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7;, 11/! 11·/io11i it m,.y 1·0111·1·1•n: 

B<• it krnmn that I. T.\LBOT G. )hRnx, a 
1·itiZl'll of thl' Cnite<l :-,tates of ,\:merica. and 
l'l'Sillt-11t of ( 'hi<:ago. ( 'ook eo1mty. Illinois, 

·5 h:11·(• inrPntl•(l a l'(•rtain Ill'\\' and usdul Im­
p1·orl'Ull'llt in 'l\•ll•pho11(• :-;ystl>111s, of which 
thl' follmring is a spl•<·ilil'ation. 

:\h i111·\•ntion I'l'latPs to inq>rnn•111p11h; in 
tP]qil1011P ,-;y,-;tl'lllS. and 1uon• partieularly to 

10 inq>rn1·pd'11H•a11s fo1· handling- long distance 
01· toll l'alls in l'Olllll'l'tion \\·ith an automatic 
tPIPphom• systt•m. ,rht•n a long dista!l('l' 
l'a II l'Ollll'S iuto :111 a uto111atil' 1'Xl'ha11!!e. it 
!'0111t•s in on a 111a1111:d l,oard anll the 'oper-

15 ator. upon ]parning thl' 1111111IH•r of thP ,;11h­
Sl'ril>Pr dl•si1·l'<L p:\:t1•11ds tlw <·01111el'tio11 
th1'011gh a sllital>IP <:ord cin·11it to a sdPdor 
switch in tlw nuto1;1atT<· l'X<·h:lllg'l' ,m<l tlwn, 
liv opp1•ati11g her l'alling i]p1·in•. PXtl'n<b the 

20 l'i'llllll'dion through thl' automatil' s1ritl'hl'S 
to the suhset·il>er l',dh•d for i11 the usual m,nn­
nt-1·. 

It is <ksiralih• to giw• thl'Sl' lonl,! (fo;tnnl'e 
calls pn•frt·l'lll'l' on•r local rails. as tl'lmk 

25 lim•s lil't\\'l'l'll <·iti(•s should not hn til'll up 
on a sing-IP <'all a11.1· long-Pt' than lll'<'l'>'sa1·.,:,, 
It oftl-11 ti111ps happp11,; thnt till~ opPrator 
wlto l'<'<'Pin•s tlH' lonir di~titllt'l' l':dl lind,; that 
tlw <IPsin•d l'nlh•d s'i1li,-l'ril1P!''s linl' is ln1s1·. 

30 "'ith tlH• ordinan· 1·011m•dor sll'·ikhl•:-; l'l;l­
plo,n•d it i,- i11I]H>~,;ihle • for till• opPrnto1· to 
obtain n !'Olllll'l'fio11 with this 1111,;y li11l'. lt 
is 1lt-~irnlill'. ·1io1n•1·pr. tknt in :·HI<'ii case tho 
op!'l':tt01·· IH• ahlP to adrisl' thl' l!Psi1•pd sui'>-

35 :-wriht•r· who is th1is iJt\·ohl'd i11 :111otlH'l' l'Oll· 
lll'<-li<lh that liP is wn11tPd i'<ll' a lo11g dist:int'l' 
rnll. In ordl'I' to :l('('OIII]>lish this 

0

]>lll']H);:p r 
p1·oridt• a spt•l'ia I 't'orlll of <'Olllil'l'lor lill' it<·lt 
liy whil'li tlH• <ip1•rato1· (':Ill 111ak1• ,·01111Pdi1111 

•IO. with this lius,· Jill<' and. a<h·isl' tlw suli­
S<'l'ill!'l' ol' tlw ~l<'si1·(•d in fo1··ll1ntio11 . 

. \ f11rthP1' .ol,_j1•d of 11,y i11n·11tio11 is ·to 
]ll'l)l'idl' (hl' O]l<'l':1(01· ll'ith llll':lllS ll'IH•l'(•h,v 
slip <':Ill a:-;<•<•rtai11 whl'tliPI' 01· not :i li,w is· 

45 1•1wa O'(•d i II a l!H'a I ('Ollll!'<'I io11 ·01· in n 11ol'IH•J' 
!01~ ,-.dist a IH'!' <'OllllP<'t io11. ( ).f • <'0Urs1•. ·if a 
li11;, is al1°Pady <'ll!,.?::t!,!:<'d i11. a long- distal!<'!' 
!'011111•dioll it 1rould ]ip illa<h·isal>ll' and 1111-
,]p,-;irnld(• lo liri•ak i11 011 this !'!;llJH•dion anll 

50 adrisP till• s1d,sl'ril1pr that h<• i:-; ll'ant •<l for 
a11otlt<•r lollg dis!:tll<'<' 1·0111ll'<'tion. • It is 011]\' 
1rlH•11 t1 <' s·,il,s<'l'ii,<•r is inrnln•d in a lol':il 
!'OIIIIPdion that it i:-; d1•siralil<' to a<h·isl' tlte 
sul>s<Till!'r that ii<' is 1-ra11tPd f<ir a long llis-

55 lallt'l' l'Oll!ll'<'tioll. :-o tltnt thl' sulis1·1·ilie;.,, c:rn 

bn•:tk the local l'onm•dion nn<l permit the 
<'ompletion of tlll' long di,-t:1nce co1\ll('etion; 

I tlwrefon• pro1·ide 11H•:ms fo1· ai,·i,w to 
tht" Olll'!'atl\1· distinl'ti 1·e forms "'of fi'11sv 
signals, so that the opPrator <':tll h-11 wlwtlu;r 60 
tlie busy line is a calling autumatie'line 01· a 
l':tllecl automatic line i11rnln•ll in a local 
l'Olllll'dion, or a <·:dk,l antolllatic line in­
nJln•d in :i manual or Imig distanee coll!ll'l'-
tim1. • 65 . 

.\ fol'thPt' spe<'ifi<· oli,il'l't of my i11n•11tio11 
is the p1·orisio11 of Illl'nns whl•rell\·, ,1·hen a 
lint• i:-; in llSl'. tl1<• multiple pfirnte contacts 
of the _Iinl' al\' i·<'.lllll'('tl•d to grn11nd th1·011gh 
one of n pl11l'nltfr of busy si 1rnali1w m,a- 70 
l'hi1w,;. dqH·ndi11g-· upon wl;l'thl~' tlH• line is 
an auto11wtil' <'allin/.!.· li1w or a ealll•tl1Jinl' i11-
1·o!l'ed in a lo<'al ,;uttimntic eonnedioa. or 
Oil(' !nrnln•d inn lpng llistanl'C mnmrnl <'011-
ned10n. 76 

T11 ordl•1· that 1i1v in1·t•ntio11 mnv ho Jnore 
<'il•al'!r 1111<1t,rstoo<l. I ha,·e illustrnttd. in 
diag1•:n11rnntic form, a h•lt•plwnc sy~tl'm 
whil'h Pmhmlies tlw feat11n•,; of m,· inren­
tio11. In this <·011111•(·tion I han' chosen to 80 
illustrate an nnto111:~ti1'. system inYolving 
s,r i t<•hps of certain ll'l' ll-kni'>wn types, to­
g-Ptlll•t·, with manu:t! npparntns "·hieh is em­
plo.l'l•<l for l'Stahlishi11g • ti>ll conm•dions, 
whieh is likewi!iic of n \\'Pll-lmowri form. 85 
:\ly inn•11tion, ltoWl'l't'I', i,- l'<]tmlly as· well 
adnptl>d for HSl' with other forms of auto; 
nwtil' Sll"itelws arnl l'Ol'cl l'irenih;, an<l the 
pr<':-;Pnt systl'm i:-; mer'l'l,v for the purpose of 
illustrating om• speeific embodiment of my 90 
inn•ntion. • 

In ·thl' nern1i1panying drnwings l◄'ignre 1 
is a. diagr:1111111atil· layout of a tl'lephone 
s\'st!'n1 in t·o11t1(;<,timf ,rith/whil'h. I ha,·e 
<'iwsl'n to ill11,-;tratl' 1111· inn•ntion. 95 

Figs. ~ an<l :1 show ;t <·ompll'tl' t·o11nt•dion 
li1•t,rt'\'ll hro a utomntic s11bst:1·iliPr,-' stations 
in :--a id s,·,,tt•ut. • 

Fig. -(sholl's a 111au11nl tl'IPpho11e line and 
opp1•ator's l'!,)l'(l ei1·1·uit. 100 

Fig-. ii sho11·,; n sp!t•do1· S\y-iteh l'ir<,11it fot· 
11sp 1rith thl' OJH'I':ttor's l'irc11!,t. . 

Fiµ:. ti sltoll's d i:1gra111m:it ica lly a l'Olllll'C· 
tor sll'itl'h for· <'OllllPl'ti11g with a liu,-;y linl'. 

Fig-. T is a nwdifil•<l fot'll! of <'Olllll'do1· 105 
s1rit<-h. 

TIH• t!'ll'pholll' sy:--tl'lll- illustrall'll in Fig. 
1 1·on1prisps all antomati<' l'X<·hanµ:1• allll • a 
Ill:11111:tl ('X<'hang(•. Tlw 11l:l1111:d l'X(·h:11t!!P is 
n•p1·t•:-<l'llk<l by 'a s1,·ikhhoanl "' l'o111pri:-;i11g llO 
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a phmdily ot ii'!'H•1·:1lurs' posit.ions \\''. .\t 

T' :111<1 T" ill'l' sliu1Y11 µToll]'" of ,-;11l1,-;btio11s 

T the lines of c>ad1 of 1Yliid1 ll•1·111in:ttl• in 

an ans"·ering ja,·k J 011 OIH' o[H'l':1tor's po,;i-

/j ti()n \V' al1(l in a 11uiltipk jnl'k ,J' on ,•aeh 

operntor's position in t!H· usl!nl a11,l Wl'll­

known lllllll!WI'. S11italdl' ('()I'd ,·i]'(·uib ~r 
a re proYidP( l fo1· c>sb l 1lish inµ· l'Ol\ n,•,·t ion,-;. 

The antonrn(ic ,•xc:lt:ll!!!'li i,-; ol' a \YP1l-

;:c knmYn type. 1•oill[Jri,,ing' :-rnhsl'rilic1·< indi­

YitlHal pn•s<>ll•dor swild1l's C. fir:-;t ,-;i•l(•1·t<w 

c;wil<·.hes E. secornl seh•1·tor s1Yitdws V an,! 

1·onrn,t'tor s11·itdws IL ln fop dn11Yin£!:s 

Uu,1·u are rcprc:-;,•ulcd two tholl:--:111d:; ot' :{n 

:, ,; cxdrnnge of ten tho11.-;an1l linl's l':tpnl'ity on 

a scale of three to ten. The s1'ibs,·riht>rs' 

stations A are tlivided into g'l'Ollj)s .\", ,\", 

A\ etc., mmally of one lrnn,lrPd li1ws 1•ad1. 

On it scale. of three to lPn, t hel'l•forP. the 

20, three groups A", A" itm1 .\·1 re1n·e,.;,,nt oue 

complete thommncl arn1 the groups .\·· .. \" 

and A 7 represent another thonsan(l. ·with 

each group of subscribers' lines there is as­

SO(:i,ttPc1 in the ,·l'ntral olli<·e a group of 

25 in,1i i'itl nal 01· li11e s\\'itches C. mm for each 

line, a gronp of fil'st sPlel'tor.c: E, a group of 

,;el'o111l selc>ctors F ancl a f!.'l'Ollp of con­

Dl'l'lors I-I. The selector all(l connector 

,.,.,, itdies rP,pn'sPntell lwn•in ~-mnprise hanks 

30 of euntacts ar1·anged in horizontnl 1·0\YS or 

len•ls, w-mally kn in n11mhet·. These levels 

am represented by horizontal li1ws ll'hich 

dtc•1H1 \ip1wnth all the s\\'itl'!iPs of a group 

to ·hi<lil'ate that the <'Ol'l'l'S]lOHding contacts 

35 of an the switcl1t~S of tlw g'l'Oll]l :II'(' multi­

p]Pd togPtlier. ,\!] tlw li1w swil,·lws C be­

longing to one gro11p of s11h:-;t•1·iliPrs' lines 

have common ac·i·1•:-::,; to a group ol' fir:-;L se­

l<•c·tors E. T}w bnnk c·ontad;-; of tlw first 

·10 s('l(•dors E of <'<ll'!'l'Sjlonding groups or l11m­

d1•p{1s al'<' rn1!1tiplPd t liro11gl1011t tlw dill'Pl'­

<'llC tl1011sand.c:. TIHi fii-sl !P\'(•l of th<•sc fir:-:t 

select.ors i:-; com1c•d<•ll lo trn11k li!H'~ lt-nl1ing 

to sr, onii sc•]pdor ,-;1YiklH•.-; I◄' :1s:-:111·i:1tl>;l 

l5 1\:ith the !irst tl1ousantl. tll(• s<•(·o11d kn,! ol' 

tl1e lir . .,t Sl'lP<·trn·:,; is 1·on11r•1·tl'tl to tr1111k li1ws 

lending to :-il•t·ond s1•ll'('tors asso,·ia tPd \\' it h 

t.!1l· cl"'011d tl1qus:1nd. d<·. Tlw h:tnk l'Oll­

t:l('b <11' all ([ip :,;1•1·,1n,l ,-;p]pdor,{ F :1ssol'iaiPil 

,'iO with a gin·n tlw11s:1nd :11·1· 11t111iiplPd to­

gdh(•l' and till• fi1·st ll'\'Pl i:-: ('Olt!IPdPd to 

trunk li,ws leadi1w: to <·011n(•1·tor switl'liPs If. 

ll'hich ha\·e n<·t·1•ss to UH· :-nd1:-.('l'il1p1•:,;' li11Ps 

of tlll' firs( hm11lrt•d ol' that tl1ousa11d, tlw 

66" spcontl lP1·d is 1:ornwc·tLitl to tr1111k lines 

lea<lin12: to <·011n<•dors which liaH :t<'<'('.-;s to 

t!H~ li11Ps oi' the s1•<·011d li1111dn,d. d<:. This 

trunking a1Ta11gP1tl('llt of an auto111atic ex­

cli:rnge i:-; in gt>11cral \\'Pll known in tlw al'!: 

JHl and it is not tho11ght 11\'t:Pssary to lksC'rilic 

it in fortlwr <Id.ail lwrPin. 
ln 01·dc•1· to fo1·111 a ltH'aJJH ol' co1t11111111ica­

tion hPt\\"Pell the a11tomatic aud 111an11nl <·x­

d1:,ug\•s, thl'n' i-; prnYi(kd a n,mtlwr ol' ( !'llllk 

C5 l:JH·-i lcailing· ft·o111 lllliltipk jacks ,J" on till! 

111:1n11:ll l'Xl'hnn!!P tu RPlPdo1· ,;,yifrhe:,; 'I in 

tltP al!tontatit· 1i,;,•ltnn12:P. 11·hid1 Sl'll'('.tors L'01'­

n•,-p011d in r111trtio11 to thP .'illh'i('l'ilwl,i1;' lir:-,t 

:,;ph,dor ,-;witclw,-; E. Th<· bank 1·011tnd.,-; of 

tl1L' Ojl!'l':!lors' ,-,•l<'l'lo!'s I n1:1.1· lil' m11ltiplPd 70 

11·ith lho:;(' ol' ·so11H• of tlw s11\1scrilwr:-;' se­

!1•ctors E. :1s i11dil':th•d. 'In addition to tlw 

tr1111k linPs !(,adina frnrn Ill\' rnanHnl ex­

(·lta11!!·,, to tlH• sl'lt•;·t01·s l in th<' a11tomatk 

(•x1·h;l!W:L'. tlH•J·l' al'l' a nu111\wr of tr11nk litw:-- 75 

h>adin,,,;. to .'i]JL'<·ial l'onn1·L·tor ,_,,·itl'lH•,:; X in 

tl1P :111tornatil' 1'XC'h:tllQ'l'. ThPl'l' is one of 

tll\'>'P sj)l'C'inl <·01111Pl'l;1r:-; fol' eal'h of the 

grot1p:-- .\". ,\'' .. \ '. dl'. TlwsP sJll'l'inl co11-

!LPdor,-;. a:,; will lip d(•:-wriht>d Ink!', are IISP<1 80 

1,y tlil' <l[H'l'ntor onl.,· :1 ftp!' shp has rnlll'<1 

tlw ,-;td1:;('J'il1l'l' 01·,·r Olll' of tlil' ,-;ekdors 'I 

and I Ill· l'P!2:ld:i1· :-;\\'itl'IH•:-; in tlH· :111tom:1tic 

l'Xc·h.111!!\' :;ml found tlH• li11P 1111,-;,·, The:,;e 

:-s1wcia i' <·011m•c·tor.c: II :11•p. ad a ptl;tl to ca 11 85 

in 011 n 1111,-;y lim•, so that tlw Oj)L'l'nto!' may 

info1·111 a l111s\· a11tomatil' s11lisl'rihP1' that a 

manual or lo;H.!' distnrn·e s11\is('rilil'r <IL>si1·es 

c·onnP<'I ion with h in 1. 

Although in tlw nlH>1·e dP,Wl'iption of the 90 

s\'stnn shmYn i11 Fig. 1 rPf(']'l'll<'P ha:,; lwt>n 

1iiadP to an :111tom:1'til' l'xd1nnge and to a 

n11111u:t! l'X<'hangP. it is to hP 11ndPrsto()(l that 

this doPs not 111ea11 that tlw 1rnrn11:ll part of 

tlw systl'lll is IH'('l':--,-;nl'ily a s,'parate arn1 <1i:,;- 95 

tin<'t ,•xchangc>. 1t may be silllpl,v a mannnl 

s\Yitd1ho:ml ll'hiC'h is· 11s11a\li,r installt>1l in 

au!omntie ,•xdrn11gps fo1· the p'urpose of han­

dling long distnnc•p 01· toll cnlk 

In Viµ:s. :2, :\, -L ii. H n11<l T thP ditfert'llt 100 

p:11-ts of tl1P app:t!':1t11s HI'<' dP:-:iµ:natPd I>.\' tltl' 

:-:an1(• rde1·1•n<·<· 1·haradp1•s. in :-:o fat· as is 

('()nsistPnt. as in tll\• dingrn111111nti<· Fig. l. 

TIH•. :111(omatil' s1il1stati<111 ,\ (Fig. :2) 

<'01t1p!'!S<'S tlw 11s11nl l'l't'Pi1·p1• :2, lransmittPr 105 

::. 1·ingp1• I and c·o11dP11spJ' ii. BPing an a11to-

111:1tit· suhst:1tio11 it is al:-:o j>l'O\'idPd with a 

:,;11itah!P l':tll-SP!lllin!!· 11wt·hanis111 for co11-

trolli11g tl!P auto;11atil' s\\'it.<'hes, whid1 

lltl'C'!rn11i:-;111 is l'l'jll'PciPntPd ding1·an111rnti<'all,v 110 

by a pai1· of i!llpU\:-;<' springs (i nn<l 7 arnl an 

i111pulsl' \\'hPl'I S, 1,·.lti<·h lnttPr 111ny be eon­

tl'<lliPd inn WPl!-lmow11 1trnn1wr thi·o11gh the 

11wdiu111 ol' a dial IH'Ol'idl•d IYith fingt>r lwh•s 

in i-illCh n way that tlw impulsl': springs may 115 

lie moml'nta1·ily spparnfrtl a number of 

ti111Ps <:ol'J'P:,,l><1iHling to the t'l'spective di<rits 

of tlw numl1p1• of the <':tlle<l suhHcrihPr. i-, 

The :-:uhs<'rihL•r's indi\'i<lual switch C is of 

tin· .~<'n,·rn I form of s11bscriln•r's switch 120 

sho\\'n in British patP11t to R. W. ,JamPs No. 
:2(\,:\0t of rno1,, !1101·e cfosely resembling, 

lio1\'L'n'I', tlw part1rnlnr type shown in Bl'it-

ish pahmt to T. 0. Martin No. 1-Hfl of uno. 
This li1w switch compriHl's, among other de- 125 

tails, n pl11ngPr (not shown) attached to the 

mid of a so-cttllPd phmg·tn· arm n, which arm 

is co11trolle<l l:y a magnet 10 comprising nn 

11pernting winding 11 all(l a holding wind-

ing rn. This magnet also controls the cnt- 130 
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off ~frmatnre 13. The winding 11 operates both the plunger arm D an(l tlw armature 13, while the ,Yinding 12 is ";trong enough to 0111~- operate the armature rn and hold 5 the 1H11nger arm !l in its operntecl position. ·when the plunger arm !) is operated its plunger is forced. into a bank of.1w<mtact springs, forcing the springs 1-J., L,.' lG nrnl H into engagement with the springs 18, rn, 10 20 anll 21, respecti,·ely. Although only one set of springs, i. e., 1-1-:21, is sho,Yn, eaeh line s\\·itch is JH·o,·iclecl ,rith a pllll'ality of stwh sets, each forming the terminal of a trunk line leading to a fit-st selector switch K 15 Each trunk line is cmmcl'te(l in 11rnltiple to the corresponding springs of all the line s,dtches of the group whid1 is controlled IJy the master s\\·itch D. Tile s1Yitd1 C is ccmtrolled by the su!Js<:riber through the 20 medium of the line relav :!.:!.. ,rltich relav is preferably slow acting_:_that is. slcm to" re­lease its armature upon deenergizing. 
The master switch D is of the "elll'ntl type of master switches sho\rn in I~ritish 25 Patent X o. 2G,301 of mm;, a lHffe refefre< l to, being, howewr, of the particular type clisclose·cl in saicl British Patent Xo. 1-l-l!J of lDlO. The function of the mastei·, imitch. as is well known, is to maintain the pltm~ 30 gers of all the idle line s1Yitches in position to engage the terminal of an idle trnnk line. 'l'he connector pri rnte bank eon tacts of the line are normal! v CO!lll(•ctecl 01:-er a con­clnctor 23 and tl{ronglt the Hpring :2-.J. and 35 contact point 21:i to the bank cont:l('t spring 1G arnl cut-off winding 1:2. Cpon the op­eration of the line swikh, limn•n•!'. the spring 2-! is clisengagecl from flw <:oi1tact point 21:i and brought into eontact with the 40 coi;i.tact point 2G, whereby the connector pri­n1te bank contacts are connedecl to !.!TOll!Hl G' l hrot1gh the seeond:ir_v winding' of thP traiisf,im1er of a l>ns_v signaling 11rnchiue Q. "\ssociatecl \\·ith tfft, line .\. there is shown a , 45 call registl·r 28 which is controlled b_v a double-mitmcl magnet 2!). 

