because the (mergizntion of the prh•1Lte~J11ag- 110 ·• 
of the culled firi.;t-sefoetor ~'\ in orclcr.thnt net28lusafinnl resnltofgronndingthero- ·• 
the .. l11tte1· thro11gh it~ 11rm11tm·ti m11.v sepn- tury-line-conclnclor.4U Hets up an ene.rgizing 

• rate tho hridg-e-cut-~1ff-r<'lay 0 sj>rings :Jiil; ~a2 cil'Cl1it through t.he relense-mugnet ·of t]ie • 
1111d amt Tlrn sepnrnt.ion oft rn 1-micl sririn1-,rs c<mnectorwhenthe. urmutnre. oftbe saldpri~ · 

50 frorn ench other cfostroys n briclge•d ci,·cnit v1it:e-m11gnet forces .the sprin~ 202 and. !!98 ~11 
tl1ro11~h •the wrticnl 1111<1 rot111·y li~e-rel.nys into contact. The ene~izjng circuitthro~gn 
:1:14 Ul)(l aliii, tl111t normally• exte1111s llCl'OSS the releasing-magnet 11llows t,ie.,,c;urrent to 
the line-comluctorH 48,1 -nnii,484, nncl nt ·the 'flow from thegro,mded terminal of tile ba~ 
SIIIIW time i11terru1>ts II connection hetwetm tery B2 t:o the tenth contllct of .the ~d 

55 Haid relay,; :!Mand aa5 !mcHhe non-ground- level. of, the connector~private~bank 9§1; •. u, 
ed termi,1111.of thll batwry ll2, whieh. terini'- throu,ll'h _the private-wiper 255, coniludor .. 
nnl i,; directly connl't1ecl _with-the spring 485, side~swikh-wif>!:!t'. 3Q3, ~ntact~poin~810, 
aria. 8ince the conductors 48:J nml 48t are c.oncluctor 488, privute-1,1prm~ 292 •qd; 293 
incfll<led, oilll on e1(ch side of tlw m1tin tulk• ,md conductors 489 and 490, release~ina,rriet 

eo ing circuit,. us will ~ ~erenft,cr disclmm1l, it 26/i, conduct.or 491 to th~ non-grounded t,a;. lH 
is cfosir11ble, for obvwns r1•usons,Jo r1!mo,·o minal of batfory B.• am:l to ,rro.und &.,.~-·•• 
11ll 1111necess1u·y bridges from 11c1·os,; 1-mid con- connector-.J't\1ense-ma~et --··;-~ ,­
<lucton1, and ,it the su111e time t:o re111ove 1111 the releuse-llrmature 266 moves the ouble­
possibility of th11. verticnl and :ot~ry-linc- cloir 2(i8 so that the lug 274- iii cau~ht and h~4, .. 

6b relays being energ1u•d when a r111g111g cur- in t.he apert.nre 276 on the end of the~ .... 



ie 

link. Of com·se, when the double-dog is subscriber, having been instruct.ad, will thus rotated, the locking-arm 272 is then understand from this siwial that the line he withdrawn from the longitudinal teeth 257. • desires is busy. This busy current· passes Then the shaft is free to rotate back to its from the coil 843• to the conductor 492, 5 normal rotary position, by reason of the. ten- through the sphngs 341 and 340, conductor 70 sion of the coiled spring 260, until the n.qr- - 493, contact-po{nt 315, side-switch-wiper 305, • mal-post-arm 259 strikes the normal-post· springs 329 and 328, conductor 494, con- -343. At that instant the shaft-support 342 denser 345, conductor 464, wiper 175) con­enters the slot 343b, and the said shaft of ductor 475, side-switch-wiper 179, trunk-oon-10 necessity falls to its normal position. The du<;tor 434, winding 229 of the repeating- 76 release-armature, when it rotates the double- coil 225, condenser 231, winding 2~7 of the dog 268, at the same time drives the side- repeating-coil 224, trunk-conductor 432, switch to its first position, about the pivots _wiper 166, conductor 466, wiper 174, trunk~ of the latter, by means of the side-switch- conductor ,468, yertical-line-relay 318, back 16 link 301 and the release-arm 273. The lat- , to the coirMa•. ,. Thi11 current is then in- so ter, by pressing the former buck forces the 'duced in t_urn' i~_the. repeater-coils 228 and escapement-finger 295 back between the 226 whence it pilsse8 to the line-conductors escapement-springs 283 and 284, which finger 414 and 402/and through the primary wind-295 1s then caught behind the rearmost lower ing-7, from whichlatter it passes to the sec-20 tooth 287 where it remains until the connec- ondar~ coil 17 and to the receiver 16. The 86 tor comes into use again. The _restoration of subsc'nber will then restore his receiver to the connector~shaft begins while the release- its switch-hook, thereby _groundin~ both the magnet 265 is in an energized state; but since line,conductors 402 and 414, as · before de- . the energizing circuit through said. ma~et scribed.. The grounding of these two con-25 comprises the ·private-wiper 255 and the sHle- dtictors causes a simultaneous energizing of 90 switch-wiper 303, it. will be evident that a.s the rotary and vertical line-relays 324 and soon as the she# begins to rotate to its nor- 318 of· the connector, which relays, attract­mal. position the energizing circuit through ing their armatures 325 and 319 simultane-the ~lea~-mawie~ 26~ ~ill ~e broken as soo}l QUS!Y, permit the connector-t~nk-release-so as the said private-wiper 2o5 leaves the pr1- sprmgs 322 and 323 to come mto contact. 96 vate-'COntact-point with which it has been The engagement of said release-springs en~; and the same ~nergi~ing c!rcuit is establishes an energizing circuit through the also mterrupted at .the side-sw1tch-w1per 303 connector-release-magnet 265, and through when the l!Jtl:.er is forced into its first posi- the 5t1cond-selector-bnck-release-relay 187, in • 35 tion. The subscriber then thinking he has which circuit the current flows from the 100 established connection, presses the signaling- ground terminal· 0 12 to the second-selector­button 12 at ,his sub-station, with the re- side-switch-contact-point 190, side-switch-sult that_ the spring 11 is separated from wiper 188, second-selector back-release-relay the contact pomt 10 and closed in con- 187, private-wiper 176, r&lease-trunk-con-40 nectionl with the ~ounded contact-point ductor 465, connector-release-springs 322 and 105 3,'S. • The _said sprmg 11 being in di- 323; conductors 495 and 490, connector-re-rect ci>mrhunication with the vertical-line- lease-magnet 265, conductor 491 to the nori­conducto11.4W, through the primary-springs grounded terminal of battery B• and to 13 and 14,.ithrough the contact-point 31 and ground G•. 'the release-magnet of the con-41> spring 33, it followlJ that the pressing of the nector and back-release-relay. of the SOO<>Jtd- 1 Jo button 12 ground,s the vertical side of the selector S ~ming energized, it will be ~vi-line. The gr<Hmding of the vertic;al line d'flt that both the connector and the second-- causes the energizi~g of the connec#or-ver- a:elector will be,r~ased in a familiar man­/ tical-line-.rc. laJ 318 in the usual manner, and ner. Furthermore, the first-selector F 1 wiil po since, the .connector-side-switch is in first also. be released in a way that has also been !16 positioh, the connector-vertical-magnet 261 pointed out. But it has been described that / is energized when the line-relay-sprinJ.,"S 320 the calling subscriber did not find the line J and 321 are pressed into eontact through a #2420 busy, and that he <lid complete his • circuit that is already famili11r. As a result, connection with said line. After so doing he f6 and for reasons previously described, the presses his si~aling-button 12 in the manner 120 _( shaft of ,;the connector is .raise. d and the nlroad_y stated, and thereby w-ounds the ver-l! sprin~ 341- and 340 which -it cont,rols .are tical-hne-conductor 402 .. 'I'he groundin,t of \. brought into contact. The engag8P}ent~· of said .conductor energizes the. vertical-Iine-1i, _ these two parts comp let.es a. busf cir , , !t relar. 318 by means . and ~ircuits already oj..;_ through which the ltusy si~rdalm,t curren IS fnm1har. .Smee the sule-sw1tch of the con- 126 !J transmitted to the calling sub-station, wh'rch nector is in third position, anp. since the con-'.1 curnent mo,y originate in any suitable Q.Ppa- nector-1dde-switch-wiper 302 is in engage-Ii ratus; such; for -example, as t}lat rep~sentod ment wi.th the contact-point 308, the engage­~. at F, Fi,t. 2, which compriseii a coil 343• in ment of the line-reluyasprings 320 and :321 6f which thn said busy current is induced. The energizes the connector-ringer-relay 326. The 180 
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energizing current passes from ground GtB_ will reach the. repeater~coils 227 and 229 
through the spl'ings 321' and 320, private- through the ·same connector-condensers 344 
springs_ 291 a11<l 290, side-switch~.wiper 30'2,. and 345. These vibrations reproduced, then, 
<,•onfaet-point 308, . ringer-nilay 32H to- the in the coils 22G and 228 will be transmitted 

5 non-grounded terminal of batt<iry B2 and to through the winding 7 of the inductiori-coil 70 • ground (P. The ringer·-relay-arrnature 327 8 at the sub-1,i,11.tion #7000, and. the coil 17 
then fo1·ces the ringer-relay-sprin~TS 329 and and 1-eceiver 16 will be affected in the usual 
3~2 onto the ringer-relay-generator-springs manner. The circuit comprising the said 
330 and 333. A signaling current then passes primary winding_ 7 and the repeater-coils 

10 (>!It to the called subscriber's line from the 22H and 228 extend as follows: From the 
dnger-generator ,J to the brush 344•, springs winding 7 . through the transmitter 9 to.• the 
333 and 332, side-switch~wiper 304, co1itact- vertical-line-conductor 402 through the. side­
point 314, conductor 4!)6, vel'tical-wiper 253, switch-wiper 143 of the first0selector F1, con­
vertical~normal-conductor 481, vertical-line- tact~;point 157, vertical-line-wiper 53, trunk~ 

,lli conductor 483, spring 375, cont.wt-point 376, coniiuctor 421, repeater-coil. 226; condenser. 80 switch-hook 377, spring 378, ringer 379, con- 230, 1·epe1tte-r-coil 228, t~·unk0 conductor. 422~ 
tact-point 380, spring 381, rotary-line-con- rotary-line-wiper 5.t of the first~selector, 
ductor· 484, rotary-normal-col)(iuctor 482, contact-point 158, side-switcb7wiperl44, ro­
rotary-wiper 254, conductor 4'7,' contact- tary-line-conductor. 414, back to the_. coil 7. 

