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To ,i// 11•/inm it may r:oncr-rn: 
Bti it kno\\'11 that I. FmTz Ll1J1Blc!WEH, a 

:c;nbj('t-t of tlw Emperor of Germany, and 
resi,!Pnl of Chil·ago, Cook 1·onn1y, Illi11oi~, 

5 have inn'll!l'd a et>t·tain ne\\' and 11~d11l ll!1-

proreuH•11t in Tdepbone-Exehangt' Sy"t(•1;1s, 

of whi,·h tlw following is a spPeifimiion. 
My i11n•1dion relah·s to ieleplion/:: ,•x­

eli,lll/.!'l" sy'4Pn1:,; in g,,iwral, ,ao far a,~ tlrn 
10 lll"oadl·l' pnrposl'S of my inn•nt ion ttl'P co;,­

('ll!'ll('tl, IJ111 n1n1y eSJH'Cially to systpJ11,, of 
tlrnt ki111l in \\'hi('lt tlir ;rnL,,;\'rilll'rs' iiw•c kr­
minate ,it ~uheeutrnl stations \\'hil'l1 al'c cun-
1wdP,,l lJy tn111k lines with th,, main or C('ll-

j5 1ral station. 
Tbe principal object of m:v innmtiou i,,, 

thl'rl'foi·e, the provision of mt·ans wh(•rehy ·t 

;;nbsci·ibcr of one subePntnil station Illar ,·,ill 
anothPl' ,-,uhseriher of tlH• s;1me station ·ll'il lt-

20 011t calling through the main or c:entral ,;ta­
l-ic,n. Thu,; :i subs\'riber of one :-;ubcentr:il 
station cal L•. a sub:oeriber of another ~ub· 
1·entnd c.;t;it iuu b~, extending the call through 
the ma in m central statio11; but a suh:;crilwr 

25 of oue snlwentral station c0Hrn11rni\'atl',.; witli 
1111ot!wr s1il,sl'rilwr of tlw c:ulle station wit11-
orn exb:mling- the call tlin,ugh the main or 
central statiou. Prior 10 ll;V inn;ntion il 
w:1;; usual, in a <1 istrid sv:-te111: fol' n 11 call,., t..i 

30 pa:,;s 1 l1L·o11;.d1 the rnai11 or cpn1 ml station, 
e\eU though the callirig and rnlle,l snb­
;,crihers were in tlw s:ime l,.!:l'OHp. ~ow, 
ho\\·e1·er. wi( h my imprond arrn ngern~·11t. 
r:;i lling nrnl l'all,•ll suhi'>crihc,l'S ,,f th,. ;,,,11w 

% g'l'OHJ) COllll11Ulli,~at e wit lwut t lie lll'l't,,,sity of 
t\Xlcrnling the call thnrng:h 1.he main 01· cen­
trnl station. As I say, though, lhl're an, 
<'Cl'tai11 fruttn·<•., of no,,l'lty which are not 
limi!r<l to a 1lislrict svsterri, and whic1t 1rn1,· 

40 be usrd in varions sy'stPm~. • 
The natnre of rnv innrn!ion will lwrein­

aftcr morl' full.\' ,q.ipca r. 
In the nccomp1mying clrnwing:- Figm•ps 

1, 2 and 3 taken together show tlw compkte 
45 eircnit conns>dions befiw1•<'n a calling ,.;ubsta­

tion A (Fig. 1) and iscallerl substation,\" 
(Fig-. B) in a s_vstem-embodyi11p: tlw prin­
ciples of my in\'entiqa, therf' heinit ,1 rnn­
lll'('tor switch II' l,y mea!ls of \I'll id1 llll' ,.;nl,-

60 station ,\. may obtain connectinn with the 
substation of 1ts mn1 exchang<>. 

The apparatus shown in Fig. l ancl the 
second.arv switch C' and rnaster switi;h D' 
;,;hown iii Fig. 2 beloni\l' to a hran<'h exchang1:, 

55 while thP remaining apparatus shown i11 

Fig. ::;, belongs to ,t distant or ni,lin ,:X· 

(']uw_s;t•. Fig. 3 s11ows a portion of the a.ppa-
ru.! u,; of u second hrnnch exchange. To th(' 
!inf' of suh"tation A there i,; allottetl_ at tht> 
lwa11d1 exchange, the indi vidnal line swih'h 60 
C. Thi:,; Jine switch C, togd1ier with a 
ninnl,,,r of otlH·r ~i milar ;:;witchl'"i, j.., con• 
lrollPd hy a common mrclrn.nif:m D, U8!WJly 

r·:ille,] a 1rn1stcr ~\\'1teh. Each of the line 
.~witdw" C kts a,~ces.cs !Pa ntrnihe1· of trnnks, 65 
ead1 of which ]:,a<ls to a courn•ctor s,witeh 
JI' anrl al~,>, (liroug-h eon,lensi,rs, to a H)· 

•:al Jp,[ ,;ccondary line switd1 C' ( Fig. :2), 
ThL· S'~condan ;;witch C' is similar in its 
opcrntion to tlie line ,;witch C and is con- 70 
trnlled Ly a master S\\ itch D'. 'flu, ,c;t•,·­

omlnry s\vitch C' lms aC(\>.Ss l<) a pluralit.1 
of trunk lines ll'itdiu~ to thf, main P.Xl'ha11gP, 

when' c11ch mw l(·nninates iu n. ,so-calkd tir~.I 
splro::tor switch E. The fir,-;t ,,e]ednr i,:; ha-; 75 

acces,; to trunk lines leading to ,.;pcond ,.;eli•c­
tnrs F, from w li i!'l1 1rnnk lines ll'a<l to eon -
1wd01· switchC's H ( Fig-. B). At I there ic,; 
;;l101n1 n bnsy signaling mad1im•, alld at L :i 

ringing c11rrm1t gt~JH'rator i:; shown. Tb,! 80 

substation A 2 j-; provided with a line switl'L 
C" Rimilar to thnt of :,;nbst:liion ,\, One OJ' 

uton• hatteriP,: B, are JJ1'0Y1ded. end1 11:.Ying 
one tPl'lllinn l g:m1mdPd for 111L~ p11rpose of 
su pp!yi 111£ crnTenl for operating tli(' switche.~ !H, 
and for talking purposes. Tlw hrandi e"\­
chnnge (Fig. l) i1o abo JH'1)Yithl w1th a 
ringing ('ll!Tcnt geBPr'alor L' nnd :i lms,v 
,=,ignn ling machine I'. 

Fig:. t :sl101Y,, th(' essential. fr,1t u:•p,- of tlw l!O 

master switeh D (Fig. 1 L 
Fig. 5 is a diagrammatic illu,-t.ration of 

lho arrangemPnt of the ,.;witches i11 a com­
plete system. 

The automatic substations rnay be of anv 115 
:'-lli1ahlc or appr,,Yed typP, As here show,;. 
tlw suh~tation ~\ comprises a receinr 20, 
switd1 book 21, impulse whet,] ~2, transmit-
t1•r 2:i, ind net ion C'l/il 24, ringer 25. C'Ol1-

dms,•r 2G nml impnlse spring-~ '.27 and ~'"· 100 
Tl:1c ,-1yitch hook controls the suh:;tation clJ -
l"Hit:; through the medium of the cam arm 2'.J 
awl springs 30, 31 and 32. ~'hen thl• re-
cei \'t;t• is on the hook the arm 29 m,,intain,._ 
t,;pring 31 in eontact with .~pring :~:)., thn:,; 106 
bridg-ing tlrn ring,•r 2ii and c1,nde.nser 2fi 111 

series across tlw lirw conductors aa arnl ;H. 
,,1ien the receiver ic: rernorn,l the hook i~ 
forced u pwar1l L,v a spring- ( not shown), al­
lowing- tl1e spring 31 to disenl,!age sprin~ ,{c! uo 

• 
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and come into engagement. with spring 30. 
Bv this action the circuit of the ringer 2ti 
i,.; opened and ;t bridge consisting of the 
transrn itter :!:\, p1'i1uary winding of imlnc-

6 tion coil 24 and impnlse spring,-, 27 and 28 
L, dosr,,l aero,;;; the liue condudors 33 and 
34,. Tlw irnpu.lse wheel 22 carries upon i1s 
periplH•r,v the :impulse teeth 3[) and -is se­
c1m•d to a shaft 30, to which thern is also 

10 :,;ce11red a clial ( not shown) provided with 
finger lw l,•.-s. 1Vl1en the dial i,-; rotated fol'­
ward. a certain nun1ber of teeth (corrn­
:opundinµ; tu the (ligit <'alled) are advanl'ed 
pa~t tlie enm 37 upoll the ernl ol' the spring 

15 ~7. b11t with no eifrct upon sai,l siwing. 
WhP11 the di,il is rekase;J .it is returue;J to 
1wrmal position, togl'tlmr with the impulse 
wlw!•L hy a spring (not. shown). As each 
tooth pa,--~es the cam ;37 during this back-

20 ward n1otion, the ;;pring 27 i:,; forced out of 
cngagenwnt with the spring :!8 to open the 
liridgP acro,:s the ]inc. 

The line ~witch C and mar-.ter switch Dare 
of the gcrwral type disclosed in British Pat-

25 eut Ko. 26,301 of Hl06, and in the lf p,stern 
l:.'lrcfril'i//n of Chirngo, Illinois. of ,January 
::;,, H/08. As here shown, the Jine switch C 
consi.~ts es:-;Pntiall.v of a p11ingcr ( not shown) 
al t.ud1ctl to a plu11ger arm as, and a magnet 

'.lO :;<). "When the plungel" arm 38 is attrnctt\d 
-by the mag1rnt 3H the plunger is forced into 
:,· b:~nk of ciprings, and forces th*~ springs 40, 
12. H and 46 into contHct with Urn springs 
H. -F,, 45 and t7. respectively. The ma.g-net 

35 39 i,: c'Jmpose(l of four windings, a pull-in 
1,iwling M,, it eut-off win<ling 49, a line 
\\"rndin1-( ;j() aial an a,ixiliary 1Yinding [il. 
Th•.' nmg11t>1il' rirrnit of the windings 48 
and -Hl ti' ~Ppa1·at,, from that of the win(t-· 

iO ;ng:-, .~O and ~,t. Tl1t: puJi-in winding ,~8 is 
f,.,r t!H• ptil'jHJSP of altrading- the plunger 
an11 :}~ t,, f,nee th(• plimgh iHto the bank. 
Tlw ein•mt .,f th,• winding -is is {·ontrolJPd 
i•_,· 11,,, c:diinµ; ~11b:,e1·ib1c1r thr,n1{!h tlw me-

45 ,ii1rn1 ,,f 1.iw Jim' win,ling :;r1 and arniatul\', 
fi'!. The winding- (;l prevents the armature 
5J frmu falling b:wk irnnrnt!iittel,v upon the 
,h•i:n('rgi1.,t! i,;i1 ,of l!J!' winding iiP. The cut­
off winding- ·l!l i·s provided for tlw purpose 

50 of 1wldiug Urn pI1p1g-er arm 38 in an oper­
at.1-,J position and fm· oper~1 ing the cut-off 
arnrnt me 53. If Uw windillg ,HJ j,, f'JlPl'gizPd 
whik the urnrntm·e [;:\ and p1ung,'.r nrm 3S 
are in an operated p0:;ition, IK•lh the arnia-

55 tnrn ana plunger arm ,vill ht' lwl,l i1; thi;:. po­
,it ion a ftt-1· 1 lie I\ ind in~ -U\ is (iv,;1u·rgii'.('(l, 
but if nw winding 49 is NJel'gi:1,1•d while the 
ar,natnr<' [>3 and plnngPr nrrn ;rn ,1 re :in nor­
mal positimi, onl.v tlw :n·1rn1tllre :)3 will lie 

60 OjWJ'i!iPtl. as the windi11g 4H is not· ,1,-; sl n)n(.;' 
as winding 48. Alt.h,mg-h only 011<1 sd of 
iiptinµ:s 40. 4i. 12, -1:t ,t!, ,t:;, Hi and -IT is 
shown, each li.1w 2witeh C i,, prori!lPll witl1 
a bank cornpl'isinµ: a Durnlw.r of srn·h sets ·of 

65 spring.,, eaeh sd. forming the tPrminal of a. 