The first s<'le<·to1· s,ritch E is of the gen­eral typ<' of s<'l<'ctor switches clisclosecl in Trnitt•cl ~tatps L!'ttPl'S Patent Xo. 8Li,H21, 50 !,!T:111ted }fal'(•]i J:l. rnon. to Keith. I◄]rickson ;1ni[ Ericks011, t•xc·ept that the so-enllecl si<le switch .is on1ith;<l. ;\mong other de­tails, the selPd<JI' E c·ompris<'S a bank ·of <·onti.1cts :11T:111g-<•d in hori~ontal rows or ln·-55_Pls whir·l1 ni·e adapt<·cl to l,p Pngagecl l1y a spt of \\"ipPrs-,lO. :n and Wl ('}tl'riP<l 11po11 a shaft (11ot slHnrn), wl1id1 sh:tfthn,; \"Prtic'HI mi>1·pnient contr,>llecl li_v the 1·e1·ti<'.:tl n1:1g11Pt :1:\ a11<l rot:1rv rnore11ient c·ontrollPd l,y the 6G rntary 11rngnt•t M. The <>JH'rat ion;; c;f tlw swit<'i1 an• conti'ollecl through the 111Pdi11111 of th(• dolll>l<•-wo1111d line rdav ,l;1. Means for JH'r,nitting t.he switch t(i In; !'(\Stored to 1101"­
ll!H l position are prol"idl'<l in the rel<\1sti 65 magnet :JG, which, upon energizing, with-

draws the refaini1~g- p,ml,-; from tlw :-;haft. The spring contads HT and :is arp JH'l'mittl•d to close only whl'n the swit('li :-:ha ft h:ts l>l'<'ll raised one or more stl•ps from its lo1n,st po­sition. The relays,\!) and -J-0 :11•p ,-:]ow :tding 70 relan-that is. rel:11·s which d<•i;11l'ru:ize slo11:Iy after tlwir l'liPrgizing l'ir('11its 'an• broken. This slow action is 11s11:1lh· ol>­tai1wcl by placing a ring of C'oppPr :1i·011nd 01w ('11<1 of thP C'Ol'l' of tliP !'Pia\". 75 Tlw seeoncl "Pl<>do1· F. as ,;.<,JI :1:-< t ii<' ,-,,•­l<>dor I ("Fig. ;1). is thl' sallH' :1s tlw Sl'­le<·tor E. 
The c·onm•c·tm· swit('h II (Fi!!.:\) i.~ of (lit\ g"('llPl'ai typt• i,f ('Ollfll'('tor Sll"it;·lll's di:-:,·lo.-c•d 80 in FnitPd :-;tntc•s Ldkrs P:1 tPnt :>; o. S 1.-,.1,,i. grnntl>rl -:Hareh 1:1, lDOG, to KPith. Eri,·k,-:011 ,me! EriC'kson. t!H• cir('11its. ho1rl'1·p1·. li1•in!! modifipc] to adapt till' s1ritc·h to op<•t·:tt<' in ;t systPm in ffhid1 tlw eentral o/liC'l' :1pp:1rat11s 85 is ('(J!ltrolled by impulses c!Plin'n•d 01·c•r the two sides of the line in sPries. Likt• tile• se­lec·tors. the eonm•('tor is JJ1'01·id<•d 1rii11 :1 shaft (not shrmn) c·a1T_ving tllP 1rip('f's ~l. -!:2 and -.J.a irnd is ('()ntrnllt•d liv tlH• r,•rt ic-:1 I 90 mngr ·t -l--! all(] tlw rotary rn:ig1wt 'F1. Th(• 11s11al si<k switeh cornp1·isi11g .tlw 1rip1·rs -Hi. 47, 48 and -.J.0 is eonfrcilkcl hy th<' pri1·:1t<' magnet i:iO in tlw llsll:d and m•ll-kn,mn n1:1n­ner. The IIIH/.!"llPt :!.:>O is thP 11s11:d r<'IP:1,-;1• 95 magnet. The.line 1•pJny ;11 is i'Olllll'<'tl•d 1ritli the line· throngh (he n'1·1•rsing spril1gs of' :1 so-<·alkd lrnck-h1·idl!"l' l'Plav ;,~. th1·011Ld1 th,· windings of 11·hi<-l; latte1: refoy t!H•,' 1·:t!IPd line is ]Jl'O\"i<lPcl with talking ('llf'l"('llt. Tl1c• lQ0 ringe1· n•lay ~;1,l is the Jll('ans thrn11gli 1rhic·h the application· of ringing ('tll'l'<'nt io the; calh•d lirn• .is contrnllecl. .\t Q' an,L (J" there an' shown two l>t1sy sig-naling n1:1d1i11Ps which arc eollll('(•frd to the front and l1:1c·k 105 contaets, n•spP('tin•ly, of tlw spring ,1 f of :1 rPlav ;i:1. whi1·h rPlav is irl<'lt1dPd in the• hold­i11g'circ:llit 11·hid1 till' ("OlllH'C'tor· swikli ('.\­t(•Jids lia('k to tla• sPh•dor s1rit<-h(•s. TIH·. complete fllnction :Ill;] ()]JC,'.J':ttio11 ol' this !'C's llC lay will Ire folly ll<•scrili(•tl l1<•rPinaftt•r. 'I'll!• bi'1sy signaling- n1ac·hi1ws. as n•pt'('S('llfrd l1t•rPi11, comprise an inclt1dion c·oil or trans­fomwr t!H• prirna1·_v will(lingof 1rlti1·'1 is in­clnch•<l in a loC'al ci-rc1·1it ll'ith :t liattPJ'\" and lll two inteITllj>tPI'S, one• of low fr<•1p1Pnc·:r and tlw ot!it'l' of high f'1•pqt1('ll<'_\'. Tl1ro111 .. d1 tlw llH':ililfln of tlI<'S<' i11tpn•11pt(•rs an i11t1•1·111ittc•nt i"ntt•n·11ph•d· c·111T<'llt is st1ppli<•cl to th<• pri­rn:u-_r winding· of iii<• tr:1nsfo!'llH'J', ll'hi,·h in- 120 d11c•ps :1n·intPl'lllittc•11t. :tlt<'I'll:di11u: 1·11iT<'llL in ti!(! S<'('Oild:tr·_v 11:i11dir1g. _1rlwrl'i1_,:_ 1r!1C'II s:iid winding-, is ,·0111H•<'t<•d with :1 s1il>scTil)('r':-; linP, said HtThs(·1·ilH•r is gin•n an i1itp1·lllittc•1!1 li11zzi11g so11nd in his rP<'l'in•1·. TIH' lmr fr<'- 125 

(flll'il('y i11t('ITUptp1•s of tl1P tll'o !HIS_\' lll:t­('ltinPS Q' a11cl .Q" li:tl"<' dill'l•1·<•nt_ f1•pq11c•1wi<'s. :-;o that tlie ·i,,1zzi11g- pmd11r·1•d _ l1_y Oil{', lll:t­('.hine is of :t clitfPn•11t d1:11·:u·tl'I' th:111 that produced liy the otlwr. 13l' 



1,227,474 

The s11bslati011 .\' arnl its imlirillnal 

,miteh C',a1·(• in all rPs1wds the sa1ne as the 

snhstation .\. arnl s,Yitl'h C (Fig.:?). 
The s11listatio11 T ( Fig. -1:) is an ordinary 

15 .lo<'a l ha ttPJ',Y m:rn11a 1 snh,-;tation. mill prising 

a trans!llitter ;'i;-i. n'cPiYer ;'\(i. irnl11dio11 rnil 

i"i7, magn!'to i"iS aml rin/!('1' i"iD. .\t the <·en­
li·al ollic•p the linP is prm·ic1t'(l with tlH' 11,-;11:11 

am"H'ring ja<'k ;J, one or rnon' 11111ltiplP ja<"ks 

10 J', tlw line relay (i0, rnt-otl' rPlay (il. line 

lamp C:2 and ·a Yisnal lH1sy signal 1m n,-;so­

ciatt,d with eaeh nrnltiplP ja<"k. Tlw opPrn­

tor's cord cirenit :;\[ n'sl'mliks thl' 11s11al con I 

<"ire11it.l•111ployl'll in 111:rn11:tl sy,-;tp111s in that 

15 it (·on1prisPS an answPring- ping 1''. a c·alling 

,.plug P~. C"al!ing arnl :rnswering s11pen-isory 

lamps (i;-i all(l (i(i and ::;11itahle 1·l'lays for <·on­

tl'Olling tlw eirC"11its th<>n'<it'. Tlw rPla~· (ii in 
t lw (·a 11 i ng- PIHi of ( lw (•ore! is a pola riZ('cl l'l'-

20 lay. This t·nr<l circuit. as shown. is adaph'<l 

to eomplPk connection with Pitlwr anotlwr 

lll:11111nl s11hstation. sueh as tlw s11hst:1tion T. 
01· "·ith a tnmk li1w lea<ling- to the :111tomatie 

• pxeJrnng<', or with an ordinar.,· <'ommon hat-

25 terv line. When the re-1aY HS is in it,, nol'-
111a·1 position, the <"ireuits ;if tlw t•p]a.,· (ii an• 

a1lapkd for use in connPdio11 with a local 

batterv li1w. or with a trimk li1w ]p:uli11g to 

the a1itomatic Pxehani.re:' llllt w]H'n tl1l' r~'hiY 

30 GH is energ-izP<l, tlw l;ircuits of thP rPlny u·i 

are a1laptt>d for use in comll'dion with a 

eommon hath•,ry manual 1 i ne or a si mil.ar 

line. 
The txunk lirn•,-; whid1 ll':Hl fro1i1 thP man-

35 11nl Hwitt·hhoard to tlH' :111to111htil· <'xehang<'. 

as has hPPn l'Xplai1wd in 1·on11Pl'tion with Fig. 
1, termiuate in a rn11ltiple ,ia,·k ,P on thl' 

manual ,-;witd1lioard. Tlw skt'\"l' 1·0111l11dor,-; 

of the j:~cks ,l" are c0111H'dPd to l>ath>ry 

40 thrn11gh a rela,v (it) whit·h 1·outrols tlw eire11it 

of a ,·isual 1n1sy siµ:nal 70 as,-;()(·i:itl•d with 

l'H<·h m1dtiple jad,. 
The trn1rk lim's IPacliug from tliP rnan11al 

switchhoanl to till' 1·onnt'l'lo1· switdH'I-> X 

' 45 ( Figs. 1 and (i) an•. at tlw 111a1111al swit1·h­

ho:11·<1 l'nd tlwrpof. si111ila1· to thosp which 

lP:td lo the :,;ph•(·tor s,Yitl'lws I. . Tin• l'onm•1·­

to1· N is in l-!:l'nl'l'al si111ilnr to thP eonnPt'lor 
TI ( Vig. :J)·. th PI'<' \ipi 11g, ho\\·t•,·pr. l'Pl'ta i 11 

50 mo1lifirntions in thP 1·irc11it 1·01111Pdions and 

mo<le of opp1•ation, as will \>P l'ully d(•SlTitll•1l 

hPn'iua ftPr. TIH' 1·011rn'l'to1· I I' shown i 11 

Fig-. 7 is si111il:11· to tht' l'Onlll'<'tor H (Fig.:\). 

with, cPrtain modilieations in t!JP l>11s,· kst 

55 1·ir1·11it, which will appPa1· fr01~1-tlH• ·dl;tai!Pd 

dl'slTiption whid1 is•to follow. 
l'.'or th<' pnrposp of supplying· l'lll'l'Plll fol' 

opp1•ating thl' cPlltral 11flicp apparat11,-; :111d 

for ta !king ]HI 1·pm:Ps t hl'l'P is sll'1\Y 11 

60 throngholit tlw d1·awings a pl11rality of i,at­

tp1·iPs B h:n·ing one tl•rlllinal g1·01111dl'd at 

0. 'l'hPl'P llPl'd lit' in pradil'P, howc,-p1·, 

onl,v 01w s111'!1 hattt•r,v. 01· prpfrrnbl,v oil<' bat­

t<•r·y "in t':wh <' x1·h a 11~i·P . 

. 65 A gpue1·:1l (k--wription of illl' apparal11s 

ha Ying been g,in'n, ~t will now he explained 

how eonnectlol1 is cxternle<l from the calling 
.,:111,,-;tation .\. to the c:,llcd substation A', 
tht> n11111l)('l' of "·hil'h lattPr will he assumed 

to 1,e :2:2:20. ~im·e tlw antomntic switching '!1'111 

npp:1rnt11s di,-;elosl'tl herein is in general well 

k1101Yn in tlw art. arnl is dt'scribed in the 

p11hlieations ht'reii'1:11ioYe refoned to, its op­
('!'lltion .,rill l,p pxplai1w(l in a more or less 

g"<'lll'ra I nra 1Hw1·. Cp<,m the remornl of the 75 
ri•cTi n•1· from the sw~tch hook nt the sub-

,;lnt ion.\ preparntoryl to mnking a cnll, th~ 

talking eirc11it of tlw suhstatiori is bridgNl 

Hl'I'os,-; thl' line eond11etors 71 and 72 bY, the 

. hook switeh springs Til ancl i-L whereb~· the SOI 

qil'c11it ol' tlw Jim' rPlaY :!:? of tlw switeh C 

i~_do,-,e1l. This l'in·!1it'P::!~•ncls 1fry;11n_ ~rou!1d 
<,- thrn11gh tlw sprmgs ,;, arnl,lidt, lrne il, 

,-;1tl,,-t:ttion .\. lim' 7:2,. springs Ti' arnl iS arnl 

I hl' rPlay :2:2 to thP hattPry leall SO. thence 85 . 

thro1wh the hattl-IT TI to !!l'Olllld ,n. The 

rl'lay ~:2, upon Clll'l:gizi1ig. ;.loses the eirenit 

of the oJwrating wirnling 11. which operates 

to disl·onne<"t .tlw n'la,· :2:2 from the line 

thro111.d1 till' llll'di11m ;>f tlw armature 13, 90 
and t;, thrnst the plt111_gpr of tlw switch into 
tht' tprminal of tlw trunk hrforp \Yhieh it is 

l1pinl-!; hl'lll by the mnstl'r switch. whereby 

tlH' li1w 1·irenit is PXh'1Hkrl thronrrh the 
,-prin!!,; 1-1: nlld 18 an<l 1.1· nrnlUl to ':in i11le 95 

first ~dedor switeh E. Tlw line rela,, 3ii 

of thl' sP!Pdor switeh E is tlwrenpon ~ner.., 

giZPll on'r a eircnit extl'l\(-ling- from ground 

(,"through the lower winding of said i·elay,• 

back eontad of the switehing rPlay spring 100 

8:2, tlwnt·P on'r tlw h\•a,·,· -eo1Hh1dors to· and 

I hrough tlw snhst:ition .\ :1111~ h11ck nn,i· the 

otlH'J.',;jdp of th(' )inP, thrn11gh tlw foft:liand 

windillg of tlw ll)Ptn· mag1wt :2!l, hack con.~ 

t:ll't of thP switching rP!a,·.sprin:s S;1 in the 105 

,-;p]pdor an1l till' nfi'per w'inding i'1f the line 

·rPlaY :1t, to th<' hatlt'l'\" lPad 80. The relay 

:\.",. i1p<i11 cnPrg-izi11g. ('io,-;ps tlw circuit of tl1e 

1·Pla:V :10, .which in t11m. upon l'lll'rµ:izing; 

l'l<N'S a t·irc11it pXtl'JHling from grOllll(l <,• no 
tlp·()]1gh ·tlw spring;; 8.'\, lilll' switch liaril: 
sp1·ings :20 and Hi arnl the holding- winding 

1:2 to tht' lmttPn· lea<l 80. Tlw l'lll'l'!!iza-

tion of this wiiHlilli.l:' sen·es to hold the 

s\\·itc-h C in its opt'r:ite(l po~it\on aftn· the ll.l.5 

C"il'C"llit of thP windi1ig 11 is ln'{1kl,n ln· the re-
la \' :2:2. Ir h il'h <IPt;IH'l:1-!:iZPS short I\' a i'tPr it· is 

di°,-1·c,11nPdPd fro1u tlH'. linP. Tlie Pnergiza- . 

lion of thl' !'(•lay :l!J at. tlw sl'h'dor E also­

('Olll]llPtl's a <'in;uit P;-,-tPlllling- from _gT01111ll ll.28 

(, 1 to tlH' ;-;prings Sil. :20.:lllll Hi an([ thro11g-h 

thP rin-l1t-h:1ncl wi11di1w of tlw lllL'tPr rna<rnet. 

:2!l lo
0

tlw hattl'l'\' IP:lll SO. Tlw e111·1'\'11t.in 

this ll'inding is ii1 oppositi011 fo tlie line cnr-

n•nt fto\\'ing lh1·011gh tlw othl'l' win1ling. arn\ 1,s 
thP 111:1µ.•11l'f i,; tlwrdon• not opPr:dP<l at this 

tinH•. 1'pon tlw opPmtion of tlw switeh C, 

tlH• 1·on1H•do1· prirntp hank eontnds of the 

('ailing- li1w are \ll'o,·ick1l with a gnar<ling 

grn11nd potpntial l'Xll'ndiug rrnm gronpd ar 131!1 



through the st'CO!Hlal'y winding 8f', M the busy signaliug rnaehim Q. co11ta,·t point :2n. 5prihg :!..J- a1\_d thl' c"nd1l<'t"r :2:l. l 'poll thl' closure of the :-;pri11gs l "i and :21 by tlw op-5 eratiou of the ~mikh C. th<i mastPr switch D opemtl'S in a well-lrno1rn 11rn111H'I' to ad­rnnce the pJ1111gel's of the idle Jin!' s1ritclies to a position opposite all idll' trunk li11P. The calling subscriber now nperaks his 10 calling d(•,·i('e _ for the first digit :2 of the called n11n1lier, ,,·he!'eby the s11ldati"n im­pulse npri11gs G and 7 ar.e S<'.parated twice 11101lll'Htarily. t>a<'h time 1,reaking the eil'­r·11it of thP selef'tor Iirw rcla,· :3,-,. Tlw rl'-15 lay 3!)_ of tlie selector beiiig slmr acting dm·~ uot de(;lll'!'gizP (luring the .llnoll1P11tary in­terruptions of itn cir<'nit by the rela.r il."i, and c·onserp1ently, eaeh t irm• the• latter rp]:1y dl'i;11Prgizen, an imp11l!-ie is transrnittPd on•r 20 th<' <'irrnit extpll(]ing from gro1ind ( ;, tl1ro11gli the springs k,'-i and k!l, !10 and !ll. sprillg- !l:2 aud its front ,·onta<'t. 1•pJa.,· -10 arnl the rni'tical 111:tg'lll't :i:: to th<• l,attt>ry ]pad HO. Th(' nrtir·al Jllag,wt J'('('!'irP.S two 25 irnpulst's on•r this <'ir,·11it a11cl opPnttc•s to raise the ,;1Yit('h shaft and wip<·rs tlrn st!'ps to a .position <JJ. ·.tsite thP 1'N'OJH1 rmr_ 01· len:>1 ,ilf 1,ank r·ontads. and at the !;arne tmw tlw shitft-<·ontrolJPd r·o11tads i\1 a11cl :rn are 30 clos<id. TIH· sl,m acting n·lay -HJ is lllai11-taill<''d in its e11erg-iz1·d position c·onti1111011sly - \\'l1ilk impnl,;es an•. !,Ping t rnns1uith•d to tlw rl'rti<·:tl rnag11d thro11gh it ancl. i11 its c•n!'l'­g-ized position. c-losrs a <'in·11it from ·gro11ncl 35 U•; thro11gh thl' springs !l:l ancl n I :111cl the n•ht\' 0.'i to the liattPJ'\' le-ad RO. Tl1p rPl:i \' . !l,i, 
0

11po11 <•m•rgizing. 'foru1s a lo('king r·i1:_ C'llit for itsplf ext<·nding from gro11I1d <i' at the relay ,3D; through (IH· springs f.:.,. sprill/.!S 40 !)(; (wbieh are r·ontrolll'd 1,y tl1C' rntary lllag­m•t 34), sh:ift c·ontad. :n :lll<l tfip springs 07 anrl 98 and its 01m ,ri!l(]ing- to tl1C· l1at­te1·:v ]pad 80. Tli11s 1qH111 tl1P 1lc•<;ll<'l'giza­tio11 of thP 1•p]ay ..J-0 aftc•1· thP last in1p11lse 'l5 is clelinn•d to thP n•rtirnl rna~n1Pt. the ni­lay n;; i•prrntins e11ergiz<,d :1111] tile <'i1·,·11it of th'P rotary 11iag11Pt :11 is <·lospc], 1rl1ic·h ('ir­cnit <'XtPn<1s fro111 -gro11Jl(l U1 at the !'Play !30 tliro11gh tlw spri11.gs 8:i, !Hi, ,n, !J"i. !J.'l, 50 !J4; !l\l ancl 100 and 111agnPt :i,~ to the battel'y lead 80. The magnd :-i-1, 11pon enc>r·gizing, rotates tli<' wipel's one· stc>p and, hy ope1t­ing the spring contacts 100 and HG, disrnll­neets grn11ml 0 1 fron'1 itsP.lf and from tlio 55 J'elaY n::;_ If tlw first trnnk lirw of the sc•r·­on<l° lel'd is idle, the relay !)G dei:ncrgiz<>!'l as soon as the spring cmitact nn is npPll<'<l. If this trunk line is busy, however, the J)l'i Yate wiper !32 finds the contact which it•-i\\l· 
)0 gagcs·providcd with a guarding ground po­tential, which is transmitted to tl1e relay !);; thl'ongh_ its springs 97 and 08 arnr thereby preYents it from deiinergizing. The mng­nct 34, however, decnergizes .when the ,,5 spring contact 100 .is broken, regardless of 

6.. 

whPther the rPla r D.i n•niains c•rwrgizPcl 01· 
Jl()(. If tliP 1•pJa,: !).'i l'l'lll:tins <'lll'l'(!::zPd. tliP. C'il'<'llit of ti]{' n;tar\' 111:1!2:ll!'t 1rili' 11!' a!!ain • c·lo,-;r•d as soon a, iis ar;11,1t11n· drops lia('k far Pllo11gl1 to dos(' tlH• 1·011tads J()O and %. o/O TIH' rotary lll:tg11d ll'ill tfip1·pfon· OJH'r·ate i11 a n1allli<'I' sill!ilar to tl1at "f a l111z,.<•r to adrn11,·<• tl1P 1rip1•1·,; s(Pp 11,1· st<•p o\'c'I' tile l'(Jn(ads 11ntil tli1• non-gro11ncl<•d c·o11tad. of :111 idlt> trnnk linP is I'<'aC'IH•d l1y tlH• 1ripPi' 75 :\:!, 1rl11·n·1qHlll tlw !'Pia/ !l.-, clPi:nprgizPs. T]1(' n·lay !1.-,. IIJH,11 clPi;11<'l'/.!'izing. wl1dh(•r af(!'I' mH· or c,C'\'<'i':d OJH'l':1ti"11,-; "f tl1P rotary 111a;.u1d. JH•1·111all<'llll.,· 1,rl'aks tlH' ril'('ltit of tliP 111:11.md :ll :1nd dosp,-; tiH• <0 il'l·11it of the 80 s1ritf'lii;,g n•lar JOI. 1rhic·li <'il'<'llit PXtrnds fron1 gr'i,11n<i '<; 1 tliro111 . .d1 tli<' springs s:;, !Hi. :i,. !J7. Ill:! and· t!H• rPl:1,· IOI to tltP liat­tc•r.,· !Pad ,>.;I)_ TIH· n•ln.,· Iii!. 11po11 l'lll'J'g'iZ-ing. dis<·o11n1•c·t.s tlw Jin(• rPl:ty :l.", fro111 the 85 line• and PX(<•nds tl1l' linl' <·onn1•dim1 on•r t]1C· l1Pan· ,·ond11do1·s sh()lr11 tl1ro11(!.·h the 1ripl'1·,-; :\i°J :111d :ll to tlw !-'<'<·ond spJp;•tor F. Tl1<· li11P r!'la,· lfl:l of th<' s11·il<'li F tlwre­llJJ"ll IH·<·<11111•s' <'!H'l'!.tiz!'cl aml <'los('s thP <'ir- 90 ,·11it of t!H· rday JOI, ,rlti<·li in t11rn, 11pon P11c•r;.!'izi11g-. <·0111pldt>s a <·irc·11it <'X(P!l(ling fro111 g-1·01111<1 ( ;, tl1rn11µ:li thP springs lO;i, ll'i]JP!' :\;2 of t!H· s1riti-li E and springs D7 a11d JO:! and rPlar IOI (o tl1!' l1aUc>ry !Pad 95 kO. TI,is <'ir<·11it' 111:tilllains tlH• rd:iv HJl ('IJC'l'/.tizPd aftc•r its original c•11prgizing f'ir-rnit is 1,rokrn l1r thP rPlar :in. ll'hi<·lt <le­<'ll<'l'!!izc·s sl1orth-' aftPr tltP

0 

li11c• rC'lav ,l."i is dis,·;11111Pd<•cl fr;m, th<· linP. ThP rPi:t,· 10-1 100 uf tlw ;.;pf<•dor I•' also n1aintai°ns a g11a·r,ling µ_To11111I potPlltial upon tlH• prirntP lrn,ik <'011-tads of ti!(• tr11nk li1w in tliP l1anks of the first s1•IPdor s1rit.1·ht>s E whi('h ham a<'<'ess f liPl'(•lo. 105 \rhl'll tlw s1il,st,1tion <':tliing rl<',·ir·(• is op­Pr:tlr•rl for tli(• S('('()nd digit :2. tl1<' sPIP<'tor· F "IH'raU•s in tlH· :-a111<• n1a11m•r as <•xplai1w,1 for tlip s<'l!'do1· E to <•XlPncl tlil' <'Oll!H'<'tic,Jl on•r t.11<' tr11nk 1·rnHl11dors JO"i. !OR and 11)!) 11c, to tlH• r·o1111pr•tor II ( Fig. ,1). ThP li,w !'P-lay :ii of tliP <·onnpc•tor t.iiPl'l'llJrnn ln•couws <•rn•r.~·i:wd a1lCI closPs tlw <·ir<·11it. of the rPl:iy J 10. • Tl Hi n.J:1y I 10, IIJJ,}{~, PllPrgizing, pr<;­vid<•s a holding- <'irc11it ""or thl' relays 111, 115 JOI and l:.! of tliP s\\'it('lic•s F, E and C, I'('­s1wdi1·pJy. This c·irr·11it. <'Xt!'llrls fr0111 grn1111,l (;" at thP <·onll<'c·to1· switch tl1ro11gh tlw rPlay ;;:\, springs 11:2. 1·on<l11c-l.01· 10!1. wipl'r I J:l, tlH•Iwl' tliro11g-lt t!H\ springs 11..J- and I 1 !i arn1 12(• thP relay 111 to tlw battt>ry lc>ad HO, and also th1·011gh thP <·rinla,-ts l !ti and I 17. wiper ,12 of tlie SP]Pctor E all(l tltrougli tlw l'days 101 :111d l'2 Ol'<'l' the <'il'<:11its aln•adv fr:1<:c<l. • The riglit-]ut!l(l \\'incling of tlw nH;tPI' rnngllt>t' 2!) 12f, is also i1l(']qded in tlw <·i!'c11it in multiple with the r·<'lnys alim·(• 1r1entionecl. The nwit('hing re1ays 111 arnl 101 of tlie swiklws Fall(] K the cut-off will(ling 1:2 of the switch . C ancl the right-haml winding of the meter 130 
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111:1µ:lll't :!!) all linn· :1 ('(1111parntin,!y liiµ·h 1·e­

sistnn1·(• as ('111\ljl,ll'l'd 11·itl,t,ll1:1( of thl' l'L'la? 

:1:\ of ll1P ('OIIIH'C'(Ol' s11·itch. so that thl· 1:ittl'r 

rl'lay is 11ot op1•1·11tin•l.,· l'lll'l'/.!·izP1l 0H•1· this 

5 <'in·11it. :rncl tl1(•1·1•fon• 111ni11tai11,.; tin• 1·0111H•c­

tio11 ]1('(1n•P11 tlw s1•(·0111iarl' 1ri11di11!.! of the 

ln1s1· >'i!l·11:1li11!.!' 111:1l'hi1H' </ :111d tl;l' thi1·d­

JH1s1ti1 ► 1; ('()1lt;11·( point err th1• sid1• :-;\\'1!ch 

\\ i[lPI' I,'-;, 

10 \\'l1P11 th(• s11l1s!atio11 rnlling dl•Yic•p is op­

Pl';lt(•d !'or lhl' third digit :!. the l'il'l'llit of 

(Ill' 1·0111w1·(oi• lilll' l'(\1:i\· ;>1 .is brokl-11 tlYin'. 