20 point 317, wiper 305, ringer-r~lay•sJ.>rings The circuit comprising tht'l repeater-eoils 227 85 329 and_ 330 and. brush 345~ to the rmger- and 229 and the. receiver 382,ma_y be traced 
generator J. The bell a.t the sub-station will from the conclense1· 231,tthroughJhe repeater-be rung _as long as the calling subscriber ci:>il 227, inte1· - exchange _trurik- ccmdnctor 
presses his button, but as soon as he releases 432, side-switch-wiper 166, contact-point 192, 

25 said button the ringer-relay 321> will t.hen be vertical-wiper .174, trunk-conductor 463, con- 90 dei~neriized imd the ringer-relay-springs will denser 344, riri'ger-relay-springs 331 and 332_, 
return to their normal positions. Then, if side-switch-wiper 304, contact-point 314, 
the_ subscriber at the Clllled sub-station re- cc>nductor 49H, vertical-line-wiper 253, nor­nwves.his rectlivtir 382 from the hook 377, the • nrnl-conductor 481, line-conductor 483, S0(l· 

30 primary-circuit-springs 383 and 384 will be ondary-cii:cnit-springs 388 and 389, second­
brought, into contact, and tlrn ringer circuit ary winding 390 of the inductfo~1-coil 391; 
will be opene.d ns the switch-hook rises. At. receiver 382, rotiu-y-line-conductor 484, nor-
the instant. that the primary-circuit-springs mnl-condnctor 482, wiper 254, contact-point 
383 und 384 close togeth(ir, the transmitter 317, side-switch-wiper 305, ringer-relay-

. 35 38(! is' energized by current from the local s1>rin~rs 329 and 328, conden~r .. 345, rotary­
buttery 386 through a t·.ircnit. comprising trnnk-c<iuductor 464,. rota1'.y-line-wiper 1 ill, 
snicl sprini:,rs. Tim tr1Lnsmitters !) und 385 of contnct-point 177, • side-switch-wiper 179, 
the s11h~st11tions #7000 and #2420 being en- tl'11nk-cond11etor 434, repe!ltingacoil 229 back <1rgiz(1d,und the receiver,; 16 and 382 being to .tlrn condenser 231. After the two sub-

95 • 

100 

40 conml<:ted il1cl11etively, th11 subscribers a1-e scrihers lmve. c011u11unicahm the exchange 105 then in po,;ition to speak to each other. • The • u ppnratus may he, rele.nsed if. the c1i1ling sub­
voice of ,the tnlking individnnl at station scribm, r{,stores his receiver. to the switch­
-#7000 str.iking the transmitter 9 p1·od11ces hook. The 1·Pstoration _occUI'S in t,he follow-
''<'I)' 1·apid ffoctuutionR of the) e11ergiii11g e11r- ing· 11111111w1·: The cnlling- suhscdl>er upon re-

·H• rP.nt lln:011gh snid tr:rnsm itfor. Rine11 tlw i-;toring hi,; recei n•r grounds bt,th of<bis line­
coils 218 and 200 arci locatecl hd11·c•!m t1ie Yet'· dm(luctors :rnd as a. result. the windin~ 219 tical-line-1:ondiw.lor and the h1~ttP1y n 1

, ancl of the diffen~ntial-t·elny.209· hecomes'short-
tlte (•oils 21 !) and 201 bt>tWP(J1l the t'Otary- 'rircuil<><l th,·0111.!:11 µ:1·oi"111d, which sli<>rt~cir~ 
line-eo11d11et.m· nnrl the said hatfim·,v; an<l since cuit has hmm described. ·Of course. at once rio tlw replmting-coils 22H arnl 228_ nre bt·i<lge!l (hP rnrrc>11t tlwt has he~m flowing th1·ough 
11c1·oss tlw s:.tid line w_it.h the ,.iohdem-mr 2ao said eoil is c11t off, :uul as n, result the dHt'er­
in ;:,eries with thc•m, it. followfi 'thnl thn flue- ei1tial-t•<>lay 20!l lllwom!is ene1·gize1t The re­
t1111tion of the c111·1·!mt 111(•11t:ioncd in the lll:1.in Jwater wrtical_ 111111 rot.n.ry Jine~relnys ~ing 
cirnuit _will p1·odnce cfo,t.urbances in the efoe- in nu ern•1·1.d:wcl state nt.. the same ti~, the 

55 tric circnit that will c>xten<l through the s:1i<l 1L·1mk-l'(~h-ase-sprinA"s 207 11nd 208 are~ repentN·-coils and condenser, Ruch distnrl,- . into ('outact, while the differential-rel~y­
anees will Im indnernl in the re1wat.n1·-coils springs 21G and ,, 217 nre _in engagement; 
·227 nnd 22!1 • in the well-known n1:mm\1·. Tlwre, of c0111·se. immedintely follows nn en-· 
'I'lwse foducml cm·rentl, will pass throng-h the m·giiing of the huckarelease~relny 81 of the 

HO receiver· '382 and the con,wdm·-c<>nrfonse.rs ffrst-seh•eto1·, nnd as n result the energization 
344 nnd 341>. On the otlH;r harnl tlrn ind need of the _ re1euse-.magnet, of the first-selector, 
currents sentto tlw line-circuit from the sub- nlso. It will he clear thnt the energizin"° of station #2420 from the secondary winding the repenter-differential-relay while the line-
390, hec11use of the vibrations of the tra;.ns- relnys 200 nnd 201 are energized will mo-

6!) mitter 385 when the c.n11ecl subscriber speaks, mentarily and simultnneonsly put a ground 

llO 

115 

120, 

]30 
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on both sides of the inter-exchange trunk­line. As soon as the vertical inter-exchange trunk-conductor 432 is grounded, the con­nector-vertical-line-relay 318 becomes ener-5 gized. The rotnry-trunk 0 conductor 434 be­ing grounded the rotary-line-relay 324 also bceomes energized. The trunk-release­springs 322 and 323 of the connector are thus held in contnct, 1md the releasing energizing 
1 O circuit through the connector-release-magnet 265 and through the back-release-relay 187 of the second-selector S is established with the result that the connector-release-magnet becomes cmet·gized, restoring the connector-
15 side-switch and ·shaft. As soon as the con­nector-shaft is released the encrgi:r,ing cir­cuit through the bridge-cut-off-relay 350 of the first-selector F 2 is destroyed and s:1 id first-selector is thus rendered operative at 
20 the hands of the subscriber 11t the .suh-Hfatio11 #2420. Of course, at the same time that the connector-release-magnet 265 is energi:i;,~(l the back-release-relay 187 of the second-selec­tor also becomes energized, as already de-25 -.:,·ibcd, with the .result that the release-mag­net of the second-seleeto'r aJso becrnnes mag­netized. All this occur:-; while the i;wit.ch 0 

hook of the c11Ili11g subscriber is desten<lingi and while the release-springs 2!,, 2G. and 27 30 are maintained in contact. nut as soon as the release-cam clears the rcleastH;prings the ground to the vertical· and rotnry line-con­ductors 402 and 414 is <lestroyed. ~h.,re f,.l. lows immediately a restoration of the r,• 
35 peater-line-rnlnys, and the· 1·epeater-ditl'br­ential-relay, w.bich destrop, th<~ continuity of the enei·gizing circuit thronQll the fi1·st­selector-back-1·elease-relay, which fatter re­ene1·gizes ·and breaks the energizing circi1it • 40 through the first-selector-r"'111ase-magnct. It is clear, then, that tht. 1:estomtion of the ~!'st-selector follows. When the repeatur­.hne-rell)cys ttre restored the gmund connec­tions to "t11e inter-exchnnge trunk-conduct.on; 

4 5 are . interrupted, t.he connector-Jin~ relays are dei\nerg1ze<l, and ns :i rt-snlt the re:>le:tS(\. energizing circuit through th!J connector-. re-lease-magnet .and the second-selec.tor-had,­release-relay is broken. Therefore, the st-c-
/iO ond-selector is restored. as WPJI as all of tlw magnets of the connector that lmve renrnin(,d ener,'!'.ize(I even ·after tlw side-switch and • shafl! 1a ve_ nsstrmed their normal. positiom,. . _A I ;-actJCal anangmuent of th!l exchunw•s 55 with re:>s1wct to ench '!ther winch may be arlheJ'ed to, but to wluch I, '10 not confine lliysc•Jf is as follows: The s11b-statiorni at <"<IJlh-al #1 are n11111he1.·ed fro111 GOOO to 10,000, i11cl11sive, and tlw subscribers nf the• 60 exchange #'2 • from 1000 to !>!!!HJ,· ind11si ve. Tli<• fil'st-sc•!ector-ba11ks are 1n·ovi<lecl with 

t<>i_i ll'llllkl.l fro~u _ each love'I, ·as is customary, ~aid tl'llnks tw, ng <·om111on to all first~s<dPc­tors of tlw i,,ahie gi·ou1>. The t1·.1.mks of t>ad1 
1;5 of the last five. Jevels at excharige .,#1 

terlllinate Piteh i11 a s!'con<l-~•ledor; thuse qf the sixth krnl in second-select.<>rs of one grohp; those of tlw seventh level in sccond­selc•ctors of a secoml gro11p; those of .the <•ighth in a third g'l'Ollfl, and so on through 70 the tenth hn-el. Tlw sPcorH!-sPledor-banks, of course, will han• tl'llllks ft-0111 their l<•vels arrangl'd to C0ITt>sponr] with s11itabhi groups of comiectors. The Iii-st five levels of the said first-selector-hanks arc giYen trnnks 7 5 Himilar to those of tlw last five le\'<'ls, each of which trunks tenninafos in a repeater of the t_ype dPscribe(l, and each re1water ba\'ing 1wrnut11Pntly connected to it an int<'r-ex­cltange trunk-line, as (leseriberl. Each of 80 said in for-exchange tr-unk lines ter111 irrn tPs in the:> sec,ond-selt•ctor at exchange #2, The said rrpcatcr-trunks of e:ich of the ffrst five levt•b terminate in a difforent group of re­p<'atN·s, <>ne group to (•ach level, and, there- s;, fore, with <'orrespon<ling groups of second­s<'lectors at exchangr\ #'2, which latter, it wi II be undt>rktornl, arc• suitably arranged with rPHpeet to conne<"tor gmups like the second-sPh•C"to1·s of cxchangp. # 1. For <'all- no ing frolll !'Xclrnng-<• #'2 t,; PXcha,ig(! # 1 n si111ilar a1Ta11gPmN1t is follmn•d in exch:uwt• #':2, wit,h tlw Pxcept ion that in the said e;­dut11g\' #':2 the last fi rn len•ls are devot(•d to rnpPatcrs through whidr trnnk-line con- !15 1wdio11s arn estahlislwd to trunk-secoml­sckvtm·,.; at PXclmnge # J. The tit·st ti ve lwi,efs, how<•n•r, are d<•vot\'d solely to local sp1•ond-s\'IP.cto1's. ' 
lthaslwen fo1md i11 pradirntJrntgood 1·,•- JOIJ suits are obtained when the repc•at.er-lint•-1·c­la,v-eoils '2.00 and ':201 art> wo111ul to a l'esist-unce of about 1:Ui vlimH, each the ditfon•ntial­rPla_v-windings 218 and 21!1 to 250 ohms each, the a11xilia1·y-relay ':22:l to 1000 ohms l'l!i a11<l the 1·<•sili.t.a11ce-<·oil ':2:!0 :,, ario ohms. It is <•vidPnj that with ll ba('k-rek1,s(•-1·Play 81 of 1/':2 (nJIII t.he l'(•sistanee-eoi I ':!.,It i11 till' 1·:1-pe:tt.er o-f HO ohrns is l•sseutial in order h, a \'(>i<l an ·<'XCl•ssi n• 1·ush of e111Tent thro1wh J Io till' said h:t<"k-rele:>ase~telay wh(•11 a eil'<"uii'"'is ('0111plPkd. Olwio11sl.v.~ ho,,•pvp1•, th(' r,•si>'t-aneP of th<' n1rious n>la_vs and uwg1wfs nnd ot.lH•r l'Oils ea11 I)(' varied or a1lj11:-;ti!d lo .-nit th!' n1quire111ent.s of ditforent <'.a:-Ps. J 1 ~ Thus it will be sepn that I pro\'i<h· a siw-pl<- and highly eflieient n n·augmamt for Pstal,lishi111~ a trunk-line eomwctio11 bet1Yce11 a s11hs<TibPr of a ro111111011 hntte:>r,Y a11to1~rntit'. tPfophone exC"hauge and a subst't'ibm· of a Io- j'2o cal lmttcw.r :tutomatie telephone l'X<"ha11g,.·. Tlw l'<'Jwate1· R is l'apahle not only of 1'<'-1wating tlw voit·e:>-e111·reuts fromo1rn (:it·(·uit to nnotlwl', hut also of rept•at.ing frrn11 o.n11 <"il'('llit to tl11• ether the elt•d1·i1·al. impuJ;;p:,;. It~ which a1·p. Ill'l'l'~sary fol' ealling tliP m1nil1p1• of tlii• ea1lc(1 s11hs<"rilier, and 1rhid1 m•f•e,-;­sarily pl'eet•dP tlw l'Stablisln11e111 of i:lw de­si1·<•<l talking <'tl'<'11it an<l the propagation of the so-<·:tl11•d niie1•-c11rrcnts thernin, ,·a11s\'d 130 
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In· tlw artic11l11tion of tlrn two suhscriberR 
ii1to tlll'il' respecti,\•e trai1smittm·H. During 
1·011venmtion between the two subHcrihers the 
Ho-caHt•d rerticnl and rota1·y lirw-r<•.luy;,, of 