• 

tl'unk line leading to a ,;ccondary switch C'. 
Eaeh 1rnnk is 1nnltipled thr(lngh th<• eo!'l'1' 
;-;ponding bank conta<:ts of n g-ronp of 
sw·1klw~ ( '. TlJ,, plungPr~ 1H,nnaily rest in 
locking engagement. with a plnugcr shaft 70 
( not ,,Jwwn), arid through the 11uidium 
thel'eof arc always hel<l opposifo an idle 
trunk terminal b_y tlie 1rn1ster switch D. 

Tlw master switch :U consir<ts essential] v of 
a, motor ma~uct 54 which operate;; • the 75 
1·atd1P! wia>t\l .i,':i, circuit controlling l'Plays 
iiG. 5(i" and 57, and t.wo banks of contaets rt 
and ,/ <'aeli ,:ornpti,ing- a nnrnbPr of indi­
,·idua! contacts \ one for each trunk) and a 
comu1on scgnu,nL The wiper,:, [;!! arni GU·' arc 80 
adapted to alwayfi keep some one of tht• in1 ii­
,-id11a] contuct.'l of each bunk in eh,ctrit·nl 
connect.ion with the common segn,ents. Hy 
a suitable mechanical connection the roL,rv 
motion of the ratchet wheel 55 is tnirnmiit- 85 
ted to the plunger shaft to give said sliaft 
a rcci proratinl)." lllotion to move tlH· id le 
plungers back and forth in front of tlH~ 

• bank terminals. To the plunger shaft there 
is abo sectnPd a cam fiO having on its sm·- 90 
face a number of circular openings whieh 
are ndapted to be engagf'd by the pin HJ 
upon the end oft.he armature G2. The open­
ings in the cam 60 are so spaced thM the pin 
Gl can engage an opening only when the 95 
plungers that are in engagement with tlw 
plunger shaft are in a position directly in 
front of a bank terminal. 
• The connectol' switch H' is of the g-encra1 

type disclosed in the United Statl:'s Letters 100 
Patent No. 815,176, granted March rn, mm, 
to Keith, :Erickson and Erickson, but, as 
here showu, is modified to opemtc in con­
junction with a two-wire system-tlmt is, a 
system in which no ground connect.iou is re- 10 ~ 
quired nt the snb-station for controlEHg the 
automatic switdu•s. Among othl'!' !let n ih 
thil rnnnertor comprises a set of i.viptr" t1a, 
G4: and G5 secured to a shaft ( not shown) 
which has a vertfoid motiou controlled lw no 
thC' vcrticril mag11Pt HG and r1 l'ota t·y mo( 1<1i1 
eonlrolled h:v tlw rotary magnet 'G7. T!w 
usnal sidf' ,witch. tomprif,ing the wip· 
er:, US, GD, 70 and 7L i;; controlled by th,~ 
prirnte rnag1wt. '1-2 iu a welJ lrn0\n1 rni11q1w!'. 115 
The op,•ration of thP switch 1;, ('Ontro/le,'! lll· 
the c,dling snhs('ril,er throu1-;h the me,'.iiuin 
of the do11b1o-,v(Hl!Hi line relay n. 1foans 
for 'rP1Pa,-.illg the cornwr·tor an: jJl'Ovi<hid in 
the reh•ase uiagnet 7'l, which js connected 120 
to battery through cpring-s 75 and 76 only 
when the sw·itch shaft is out of its normal 
JJ?,:;ition. .A back-_bridge relay 77 is pr-o­
rnled, thro11gh whwh the called substation 
i;.: provi<led with tvJking- cntT!c'nt. 'The 125 
i•ing:e,· !'('lay 7K provides means for e.onneet-
i1,g- tiw /_!t•1H•J·;1tor L' with the cailed lille. 
In uddiiion to the usual equipment the con­
nector H' is provided with relays 79, 80, 81 
and 82 to enable it to operate in l'onjnnction 130 
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with my improved trunking system: The 
relays 81, 82, 83 and 84 are slow-actmg re­
lays i. 1 ., relays that a.rP. slow to deE>nergizc 
after their energizing circuits have been 

6 broken. 
The hnsy signaling machine I' comprises 

an interrupter which interrupts the current 
through the primary winding of an induc­
tion coil 85, thus producing an a.lternating 

10 current in the secondary winding. 
The secondary switch C' is of the same 

general type as the line switch C, its magnet 
86 having only one winding, however, which 
:oeryoc; 00th as an operating and hohling coil. 

15 'f]ip selectors E and F are of the gen('ntl 
type show11 and disclosed in lTnited StatPs 
L,,tte1·s Patent No. 8Hi,:3:H, granb•,l March 
13, lflOC, to Keith, Erickson and Eridrnon, 
but, like the connector H', are adapted to 

20 opemte in 11 two-wire system. Like tho con­
nector, the selector E comprise,; a set of 
wipers 87, 88 and 89 having a vertical mo­
tion conlro1led b~· a Yer, ical magnet DO and 
a rotan· motion controlled by the rotary 

25 magHet ·n1. The usual side ~w1tch, compris­
ing-the wipers 92, 93, !)4 and D5, is controlled 
by t1ie pri va~e magnet \l6. T_he release mag­
net 97 and lme relav 98 are like those of the 
connector H'. Th; selectors E and F are 

30 provided with the so-called connector re­
lease--that is, the mechanism of the switchrs 
is released immeiliately upon the m1crgiza­
t ion of tlw rdease magnH rather than upon 
its dePnrrgization, as shown in the said 

35 selector patents. 
Tlw rnnneckir H is similar to tlw co11-

11m-tor II', with the exception of the relays 
rn. 80, 81 nnd 82, and with other slight 
modifications of its cil'.cuits, ac< will appear 

40 from thl' d1•scription of its nw1le ,.1f opera­
tion. 

The opt'rntion of the a ppnrntm; l~mp]oye<l 
in e;.;tal,lishing connedion lwtwc•en two sub­
stations is as_ follmrn: It ,1·ill lJP Pxplained, 

45 fir,4, holl' the snliserilwr at substation A may 
opnate the· cN1tral oflicp ;.;witehing appii­
rat:1" to l':4a1Jlisli connediun with tl,c sub­
scribe!" at substation Ac, the number of 
,-d1ich will lit> a~sunwd to be ~220. In order 

iiO to eall su~,stntion #:;'2:20, the ,mhscriber at 
substatio1\ .\. remoYl'H the receiwr from the 
-;11 ikh hook. then i11,Prts a finger ill tho #2 
finger hole of the dial, rotatP,-; it until the 
finiL'l' ,;trikes a ,;top and thL'll 1wrmits the 

55 din! tu rt'turn to non11t1l position. The op•· 
l'!'ati,_,n of the dial is tlH'll rPpcated for each 
of thr n·1n:1ining digits. ,vhPn the re-· 
cPi n-r is 1·pmovrd from tlir hook tlw spring 
;-n is allo1w•cl to disengagP spring ;\2 and tu 

60 ,\ngage ,spring· 30, the1·(•by elo,-,illg a bridge, 
1.·onsistiug ,>f the transmitter 2:1, primal'y 
wi11di11µ: of UtP thd11dion coil 24 and impulse 
spriug, :.(, an.1 *8, aeross t!tt.' lint• ,:ontluetoi·s 
,{:! and ;~J. When this bridge is dosed 

116 anos.s; tlv :;ni. it furnishes an energizing cir-

cuit for the line winding 50 of the line 
switch C. This circuit Pxtends from gro11n1l 
G' through springs n,a und !18•, ]me 3·l, 
springs :n and 30, impul:,;e springs 28 a11d 
27, primary winding of irnluetioli coil 2'1, 70 trnn~mitkr 2:3. li1w :rn, springs 101 and 102 
and winding ;,o to battery lead 100. The 
winding /\Oi ll'JOJl energizing, attrnd;; thn 
armature 52, ":iich forct•s spri1w 9! ► in! o 
Pn<rauemPnt wi!h s1n·in" 07• 1lll'rehv closin" ..,_~, 

.t, t"'"- h ' .., ~ li_l'l 

a l'irrnit extending from ground G' t,hrnugh 
springs Hi• and UH, winding,; 48 and 51, 
contact point 103 arnl armature 6:i to battery 
lead 100. Tlie will(ling-1-8, upon Pnergiziug, 
at.tracts the cu1-off armature i>3 and the 861 
plunger arm ;.\8. The armature 5:3 operates 
to separate springs 101 antl nsa from the 
::;priugs l:Yi• arnl 102, thereby opc•ning the 
1•11ergizi11g ci rru it of the winding 50. The 
aniutturt' • u2 doe, not fall back immL\•liately 85 
upon the det;ncrgization of the winding 50, 
but remains up for an instant by the ClllT<'nt 
flowing through the wimling i:il in seriL•s 
,Yith the "·imliug -!-8. "'hen the plunger 
arm. 38 is attrnctL•d it thrusts the plunger 90 
into the btrnk and forces the spring 104 into 
c:ontact with the e(mtact point 103, thus 
short-circuiting: the wiuding :il and causing 
it to deenergize slowly, tlwreb_y allowing: the 
arma1ure r;:,l to fall baek. Tht> falling back 95 
of the armature 52 opens the emn-gizing cir­
cuit of the winding ±8, hut not, lwwewr, 
before tlw wirnliug 49 has bePn t'rn•1·giz\'d. 
as will be explained, to hold the armature 53 
and the plunger arm :38 in their operatc•d lO( 
positions. .\.t the instant the plungpr of 
thP line switch presses the hank spriugs 40, 
-1-2, 41: anrl -Hi into P11gagm1ent with the 
springs 41, -W, -Ui and 47 an energizing cir-
cuit is dosed through the connector li1w re- 105 
la,v 73. This circuit ·extends from ground 
(Y tln·o11gh the springs 41: and 45, winding 
JOG of the relay 7a, cornluctor 107, springs 
43 and -1-2. line ell, tlwnce througJ-i tlw sub­
station n1Hl on•r lim• 33, springs ,10 and .n 110 
arnl winding 108 of the rl'lay 7a to battery 
lead ldO. tlH•uce through battery B to grournl 
G. '_;.-iw relay 7:3, upon energizing. shift"' 
the spring 110 011t of t•11gag1nnent with the 
spring 10!) and iuto ('llgagement with the 115 
spring 111, aml forces spring 112 in·o en­
gagt•nwnt with ,;priHg lVt The engage­
nwnt of springs 110 and 111 closes an ener­
giziug circuit tlm111gh the relay 8:!. This 
cirrnit extPrnls from ground G2 through 120 
bank springs 41 and 45, springs 110 and 111 
of the n•la,\· ,;;. n•lay S:!, &prings 114 and 
115, comluctor llfi. contact point 117 and 
;1rniatm(' 1 lS to liatter,v lead 100. The relay 
K:2, tl]JtH1 t'IWl'g:izing, fon·es spring 121 into 125 
P•_ii.r_.ig,•m(•nt wi~!i spring l:.l2, thereby pro­
ndmg a gunrdrng grn11nll owr the prirnte 
nonnal eondndor 128 to the connector pri-
Yate bank contacts of the calling Jim•, and 
clo,.;ing an e11e1·giziug circuit tl1rough the 130 
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,,,,indin,r +U tu maintain the line switch C in 
an OJWl;ated positiou, The i:ngng:emcnt of 
spl'illg,: L!l :tad 12:: of th(' n:L1y 6~ also 
doH•,, ~n Pne1·gi ✓,i11g: (·ircnit thruugh 1Jw 

5 magnet Hi of tin•, •:ecornl:ny switch C'. This 
cin·-nit ,,xt.eud-. frow groun(l (;" through 
o,priu~-, 1:!1 and !:!:!. 1:24 aod 1:!,_i, con<l11dtn· 
lif,, ,,ui-ing~ li7 and 128 all(\ JLiagnct 8G to 
1,11 I tl<\' .lt-;,d 100. Tln: urng11et 8(i~ upon en-

Jo :r1,ri,1ing, attr,11·t,, !lit' arm:d11rn 129 arnJ 
elungpr arm 1,W_ The urmntun• 1:29 oper­
nle,-; to .½(•]Jami,• ~vrings 1:!8, l:2'1 an(l 181 
,111d ful',•,c c:pring u:-, iuto Pll;l'Hgl'Hll'nt with 
spring l:~:!. Tlw 1,l1111g,•l' arn1 130, upon 

15 !wing altradt'd, forn•" ih plu11g1•r into the 
ha,,k, forl'iu~ ~pring-. i::m, 1;i:;, 1'37 and 139 
in10 ('Olltaet witl1 S;Wi!lgs rn-L 1:Jn. Ul8 and 
l ~I), 1',',,1,erfr, ely. ,rlteu tlie c:prings i;rn 
;I 11d l ;'.:·) ('lll,!H/.!Y tlw ::,prilll,!S 1:H and mu, 