~i1ll·1• till' rl'lny I Ill is sio11· :1C'ling it_ doe,; not 

1h•i;111•rµ:izl' d11ri11µ: llil' 111l>llll'll(:11·.,· lll1l'l'l'lljl-

15 t ions of ib 1·il'1'llit 111· th(• rl'l:1\' ,11. so th.it 

eal'h ti11w tlH· 1:dll'r 'rl'l:t\' is dPi;lll'l'!.!iZ1'11 a 

l'il'l'llit is clo:sed l'.'dPm\i1i'!l· frorn l!;!'o\111c1 0° 
throngh tlw spri11µ: I IS :uid its l1n<·k 1·011!:ll't, 

spri11µ: l l!l and its front contnl't, n•l:1y UO, 

20 Yl'rtil'al rnaµ:nl't ,~.J- :1rnl tlw ~ic10 s11·itd1 ,ripl'l' 

-l!l to the battery ]pacl 80. ThP \'l't·lil'al rnag­

lll'l -~-1- l'l'l'l'il'es two imp11lsl's on•1· this ril'­

cnit :incl 01w1·ates to rnisP the :-,."ikh wipl•rs 

Jl, 4:2 nll(l -rn to a position opposite' the sPe-

25 ornl leYel of bank contacts. The relay 120, 

which is inc111lbl in :,cries with the verti­

_ca 1 ma.g1wt, 1·cma ins in i(:, Clll'l'g",izccl position 

c1nring thc Pntirc time imp11lses nre being 

transmittPtl thrn11gl1 it arnl opcrntl'8 to close 

30 the circ11it of tlw rl'lay 122 :mll thP prirnte 

magnet f\O. After the last impulse is de­

fo·ercd, the· relay 120 O[H'llS the cil'(:11it of 

the p1·i rnk magiwt i"iO, which, 1qJ011 de­

c11ergizi11g, pel'mits the sille switch to nd-

35 Yam·c ·from first to seconcl position. The 

mo,·emL'llt of the side switch wipcr -ID from 

first to se( 1ml position tmusfors the bnttL•ry 

comwetion from the Vl'rtical magnd to the 

rotary 1rrng1wt 4;i. The C:l 1] ing'- :-ill 1,seril l(.'l' 

40 now operaks his rnlling: cle,·icL' for tlw lai:;t 

dig:it 0, in response to whieh tlic comwdor 

]inc. rclay ;ii oper:1.tes to transmit ten irn­

pulscs through the rotary magnet 4/\ in se­

ries with tlw relay 120, whereby the shaft 

45 ,Yipers are rotated onto the contaets of t.he 

.tfosirecl line. The rnlny 120 operntes in re­

sponse to thi:, operation in the same manner 

as for tlw prm·ions lligit to en nse the p1·i rate 

magnet /iO to nclrnnce the sille switch one 

50 more position-that iH, from Sl'Contl to third 

position after· the last impulse for the digit 

is transmitted. By the engagement of the 

side switch wipers ,rn and 47 with their 

third-position contnct points, and by the de-

155 energi:i:i1tion of the rnlny 122, the line con­

nection is finally completed with the called 

. substation, as shown hy the heaYy conclnc­

. tors. Tlw relay 122 controls the contncts in 

the line cirrni{ and is made slow acting, so 

60 as to prev\\nt the completion of the line con­

,J~ection until after the cnt-off winding 123 

;1f the switch C' has had time to operate the 

armatm·c 12Ba to disconnect the switch from 

the line. The circuit of the winding 123 is 
65 closed by the engag,ement of the connector 

si(k switch wiper -IS with its U1ird-position 

('(111t:1d· point. said cirl'uit 0xternling from 

.gro1111d (; 111 throngh tlw Sl'('O]l(la1·.,, winding 

ol' th,· liusy rnal'hi1w Q', )ml'k t·ontnd of the 

,.:p!'ing t1-L c:irle :-mitd1 wi1w1· -l-8, priYate 70 
w i pp1· -rn. lrnl'k c011taLt of tlw ,;prillg 1:!-1 anll 

tlll' will1li11g 1:n to thl• hatte1·y !Pad 1'i0. The 

('()\11\l'dion 'of illl' !.!;l'Olincl u,i, with the ('()ll­

lll'l'ior ]ll'irnk l>a1\k l'ontnds of thP l'allecl 

linl' onr tlw portion of tlH' ('il'l'llit just 75 
t1·:11·('1l pro1·i11Ps sai<l c·onblds \Yith a gunnl-

ing polPntjal to pt\'\'l'.llt. thc> lllls>· line from 

lll'i1w :il'iZ('tl \ry so!lll! otlH'. connpctor s,ritch. 

Uy tl;P L'11g:1gL'.111Pnt of tlw side switch ,riper 

,~!) with it.,.; thinl-po,;1tion contact point, the 80 
l'irl'uit of the ringing rPlay 23?, is closed, 

whid1 ('ll'l'llit L•xknrls from .gronncl Gr1 

thl'ottgh the inktT11plPr 1:2;i, relay 253, 

sp1·ings l:.rn a1ul the sitle s1Yitl'h wiper -b9 to_ 

the lrn t(p1·y lc•nd 80. The ringing relay 253, 85 

upon ('nl•1·gizing. lliseomwds the calling line 

from thl' rnlkcl line :ma bridgps the ringing­

em·n,nt !l'l'llPl'ator 127 at:ross the called line 

to signal ilw cnllPll subseriber. The ringing 

1•play is energ;i:i:e(l onlv intennittentlv 90 

thro11gh the m;dillll) of tl{e interrnpter 123. 

Fpon the n•sp011s0 of the called subscriber 

• his line is proYil1ec1 "·ith talking cnnent 

through the windings of the hark-bridgl' re-

1:iy 32 ol' 1.lw t(mnedm· switch, which relay: 95 

11pon e110rgizing, doses the circnit. of thr 

ring:iug cnt-ont rC'lay 1:lS, said circuit ex­

h'JH1ing from the lrnttery knd 80 through the 

si<1(• s\\·itt-h wiper -18. rdny 128, springs 128 

n11tl mo nll(1 tht' shnft-eontl'ollcd c-ontaet 181 100 

to g1·0111Hl 0 1
". The reln)· 128, upon en­

t>rgi:i:i11g. inh'tTnpts the l'ircnit of the ring-

ing· rl'l:i:1· 2ii:) nt the springs 12G ancl doses 

a lol'king circuit for ibl'll: th1·ong·h its own 

springs 't:l2. irnkpern1e11t of the 'spring,s ot 

tlw hnd::-l)ricl.ge rl'lay i>2. "\ fnrther result 

of tlll' l'lll'l'/!i;,ation c;f the rc1:iy :i:! npon the 

response oJ tlw ca lkd snhsc1·il>er is the trans­

position of i.he comtPctions hetween the 

windings of thl' fow rda? iil aml trnnk con­

dudon;-107 nrnl 108, ,Yherehy the direction 

of C111TC1lt in the e;i11i11g lii1e j,, l'l'\"('J'Sed. 

This rcn~nml of thl' cmTel1t in the 1d't-hanc1 

wimli11g of the s11bSlTilwr's nwt('l' rebY 20 

(Fig. 2) e:u1sps :he two 1Yirnlings to :1ssist 

one another nnd the armature is nttrnctcc1 to 

operate the meter to rPgister the en l l. 

• Afh'r the conv~m,ntion is c-omp1t'tl'tl tl·e 

connection is releas0d hy the hangirnr 11p ,d' 

the reeeiyer nt the cal1i11g snbstnti011 'in thl\ 

foll<ming manner: '\Vhen the re<Yein•r at foe 

substation A is restorPd to the switch hook . 

the separation of the hook switch springs 7;3 

and 74: clestrnys the energizing circuit of the 

connector line relay ;'51 (Fig. 3). The relay 

51 thereupon deene1·gizes and opens the cir­

cu~~ of ~11:e relay 110. The r~lny ~10, _upon 

de~merg1zrng, opens the holdmg -cucmts of 

the. relays 111, 101 and 12 of the switches 

F, E and C, respertiYely. at the springs 112 

110 

115 

120 

125 
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arnl also eloses tl1e rirruit of the connector rt>l<'ase mn1.met ~,,O. The latter eircnit ex­ll'll(b from g1·omHl (," through the spring 
118 ;ill(] its hack contnt·t, spring 110 and its /:i back contact. shaft-contrnlk<l eontact 180 arnl the mngnd :2ti0 to the battery kad 80. Tlw niag-nt•t 2:50, upon e1wrgizing. rest_orl's the comwdor switch shnft nrnl sick swifrh to nornwl position, nrnl its cmn cir('nit is in-HI t(•1·1·11ptt>cl at the ('Olltaet mo wlwn, the shaft n'nclH's its lmn,st position. The ilet;m•1·giza­
tio11 ofthl' l'l'lnn; 101 and 111 of the switehes E arnl F sp1·n•~ to dose thl' ('in·11its of tht•il' l'('SJ>l'din• rrlrnse rnng1wts ,1(i ancl 181. The p5 ci1·c11it for th(• maµ;nd- ,Hi o-f the ,mitdi E e:dt>1Hls from grouml 0''. through tlw springs 88, RH, HO, !ll. spring 0~ imcl its liaek c·ontad, sha-ft contact H8 :mcl the magnet ;w to the hattt-1·v leacl 80. TIH• C'ireuit 'of the 111ag11et 

2tl ]Rl is'silllilar to that of tl1t' 11rngnl't :rn. ·TlH· circuits of thP magnt>h :wall(] i'iil ·an• broken "·lH'll tht• switd1 shafts l'l':l<'h tlH•ir 11onnal positions. Tht> <kt;IH'l'/.?:ization of tlw ·,Yirnl­ing 12 of tht•. s1Yitch C Jwnuits the plunger 25 arm!) and tht! a1·nrnti11le rn to rrstore to nor­mal position. 
From thr :il,o,·c • drseription it is ericlPnt how <·on11ectio11s are Pstablishecl u11<1 relcas<'d in tlw automatic t>xdiangP. 

3@ It will now IH• <'xplaim•<l how an 01wrator . may establish a co1medion hdwPPn tlir rnan-
11ai' telephone T (Fig. -l-) :mt1 tll(' u11tom:itic . s11bi;tation A' ( Fig. ,l). The s11lisnil1e1· at 
the te!Pplwne T signals thP oprnitor in the 35 11s11al ma1me1· b)· opprating the rnag1H'to :\8, wherPli\· thr line rd:iv (',O li('<'OlllPs ('llP1·g:izPcl ancl is 

O 

lo('hcl in it~ opNatt"<l positi<;ll to close the C'ir('11it of tlw lamp (i~. 'l'hl' locking cirC'uit fo1 thr rPlay (iO rxtt-ncls from gro1mcl 40 0"' t.hro11gh thr linC"k C'OlltnC't of tlw armntrn·c Vl:l, contad point 1H-l-. ar111at11n• l,\i'i nnd tlw right-lrnnd wi1Hling of tll(1 n•la_v (iO to the 
battl'I'.\' B. Thr OJH'rator ans1H•1·s t.hr C'all by insp1•ting the pl ng 1'' into thr ja('k ,J, whPI'P-

45 by tlrn <·alling line is c·0111w<·kc1 with thr C'ord <"irc11it.-i1ncl a C"ircnit is dosrcl from ground 0 14 throngh tlw ('Ollt:H't ·rn,, l1l'll1Ht111'(\ J:l,'-l 
ancl its b:ti·k eontad, sh•<•1·p of the plug 1'' ancl the jack ,T nncl <'lit-off relay (ii to the 50 lrnttPr,Y H. · Tlw 1·Pla,v Cl, 11pon mergizing. <lis<"ci1mrC"ts the line relay from _ tlw line, bn•aks the holcling circuit of tlw Jim• rdav :incl rlosrs the circuit of tlH' b11s,v signals GR. Upon h•:Hning the m1mhPr of tlw <ksin,<1 55 Rnbseri-lH•r', tlw 01wrator insPrts the plng P 2 

intci n m1iltiple j:)C'k iP of an icl]e trnnk line foncling to a srlectc\1• s,Yitd1 T in the auto­·matic exdrnngc, nncl operates tlw kP)' K' to r01i11
1
ect a calling dm·ice similar to that nt the 60 nnthmatic snhscriher's s11hstation with the trunk. 1n Fig. 4 the calling dPYi<'c is 1'epre­Ren~ecl d~ngramnrntfrally by a pair of im-

1,tJlse sprmgs 140. By the engngement of the sleeve conductors of the plug P 2 and the jnck 65 J2,"11, (Jircnit is closed from gronncl G24 in the 

cord <'irc11it through the npprr will(ling of 
the relay 1:1-1. relay GS, plug P2, jack ,J2 nncl the relay GD to the Latter\" B. Tbl' relay GD has a si'if!iC'il'ntly high l'l'~istancc to pre,-ent snflicient c11nl'nt from flo,Ying on•r th;s C'ir- 70 e11it to ('llrrgize the relay (i8, Lut it is itself 
em•rgizPcl, as ,rel] as the rday 1±1. The re-lay 1-l-l prepares thr cirC'nit for the lamp GG, ,Yliich C'in·uit, h(mewr, is still open at the springs 1-l-:2 of the key K'. The relay G0, 75 11po11 ei1ergizing. closPs the <'ir<'uit of the lmsy signals iO. Th<• co1mPcticm of thr <"onl cirrnit ,Yith thl' seledor I owr the trunk <'Oll(]11dors 1-J,i and 1-Hi causes the line relay 1-17 of s,1icl sp]petor to energizr in the same 80 1w11mrr in "·hid1 tlw line relay of the selec-tor E ( Fig. 2) mis em'rgiz(•d ·"·lwn the C'Oll­nr.C'tion ,rns first t•xkrnlrcl to it from the 
rnlling sl!hstntion. Tlw opfrator now op­Prafrs lwr rnlling tl(•1·ic·e in neeordnnce with 85 tlw n•spedi 1·e <ligits o-f the rrnmber ca 11ecl for. ThP c:Plet·tor T oJwrntes in responsr to tlw 01wratio11 of the calling cle,·i<'e for the first digit in thP same ma1m<•r as explainrcl for tlw selector R (Fig. 2) to rxtrnc1 the con- 90 1wl'tion to a SPC'Ol](] srlr<"tor :,;irnilar to the' srkctor F ( Fig. 2). This se(:ont1 selector 01wraks i11 n•sponst' to the impnlses for the seemHl digit to PXtl>nc[ the C"onnc•ction to a c·o1111PC"tor switch. whiC'h in tnrn opl'!'atrs in 95 1·espo11sp to tlH• last two <ligits to C'omplete tlw co11rn•c·tio11 with tlw (·allecl lim' in exadlv the sarnP nrnmw1· m: "·hen said switches a,:e 
OJH'!'atP<l l>y an 'automatic snb~criber, as lH•1·pi1tnboyp rxplai1wcl. "\fter thP operator 100 nt tlw eord ::\I has c·o111pll'te(1 tht' openition of thP C'alli11g ck\'i('e, the kpy K' is restored to norrnnl p;1sition. -iYhe1·eb); tlw calling cle-Yice is clisc·o1mPdr<l from thl' line nrnl the pola1·izPd 1·Pla,v (;7 is briclgec1 acTos:,; thP tnlk- 105 inu· (·irrnit instead. Thr em·1·pnt whil'h flows th·,:011g·h tlit' rdav G7 at this tiuw is in the 
JJJ·ope'i· dirPetion to maintain tlw contact 1-l-8 dost•cl. whPrPh,Y the cireuit of the lamp G(i is c·ornplPt(•<l. sni<1 cirn1it extrrn1ing from no ground G 1

" tlmmgh the springs 1+2 of tlrn k<•y K'. <"ontad 1+8, armatnre ms rind its 
fr<,nt contact a11<l the lamp nn to the batt<•rv B., Fpon tlw rrsponst> of tlw e,1 lle<l suJ;_ srrih('l', the c·11nellt in the polnriZ('<l reJa~, 115 G7 of tlw conl ein~11it is reYersecl in the snrne mnnnrr in which the <'111Tm1t in the anto­matiC' snbstation A ,Yns rewrsed. This re­Yl'rsa l of cmTe11t c:rnses the rela;y 07 to opPn the eontart 1-l-8, wherPby the lnmp nG is ex- 120 ting11ishPc1 to signify that the called snh­scrihPr has answered. It ,rill be remembrrecl that in the connection describe.cl hehYeen the • nutourntiC' substation A and the automatic substation A', the holding rirc11its fo1· the 125 relays 111 ancl 101 of the srlectors F nn(l E ,wre cornpletNl thrnngh tlw relay i'i:1 of the <'OlllWCtbr switch. In the snme mnrn1t•r tl](' holcling circuit of the relay 1+0 of t1w selPl'-

tor I (Fjg. 5) is completecl through the rl'lay 1 :;o 
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53 of the co1mectm· wlwn tlw 01wrator makes 

a call. The rela\' HU of the seh~(·tor I has a 
lines is suppliP11 Pitlil'I' ft·oni µTo1111C1 f: 10 

(Fig. :-i) thrn11gh thl' :'l'l'OlHlary ,Yincling of 

tlw macltiHe <Y. or from grouHd (; 1''tl1rougli 

• low resisbrn<·e a~ <·ompared \\'ith the rnrre­

spomli11g n•lays of tht> switches F and E, so 

ti that "'IH'II tht> relay 1-Hl is inl'lnded in the cir-\ 

cuit of the rel a\' :-i:1 oi' the com1el'tor. the lat­

ter relay is oi;Pratively L'llergizecl a11d dis­

conm~ds the !ms~· signaling mal'hine Q' from 

t!w thinl-f1ositio11 contact point of the si(le 

10 switd1 wipL'r -!S a11d substitutes therefor the 

liusy signaling 11rn<·hi11e Q". In other W<H'<l;c;, 

whem•n•r an ope1·:1tor ('alls ait automatic 

line. th(• <·011nedor printtt> hank <·ontads of 

said li11<• are prm·i<k<l with their g11ardi11g 

th1:' secorn1ar\' wincli11µ· of till· ma1·hi11(' (J". 

d,en~nding uiion ",'hdlH•I' tlw lilll' !ta:-: lil'l'I; 7D 

:.enlhJd li\' all 2i'utornati!' s11li,;c'J'ilil'I' ol' [Jy nn 

open\toi. .\ssllllll' 11011· thnt thP c·o11n:•d,ir 

II ( Fiµ:. :l) a ttern pts to c·o1111Pet \\'it It n I 111,;_\' 

line. "'hl'11 the slow ndi1w: n·l:I\' 1:.!0 of 

tlw C'Oltlll'C'tor-dl'i;11p1•gizPs nftp1• the: Inst im- 75 

puh;e for tlH· Inst diiit is dPlin•1·t•1I. ti)(' pri­

rnte rnaµ:nl't .iO ancl thL• l'l'lay \:!:! do 1tot 1!P­

e11e1·1,6z<' to c·0111pll'tl' tlw <'Olllll't·tio11 ,1·itlt 

15 potL,11tials from "l'OlllHl 0"' through tlw Sl'<'-

9ndary "·inc ling ~>f the lHtsy 1narhi1w Q" in­

;;tead of from grournl (i 1
" thrnug-h the bw,y 

signali11g mad1ine Q'. 
Cpon the tPnnin:ition of the c·o11yersation 

20 the Oj)l'J'a(<JI' is• giwn tlH· usual a11s1Yeri11g 

and calling clis,omwc:t signals in the fol­

lo\\'inµ: . 11rn11ner: .The <'al ling sul>:-;eriber, 

aftel' hanging l!Jl liis n•c·Piwr, operat~~:-; the 

magneto iiS, wherl'lJy tlw !'<'lay 1~2 m the 

25 cord 1H is .e11Prgizi•c[· 11101m•11tarily to open 

the short-c:in:11it of tlw 
0

n•lav 1s:1 at the eon­

tact 1:n. TheJl'lny is:1 th~•J'Pllpon he<:OJlleS 

en,•1·g:ized in serit•s \1·ith the <'lit-off, relay <il 

aml 0pe11s a sec:ond poi11t in Its own short-

$@ circnit at tl1P back 1·011tad oJ the armature 

ms awl <:losl•S On• l'irc11it of tlw' lamp (jiJ at 

the front <·i>11ta('t of said arrnature. '\Vhen 

the called subnilll·i· h;lllgs ·up his rel'eiver, 

the conned.or b_al'k-hriclgl· relay ii2 ( Fig. g) 

·. 35 dei:,nergizPs. \1·hp1·l'hy llll' <:Jll'I'l.'Llt in the po­

larized rl'la\' HT of tlw (:ore! -:\I is "n•sto1·ecl 

·to. its. 11orn;al ]>iJ,.;iiio11, <'allsinµ: sni<1 ri•lay 

to close_·tJie <·ontad !-ts a11d again light the 

lamp GH. Tlw oJwi·ator now 1:emo,·es the 

40 • plugs P' and l'" from the• .iac·ks. and upo11 

the -remo\·al of tlH' plug l'" from the jade 

J 2 the a11t0111atic part oJ' t.ln•_<·o1medion is 

released in ilw sa1rn• rnannt>r in \l'hi<'l1 thu 

connectio1; l>etWl'l'll ihli sttlistat ions .. \ arn1 

45 A' \Yas rel<!as<'cl w hL·n the l'el'.ei n•1· at t hu 

substation A mi,; h1111g up. 

Hav·ing explainc<l bow connections 111ay 

be cornpldell \\·ith an automatic'. li1w Pit!H'r 

by :in automatil: r:mlJsl'.l'iber or by the oper-

50 ator, it will 110\\' be expbined how l'Olllt(•<:­

tio,n is preventetl • from being made with a 

busy line and hmv the operntor is given 

a distinctive lmsy signal to indicate whellwr 

the busy line is involved in a local <·.omwc-

56 tion or 'has been cal bl b)i an operntol' from 

tlw rnanual switdihoa1·d. From the· fo1•p­

going description it is evident that when­

ever an automatic line is in use, its con-=-· 

nector private bank contacts· are provide<l 

the l'alll'd ]i1w if said ·li1i'P is l1u,;y_ !111t tl1is 

rna1.n1l't and n•lny n•11rni11 l'lll'rgizl'd O'\l'f n SJ 

<'il'<'llit extl'ncling fro111 tit<' µ:11:irc!Pcl p1·\y~1i• 

hank <·011t:H·t of till• <'nl!Pd li1tl' thrc111!'.!·!1 (IH· 

shnft \Yipt>r -!:l. :-:icll' .~11·it1·lr \Yijll'I' .'1:-; (i11 

s1•<·011cl po:-;iti011). ,;pri11µ:s 1.-,0 :rnc1 1.-i1. n•-

lay 1.-,:!. :-:pri11g·,. J;,J :rncl 1.·,:1 a11d UH• rl'l:ty S'i 

lj:! and 111:1g1wt ;,o lo. lrnt(('I'\'. ~ill<'(' tlw 

rela\' l:!:! aii'cl nrng·ttl'l :iO do ni,t c!Pi;lll'l'!tiZl', 

th<• 'sicl(• switl'h ;.l'111:1i11s lc>l'kl'tl in st,;·01111 

positio11 and t!H• c·o111iedio11 l>d.,n'Pll th1· 

eallin.!! and till• l'alll'cl lin'p:-; is mai11tai11l'd D!J; 

Oj)l'II 'at th1• sick S\Yi(d1 wipl'rs {.(i a11d -Ii. 

as well as nt thl' ,spring:-: of t!tP r<'lay 1:!i 

ThP rdav t:i:! lJ\'i1w i1wlt111Pd in till· lo<'k-

ing circ1i'it of tin• p'1·irntl' 111nµ·11d Plll'l'/l·iz<'s 

nn<l transfrrs tlw s:tid l<iC'kin.!! C'i1·c·11it from 

the gro111Hll'cl prirnk li:11i'k l'Olll,l('l
0 

-to 

ground Cl 1
" thri>11µ:h tit(' ·"!ll'ing:-: 1:;1 n11d- 1;i;; 

arn1 thP slwft-<·ontrnlkd c·o11tn<'l 1:11. l'pon 

tlrn dosun• of th<• c·ontad lid.\YP\•n the 

··springs l:i!i and !.iT l>y tin• 1·pf:1,,· I:i:!, a 1·on 0. 

neetion is 1•xh•nclPcl fro111 tin• lo,H•r side· 

of the talking <·irt·11i( th1·0111.d1 iltl' siclii 

switch \\'ipP1' ~, (i11· set·ornl po:-;iti<'m); 

sp1-iugs ·1,,7 and L'i<i, sicll' s1Yitt·h \\'ifll'l' .-~8 

(in Sl'<'otlll position), prirnle ll'ipl't' 1:1 a11<1 

tlH•n<·1• to th1• li11sy signn Ii 11µ: n 1 ,ll'lt in,• Q, 

Q.' 01' (J", 1h-pl'llcli11µ: 11pon 1Yltic·lt of t!tL•se 

ninchi111•s is collll('<'il'cl to thl' p1·irntl' <·on~ 

tads of t.hP h11sv linl'. .\ c·i1·c·11il frn111 the 

]J11.-;y ,-;ig·naling ·11,nd1i11e is illl'l'(•fo1·(\ com­

plt·lPd fro111 gT01111cl tlt1·011glt tlw SP<'olldary 

windi11g of t.11<' 1·011111•dpcl -li11s_\' siµ:naling 

llt:H·liitll•. to tltc' t:011ne1-tor p1·iYak li:11•k con­

ial't,-, of tlt1• !J11;-;_y linl'. th1•111·l' th1·011gi1 tlw 

prirnte \l'ipPl' -1:l of till· c·o1111Pdo1· sll'ih:h 

ll'li iH1 has liPl'll 11spd liy the· Ofll'J'a (01·, 

ih1·0111.d1 till• siclo s11·itd1 ll'ipl'I' -Iii ( in sl'c-

ond position), springs [,,(i and L'iT, sidu 

swit.<·h ,wipPr -IT. (·011c!P11sl'I' Fili. t!Jl•n<·,• .on•1· 

tlw l1Pavv 1·011cl11dors to till· c·alli1w li11(• an11 

back ()\'(ii' tho 0U1l'I' sidu ol'tl!l· lin~, tlt1·0111.!;l1 

the uppPr \\'indi11g- of t!H· <:011111•c·tor line ;·c-

lay iil to the bath:ry kac1 HO and tl!l•nt•p to 

100 

105 

HD 

115 

120 

60 with a guRrding potential ·through the sec­

ondary winding of a busy sj.gnaling trans­

former. For example the guarding poten- • 

tial for calling line~ is sup.plied from. 

ground G' ( Fig. 2) tJ1rough the winding 

65 ~6, w~il? the guarding ·potential for called 

the hatkr_y B arnl gro1111d (; lint'k to tltc 

!J11sy signaling rnnchiiJ1•. .\ li11s_y si,!!'.11n I is 

thus given to thl\ calling s1Il,snili(•1·. 