5 I lw nipcutl'I' rernuin l'llel'jrizcd, h11t in this .. cnse 
only the l't>J'tieal-line-relny ii., l'!iergiz(•d o\'PI' 

a li1w~!'il'l'11iL the so-called rola1·_v-lirw-1·1ilay 
being simply mcrgizcd through a local cir­
euit. This is u tnmk-re.lease syi-;tl\m, a11d in 

10 t Ii.- uhs(•nce of a release-magnet. 1tt the re­
p1•al.1•1· the so-called (le1ul-r~sistunce-coil IW2 
is imd11d1•d in serii•s with the rclmu,tH·elay 81 
of thl' Iii-st-selector when the: culling sub­
serilH'r hau,gi, up his receiver·, and whe11 tlrn 

1,, diffornntial-r1day 20H is energized in. the. 
m:111111•1· previously described. The 1·e1rnut­
i 11g-coi ls of the rnl)eater efficiently rnpmrt tlw, 
voiee-cmTents from one Sl1ctio11 of the talk­
in~ ci1·euit to the other, and the comlm1ser:, 

20 i n!t•rpmmd hetw1:en tlrnsc coils prevcmt the 
flow thcreth1·1.mgh of battery current . 

The ditfonmt feutures and combiuutions 
Po11stit11ting my invention mny,. however

1 
as 

will ho 1·e11dily understood by.those skillec in 
2 5 t li.11 II l'j, he 1-hi111ged ,or ll_lOlli~e<l rilore or less 

without. in any w\1,y ,.dr,parting from the 
spirit; of 111y in\'entio11,,·1 ·:· '..'1 :·. 

It. 1,·ill be understood thaf· t.he iillle'cto1·s 
hen•in 1foseribed and iUust,ruted c11n be of 

:w tnu general type disclosed in Patent • No. 
815,:➔21, gnmted l\foreh rn, rnon, to Keith, 
1<:1•id,son & F;1•iclnmn. It will also lni urn]er~ 
stood tlmt the .corrned.01·s herein refor1·ed to 
cnn he oft.he gmwrnl type discl0Sl1di11 Pi1t-

:u; 1mt No. 815,176, grunted Murch ta, HJO(i, to 
Keith,. FJrickson .:& :Erickson. 

It. will be seei) tha:t the. ml.ergizing of the 
tmnk-rdease-circuit through tlw nil1!11He--re­
luy 81 is dcpende,nt upo,i.tlrn si11111ltunco11R 

40 Cll(!rgizing of the di Jfo1:~1ntin I and Jim! reluys 
of the repea.ter R C«msequently., it is mi1·­

essary to preclude, the energizing of the ro­
ttu·y-line-relay 201 when the diJfonmtinJ .. 
relay 20!) nnlthe \erticaJ-line-rnlny 200 ar<~ 

45 micm,surily energized by the p1·ess111·e of the 
h11tton 20 nnd the grmm(ling of the vertical­
line-conduct.or. ,Hl'2. fn· other WOl'ils, these 
two rn]ays .must Im thus mier·gizcd in ,<mle1· 
to t·epm1t tlw ved.ical•-lirw i111p11hms fr<1111 one 

50 ,;tiction of .tlrn circuit t.o Uie other, hut at tlm • 
sume time the mw.r·gizing of the rotary-li11e­
relnv 201 must, he. uvoidml in Ol'(h•r· to pre-• 
v1mf.' 11.::'~remnt11rn rnlm1se 1Jf th<; fl 1•,;t-seled 01". 
It wilri~e smm thut tJrn ci1·c11it of this rntarv-• 

55 lirw-n;'fay iR purely Jocnl, excep( when tiw 
1·ot111·y-li11t1-co11d11ctor is gl'Ot1Jl(fod i11 front 
:if ilw difft,,,·1tial-rehiy-wi11ding :HD, attlm 
en I ling- sub-staiiou fo1· i11,;ta11ee, and ii will 
also ho »l>tirt tlu,t tlit>st' two liue,-refovs and 

no the di ff'enmt.iu 1-rela,y. conjointly c01it1·ol a 
11or11111lly-opt'n low-1·11.fii;,timce shunt extend­
ing- 1u·o1111d tlw high-resistance 1tuxiliary-
1·e.Jny 222. . • 

Thns it will l)~ seen that the line-contacts· 
llo of t.}ie. first-selector nre structurally and in-

d111't.i n•lv (•onrn•••tpd with t lw li11e-co11tact.s 
of tlw s;:\(:011d-1id1•(·!ol', th1·i'i11gh t.he 111edi11m 
of tiw 1'(1jleati11g--coi Is. I 11 othPr wcmls. said 
repe:iting-•coill-l a1·11 interposed hetw<>e1·1 Urn 
two i-ieleeto1·s, niul •i,mstitute 1111 inductive 70 
and stn1eturnt co1111ection hetl\'e(m the two 
t1·11nk-•sPhwting switch mechanis111s. 

B1·qnd I y consider<•(!. it wi II he smm that I 
}ll'OVide 1i11tonrntic .lllPllllS I'm· IIS(~ in uniting 
<"<>llllllOll lniHe.r·y lim•,; of any s11it11lile char- 76 
adm· with loeal hatterv lines of any suitable 
charnct.er, As ill11str1i'ted, the 1:011imo11 bat­
l(1ry linei;, are automatic line:, a.nd the local 
hatter·y line:., are of t:he s1i111e churact!!I', 
A ]so, as •• 1-;hown, both the C'Olll 11!011 lmtforr _so 
and tlw local battm·y suhs•:rihers nr·ci pro­
v.i<fod with cnll1ng- 1111,drnnisms. for· control•• 
ling the m1ton111tic switchrn,. Ohviom,ly, 
howenr·, this may bi: dmnged 01· modified; 
if desir·e<l, without <iPparting from the spirit 85 
of my iuve.ntion. 

What l claim as 111v inVlmtitm is:----
1. A foleplw1w excf1angti 1-,y,;tem co111pris-

i11g- 11 •·0111111011 hnU•.~1·,v 1111tOl;111tic t.dephone 
PX('hang-e calling ;;11hsd·ihi>1·'s li1w-('il'c11it, 11 90 
lrn·11.l battery aul.omati(: kfophon11 (.\x,·.hange 
ea!Hid s11!Jserilwr's li1w•eirc11it, a trnnk-line 
COllll('.(:tion • hetw<'!'ll the two' Hne-ci1·c11il.s, 
nnd a 1'(,,ptm.l:er i1wl1Hh•d in tlw ,mid tmnk­
line con11ectio11, su id l'Plrnahir being rn·ovidml 95 
with 111mrns fol' ni1wating voice-c111Tents 
from the calling li11e to the 1•ullml line, and. 

• aliio wit.h m1m.1is fH1· 1·npeat.ing HWitdH>pm·- • 
nting- imrrnlses from tht• calling- line to the 
trnqk-lirm eomrnction. 100 
. 2. A tdephone (!Xclrnngp system compri,;s 
rng- a •·orn111ou ha!J.1i1-y qutomatic tdt1phone 
11xchangn e1dli11g- 1-mhs<'l'ilmr's line-circuit., n. 
l.ocnl lmttery automatic tiifophone 1ixclrnnir,e 
called md1.~cribm·'s li1H••eirc11it:, n tnl)1k-li11e J(f5 
cmrned-ion l1Pt.weei1 tlw two line-ci1"c11its, 
nnd a l'Ppra.hir in(iltt(ll\d in tlrn said ti·1111k'. 
line cormection, said 1·eptmt1i1· being. pro11ided 
with rep1,ati11g---coils for 1'1'.)l(\al.ing voice­
<'lll'l'CIJts from llrn cal Ung, line to tlrn called llO 
li,w, 1uid also with relay,, for repeating· 
Hwit.<•.h.opp1•atinµ: imp11J:.ms frn111· the calling 
line (:o the i,1•unk--li11e 1:mi11i>d.io11. 

:::, A tP.leplwne. exchange ,;ystP111. t·.0111pris--
ing a eommon battP1·,v a11tomatie telephone llfi 
(•xdiange call in~ s11 hHcr·ib(ir's l I ne-cil',:·.nit, n. 
l<wal battery :u1tomatic telephone PXt.i1auge 
e:dled subscrilnw's li1w-<·irc11it, a trnul,Aine 
<·onnet-.i.ion . lrnt.wmm tbe two line-cii·cuifs, 
n11d a repeater i_rwlwlm] in tfrn said trunk- 12µ 
line eim1iiid.io11, said n•rrnuter being pt'ovided 
\\"it.Ii. repeati llg"·l'.Oi Is . for repcmting rpicp,­
Clll'l'ent.s from the culling lirw to the citllmi 
lin~i, nnd al~o. 11:ith 1·ela,v? for rnpeat.\11g 
switch-opei·at.rng- 1mpuls1is from _the culh•ig 126 
line to the t.t·11nk-line, tog-tit.her "'.itl1 condm1K-
(ffS for Rloppiug· thu flow o:f battery current 
through said rerwat.iug .. coils. ' 