:;o 1•p,-;11(•ct,irelv,· tl1<' li11P ,,c,nne<:tio11 is cxknded 
to the fir~t' ~Pl!•clor E, thereby closing a cir­
c:iit p;d_r,nding- from grnund U• at the selec­
tor tlm,11gh 'ih,· winding 1-H fA rehty 98, 
,,i,lc, S\\·it('IJ \\ ipc'l' u:1, trunk ('OJlductor 1-1-~, 

'• lnrd, spr:ngs 1:JC ,1n,_l 13i'i, eo111Jw:t~)l'S 143 
and HG, c;prill/2/:i na and J 1~ of relay 7:3, 
l,utii 'Ytn,lings of 1Tlay SO iu serit'"', condnc­
t1,!' 1-U, b:uik ,-,pringti 133 nnd 13-L trunk 
1'1H,d11dor 1!7. ~i(k ,:witch \\·iper Ht and 

30 wilJllinu: l-lt, of the n'lav 98 to the battery 
lvad 1:do. B11t1, n,h r::; f)S and 80 are ene1:­
giz,·d 01,,r this cireulr. The relay 80, upon 
l:ncrgizing, :fo1c1,,-; t i1t• ;;priug U8 into. con­
t:wt wi(h (he ,;piing 1-1-U, th,'1eby closrng a 

35 holding vin:uil U,roug!t the magnet 8f\ of 
t!1(• ,-,pc•o11dar\· c.\\ itd1 C'. Thi<; ('il'c11it ex­
frmh -ft·<'ni grnw1d G·" thmugh the springs 
l-i!) aw I 1-1-S. ,,, ind i og liiO nf the re1ny 'in, 
,·01Hlndor J:H. c-pri11g,; V5~ nn'cl 1:28 :wd mag-

40 1td c-1'., '.( the ),,1\l1•1·r IL•ad 100. The clll:1·cnt 
fl,n,rng oil'!' tlw c·in·11it ju:;!, traced main­
°b(iHt) tin• li1H; :--;\rlt,Th ('" in _th-, q1h.-'t'Hf1·d posi-
1io11 awl al:~" ,rn•1:.ri:<1'" llw n•la\' 7H. The 
n•in,\' 1:l, l!}H•ll ('Ji(•i·!,:·i1a!llg, t,]Wr:!11"~ i,o shift 

45 tlH' ,prin,: i L-J 11111 ,,r ,·11gag1·nH'llt with the 
-q,,.-,ng 11:,, ,in.I i1Jl,1, rng-agement with the 
,-.l_n·;11µ: 1:, .. '., Ht,d tu ,;]ij-ft tlw t;pril!/.!' 12-1 out 
of eng:1g-pa1<•Ht "itll t!w spring 1::!,, ,rnd into 
t•ngagt>llH't1l with rhc :,prinµ: u;;J, The Pn-

60 g:;;_o::·1tH'1tl d lhl' springs lH and l/;2 pro­
ridc~ a llt'I\ L,a!i,T_',' con11edion for the relay 
,:_i, top:•. Yl'lll t!H· 11<-,:rn·rgi,,;atiun of the said 
n·l:i,,, -.11,,.11 (hl' armatun• J li' di,;engages 
c<,nLld poiut Iii np,in th1• opC'l':iti,m of th•:> 

55 n1,1.t,·1 :-ll'ilel1 D'. The ;,;hiHing of tlw 
,;p1in;.:: 1:::1 di:c,·oHm\ch the grou11d G" from 
!lit c,i1i,l11dor kadi11ir to 1\w ,weondary 
.~,, iidi ('' :1wl ,:lo,;<'s :1 cir .. uit thro11gh the 
winding 1:,-l of tlw n•!ay 7l>. "'hPn the re-

GO lay !f'> of the H•h,ctor E i:; em·rgizt•(L a:,; pn'-
1:i:,n:-J Y PXJ.>lninl'd. it opera.t1•s to close a cir,. 
rnit ,-.xtt·11ding fr•JJu gn,und (i' lln·ongh thu 
spriHUs p;, :111,1 1 ;,(', :1 nd n•l:1 r J;Yi to the 
i,'.1tip1•y h•a,l 1 ::0. fh rda)' t;;'7, upon ,•m•r-

:,5 ;tiz111g and b_y sliifting spring: lMl out o-f 

t'ngagcnwnt ,vith foe spring lGl and into en­
vag,,ment with tho ~pring- mo, shifts the. 
c\111nedion of tlw impn1s1, ;_;prillg 158 from 
ti11• n•l,•:1~e maguet £17 to the ;-ert;eftl mag1rnt 
\JU, tli('l't'h}' plaeing the sekctor E in posit.ion 70 
to rer:eivP the impul,;es for the first digit of 
the (fo,-,j rnd mimber. 

At the instant lih! hank sprinj!s -JJ and 45 
are fotTed i.nto ,·oHtad b_y the 1,Jung1\r of the 
lirm switch C a circuit is closed through the 76 
.relav 5{\ of the rrn1ste1· swikh D. This ,-ir­
cuit' extends from gro,md G2 through the 
spring,,: 4-l and 45, 1iiaster switeb bauk con­
tact 1(;2, wipi,r fi9, segment M, and i·elay 50 
to the battery lead 100. The reL,y 06. upon so 
cmm·gizing, closns :ill Pnc>rgizing: circuit 
tlmrngh the locking relay ;1i. Th relay Li71 upun e11orgi;:ing, attracts its armature 6:2, 
which withdl'~\\8 !.lie, pin Gl from the ram 
60, unlocking the plnr1g:,"r shaft, alld dooe;; a 86 · 
circuit througl. thi:i OlJerating w:,!,,,rnet 5-L 
This eir-cuit extends from grn1rntl ()7 through 
the magnet 5+, inforrupl<',r s1wings Hi3, eon-
tad point 164 and ann:11m·e fU to the battery 
lead 100. Since this circuit indudPs the in- 90 
teauptnr springs lGH, the nwtoi· magnet 54 
,vi!] continue tu op,.rafr in a wmrnur simihlr 
ti) f·hat. of a buzz1•1' as long n,; the armature 
62 renrnins in cm1tad with ,the }Joint 164. 
This coHtimteu op,ration ol- the niagnc,t 64- 95 
give,-, to lhe ratchet wheel G5 ,md the plunger 
slrnft a. contiuuq1h mot;on to nwve the idle 
plungers toward the next trunk. After· Urn 
plunger shaft has moved a ,-,hmt distance the 
wiper u9 passes o_ff the rnntad lt\:2 and al- JOO 
low::, the relays G6 aud ,>7 to dei;nPr-gize; but 
since th(, cam CO has a l::'o t>G-(•n move<l tlrn 
annat,m•. 62 cannot. ,L·1•n h,tek m>til the next 
opening pm,s,•s 111tdPr th'.~ pin I\L As soon u'l 
this next ope:ii::g n•a1fo•,,; a po.-<it inll directly lo.; 
und<'r the pin (iJ, Ow;;:, ';d pin ,j r,.>Jl'- jnto this 
op(•.1iing·, ll;us loekir.g 1h••. p!111,~rer shaft 
aga;nst. £1ntl,er rnL,1ti01:. :wd :dlows the 
armatun• !B In di:,,mg,1gP ih,) point 164 so as 
to opt>n the oper:,,'.:IJl;! cir. uir of foe magnet 110 
fi-1. If the,. uext trnnk after !!IC' one occupie<l 
by tho swikl; l_; had bcPn bus_v, there would 
have b,,_.n :t gnnding g-ronnd pot,pntial upon 
tlH' ,wxt cont.Ul'-t (•ngagr•d by the ,vipet· i\9 
a ftcr l,ia \·ing !hr:. contact Hi::; corn;equently, 115 
the reh,ys 5H \ll!cl. r}7 wonld han· remnine<l 
energizPd while tlw next, opening was pass-
ing th,, pi 11 (il, i.b11c; l':rnsi;;g- [}w. plungers to 
he. catried pa.st the b11sv trnnk to all idle oni>. 
It will be sPclr thid :is long as th1~ master 120 
swit-ch Dis opernt.ing, the ariuature (i2 is dis­
<rngagcd from the cont,,ct uoint 10:J, thus dj,,., 
cmmeel.;ug the battPr_v frnm the winding 48 
of all the Ji1w switd1e;; C to pre.\'ent the op,•r-­
atim1 0£ any switdi wlide 1ts plunger is in 125 
wotion. '''ht•ll Ult' bank spring!'. mo and 140 
are pn's~,N1 into 1·0Ht:ict hv !hr, plung-er of 
the SPc-0tHlarY :-\1·i1dt C'. tht• n1a8t('I" switch 
D' 01wrafe,; ill ( lH• ·iii !Ill' 1nan11Pr as the ma!"-
tor ;;"·itch D to adrnnc,• the idle pln11gers to no 
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:m idle tl'lmk. "Whi!P the master swikh IY 
is nplTHlin,.;, the sPpa1·ation o-f the armature 
118 from the contud point 117 (lisconnects 
the battery fr<Jm the rPJays o:.! of. all the con-

5 nectors H' to prnvent t.ht{ S("condary switche,.: 
C' frorn b,~ing npernt<•(l while their plunµ:Prs 
ar,: in molion. The•. ,lis,~ngagenwnt of tlw 
n1·1H:,.!m,,, 117 from the. eontnd point 118 
\,,.hiJ\} th~•, nutstnr switch])' i~ opPrating also 

10 UJHorh U1t• circ11it, of t1w n•by ~9-1. The relay 
::.fll i;; a <low-actin!! relav and does not ha,c 
L1ue 1n d,,;_:i,,.rgi~~Jif th"c rnastPr switch TY 
:,i,q:,]y h:is to pn:,:s front one trnnk to the 
.Iws1.. U, lwwpn•1·, ilw :rn,st,•r switd1 has to 

15 pa:,,,, o,rsr a nnmlwr 'Jf busy trunks tlw cir,. 
l'.11 it of the t·1· lay :W l is opened for tl longer 
time anrl 1h0 relay (ll.'(;nergizes. "\Vhen the\ 
rday '2lll (lt~i:nerg·izps it grounds tlw ('OIH'lut··· 

tor :;IJ:i ](,arling io the indivicl11al segments of. 
20 the anxili,lt'Y master switch bank a: of the 

masU•r ~witch D. If all tlrn trnnk:-; from the 
linl' ,;witd1 C lead to t.he gronp of s!'{"Ominr,v 
.~witrlws c(intrnlled liv lhe mash•1· swikh D'. 
:ill tlrn irn1i1·irhml ,.;mt:,dc< of the h:ink u' 

25 will 110, eonm•.ded with the conductor :2tl."i. 
Tl11, ,·omnin1t ,;(•gm,•nt of' the bank n' is ,·oH• 

1wdPd with n rvlav ;"i(\" which is ;;;imilar to 
!lw i-0,la,1. ;-},;: an,( 1·011sci1wmtly, wb!•ll tlw 
, ,,ud 1t1·1 or ~:! ➔ ,"i is g1·01111rlcd the rPln.y fifi' ic-: 

30 ('!1<'1"(2"),;r,,l :tlld f"tl1lc'.P"'i Uw mas(:i,r '.,l\'ikh l) to 
nrn1,1·-~?1.1 iu t1ii: SHHH'- n1u11u,..1~ as ,vh1.•n the con-• 
t:l .. 't", or thv ,~;1qf,: /I, /ll"fl gTOIUHlc1_l. ()f {'OHr~P, 

,1-, l1:h h·n1 Pc,pl:1irw,l, ~YhilP the ina:;Jpr 
<\Yit::h I, is op,0.mting no linn switch C !'illl 

35 be• o;wrnt1•d. If th" 1rn11!.s from thP primary 
""·i1r·h 1c,, ( • ·11·,· di;:,riliurPd among a n11111bPr 

o F ~,T;iups ,d- s1·('ond :1ry swi tclws C', (':tc-h 
p1·1rrid:·,l \\'11lt a s1·parnt1• rna,,,frr :,wi+.d,, the 
r•orn!ndor :!II,\ will lw r·nnm·,·k,l with t!w 

40 co11!:1..t.--: 1·•"T1',,po1llling: mdy to thl' trunks 
wl1i--i. lr·:1'1 1n thi• gToi!p of secondary 
s,1 i I r-!,P:, cnn1 nd J,,, l b,· I he 11 ,:1::;fpr switf'h TY. 
[ n 1 his (:n,;,, t ii,: gr011wling of t!w l'onrhct01· 
211:, 11·ili prn·ont tlw mastPr ~.will'h D fr-0111 

45' ~tnppin!!: ,111 :111y of t)w. 1T11 11k.-< lr•-nding to 
__ ,,·,,·h,,s -~nutrnll('d hy tlw rnn,,,tcr 'i\\ it,·h D', 
l111t 1,·1!l not pn,~~cnr i.t from .-)oppillg' on an}; 
, ,t!H·r trnnk. 