111 Ol'!l1•1· fol' tltu op;wator to ·dp((•1·n1i1w 

whether 01· not the calbl line is li11sy, slit\ 

operates lun- key K• (Fig. 4) to co1wcd lw1· 

talking set with the line after the corn,ec• 

125 

1:,0 
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tion lrns \wen t·ompldet1, \\'liPrd>,v a pat Ii for the li11sy sig·nal t·11rrpnt is fo1·nislH .. d thro111-.d1 the opPn1tor·s 1·t•t·t>in•r: If t!H• l>11sy li11P i:; a t'alling lim•. thl' (>perator ll'ill hPar tlil' 
6 Lus.v signal prod11t·t':l b.1· the 111a<:him• (~ (Fig. :2). If it is a Jim• whi<'h has l>t'l'll eal!Pd l>r an a11to• ·a.ti<: :,;11l>s<'ribi•r. the lrnsy signal li,•arcl ll'i.ll. be that of the rnad1i1ie (J' ( Fig. ;I), ll'hil(, if tlH· lii1e lias l>Pl'll <'ii lied jiy au opt•rntor, tl1t•. lrnsy sig11al.1\·ill be thd prnd11t·ed l>v tl1e 111aql1,im• Q". The oper:1tor, upon noting the e)1anwkristiC's of tlw dif­ferent. busy signals. is i1nab1Pd to tPll .in "·hat kind' of a( t·im11edi\m tlH• t·:tllt•d line 15 is mgaµ:ed. If tht> 'signal front thP ma­chine Ct i::; heard. the opPrator !moll's that the .line calll'tl for is busy in anotht>r co11-1.1Pdio1i , from . tlw 111:'11i11al s1ritd1l>oard, thi·o111.d1 whid1 thi• long dist.Ill<'('' l'alls Hl'l' 

20 complt>ti•d, \vliile if th<' signal frrnu tlrl' rna-. <'liine Q' or (J is hea1•d. slw lrnmrs that ll11• line l;iillPd for j,, inrnlYt•d in a lot'al l'O!l­li<'rtion. If it is tksiTe<1 to distiHg11isb IJL•-' tll"t'<'ll t·:illing :llt<1 <'alled lines, till' two Illa-. 
25 'ehiut•s (~ and Q' mny bP ananged to pro­<ln\'e signals oldiffPr(•nt drnraekrs, 1rhil<' if' it is rn;t so dt>sired, tlH• maehinl'S Q and Q' 1i1ny gin• the same kind of a signal, or ,1 single llltH'hi11e may bt• used to pro<llll'l' the 
3o h11syHig11al for.both l'alling a11d l'allt•d lint's· in lorn! ('Olllleetitins. 

1f it i;; fom1d that tlw li1w is IH1:,;v in a tc>il or Sl'llli-automatic ('OJl!ll'di011, the op­l'rnto1· infonm; tht• l'alling s11b:-wril>er that 
35 the lilll' is busy. If; ho1n•n•1·, it is found that the li1w is busy in a lol'al ('OIIIH'dion, tlw operatm tht•ll i11st•rtH t]l(' pl11g P" into a jade ,J 4 (Fig. (i) Jt.adi11µ: to :I ('(J!,llt'dot· X, ll'hil'h has act'l'Sl-i to thl' partil'11l,ir group • 40 of linp,; in 1rhil'h tlie l>11sv <'allPd s11l>serilJl'l' is lorntPd, an<l calls lii1i1 again orl'r this ·<·01111t•<·tor to i11forn1 l1i111 that slw has a toll or Serni-a11to111atit· eall 11·aitiug. The OJ>l'rations of thl' ('Olllll'('tor ;,.;, in St) far a,; 45 li11di11g tlte cal!Pd !in<' is rnrn·t•nwd, are the sarnp as thost• of thP t·onnPdot· II (Fig. H), Hild it is fltl;l'l'fon\ Hnill'('('SS,lr_y to n•peat a t!Ps('ription of tht>sl' oj>l'rations. \\'ltt•n, ho1n•n•r, the. wipt>rs t•11gagt> till' <·onb<'t of 50 snid lim•. the opPratiou is so11H'11·liat dif­frl'e11t. Upon t hP (•ng·a/.!'l'IIH'llt of t lH· j>l'i-· Yak ll"ij)Pl' l(j() 1Yith the contads of the t·,illt•d linP. \Yliich is 11ss111nt'd to IH' h11sy, a t:ir('llit is dospd from said ('Ollta<'( Llu·o11gh 5ii the wipl'l' mo, sidP swit<-h wipe!' l(jl (in sp1•0J1d position) and th(' !'Pla.r Ui:! to the lrnttt•1-y ]pad· Hi:l. Tlit> rl'lay 1(\:2, 11pon t'IH'l'­gizinµ:, PXti•nds a t·onm•di011 frolll gTOllll<l (l 1" through tlw spl'ings rn-t and. Jli;i a11tl 60 tlw !'(day J(i(i to tlH' s)n·iug Ui7 of tl1<' J-l'l'i­vntt\ 111agnl't rt•lny l(iK. Wht•n this rdnyde­-pJl('l'l,!:iZ('S a ftpr I h<' l:ist i 111p11]sp for tlw last digit is d<·lirl'!'l'd, till' abon• l'il'<'llit is !'Ol1-ti111wd thrn11gh th<' spring !(i\l a11d prirnte 65 magnet 170 to the battery lt>ad rn:1. thereby 

lol'king tlit• prirnte magnet 170 in its ener­/.!"izPd position to pn•q•nt tlw si<le switch fni111 pnssing to third position, while at tli<· ,;anw tinH• thl' rday l!iG is ener~rized. Tht• )'play 1 li!i _ ('OIT~•,;pond.s tu its operat!?Il 70 to tlit• !'Play 1,,;2 ot tlw con!H'ctor H (Ii1g. ;I). b11t has a so11H•ll'hat diffPn•nt function. Tlil' rday WI'>. lljH>ll l'lll'rgizing, .does not <'.o_illll'ct a IH1sy sig·nal rt>lay 1Yith a c,11ling ll!ll', a:; dot•s thl' rda,· lt,~. Hor dol'S it :,;hift 7Jli thL· holding· <·i1·,·11it hom the prirnte mav-ll<'t away frmn tliP t·irc11it controlle<l by tl~e priratt• wipt•t· liiO, l>11t it doe:,;, Lv the do­s11rl' of thl' t'ontact b(•t1ret'll the springs i'i'l and 17:! arnl 17:l and 17-l-. eomplete cnnnec- 80. tion lietw<'t'll tlit• l'alling arnl called li,,es by 1rn.1· of thl' Sl'('OJHl-posit ion contact points <>f tliP sidP switch Wi[lt'l'S 17i> an<l 176. It ll'ill tl111s ht• st'Pll that, although the side swikh is l<wked in Sl'('OIHl position, the op- 85 <'ra tor may ta I k to t hl' busy ca llecl sub-scri lH•r. If. aftl'I' thl' operator has obtained fli i ~ ,·01111\'d iun, tl:'-' ori1_.drn~l connection in wl11cli tlH• s11b:,t·r1l1l'I' 11,; 1m·olred j,, re­lt•ns<•<I. tlH• gro111H! will be 'remo1·ed from 90 tlH• pri1•,it1• wipl'l' HiO. The relay 162 there-1qw11 dpi:11prgiz\'s a11<1 destroys the holdin"' ,·irrnit of thl' prirate wagriet 170, which tlwn•upon dei;lll'l'/.!:izt•s aml permits the side s1ritl'h to pass to thirtl fwsition, thereby !Ji!» ('0111plding the <·0111H'l'tion with the called l_illl'' thro1fgh Uie third-position contact • poil1t of thl' wipers 17;> and 17H in the usual 11rn111tl'l'. a11d also rnmpleting tho circuit of thP ringing relay 177 at the side switch 100 wipt•1· 17K. Hinging e11rr.e11t will thereupon lip appliPd t<> the l'allt><l line all(l the sub­scrilH·r 1ri]l lit> signaled in the usual mnn-
11(')', It ,rill be sPl'll that the locking circuit for the prirntl' nrngnet is rontrollell thrnugh 105 tlH· llll'tli11m of the slow :icting relay 1(12 in­stl?d of di1·el'_tly from the pril',1te wiper, as 1s tln• t·asl' 111 the connector H (Fig. 3). This is to pn•,·pnt the si<le switz-h of the 1·ou1H•dor II front passi11g to thinl p1>::;ition 110 i 111111Pd i:1tPly 11pou thl' remo1·nl of the ground fro Ill thl' pri \'a tl' \\" i jlt'r mo,. so as to give tltl' fornll'I' connt>dion s11tlieiP11t time to be. <·0111p.ll'tPly 1·l'lt'a:c;Pd f>pfon, thP side switch wip(•1· !Iii n•:wlH•s third position and con- Jl.lli llt'l'l s grn111ld ( ;so Ir ith t hl' contacts of the rnllPtl lint'. If !ht• ltwal t·o11m'<'tion hatl been rPll'as<·d lil'fon• till' co1llll'('tor X had found ti}(' lilll', its ~id1• s1ritl'h \\'olll<l have im­Jll('diat1•ly p:1sst'd to third position in the 120 11s11:1l 111ai111t•r. .\ ftt•1· tht• t·onnector ~ has l>(•µ:1111 to sig11al thP t'al11•d ;;11!H;e1·iber, the 1·i11gi11g t·111'!'l'llt is t·ut oil' 11po11 the remoral of Iii:; !'<'<'Pin·!' in .the 11s11al 111anr1t•r-that is, il1~• h:l<'k-lil'idµ:t' 1·t•la.,· 178".. 11pon enl'r- 12.5 gizing. l'allsPs tltL· ringing 1·11t-011t 'n•lay I'[!} to !)p"· ('IH'l'/.!,"iZP<1. • • • 
,\flt·r g<•Lting into com1111rniciltio11 with tlH' dPsin•d s1il>sl'rihl'I' thrn11gh the llll'tlinm of tht' <·0111H'<'lor X, the opPrator tlwn in- 130 
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forms i1 im that shl\ has a ('a 11 for him from 

the mnrninl or lon![ (listarl<'e line all(l can 

tlwn t>itlwr let the two s1tbscrihers tnlk 

tlH·ot1!.d1 this connector, vr can rcq11cst the 

6 called Htbscriber to Jiang Ill) his rt>eeircr 

and she ean lhPn ('all l1im again throllgh one 

of the regnlar ,·omwctions. This latter 

motk of operation is a<hisable in that the 

special connector X ,loes not remain in use 

10 during the connrsation, hllt is always in 

condition for nse in calling a lmsy ·line. 

The connector switch II' (Fig. 7) is a 

mod iffration of a cormrctor switch for ac­

('.Ornplishin.r the same rt•s11lts as the cone 

15 nei-tor H ( Fig. 3). The corniector. H' is 

\'('l'V similar to tlw ('.OllTll\dor IT, with the 

addition of the rel av HlO. The rela v 1!11 

of the connector TI' c·;>1Tes\HHHls to tJi<.,\•pJa_v 

t;:3 o-f the connector H. I nstea<l o-J' control-

20 Jing· the connection of ln1f!y signaling 1im­

d1iiws with the thir<1-position eonta.ct point 

l!lo. of the side switeh wiper 1D:2, hmrernr, 

the relay 101 coi1trols a shor~-circi:it arournl 

_a resi~tance 1!1-±, through wlnch said contact 

25 point is permanentlJ' gronn(1cd. [:Ji1:ee the 

'relay 101 operates m :r manner sm11lar to. 

:the i·ela_y G3 (Fig. 3), it is evillent that ,Yhen 

•one automatic sill 1sc-rilier is ctdled by an­

other automhLic suliscriher thro11gh the con-

:!': ·'nel'tor H'. the rel av I \Jl \\'ill not be eneq.!;i;r,e\l 

·a_rnl tl1? private b1lllk eon~acts of_ the called 

llll<~ \\'Ill' lie grn1mde<l direct w1tho11t any 

inti\r,pmil'<l n•;istatH"P, since the resistance 

''.l+ is sl10rt-<:ircuited by the springs 1!)5 

35 and 1!Hi. ,\-lien, however, an automatic line 

is callPd liy tlw· operator, 'the relay 1\ll is 

e1H\r:.riztid 'H!l( I th,,i resH ancc l!J-l is therPforc 

in:-;(';,(i·d in the !!rnlln<1 connection of the 

c:01,nt•(:l<ir prirnte' lrnnk l"onta('ts of the cn1lccl 

4u lim·. The 'relay mo eontrn1s the corrnection 

I 1(•( ,1 ,·Pn 1 iiP, spri 11g I !)7 of the lm'i_y test rnhy 

l!l:'i 1111,l th<' !J11sy siµ:nali-nµ; ma('hincs Q,3 

.i11d (~'. ,l'liidt ,'olTl'Spo11<l to llw 1i1nchines 

(f .1hd Q" (Vig.:}).· Normally this spring 

1 i>, :~ <:onne<·fo l lhro1tgh the spring 21G 

lo ill(' lll,ll•-l1im\ Q', !mt when the relay mo 
i,-: <'ll<'I-gizl•d. tl1e spring ~J(j is shifted into 

·011lad, ,1·itli tll<' sprin}!,' :21:; a11<1 the machine 

(X' is tl111s ("i>lln<"dnd \\'illt ./he spring '1D7. 

;~I) 'l'liy lm\'('J' \\'ill<iing or the relay l!)O is in­

c·l11d<'1I in tin· <·onIH'<-tion lmt\\'cen the spring 

I!)!) a11tl tlw .'-'P<·o11d-po:citi.on contact point 

:!00 ol' ti1<' sidP s\\'it<:h \\'i]>(T l!l:!, \\'hile the 

11pp<•1· il'inding ol' sai(h·<·la_y l!HJ is i11clmlc<l 

55 in tll(' eo11ncd:ion heb1\w~n tit<\ spring :Wl 

and ! he sl!at't-<·ontl'oll<·cl con(nl"L :2(!:2, lint 

is normally sliol'l-c·irc11it,•d tlil'Cl11gh its own 

,-,prings :!(J:\ ancl :WI. Wit l1 this arra11ge-

11H•11l. it \\'ill \,p s,•<·11 ll1:1l ·1li(• 101\'<'!" \\'in<l-

H0 i11g ol' fl1<' l'<·lny 1!H) i,-, i1w\11<i<·cl in the origi­

nal <'lJ(•l':.!izin1.,,·irc11it ol' llw l'(•lav l!lS when 

11,c l'(•i.t.~' :_1q.,·, l,:,:11,·rgizc•'i a l't,•r ( l;c last. cligit 

ol' a h11sy 111p111i(:i· li:1s l1c<·11 ,·n-11<"<1. This 

c·ii-,·11i( f''>;f.rr\.l~ 'fi:/,111 the ~T«1111d,•d private 

•;r, i1:lllk ct'111bil:t 0t'--r'.}H: .. ('''lkd ·1it1<i tlirc111gh thP 

prirnte wip~r 20G, side swit~h wiper rn2, 
conta('t 200, lO\YPr "·inding of .the refay l!JO; 

springs 1 DD a1H1 207, l.'elay 198, springs 217 

all(l :!1R, relay :HO. nrnl the prirntc magnl't 

:H 1 to the battery B .. If the connectm- 7o 

prirnte bank contacts of the called line nre 

connect.eel to grollm1 direct, the relay mo 
is c1iergi;r,c(l 01-er this circuit and connects 

the busy signaling machine Q:1 with the cilll-

ing line through .its springs 21t) n1i<l :21H a1Hl n 
the springs l!l7 nrnl 208 of the rday l!lS, and 

at the snme tinie rcmoYes the short-circuit 

from arollnrl its'own11pper windin~· by sepn­

rntingthe sp1·ings :!Oa and 20-t • The upp:cr 

winding of said relay is ihe1-efore includd 80 

in tlw loekin,!.t('irc11it of the i·elay 108, whidt 

rin·nit 111.:_v· lie - tra('l'tl -frc>m • gro1111t1 (i"" 

thro11gh the· s[rn-ft-confrollell contact 202, 

ll[l]ll'I' ::·i11ding of the relay mo, spi"ings ::!01 

:llld :WI and ihenC'(' throllgh: the relays ms, 85 

210 and 11tag11Pt 211, as 1n·eriousl.Y trace<1. • 

If, however, tltc .prirnte hitnk c01itacts of 

the cnllc<1 line an'. 0To1mtkt1 throuah a re-
• • • ·1 '"' . "' ffi 

su-:tance s1m1 ar t(i the r(~s1stance 104, su -

cient cunent <locs not flow through the lowe1' 90 

,·i"inding of the rday lDO when the relay 

:20G dt•i\nergi1,es to dose the citcuit of the 

i•pJay ms. SinC"e this J"l\lay is not Pner­

gi;r,ed by this initial <"i1·c11it, the short0cit'­

euit is· not 1·emo\'e<l from its upper wim1ing, 95 

so that it is not int·h1<kd in the locking of 

the relay urn, arnl the li1isy signaling· ma­

chine <,J.4 thL'refore remains comwcte(l 

throHglt the spring I!li and.the bu:{y signn1 

is f11mislw<l by this 111i\("hi11e. It is thus 100 

seen that the ·cmi1w<"tor TI' is a<laptml to 

sernl hack ii discriminating hus,; sig1ial fo 

the ealling lines \\'itho11t requiriiig the l.Jusy 

tone c\l 1-rent to lie r01111ectl'd ti> the conneetoc 

• private hank.contacts of the C'Hlle<l line, as 10.5 

is the cnse with the (·omwctor 1I (Fig. ;\). 

lVhen :i st1hscr•iber ewfoa,·01·s to obtain con­

ncetion witlt the tell;phono of a calling Sllh­

scribc1·, .thi\ bt1sy tone is of tlw same char­

acter as tlrnt son! m·e1· the line when-thu de- 11°0 

sired sulis<TilH\I" 'is being called by another 

automatic st1bi,wriliPr, 'I,_ c., the to11e from 

the 111ad1i1H' <i'. • This is aeeol11plis!tP<1 in 

the -f<illowing llJallll(\1": ,v1w11 the COJlll(•dors 

H' are Plltployed in the system, the spring lla 

contads ~U, :2:i and ~Ii ( I◄'ig, ~) may lic 

omitted 1"1:0111 LIH· st1hsc1·ilien;' individllnl 

swi(chPs ai1d Lil<' ("()1Jd_11dor ~:l lllllY he co11-· 

ll('('.tl•d dirodl_y to Iii<> li110switch bnnkspring 

l<i. Tlw ('()l1l1Cdo1· pri,·ate lmnk <·ontaets or 120 

the <·ailing lill('S \\"ill. ilH'n:l"o1·<·. b(\ g1rnnk<I 

by the s,111in gro1111<I that st1ppli<•s the holds 

ing <·irc11its for I ll(i selt;<·to1· s\,ild1i•:-; --that 

is, lh<•y,will Ii(' µTo11n<kd !hro11gli t!H' rPlay 

mt (Flg. 7). Sil(('(' th<, rPsistallc(• ol' ll1e J~G 

n•lny mi i:-; 1wgligilil<·. l.!1<> t·on11<·<·Lor pril'ate 

hank conlads or <·11 lli11g li11<•.~ will in \'ffl,ct 

11(! gT01111<i<-cl dil'ed. and wh<•11 {liP <'.Ollll<'(·lor 

JI' aaPlll\J(:-, to lllnke ("Ollll('(·lici11 \\'ill1 a li11sy 

r:alli11g IinP, it will ope1·ale i11 exactly thiJ !JO 
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lL.IL same manner as when connection is at­tempted. to be established with it called line which has been called by another automatic subscriber. • 5 It will thus be seen that I hn n-J clevis~d a Yery efficient system in which the operator can ascertain whether or not the busy cnlled subscriber is involved in a trill coni1ection or .in a local connection. • Fnrthern1ore, it 10 will be seen that this diffetential busy test depends solely upon the manner in \Y11ich the connection has been extended to the con­nector which first connected ,vith the line, and is obbiined ernn though the same kirnl 15 of a connector is employed for attempting to establish connection with the called line while it is busy. If this connection has come by way of the automatic exchange, in which the regular selector switches are em-20 ployed, one character of bnsy test is pro­duced, i\'Lile if this connection has come l1_v way of th<:i toll operator's board, in which ii different :form of selector is employed, a dif­ferent character of busy test is obtaine<l. 25 While I have described this discriminatiJJg htisy test us being employec1 in a system in \Yhich the toll calls· come tbrnngh a marrnal board and the local calls are estahlislw<l ('ll­tirely by automatic means, it win, of course, 30 b" un<1ernto0<l that the local ci1l1s could like­wise come thro11gh a manual board, the only requirement being that ii1 local calls a se­lector is used having a relay in the hol<ling eircnit of one resistance, ,vhile in the long 35 distance calls a selector is employe<l having a release relay of a different resistance, to thereby bring about the marginal actiop or the c_on~ector relay. . Furthermore, in connection with the con-40 nector switch shown in Fig. G, it ,.vill be seen that I han,, devised a very efficient switch for ca1ling in on a busy line, which switch is provicleil with means for locking its side switch in second position and completing the • 45 talking- connection while the side switch is in this second position'. A1so, if the snb­scriber hangs tip so as to rele:ise his line while t!1e opqator is :attempting to make connect10n tlirough tlus form of (:onnector 50 .switch, the sid(~ switch is then steppe(1 to thi,·d position: in the usual manner HJl(l the ringing current is sent over the called sub­scriber;\, line to call the s1ibscrilier hack to his telephone. 