,t A telephone. system comprising a. call-
ing ,s11bsc1·iher'FJ lirrn, u centrnlized sdurce of 130 
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(•11r1·(,nt for s11pplying <·111·n:'i'1<t to the said conneetion hdwt•<'n llw two lines, a repeater 65 fin(• fo1· both talking :rnd sw1tehing JHll'- in tlH· trnnk-liu<' r:onnection, · and tt een­po-;('S, a tnmk-lirll'. aud a J'l'Jl<-atn· in said tl'aliz:(•d srn1rc(' of talking and ::;wit('hing cllr­tl'll11k-li1w. said 1·<·fH'atP1· li<'ing pl'Ovi(led with l'ent. 1;11id l'!:'J)Patl'1' hcing p1·0Yidecl ,vith n ,5 n•lay llH'Hll:-; for (•st,dJlishing a flow of talk- paii· of lirw-rdays, and an energizing ei1·-i11g ('lll'l'l'llt in thP said lin<• as soon as <·on- cuit -for Paeh relay, the energizing eire11it 70 JH•(•tion is (•slablisll('d witl1 ;;nid trnnk-linP. o-f on(• rPlay indncling said so11rcp of r:unent r;_ ,\ tl'iqJhonp systPn1 <·omprising a r:all- and tlit• li1w of sail] calling snbscriber, arnl ing: :-ail1s('rilwr's lin(•, a trnr1k-li1w, all(l a 1·t•- thP otlt.,,· eneq.dzing ci1·c11it being local. 10 JH'ai(•.1· in said trlink-li1w, said repeatP1· hP- 11. A telephone system t'Omprising a tern-ing prnridPd with a 1101·11n1ll,v-bridged dif- poraril_v established talking circuit, a re- 75 frn•nti:dly-11·011rnl !'Play for s11pplying talk JWat1•r provid1•1l with iifo,Jns for repeating i11g c·11JT(•J1t tlirollg!i its 1·oils to thp said line YoiccH:un•pnts from one 1li1:i-i;]on of the talk-as soo11 as ('01111Pr-tion i1> c•stal1lisl1Pd "·ith the ing cirC"nit t(i another, :md with mc•ans for Ji> .~aid trnnk-lill!'. a11d a c·PntralizPd so1u·c•p o-f l'l'fwating switch-operating imp11lses from (•11n1·111 for ,-aipplying dectric 1·11npnt to the <me di,·i.~ion of the circ111t to nnoth<·1·, to- 80 li1w for l;otlt tnlki11g and switching pm·- g,•tl1pr with llH':llls for P.~talJli::;hing a flow of JWS(\~. talkin" l'lllT!>nt in Oil!' Prnl of the cin:nit lit>-(;, .\ tc•lephonc, s.vst1•n1 c·omprising n com- -fo1·,1 th1• otlwr Pnd of thl' <'irc11i1 is (·losed. 20 n1o;i bat-t Pry a 11t omnt i(' tP]q;\to11e exclrnngt\ 12. A tl\lepho1w system corn prising: two cnllillg s1d1sl'rilwr':-; li!JP, a local battery all- <li\'ii-ions of a talkiug eircuit, repeating- 85 torn a ti(· I Pl(•pltont• <'Xl'hn ng-c <·:riled sub- coi Is inducti n•l.,· cornwding one di ,·is ion of S(TilH•i·\ li11P, a ('!'ll-tntli;,;Pd mun·(• of talking th(• l'il'ellit with tlw 01h1•i·, wherebv Yoice­aud sll'itcliin.u: (·11r1·c,ntfor tht• l'.alling s11h- C'IIITents ar·c n•pt>Htl'd from'ow•. (1i,,:·i,;ion to 2:; s<·r·il,pr\; !in<•. :i tr11nk-lin<• ('Ollneetion ;Jl!~ th,_. othPr, s11bs<Tib(•r-op,•ratrd ,;witdJP:;. a h,·cwn tlH• two lint':-;, and a n•pt•at<cr incl11dl!d <·enfraliz(•d so111Te of c·111-rent for operating- 90 ill ,;aid tl'lmk-liue l'Oll!l(•dion alld pt·ovided said switch(•s, and llH'tllls for repeating' \\'ith llH'ans for e,;blilishing a How of tnlk- s1Yitch-opernting <•Jp,•tric imp11]~p,; from Olli\ ing (•lll'l'enl in tlH• <·ailing s11lJscriber's lirie di,·ision of tlie ei!'cuit lo th<';'1;tlH•r, tog·('ther· :rn l1don• th!' !'alll,d s11bsl't·iber answers. with nwa11s for Pstablishin,:.:· '.t> flow of talk-.. 7. , \ tl'lPpl1on(' systl•ll1 ('Olllprihing u calling- ing cm:rent in one di vi,.;ion ·of t l!(' eireu it be- 95 s11h-:l'rill<'l''s p,w, a callt•d snb;.;r:riber's line. a -fore the otlH•1· division i.-; dosed. <'f'lltl'aliz<•d "iOlln'(' of talking- and 1-iWitehing rn .. \ tPlephorw systmn c·o1111,ri,c;ing·a 1·<>­c-11 tT<'nt, s11 h/,<Ti be1·-opc1·atcd switching n~a- pcater provided with a di tfp1•ential-1·e!n v, a :::; 1·!1i11P1·,v for c1stnhlisliing_a tr11nk-line conncc- pair of li1w-rnlays; a din•ct gronnd conirnl'-t1011 bdw1•<•11 the two Imes, and a rep,mter tion for s1qlplying talking (·111:n•nt to a call- too p1·0·,itl(•(l \\'ith 111e:rns for Pstablishing a flow ing linP <·ontrnliPd by sit'id '(litf!'J'<•nti1iJ-1•p-. of la]king l'll!Tent in tlH• <·ailing subscriber\ lay, a uonually,upeu eo111w(·tio11 eontrollt'd linP lwfon• tlw rnll(•d snb"eriber tlil8\\'Pl's. by tlw thr1!e r1•ln,vs eonjpinfo!y, ea1•h rPlay H. ;\ IPll'plioiw ,-;ystrn1 comprising a eall- hai·iug prnnanent <·omw('tion \yith the nqn-inu iilil1s('rilH\J'\; linta, a callecl subserihPr's g1·0111HIPd polp o-f tbe said battery. 

40 

105 
lii°H•. and s11h:-wrilt<'t·-opp1·ated apparatus 111- 14. A tl'lPphonP sy~tPm comprising a Jin~, dwting a 1·otlll('('tor prm·idPd with li1w eon--· (,irc11it. a diffl'l'('lltial-n•lay 1n·o\'id1•rl with n t-ads ha1·inµ· 1·Prtfoal motion to spfoct g1·011ps pair of \\'intlings, H pair of line-rnlay.s, a 4fi and rotarv motion to fir11l the 1·alled line in . }H'l'lllallPlltly l'losed bridge• nt·1·oss said li1ll'-any sPlP\'{Pd gro11p for Pst11hlishing comwc- ('il'cuit. said bridgP indmlinµ- tlH• (·oils of 110 tion lw1\\'l'l'n tlw two li1w,:, ,:,aid apparatw, saicl li:1w-rPlavs 1·omH'1·te\l in. sPrips lwtw<•Pn also i rll'h1di11g a t'Plltrn li:,,1•(f ta lkinµ,· lmttN·y the ;mid wi'n;lings of tlw sn id di tfp1·t•11tia l-for nil(' sttl)S(TiliPI' only :IIl(;, l'l'la,v llll'alls foe l'Play. a liattpry lrn1·ing- ()]l(• pole g'l'O!llltled. r,o l'St:1hli,d1ini.r a fiow of talking 1·111Te11t in thr a11d a ]Wrnrnnt•nt (·omwdion liPiween all of c·illing s11li:-:1'1·ilH•1·'s line !:~•for!' the <'alh•d Raid n•lay-eoil:, nn(l t]l(> n<H1-µ:1.·oimded pole U.5 s11lJ,,e1·ih(•r an;;wprs. of ::;a id batten·. 
H. ~\ tl'!Ppl101w systt•ll1 1:o,11pl'isiug t·all- W. '.\ t('h•j°>honP systm1, 1·ompf·ising a ing a1Hl ('allt•d ,mhf;cribt·1·s' li1ws. tr1111k-line ti·1mk-li1w. a n•p<':tLPr at tlH' l'JHl of sail] fi5 co1111Pdion l)('h\'P('ll tlw bro lirn•;.;, and a rc>- ir11nk-li1w. :11Jd a <•.,•ntralizt>d som·cti of talk­Jwatt•r ind11d1•d in thp tl'lmk-li1w <'{Jt11rnetion, ing and switd1ing t·11rrPnt, said l'P])eit:ter be- 120 said l'<'jWHlt•1· l1!'ing J>ro,·idt•d with a pair- of ing pro1'i<bl with a l1ridµ\•d diffi>l'ent-ially­li1H•-1·<•lnys, a11d 1111 l'lll'1·gi:,:ing cire11it. fo1· wo1md rela_v, a pair of hridgt'd J\ne-relays, <':td,1 rp]a_y. t lw l'JH'l'{.!'izing- ci l'<'ll it of OIH' re- a drad resi.-;tance, ml' i111pl'd1mce-coil, :.1i1d 60 fo_r ind11di1Jg tl1<· Jim• of the ealling snb- an n11s.iliar,v-r<'lay. tlie "·indings of said re-1,criher, nnd lhl· <'llt•1·gi:,:ing eirenit of the sist:rnce and_ relays being all peqnanently 125 othP1· 1day being· lol'n l. l'OllllPded with the non-grounded , pole of 10. A tc,]q>hmw s.n-tem coniprising call- -· ::;aid SOlff('(\ of l'lllTPnt. iug and callt•<l s11h,;cribPl'S' lines. trnnk-line 16. A ,telephone system comprising a 
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trunk-selecting switch mechanisn1 provided with. repeating-coils for repeating rnice-ci1r- 65 

with a release-relay, a repeat.er provided 1·enbdrom thci c1tlling line to the cnlled line, 
:with an auxiliary-relay, a battery, a tempo- und also with rtila:y8 ·fm· r1ipe11ting .switch: 
l'&rily closed circuit including sa.id release- ope,·nting impulstis frorn. the calling line to 

& ~Jay an4 auxiliarycre_la:y,the i:uiid 11i1~iliury- the trunk-line conm1etion, the suid systl'm 
fl1ay. being of 9:1iffic1eptly high resu,ta:n~'C 1tl81'> ('.Orriprising {'()JlllllOll-battery tra.n»mit- 70 

foprev1mt the release~relny from energiztng, t.ers, .subscriber-opemte<l 1·inging ·•kt!ys. t:{>n-
~·•···. 1\0l"mally-open low-resistance shunt, ex- trolling the flow of tnlking- ()lll'l'ent through 
telldingaround said•nu~iliary relay, and.sub~ said t.mnsmitters,. locnl-battery ·t.ransmitte1.·s 

10 ,scriber operated differential .and line relays and circuits. tlrnrefor, und subscril>e1·0opt1i·-
controUing the continuity of said shunt. • ated ringing keys excluded frdm the local 7 5 

17. A. tt,!~phon4:1 system C?mprisin'! . a circuits of said lust-mentioned tl'llnsmitterH. 
trunk-selectmg switch· mechnmsm provided 21. A telephone exchange system comf>ris~ 
with a release-rehl;r1 a trunk-release energiz- •• ing a common battery 8(1tom11t.ic telep 1one 

15 ing circuit for said relay, a. source of cur- • exchange calling subs~riber's line~circuit, a 
.. rent, a hi,rh resistance. relay in said circuit, local battery automatic telephone exchnnge so 

a norm:alfy- open low - resistance shun~ ex- called subscriber's line-circuit, a trunk-line 
.tendU,tg .around said ~igh-resistamce relay, connection between the two line-cit-cuit.s, 1111<;1 
and w1b&criber oontrollecl means for closing a repeater included in the said trunk-line 

20 said sh1int a11d thereby sufficiently reducing connection, said repeater. being provided 
the resistance· of said. circuit to permit the with repeating-coils for repeating voice-cim·- 85 

l,IBid release~relay to.become. energized. rents from the calling line to the culh•cl line, 
18. A telephone sy11;tetn . comprising a and also with relays for re(>el!fing switch-op­

tr11;nk-re1~88li .• ;,cil'c~it, . twc~ . no~n:Jly-o\leD erating impulses from the cldling line t.o 'the 
25 switch-P.omts m s0;1<l cn:cmt, a dJffere11:tial- trunk- line, together with. condensers for 

relay • for controlhnjJ one of sud switch- stc:>PP. inp; th«: flow o_f battery c~m~nt th . .i·ough 
points, .so-called vertical and rotnry lii;ie-re- said repeatmg- coils,. the said syst.cim also 
lays. for controlling the other swii<:h~point, a comprising commQn - battery tramm1 itte1-s, 

90 

ve11iClii.l•JJ~e-et,nductor, subscriber-opera.¥ . subsc···. ri·be·r. ".oper. a .. ted .. · .. • .ringi.' ng. k .. 'e. ys cont.l'olling .. " 
30 melinsif~r:ground.ing said con~uctor, a bat- .. • the ftow of talking current through suicl. 

terv Jor.l!!tle1·gb;ing the differential-rd1\y and transri1itters,. local-battery t~ns~nitten; 111111 95 
the· Filli<f vertical=Jine-relay when tlle said. circuits therefor;. and subscriber- opemted 

• vertical 0line-cionductor is grounded, a local rii:igi~g keys excli1ded from th~_locul ci1·e11its 
circuit f<>r the !!Rid rotary-line-relay, and of saJd ,l11st-ment10ned transm1tte1-s. 