T]1p fqr-0gni111f i,, the corniition of the P,,n-
f,O tn11 1,ifi,·1· :,v:ih•hill_l.!' ,q,p'.lntu~ inu;i(•.1ir.t~•ly 

afr,.•!' !li,· ,,·m,,nil of tlw rrl·,•ii"(•r at th., cnl1-
il1~ s1Jlht:d1on an.I h..fo!'(~ thr· cailing rh•vice 
i,"· 'ljl!'l'.1tP<l for the fir,-,t ,rgit. ,\,,

0

th(' irn­
p11l-o ,, l«•i•I :!::.'. rd1,rns l"o r,onruil po:-;itinn 

• 65 a f; vr h,•mg rot:dPil for the first digit (:2) it 
fore(', th,, ~rll'ing: 27 011t of eng-,1gmnN1t with 
the ,,pri 11g ::F l wi<"(', tlins tw il'I' openi11g the 
t'll<'rgi!'.i11g cirn1il of t·lw 1•onnrd01· line re-­
Jay ;:1, ft ,yjl] be Sl'!'ll tliat the rcfoaSL' !'(', 

60 h\ S:l of th,. connN·tor T-l' i" nnrinally eon­
rn'.,.tt,,J to 1,:df('l",Y thrn117h the ('()ll(lnctrw !fit; 
,111,l 1<1:1gnd Sn of tl11, .,ncoml:u·.v sw_itch C'; 
l,u! wlw11 tl!P .-\\"itl'h C' i;: opPratetl !hie: <'Oil· 
r,p,•!1<>11 i, hrokPn. th11, 1'i'('\'l'llli11_g il11• n·l:ty 

f.i6 :s:; frt1lll l'lll'l'g"izing. Rine<~ the n·l:ty s:l is 

not energized, the operation of the relay 73 
·docs not <"anse the conn,,rtor tn he. operated. 
It will he 1·,\nwmlH•ret1 that the energizing 
circnit of the relay 80 and of the line relay 
!)8 of the selector E passes through the 70 
:-;prings 112 and 113 of the connector liner<'-
lay 73. Now. n1d1 1 ime I.lie rl'lav 73 rlec•ner­
gi;(•s in n·spcm0 e tn ll1e imp11l~e,-; fr11m t.l1e 
sHl1station, thl' sepr.ralion of the springs 11~ 
and 113 break;; the energizing circuit of the 75 
relays 80 arn1 US. The n·l,iy 80, npon de­
energizin.~, permit;; tli1, spring 1-18 to disen­
gag,• tlw :;p1·ing U!t :ir11l to l'nµ;aµ:e the spring 
rnr;. The di:-wngugt•mr,nt of tlH• spl'i ng,c J-lfi 
antl 14H tliscon1wcb grn1111d (i5 from thP 80 
winding 1.'iO of the rcfny rn and mag-net 8fi 
of the s»itch C', hut at the ,;ame time a 
ne,v circnit is clo~e(l through the magnet isfl 
by thP relay 73. The holding 1.·ircuit of the 
magnd 86, during the time the rl\lay 80 8i"i 
is dcenorgized, extPnds Imm ground G 2 

through tlw bank springs ..U ancl -1,\ springs 
110 ,nid 10!) of the rela~· 73, thence through 
fhe winding 1:"iO of the relay 7H and mag11et 
Sf\ to the hatt!·ry, ns previously tracecl. The 90 
,,inrnltaneous deihiergization of tho relay,, 7:1 
and RO also clost~" a circ.nit extending from 
ground Qi'. to antl thrnllgb. the spriugs 110 
,mcl ]OD, ns :im;t tra('ed, thenee thrqugh t1w 
,iprin~,,_, 118 :ind 1(\(i of i h!:' relay 80. re1ny 95 
81. crnlll:idor :2H7 and hm1k springs 1:n and 
1:IS uf th<· ""'ilch C' to the brdterv lead 100. 
Th0 r,,hy 81, 11po11 1_•11Prgir.ing, disconnects 
the comiuctor,, l+t a1Hl 1-t:-l from the con­
r1Pmmrs Hi7 am1 ms nnd short-ci1·,·uit-s tlw 100 
wintlini:r 1Gfl nf the n•hy 80 tn 11Pcrca,;e tlrn 
rcsistnn;'.(' of thn hri<lg,: ill'l'OSS the ('011llll('-

torn H:3 and 1 ,ii while the irnpnlses a.re be-
ina rrpPnh,d to tlw rt'laY DS of tlir1 ~c-ledor 
E,

0 

TlH' rPlay 81, being ;l slow,:icting rd:i,v, 106 
is energi7.Pd hy the first impulse for each 
rligii, ;ind remains in it:, enr-1-,"2;izPd position 
until after all tlw impulci•s -fm· that digit. 
ha yr- hcPn tr:rnsm itted. After all of the i m-
p11 lsrs for r•ar11 digit lw.Vf\ b(1en trnnsmitt(•<l 110 
the rPhy .SL (1ei:ui>rgizrs nnd conned::- thn 
talking conductors 1H arnl i t3 tluongh tlw 
eon; lPnst•rs H\7 n nrl 168 to I 110 ca lii ng Jin,· .. 
an,[ ,ilso n•moYe;; the. short-,,0 irenit nf 11w 
win\lin:r 11.9 to imrrnsr the rP~i-~huwr. of tlw 115 
liridg·p snITkirntl,v to rreYent the talking ('lll'­
rents from pnssing from onr :,ide of thl' ]inn 
to the other. E:u·h time the relay 73 ,fo­
PIH'l';_d,,;e,; it fl lso opens tlw ('ir,~uit of the re, 
lay R2. hut tlw rday R2, being- slow-acting, 120 
dne,; not hav0 t-inw to dei'nHgizo ,1m·ing this 
lllOH!!'!l!:tlT illtNTHpl.ion of its Pircuit. 

Each tiine the 1dav !)R of llw selector E 
!lei•nngizr:-, tfo, ;;:prii1g' 1 ri:; rlis<'ng-ngl's the 
spl'ing HiG arnl engage:<; tlw spring- 1.'"iR. The 126 
1ehY 1ii7, being n slow-acting re;lav, (loes 
nnt li:tV(' tinw t~ d('i;nr,rgize '11i1:ing the time 
tlll' spri1ws lti:i :ind lt,n :in• dism!!ngr•.<1. anil, 
<'orisc•rr1P1itl_v. the P111,~:1/.:P111ent nf l11e sp1·ings 
lti,q nnd 1;;:; clos"s :in ,•twrgizing circuit 130 
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thr,.nt,.?b ,:11 'et! ic:d ];Jn
1

~g?~l{ ~1\J. 'This cir_cnit 
t•.xtend-.:, 1 r dlfi gronn1 t < :,'· •t iu·oHgh the .spr1ngs 
liJ;1 and l:,~, 1:,0 and l :·,ii. rda;, n·o. magnet 
:JO :ll\d ·~id;: ,,,, itri, i\ i;,p1· !_ii, to tht• l.Jatir•rv 

o l,0 :id l•.:,i, :.;inc·,, tl1c ."1it!.'it <·1llt>,l is 2, thn 
\'t•rt ic(d H1agnf'f '.If) n_•1"(•i•;e:-, 1hP i111pnlsPs ovr~r 
ti!,, ,·,Fuit ju:-:1 !rn,·,·,1 and ,ipera!.es to raise 
thP o!t:dt and wip,,1·:, Si. FK ,md ,,:) two stcpi: 
to ;i po,-iti,m "I tlw si•cond n.1\\' or 

10 IP'. t·I ,,f Lank .\;-.. ~oun a~ lln• ,;haft 
le:i\'(·;c, its !,,w,,,;j p,w.ili"ll the ,u·m 171 per­
lllitF 'd1P spring 17:! to (•ngaµ:r tlH, ciJ>l'iug li3 
,,r, ;is to ,·n111H'<'1 rl.1" 1·Ph1a.,t) llla!!IWc Hi with 
t)w 11attP1T H. TIH' nlav 170, \\ltich is 

J 6 iod11ded i"n tl1e erwrgi;,:ing cin•11it of the 
1,•rti,·al rnagnPt, i,; rn,_•rg-i,:Pd h;v the fir,,t 
iP1p11is:i' and oper:1h·s to dos.:J a cir1•uit cx­
tl·n,.ling from grnuwl (;'' !l11"n11gh t!w spring::; 
l';'-1, aJJd l7ii ,rnd tlH' p1·i1ate magnet Ou to 

20 lfl(1 battery !,·ad l'..'.il. ~iace the relay 170 
ic< a :,;l, ►w-ad ing 1,•l:1,1 i!;-; circuit. is not opened 
l1 ►J1g •·rw11gh lo per·;tJit it to ril'i1nrrg:ize l!ntil 
,1d,·r tl1<' L,~t i11q>lil•'✓-' 1,-; tr:rn~n1ittc,l to the 
,-,:•t'ticai 1n,\;.(JH"I. 1\'1,,.11 the l't>lay 170 de-

25 ~1IH1 rgizl'~ it npi~u-.,, t11t! ('lr!·nlt. of the pt·ivate 
:n:1gnet !Hi, w!1i<'h i.-.: in tnrn 1k•i;1wrgi;.,;1,d 
ni:i! allow,- t!w ,,id,• ,;•,ritd1 to P""" fo seeomJ 
pn:::.ltio11. rrLe UHHf•jtH:n-c nf the :-;idt• ~,viteh 
\1 i[Wl' il;"i from i-ir.,t tu ~n:ornl po,itim, ;.;hifts 

30 tl11· l>:dtt>n' e,,mwdion from the n•rti.:al 
L~.·tgiwt ~H) i.(1 UtP rot ~I ry IH;tgnet !)1 l br, 1ngh 
r(H' ,clay lif:. 'TL,· n,1:a1·.r l!J,_ignd !H. is 
t1i1 r,·nr11~;u (~I1\1 r-g1:.·:1..-d ,,.v,}r a e11·e.1-11t r-xte·nd1ng 
t1·i1ta _ t!.T~,.~1.11d (; 1 ~ L~·,)ugL th1• l:1.tt~1Tnph.:I" 

so :,;J!H1~·~ ~+•. o:tl?'t:(•~ J~ 1l·lav l(t.. ,·ontact 
l"'i111· l ,k :i1u! ,,i:k ,-:n·i!i'li w'ip,·r iJ., to the 
hat tPI y J,,:id E'U. The niagrn·l 01, npon 
Pr1Pl';i:11.illg', (>!Wl':ttl':> to jil'\',-,s down th(• :;nn:1-
!111·,· of ,ii,, pri\-:d,- rn:;~n.Pl. 1·,,l,:1t<· the wipf'l'S 

10 ,,rn, ,;tt•p :ind t" ·•J'l'll its !.,rn circuit. '\Vh<'ll 
the r'!l'('ilit (\l' /!H\ rn::ir.1· rnag1wt, iH thus 
opt>nt>d thl! 1·oion1·y a rm,d 11 n· fa lis ) JHC k, nnd 
if thn t~r;~t ~tnnE ~-"L1g:1~c~d_ by dH1 \\·ipers is 
not ain .. ai!y Hit· pri,·;dP H1ng11(•t, nnna-

4-5 t1H'~1 r:in .... !)·t1.d., ah.i, ,1H\] 1H'L'BJits n,r, side 
•,\\ i,d• tu 1,a,,;; fr.,ni ,,,,, .. .,r,J tn lhin( po,;itiou. 
lf, li•,ll'!'t"ti\ th· f:,cct t;-1:nk t>ngag-id b.,- the 
~.;,;___,feet.nr ,vlp{1 1·~ i;'} :i I hus.v on :1ccount 
,,f h11\;:11g- l,e0n sciw,l iJy ,-:nmc othrr switch, 

60 titi, prir::t,i wipcr '2'( ffods tl1t' fir,st p!'ivatr 
h:ink 1·011iact µ:1·oni1d,,,!. ~\'li,!ll I ini priq1tl' 
wipt'J' ~7 th11s l'll/!!l/fcl-' n g-rn1mdPd rnntact 
i! f 0 lo~1•s :1 \'in·11it ('Xr( 0 til1ing- Uu·nnµ:h .the 
side :;witch r,ipl'r ni. ,·,,dad lT:l nnd priYat1, 