55 Fi·om the foregoing it will he SfWn,-there-fo,.,, that one subscriber nwy ca1l a second subscriber and· nppl,v a signal of one char­acter to the cal.led line.. A thinl iwl>scril>er may cull n foifrth snhscril>er and apply n 60 different signal to the l iue of the fourth sub­scriber. A fifth subscriber may initiat(! ff call :ind apply n signal to his own ]ill(< These signals, of COllJ'Se, win all appear Oil the g11arding, ~:ircuits of these three lines, '}•, and wil1, there;kre, appear at the cmwector' 

priYate bank contacts of these line:;, as for example, at prirnte hank eontncts' of the connector H. OlJ1·io11sly therefore, nn oper­ator calling through the connector H may in succession eull these three lines ·and obtain 70 a different signal from each om'., indicating to the operator three different •chnractt>rs of connectiori. From the foregoing it will iilso be seen .that the connector X may be pro­vided with multiples of thP prirnte contacts 75 of three <lifferent lines arnl it ,r1'1! further lie seen that connector X is of such a ;,pecial character tha~ if any one calling any one. of these three lrnes Yia sai(l eonne<-tor while said line is lrnsv remains on the line calle(l so 1111til the origiri,nl corrnection is terminated, the si(le s\\'itch of tlit> connector N 11·ill pass to t)<1ird positio~1. appt,Ving a g11:mling po­tentrnl to. tlw ltm' called and also a tone through the prirat~i.,ripPr of the snuHi char- 85 ae!er as tliat proc1uce<1 Ly the sign a ling m:t­clune Q". 
·while I !rnye illustraterl all(1 t1Pscrihr>d one particular .mnbodimeut of rnv innntion it will be llll(lerstood, of Cfll!l'Se, thnt I de; 90 not wish to limit mvself to the t>xact con-· strnction shO\nl an(( described. 'What I cLiim ns my inn,ntiou is:~ 1. In a tdepl10n~1 system, a en lle<l Ii ne, a connedor switch fot· sei,1,ing :oai(l line a 95 pl11rnlity of means for exte11<ling a <·ou1:cc-tion to said connector switch. a Sl'<'owl con­nector HWitch, HJ1(1,means for gi\·ing a (1is­eriminating busy test for- .indicating the means employed for l'Xtt'tHli11g the coilll<'c- 100 tion to sai<1 first riouueetor switeh wlie11 said first connectc>r s11•;teh has sei,1,ed said line and said i;econcl connect.or switch nttelllpts to make <·oimection thcre\\'ith. 2.· In a tchq>hone s,vst('lll, a calliug rna11- 105 ual line. a calling automatic line, a cal1cd automatic line, an a11tomatic . Ct)lllledor switch for sei,1,ing saic1 cn11ed line, means foi· extell(ling a connection from snid mall• nal line to said connector switch, 1neans for 110 extending a co1111ection from ;,aicl ca1ling antmnatic line· to s.i ir1. ('.01111e(:tor· siritdi, means for ope!'ating said <·onnector to sr:i,1,q sai<.l ealleil line, arn1 a discrimirn1ti11g lHts,V test for indicating \\'hidi line. is co111wcfod 115 with sni(l connector. switch: :1: In a telephom; systiirn, a pl11rality of call mg lines, a called line, an ·n11tmn:itic <:on­ncetor s;i·itd1. for sei,1,ing said callctl line, nwans fol' ext('ll<ling a conm'('tion f1·01t1 011e 120 of said <:allillg linr'S to sai<l collnr>do1· s1ritd1, l!l('.an,; for O{J(ll':tting said <•orJ11edo1· to s(:ize said (·,dl('(l lim,. ind<>p<'lld(:11t Hl('HllS for ('.\'.­t(:rHlillg a <'Ollll('t·tion Jrom.a11othcr cf sai<l cnlling lines to said ;,,11'itc:li·, nnd a d.is<:l'inii- 125 nating lrnsy tPst for indi<·ating Uw <'ailing lilw \\'ith iWl1id1 said <'Ollll('<'t<Jl' switch is connected/ wlien all attt'lllpt is 111:ide to ('Oll-11e<·l with said !)11:-;v c:llled li11e. I. 1n a te>lqihm1~ systt>m, a pair of calling 130 
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lim•s. :1 ('allnl line. nn automatic eimneC'tm· 

switd1, nwn11s including a seledor s\\'ikh 

for l•.\:te1Hling a t:011lll'l'ti01i from 011e of :-mid 

(·:t!lini.r lines 'to sai!] eolllll'('tor switch, means 

ii inl'lui'ting al\!1tlw1· selel'tol' s\\·iteh fol' ex­

-tL•1Hli11.g ;, (·onrn•cti<'lll from thl' Sl'l'OJH! of saill 

<·:dlini.i: li1ws to sail{ \'Olllll'l't!~I' s,,·iteh, 1iienns 

for oj1ernti11g said eo11m,d01· to ,-;pize said 

<·:t!IPd !in(•. and 11ll':Jlls for p]aC'ing a tlis-

10 l'ri111iirnting bus.,· tL•st 011 th(•. m1iltip]p eon­

t:\l'ts of Si\id (·:dh•d line fo irnlicak whid1 of 

s:1id \':tllin!! lin1•,-; i:-- l'01HlL'dL'd with sail11·011-

lll'l'.!<·w. • • 

;1_ In a tyh•plio11c syskm. np,iir of calling 

1.:; li1w,-;, :I (0 :dkll lint>. ,.\11 a\lt(,lll'tatic ('01\llPdor 

~,Yitt-h: Ull'allS in(•l\l(ling a ~1,1t-et1i1· S\\'itdt 

f01· PXLP11_di11µ: a ·(·onnPd ion frmn <Jill' of saill 

1•alli11!! linPs to said ('(JJ\lll'\'tOJ:· switch. Bll':IIIS 

.fndrnlin!.! :rnothl'l' sPll'l'tor swikh fop externl-

:20 ing a ('();lll;,l'fio11f1·orn tlwse(•imclof,-;ni(leall­

i11g li11es 'to ,-;:iid l'Olllll'l'tor :-mitl-h. lllL'ans for 

01,;e1·ati1ig said l'Olllll'do1· tr> ,-;(•izl' s:\ill callell 

linl' .. n pail' of bns_v signali11g mal·hin\;S, and 

nieans for c:01111\'Cting .om• 01· the otlwr <>f 

'.!,,•sail I b11;;y sign.ding mal'hi11es with tln' m11l­

. tipll' (·ontads of said \·:dlell line. lkpL'IHlinµ; 

11pon 1Yltil'h of said l':1llinµ; li1ws is l'lll\lll'dl'll 

with :-mi(!. <'OlllH'('till', 

<\, ln a tl'lephotw systl'lll, t \\'1> groups of 

:rn l'allinµ;litiL>s. a l',dh•d li1w. :tll a11toniatic <'Oll­

nl'dol' .'switl'h. means for· t>Xh11l!lin!.! n l'Oll· 

llt'd ion from thP fii-st. µ:ro11 p of sa i;l !'a lli ng 

li1ws to said co1m't•l'tor switch. meanii fo1· ex­

tl>nding a co1111P!'tio11-frorn said :-;p1•011<l gro1Lp 

:rn ·of calling lhws to :-;aid c01i1il•dor swikh, 

- nwai"' for operntin,!.!" saill conm'dor to seize 

said l'alll'd linl'. a pair of busy sig~ialing 

m:whinl's. a Sl't;ond <·onnedoi· switch mean:-i 

\\'hl'.I'l'l>y :t busy signal from 01\l' llf ::-:aiJ h11sy 

·JO signalinµ: 111,H·hinl':-l is trit1Hilllitte\l th1'011gh 

:-:aid Sl'('.olld l'OllllPdo1· s1Yitl'l1 when it at­

!.Pmpt:-; ti> m:dw co1111Pdio11- \\'ith the busy 

rn l lPd Ii Ill' \\' liPn \'Oil ll(•cti1i11 hat-: hel'll estn b-

1 isl wd IYitlt said first ('OJl!ledor switch from 

·15 OIH' of s:11d µ:ronps of. li1ws. anll nwans fol' 

trn i1s111 i tt i 11µ; a h11s_v siµ:na l from th,, otlw1· of 

said b11,-;v lllHl'him's \\:liPn said COlllH'l'tion has 

hL'l'll Psiahlishl'd frnm tht> oth('I' of :-;ai1l 

g'l'Ol I ps () r l_ i lll'S. 

GO_ 'j'. In a tP!Pplione systPn1. n (·ailing manual 

linl•,· a 1·:dling· a.itomatil'. linl', a l'alled a11t(i­

. mati(· litH•; i111 a11ton1nti1'. 1·onm•dor "H~1·itl'11, 

111Pa11s inl·lnding a man11:d 01w1·ator's l'Onl 

1·it'l·11it for l'Xle11di11µ: :~ l'Ollll('dion from sai1l 

i:i[i 111:11111:tl li1w to said <·onm•!·{o1· s\\'itl'lt. llll':111s 

itl('lllllinµ: a pl11rnlit_\' of n11to111atil', s\\'itl'hl's 

fol' P:d1·1uli 11µ; n l'Oll lll'( 0 lion from said ('.,ii li11g 

a1t!o111ati(, lim• to said <•01\11Pdo1· s\\'ikh. 

llll':111.'i fol' opPr:ll i 11µ: ii:\ id ('Olllil'dOI' to spize 

GO s:1id (·alll'd li11('. and a di:--wl'i111inhli11g l>11s_v 

IPsl l'o1· i11di!·:di11,Q: 11·ltil·l1 mbms is ('111ployed 

for !'OIIIH'!'li11g to :-aid ('Olllll'dol' c\\'itd1 

,1·lt(•ll a11 :1t_l.P111pt is made to e:-;tali]i,-;h ,·on­

Tl<'dio11 witl1 said l,11s_v called l11\l'. 

s. Tn a tl'kphoiw ,-;_,·,-,t<•111. a plm:tlitx of 65 

:-td1:-;nilil•r,-;' !in(•,-;. llH':tlls. for ·('stahlishing a 

l'OIIIH'('l ion lid \H'L'll t 1yo of :-;aid li1ws. nw:rns 

fo1· !!i1·in!l· ()Ill' !'liar:11•tpr of b11s1· tl'~t \\'lwn 

all :;ttl'111j1t is 111:ull' to \'>'tnlilisl~ ('Olllll'dio11 

11·itli a (':illPd linl' in,·oln·d in a p1·p,•ii>t1s 70 

(·c111111•,·t ion. a 11d 111l':l n,; for !l'i \'ill!.!: a di fft'l'l'nt 

d1:1 r:11·(\'r of ln1:-_\· t1•:-t \\-h::n a11 • attl'lllpt i~ 

i11:td(• ((1 p,-;{alili,-;li <·01111('<'1 ion ,Yith a <·alli11!.! 

, li!I!' i11 ;I [>l'l'l'io11,:ly ('stalili:-lwtl ('(i!lll('("[io1L 

:-;aid ln,-;t 111(•a11,-; ('01upri:-i11g 11 .:-;(111n·i· of :-;ig- 75 

11ali11g 1·111T(•11t and (·0111pri;,inµ- :1l,-;o n dl·Yi(•p 

for appl'opriating till' >':tllll' 1-o tltl' said (·all-. 

ing li1w hdon· it i,-; 1·al1(,d. 

!l. l11 a. frlqihoql' systpn1, 111a1111nl lines, 

a11tomati(• li1ws. llll'an,-, for Pstahli,-;hin!.! con- 80 

1wdio11 li(•t,,·l'l'll a1i\' t,rn of said line~. and 

llH'llll>' for gi rill;!..!· a· ilis<Ti111imiti11g l>nsy test 

,dH•11 a11 attP111pt is 111ndl' to ('Olllll'l't \\'ith a 

lilll' ali·l':llh· in IN' l!1 indil'atl- 1Y1wtlwr said 

l111,;1· Ii11l' i~ a ('nlli1i!.! m· a rnlll'd lilll' in the 8c1 

Pst:;hli,-;hl'd 1·01111P1'ti;n1. ;;aid. last 1m•ans eoi11-

pt·i,-;ing a sot11'('(' of ,-_i; .. rnaling l'tirn•11t aml 

~(·1imprisi11p: also ,l dl;,-in• for :qiprnpriating 

tlw ,-;allll' to thl' ('a!ling line ,d1l'11 (·:tHing 

:111d bdo1·e it is !',t!-IP1L !:10 

I 0. I II a telqihone s,·sfrm. s11l 1seribci·s' 

li11Ps proYiikd \l'ith 1;111ltiple fr1·minals, 

llll'a11s for <::dlinp: said krrninaJs. llH':llls for· 

PXtPndinµ: a l'Oillll't'I ion from :-<:1i1l lines. n 

·. li11,-;y. l'lll'll'Ut 111al'hi1w. and 11wai1s for C'Oll- 95 

lll'l'ting s:1id lll,H·him, with si1id ilrnltipll' 

terminals \\'hen said {'OIIIH'(•tion is ext(mtkd, 

and liefon; tlw lim• i,-; hdlr(l.. • 

• 11. In a tl'li.,phonl' systPlll, a s11hserilw)'\; 

line JH·o,·i<kd ,,·ith multiple tPrminals. Jlll':IIIS 100 

-fo1· rnllin!.! sail-I tl>nninals; ti'!mk li1ws .. a 

tn11ikin:.r ~,Yitl·h for said si1h:-;l'rihl'r
0s Jin~ 

·for l'Xh:nding ll ('Olllll'dimi on•r 011p·of sai<l 

trnnks. a li11s\' si!l:n:tlitl!! rnaehi1w. arnl lll(':tns 

'for,r011m•di1;g :-;'aid husysignalinp: llltl('hine l05 

with said. 1111,';iph- lt•r111in.lls when s:tid 

trn11king s\\·itl'l1 i,-; (1p!•rntPd to <"Olllll'd with 

onP of said tl'1111ks. and bdon' tltl' trnnk is 

l'a 11(•(1. 

1 :2. I II n tt>!Ppho1w system, a s11hsl'ribr1·'::, 110 

line, lllllltiplp (('!'lllillals for sai1l lim·. a non­

lllllll\'l 0 i<"a l tnmkin!.! swikh indi ,'i! !11a l .1 o said_ 

Iinl'. tnmk li1ws. ·11wans t·ontrolh•d h\' :-',1.id 

s11bsl'rilwr in making- ·a ml! to oiwrnt(' ,-;aid­

s\\·ifrlt to a11to111a!i1·:dlv ·:-;1i]pd an idle, om•. 115 

(if said trnnks, a b11sy signaling ni:11:hine, aml 

llll',lllS ('(Jll(rollt,d hy till' O)ll'l'ati011 of said 

s\\'ikh for ('Olllll't't)ng said h11sy signnlillg 

111ad1im• ll'ith s:1i(I-t1111ltiplt- tPn11inals. 

J:\. 111 a klt'plionl' sy:-tl'm. a pair of l'all- 120 

i 11!..!' l i lll'ii. a \'H lll'd Ii Ill', an :n,Lo111n til' 1·on-

1w·d (ir s\\'itd1. ll!l'a.11,-: in('l11di1w: a ,.,L;kd01· 

s1Yitl'h for l'Xll'11ili11g :1 ('01ii°H'!'ti'o11 from one 

of:--aitl (•:tllin!.! li11(•,-; to said ('Olllll'l'to1· ,;\\'itl'h, 

lll(':\IIS, i11!'!11!fi11!! ano(ltl'J' ~(',P('[Ol' switl'i1 fo1: 125 

(':\l('IHling a ('(l;lllPdion fl'Olll ilH' ~l'l'lllld of 

said l'alli11~· li11t•s to snid 1·011111•<·tor ,-:\\'ikh, 

lll(',\11~ for OfH'l'llting said ('.OllllPdor to iil'ize 
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said called linr, a hui-;y sig-rialing machine .normallv seleciPd fo1· 11se. a sPc'OJHl bt1sv signalin'g 111ad1ine. a relay. 111t•ans fol' t'll<'I:­giziug i-;nid relay ,rht•n rnurn•c'lio11 is es-
5 tablislwcl with saicl con11t•dor switch throt1µ:h said 1ast-mentionec1 sPlPc-tor switeli. all(! meanS{'Ollfrol]Prl b,,· tlic <'IH'l'gi;,:atio11 of said relay for shifting the c·or111t•d ion 1 o SIi lrsti­tute' the se<'onrl for tlH• first 111:1<'hi11P. 10 l+._ In a tek>phom• syst<•r11. bro grn11ps of lines, an u11tomati1· 1·01111pc·tor s,ritcl1 fo.r 1·011-neeting with the liiws of orn• of said gro11p~, means i11dll<liug.a seh·r·tor swit<'li for <•Xt<•nd­ing a conneetio!l from a li1w of om• of said 15 '>'ro11ps to sai<l c·oma•c·tol', 111pa11s i1l('l11di11g ~:nother Sl'ledor for e:dPJHlillg a {:Oll!lC(-tion from a lirie of tlw otL •r of said grrnrps to said com1Pdor, a 111argi11al n•lay in said connector. a low. n•sist a 111·t• 1·Pla r in· one o l' 20 said selectors a;id a high l'Psistail('<! l'Phy in the other of said seh•;·tors. 111Pa11s for ;-011-neeting: the rday of Oil\' of said :-C'lt•c·tors in series witl1 tlw 1·01111Pdor n·l:iv wl1Pll a con­nection is establishPcl frn111 s;,id sp\pdor 1o 25. the connPdor, s:tid 1·omwdor relay ]){'illg :1dapted, to lw O}H•rati\'(•l? ('rwrgi;,:p<] ll'IH•n corrnpcfed in sPriPs 11·.itlt ~aid 1ml' n•sist:t11<·P relay, but not whPn c·om1(•<·1.:Pd i11 S('ri<'s ll"ith sai<i high resistance rl'la,v, a pair of b11sy 30 signnling maehines, and rnpans controll<'<l bv sairl comw<·tin• relay for bringing '>ll<' oi· the other of said rn;1d1i11l•s into 1rsP. Hi. In a tt>h•pl1om• system, two grn11ps of lines, au antolllatic· nmllP!'tor switeli fo1;con-35 neeting with tlit• lim·s of one of said groups, means inc111ding a sl'lt•('tor S\\'iteh fo1· t•X[('Jl{1-irig a c·mmPction frolll a linP of one of saicl grnups to sai<1 <·01rnt•dor, llH'ans inel11<li111? another S<•Jpc·to1· for ext<•tl(ling- :1 <·01111cc-tio11 40 from a ,line of tll{' -othPr of sai<l grrn1ps 1o said rnlllH'ctor, a niar1.dnal rPlay i11 said comH•<·tor, a low n•c:ista11<·t• 1·Plt•asP l'Plav in mw of said sPl<•etoi·s :llld a higlr l'<!sist;lll('p releas<• r<•lav in !lie othPI' of said ,:elec-lorS, 4"5 J1iea11s for· c·;,urwc·ting tlH; l'<il<iase rl'lay of one of saicl sl'IPdo1·s in se1·ips with tliv <·ouncdor {·clay wlH•n a co111w1·tio11 is Pst:il,]isliPd from sai<J° sPl<•1·t<H' to t!w l•OJ1llP<'tor, said <'Olllll'<'tlll' rp]ay lH'ing· adapted to be op<"•1·,1ti1·cl_y· en-50 ergi½l'd \\'lien conn(•c·tPd in sPri<•s with said low resistanc·e relca8e r<'lnv, b11t not ,rhen eOilll<'C't!'d in seriPs witl1 sai'cl high 1·t•sista1H·e !'Please n•.lny, a pair of li11sy signaling rna­chim•s, arnl 11wa11s <·011tmlled liy s;iid <·011-55 m•<'tol' rela_v for bringing one or the othel' - <>"f said rnad1inl•s into mm. 
Hi. I II a telephone s_vs( em, s11bscriln;rs' lines dividP<l into gT011ps,.a <·onrwctor switch haring a lll<ition to srlPet gr<i11ps :rnd a scc-.60 ornl motion to <~omiect with a line in a selt•d­erl gro11p, a pl11ralit_y of means for extendi11g a-conm•dion t<i ·,mid comwctor switch, a ser:­ornl <·oml<'<'tol' switch, and means for gi viug a discriminating busy test for indicating the 

means <'lllplo,Hd for t•xfr11<liug a <'0111w.ction 65 to s:iid fin,t <·011nec-tol' sll'itrl1 1rlH•n said Sl'C­ond c·o111l(•1·tor sll"il<'ii alfrrnpb lo m:1ke <·on­rn•ct ion with a lrnsv line. 
17: !11 a tPlqilwrw S_l"Sl!'lll. lll:lllll:tl lines, a pl11l':llity of gm11ps of :111to111a(il' lin<•.,.· :111 70 a11ton1:1ti<' l'O!l11el'for s11ikli li:1\'ir1Q· :1 1110-tion to sp\pf't grn11ps :111d :1 nw(io,; to l'Oll­rn•,·I ll'ith :1 li.1<1 ill :1 sl'i<'1·t<•d gTol!p. nH':lllS i'or PX!c•nclin!.( ·:1 <·01111<·•·tio11 fro111 said 111:111-11al lin<•s to ;aid 1·01111('dor :-mitrl1. IIH':111s l'oi' 75 p:·d<•rHli11g a c·o1111c•,·tio11 1'1'0111 said a11to111:iti1·· li11Ps to 

0

:-;aid 1·01111c•1·(or s11"it,·l1. and· a dis­<'l'illli11:1ting lH1sy t,·st for i11dil'ati11g wl1dl1<'l' a n1:11111:1I <>I' :1.11 a11to111:itil' linl' is conJH'<'l,•d \lit.Ii sai<l 1·0111H•1·(01· s11"itd1. 
_ 1:-i. 1_11. :i klypliolll' syst,•w, a pl11nility of lirll's drr1d<'d rnto gr·i>11ps, :111 a11to111ati,· c·o11-11c•1·tor s11·ii<'h haring :1. 111otio11 to :-t•l,•<·t gro11ps and :i st•1·011cl ;11otio11 to c·o1111('<·( 11"itl1 

80 

:1 li11p in a sl'l<•<·i<'d g1·011p. 1111•a11s for c•X(l'nd- ss ing- a 1·0111H•c·tio11 froJ11 orn• ol' s:1id gl'(J11ps of liJH'S to said 1·011rn•1·(or s11·it,:l1, i11dPpt•11d,·nt 11H•a11s~fo,· ,·xt!'11di11i.: :1 <"or1fr':•dio11 from :1n­otl1<'r of said g1·1111p~ of lirl('s lo said c·o1111cl'-tor sll'it,·11, and :1 di:-wl'ir11i11:itin:.!· l111sr il'st go for i11clic·ati11g lllli grn11p of tln• 
0

<':illir(g· lin,• ,1·l1il'i1 is !'Ollll<'<'lt•d 11·itli said l'Olllll'/·(or switl'h. 
l!I. 111 a_ tt•_ll'phorl(' sysl,·n1, a_pl11ralit_y of groups ol l.111c•:-, all :111t.0111:1t I<' co1111p1•to1· 95 s1rit1·li l1a1·i11g a 111otio11 to sPIPd gT011ps :rnd :i S<'<'Olld 111otio11 to find :1 linP in :1 scledl'd gro11p, nH•:111s i11('l11di11g· a s\'l!'c·(or sll'it!'.11 for l'Xlc•11di11g :1 <·01111ec·tiiH1 fl'om 01w of said grn11ps of lim•s to said 1·0111H•c·to1· s1rit<'l1. 111(•a11,-; iw·l11di11g :1110tlH•r s!'lt•<·tor sll'itdi fo1: t•xtPnding :t <'<;1111c•dio11 fr-0111 a s<'('ond of s:iid grn11ps of linl's i<-l s:iid 1·01111t•d.ors\\'itc-l1, and nH':tns fo1· pl:1<'ing a di:--.1Ti111i11ati11g lms_y tPst 011 tliP lllliltipl<' ('()Jlt:ids oi' the line witl1 whid1 said <·onrn•c·ior is 1·0111H'<'ll'd lo iwli­rnL,i in ll'lii!'!1 of s:iid gl'()11p.~ ilie calliug Jim• !,!'IO!lg·:-,-:, . 

\!0:
0

111 a, it•_lepl1011<• sysl<'lll, a_pl11rnlit_v of g·ro11ps oi lrnPs, :1n :111to111aiw t·oirnect,,r _s11·itdr l1ari11g a rnoliiin t.o sPl<-d. groups and a sc•1·01HI 11wt.io11 to find a !in<• in a Sl'ie<"tl'd gro1qi, 111Pa11s irl<'l11di11g a sl'ic<"Lor sll'itcl1 for extt•11di11g :1 <·011widio11 fr-0111 one of said gro11ps cif li11('s t.o s:iid co1111et:tor switeli, 11w:111s i11(')11di11g a1ioLliPr sd<><'to1· sll'itc:h for 1·xtP11di11g :t co111w<·liot1 from a second of said l,!:J'()llps of li11es to said c·o11nec.:torswitcl1, :1 pair- of li11sy signali11g rnac-hincs, and Jlll':I ns • for con necti 11g one 01· tlH\ other of said h11sy signaling 111:wliitH'S witli tlie n111l­tipi<• {'Ollt:icts of tlw line with which sni<1 <:m1,1ecto1· is connectecl, depe11di11g 111ion in which of said gro11ps the calling line he-· longs. 
21. In a teleplimw system, a plurality of subscribers', lines divi·<k<l into groups, a,n - automatic connector switch having a motion 
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to Sl'll'et gTollps al'1<l a Sl'l'OJHl motion to find 

a linl' in: a sl'kded µ;rnup, nwnns for ex­

tl1ntli1w a t'OlllH'dion ·from om• of snid 

group{ of lil'il'S to sn id t'OlllW(·tor :;witl'li, 

s· llll':llls for PXtP1ltli11g· a t·omH•l'l im1 from an-· 

othPr of snicl /.rrnup~ of lim's to snid <0omw:·­

to1· swifrh. :i pnir of ·bust signaling 111a­

chim•s. a st•<·o11d t·onm•dor switch. lllt'nlls 

whl'n'liY a. h11sY i,;ign:\l from 01w of sn id busy 

10 signnlii'io· mnt:hin~•,-; is t1·nn,-;n,ittt>d tl1rot1!.th 

s:;id spt•~1Hl <·01mPdo1· s,Yifrh ,,·lwn an i'1t­

tt-11qit is 111ntfo to t·omwd \Yith n li1w <·011-

ll('('tl'd to said first <'Ollll<'t'tor ,Ylw11 a t·oH­

nedion hns l>el'll l'stahlisht•d ,,·ith said iirst 

15 1·01111Pl'to1· fron1 oiw of snid !.!roups of lines, 

and 111L•nns- fo1· transmitting a h11sy si•g11nl 

from th!' othe1· of said llltS\' sig·nnling 111n-

1·hi111•,-; whi•n snit! t·o111H'<"tio11·to s;1id lir~t t·on-

1m-t01· ha~ lit•l'1i (•,-;(nhlifdil'd from tlw SPl'-

20 ond of said grn11ps of li1ws. 

:!:L I II a tL>IPplwm• s~·stl'll1. a group of 

. 111nn1rnl lim•s. a plurnlity of grnups of :lllto-

111nti1· lim-s. an a11tolllatic <0 <>1llll'd01· switch 

li:1Yi11g a motion to sl'kl't groups and a sec-

25 om! moti<m to tirnl a l irn· in a st>lt>l'tl•tl g1·011p. 

rnt•n11s i1iel11di110· :rn opp1·ator's l'<)l'(l l'il'l'llit 

for extending :i"cOlllll'l'tio11 from Olll' of,sai,l 

11i":11111:il Hill's to snid 1·onner·(o1· swit<'li, me:ms 

-inl'ludino· a pl11rnlifr of a11tomati1· switl'lws 

1 30 for l'Xtl'1:ling· a eo111°ll'l. 0 tio11 from Olll\ of said 

:rntoniati<· li1ws to sai(le011m•<·to1· 1-'\\·itl'h, :1rnl 

a discri.minnt,ing h11s,v test fol' indit·ating 

"·hieh iTil':111,-; is L•mplo~wl fo1· l'Xtl'nding I lie 

('.Olllll'<'tio11 to sa ~ t·o111wdo1· switch \Yhl'll 

35 mi attempt is 1uadc to l'stalilish 1·0111H•d ill11 

,vith a line to ,vhi<'h said t·o1111L•t·tor i:-; t·o11-

1wctmL • 
:.rn. 111 a tl'lt•phonc sysll'tll, a plurnlity of 

s11bscl'il>P1·s' lim•::, lliYi<kd into gniup:-;,llH•an,; 

40 i11(']11din°· :111 aui011rn.tit· ('OlllH'l'lO!' ,c:wil<'h 

ha\'ing :tnioti~m to st'kd gro11ps :111d 1. s_t.!C­

ond motion to find a lil\l' in a ,;plpl'tetl g"l'Oi'qi, 

nw:ins for gi Yinµ; onl' <'ha rad t'I' of ln1sy h•s( 

,Y1w11 an attl'111pt is rnnde to Pstnhlish <'Oll-

45 1wction with a calh-ll line i11rnh'l'd in a pre­

viq1is colllll't'timi, and llll'ans for gi,·ing a 

lliffl'l'l'Jlt charal'll't' ol' busy. ks! ,vht•11 • an 

• al.tl'll1pt is 111adt' to t•klablisli' conm·<·tion :''ith 

n l'alli11g li1w in a j1rp,·io11sly Psiabliklll•d 

50 l'01llll'd.io11, sni<l last llll':lllS co1upl'isi11g a 

so11rcc of signaling t'.lll'l'l'llt nnd <·omprising 

also a <leYi<·t• fo1· appropriating· lhl' sa1111• to 

llie t·nl!ing li1w whP11 making a <·:di :\lld lil'­

fon• i I is (0:dll'<L 

51> :!I. In a iPIPph01H•. sykkm. a pllll'nlity of 

H1a11.11al lint's, a pl11rnlity u-f grn11p~, of :111(0-

n1nf i<' lirn•s, llll'al\S fol' (•;-;(ah]i:-;hinµ: a l'Ol\-

1\c<·tion fron1 a n1:u111al to an nu(onrntic Jim•. 