35 connections whereby the sa1d· local circuit is 22. l\telephone system comprising a en I.I~ 
opened when the siiid di1ferential-relay and ing subscribe1·'s line, a centl'ahzed so11r1·e of 
vertical-line-relay . al'B energized by the current fot· supplying· current to the suid 
grounding of the verticnHine-:eonductor. line for both talking and· swikhing flllll-

Hi; A telephone . system. comprising a poses, a trunk-line, and a repenter at. the fWI 
40 trunk-selecting switch" mechanism• p1·ovided of said trunk-line, said repenter being p1•O­

with a release-relny, ·a repeater provided videcl with relay means. Mr estuhli,-hin~ 11 

with an 1111xili'1I1'-reluy, n buttery, .u. tern: flo,v of talking'curre.nt in tli11 s11id l.i1w 11:-

lmrarily cli>:'ied circuit including said re- soon us co.nnection is e1-1t11hlishml .w.ith l lie 
1\11s11-r11l11yancl11uxili1iry~rel11y, the ;m.id aux- other end of saict,trunk-\irw; the·snid• sy,;-

100 

JOii 

45. iliary-relay heing of sufficiently high resist- tem also comprising co111nion~h11tt<•1·y t:1·11nsi 
nnce to preveut the nileiu;e-r(liay from en~ mitters, subsc1·ihm; - ,,perutt•cl ringing k1•yi"I' l Io 
ergizing, n normally-open. low-resistlmce controlling the flow of· tulkinl-{ •;111·,;enl 

shunt externling :u·ound snld irnxilinry-re- through ,mid trnns111ittc•1~, l0<"11I - l,:1U1~ry. 
lny, 1tnd • suhscrilier~coritrolhid relays for t.ransmit.t.ers und cii·cuit.,- tlwrefor, and. siib-

50 dosing ·said. ·shunt all(l theruh,y ,mflfoicmtly sc1·iher-01w1·nt1id l'inging lrnys 1•xd11d1•d fro111 
!IPCl"(lllSing 'the l'(lsist1111c1, of, said circuit to dH\ locul circuits of ,,;11i1l litst - lll('llti0111'd 115 

1•rwrgize H1tid relemm-rd::y, 'the ,mid s,ystern trn11smitt1•1·s. . 
also r·omprising s11l,scriher-opc•tated .elec- i:1. ;\ h•lt•pho1H' system ('Olllpri,;i11g a (•11ll­
trk-i111p11lsti-truns111it.te1•s:fm· ,mll(]i11g tlrn im- in,(! s11hsrTihe1·'s li1w, u tr.1111k-li1w, and a r<•-

55 p11IH<!S rPp1·eS1.•11t ing .11 n,v <'a I lt•d snl,&•rilier's pe11te1· at Hrn 1•nd of .~a id tr11H k-lirw; »n id I'«-'· 

1111111lmr•; • pea!t~r be\ng IH'ovi1lt\d witJ1 11 IIOl'IIIUll,V 
... 20. ,yt~le1>.l1,me exchu11ge syst1rnlco111pri;.- h1·idgP<l «litf(•J'Nlt,i11ll.~c~\'(IIIIUI ychi:w fo1· SUJ>" 
i11g .111i0111nu1r( b11ttrn·y.1111tolll!ttic tel<:1>]1011<1 pl_ving t11.lking CUITPlit··.t lu·,,uglr. its. ''.oils l<, 
l!Xe.lurngp calling .s11l,f;(:l'ilm1·',; i i1w-1•.i rcuit, ll tlu~ Sil id J.iru1 HS soon 111-i ('OUIWd'i;,n is (.•st.uh'. 

60 foe:tl b1tthit·y 1111to11111ti<; t('fophorrn 1•x1•ha11g1•. lislwd with t lw otl1l'I' <'IHI ,,J.,;a id t rrn:k-1 i1w, 

'culled ·s11l11-W 0 l'ibm·'s li1rn-1:i1·e11it.; :t l1'llllk~li110 'unrl·a ('('1lt1·aliiP1l so111·1:p of·1·111T1:11t fo1· sup­
conrn~ct.ionlmt.Wl~en th(1 two liiw-circuits, and pl,ving plp1•tri(: ('IIJ'l'('II( to th<· iiiw for hoth 
ll hiprn1ter in,•luiled i11 the said IT1mk-lirrn talkfrlll,! und switi:l1i11g-. ))lll'p«i:,;p,;, th,· said 
conrw«"tion,,,

1 
said 1·e,pi>aier being p1·0,·ide«l systen1 Hlso, compr.isi11g 1'1,'111111011 -.hattp1•.v 

,,,11 



1,282,237 

trnnsmi~te1·s, subscrilxn· - operat!)<l ringing relays, an<l an energizing circuit for each 65 keys controlling th<• flow of tnllcing c111•rpnt relay, the energizing circuit of one relay in­th1·ough snid transmitt<•rs,. local - battery eluding the line of the ca11ing subscriber, transmitters ;l'HI circuits tlw:·1~fo1·, ,rnd suh- and the energizing circuit of the other J.-t--r, scribPr-operati!d ringi'ng keys 1•xcl11dPd f1·0111 ):•.y bt\ing local, the sai<l system also comr.ris-the local circuits of said last- 11u•11tior1l'd 111g conunon-battery transmitters,subscr1ber- 70 trnnsrnittm·s. opcmtcd ringing keys controlling the flow :U. A telephone sysh•m comp1·ising a com- of talking current through said transmitters. mon batt<'ry a:.·tomatic t1•lephone exchange local-battery transmitters and circuits the11,., 10 calling subscriber's lini•, a local bnttPr.v nuto- for. and s11hs1·1·iher- operated ringin_g: keys rnatic telephone exchangt> callPd suhscrilwr's <'xclmlc<l from the local circuits of said last• 75 Jim•, a centrafowcl souree of ta I king . arnl nwntioned transmitters. switching current fol' the calling ,mhs('l'il)(>r's . 28. A telephone system comprising calling line, a tr1111k-li1w <·omwction hPtWe<'II th<' two and called subscribers' Jines, trunk-line con-15 lines, an<I II repeater inel11dt>cl in si1id tm11k- 1wdion between thA two lines, a repeater in line conm•etion and 1n·ovi1h•d with m<•ans for the trunk-line connection, and a centralized• so establishing u tlol\' of talking clll'l'<'nt in the source of talking and switch~ng current, culling s11b1wriber's line heforti the enlled said repeater being pr<H'ided with a pair of s11hscr·ih1•r nni:;we!'s,'tlw s11i<I syf<tem also com- line-relays, and an energizing circuit for 20 prising com111on-h11t.tery transmitters, sub- each relay, the energizing circuit of one re­seriber - opt•ratcd ringing ~kc,vs c·ontrolling , Jay including ·sai~ source of current and Sli the flow of talking c111'J'1•nt through ~micl the line of said calling subscriber, and the t ra11s111itt1•rs, loeal-butte1·y trnnsmittPrs and other energizing l:i1:c11it being local, the snid <"ircuits tlwr<•for, nnd sullscriber- oJ)(>l"lltt'd s,rstem also comprising_ common-battery 25 ringing key;; exclnd<•d from the local circuit!'! trnm1111itters, snhscrihe1·-operated . ringing of said last-nwntiorwd trnnsmitters. k<>ys eontrolling the flow of ta]kinjr current 90 2/'i. A telephmw 1.yst<•111 c<>mprisin~ a call- through said transmitters, local-battery ing subscriht\r's line, 11 calle<l subscriber\; trans1i1itters and circuits therefor, and. sub­line, 11 centrulize<l source of t:dking and scriber-operated ringing keys excluded from 30 switching current, suhscriber-operat(\d the locttl circuits of said· last-mentioned • switching machinery for establishing a transmitters. 95 trunk-line comw<·tion between the hvo Ji,ws. 2!l. A telephone system comprising a tem­and a repenter provi<led with menns for porarily established talking circuit, a re­Pstnhlishing u flow of talking current in the pcnter pro\'i1led with means for tepeat,ing 35 calling suhscrihei,.s line befm·e the f'Rlled voie<'-<'lllTents.lrom one division of the talk­s11hs<·riber nnsW(\I';,, the said S\'Stern II lso :ing C'irenit. to another; ·anct:.:wtth ·meaBS' for :i~t' · compri•sing eom111on - buttery tr
0

ansmitt.e1·s, rept>ating switch-operatµi~ impulses :from s11bs<"rihc.•r-opemted ringing keys controlling one division of't1te-circmt .to another, to-the flow of talking current througl1 snid, gether with mMns for establishing a flow of·. 40 ti•unsmitt.Prs, lck·n 1-hatt,ery transmittr.1·s and talking current)n one end of the circuit be-<'i n·uits therefor, iwd subscribei•-opcnited fore the other end of the circuit is cloeed, the 105 ringing keys excl11<fo<l from the local <"ii•- saicl • system also comprising common-bat-1·11ifs of sni<l Inst-mentioned tr11mm1itterR; ~ery t.ran$mitters_, supscriber-operated ring-1:!<\. A tcilephmw system cmirprising n cnll- mg keys contro1lmjr t.he flow of talking cur-45 in~ '.Sllhsniber's lint•, a culled snhs('riher's , rent. through said transmitters, local-battery lirH', and suhserihl'r:operat.Pd 11ppar11tus for transmitters 11nd circuits therefor, and sub- llo c-stahlishing co111wd.io11 between the two Ficriber-operated ringing keys excJuded from Ii rws, s111cl appumtus i11<'111<ling !.i!nitnhle re- the--Jocat---ctrcuits--cQf said last-mentioned lay nwims for estnhfo,hing n flow ofJalking ·transmitters. ;• • ~. , 50 cummt in the culling suhs<:!"jber•fi-line be- 30. A telephonfi 9:stent comprising two fore the culled snhscriher-1thswers, the said divisions of a talki~circuit, repeating-coils 116 system also compris1ng..---- common-battery i~du<;tivel_v connecting one division. of the transmitters, snh!'!criber-operated ringing c1rc111t with the other, w1Js,reby..'tvo1ce-cur­keyseonfrolling tlu~ flow of talking current. rents are repeated from on, division to the 56 through said trnnsmitters, l0<·nl-hattery other, subscriber-operated. RWitchet11, a :cen­t.ransmitters und (\ircuits therefor, nnd sub- tralized source of current. for o~rating said 120 seriber-operntml ringing keys llXclude<l from switches, and means for repeating switch-thll local circuit;;; of said lnst.~mN1tione<l operating electric impubes from. one divi-. transmitters. • smn of the circuit, to the other, to~h.er with 60 27. A telephone system comprising calling m('lans for ~tnblishing a tlow of talking cur-and cnl1;,cl subscribers' lines. tnmk-line con- rent in one division of the circuit before the 1211 nootfon between the> two lines, and a 1·epcater other division is closed, the lliaid system also included in the tmnk-line connection, saicl comprising common-battery trlinsmitters, re~ater heinA' provided with a pair of line- subscriber-operated rfnging keys controlling 



the How of talking current through said lay, 11 bnttery having,,one pole grounded, and 66 

trul1smitJe,r1,, locu[-bllttory tmmnnitters an<l • ii fJlirnument connection between nil of i,mi!{
1 

ci1·cuit.-; therefor, . nnd subscriber-oJ>erilted n• 11,v.coils und the non•grnunded pole of 

1.'•i1·1·g··',i.!·1.·g· ..... k .. 1.,y.s .. ex. < .. ··:·•·.u··.d. ed. fl'on .•. • tl.•t:: local. circuit!. s suid buttery, the ~aid system also comprising. 