66 ni;,g1wt !lli tv ihe Latr,,ry i('ad l~O. The pri­
Y:itt· llll!/!'ll('j ]ipc:onws ('JH'l'IY,,ZP<l 1,y tlw cl.i­
,111'(' of thi" ,'i1·c:1 1 it. and ]orks th1.' siclP .~witch 
in s,•c:oncl po;.;i(ion tp 111ai11h1in 1iw battery 
1•,1n11Pdio11 of the 1·nt:1ry magnd. Tl!t' mng-

80 nd f;J will continw· 1o r-ot:it,• tlw wipers 
cfrt• 1,y stPp 1mtil tlHi pri;.at,, wip<."' finds 
tlic nOH groirnd(•(! rontn(·t of all idle tl'nnk, 
wh,1n llw pri 1·,d ,, m:1§.:nr1 !)i; dt>i•rn•1','!j;.,;ps :md 
:d]n\,·" Hi<' sidf' ~i' i tdi t,, p:1,.;s into t bi rd posi-

65 f,n. The 1'1.'lay 17fi, which is energized in 

;;l'rie,, \11th the robi!'y magnet [11, i,, a slow­
acting rl'lay and rem:1ins energized fo1· H 
,;hort tin1,o aft('l' thP wipers are rotated the 
lai,t ;;tpp. Consequently, at the im;tant the 
side switch paS$('S to third 1wsitio11 a l!ilaril- 70 
ing 1n·o1md potential is established at the 
,whwtor prin1te lmnk contacts of tlw seized 
trnnk. Thifl gn,u',ling ground pot.ential ex­
tends from ground ( ,"' thrn11µ:h the ,,prings 
li,O ,11111 181, CO'Htact point 18:2, sidP s1Yitch 76 
_wipm· Pt aud p1·iYnte wipcl' 87 tu t!H· contuct 
upon which it. is !'Pstin~, and thence to Urn 
eo1·rt•sJHlllding conLtct in the hank of each 
,)f thr• sde.cton; 11·hich have access to the 
trunk cund11ctor,; 18:J an\l 18.f. The mon:1- 80 
JH('Ht of the sidr switch wipers 92 and 03 
fr,,m second tn thinl positioi1 ,tiseonnects 
tltt• rpl;iv i.l8 from tl11• line and extf'nds the 
c,rnnc<'ti'o11 mm· the e•mdndors 1.R:1 and 181 
to the 8Cc1,11d selector F. vVlwt1 the comwc- 8a 
i inn is thus extemled to the st•cowl selector 
the li1w r0lny i8:, is m<>1·gizl'rl in tlh~ ,;,,mi•! 
11rn1111er a:' was the rPlav DS wi1cn tiw con-
1wction 11as (•xtmdNI to' 1 he fil'st sclcrtor K 
The n·lay 1s:, opei·ntes in a m'1nner similar 90 
to th\' rda\' ;)8 tr, elosli the c:il'('Hit. of the re­
kacit• rl'lny' ma. Th<.• rc,lny 18(i, 11pon cner­
gi,1ing. furnislil's a rn·w gnanling potential 
f,,r the sl'i½e,l trunk, :1nil as soon a,;: the re· 
lay ] 7,; of the first sp]pf.'toi· rJt,iiw,rgizes, a 95 
li<>lding 1·irc11il is elose,l thrnugh tl1e re,iease 
1·pl;i~· L,7. This circuit rxtends fr,Jm ffround 
(l" tl,!'nngh tlw side switch wiper 187 and 
spring:-, 1 C:8 allll lSD of the r('lay rnn, pl'i rnte 
bank eon tact awl wipei; 87, side swikh wiper JOO 
fl+, conlact pniut 182, springs 181 and mo 
and re1a,v 1157 to the hattery lead l 20. This 
rir1:11it Jhrongh tlie relay lfl7 is closed he-
lo1·,~ it has time to c16•nergize after its for-
lllP!' ci rn1 ;t is op<>llr,d by tlw t1Pi•1wrgiz,)tion 106 
of the rrlay 08 when the side switch passes 
tn third position. rt is thns evidmt that 
UH' n•lay ]'76 mu,:;t he qnicker than 1 h,, relay 
lii7. the mily function of the relay 1 7G heiug 
to furnish a guarding poh•ntinl to the pri- 110 
Yate huik ('ontncts (luring tlw time elapsing 
a ffrr tlw side switch passes f(J third posit.ion, 
nnd lieforf' the l'<'lay lS("i nf the secor,rl selec-
tor enei·gizrs. 

'\\'h(•J1 thr ,rnb.~tation taHiug- device is op- 115 
N:tt(•,1 for tlw sreond digit tlw line n,lay 
lR., n•,:pon(ls to the imp11bPs in tlw samP 
111:11H1Pr as di<l the relay D8 of the ,;elector 
E, to (•ans(' t1w srcon<l St'fodor F to PxtP1Hl 
tlw (·1,1nH·d ion to an ifl!P cotmedor H on•r 120 
th,, ('Olldlldors Hll and rn2. ,v1l('Ji the l'Oll­
llPdion is thus exh•1Hfod tn tiw <'!Hllll'('tor 
the line l'Play l!).! a.wl relrase rl'lay l!Hi ure 
energizP.(l iii the S:llll(\ manilPl' as the line 
and rt>leasr, rPlavs of tht' sf'lrdor,;. T!w en- 126 
rrgizat.ion of th'e n•leaxe rP!nv 1.n:) JH'ol'i(lt•s 
a guar<liHg- poh•ntial fot· tlw· tmnk Jpa.JiHg 
to th1· {'0Jlllt>cto1·. :ind rilso (']osps ,1 ltoldina; 
eirenit through tlw l'l>l,('asp relays Fi7 and 
l 8fi of the :-;l'lcctors B and F. Thi,-, circuit no 

.. 
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£>Xtencls from ground 0 10 through the side 
switch wipel' l!JiG, springs 108 and 197, con­
ductor l!l:.l, printte wiper mu, side switch 
wiper 200, springs 201 and 20:2 to tlrn con-

5 dnctor :wa. From the (•ondnctor 20a one 
hranel1 of tht> circuit extends through thr 
11,lay lSH to battery, while anothc{'r bmn<"h 
passes through the side switch wiper 187 
( whid1 is now in third position) to aml 

10 through the first selector release relay 157 
o,·er a circ11it alrea<ly trac~d. 

The connector H is now in position to re­
i:ei ve tlw impulses for the last two digits of 
the dN,ired number. When the substation 

15 ealling cfovice is operated for the third digit 
(2) the relay 73 of the connector H' oper­
ates (in the manner previously explained) to 
r('peat the impulsr~'> to the relay 19-i of the 
count>ctor H. J<jach time the relav 10-! de-

20 energi;i:;<•s it closes a cirenit extending from 
ground 0 11 through the sprin!,YS 205 and 204, 
2~(i and 2?7 (the rrlay 195 remaining ener­
gized dunng the time the rehiy Hl4 is op­
erating). ,·ertical magnet 208, side switch 

25 wiper ::!OD and rela)· 210 to the buttery lead 
120. Sine<• the digit called is 2, the wrtical 
magnet 208 receives two imp11l:-;es over the 
<"ircuit just traced and operates to raise the 
Hhnft and wipers two stl'ps. As soon as the 

SO ;.;haft 1Pan•.c; its lowest position the rPfoa,-p 
nrngm~t 211 is connected to battery through 
thr off-normnl springs 212 and 213. The 
relay :!10, which is included in the energiz­
ing circuit of the vertical magne-t, is ener-

86 gizPd by the fir·st impulse; but bl·ing a slow­
acting relay it does not hav£>, time to dl'­
energize until after the last impulse is tmrn,­
mitted. The rplay 210, upon c>nergizing, op­
erates to close an energizing circuit through 

40 the private magnet 214. This circuit ex­
fonds from ground 0 12 through the springs 
2Hi aud 216 and private mag1wt 214 to the 
battery learl 120. ·when the i,:.elay 210 de­
energ-izrs after the ]ast impulse is transmit-

46 tc<I to the vertical magnet it breaks the 
l'nrr1rizing circuit of the private magnet, 
which in turn deenergizes and trips the :side 
switch to se.cond position. "\Vhen the side 
switch w:ipe.r 200 engages its second-posi-

50 tion contad point 217 it connects the rotary 
magnet 218 with the battery through the 
relay 210 in order. that the 'rotary magnet 
may he operated by the impulses for the ~st 
digit (0). Each time the relay 194 deener-

55 gizes in rospor.so to the impulses for the 1nm 
digit, a circuit is closecl throngh th<> rotary 
magnet 218. Tl1!ii,; cfrrnit externls frmn 
grountl G11 through the springs 205 nlHl :W-t-, 
206 aml 207, 2l!J :mcl 220, magnet :HS, con-

60 t:wt point 217, sidP swit<'h wiper 209 and l'l'-

. la v 210 to thP hntlcrv 1Pacl 120. Since tlw 
digit <'a11Pd is 0, the i~1h1r,· magnet receiVPs 
11•11 i111p11lSl•s and opt>rnt'P~ to rotatl' tlw 
wipers 221. 2::!2 a111l 2:m b•11 ~(pp,.; onto 11w 

6C. t<'rminals of the line #2220. Since the relay 

210 is also incluJcd in circuit with the rotary 
magnet 218 it operates in the same manne'r 
fol' the lnst series of impulses as for the 
pre,·ious one, to cause the private magnet 
2H to trip the ~ide switch from second to 70 
thil'll position after the wipl'rs have reaclw<l 
the contacts of the called line. "\Vhen the 
side switch wip1•rs 224 and 225 reach their 
thir(l-positio11 coutact points the connection 
from the calling line is extended through 75 
the shaft wipl•rs 222 :Llld 223 to the called 
line. Wlwn the side switch ~pPr 209 cn­
~a"es its third-position contact point a circuit 
1s closed extending from ground 0 1

" through 
the intenupter 226, springs 227 and 228 of the 80 
baek-bri<lg<• relay 280, ring<'r relay 22!), 
side switch wip<'r 20!) and relay 210 to the 
battt>rV lead l:20. 1-,in<"e this circuit inclnrles 
tlw interrnptt>r 226, the ringer relay 229 will 
be energized intermittently until thfl called 85 
,,;ubscriher answer,; or until the connector is 
released. The r<'hy 229, upon energizing, 
shift,., the springs 232 and 235 out of engage­
Hll'llt \\'ith the springs 231 nnrl 234 and into 
contact with the ~prings 2H3 an1l 23H, re- 90 
spectirnly, whC'n•hy the t'alling and cnlled 
lines are disconnectl•d and the ,g<'nt't'atot· L 
is h1·idg-1~d :H·1·0:-<ci the called line. 

\Yhen t lw callPtl subscriber removes hi;; 
rPt:Piver in 1·1·spon:-;c to the signal the 95 
:-;pring 2!)2 is shiftp(l ont of engagt>ment with 
tlw spring 2Dl arnl into <'OUt:lCt with the 
spring 2l.l3, therrhy ope,ning- tho drcuit of 
the 1·ingt•r 2DH and bridging the p1·imary 
talking eirruit of tlw snhstation across the 100 
li1w cornlud01·:-; 2,17 antl 238. "\Vht>n the ~ri-
111arv <'ircnit is thus brid~ed :teross the hue, 
or a~ ,;oon thercaftet· as t!le ringer relay 229 
dci.•np1·gizPs, if it happens to be enilrgized at 
tlw time, the called substation -is provided 105 
with talking current owr a cii·cuit extcrnl-
ing from ground G" through the sfrle switch 
wiper 23ll, winding 240 of the relay 230, 
ringer relay springs 231 and 232, side switch 
wiper 225. shaft wipPr 223, line 238, pri- 110 
mary winding of the induction coil and 
transmitter of substation A2, line 237, shaft 
wiper 222, side switch wiper 224, ringer re-
lny springs 235 and 234 and winding 241 0£ 
the relay 230 to the battery lead 120. The 115 
relay 280 is energir.ed upon the completion 
of this circuit and, by forcing the spring 
227 out of engagement with the spring 228, 
prevent-; f11rther energizutioil! of the relay 
229 after the called subscriber has answered 120 
and th<" two snhs<"rihcrs may carry on !1,.D.,lUl­
intNT1tpted COllVl'l":-illtion 0\'(',l' the heavycon­
tlll<'tors shown in the drawings. As won as 
the comwctiou is completed with the -called 
line that line is protected from seizure hy 125 
otl1P-r connectors by n. guarding potential ox­
ti•ndinl! from grournl G14 through the side 
switeh' wipPl' 2ll9, relny springs 242 and 24:l 
and pt'irntt• wipPr 221 to tlie prirntP hnnk 
eontaet 214, and thence to the corresponding 130 
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('OitbH:t in ti1v L~utk i,!f l"Hl'11 ur nll' ('dlilH's'ior:-; 

whi1·h hav" a1·r·p,.;5 to tlw ltil(' #:':~:20. .'\ cir­
,·11it a l~o ,0 xt,•1Hls fn,111 I 11:,' gronnd G" 
through ilw pri1·att· wipt'l' :!:il :ind contact 

5 :2-1-1 and tl1rrn1gli il11· c11t,,df ,1 in,ling :.ll:, of 
t!t1• li1w swikh C" to t11P ba\1:1•,·1 lead 1:20. 
Th<> winding i l:i, 11pon °w·•·tiz;;12, aiti:i•·h 
thP at·n1cd111·11 ·:2·1C,~ w_hit11 di:-:1·n11n('t'.1s:i.H• F11e 
,;wiiTh C0 frnlll tb• Jim· 1Jf ,;1i\J,;!ation A'' to 

10 pn,V<<lli the op,•t·a(ion nf th,· said Si1·itd1 
WllPn tlw ·nci•i ver is r<•1110\·cd. 