1lll\:llls for t•sbhlishi11g t·o1111!'1'1 ion lwtWl'Cll 

60 two oi' si1i<l au(m11ati<' lirn•,.:, 1-,aid 11wa11s i11-

<;llldi11g n11 n11to111:t.J ii' ('0111H•dor swikii hn\"­

i11g ·a lllOtion to s!.'1Pd _!.!:l'Oltp;-; :rnd a Sl'l'Oll<l 

motion to.find a li1\<• _in a· sl'lt>l'll-d gronp, 

and means for giYing :1 disnimi11ati11µ: bus.,·· 
) .· , 

-

test when an attempt is made to connect 65 

with a line nll'ea<1v in ·nse to indicate 

whet her said bnsy iine is a calli1'ig or. a 

l'alle<l line in the established connection, said 

last means comprising a sonrce of signaling· 

cmre11t and comprising also a deYice, for 70 

appropriating the snme to the caj]ing line 

wlwn making a call and before it is ":lllecl. 

%. In a tl'lephone system, a plnrality of 

gronps of lines, nn antomatic con'i-i.eetor 

switch ha Ying a motion to select groups nml 7 5 

a Sl'l'OIH1 motion to find a line in it selected 

grnnp, means inclnding a selector swikh 

for l'Xtl'tHling a connection from one of said 

groups of lines to said connector s,Yikh, 

1111':\lls including another selel'tor swiich fo1· so 

exlPn<ling a l'Onnection from a seeon,1 of 

snitl gro11ps of lines to said connector s\\·itch,, . 

a busy signal,ing mnchi.ne normally selet·tetl' 

for 11se, a second bnsy signaling mnchinP, 

a ;rrlay,. menns for ene1·gizing said relay 85 

when .. c<Jmiection is established ,tith sai1l 

cmrnectc>r switch through saic1. lnst~men­

tioned ,selector switch, mid means eontrollP<l 

b_v thE)' energization of said relay for shift-

ing the connection to substitute -the secimd 90 

for- the first machine. -r. • • 

2G. In a telephone sys1.~m:, a pluralitv of 

gi·o1rps of subscribers' lines, an antoniati(' 

co1111e<-tor switeh ha Yinu: a motion to selPct 

gr<)llps and a second m<;tion to fincl n line in 95 

n splel'!l'd group, mpans ind\l(ling a selector 

switt-h for extending n comwd ion from a 

lino of one of said gronps to saitl t·omwdor, 

111Pall8 including anotlwr selector for extrn<l~ 

illg a connel'tion from a line of the otlwr HW 

of sni<l g1·onps to sai<l conneetor, n m:11·gi11nl 

rt>ln_v in snid l'onnel'tor, a low n•sistarn:l' n•-

lny in 01w of saill selP<'to1·s and a high re­

sistiint·t• relny in the other of said :-<'l;·dors. 

11wans fo1· conneding t-lie 1·elaY of olll' of 10, 

said st•kl'ton; in Sl'rie~ ,rith tht• ;.ornwctor re-

Inv when a coirnPdio11 is Pstnhlislwd from 

s:i'i1l :-;1:kdor totlll' conm't'tor, 1-'ni<l 1·01111t•dor 

r~lay "l>L'i11g adaptPd to he Oj)l'l',\l i n•ly l'lH'!'­

g1zP1l wlll'n <'OlllH•<·tt•d in Sl'l'it•s \':ith ,;aid L' 

lo,Y rl'sist:11H'l' relay~ b11t not 1rlH•11 :·011-

1\l'l't<•ll in Rl'rit'S with said hi~d1 ,·t•c:i,-,t:rn•·e 

l'l'la)', n pair of llllsy siµ:nali;1g 111adii1H'S. 

and llll'ans <'ontrolled lJY said t·,mnvdol' F\-

lay for bringing <>Ill' or tlw <>tlwr of c<aicl rna- 11., 

ehi1ws into list•. • 

:.!,. In n klt•ph011L• syslt'lll, a plurnlity of 

gro11ps of s11hHTibp1·s" lines. an :u1ton°intil· 

·t·01111t•t'lor switch ha Ying· :1 motion to splt•ct 

gt'<illps nn<l a Sl't'nlH1 motion to fol(] n line 12t' 

in a Sl'll'l'h•d group. llll'llllS inclutling· n sp­

h•dor s,,·itvh for PXtending a con;ll'l'tion 

from n line of one of said groups to sai11 

<'Oll!H'<·tor, means irn·l11tling anothe1· seledor 

fo1· l'Xtl'11tling n cmme<"tion from a line of the 12 

ollit'l' of sai11 g:1-;rnps to saitl c01m,!do1·. :t 

ll_ln rginn 1 rdn.y in sn id conriectoi·, a low n\­

:-;1sta uce release relay in one of saifl selectors 
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nll<} n l1igh resistnnce release relay in the other of said sekctor;;, means for conn(•.cting tlw rdeasl' relay of c>lle of said selectors in st•ri(•s wit li tlH· ·c·onnPdor rda \" wheu a ('Oll-r, m•dion is Pstablislit•cl frorn s;iic1 selector to s:1id c·onlll'l'lor, said con!le(·tor relay lw.ing :1daptt•d to ht• opt•nitirely t'nl•l'/.!:izecl ,rhen l'OllJJC'dt•d in sPrit•s IYitl! s:1id low n•sistance l'<'l{•:1,-,<' n•la,· .. lint not wlit•n c011ne<'tecl in se-JO ril's _\\'itli s:'1id hiµ:li rrsistan<'e n•lNi:,;e relay, a pa,ir of lJ11sy signaling mad1inc::;, ancl llH'alls <"ollt z-ollt•d l,y said conrn•<:tor relay fol' l,ringi11g mw 01· tlte otlH'I' of saicl 111,1-c·liines into 11st'. 
lG ~s. I 11 a klPph<llW sy:,teu1,· a :-mhsl'rilwr's tin(', a t·o111Il'l'tor s1ritd1 haring linr "·ipern, a tr1111k lint' extrnding to sai1l c·onm•ctm·, a nc1rn1,dly open s1ritch l>Ptll'Pl'!l said tr11nk :t])(l snicl lill(~·\\'ij)Pl'S, Ill<':tlls for !lloring said '.20 "·iper::; into t·011tad with said line, llH'alls for illl'll dosing said 11m·1nally opt'll s1Yitch to conqllPte t]l{' Wlllll'l'tion ,rith thl' liue wht•n sai1l lilll' is icllP, nwans for locking saicl \Yip­Prs mi said lint' nnd rnnintaining said switch 25 opt>n ,rlH'n said line is busy, a1H1 nwam: for closing n l'il'<'llit nro1111<l said S\Yitd1 to there­l,y c·on1plPte tlie. co11Hectiou from said trnnk to 111(' l>mw ·line. 

• :!!). ]11 :; tt>lt>pl1011e syskm, a p1urn1ity of 30 s11li,wril,t•1·s' lines, rnea!ls for estahlisl1ing a c·onnt>dion het\H'l'll two of sai(1 lines. sai<l llll'ans i11cl11ding a tl'llnk line antl a' con-11<' 1.-tor s,r i I l'h c:ollllt'<'frd t beret o, sai<l eon-11 l'dor i1wl11diug line ,Yipers IIOl'lllally c1is-35 <'on11ec·t<>d ·from :,aid trunk, an operating n1agnl't opp1·,iti n•ly<'oJilll'l'tl'cl IYithlsaid trnnk 1'01· IIJOl'ing si1icl wipt>rs to sekl't a gro11p, a sl't·o1id oJH'J·:iting rnagJH•t no1·n1ally t1iscon­lll'dt•cl from :-;aid tr11nk ·for rnoring :-mic1 wip-40 ffS to comH'('t. 1Yitlt a liiw in the st>lected gro11p, a sick s1ritd1 hn ,·ing a p11mdity oi' O\H't;atin• position:-; -for 8ll('(~essin•.ly control­ling tlil' <·0111H•dioi1 to :-;aid opt•rnting mag­Jit>ts n ntl • thl'll <"losirn _ _._. the conrn•ction from 45 said litH' wipl'l'S 'to sait1 trnnk, means for !<)('king said wiJwrs on a lmsy line nncl for ma int.a ini11g snitl -side switch in :i positi011 to maintain fop ('Ollll('('tion through the same to said lint> wipt•rs opPn; and 1iH•nns for closing 50 a cil'l'llit arn11ncl :,;aicl switch to thereby com­plt•te the eom1t•etiim from said trnnk to the ln1sv line. 

,ripers are moved into contact. with a busy 65 Jine, arnl means controlled by saicl rc>lny for closing a circuit around said s,ritch to tliere-hy complete a connection from sai<l tnmk to tlrn lmsy line. 
31. In a telephone system, a plnrnlity of 70 s11bscribt•rs' li1ws, mem1s for e.~tablishi11g a eonnPetion brt,n•en bro of sa'i'cl lirn';;, c;aid rnpans indli(ling n trunk line 1lll(l a comwc-tor switeh connectec1 tl1ereto, saicl comieC'tor ind11clingline wipei·s 1wrmally discOllll('('tt>cl 75 from said trnnk, an operating mag·net oper-• ati ,·ely connt>dec1 with saicl trnnk for mov-ing said wipers to select a group, a second operating magnet normally clisconnectecl from saicl_trm1k for moYing said wipers to 80 connect ,nth a line in the selected group, a sicle switch haYing a plurality of operntive positions for sucr:Pssi ·i"e1y controlling the connection to saiu operating magnets and then closing the connection from said line 85 wipers to s;i<l trnnk, 11wans for locking said wipers on a busy line ai1<l for maintnining saic1 sick switch in a poc:ition to maintain tlw cmineetion tlll'(mgh thl' same to said line wip-ers open, a relay, mt>ans for Piwrgizing said 90 re1ay when said ,ripers nn• rnon•tl into con­tact with :L lJ11s? lim', all(] rnPans contl'Ollecl bv saic1 relav for elosi11g a circuit aro1mcl s;1icl s:1ic1 sw1td1 to thrn•'tJy complete a con­mction :from saicl trnnk to the lmsr line. 95 ;h\. In a ll>lephone system, n pi'nrnlity of sul>scr;hffs' liiws, means for est.ahlishi11g a c·omH·ction bet.\\'l'Cll tm> of snicl lines, sai(l means i11clnding a trllnk line arnl a con­nector switch cornwctt,<1 thereto, sa i(1 con-- 100 ne('tor i11dnding line \Yipm·s nornrnlly clis­comwctec1 from sai<1 trunk, an 01wrating magnet opernti rely ('Ollll('C'.tC',(1 with saic1 trunk for moYing snit1 wipers to select n group, a second operating magnet 110rmn lly 105 c1iscmmectec1 from sni(l trunk for 111ori11g snitl 1Yipers to ronnc•et ,rith a li1w in thC' se­focte<l gl'onp, a sidl' switch haring a plurul-ity of opera ti rn positions for Sll<'<'l'.ssi rely contrnlling the _conmction to said opt'l'ating 110 magnets ancl then closing· the com_w·tion :from said line "·ipers to sflic1 trnnk, mP:ins for locking sni<l wipers on ,1 hl!sy line nncl for maintaining saic1 side switch in n posi-tion to maintain the connection through the 115 same to snid line wipers open, a :,\mr acting relay, means for energizing snid rdny when said wipers nre hronght into contnct with a 

))0. 111 a t(\lepl1011e system, a subscriber's line, a comwctor switch having line wipers, a 55 trnnk lille extending to said connector,. a no1·mally open switch between said trunk and ,mid line wipers, means for moving said wipers into contact with said line, means :for then closing said normally open switch to • 60 complete the connection ·with the line when said line is idle, means for locking said wipers on said line and maintaining said switch open when said line is busy, a relay, means for energizing said relay when said 

lmsy line, n second relay contro11Ptl by ,mid slow acting relay, and means controlled by 120 said second relay :for closin~ a circuit iu·ound said switch to thereby complete a connection :from said trunk to the bnsy line .. 38. In a telephone syst-Pm, n plnrnlity of subscribers' lines, means for Pstnblishing a 125 connection between two of ~aid lines. means :for giving one character o ;, lrnsy test whe11 an attempt is made to establish .connection 
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-"·ith a (':1l1Pl1 li1w inrnheJ in .'a pn,,·ions 

c·onnl'<'i 1<111. llll'H ns for L?:i \'illD: a di lfot'Pnt 

<"hanidl'l' of h11,y tl'st ,i'h<·n ;111 ntkn1pt is 

rnad<• to (•,-,t:ilili>'li 1·m111l•<·tio11 1Yitli n l'allin!.!.· 

5 Jin<• i11 a pr<•\'i()l1sly <·staldi:-;]ll'd <'<)lllll'ctio1;, 

s:dd 1:t,-.! JJll'alls <·011q1risi11g a sollr<·e-of sig-

11ali11!!· l'lll'J'l'll( and a ,:in·11it i)l(li,·id11al to 

s:i(d ;,,tllillµ: li;w a11d ,·on1p1·i,,illµ: :tlso a dP-

-,-i,-,, for l1ri111.ti11µ· tlil• t \\'<> i11tn opti1·nti1·p l'<'-

10 hti<1n lil'fon• (lil• said l':tlli11!,!· li11P i.-.; <'all<•,!. 

':ii. In n t<•lqiliow• ·".""l<•111'. n pl11rnljt_,. of 

s1il1,-.c-ril1<•1< li1ws. IIIl•aIIs /'or ·<·stnldislii11!,!· a 

c·olllll'i·tio11 l)('l\\'1•<•11 t11·0 ol' .-;aid !in<•,. Jll('°:l!ls 

fol' /.ti1·in,'.t Oil<' ;·l1:1rnl'll'l' of l111s_,· ll'~t ,1·lwn 

]6 all atll'llijl( is lii:UI\' to (•,-;(:tlrlisli ('O!lll('('(io11 

i)'itli a (':tl!!'d Jin<• ill1·1il\1•ll in a p1·<•,io11s 

1,"."(1rn•1·( ion. 1111•:111,-. 1'01· !!'i1·i11!!' :t -ilill'l-l'<"llt 

dia1·:l<'ll'1· of l1w,y (<'st 1ilw11 ;111 altl'tll)it i:-; 

J11at!L• hi l·st:ddisli 1·111111l'<'(io11 \\'i(lt a <':tllin!!· 

20 lillt' i11 a pn·, io11,-.I_,. (',(:i\ili~lil'd 1·011ll<'<'tioi'1, 

;-aid last 11I<•nIIs i·,1111prisillµ.' a soIIn·<• (if ,·ari­

alih- si.D:11:tli11µ: ,·1I!'1·1·Iil :tlld a. <·il't:llit i11di­

\'id11al to .":iid ,.aJli11µ· !in<•· alld 1·0111prisinµ: 

:il,-.o :1 111:1D:J1<·1 i11di1·idual to till' !ill<' for 

25 l1rillµ:i11g· s,;jr( 1·III·1·(•11t i11to w;e. 

;i,;, !11 a t<•)pi>1101H· syst<•llt. :t p:til' of i'all­

inD: li11l'S, a <·:tlll',I lill<'. aI1 :111to111:1ti(· <·on­

rn;dol' ,-;\\'i(l·]1 •·!1111pl'i<illµ:· :1 prnµ_TPc':-;i\'l•ly 

J11<11·:tl1lt• d<•,·i<·,·. llH':111:-< i1wl11dillg· a :-<l'lt•l'!or 

30 s11·it,·lt /'01· t•.\ll'lldin!.!' :1 r:011tH'<·tion fl'()IIJ otw 

of ,nid l':tlli1;,!2: li'11<"S to said t·o1111<•<·tc)!' 

swit<-I1. 1111•:111, itl('l11,li11!!· :11w(IH•1· H'lt•dor 

s,,·i((-lt for <:.\tl'll<li11D: :1 l:0111H·<·tioll fron1 ilil' 

SPl'<ll1d of :--:ii,! ,·alli'n!.!.' li11vs to s:ii,I c·rn111e<:-

3f, to1· :--11·itl·li. tJJl':1II.'-' Jo;: op1·r:d in,!2: :--:1id 1·01lllt'l'­

ti'11· to· ,-;1•iz,, s:1id <·:iil<'d lint•. a IJ11s1· ,.;i:.!'n:tlit1!.!· 

lll,ll'lii1ll· 1·011tll'1·!1•d l'ur 11.,1•. 11·iI i, till• pt·l;-· 

/.!.'l'(•,-.si1·1•l_1· 11101·:tl1I(• d1•1·i,·(' of tit(• ,·0III1l'c:tor. 

:I .'i('('()Jld IJll.'-i\' ,-;i!_!'ll:tli11!.!' 111:(('lii11(' di."('011-

40 ll('l'(l•il fro111 ,c;;1id ,'J,•\'i1·1·.· :1 !'(•la,·. III<'alls for 

<'ll<'r!.!·izi11!l· said !'(•la,. ll'it<•11 ''"ll;Jt•d i011 isl'"­

t:dilIsli<'il. 11itl1 <1id 1·0I111<'dor ,rn:it<·li 

tli1·011g·li tlil· ·la;,( 1111•11\ iotl('d s<•ll';,(01· ,.;1,·it1·lt. 

a 11,I IIIl':t lls ·,·<111( rol lL·d I,,. till· l'lll'l'D:i%a t.➔ II11 ol' 

45 :--:1 id n•l:11· for :-;Iii l't ill~ till' <'llli°111·1·t i<,11 of 

said n10,::dil<\ ·dt•1·ic,. J\0111' s:i'id fir,;\ ln1s,· 

ll!al·lii11<· to snid s<'l'Ollt! li"11:--,· H1:l('lti11('. •• 

,\(i. I 11 :1 !1•l1•plio11l' ,;_,·s(l'111, :i pl11rnlity of 

µ:ro1Ips of littt'.'i, :111 :111t0111a(i<· ('lillttt•dor 

50 ,-;1,·it(·lt l1:11·i11g :I Jll'O,!fl'('S:-;il'l·ly Jll()\':ll_,k dP­

\'i<·t• lt:11·i11;.!' 1110( i,111 i11 orn• pl:1rn• to ,-;Pl<·<·t 

gro11ps and 111otio11 i11 :1 pl:111t' :d rig:li( 0 allg"l<',-; 

tfo·n•to to find :1 li111• in a s<'ll'l'(t•d µTollp, 

IIIt•:1II,-; illl·l11di11!.!· a ,c;1•l(•1·to1· s,1·iti-]1 f<,r PX-

55 1l•JJditi!.!· :1 l'<lll,lll'l'(io11 /'1·un1 Olll'- of ,-;aid 

:.r1·1111p; ol' li11,•.-· lo sai"d l'otlllt•1·(01' s1riil·lt, 

llH':111,-; i1J('l11,i111!/:111otlii·1· sPit>dor :-;ll'it<·li for 

1'.\(1•11di11D: :1 1·,-1nt1P1·ti011 frn11i :1 st•1·011d of 

s:iid gToi°1ps of li111•.-; to :-said ,:0II1u•<·tor s\\'it<-h, 

GO II l11tS\' :-si!,!'ll:1li11!.!,' lil:l('lti]](• (:Otllll'(:li•d \\'itli 1.llli 

p1·11µ:i'-<":--s:\'<•I.\' i110,·:tl1l<• dP\'it·t•. <i( till' <'Oll­

rn•1·to1·. :t ,c;t•1·011d ·l111s1· si!.!:n:tli11!.!· !ll:whillt' <li.c;­

<:Ollll<'<:1.(•d fro111 s:1 ii'l di°•\' i<·<•, i\ n•lay, m<•ans 

fo1· eiwrgi1/.ing s:iid rd:1y \\'liPn cmmection 

is {',.;(al,] is]H,,l ,,·iih ~.1 i,1 romwctor s,,·itch 65 

tl1J'Oll!_!'l1 ~aid las(-11H•lltiolll.'d SP!Pct-<n· S\\'i(ch, 

and J1'iea11:-- r·ont1·olkrl 11,· tlw l'lll'!'D:izi1tion of­

,-;aid t·<'l:1,· f'or- sl1ifti11~ thl' coi111l'dio1i o-J' 

. ~aid 111m.-:tlilt• d(•,•ii·l' -t'ront said fii:~t bnsy 

111·ai'lii11P L<, ,-;aid sP<·ond IHJ;-\' nia<'hil\l'. 7e 

:IT .. In a tt•l<·phun<• s,,·,;t<•i'u. 11 rnllillg line, 

a <':tll<•tl li11l!. nu•alls for 1·olllll'diug thP h\'o 

alld fo1· a,;,-;,;l'i:it ing a ill ts\' siD:llaf \\·ith .the 

1·:tll<·d linl'; a :--<'L'Ot;d (·alli1ig li.1w and rnealls 

for 1·rn1lll'l'tinµ: (lit• :--<'<'OtHl ·<'ailing linP \\'ith 75 

tltl, said (•,ilk,! lin<• alld for asso<'iating a 

<li1fl'l'l'llt ln1s,· ,-i!_!·nal • ,,·ith tlw said <'ailed 

lint•. a ,-;('('Ot1ii l'ai'lPd litil' and llll'nlls foi• l'X­

t1•lldin!.!.· i1 l'Olllll'l'(ion fron1 said firste:dkd 

litl(• 1(1':--aid H'('Olld (•nl!Pd line, tire-first t::tlkd 80 

!in<• ad ill!.!.' as :1 rnllin!!· liIH'.·:llld lll<'atis for 

a,..,o,·i:iti1i!.!· st ill a not l1t•t· l>11sy sign:d \\'ith 

!It(• :--aid Jir,-t 1·:tll<·d lilll'. • . 

;i,-;, In a (1•l<•pholll' sysl<'Ill, :t <:ailing liJJL'. 

n <·:iliPll lir_i('. a <·0Jllll'l'(111· for t·<ill!ll'ding· tlw 85 

t 11·,, :111,I (<11· a,-,sol'iating· a h11sy si,gnat·'\\'itli 

tit(• ,·nlll•d lill<'. :i S('<'OIHI l'allinµ:- .Jin<' alll1 

llH'a 11,-; f'o1· ('()Jll!l't'( ill!!' tht,- S\'l'Olld <·nl)illg line 

wit I; tltt• snid l·:tl)p<)'li1.1P and frn· assoc!ati11Q· 

a diil'l•1·1,1tt li11s,· ,.;i!.!.'ll:tl \\ itl1 the .'-'aid ~nlll';l' 90 

lilll', :1 sl'l'Ullli i°·alh:d li1w and Jlll'ni1s fot· l'X­

(l·'i1din!!· :1 ,·01111<·dioll fron1 said fit's! <'H-lll'<l 

li11<' (li'c'aid H'('l>IHI <·:tllPd lilll'. tlH' first talkll 

lilll• adi11µ: a.'-' a rnlling- Iii!(•, nllil l)l('al\S for 

as,-;(11'iati11!,!' ,-;till ani,tlil'J' illl.'i\' sigtinl with 95 

tlw. said fi1·st rnlkd lilll'. • • • 

:\!J. 111 ;1 tL·l1·plto11P s_,·stP111, a r;nlli1iµ· li1w, 

:1 ,·:ti l<'d l ill<'. a t·onn<•l'l or for <·ont1l'<·ting the 

t11·,, :111,I f'ot· :t:-iS()(•iatitl"' a· IHt.'i\' si 0 ·1lal \\'iih 

tlH· l·alh·d litt(', :1 ."\'t'oJl(Cc·:tllill1£ li11:a11d said 100 

('OJIIJ('t'l-<11' r,·,r ('OlllH'd inµ: t!H· .S('COlld <'·:1lli11g 

!itt<' 1rit Ii tit<• :-;aid l':tll<•,l li1w alld fo1· asso-

('i:d i11µ· a dill'<'t'l'll( ln1sy sigllal with tl;e 1-,aid 

1·all1·d lit!(', a s<'<'OtHI 1·nllL·d lint' and 111\'a11.-: 

for (•.\(l•Jlliill!.!.' a ('Ollll('·itio11 fro111 s:{id fi1:st. 105 

,·alh-d linP t'o said S<'.l'o11d .<·:died )ill(', the 

fir~t <·:tll<·d !in<' :wii11µ: as a <'ailing line, un<l 

111i•:111s fm· :1ssrn:i:1tillµ: still a11otlwr li11sy sig-

11:t! \\'ith t,,1· said fir,-;t t·albl lilll'. 