6 of. •SIM(I lust-nientlotled tr1tnsm1tkrs. • cormtio11•h1ltte1'.y transmitte1~, subscriber-op-

•. at ?~•.l'l.;h'.phonfl ~ystt,•m con~pristn~ ll. call- 11rntecl l'inging keyi; •. confrolling the. flow of 7() 

rng hn,t-,wltictor provHlc<l with .1i relea:-;e- tu lking cttp·e~t thro.ugh .1-1nitl transmitte1·s, 

rulny, a r<>puutt>i'. pr<i\'ide<I with n dead rn- loc1ll-batte1·y ti·ar1smitters und circui.t,; there­

sist:mc<\ and• .1f 1H11·1111dly-0~1en connection; u. for, and .. subsc.i:iber-opemte<l ringin~ k(lys 

10 lmttHry connected with sn1tl 1101·m1tlly~opcn excluded fro'Iwthe h>cnl circuittt of s111d lnst-

c1mrnid.ion, nud a rllhm,;e-<frcuit fot· said ,;e~ mentioned tt·1tnsmitfors. • • 75 

lcctor, sn.i.d. rele:t.H<'•Cil'('llit including said ar,. A- teltiphone ,;ysbim • comprising II 

drn1<l rc,;ii-;tnnce 1111d nv1·1111tlly-open connec- trunk-hne,. a repe1i~er .nt the end of said 

tion and rdensu~rcli1.Y :ind battery in series, trunk-line, and n centl'nlizNl .sou1·ce of talk-

16 the sni<l s,yst('lll .also l'Oll~]>l'iHillg coinmon-. ing and switehing c111·1·ent, said 1·eriel\te1· bc­

hatt1•ry .tmm,m.itt(•l'H, • suln,;c1·ilmr-opcrated ing ·provided with a b.ridgl\$1 diffeilf.•ntinlly- 80 

,,iuging keyi; controlling t)ni fl<tW of taJl,<i11g wound .relay, U puit·.ol b1·i(lgl~l lirie-relitys! 

CIIJ'J"(•llt t.ln·ough i-;uid t.ran,;111itt(~J'H, loenl,but- R <len~l !-esiflt,1mce; llll im11ed1ui~••~toil, and ill.I 

trn.•y, .. trnnsJnitt(~1'tj Jll)\fsirc1.1.its .tl.1erefot', an<l 1111xi Iiory~rCllay, th~ .whI•ltgg~of sid<l •.ric•:sist.-

20 ,;11hs<•rilwr-op1\ratd l'illgiug lrnys exeludml llJlC(l tind refavs bfii'ng·all pe1·1imnently ('011-

frolll tlw lodd cirt11itc1 of c1aid Inst-mentioned nectml witl1 tlw imn•gt•c,11wktl pole of ;.;aid 85 

t rari,;ntittt•rs; iwnrce of cun:e1\t,, the 1>hi<I :l->'YHtl'IH nlso com-

.· a~i -.\·tt•L•'.1,itt>lle,~ys~m11 .. c(iJ_UIU'i:;ing.1L call:. ud~ipg t,;Q}l!Uli;m;IJtl!t~!:Y tra.11~1i1itfor;,;, . S!lh-

i11~ Jir,;t-Hl•l1R,•t.or .p1·01:1th•d \1·1flt a 1•di:i1!'Wd'll- :;cnb<•r0opet'ate&.,1,ingtllg. keys .qonkollmg 

i:, · t1iJ''fFlff[HH•f1Yilyt•rmm•<·tt-d··to ~1•<n1n<l;wlmt- .. tl111.J.lo~1'. ... ,.u.f .Jnllung ....... clll'.t'.eiit ...•. tl\rmi.gl1 ,mi< l 

t1•1·y. a i·<•pe:1ttir ·prp.ridP.d. witli it 1111p11aUy- tr11ns111itte1:s, ·locuLbn.ttei·v h'llU8Jllitt1i1·s 1tHd 110 

O))l'll ('O)lll('('.tion :It Oli(' pol(• of sa iii l1:1U1iry, 1·irl'll it S th~refoi': . and snbs(•ribel'-()pemll•d 

t lw otlw1· 1>1ik'i,ft Iii'. lmtt1•rr lH•in~ ir1·01tndNl, 1:ir!ginµ:, kt•ys-exelmle1l. fv01i1· tlu~ 10_<"1\l . t·ir-

llu• n;peat.<•l' haviuµ;. ahP a dP111I J'\'Sist:IJI<:(\, i1 1·111ts of i':11Hl lust0 menhom•d h'ttllHlllltl:(•J's; 

3J tr1mk-li11P-('OJHl11dol' (J(>t.\\'('l'll th(' selector· :rn. A t!llt,pho11esvstm11eoniprising (•ailing 

:1rntr1•p<•Hl<'1',allda r<'iease-cir1•11it fortlw~(\- ancl .ealled Sllb;;<·rif)l>,ri;' lines, ll h'm1k-line.95 

l<·<·tor,s11id (:i1•,::11,il ilil'lud.i11µ: th<• J'.(•kas(!~J'():. ('Olllll'l'tion bet,,v~'!l\ll '.the H.nes; ll rept~ate1:jn 

lay illl(Ltrur1k,li1w.7.C'.IP\J1w(m· .,111,J 11111•11tall,v~ tlw trri11k 0 Hne ,cmineetion. ut1d·U)ei1:ni,; foi:, 

.opc11 .. ('t>IJ!l!'\'.ti<>1.1 i.111,1ltlg111l .. 1:c~,;j:-;t:111r(•;t1.11l Jia("·. :-t''IJlll~'.ii1.g. ii.ll ,tl(JC\t~-rpt ~'tl1!'J'l'.l,t;. :siµ,l ~"·•· , 

· *b t(•1·,v i 11 spi'•iPs, ti 11· ':':11c l ,;:.:st !'ltf ah,, i <·•irn pri,;- Jjvj1t1w 1:01~:itig 1,·<~{t~t:ill'~f9i!ii fot·intfo!!.t.fviily:, ., . 

. ill/! ('Ollllilowl,1,t t'Pl',\' .t I'll n,-mith•1·,-,;. :-a1h::.11ril)('I'- I 1·1m~n11ttm~ , 1owy~c~•~l11?1~~-.' ,:r~l.11y.~ .f(>f re- 100· 

opt•J::llPtl 1·ioginl,! .h,\'H 1·ontn11li.11g tlw /tow . '.)(•Ht. IIIJ', ·.:,;·.\\· •. ·1.·td.··1·".·.'.l.X::.·l';·\l.•·t.w .•... ·.·.g. :.'·:·e.:.,w ... i(·•.·h.··.1.c ·1·rn·p···.'.·.·.'t.~ ... fl .•. •.' 

of talkiug ('lll'rPHI ll1ro11µ;l1 .~aid L1·1111sn1ittl~l':i, and a d1ffc>1'('1ltiilHv-,tft1nd.1'('lllJ for.use l,y 

l«H'11l-b:iU1•1'.V 11·11.11,;n1idP1·s aml i·i1:c11its the1·r- th(• t·nUing i;11b1w1:ilmi\in xehmsihg, St1i1Lilif-

4 u fm, and :-;11l;~i·6ht.•J''OJ>('l:iJ!(•1l.1·1nµ:iriµ: ktiy:-; (\X- fi(1t1fti1tUy,~.wo.11i1d 1'.GhlJ. hliyi;t}I{ t"·(). Wjnil­

d1·11fod 'fri.11.1.J ... 1 .. 1.w .. li)(:.a.l (0 ii:<:uit:-;· ◄ if .. si1itl, .. 1:l~t~ iug,-; p(:r1.n\1~l)ll!JY ''.!lf1:!1t:ct~it with thl:\ lli~fi- 10s 

Jl ie11fioi l(>il tHOi~1ll itt1•rs. · gi,,,111Ju.h:d . p.ufoot Sll:l<L:i!llii•r~ ◊t c11r1"ent., the 

ail. ;(h;li.-ph◄ nH' ,,;y:-;t(:111 ('01ilpl'iKin!-{ 11· 1:e0 ,;\1id s.vstt~m alsn:(:OJllJl't'.I:!lillgi:on11n◄m:h11ttel'~' 

)Ji'iite1··1frori<lt•1I . :,·ith 11 ··( liff1•i•1•Hlittl-,~•l11.v·l·•R.·. tiurn.Ul!itJ~ri:;; •. ,:..u!~•tiljfJ;:1!{!(.lJ'.1'·~~· .• ringin~ 

4 r, pa i I' of 1 im•-1'1' lay;;, a }.(TOHJHI, ('.Olllled.iol\ k!\VS eontrolli11g thl\ •• ifow. of hllklng tlltt'tmt 

(•1mt.1·olfo11. hv· s1(1d•·· ◄ l iff1.•h•1rl i11 l-1'<•l:1y. n. nor- . tl1ro11p;h .• si.ii,tl ··•· .t•:nn¥niitti~l'.1:!(.· .•• l<~M"batterv HO 

·11 in 11.v~o, 11!n : rnn1w,;titJJ1 1·.01, !,1·11lfo1l • .I ,y .Hm ti:ani'\mitt¢!'.~ 1t11tl d•~'.•iJ,t~ • t:}1~1•pfot, il,p<\: stil>-

t h1·t•1• rd11,vs e1Jnjoi11t l_y, <:ad, l:t•l1.tf haring s1-rilx~l'-(>\><'l'11tM[tfop;lfijt';K~~s~xehi<le<l ···~ 

)l!' i•.Hhu II! nt <•m1uel't i~:111 ,,, it h t l.u• r wil, µ:ro 11,n<l<l.il~ tl .••. 1
1
~
11
·.e.

0
·"·. ~

1
(
1
it
1 
.•.• 
1
·.1tt.·.•t',;,_,·.t••.• .• i•.t'.<!·,.·.?'.·.1_' .. tl4·. ...· .()f·t•I!··:.'· .·~ .. '. i.l .• l .... •.·.'.'~t,-·•·tro·.····· n.iW"t\e<l 

t,O pol•· of thP )'111i1]:liatll•l'y, th(• ;;irid '!-lystem till'!<> " d" f 

1•1,111prisi11g . con111H>,n~lrn I t<>.ry .. f 1·11ns111ittN·s, . • ;ij, A t~~ei1~»it>:1-1y,r-;~¢i11 'coA1\1i·i1tin~-• seh-c- 11;; 

~:11h:;1•rilwr-01w1·uled ri uging k,•rs 1·onf r0Bin1,C tor J)l'Cl\'idt'<l ,,,jtl_,a n-l~se•i~hw. lltl e11er~iv.-

t lw flow of t1l'lki11µ: 1·un·1•11t th1·01~irh s1Licl inJ[ <•ii·cuif •. :/or~idrelay,itn~~n·.rep<'lltl'I' 

1 l'!lJISIII it\N;H; 101•111-lnt!ll'l'V . tnrn,;ruittiu'H. aud.' (IJl('l'1~tin• :bv. i(llii,,U -~~ ()(!lltrol :--nid yi1·c11it 

&r, (•i1•(i11it ,; .. ··111<'J'('N11• .... arul· ·.;,i.l1:,;<;l'il11•1'.•l.,1wr11,f~!(l ... for• 1•i•l1•11!-iiJ1iti. ,•. .i:··;',fht\ !'l!li.•l ~fi'\l(til\ ul1;1p 