.\.ftl'l' the 1•onn"·sation is comple.te,l the 
re lease o_f rl,,, central oJlir·,• ESWitehing a p­
pa rntns i.s initiatl',l by tl1r rcstol'ation of tho 

15 rec1•ivl't" 1 o the :switch hook at the calling 
:oul:,,;ta.tion. vYben Hie n•e('i\PI' is replar·cd 
on dw hook the springs :l/J al!\I :11 arc sqm· 
"ntc,1, thu;; opening 11m cin·uit ot the rr>lay 
7:1 of th<' connoctor H'. Tl,e relay 7:3, upon 

20 dPi;rn:org-iziHg, operno tlie eircnit nf the rd:iy· 
P:J and also opens the lxidgu Dr-rnss the con­
ductor;,. 1.t,J and 14.J lJmJllgi, th· !'('lay BO. 
Tlii• n•h\' :-:::: r,·P1:1ins c•nf'l'•!i""d fnr a ,d101·t 
lirn•.• anv·r ib l·ircnil is OlH'l;('d; lrnt 1dH·n ihe 

25 briclgP is n;nH,Yed frorn.· tiH" c1,i1,1udor·,: 1,rn 
and 14t the n•hiv 80 :tml thl line rrlay 1D4 
of tlw i·<lnru•ctor H imnwdiat,,ly de,;ncr·giz(\. 
'lh· rP1ay SO, upon clri:11t,r·µ·i1i1,1:r. clo:c0s the 
circuit of the i•p];;y Bl, \I hic\i ,.,H,rgizcs, lrnt 

30 withuut function ,11. thi~ ti1w•. Tho d,•ener­
giz:1tion of t},e l\elay l!H of till· ,•ornwct.or H 
~:t•I"\~P.~to OfH_-•11 thv l~'ifl'qi[~ nr ihc n,lt,•a;o-;(• rP­

.iav;, 1\lfi, 1:-ii; ,1nd 1:i'i' 0f iii(' ,01,;\h':.C,r !1 and 
sviedm's F :l!l,1 B, ,·(•"'P"d i Vl'l;\. The;:;,, !'C-

35 ka,;1.• rehY~ ,dl d:•i'u,•i·!!iz" afhT :i cl,,,rt in­
i r-rval a-11~1 cfi:) . ..:e 0 1<' (~nt•t·l~l:1,ing- eir(•nits Cl-f 

thn !'('l(1.a~-T nn_~-.~·ne,I s of- thP,:r 1'('~ ,pee ti ve 
~\\rite.hes~ 'fJu~ t'?H?V,,'..(izinµ; {'in·uit of ·i hP. l'f; •• 

• [Pac:1• ma~rrwt :l 11 of the <·orrn,•,·i ,,1· rI e:-.teuds 
40 from µTOl11ill 0" i.hrmwlt j lie ·-prings :205 

and :W+, SIJC anil 2.tR, rnfon:-;p J11aµ;i,..t, ::!11 arnl 
spl'illg,c: 2J'! an1l 21:11o tl1" l•:ttlPl',V h•all 1:20. 
Tlrn rdcase circu iL (,f th1• lir~t- :0 1•J1•dor E, 
wbil li jc; c:imihr to thnl of tlw H'C: 

45 oml ~1·l1•dor F, l'X1••ndc; frurn QTOlllHl qn 
th1·ung-l1 th ,'T;.ings E.:i and lfiS, 15:) an<l 
1(,1, rPh•a~P n1:1gt1(•t (17 ,1.nd q,rings 1T;1 and 
17~ to tlw li,1ttcn· k:ul !20. Tk· ,::ri<HlS re­
kas,, mag1rn1.s. 1ipo1t Pn0rgizin,~. n..!1•:1:-,• tlrn 

50 J11(•chanism <d' tlrnir r,.•,-p,·<·!iYP ~,1·ilr·hl's, al­
lowing tlu•m to t·rot 11rn (o 111>1 i11ai po,i-tiun. 
\Yli,·n llw ,.;JiafL of (':tt'h :c:wi1ch r,•:tdies it~ 
101\'\'~t po,-,it ion i1· opPllS it•, nl1'-11n1·nvil 
~prin1 . ..-s lo all<>w ltll' n·ka''P 1nn,n1d, [o ,k-

55 ;;11<·1·µ:izu. \Vlwn th(' e,01,,H•,•tor H i..: n•!<•as(•d 
iJ t1·11HH'<", 1111• guarding l'''t,·1111:il fr,>m t.h,, 
priY,1h- h111k ,.,H,bd;,; ()f 111,• ,·,111,•d liiie and 
:illn·,1·~ tlw ,·nt..,,tf 1Yir:din"':.: Ii, of 1 he· ;-;wi(d1 
C'~ to dPi;r~C'rµ·izP to 1"{1

: .... 10~•:. l hi· ~v.:i(,·h ( 1

:.- to 
(iiJ /I~ 1inP. 

Ti,1• ,l,,;·,,i<'l'/riz:1!ion nf tlH: i·Pl:,y k:!. (the 
,·.in·11it of wLid1 wa:, opc11,'d hy Urn dni:l!er-
0 ·iz:tl i<>il ol' t ii,• n·l:iv 7:q di,,,:olllll'<"lS tilt>, 
ltoldrn,r <•l 11nd fro11i' t11P ll'irnling ,j!) of the ~- ~ • ~-

lirw ,1Yikh (' :rnd f 1 01,, lit<' wi11<li11g L,( uf 66 
rla\ t·<•lny 7D. Tb,, ,k,'11prgization of thl' 
wind inµ: '49 of tb2 <.,\, it di (: :'ii !,,m.; tlrn n rnrn­
tun• ;;:1 ,rnd p1t111u·cr nm, :;,s 1,, , Ptllrn t,) 

nonna! po.~ition. \\'b•n !LP, pl11ngvr arm ;)k 
rPsinres, thr liEl' i~ ,.lisc(J)l!H'dP(l fro1L1 t It,. 70 
connedol' IT', find tl,l, S('J•,u·,dion of tlw l,unk 
,q,1·ing-,: 0lt and -H, l,r,..ab th•· hold in~~ ,·in:11it 
tl1ro11/!,'lt tli\' wi11di11g 1.\!/ of d,!' rt>l:i~ 'i!l :rnd 
lhP mag11Pt hi,. of llw :-l'l·o!ldary swit,·h C'. 
The nmirnet 8ii. n111•11 ,lviwrgizing. [H'!'lllt1s 75 
its plunger and ,·11/ - of!' ,n·H1a! urc l:!() to be 
rn,,torl'd to nornrn] pociit ion, Urn,- IPa,·ing all 
the ,1 pparatns 1.,111 ployed in I lH, conH(•d ion i,, 
its normal posit iun. 

Hdurni11g now to tlia! ~iag'P of th,_- op1•1·a- 80 
tion when ·the wip,T~ of the cOHnc,ct01· H 
lHlYe l.tN'll p1:we<l ,ill c,1ntnd wil!i llir· tprmi, 
nals of th,~ 1·allctl li11P, alld l,pfon• t\w priva!t• 

. lrnt!!nd n•la,· :2111 !ia~ falkn hai:k. ii will lw 
eX[)lairn,d l1<)11· th•• , :d Ii ng •;1dlSlTil;rT l'l'C<'i n·s il5 
1h11 busy sign:il 1,lw11 J lH• (':tlhid liri<• is hn~y. 
Tt hn., hP('l\ :SPPn lh:il wh,·11Pnr a Ji1w i~ llll:.;v 
!hen· is a 1:rn:,rdin,::; grn11nd po:P11tial ,1t ti;;\ 
1·011nector prfrat<' hank ,·111.tact,, of the lim•, 
Tl111,;, when tlw 1·,,Jay :210 falls 11,wk, with !JO 
the ,viper 221 n•-ti1ig' 11pnn n ;!TOlllHl<>d ('\lli· 

t,H·t of u linsy ]in,,. :1 ,·il'cllil is ,·lm,(•d ""j-(';1d-
i11µ; from th;, gn,u1,d .. ,i rn11tad. thrnng-h !ht• 
ilYiper ~21, cipring·,., :!. 1:; :11ul :: k\ 11i11ding :2-J.I; 
of the relay :mu, ri1:gt•r rd:1y spring.~ :2:;1 ar,d !15 
:!:12, sirlP swit,·li ,,,, 11<•1' :!:!,, 111 h1,·l1 is no11· in 

SP('0!1d no,,ilion), c1,ring~ :ci,(1 al!d :31C of tli,, 
rda.y 2io uial prin:te 111:iglld :211 lo tlH• lm1-
t.crv 1<-arl 120. Tb(' n·l:iv 2:io i;., P1wrgiz.-d 
11p;;n <·0111ple1ior1 ol' 1lii~ ,'.in·uit and lh(; pri- 101 
1atP magnet rP1nai11:-: in its op(•ralP<l p(wil ion, 
thns ]o,·king- iho sidP swit.-h in ,;t•<:tmd po,;j .. 
tion to pn•,:<•nt tl1P ,·nmpll'i i,,n of coim(•,·tion 
with tlw busy lirn·. Tli,, PnPrgi:mlion of tli" 
r(•,lay 2:10 c:tnses th,· 1·pJ,i~· :!:ii to be PH(•t·gizn1 10;, 
onT a circuit exh·1 ,di I1g from gl'o1111d (; "' 
throug-h 1hr. :-prinp:., :H,, mu] :2:,~, :2:i! :1Hd 

:!fi3, relay 2:.1 and spri11µ:,,; :!fi:"i nnd :l,11, lo 
tl," hattery !Pad 1:30. The· n·l:ty :.1:d, 11po11 
PlHTgizi.,g·, <1i,;com1,•('ts ti!(• rotal',Y 111:ignet llO 
:218 fr(;,, tfw i1np11lse .-,prinl,! :W4, :-:ltifts the 
hol,ling: ground i,f !he n·l:iy 2:10 antl printlr• 
magnl't 214 from the• private hank contact to 
ground (l1\ awl r·11111w;·l,; tho hns.Y sii,rrrnling 
rnad1ine l with tlw ,·,1liing liJW, T!11! ,•.ir- lH, 
rnit o,·et· ,which th" rnllin:r s11bstation l'f'­

,•;•iY(:!-' the hnsy :-i,i.::nal ,•xh,1ids from ti!(' hat-
h•1·,· lead 120 1.hrnng·h tl1" i'.P:·ondnrv win,l-
ing of th<• ind11dicn t•oil ';2;"i7, thro'ngh lltl' 

:cprings 2:oH arnl :!-,i:l ol' tl,c n•!ay ':!:il, side 120 
swit.t ➔ 1 wip<'r '2:21. ri11gp1• n•!ny spring;; :1:ri 
and 2:11, ,·0111l<'1is1•1· 21\li, tlwrwe ovpr the 
lw:11 y 1·011d1H"1or~ ,;]«1w11 in l<'ig;c;. 1 and :2 to 
and t iirn11:2,Ji IIH· ,;111,slnl iou A arid J.aek to 
the t'Olllh'('lol' II, thrn11g11 lhc 1i'itH1ing- 2fi1 12;> 
of tli,· t"l'lay lll! to UTfillrHl (; 111