-10. In a tl'll·ph1me sy,c;tp111; a (·:iJlt,<J Iinl', 119 

111<•:1 llS for <•st:dil isli i11g <'Olllll'ction with sa i<l • 

li11P. 1·i:1·l'ititl'J' O!lP•(ir'two trn11ks, n11d ll°il'UllS 

<·0111prisi11g a l'it·<·11it. for :'issol'ia-ti11g 01w 

IH1s,· sig1rnl ,,·itl1 till' <·:1'1I<,d line when the· 

('O!l.Jll'('t'io11 is (•stnlilislH•d ,·ia Oil(' tr1rnk and ·115 

for :1ss()(·i:di11g a lfifl'Prn1it l>lls\' sigllal with 

tll(' i·:tll<·d li1ll'. ,,·hl'll ilw 1:01tn<•;·tim'i is estah­

lisltp<) vin fill' otlH•1· tr11iik, said nwa11s c0111-

prisi11µ: also :1 111arg:i11nl n1ng-1wt, 1111d rnenns 

for('ll<'l'g"i1/.i11µ: coaid 111ag1i<'L o\'el' one oJ said 120, 

I n111ks·for rnr_villg thl' l>w;y si1:rnal. 

l l. 111 a tl'l<'pho1w sys1<"111, a C;:dle<l line, 

lll(':l llS fo1· l's( a hi isl1 ing l',OJlllPd:ion with said 

Ii JI(' \'i:t <"itl1('l' 01w <;f two t rm1ks arnl m'l 

:1uton1atic switch; and n1t':llls comprising-'"lt 125 

l'irc:ui! f<11· assn<'int.i11g Oil<' hns_y signal "·ith 

t]l(' l':tllPd li1w wlwn tlH\ ct,111tl'dion is es~ 

Lalilislierl via. one tr1111k and for associating 
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a c1ifl't'rcnt busy signal \\'ith the called line connecting the second calling· line with. the 63 
when tht' connt'ctim, is est a hlislwd via the said _called line and for associating a differ­
other trunk. sni<l ineans comprising also a ent busy_ signal with the said called line, n 
inag-ritit, 

second ·called line and means for extending 
5 -l:2. In a telephone. syHh'm. a called line. a connection from sai<l first called line to 

means fo1· t•stal,lishing- rnnnPction· with said sai<l second called line. the first. called line 70 
lint' ,·ia i•ither one of hrn trnnks and a con- acting as a calling line, and means for as-
1wctor switch, a11d means comprising equip- • soeiating still another busy signal with the 
11wnt in said cmmt•etor s\\'itch for asso- sai<l first called line. 1G <·iHtinµ: orn• busy signal with the ealled line iiO. In a teleplmne system. a rnlliug line, 
1rl1('1} tlw <·onnection is established via one n callt'd line, means for ronnt>ding tl1e t,rn 75 
tl'll11k· and fo1· associating a ditft•rrnt busy and for associating a bus.,· signal with the 
signal with the ('al!ell li',w \Yhen the con- called line, a second calling linr a11<1 a pro­
lll'dio11 is established da tlw other trunk. gressi,·e]y mornble automatic s11·itch for 

16 :,mid 11wa11s Cl>mprising also ;1 rnag1wt. • <'Onnt'rt.ing the Sl'corn1 ealling line. with the 
-rn. In a telephone ~•.stt•m. a cnlll'll line. said cnllt'd line anrl for a:-;sociati11g a lliff,,r- so 

a. gm1rding circuit for sm<l cal!Nl line>, means ent hnsy signal \Yith flw saitl rnllPd line, a 
• for ('stnhlishing comw('tion ,rith said ca lle<l srcoml en lled line and means for Pxtrnding 
li11P and fol' app]~'ing- a g11:ll'(li11g pott•ntinl a conne>ctioi1 from saill first enlle<l Jim• to 

20 and a <fowri111inating signal to said 1.n1:1nl 0 said serolJ(l ealll'<l lirw, the first call('(] linr 
ing circuit.. 

acting as a ralling Jill<'. an(l means for as- M 
44. In a tl•lt•phonP srstt•m. a line>. a g11art1- soeiating- stillanotlH'r l111sy siµ:nul with tlw 

ing cii:<·nit for s:.rnl linP. 111pa11s for estal,- sail] first call('ll lint'. lishing,co1mPdion ,rith said linP. a plurnlity iil. In a telrphon<' :systt•m. :1 (·allinµ: line, 
25 of disr1·iminating signals. :111<1 ll!Pans for as- a <"all(•d litH', m<•ans for ro111H:'c·ting tlH' hro 

RlH'inting Pitlll'I' of said signals with said and fo1· ass()(·iating a l111sy si~tnnl ,rith the 90 
g-nardinµ: C"ircuit liy t•stalilishing <·01111t>t'tim1 (·allt>d lint>. a sp(•oncl c:illing- lint' alJ(1 means 
,rith snirl lint>. 

• for l'Olllll'dinµ: t!H' Sl't'oll(l c·:1lling lint> with 
,rn. 111 a tPlt>phon<' syRt\>111. a lim•, a gnnrcl- tht• said c·all(•<I lint• and for aHso('iating a 

30 ing l'ir<'llit for snil1 lill(', 111t>ans for bringinµ: <liffp1·pnt ln1:s.v siµ:11:tl with tliP said l':tllNl 
said line into l!Sl'. :t pl111'alit,v of sig-na1s li1w. a sN·ond c·allt•d lint> and a prngrps- 95 
an<l m<•ans for assol'iating t•ither Olll' of said sin•I\' mornhl<• a1ttom:1tic switch fot· ex­
signals with sa'i<l g11ar<li11i£ circu-it Ji:,· bri11g- t<•nd1ng :1 <'<>llll(;ctio11 fron1 said first enlle>tl 

• ing tlw·-.linP into nsP. ·lint' to said s(•<·ond t.•allt•d linP, antl for asso-
35 ·-rn. Th.a t<'lPphoru• systdp. a lint'. a gu:11'<1-. <"iating still a11otla•1· l111sy signal with the 

inµ: eii-enit for ;:aid lim•, llll':rns .for .<•stab- said first <'allt•d lint>. till' ,;aid lint c·:illt'd line lOO 
lishinl!/ <'0Jl!W<'tio11 to or from sail] lint>. a ading- Hs a l'alling lint>. sig-na]. arn1 means for HsscH•i:iting s:iicl sig- iii. Tu a tPlt>pholl<' sy;:km. a l'allinµ: lirn•, 
nal with Haid g11:ll'<li11g C"il'l'llit wlil'll ('OIi- a. t·allt•d lirn•. a prnµ:n•ssirt>ly 111m·ahle a11toc 

40 1wdio11 is <>Xtt>rnlt·cl to 111(' li11P. anotll(•r ;;ig- nrntil' switd1 fo1· <·011npc•ting tlw hro and for 
n:1l all(] 111Pans ·for a;;sol'ial ing saicl ,wro1icl as:·mC"iating a h11s_v sig11nl ,ritli tlw l'a1l<'cl. lOii 

. sign:il 11·itli saicl g11:ll'<li11g C'il 0(''i1il ,rlH'lf ('Onc line. a S('('Ollcl l':lllinµ: lirn• alld :I ]ll'O/!:l'<'S· 
1wctio11 is <'Xh•rnlPll fro111 1hr lin<•. Rin•l\· monililt• a11tomati<" s1ritd1 for· C'Oll-

47. In a t<•IPpho1H• syst('ll1. a li11P. a /!11:ll'(I- nerti'ng thl' s('<'OJH] c:illinµ: lint> with tlw.sai,l 
45 ing <"irt·11it for sai<l lill('. 111P:llls fo1· <•stab- call(•d li,w :incl for as:-<H'iatinµ: a clitf(•l'Pllt 

lishing <·01mPdio11 to or frm11 said li,w, a li11sr siu:11:il with tht> sairl rnllt•d line. a llO 
sigm1li11g Hppa1·nt11s. a1\cl' IIH•ans for con- SP<'<~nd ;.all<•d linl' Hll(l a pro_grP~sirdy 1rnir­
rn•rting said signal inµ: appnrat11s with ;;ai<l ablP a11tomnti(' switch for PXtt•ncling a C'Oll­

g11ar<li11µ: <"irc11it wht>n ('Oll!ll'dio11 is mad(' 1wdio11 from s:iicl first l'allPcl Jin<.' to said 
50 to or from tlw lirn•. 

st•c·oncl <'itll<>cl lirn•, :111t! few associating still 
• 4Fi. ln !1 tl'l<•phor-<• systt•m. a Jin<>. 111P:1ns anoth<'I'· h11sy signal with the saill first ·(':tlll'll 115 

fo1· lll'inµ:ing said lill<' into 111-i<', a signHl for lin<'. tlw s:iicl first call<•<l lill(' :ll'tinu: ns n 
saicl lirn•. a !i<'rnnd lirn•, 111Pans. for bri11ging calling line. • 
saicl li,w into 11sP, n signal for said ~<';'011;1 :m. In :1 tpl(•phorw sysfrm, a (':tlling- line. 

M ]i11P, a thirl1 Jim•, Ill<'aris for l1rinµ:i11g- sai<l a <':lll<'ll line. m<>ans for conm•ding the two 
lin<' i11to 11sp·a11d a signal for ;:aid tlii1·d li11r, Hild for asso<•iating a h11.sy signal \\·ith the 120 
i1w:1rn; for <•stal1!1sriing c·o1111<•ctio11 with e:tlle><l Jin,', fl spc•ond rnlling linr and a con­
Pitlwr\of saill iirH's 1111<] with Pith('(· of said m•etor switch for <•onneeting- the srcorn1 
sig-11a!s. · (':tlling lirn• with thr saidcn11t'd linr and for 

60 +B. fn a tPh•pliorn' s,vst1•111. a <·:dlinµ: line>, asso<·i'ating- a difformt lms.v signal with the 
• a <"1illt>rl Jin<'. a p1·og-1•pssi1•pj_v 1110,·ahle a11to- Raid cnllP1l linP, a sl'cond C'nlle<l lint> nrnl lZJ 
mnti(· si1·ifrli fot· ('Oll!H'dinµ: th(• !wo nnd •. nwam: for ('Xtrn<ling a ('OllllC('t.ion ftoflt• sn"frl 
for assoc·iating a h11s.v sig11al wi_th tlH' cnllPd~·first r·nll<•d lino to said Sl'('OJHl.<"itl1e><l line, the 
line, :i s<;i;on<l r:illi}1ft-,-lin'e' 1111d nwans for first called ~ine acting as a calling line, and 
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niefos for _associating still another b11sy sig•. apparatus for establishing connection with 65' 

nal with the said first called line. said line via eithei· one of two paths, said 

54. In a telephone system, a calling line, progressively ri10vable automatic switching 

a called line, means for connecting the two apparatus comprising a circuit for associat-

5 and. for associating a busy signal with the ing one b11sy signal with the called line 

called line, a second calling line and means when the connection is established via one 70 

'.for conmfoting the second calling line with path and for associating a different busy .. 

the . saic1 called. line and for associating a signal with the called line when the con­

difff>rent busy signal with the said called nection is established via the other path, 

10 line, -a second called line. and an individual said means comprising also a magnet. 

switch £01; said first .called line for extencl- 60. In a telephone system:, a called line, 75 

ing a con;nection therefrom'to said second progi:essively movable automatic switching 

called line, a17-d for associating still another apparatus for establishing connection w'ith 

busy signal with said first called line. said line via either _one of two trunks, and 

15 55. In a.telephone system, a calling line, means comprising a ·circuit for associating 

a· called line, means for connecting the two one busy signal with the called line when so 

and for· associating. ii. busy signal with the the connection is established via one trunk 

called line, :i second calling line :~·r,.d a, con- and for associating a. differe.nt busy signal 

nector switch for connecting the second "iith the called line-when the connection is 

20 calling line ·'"vith the said called line: and for established via .the other trunk, said means 

associating .a different busy signal with the comprising also . a marginal magnet, and 85 

said called line, a second called line ancl an mea11s for energizing said magnet ov.er one 

individual switch for said first called line of said trnnks for varying the busyd,ignal. 

for exteniling a connection ·therefrom fo 61. In a telephone system, .It called line, 

25 's:\id second called line, and for associating means for .establishing connection with said 

• still another busy signal with said_ first line via either one of two trunks, and pro- 90 

called lin<?. gressively movable automatic switching ap-

56. In al telephone system, a calling line, pamtus comprising a circuit for associating 

,t called line, a connector for connectin:g the .one busy signal •with the called line when 

30 two and for associating a busy signal with the connection-is established via cine trunk 

the called line, a second calling line and and for associating ii different busy signal 95 

snid connector·· for c·omiecting the second. with the called line when the connection is 

calling line with the said called line and for . established via the other trunk, said means 

associating a different busy signal with the comprising also a marginal magnet, and 

35 said called line, a second called line and an means for energizing said magnet over one 

individ{rnl switch for said first c.a11ed line of said trunks for varying the bl1sy signal. 100 

for extending a connectioi1 . therefrom to H2. In a telephone system, a called line, 

said secpnd called line, and for associating progressively movable automatic switching 

still: nnother bnsy signal with the said first apparatus for establishing connection with 

,1() 1:1tlJcd line. said lintl. via, either one of two trunks, and 

i'/7. In n telephone system, a call eel. line, progressively mo-\1a.ble antomatic switching 105 

pri)g;ressi vely movable automatic switching apparattis comprising a circuit for associat-. 

apparatns for establishing connection with ing one busy signal with the called line when 

said line via either one of two paths, and the connection is established via one trunk 

,it, me .. ,ns comprising a circuit for a.ssociat- and for associating a different busy signal • 

' ing' • one busy signal with the called line with the. called line when the connection is 110 

when the connection is established via one established via the other tr;unk, said means 

path and for ass9ciating a different busy comprising also it marginal magnet, and 

signal' witn; the call{:Jtl line w,hen the connec- means for energizing said magnet over one 

}
1
~ tion js establjs9,ed via th'c 9~hef path, said -. of said trunks for varying the busy signal. 

means. 9oinpr1smg also a magnet. . G3. In_ n. telephone system, a called line, 115 

:ii\ In ~1 telephone system, a called )ine, means comprising a connector switch for es-

1nea1i:l:i for establishing connection with said tablishin1r connection with said line via 

'1n1.> ·viri either oiie of two paths, and prg- either one of two ptiths, :ind 1p.eans compris-

f?t .gre"si:vely movable automatic switching ap.• ing a circuit .for associating one busy sig­

p:um.rus comprising a circuit for associating nal with the called line when the connec- 120 

.·rnli hus_y signal with the called. line whei;:i. . tion is established viii one puth -and for as-

t h'.~. t)i>imectio1_1 i_s establ~shed yia one _pg,_t,h sociati1~g a different busy _sigi:ial wit½ the 

.and :l'or as:;;ociatmg 11 different busy s1grnd. culled line wl~en the connect10n 18 established 

• oo. wi.th ,the cal1~c1 line when the coni:ection is viii the other path, said means comprising 

estaqli,s½ecl via the othei: path, said mea~s also a magnet. • 125 

,:ompnsmg also fL nrngnet. 64. In a telephone system, a called line, 

/59. In .a, telephon.e system~ a called line, means comprising a connector switch for 

progressively movable antoniatic r;,~vitching establishing connection with said line. via 
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either one of two p-aths, ancl mcani in said connector switch comprising n circuit for as­sociating one busy signal "·ith the, qillecl line when the connection is estabfohet1 via i!l o?e path_ aud for associating a differe11t busy signal with the cnUecl linn ,-rhen the connec­tion iw established via tirn other path, saicl means comprising also a mngm•t. 65. In a telephone system, a called line: 10 means compristng a conneetor s,-ritch for es­tablishing comiection ,-rith said line vin either one of two paths, and means in said connecto.r switch comprising. a circuit for associating one busy signal ,,·itli :the callell . :15 line when the conne~tion is. estab,lishecl vin one path ancl for ass'ociating a different busy signal with the calle,1 linc "'hen the co11nec­tion is established vi.a t_he other path, sai11 means comprising also R murginal magnet. 2n 66. In a telephone system, a calle<l line, means comprising a connector switch for es­tablishing connection with said line via either one of two trnnks, and means com­prising it circu.it fol' associating one lmsy . 25 signal with the called line when' the connec­tion is established via one trnnk arnl for as­sociating a different busy signal with the called line when the connection is estab1ished via the other trunk, said means comprising 30 also a marginal magnet, and means for en­e;:gizihg said magnet over one of said trunks for varying the busy signal. 67. In a telephohe system, a . called line, means comprising a connector switch for es-3a tablishing connection with said line via either one of two trunks, and means in said· /connector switch comprising a circnit for associating one busy signal with. the c'nlle<l line when the connection is estalilishe<l via 49 one trunk -and for associating a diffel'l'lit . busy ·signal with the called line when the connection is established via the othei· trnnk, said means comprising also a marginal mag­net, and means for energizing said magnet 45 over one of said trunks for varying the lrns,v signal. . . 68. In a telephone system, 11 calling line, a called line, a progressively movable auto­matic switch· for connecting the two and M for associating a husy signal with the cal1c<l line, a second calling lino and means for c..:onnecting the ser'on<l'ca1liug line with the sairl ctdled line anc1 foz· associating a 11if­fr.rent busy signal with the ·cmi11 called line, 55 ii seeonc1 cal101l line anrl Jn<'ans ·for <'Xternl­ing • :1 connectiqn. froHi'\mlif1.ffhst,,i:allP(l Jirw~ . to sai<l seconcl <·nlhi<l line. tlw fil'st raT!ed Jim! acting as a calling line, :;nil mealls for asso­ciatir~g still anothrr lrnsy signal with the 6'il said ffrst call<>rl line, and a guarding cil'c11it for the first called line to which said sign:i ls are connected when associated with saicl line. 69. In a telepllono system, a calling ~ine, a called line, means for connecting the two 

anrl for associating a bnsy signal with the % called line, a sec011cl calling li'ii.c and a pro­gre:c:sirely mornble automatic switch for ¢on­iiecting the second calling line with the s1Hcl called ~line and for assodating a different busy signal ,Yith the said ca1lecl 1ine, a sec- 70 . oncl called line rind means for extending a connection from c,aid first called line to said seconcl called line, the first called line acting HE• a calling line, meam for associating still another busy signal with the said first called 75 line, and a gn::mling circuit for the first called line to ,Yhich said signals are con­nected when associated with said line . 70. In a telephone system, a calling line, a called line, means for connecting the two so arnl for associating a busy signal with the called line, a s.econtl ca l1ing line ancl means for connecting the secoml calling line wi.th the said called line arn1 for associating a di f­ferent lmsy signal with the said called line, 85 n second called line and a progressirely rnov­ahle automatic switch for extending a con­neetion from sai<l fil'st ca11<'cl line to sa irl second called line, an:l for associating still rinother b118y sigrnil with the mid first ealled 90 line, the said first cnllc-d line RCting as a calling line, and a guarding circuit for the first culled line to which sai1l signals :ire con-· nected when associated with said line. 71. In a telephone system, a calling line, 95 rt called line, a progressively movable auto­matic 8Witch for connecting the. two arnl for associating a busy signal with the called line, a second calling line and a progressively mornhle autorn:i'tic switch for connecting the 100 SC<'ond calling line with the suicl callerl liric arnl fot· ussociating a different lmsy signal with the said called line, a second called line. and a progressively movable R11tomatic switch for extending a connection from ,said 105 first called line to said second called line, and for associating still another bnsy signnl with the saicl first c:illecl line, the said first called line acting as a calling line, and a g11arc1i11g circnit. for tlrn fir:-;t called line to no which said signals are connected when asso­ciate(1 with said line. , 72. In n. telephone sy,:tem, a ca11ing line, a c:11lc1l line, means fo1· c:onnecti11g the two a!l(1 for associating :t h11sy signal with the 115 called linr, a sec·on<l calling line and a con­ncctm· switch for connec:tirig the second call-ing line with tl1e saicl ca1led line anrl for as­so<'iating :t (liffcn'nt h11sy signal ·with the .':'aid .ca llcd line, a sccoll<l cnllccl line and .120 nwans for extell(ling a connection from snir1 first calle<l linc·to sai<l secornl i:a llc!cl line, tlw first 1::11l1•d li11c act.inµ: as :t calling line, mea·ns fo1· associating still :1nollwr hnsy Rig-nnl with the :c::1irl fir8t callerl line an<l n. 12c gunrcling cil'e11it t'o1· tile first c:allerl 1ine to which sn.id sigua ls are c'olrncctrrl when asso­ciated with s11:i.d line. 
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_73. In a telephone system, a calling line, 

:i. called line,. means for connecting the two 

and for associating a bnsy signal with the 

called line, a second calling-. line and means 

busy signal with· the called· line when the fi 

connection is established viar one path aml 

for associating a different busy signal with 

the called line when the connection is estab­

lished Yia the other path, said means com­

p.rising also a magnet, and a gtmrding cir- 7\1 

cuit for the called line to which said sig­

nals 1tre connected when associated with sitid 

line. . 

15 for connecting the secoml l'alling line with 

the sa i(l ca lhl line and for associating a dif­

ferent bnsy signal with the said called line, 

a second t-alling line, an indiYidnal switch 

fo'r said first called line for extending a con-

ic 11ection to said second callell line. and for 

associating still another bnsy signal with 

said first called line, nnd a g11ar1ling circuit 

for .the first called line to whieh said sig-. 

• na:ls are connected when associated with saitl 

78. In a telephone system, a called Urn•. 

progressiYely· mornb1e automati.c switchinp 

apparatus for establishing connectipn with 

said line via either one of two paths, sai, l 

·progressi,;ely movable automatic switching 

a_ line. • 
74. In a telephone system, n calling line, a 

called line, means for conneeting the two 

and for i)ssociating a bnsy signal with the 

called line, a second callirig line aiHl a con-

20 nector s,vitch for eonnecting the ~e·corul ea 11-

ing line with. the said called line and for as­

sociating a different busy signa 1 ,vith the 

said called line, a secon1l ealled lint•,- an in-

• dividual switch for sairl first calh•1l line fo1· 

-:15 extending a. eonneetionio said secon11 callecl 

line, and for associati1~g. still anotlll'r busy 

signal with said first· ealh•1l line, and a 

grn~rding_ cir~nit for tlw first called line to 

which said s11tnals are eonncctcd when ns-

SO sociated with said line. 
75. In a telephone system, a calling line, 

fl c:ulled line, a ecinnector for connecting the 

two and for associating a busy signal with 

the called line, a second _call in~ line and said 

i5 c:onnector for connecting the second calling 

li1ie with the said calbl line_ nn1l for asso­

ciating-a different hnsy si~rutl ~Yith the_ sai;d 

called line, a secornl called luw, an md1-

Yidual switch for said first called line for ex-

40 tending a connection to said second .called 

line, .and for associating still another busy 

signal with the .snid first called line, and n 

guarding circuit £or the first called line to 

which said sign_als are connected when as-. 

45 sociated with said line. .· • . 

76. In a telephone system, o called line; 

progressively movable automatic switching 

• apparntus £or establishing comwetion with 

said line via either one of two paths, means 

iO comprising n circni't for associating one busy 

signal with the called line wlw11 the connee-' 

ti6n is established via one pnth o.nd for as­

sociating it different husy siµ:nal with the 

en l!('!l lin,e when the eotmPrtion is l'stab- • 

55 lishml via the othei· path, sai(l means· eom­

·prising also.a magnet, and it gnarcling_ cir­

c:uit for the called liile to whid1 said sig­

n1tls arc connected wlwn assoeiatt•d with said 

li1,C. 
60 77. In a telephone s_ystem, a ·calle(l line, 

means for establishing connection with :-;aid 

line via. either one of two paths, progres­

sively moYable a11toinatie H\\'1tehing :1ppara~ 

tus comprising tL circuit for associating onE! 

appamtus comprisi1ig a circuit for associat­

ing one busy 1signal with the .called- line 

when the connection is established ,·ia one 

path and for 11associating a· different . busy 

sigrn1l with the called line when the connec­

tion is estnblis 1ed via the other path, sai(l 

means comprising also. a nmgnet, and a Hi, 

guardingdrcnit for the called line to which 

said signals are connected when associatel1 

with said line.' • · •• •. • 

79. In a telephone system, a called line, 

prog1;essi,·ely movable automatic switching fln 

apparatus for establishing connection with 

said line via either one of two tri.mks, and 

means comprising a_ circi1it for associating 

one busy signal with the called line when 

the connection is established .via _one trunk % 

and for associating a different bi.1sy signal 

with the called line when the connection is 

eswblished via the other trunk, said means 

comprising also a marginal magnet, means 

. for energizing said magnet over one of said 100 

trunks for varying the busy signal, aml a 

g:uard~ng circuit for the called line to ,~hich 

said signals are. connected when nssocrnted 

with ooid line.· • . 

. so: In .a telephone system, a called line, 101> 

means for establishing corinection with said 

line via eitµer one of two trtJ11ks, and pro, 

gr·essively movable automatic switching ap­

paratus comprising tt circuit for associating 

one busy signal with the called line when 110 

the connection is established via one h-unk 

and_ for associating a different busy signal 

with the called line when the connection is 

• established via the other trunk,· said ineans 

comprisin_g also a. )Jlargirial magnet, menns U5 

for .energizing said magnet over one of said 

truriks for vorying the busy signal, and· a 

guarding circuit for the called line to which 

said signals are connected when associated 
,with said line. • • • l.20 

81. In a telephone system, . a cullecl -line, 

progt·essively movable automatic switching 

• nppnmtus for establishing connection with 

.said line via ,either one of two trnnks, ·snid 

·progressively movable automatic s\vitching _ 125 

apparatus comprising a circuit £or associat-

ing one busy signal with the. called !~ne 

when the con11ection is established via one 
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trunk and for al!lsociating a. different busy signal with the oolled line when the comwc­tion is established Yia the other frtmk. said means comprising also a rnarginal :magnet. 6 means for energizing said magiwt on•r one of said trunks for rnrying the busy sig-na:L _ and a guarding cireuit for tlw ea lied line to w:hich said signals are ('Ollll(.'<'ted w!H•Jl as­sociated with said line. 
10 82. In a telephone system, a <::died Jim•. means comprising a I eo1rn<•ctor s1ri_td1. for (_•s­tablishing connection "·itlr said li11i• Yia either one of two paths, llleans <·ompi:i"ing a circuit for associating' 011(• busy sign a I 1rith 15 the called line when the· co1111t•diou is es­tablished Yia one puth and for as~o<'iating a difl'ereht busy signal with thl' rnlh·d li1;e when the eonnection is pstahlishl'd ,·ia the other path, said nwa,:s cOlllfJl;ising also a 20 magnet, and a g11ardi11g <·irc·uit for the called line to ,rhich saicl signals an• <·onn<•<·t­ed when associated ,rith said li1ll'. 