,,in)!i11g l{•'Y,; •l':";(·l11_1INI, frou1 .. (li.1•. l•wil 1·i1•- d1n1pd,.;inl[<'j )ff;wv.~•,t;\! Jr.~:11sl'ilitf.<•l:N; 

1•i1:i1 S I! f sfri1i' ln,J-1ui:11t i',iin·1I. tr·n 11:-;ill itti.·r~: suh~·ril><'r~•itlPl'\1$, .. , .. , /ttt~iii;£'.~t\\f:kdillft11tlin)£, 

:1.J> A l1•lvph1 Ill(• syst (;UI 1•01ni11;ii,;i11µ: II IJ1w- .• 1 h1• . ft◄,\\; ,.of ti, lki~g:::~\1.ib~nt, Hir•1'111~)i, ,-nid 

1·i 1·1·11Jt, · H. ,ti lft•h!f1t',iti l 0 1·1'h~y ,·pi11vi◄ INI; w'tth 'Jl. I 1·11t1i,i11iittir1.;;, .l1wtthhttitPtY fri1l1
1

su1~t.t\s •• ,i(1d • 

liO pair of \l'hu;t:1,11,i~: I/ pa•it' of litll'-rt'lnys, J\ i·i1,~·ui1,- t:h<•n~f,ii', ;1.r1tf,;,:1tb~1,ffhe,:•Ofii•n1tl:(, • 

IH'l'lllll lH.'.l\t.lY,'.dos.1•:(1, 1,ri(\ft\' :i,:1'"~:,; sni1I ·.li11H- 1.·inj!ing k1•.y:-;,. <•Xdmlr,~ :J,·◄\llr,}ht•'lo(~ltrd,:-
1•il'1·qit. s:it1f,· lirit1w·: .i11diulirif!'.. l hP ,•oil\.; o.f (•ll!t:; 'i' said l11ft~JJ1t>nth,nf~::_(!;Jf\1?:_niitt1•l'S, 

.. \ :-aid lim•-f'(•.hi'v,; 1'ini111•1•tvd iii i-.l•1•.j\,;.:. l,1•t \\'(;1,n ,\.'-t· A i!ih•plm!ll' s;rt-krn ;(•1m111r1;.;1n~::~ s11l,: 

tlw ;.;nit! wiiilfi hg\of ilw.~.:ii.d ;fiffclr1•,11t ial-1·1•~ :-<'l'ih1•r:01wi':,t I'(' , t 1·•11tk':a;1•li•1fi1ig: >I',\\: i It'. h 
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mechanism provided with a release-relay, an resistance. of said circuit to permit the Haid 
. ~nergizing circuit _for said relay, and a _re- releiu,e-relay to become energized, the said 
l:ll½t1ter, together with a source of operatmg Hystem also compriHing common-batte1·y 
lU_rre,nt, said circuit having two normally- tmnsmitters, subscribe,1·-operated ringing 

6 open switch-points controlled by said trunk-, key~ controlling the flow of talking clllT(mt 70 
selecting switch mechanisn:1,cand:having also through ·said transmitters, local-buttery 
two othet normally-open switch-points con- tranHmitters and circuits themfor, and sub­
trolled by said repeater, the said system also scriber-opel'uted ringing keys 'excluded from 
comprising common-battery trarn,foitters, the local circuits of ~aid last-mentioned 

10 subscriber-operated ringing keys controlling transmitters. 7 5 
the flow of talking current through said 42. A telephone system comprising it 

transmitters, local battery . transmitters trunk-release circuit, two ns>rmully-open 
and circuits therefor, and subscriber-oper- switch-points i_n said circuit, a differential­
ated ringing keys excluded from the local relay-" for~· controlling one oL said switch-

16 circuits of said last-mentioned transmitters. points, so-c'ii.lled vertif'.al. und rotary line- 80 
39. A telephone system comprisil'I~ a relays.for controlling the other switch-point, 

trunk- selecting switch mechanism provided a vertical-line-coridudor, subscriber-oper­
with a release-relay, a repeater provided ated means for grounding said conductor, a 
with an auxiliary-relay, a battery, a tempo- battery for energizing the differential-relay 

20 rar·ily plosed,circuit including said release- and tlie said vertical-line-relay when· the said 85 
1:e1ay and auxiliary-rel~y, the said auxiliary- vertical-line-conductor is grounded, a local 
relay being of sufficiently high resistance to circuit for the said rotary-line-relay, and 
preven.J. the release-relay from energizing, a connections whereby the said local circuit ii; 
normally-open low-resistance shunt extend-. opened when the said differential-relay and 

25 ing aroun(J said auxiliary-relay, and sub- vertical-line-I'elay are energized by the 90 
scri~er-controlled relay,; fon closing said grounding of. the vertical-fine-conductor, the 
shunt andthereby sufficiently decreasing the !'!aid sy,;tem also comprising common-battery 
resistance of said circuit to energize said trnnsmjtters, subHcriber-operated ringing 
release-relay, the said system also compris- keys controlling the flow of talking curt'ent 

.so ing common-battery transmitters, sul;>scrib- through sa.id transmitters, local-battery 95 
er-operated ringing keys controlling the flow transmitters and ·circuits therefor, iind sub-
of talking current through said transmitters, scriber-operated ringing keys exclnded from 
local-battery transmitters nnd circuits there- the local circnits of said Ja,;t-mentioned 
for, and subscr·iber-operated ringing keys exc transmitters. 

35 eluded from the local circnits of said last- 4a. A telephone system comprising n 100 
mentioned transmitters. • trunk-release circuit, three relays conjointly 

40. A telephone system comprising a controlling said circuit the enel'gizing of said 
trunk-selecting switch mechanism provided circu.rt for release purposes being (lependent 
with a release-rela~, ~a repeater provided 1ip9n the simultaneous energizing of said 

40 with an auxiliary-relay, a battery, a tem- relays, line-circuits also controllc(l by said 105 
porarily d<~/;ed. circuit including said re- i·elays, and mean,; precluding the energiza­
lease-rnlay and auxiliary-relay, the said aux- tion of one of said relays when the other two 
iliary-relay, being of, sufficiently high re- are nece,;sarily erwi:gi:r.ed for the purpose 
:;istance to rn·event. the release-relay from of elo:.;ing one.of said line-circuits, the said 

46 energir.ing, a. normally-open Jow--x·esistance system also comprising common~battery, 110 • 
siwnt extending aronnd said auxiliary-relay, tl'llnsmitters, subseriber-operated _ringing 
im<l si1bscriber-operated diffe1·ential imd line _,keys controlling the flow of talking currfit}.t 
relayH controlling- the contintrity of said through said transmitters, Joca!-battet-y 
shunt, the said sy,;t.em also corrtprising com- transmitters, and circuits therefor, and snb-

60 mon-battery transmitters, . suhscriber-opm·~ scriber-opemted ringing keys excluded from 116 
ated Tinging ke.Y,s contrnlling the flow of the local circuits of , said last-mentioned 
talking c11n<>nt through siiid transmitters, trnnsm • Lters. 
local-battery transmitters and circuits there- +4. A telephone system comprising a line­
for, and subr-;criber-operated ringing keys (·i1·c'.1tit, a repeat.et· in said circuit dividingthe 

55 excluded from We local ci1·<·111ts of said last- latter into two inductively connected sec- 120 
mentioned transmitters. tions, each section having· it vertical and a 

4:1. A telephone system comprising a rotary side, said repeater-hnving also- a cir-
·. trimk-selecting switch niechanism provided cuit connection between the vertic1tl side of· 
with a release-rehty, a t.i·1mk-relem-m energir.- one of the said circn_it :-met.ions ali<l ground 

60 ing circuit for said reltty, a soul'ce of current, 'eomprising two normally - open _c!mt.act- 125 
a high-rt•sistance rehty in said circuit, a point:.;, and· anothe1· circuit connection he-

. n(_))'.lnally-op1m_ low~resii,ta.nce shunt,extend- tween the rotarv-.sicle of the same circuit see-
ing iro1md sa1~ h1gh-res1stance rel.ay, af!<l tion and·•-·grnmid and also comprir-;ing two 
subscrilwr-controlled means fo1: closmK HaHl· no,·mnlly-<ipen i'.on~ad-points, t,vo _line-r~-

0~ shunt and thereby sufficiently i•educing the lays and a differential-relay eontrollmg R1u<l 130 
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normally-open switeh-points, me11ns Wuere- .scriber-controlled switch mechanism pro­
by when the differential-relay is. energized vidcd with a rotatable u.ad vertically-mov­
t.ogether .with one of said relays one of the uhle switclH,ln1ft:, means including a line­
normally-open circuit connections to ground relay fo1· ·:H·complishing the rotai:y motion 

6 is closed, arnl means whereby when said dif- of said switch-shaft, switd1-1·eleasing mean;; 70 
fere11tiul-1·elny is energized with the other controlled by sai!l i'(\luy, ii line-circuit for 
of said relays the oth1ii· of sai(l 0ircuit" con- saitl rnlay, a lm:al circuit. for said . r11lay, 
nections is closed, 111eans whereby t Im rnlay is enerl-(ized over 

4~. • A telephone system comprising a line- the local ci rctiit lo ac(·oinplish the rotation 
10 circuit including a. trunk-line, a repeater lo- of the swikh-shu ft, and means whm·eby the 75 

cated in said line-circuit at the terminal of said relay i;.; ernirgized over the line-rircuit 
the trunk-line, the latter hn ving a verticn l for rele:isi ng purposes. 
nod a rotiu:y side, ground connections, said M). A tPleplione sy;,tem comprising a Jine­
rcpeater. being provided with a differential- cit·c11it, a diifr.rential-relay hr·idged ucros~ 

16 relay and tw9 line-relays controlling Raid the line-(•ii:cuit, and 111e1U1s including said s.o , 
ground connections through the medium of differential-nilay am! contingent upon the 
two not·n1nll_y open, contacts, means whereby energization tlH:reof for gri>niHling first one 
when.the d1fl:'el'(mt1111°relay and one of tlw si(le and then the other of s11id line.circuit 
line-reJays nre energized simultnneously a to trnnsmit.electricnl imJ>Ulses Urnreover, to-: 

20 ground connection is established between the gethm· 1with' :intomatic switching.machinery sr, 
v.e•rt· ical.si. de of .t,. he said tl'llnk-lin(J to ground., connected to r<'ceive and. be operated by s11id 
and means whereby. when the said ditferen- frnpulses. 
tial-relay an.d the <¢,het· of the said Hne-re0 51. A tefophone system comp1·ising auto-
lays are energized simultaneously a. ground mntic trunk~selecting switch rneclrnnism, a• 

.26 connection is ~nblished between the rotary line-circ.t1it leading to saicl mech1mism, n dif- oo 
side of the trunk-lin.e and ground. . • fe~enti11l-reluy ln·idged across the l.ine-cir-

• ~- A telephorte .syst!;lm comprising n sub- cmt, 1tnd s11bscrib1ir-controlled means . con­
«:ribe~s.line having vertical and rotary line- tingent on the em11·gization of ,mid. relay fo1· 
con:duct01-s, a repeater, a tmnk-line at the grounding firHt one side of 1-mid cirrntit and 

so terminal of said repeater, snid. t.runk-line them t.he other to transmit the eleciric~l im- or, 
being similar to Urn suhscl'iber\: line, said pulses for opl>rntiug snid mech11uisrn. • 
repeater haying a. difl'erenti11l-1"11lay, a verti- 52. A telephoM system comprising . a 
cal-line-relay and II rotnry~line-relny, a snh- • trunk-selecting ,;witch mechanism provided 
scriber's calling npparnt.ns for sending with n rotatable switching me:w,;, a rotary-

35 ground electric pulsations o,·er the vel'tical line-.relity controlling the rotary motion. of 100 
O~<,'~~ry lin':;C?nP!tdor~,. me,~.:us wlwr;iby •said switching 111e:mH, and a 1-mhscrihm·-con­
~-a.~.-.· l•:.,t:J'rufi thnt;J¥l:'.i ve1:tH:.::i._l• .. h11~~:coml~1ctor tt·olled local e.ircuit for eullrg-izing suid re~ 
1s ,trpurnled the siud:1,v.(l~'.hptl-hmi--1·d11y 1s en- lay, 1,11:id' rota.l'y line relay included in IJ. re,­
·erg11.ed. with the differiiiiti11l-i-nl:ni'to rnpro- peat.er llflSOCiat~icl with said switch mecha-

40 duce the grotfrul impnlRes in flit\. vertical- nism, nnd it difftwential 1·ehty forsu id 1·epeater 106 
tr11nk-line,-conductor, menns:for· deiinergi~; for. transmit.ting inipnlse.s to operat(i said 
iiw the 1·otn1·ycline-1:elny· a,t th(; K11HH, tim(•, ,;witch mech:rnism. • • 
and mean,<;; whereby wlw11 tht;. 1·ottiry-line- Ml. In a telephone (1xcha111-(e system, the 
conductor is grounded. thP.\Tiffe1·enti11l~l'elay combination of telepho1w. lines, 1rnto1natic . 