, th(•1w,1 

thr·o111.d1 lmli,•ry B to 'rhe ,;iar1inµ· poinL 
The ealliHg :,11b::t:1tioll will conti111te to re-
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reive the busy signal until the reeeiver is hung up, wlwn the switches will be released, as p1·evio11sly explained. 
The forf'going is a description of how the 5 subscriht>r at substation A may call a sub­scriber at a distant exchange. It will now be P.Xplain<'d how connection may he ob­tained with imother subscriber at his own exchangi>.. "'hen a sub8cribe1· at the branch IO exchange desires to call anotlw1· substation of the same exchang<'· he does not call the regular number, but simply prefixes a cer­tain digit ( in this instance 1) to tlw last two (!igit8 of any numb<'r in his exchung<'. 15 For instance, if subscriber #@00 wishes to eall subscriber #5040 he operates his ealling ae,ice for the number 140; if he wishes to call #50-20 he calls #120, etc. Rome certain le,·el of the banks of the first 20 st>lector switrlies of the main exchange has no trunks eonnecte<l to it. In this case it is nss11med that the first level is t.he one which has no tr11nks, hut any level may be llStid for thi~ purpose, it being under.stood that 26 tlw number which the branch exchangp. sub­ser·ibt•r prefixes to the last two dif.,rits of his number must correspond to the '·dead'' JeyeJ of tlw selectors. 1iVhen the snbs{'rihcr at stihstation A removes his rrceiver to e,dl .so #liO the switches C an<l C' operate in th<' same manner as previonsl,v explni1wd to extend the connection to tlw first se]!'etot· E. When thr calling dcYice is OJ)(>J·:it,.•d for t hr fir8t di,g-it ( 1) the selector E opernh•s ·.35 in tltt> regrrlnr manner to raise its wipers one st<•p to n position opposite the first level of h11nk eontaets, aHPr which thev are auto­maticallyf rotahc>1l onto the first' contacts of this lern. Sin('e 1w tl'nnk lines are con-• 40 necfr•d to tbi, fil'st ll'n~l. no eir<'uit is main­tai1wd throng11 the relay 80 of the con-1wetor H' after the side switch of the se­leetor E h•aves ! he second posit.fon, and con­Sl'CJllClltly the reln.v 80 deih1Prgizes. Of 46 course, tht• line rl'lav 7:J of th(' connN·tor ·t1 1 r·etm·ns 1o i1s 01w

0

rafo1l position immedi­atPly aftPr tlw impulse is delin·red fol' the first di~it; t·oniil'tpwntly, the de1;nergization of tlw 1·<•lay HO br('aks the ]1ohling circuit 50 of th!' magnet H(i of the seeondar·y switch C'. Tiu• s<'eondary switch is imme1liately r<>lPase(l by the dei•nergization of the mng­mt RH. The separation of the bank springs rn7 and 138 bv the withdrawal of the 66 plunger <lis<·onnects the batt<>ry from the relay 81 to prevent the 01wration of the snid 1·elav during the snbsetp1ent ope1·ntions of th!' c<>m1eetor. The engagl'ment of the springs 12H, l:!7 and 181, npon the cle-60 pm•r1.6zation of the magnet 8G, elost•s au· en­ergizing circuit through the conneetor re­lease relay i-m. This eircuit exten,ls from /.\TOtuHl G2 tlmrngh the bank spl'ings 4-l • u11<l -Hi, sp~s 110 and 111 of the relay 

73, springs 262 and 263 of the relay 77, 66 rPlay 8:3, spring-s 264 and 265, 2G6 and 267, <'OJHludor lfi3, springs 131, 127 and 128 HtHl magnet .'lfi to the battery lead. 120. .\ltho11gh lh(• rel:1y 8~ is energized over this ,·ir<'uii, ~11tlfri,.nt current ,loes not 11ow to 70 op,.,rati• thl' rnngne( 81>. The engagement uf t}ie springs :W8 and :WH of the reby 83 (•onneds the impnlse spring 1()1) with the \'ertieal mag1wt llG through th!' rday 8±, thr1s pla('ing- tl1e connector in p1,sition to 76 respond 1o thP impnl.ses for the List two digits to complete the connection with the 1·alle<l snhstation. The• relay 70 is main­tainNl energixe(l by the cirrrent fiow:ng through the winding 154 during the fol- 80 lowing operntions of the connector. Of eourse, tlw s,.,Jedor E i,.; automatically re­lPascd ~lwrtly afh•1· its wipers haw,· been rotatNl ont<; a ''dead'' contact., because HH•r<> is tlwn no gronn,1 to maintai11 the re- S5 lny 1,)7 energized. 
l\'heu the substation caI!illg ticYiee is opPratl'd for the tl'ns digit ('.!) ilw relay 7ll is twic(; monwntarily deenergi:zed, L'ach tjm(• do,,;ing a circuit through the n~rtil'al 90 magnet !ifi. This cireuit exh•nds from gronrnl C" t·o the spring 110, as previously trat·t>d, tl1Pnce thl'Ot1gh the :;pring 109 (witl1 w!,iel1 tht' spring 110 E·Hgag(>s), springs 268 and ~HH nf tlw islolY-acting relay 8:3 (which 96 l'Plll:t in;; Pnergize11 during the operation of tlw l'('lli:V ;-:i). i,rirnie mag-net rt>lay 84, ver­tieal magnet. (;(; all<l sitl1~ switch wiper 70 to t lH• l1attt·1·y lPad 100. Th(• Yl'rticnl mag-HPt• I'('CPin•s two impnlses over this circmt 100 and opp1•:HP.~ to ruise tlrn shaft trnu wipers (i3, !i-1: ,i nil (i,, two :,;ll•ps to a posit ion oppo-;-ite the Sl'('O!ld l('nJl of bnnk contacts. The pri ,·at.• rnagnrt r<'!ay 8± operntes in the same mnn1w1· n:,; tit<' relav 210 of the con- 101 lll'do1· II lo elosi> the cir~uit of t.he private mag-net 7:!. T\1e n•lny tH dei.>Migizes after thl" lust impnls,, is t!'ammitterl to the verti-c,d mai!nd anr1 opens the cin:uit of the pri.-nttl' magnd 71, whieh in turn rlei.'m•rgizes J 10 and pern1its tliP si(h• swikh to pac;s to sec-oml pnsition, tl1erehy plaeing the rotary magHPr H7 lllHlPr control of the relay 73. •• .Ench tillw the relay 7:3 dci/nergizes in re­sponse, to the irnpu],;ps for the last digit n 1 Ui • ein·nit is dosed through the rotary magnet (i7. This eircuit extemls from f.!'.l'OUn<l 0 2 to ana through tlw spring;; 110 and rnn, us previously trac('{l, through the springs :!GR and 2(;!), l'elny 8-1, springs 270 and 271, 120 rotary nrngnet fl7 and side swikh wiper 70 to the h11tte1·v lead 100. The relar B4 l,"'ing induded in • this circuit is illso • erwrgized bv tlw first imjrnlse aEd again closes the eir<'uit of tht• priva~e magnet 72. The re- 125 fay 84 ilt•l•nerg111e{; again afte1· the last im-. pulse is trnnsmitt;ed to the rotary magnet and again opens· the energizing circuit of 
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the magnet 72, which then trips the si(le 
i;witch to third position. Upon read1ing 
third position the side switch wiper 70 con­
nects the ringer relay 78 with battery. The 

6 ringer 'relay is th~reupon intei:mittently 
energized over a c1rcmt extendmg from 
ground G11 throu~h the, interrupter 274, 
springs 272 and 213 and relay 78 to the 
batter,v lead 100. Each time the relay 78 

10 energizes it operates in a nrnm)rr similur 
to the relay 229 of the rnrmector H to dis­
connect the calling and ('alled lines aml to 
connect the generator L' with the called 
line. ·when the called subsl'ribet· answers, 

15 the substation is provided with talking bat­
tery current through the two windings of 
the back-bridge relay 77, just as in the ease 
·of the connector H. When the relav 77 
energizes•, the springs 262 and 2H(; are forced 

20 out of engagement with the springs 21.i3 and 
2671 respectively. The separation of t!ie 
springs 262 and 263 removes tlw short-cir­
cuit from the resistance 275, arnl the separa­
tion of the springs 2f.7 an<l 266 removes the 

it· short-circuit from the relay 276, thus al­
lowing current to flow through the relay 
276 and resistance 275-in series with the re­
lay 83. Th.e rday 276 is ~nergized hy thi~ 
cuITtlil.t and operates to force spnngs ~b:, 

ao. and 273 out of engagement with the springs 
• -264: and 272, respectively. The tfo;engagc-

~ ment of the springs 272 and 273 opens the 
circuit of the ringer relay 78 to prevent its 
further operation after tfw ealhxl snbscriher 

35 haR answered. The disengagement of the 
springs :!f,5 and 264 opens tlw short-t·ireilit 
of the n•la,· 27G •tt a second point. and thus 
prevents the energization of the rt•lay when 
the calll",d subseriber hnugs up first, and 

40 allows the back-britlge r1•la_v to dPl'nPrgize. 
·with this arrangement tlw h<·ll at tlw < allPd 
sub8tation wiH not b(, rung a se,·oll(l time in 
<·nse thl' crrlle<l sahscrilwr hangs np hi:-; re-­
cein,r heforn the switdws am rel(•ased. 

45 The relea;.;e of tlw r•entrul oifiee ,;witdws 
is brought about by the l'<)::;toration of the 
rec·ei vcr to the hook at the cnl!iug substa­
tion. The disengagement of the, spr·ings 31 
aml 30 at the ,mbstiition bv the downward 

GO moverneut of t.he switch '!wok opens the 
em•rg'i:r.in~ drcuit of_ tlw conne(·tor line re­
lay 73. flw relay 73, upon defoergizing, 
opmu; t11e energizfng circuits of the relays 
s:i and 82. The relay 83, upon deeiwrgiz-

55 ing, doses the circuit· of the release magnet 
74. This circuit extends from the ground 
(P through the springs M and 45, 110 and 
109, 268 a,1d 277, release inagnet 74 and off­
normal springs 75 an<l • 'l'> to the battery 

60 lea1l 100. The magnet 74. upon energizing, 
restores the ~Ollll(~ctor H' to normal posi­
tiPn, whereupon the shaft forces the spdng-
75 out of c .. 1gagement with ihe spring 7H 
to allow the release magnet to deenergize. 

05 When the relay ~2 deenergizes it causes th,1 

rdt•,\s1: nf tl1i' li,w :~wi1.-l, C. in ihP 11m11,K:t' 

aln·ndy ,•xplai1,t•1I. 
H.-1 nrni11µ- now tn that ,ti,g,, ,)f tlie opern-­

tion nf' tlH• .. -onm·dui- II' ,-:lwn thv wipers 
Int\!' !>1•1·11 pian'd in ,_:ontad with tbe de-- 70 
sin•d li11 ... hl'f'un• th<· privatP 1n:1g11r\J- n·ht_y 
8l dPi;rn,rgi;,p:-,, it will be \'Xp!ain,•ll lww tlie 
1-aliing ,,11h~nil,\'t' i~ gin·n th,· bu~y signnl 
in t·a:-,:• tl,, .• ,.,,IIPd li1w i~ lrnsr. "\Yht•Jl ilw 
pri,·a1(, 111:ig1w1, l'l'la_v ,l<,i~1ll'rg1;,:Ps (wi(h llw 75 
pi·int1t• 11ipnr r,:; iH ei1g>1_£e11u,11t with a 
grot11JdPcl co11hli·t nf tl1c• ln1~y fow, nm1 tlw 
sidle' swit<"h in .;p1·oud position), n l'ircl!it j,, 
1·losPd Pxtending fni111 th\0 grnrnHkd hank 
r·011l;1d thnni~h tlH• wipl'r ii;l, sidP :-,witch 80 
wipt'l' fi!I (in ~<'L"Prnl po,-;ition), _;-;priags :!7K 
nud :27! ➔, l'<'ia,r :.-'!iil, ,-;pring-;-: ~Hl arnl :!8:l of 
tlw rdny 8-l :u1d pl'i rntP rna/!nd 7:! to the 
bt1ttery lead 100. The current flowing oYer 
tliis ci1rnit maintains the pciYatp nia!rlil't 35 
in an t-m•rgizt•d positioH, Hrn~ ](>1·king tlw 
side :-;witd1 ill s(•eniHl poc-ition. The rPlny 
:.-'1-i() i-; ah,,i Pltl'l'/:t°ized li,Y tlw dos1ll'P nf this 
J:i:.;t , i r,·uit and operal<.'S to cli,-;1•u11n<'d tlw 
ro!:1!'.I' nrngnet (,7 from the impulse.• spring 90 
lU:i, ,;hift the holding grnund ol' tlw rPla.,· 
:;:::-,() and magnPt 7:2 from tlrn irrounded bank 
conlad to grnnnd (;rn by way of tlie sprini.;:-
:li'!) nnd ii-i:I, ~8-~ and :.c',f, n11d :--idP swiklt 
wi Jll'l' 71. and to r·onne(•t. tlh' b11~y sig-nn lin/! 9/i 
11111,·!tim• I' with tlw ('ailing- li111·. Tht> ,·ir­
c11it OYC'l' which nw ntl1in.!.!' ,mb,;tation r,, 