83. In a telephone syst(_•UJ, a <·ailed linP, means comprisiug a comH•dor swit<'h for· 25 establishing connection "·ith said_ t~11l' ,·ia either one of two paths, lllPa11s in ;.:iid _con­nectoi- switch comprising a c·irc·11it for as­sociating one busy signal with tl1<' <'Hll(_•cl line when the. co1111ectio11 is l',;tal1lisl1t•cl ,·ia 01w 30 path and for associating a diffl'n~11t l111sy signal with thP callPd line wlH·n tl11• ,·0111H•c­tion is established ,·ia tlw otl1PI' path, said means compl'ising also a 11iag11Pt. and a guarding circuit fo1· tlw <"all<·d Ji11t• to ll'h idt 35 said stgnals arc cornwctecl wh(.•U assoeiat(•cl with said line. 
84. In a telepho1ie systew, a ea l Jpc] Ji JH', means comprising a conuPdor switch fol' l'ci­tablishing connection ,\'ith said li11l' ,·ia 40 either one of two trunks, a11cl 111Pa11s ,·0111-prisiug a circuit for assoeiat i11g one busy signal with the called lint• 1d1P11 ilw c·on~ nection is (.•stablishecl Yia Olll; tn111k and for associating a differPnt busy sig11:d wit It 45 the called line when t.ht\ <'OJllle<'tiou is l'S­tublishe<l via the otlwr trnuk, s:t id 1w•:u1s compri:;i11g also a margi11al wag1wt, 111,•aJis fol'. enPrgiziug sui<1 mag11Pt or<•1· olw of sa',iJ tr1111ks for varying the li11sy signal, arnl1 a 50 guarding circuit for the calle<l line to wliidt Sfl-i~l·,r;;iguals are co1mected when associatPd wit!)-said line. 

85. In -u ,telephone system, a called line, means comI>risi11g a cmrneeim· switch for c•s-65 tablishing connect ion .with sai<l line yia either one of two trunks, arnl means in s:rid connector switch comprising a cii·cnit f,,r associating· one bm;_y signal with the called line when the connection is e~;tublished via ~o one tru:uk and for as:;ociating a different busy signal with the called li1ie whe1i the cornH.\ction is established via the other trunk,. said means· comprising also a margim1i • magnet, means for energizing said magnet 

<,n•r one of saicl trunks for rnrying the 60 h11sy signal. ancl a guarding <"irc-uit for the calld Jiu(.• to 11'11ic·h :,;aid signals are <·on­ll<'('t<'d 1rhP11 :tssociatt•d with said line. kU.-111 a tdPphmH• syst(.•111. a callee! line, a guilJcling ('ireuit for sai,1 (':tlh•cl li1w. a 70 progressi-1:tl.1· ll10ral1le a11to111atic switch for t>stahlishing <"_<H11J<•dio11 ,rith said Jim• and for. supplying :~,!!IIHl'Cli1ig potl•ntial to sai<1 calk•d circuit, a <1i's1;ri111i11ating signal, a1H1 n_1enns for applying ''-itiid cliserirni11ating 76 s1g11itl to sai<l (':dk•d Jin('. 
Si. In a tt-l<•phmH• S)'ste111~ ::t ralle,l line, a g11arcli11g <·irrnit for saic! <;ailed line, a <·,mn<•dor swit<"11 for Pstalilishiug eonne,·t ion with said Jin<' and for :-mppl~·iug a guarding 80 pot<-ntial to said- ('alh•cl <"il'rnit, :t clis­<"l'i111i11ati11g signal, ancl Jll(•ans for npplying said clisninii11:1,ting signal to :-;aicl callt•d ]ill(.'. 

kk. In a tPl<'pl!Olll' syst<'lll, a <"all(_•d line, 85 a g11ardi11g <"il'<'llit for :-;ai<1 r·alh•cl li1iP, nwans for (•staldishing ('CJllnPdion with said ]in(', and fo1· s11pplyi11g a g11:tnli11g po!Pnti1tl to said <·:tll('d <"iJ'('.Uit. a dis<"ri111i11ati11g signal, and a magn<'t for applying said cli,,l'l'iminat- no ing signal to said rnlll'cl lin<'.-
k!l. In a t('l<'pl1011(• syst<.•1i1. a <"all(.•d line, a,!!11arcli11g C"i!'!'llit fo1· snicl c·all,•d linP, 111t•a11s fo1·<•:,;talilishingrn111H•clion with said line and for s11pplyi11g a g1i"arding po!t•ut lal to said nr, c·all<·d !'ir<·11i(, a disc"J'i111i11ati11g signal, arnl a 111a1·_gi11al r<'l:t.". for ·a\>plyiug snicl dis­<"rillli11ati11g ;;ign:tl 1o s:tic call<•d Jin<•. 

!10. In a (('l<'plHlllt' sysi<'lll, a <"all<'cl line, a g11arcli1112: c·ir!'11it for said c·allt•1l lim•, a J>r;igr<"ssi,·i•Iy 111m·ald<• autm11atic swill·h for (•stalilishintr c•o1111<•dion witJi· said line and for s11pply'i11g a guarding· pot<'ntia! to -said c·:d!Pcl !'in·11it. a disc"J'i111i11ati11µ: signal, and a 111:1g·11<'t for applyi11µ: saicl clis<·ri111i11:lling sii.rnal to said c·allt•d Jim•. 0

Dl. 111 a teh•plwn(~ sysk111, a <·allPd linP, a g11ardi11g· c·ir<·11i1 for said c:i!IPcl li11<•, a con­rn•('(or swikh for (•stablishi11g <'.CJllll<'c"Lion "·ith said lill(~a11d for s11pplyi11g a g11anl­ii1g potP11tial to _saicl <"all(•cl c·irc11it, a <1is­<Ti111i11ati1i'g signal, aucl a 111arginal rt'lay for applying said discri111inating signal to s:tid <"all(•d lirn•. 
!l:L I11 a tl'l(•phon(• systP111, a <"allccl line, a g11ar<li11µ: <"ircuit for said called line, a progn•ssin•ly 1110\'a!Jlc a11ton1:1tic switch for establishing <·onnedion with said line and for supplying a gtrnrcling potential to sn:icl called circuit, a dis<·ri111inating signal, and means for applying said discriminating signal to sai<l called line silllultaneously with said gnarding potential. 

93. In a teleplwne system, a called line, a guanliug circuit for said called line, a con­nector switch for eHtablishing connection with said line un<l for supplying a guarding potential to said called circuit, a discrim-

100 

llO 

115 

120 

12• 



inating signal,· and means for applying said 
discriminating signal to said called line si­
multaneously w~th said guarding pot{'ntial. 

94. In a telephone system, a called line, 
5 a guarding circuit for said called line, means -

for establishing connection with said line 
and for supplying a guarding potential to 
• said · called circuit, a discriminating signal, 
antl a magnet for applj,ing said discriminat-

10 ing signal to said calleel ,line simultaneously 
with said guarding potential. 

95. In a telephone system, a called line, a 
-· guai·cling circuit for said called line, means 

for establishing connection with said line 
15 and for supplying a guarding potential to 

said called circuit, a discJ'iminating signal, 
and a mai'ginal relay for applying said dis­
criminating signal to saitl called hile simul­
tanei::msly with said gnai•ding potential. 

20 QG. In a telephone system, a called line, a 
guarding circuit for 8aid called line, a p1'0-
gressively movable automatic switch for es­
tablishing connection with said Ene and for 
supplying a guarding potential to said 

25 called circuit, a discriminating signal, and 
a magnet for applying said discriminating 
signal to said called line simultaneously 
"·ith said guarding potential. 

97. In a telephone system, a citllt•d line, a 
30 guarding circuit for said called line, a con­

nector foi· estahlishing c·omwction with said 
Jine and for supplying a guarding potential 

• to said called circuit, a discl'iminating sig­
nal, and a marginal rel,!J-y for applying said 

35 discriminating signal to said called line si­
multaneously with said guarding potential. 

98. In a telephone system, a called line, a 
guarding circuit for said called line, a pro­
gresrlively movable automatic switch for es-

40 tablishing connection with said called line 
and foi• al)lJlying a guarding pohmtial and 
a discriminating t;ignal to tinicl guarding cir· 
cnit. 

DO. Tn a telephone sy8tem, a called line, a 
45 g11a1:ding circuit for said called line, a con­

nector switch for establishing connection 
with said called line and for applying a 
gnnrding potential and a discriminating sig­
nal to said guarding circuit. 

50 100. In a telephone system, a called line, a 
guarding circuit. for said called line, means 
for establishing connection with said called 
line, said means comprising ti rnagnet Jor 
applying a guarding potential and a dis-

55 criminating signal to said guarding circuit. 
101. In a telephone system, a called line, a 

gnarcling circuit for s11id called line, means 
for establishing connection with s11icl called 
line, said means compri,;ing a marginal re-

so lay for applying a guarding potential and 
a discriminating signal to s:1id gnal'<ling cir­
cuit. 

102. In a telephone system, a called line, a. 
guarding circuit for said called line, a pro-

gressively movable automatic switch for es- ~5 
tablishing connection 'with said -called line : 
and comprising a magnet for applying a. 
guarding potential and a discriminafo~ sig-
nal. to said guarding circuit. . 

103. In a telephone system, ti called line, a '10 
guarding circuit for said called line, a con­
nector switch for establishing ccinnec.tion 

• with said called line and comprising a .mar­
gini1l relay for applying a guarding poten­
tial and a discriminating signa! to said 75 
guarding ,pircuit. 

104. In a telephone system, a called line, a 
guarding circuit for said called line, means 
for establishing connectioi1 with said called 
line and for applying a guarding potential 80 
and a discriminating tone signal .to said_ 
guarding circuit. 

105. In a telephone system, a line, a guard­
ing circuit for said line, progressively mov- . 
able automatic .. switching apparatus for 85 
bringing said line into use, a plurality of 
signals and means for associating either one 
of said signals with said guarding circuit 
by bringing the line into use. . ' 

lOG. In a telephone system, a line, a guard- 90 
ing circuit for said line, means for bringing 
said line into use, a plurality of signals and 
means for connecting either one of said sig­
nals :wit~ said guarding circuit by bringing 
the hne rnto use. 95 

107. In a telephone system, a line, a 
gnanling circuit for said line, progressively 
lll<!Ya~lle an~om~tic ~witching 'apparat~lS for 
brrngmg said lme rnto use, a plurality of 
signals and means in said apparatus £or 100 
associating either one of said signals with 
said guarding circuit by bringing the. line 
into use. • 

108. In a telephone system, a line, a 
guarding circuit for said line, a· connector 105 
switch for bringing said line intcj use, a 
plurality of signals and means for associat-
mg either one of said signals with said 
guarding circuit by bringing the line into 
use, .. . llG 

109. In n telephone system, a line, a 
guarding circuit for said line, a connector 
s,vitch for bringing .said line into 11se, a plu­
rality of signals and means in said connec-
tor switch for associating either one of said 115 
signals "·ith said guarding circuit by bring-
ing the line into use. 

110. Tn a • telephone system, a line, a 
gnnrding circuit for said line, progressively 
mornble _automatic switching apparatus for 120 
l'f,tn l>lishing connection to or from .said line, 
a signal, and mean~ for associating said sig-
nal with said guarding circuit when con­
nection is extended to the line, another: sig-
iia l, and mea.lls for associating· said second 12E 
signal with said guarding circuit when con­
nection is extended from the line. • -

111. In a • telephone system, • a line, a 
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guardi;g circuit for said line~ a, signal, progressively mornble automatic switching 11wchanism for establishing connection to ·or from R:iirl line and for associating said sig-5 nal ,rith said guarding circuit when connec­tion is exfrncled to the line, another signal, and rnrnus for associating said second signal with said gu:i.rc1ing circuit "·hen connection is exkn<led fa;om the line. i: 10 112. In a telephone system, a lim~, U: sig-nal, a guarcling circuit for sai<l line, a sec-011<1 signal, progressiwly movable auto­matic s11·itching meclrnnism for establishing_ connection to or from said line ancl for asso-15 cinting said first signal with said guarding ril'ruit whl'It connection is exh>ndec1 to the lim1 and for associating said second signal with said g1iarding circuit when connection iS-extmcled from the line. 20 113. In a J.clephone system, a line, a sig­nal, a guarding 1fotential circuit for ·said Iinei a sl'conr1 signal, progressiYely movable antonrntic switching mechanism for estab­lishing c(irnwction to or from said line and 25 for nssoc·ia,ti11g one of ::mid signals with said g11nnling circ1fit. when connection is ex­l<'H<h'<l from the line, nnd n magnet for asso­ciating tlH' otlw1· one of said signals with said guardi11g cirenit ,rhen connertion is :io c•xtt•ndt><1 to tlw Jim'. 
I H. In a klPphmH' s.vstc'm, a linP, a sig-11nl..;1 gwll'<1ing pott-ntinl('ire11it for sai(l Jine, :1 sQGOll(1 signal, progrpssively moYalile an• tomntic switching meelwnism for estnblish-35 ing <·onneetion to or from said line and :for co'nneC'ting one of sai<l signals with said o·i1:rnli1w eirn1it when eomwction is ex­it•1Hkd f~·om the line, and a magnet for con­necting the other one of said signals with 40 saicl g11ar<ling cirnnit when connection is ex­t(i]l(]ec1 to the line. 

1 lii. 111 a frh•pho1w sysh•111, a line, a g11a1·ding circnit fo_r said line, progt·t>ssively rnoral>le n11tomntic s\\'itching mechanism for 45 <'f>,.alilishiri.g cornieC'tion to or from said line, a signaling appnrnt11s, an<1 means :for con­necting said signn1ing apparatus with said gnanling circnit wlw1i corn1ection ;s mnc1e to or from the line. 
50 11G. In a telephone system, a line, a gnarc1ing circuit for saicl li1w, progressfrely ·morabk :tutomntic switching mechanism for P:-;tahfo,hing eonrn•.ction to or from said fo~, a signaling apparatus, and c1ectromagnd,ic 55 BH•.:111s for connecting saitl signaling appr\'­rntns with said g11arding circuit when con­JH•ction is made to or fl'Om the line. 1 117. In u telephone system; a line, pro­gressirnly movable autonmtic swlitching 60 11H•chauism £or bringing said line into use, a signal for said line, a second li_ue, pro­g1·cssively movable automatic switching mechanism for bringing said line into use, a sigi~al f◊r said second line, a third line, pl'O-

gressively movable automatic -switching 65 mechanism for bringing said line' into use and a signal for said-third line, means for app1ying said signals to said lines and means for then detecting said signals. 118. In a telephone system, a line, a gurtrd- 70 ing circuit :for said line, a signal for said line normally disconnected from said circuit, and means for connecting said signal to said guarding circuit. 
119. In a telephone system, a line, a guard- 'l5 ing circuit for said line, a tone test for said line, automatic means for establishing con­nection with said guarding circuit and for connecting said busy tone to said guarding circuit. 

80 120. In a telephone system, a line, a guard-ing circuit for said line, progressively mov­able automatic switching mechanism for es­tablishing connection with said guarding circuit over one path and for connecti11g 85 therewith means for producing a tone test, progressively movrible automatic switching mechanism for connecting with said guard-ing circuit to produce the tone. 121. In a telephone system, a line, a guard- 90 ing circuit for said line, a connector switch for establishing connection with said line, a second connector switch for establishing c;on­nection with said line, a bank for each of "~id switches, each bank having a line mnl- 95 tiple terminal o:f said line via which connec-tion with said line is established and having a multiple terminal of said guarding cir-cuit, a private wiper for said first connectoi:· switch for connecting a guarding potential lOCi to said guarding circuit, a private wiper for said second connector for establishing connection with·said guarding circuit, means for releasing the first switch and for remov-ing the guardi .· potential from said guard- 105 ing circuit, ann automatic means in s.aid sec-ond switch responsive to the removal of the guarding potential from said guarding cir-cuit for causing a new guarding potential to be connected therewith via the private 110 wiper of sai<l second switch and for at the same time associating a tone· test with said line . 
. 122. In a telephone system, ·a line, a guaicl-ing circuit for said line, a connector switch 115 for establishing connection with said line, a second connector switch for establishing connection with said line, a bank for each of said switches, each bank 'having a line mul-tiple .terminal o:f said line via which connec- 120 t.ion with said line is established and having a multiple terminal of said guarding circuit, a privn,te wiper for said first connector switch for connectii1g a guarding potential and ii tone test to said guarding circuit, a 125 privnte wiper for said second connector for establishing co1mection with said guarding circuit, means for re\e~sing the first switch 
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and for removmg the guarding potential - rst:il,lishPd ,Yith sa1<l eomwctor ,nYiteh 

from said guarding circuit, arnl antomatic through sa i<l li1st mmtionP<l sl'lrctor switeh, 

means insaid second switch responsirc to the and nH•ans <'011l1·olle<l hy thr energization of 

removal of the guarding potential from said said relar for shifting tlw <·onm•ction to suh-

5 guarding circuit for cai.1sing a new gu:rr<ling stitnll' ti1P sP<·on<I foi· tlw • first guanling .po-

votrntial to be. connected therewith ria the tential cire11it. ,0 

private ,,·iper of said second switch. l:li. In a tt>leplwm• s.,·~tt>n1, two groups of 

123. In a telephone system, a calling man: lines, an • automatic <·01mret01' s,Yitd1 for 

ual line, a calling automatic line, a called coil!ll'<"ting "·ith tlw liu<•s of onP of sai<l 

10 automatiGi line, a connector switch for seiz- µ;1·011ps, llll'aus indudi11g n sPh-etm· s~Yitd1 

ing stiid called line, means for extending a· for extentling a connection from :i .line of 75 

connecti:on from said manual line to said one of said groups to sai<l corniedor, mP:!_nS 

connector :;witch, means for extending tl cons ind1Hli11g a11otht•1·. SPll'<"t01· f01: l'Xternling :I 

nection fi-cim said calling automatic line to • <'rnim•<:tion fro111 a li1fr of the i>thl'I' of said 

15 sai<l conneetor switch, means for operating -µ-i·o11ps to saiil 1·01mP('.tO!', a 111argi11al relay 

saitl' connector. to seize said calh•d line, all(l in said t·o1m<•dor. a lo\\' 1·Psisb11H·P n•lay in SJ 

rneans in said connector s\\'itch for placing ont' of r-;aid spll•ctors and a high n'sist;1ll<'l' 

a ·guarding potrntial either <lirect. from bat- n•lay in. tilt' oth<•1·. of said sl'h:<:t<.H's, 1i1t•ans 

tei•y or from battery thrnugh a resistance, for e1m11ecti11g tlH· i•p]ay of <>Ill' of said sp-

20 for indicating which line is conneete<l with kdon; i11 Sl'I:it•s \\'ith tlw co1mPctor rela v 

said connector switch. . \\'lwn a c<inill'C'tion is Pstal>lislH·<l from sai;l 8!'i 

1:24. In a telephone system, a pair of tall- • selt•<"to1· to the <'oi111<•t·t01·. sa i<l c·<i111wc·t01· I'<'-

ing liiies, a called line, an·automatic conncc- lay being adaptP<l to l>P opPl':ttin•ly <'JH'r" 

tor switch, means inclulling a selector" switch gize<l whl'n <·01111e<·k<l in spries "·ith sn i<l lo\\' 

25 for rxtending a connection from one of sai<l resir-;tance reh1r. hut not \\'hl'n <·onn<•t·t<-d in 

rnlling lines to saitl connector switch, means Sl'l·ies with sai;l high l'Psistan(·(' rda,v, a pail' \)(}. 

in<"lmling anothel' selectot' switl'h for exkn<l- of· g11al'(ling potPntial <:i1·t·11it;;, an<l !lll'ans 

ing a conneetion from the seco!l(l of saicl call- contl'ol h-d hy sa i, I coll!H'<'tor 1•play for hl'ing-

ing li1ws to 1,aid COJlTleetor_switch, 111ett11S for i11ir ()Jll' 01' thl' otll(•!' of sai<l:o·ua!'dino- potl'll-

30 .operating saicl-eonnector to Sl•ir.e said calle<l . ti:~ ('il'eliits into IISP. • '"' , • '"' • 

Jim•, and m<•a11s fol' plaei1ig a tfowrilllinating • 12S. 111 a ti•lqiho11<' systP1i1. a pl11ralit.,· of 'l5 

guarding poti.,ntial Oil the 11111lti1'>le co11tacts gl'oups of li11Ps, an n11to!llati1· t·omwdo)' 

of sai<l eallc(l line· to indicate whiC'li of' said switch ha,·illg a rnotion to sPh•t-t µ:rn11ps arnl 

ealli11g lines is connected ,Yith said con- a se<;oll(I mc>tion to iind a Iii!(' in a sPIP<·!Pd 

.35 nector. 0 • grn11p. llt(•nns ind11<ling a sl'll'do1· s,,·itf'h fol' 

12;J. In a telqihone systl-lll, a pair of rnll- t•Xt(•tuliug a 1·onn<•t·tio11 fro111 01w of· said 100 

ing lines, a c:rlle<l li1w, an a11to!llati<' <·on- grnups of li1les to ~aid c·mirn•dor · s,Yit<·h. 

llectol' switeh, means· i11clutling a sp\pt•lo1· 11wa11r-; in<'l11dii1g 'a11otlwr sl'll'<'to!' s\\'it<"h fol' 

;.;witch for extendiBg a t·on11Pc·tion fro!II one l'Xte1Jding a rninH•(•tion frorn a· set·onil of 

40 of said calling lirws to sai<l <·<rn11<•cto1· s\\'it<'h, said groups of linPs to said eOJlll('<'tor switch, 

means indutling anotlil'I' ;;plP<-lo1· s\\'itch for a g11al'lling ,potential c:i1Tuit no1·rnally s<'- :.-~5 

PXiemling a <·01111l•ction froB1 the seeond of k<'lPd for 11se, :i st>co1H[ g11al'lling potL•ntial 

f•mi<l calli11g lill<'S to said ·('Olllll'('tOI' S\\'iJd1, eil'ellit, a relay, llll':ll!S fol' Pllt'I'gizing said 

means for op(•1·ating said conn(•do1· to, si;ir.e 1·play \\·hen comwction is· l'stablir-;hed \\'ith 

45 s11i<l call<•<l li1H•, t\\'o paths for :1pplyi11g)1 said comwcto1· switdi.thro11µ;l1 said last·111('ll­

gu:mling potl>nt.ial to sai<l calh•d li11(•,\all(l, tioned 8l•IPc-t01· S\\'ih-h, ancl means contl'ollt'd. 110 

rneans for <·on11eC'ti11g <!IW or till' otlH•1·\oi\, by 1the t•11e1·gization i>f sai<l relay fol' shift-

sai!.l paths \l·itli till'. 111.ultiple <·01itaHs of 8aii1'\,ing· tl1e con11i.'.rtion to r-;11l>stil11te the second 

called linl', d('jH'll<ling 11po11 \\'hid1 of r:;ni<l' for the first g11:11·di11g pokutial cil'('.lliL 

50 ca1lling li1ws is eo1111<•ded with !iaid eon- 120. Io a telephone system, a pllll'ality of 

nector. . • . groups of s11hsc1·il1<•1·'s lim•s, ap auttill;ati<.: 115 

12G. In a kl(•pho1w sysil•1n, a pair o.f connector S\\'itch lrn\·ing a 111<it10n (o sell'<·t 

(•ailing li1ws, a l':tll1•d lin(•, an autonrntic con- gronps, allll a kecollll !llotion to find :1 li1w in 

1w<"tor s\\'iil·li, 111l'·a1is in<'lll(ling a selector lt·sekekd group, 111ea11s in<"l11cling a selecto1· 

55 S\\' itch for. ext<'11d i 11g a <'Olllll'l'tion • from one S\\;itch fol' extm1d iiig a ('Oll!ll'('ti1m from. a 

of said calli11g li1H•!i to said conm•dor switch,· line of one of sai<l gro11ps to saitl co1111eC"tol', .120 

l!leans in<'lwling a11otlH•1· sl'lecto1· s\\'itcli fot· menus incl11ding anotlwr sdecto!' for PXt<m<l­

extPrnling a conne<:tion fron1 the second of . ing :i connection frnrn a line of the other of 

:,aid l'alling li1ws to sai<l connector 8\Yitch,. said gronps to ~mic1 co1111Pctor, a nuu·ginal n'.-

GO JIH•ans fo1· OJH'l'ating sai<l connector to sejze lay in said comwdor, a low resistance re-

s½1 \.cl ealle<1 li1w, a gual'ding potential cjr- le_use rcl_ay in <Ille of said .s.efocto1·8 arnl :~ 125 

c1ut nol'lllally selL\ctml -for use, a second lngh res1sta-11ce release relay m the other of 

g_uarding potential circuit, • a relay, mea'ps said selector,;, means for connecting the re-

for enc1-gizing said relay when connection is lease relay of one of said selectors in series 
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with· the connector relay when a connection is established from said selector to said con­nector, saicl connector relay being adapted to be operatively energized when connected in 5 series with said low resistance release relay, but not when connected in series with said high resistance release relay, a pair of guarding potential circmts, and means con­trolled by said connector relay for bringing 

one or the other of said guarding potential 1 ~ circuits into use. 
Signed by me at Chicago, IlL, this 5th day of August, 1913. 

TALBOT G. MARTIN. 
Witnesses: 

ALBERT ANDERSEN' 
G. YANOCHOWSKI. 
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