45 is ener~ized. to reproduce . fhtr\gr.r11i1Hl im- means for tnmking a. calling line into con- 110 
pulses m .the r(1ta1·y-t1·1mk-li1u1iconc'ltrcto1·. • neetion with n called line, refavs forrepeat--

47. A telephone system c<lmpi·ii,iing: n ci,n- ing the 1-,witch-operutcd ehict1·1cal impulses, 
tral .battery, a snbscribm·'i;:; line nnd nleans ·l·e1wi1tihg coils for tramm1ittfog the voice~ 
fo1· g1·otmding the snrne at tlw ·i;ubs(11•1lxw's c111Timts, a common hattery for supplying 

60 telephone, a repeat.m· ha Ying a (1 iffel'enti':tl- talking <·m·1,mt ti> the line of the calling sub- 115 
• relny and a line-relay one end of ,,,J-ii(•.h is scriber, nud a locnl battery for the called 
permnnent.ly connected to the mm-gromHltid lin(l. . . 

' terminal of -tl1<1 halfory arnl which is pro- 54. In a tekipl1oi1e excha11ge system,. the 
vided ·With two ener,rizing <·i 1·c11its · Ollll con· combinntion of telephone ]foes, a. comn.1on 
trolled by 1he difl'Pl'('lltinl-rda_v 1111d th11 batfo1·y for thti caHii1g suhscriliers; localb.at~ 
other dh-et•tly hy tlw snhscriliet·, . teries for the calledsubsoriber~ means ,fc;ir 

48,A t,e.Iepli,i1w s_y~tmll cmnprising a line-. l'!lpenting efoctrica]impnlscs for operating 
circitit,. llJiiie~~1:3h1~,, 11 li1m energizing circuit the :wtomntic switi.i'hQs, nnd repe11,ting coils 
fq1· snid·tela~', u. lpcn1 e11ergiz1ng circuit for for transmittin~ the voicc,cnrrents; :•, . • 
said relay, me1uis whe1·uby the relay:is ener- 5:i. In. a telephmie ,,ystem, 1ocalund com- 125 
gized over the loe:aLci1·c11it for ca )ling pnr- n10r1 hnU(11·y f!lll>scrib<;IB, li11es • divided hito 
poses, apd Ii1enni;, whereby the relny is ene.1·- gr011ps, trunk lines divided into groups,:n.µ• 
gized over the line-drc1iit for relc-a,m pur. t,omatic switches having mm motion to solect 
poses, . . . groups and n second motion to connect with • 

H 49. A t;~Je1~1>ne system comprising a snb-, .. a line in the selected group f<>"r eite.n\,ing a mo 
. ",,. 
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connection from a calling to a called line, 62. In an automatic telephone system, the 
and means for establishing a flow of talking · combination of common battery lines; sta.­
cnrrent in the culling line before the called tions thereon; a central source of current; 
line is found. 

each of said common bntterystationshavingu 
5 56. In a telephone ::;ystem, the combinati.on rccci\'er and transmitter; said transmitters '70 

of switches luffing vertical and rotary mo- being in series with said central ·source of , 
tion for extending connection from a calling ct11Tent; and local battery lines; local bat­
line to a called line, and means acti11g subsc- h'ry stations thereon; each local battery sta­
quent to the calling of the fir;.,t digit of the tion having a receirnr and transmitter, each 

10 called number to establish a flo"· of talking of saicl transmitter:, being in series with a 75 
current in the calling line before the called local source of current; and automatic 
line is found. . means.for uniting ::;aid common battery lines 

57. In a telephone system,. including local aitd said local battery lines for conversa­
and common battm·y suhseribers, the eombi- tionnl purposes. 15 nation of switches ha \'ing vertical and ro- 63. In an automatic telephone system, the 80 
tary motion for extP1Hling connection from ('Olllbination of common battery lines; sta-
a calling line to a called line, the vertical mo- tions thereon; a central source of cul'fent; 
tion to select groups and the rotary motion each of said common battery stations hmng 
to connect with a line in any selected group, a recein•r and transmitter; said transmit-I 

20 and means controJlPd only by the calling sub- ters being in series with said central sourceof 85, 
scriber fo1· supplying talking current lo the current; and local battery lines; local battery 
calling line. 

stJttions thereon; each local battery station 
58. In a telephone system, the combina- having a receiver and transmitter, ea.ch of 

tion of switches having vertical and rotary said transmitters being in series with a local 
25 motion for finding the called line, a repeater source of current; automatic ·means for unit- 90 

for controlling the supply of talking current ing s,iid common battery lines lind said local 
to the calling line, and means by which the battery lines for conversational purposes; 
cnlleo subscriber answers without disturbing and subscribers' calHng mechanisms by 
the"current eonc1itions in the calling linp. which said automatic means are controlled 

ao 59. In a telephone system, including local, ornr the common battery lines. 95 
aml common bnttery subscribers, the com- 64:. In an automatic telephone system, the 

.bination of automntic trunking nppamtus combination of common battery lines;· st&• 
having vertical motion to select groups and tions thereon; a central source of current; 
rotary motion to comwet with a line in any c>ach of said common battery stations having 

85 selected grnup. and centr:rl mt•aus controlled a receiver and transmitter; said transmitters 10~ 
only by the calling ;.,ubscl'iber for s11pplying being in series with said central source· of 
talking c111-rt111t to the calling line. eurrent.; and local battery lines; local bat-

<iO. Iu a. telcphmw sys!c111, snhsct·ibers' tl'J')' stations thereon; each local battery sta-
lincs aud tm11k li,ws diridn1l into groups, tion ha,·ing a receiver and trnnsmitter, each 

40 automatic switehl's lun·ing one motion t{> sc- of said transmitters being in series with & 105 
lPct groups a ll(j a sPc'oncl motion to connect locnl sou rel• of current; automatic means for 
with a ]irw in Jl,p :-;c•l1•.di•cl group for t•xtcnd- uniting :mid common battery lin8:l and said, 
ing a comwd ion from a <'a II ing line to a loC'nl bnttc>ry lines for conversational pur­
<'allc•d line, bridgl•~-. ac')'oss ·tlw c(i1l!l11ctors of prn,l's: and snbscribel's' cailing mechanisms 

4G the talking <·irc11it, sai(l hridg1•s inelnding bv whi<'lt said automatic means are con- 110 
operating elPments for s:iid switches, menns ti·olled owr the local hattery lines. for autonrntically _reducing tilt, m1mber of 61>, In an antoinatic telephone system, the 
said hridg<'s hetm•cn the enlling an(l called combination of common battery lines; sta­
s11b,wriher·s' lines, and IIH\alls for establish- tion;., t.hc•·reon; n central source of current; 

50 ing a flow of talking curr<•nt i11 the rnlling each of Haid common battery stations having 115 
line bc•for<\ the called line is found. n re<·eiy•er und transmitter; said transmitters 

(il. In a telephone systPn1, subscribers' being in series with said central source of 
lines and t1·11nk lines div ide<l into groups, cur1·(•11t.; and local battery lines; local bat­
n11tomntie switdws having one motion to se- ter_v stations thereon; encldocal battery sta-

5.G lect groups mid tt second motion t.o connect tion having n re<"eiver nml transmitter, each U0 
with n line in the s<•lected group for cxtond- of said trnnsmittPrs heing in series with a 
ing a co11nectio11 from a <·ailing line to a locnl so11rc-e of cmrrent; and antomaUc means 
eallc•,l line, a. plurality of hrich~Ps ucro8S tho for unHing sai!l common battery lines and.., 
cornludors of tltc talking eirc·.uit, imicl bridges said locn I b11ttc>1·v lines for conversational ''' 

60 iu<"lllding opt•rnting el<>m1mts fm· said.unto- p11rpos1•s; tlw s1;icl uutom~tic me'irns com- l!?fi 
mat.ie switches, 11H'nns for autonrntically re- prising II h'Jl!'ater having provisions for 
1lucing tho 11t1111l1t•1· of said bridges,· an<l f1•c•din~ tnlkinl,? cnrrent to cnlliug r.ommon 
rnearn, controlled only by the calling sub- !2<itterv lines. , . 
scri\>c>r f~u· ;;11pply'ittg taiking ctl!Tt•nt to the (jll. In an nutomntic telephone system; the 

Cl6 1·a 11mg l me. • !'0111hin11t.ion of common b1ittery Jines; st.a• 130 
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tions thereon; a central source of current; 
e.1ich of said common batte1·y stations hav­
ing a recei vcr ;uul t,rani;mitfot·; i.;;iid trans­

nutters being in S<ir·ins wi_th said (:entra:l 

:; sot1rce of currc.nt; and }oca 1 battery lines; 

local bat.te1y stati~)lhi tlHl!'C'<_Jll j each local 
buUtiry statwn ha vrng a rect•1vcr aml tt·aus­

mitt<i1:, .each of said tnu1srnitt.1ir:'i l,e·mg in 
seriei,; with a l<x:al soi11·ce uf cu rnmt.; and 

10 autom11tic means for uniting said co1i1mou 

battery lines a.nd sa·1d local lmltery li1w.s for 

conversational p11rposes; said • automatic 
means comprii-;ing a sci of repeating coili-; 

for use betw1•Pn eo11nrw11• l,attm·y and local 

l;; batlitry lirrns. • • • 
6T: • In ll telephone system including local 

und <:om111on buttery s11bsct'ibe1·s' lines, auto-

mat.fo switclws for <',st:lblishing connection 

}J('tween two of ,mi(l li1w,;, 1in<l means for 

1ist:1hl.}shi11g a (low of 1:11rrent, in the calling 211 

line before tl1e call1,d line i,; found. 
H8. ln it telcphori°(i system, a cent.rufornd 

,.;oun·.e of c11rrPnL fm· op(irati11g and tulking 

p111·po,;1!,,, a tr1mk. H !'l'['i!al.(•r in said trunk 
for s11pplyi11µ: lalkin,, 1·11n·1:nt to a calling 2::, 

li1w as :-;oon 11:,; (:01111Pction is !'HLabliRhcitl with 

said ll'llllk. 
, ~ig~wd l!.Y 111e at Chicago, C)ook county, 

lll11101s, this Sth du.y of .Ja.nuary, 1!!06. 

TALBOT G. :MARTIN. 

Witnelises: 
E1Jw. U. J1',\L1,s, 
lh:itNAm> D. \IVn;us. 
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