,•pivf.':·.: ilm 1.rnsy f'ig1wl f':(lPn~l,; frolll tl11• lrat­
for-v h·:id 100 through th(' S(•;•,md:,;-y wind" 
i11g· of (lit\ i11d1H'ti,,11 coil 8:i. spring~. :!.,'-'.1; and 100 
287 of thf• n°la,Y '"'80, eont:u·t p,,i11t :!.":-:, ~i!k 
swit,·h ',vip,·r ,;:-;, ri11gvl' n•lay ;-.pringh :!.1'1:1 
a11d :!!HI, ('!>Jld,·nst·t· i!JJ, 11H•rn'l' to and 
through tit(• sul,,;Lition J, nml l,a,·k tl,rongh 
tl1'-' il'ind11,;t 1!18 nf th• r•.•lay 7:1 10 gr,,1111d .. 105 
all(< 1lwnn• dno:1gh l,att,,.ry B b tlH· ,,tnrt-
i11!! JH,int. D111·ing tht> tiun• tlit> ealling- ~nl1-
.stalion is rt'C(•iYill,!! the husy ,-;ignal rh1• (:(}Jl• 

1wd1011 lwi',n•Pn 1!,e ,·,tlling· ,11111 ('ailPd lin(•~ 
i:; nwintni;ie,l opPn 011 ,11H; ,-;i,k h,v the lilag- 110 
iwi 7i:. 1·.-h;d1 i., ,·.nngi:wcL ,rnd on tl11, ,,thT 
sidr l,y tlw ,;id,, s1Yitd1 wipr'J' i;~;, whit!, is 
in .~1.'COJh! position. Tlw ,·onnedor i~ rP­

leasr•tl fn,n; !hi;; ·po:-:ition iu llw sullw man-
!H'l' a,-; wlwu ('Ollll('<-lion is ol,t.ai1n•d with an 115 
idle liue. 

The eonnedor J--1'" is used onh· 1\'la•n a 
brnw:h PX<:hangr ,-ubs,:riher ealls ,n~oil!I'!· sub­
scrilwr of the' SalW.', hr.111eh fXehai,g,·. Tu 
enable, l,raneh PXehange subscribers to Lt, 120 
called from tlw 1uai11 ,~xehungt•, or from un­
otl1er ht·un<'h p;,..change, ea<"h hran('h exdrn no-e 
is provided with 01m 01· lilOn• ('<mlle<"t,;·~ 
si111ilar to the c•miiector H ( Fig. :~·). which 
wmdd l>t• ,·oanc,:tt>•l lo trunks ll'iHli.ng from l ?6 
tlw ba11k contads <)f fiCCO!lll ~c~ledor,; in tlw 
lHlt~ll ,;xdwngP, The main exl'lwngt' Hll\J­

scnlJ<.:r,.; would call t.he hrandt ex::hange 
snb~•:r!/J:•r~ in the,n,gnltu· way, using all four 
dtgii:; of Uw mimtis?.r. lSO 
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From the foregoing it will be seim that I 
prori<le a systeni in which " subscriber of 
one group rna,v call anotlwr of the same 
group without extending the call through 

5 the niain .01· Cl'ntral station. The contacts 
41 and 48 serve as a terminal for two trnnks. 
One trunk leads to the connectol' H' and the 
ot}wr trunk leads to the non-nunwrical 

,-,switc-11 C'. Ml>,lll,; a1·e prnvidetl, as describetl, 
10 for p1·p\·ent ing ojll'l'Htion of tht• connector 

whPn tlw (·all j,, through the line switch C' 
and the selector E. In the selector E the 
·bank lewl serve,; as a means fo1· prPYenting 
nsp thereof when tht> call is tluough the con-

15 nedol". Bv the ealling din! at the substa­
tion the calling ,;ubsctiber determines which 
trunk is to he used, the one leading to the 
switch H' or the one leading to the s.witch 
C'. These switehes nre controlled over line 

20 cin:uits inelmling the two sides of the calling 
lino in series. During promotion of the talk­
ing current, as indicated in heavy lines, the 
conner·tor H' is connected therewith, bnt in 
un inopt•rati rn condition. By n "conn<'ctor" 

211. J mean u switch capable of operation in ne-­
cord:mc<' with two digits of the called mun­
ber. By a "seledor" I mean a switch capa­
ble of oi}eration in accordance with one digit 
of the ealle<l rn1mber-that is; capable of a11-

SO tornatically S('!ecting an idle trunk in a pre­
determined group. 

The arl'llngemPnt of the swiklws in a com­
plete system,-RHch as is (fo,closed in the fore­
going, is, as statt>d, repr(•sentcd diagram-

36. maticallv in Fig. :5. In this figul'e tlw1·e nrn 
showu i111nrnber of branch or subexchangt's, 
eaeh provided with primary switches C, sec­
ondary switches C' and connPctol's H nn<l 
H'. To each subexchange there is allotted 

40 ut tlw main <,xchang-e a group of first selector 
switches E an1l a group of second selector 
switclw,; F. , 

·what I .claim as mv inwntion is:---
1. In 1t telephone sj1stem, a trunk f01· local 

45 calls, a trunk for calls thrnngh nnothPr ex­
change or station, a set of contacts serving 
as a tel'minal for both tmnks at one end 
thereof, an ai1tomntie switch for conni•cting 
with said terminal to extend a call ornt· 

50 eitlwr trunk, automatic uwans for eompkt­
ing call,,; fl'Om one trnnk, an<l means for com­
pleting ralls from th<~ other trnnk. 

:l. In a tdephone systnn, a plnm.lity of 
trnnks, n singk tPrminal nffording access to 

55 all of sni<t tnrnks, whPrt•l,v the trunk;; are 
eonm'dPd in 11111ltiplP to siiid tPrminid, nnd 
.in a11tomati<· swifrh nllotte<l to the other·end 
of pad1 trunk fo1· extl'nding connection 
therl'from, <•ach trnnk cn1.11prising a pail- of 

60 ,·oier-e111Te11t _.omlnctorl'I. 
H. In n tPlPphonP ,elJStPlll, a plm·ality of 

talking trnnks, a te-rminnl eornmon to nil of 
said trunks. wlwi:e'lJV saitl terrninnl is IWl'l'S­
sary for Pxteml:ing- :i eall m·pr any trunk. an 

66 automatic switch fo1· t!etprn1ining the proper 

tr11nk for use in making any call, an<l auto­
niatic means fol' t•xtending a connection 
from said tr11nks. 

4-. In a telephone system, a plurality \lf 
trnnks, a tel'minal common to all of said 70 
trunks, means for engaging said terminal to 
connP<·t a c:alling line with saicl trunks, means 
eontrollahle at the calling substation for 
electing which trunk is to be used in com­
pleting the call, arnl automatic means for ex- 75 
tending a connection from snicl trunks. -

5. Iri a telepl101w system, calling mecha­
nism for transmitting impulses for sending 
either local or trunking calls, a pair of 
trunks, a singlf' terminal for said trunks, 80 
whereby both trnnks lead from the same 
terminaL a connector at the ernl of one 
trunk fo·r use in establishing local en !Is, tt 
trunking switch t~t the end of the other 
trunk for use in est:tblishing trnnkin_g: calls, 86 
subscribers' lines terminating at s:rnl con­
nector, trunk lines leading from said trnnk-
jng switch, a first selector for ench trunk 
lint', said connector having u relrry for con­
trolling the said srlectors when comwdion 90 
through ·a selector is nrcessary, and sn id 
selectors having mt>ans for prevPnting n:,;e 
thereof wlwn ('OllllPl'tion j,; necessary throngl1 
the Prmllectol'. 

Ii. In a tPlepl1011e system, calling rne!'ha- 95 
nisrn for tramrn1itting impulses for sPnding 
(':tlls, a seh•do1·. a connedor contt·ollPd by 
said. impnlst>s, lllt>:rns for com1Pcting with 
said connector aJHl sPleetor, and ml•ans in th\\ 
i;p]1•(•tor for pn'\'l'llting continued HSP tlwi-Mf 100 
when the c·all !lll!St pass through the l'Oll­
nPctoJ'. 

7. In a telephone s_vskrn, rnlling nwcha­
nism for t1·ans111itting impulses fo1· SPrHling 
calls, a (·onnP!'tOl-' eontrolled hy said im- 105 
pulses, n sdretor, tn<•arn, in the eonnl•<·lor fol' 
('OJ1trnlling tlw S('kc-tor when tlw call lllHe.t 
1iot pas,; tlil'ongl1 the eonnector, and menns 
in tlw :-,\'lector fnr Jll'l'YPnting- llSt> then•of 
when the en ll lltHHt pass th1·011gh till' ('on- 110 
nector. 

8. In a teleplio1w sy~tl'm, <'ailing llH'<'ha­
nism for tmnsmitting impulses for semling 
calls, a tenl!inaL a pair of trnnks <·otrncdPd 
therewith. n eomwdor at the l'Htl of one 111! 
trunk controlled b,v ,.;aid imp11lsPs, a non­
numerical trunking ,;\\'iteh at llw end of tlrn 
other trnnk, n n,J11-n11mc•ri<'al t mnking 
:-;witch for comwcting with said terminal, a 
selector, rrwans in saill eon11e<•(ol' fol' <·011-. 120 
t.rollin~ said sf'h•ctor wltl'll the eall is through 
the Sl•ledor. nml 11ie1111H in tlw st>lPd<>l' for 
.preventing usp tlw1•pof when the call is 
through the eonneeto1·. 

!l. In n tl'lephone Hy:-;tm11, c·alling u,echa- 126 
ni;;m for tninsutitting- impulses for ;;endinp; 
<·alls, a switeh eontrolliid IJy sni<l impuli-e;;, 
another switch, means in the fir-st switch 
fo1· conti-olling the second switch when the 
eall must pu.ss through the second switch, 130 
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mean:;; for pr·en,nting HSI" of the serond switch when tlw C'aJl must pass through the first switeh, and means for prevrnting use of the first switch when tlw ea 1l is through 6 Ow Reroml switch. 
10. In a telephone system, calling mecha­nism for transmitting impulses :fm· sending (·alls, a l"onnr• tor eontrolll'1l hy said irn­Jlll lsPs, a seh,dor, means in the cc;nne('tor :for IO eontrolling the selector, means for prenmt­ing operation of the connector when the se­ledor is opernt(id to extend a call, means for aut.ornutically restoring the selector to nor­mal when t!w <'all is through the connector, 16 and mPttns for contrnlling the connector in a<:cordance with the last two digits of the called number. 

11. In a tclephmw system, calling ruecha-11i:-m1 fo1· transmitting impulses for sending 20 calls. a connector controlled by said im­puh,es, a selector ha Ying- a plural1ty of levels and o'\;erable to any level and having means for aiit'omatil'a.lly releasing when raised to a pa.rticular Je,,Pl, nwans for rcudcring the 25 eonnectOl' operatire when Ow se>lector is thus released, and means :for prernuting- op,w,t­tion of the connector when the selector is raised to some otlwr le•:el. 
12. A telephone exchange system compi·is-30 ing- a combination comwctor nn<l repeater, a. talking- eircuit from which the said combi­uatioH instrument is excluded when m,ed as a repeuier, a talking cirrnit in which the said instrument is included when used as a con-35 nector, and s'llitching- means in said first­mentionrd ('ircuit controllcrl by the said in­f.;trument, when used as tl repeater. 
13. 1n ·a telephmw sycfom, means for forming a j afaing- circuit, a_ p!ura1_ity of con-40 nectors, mea1;s for operatmg said connec­tors, anr1 rnenns for temporarily remledng the same inoperaJive hy the formation of said circuit, each connector being operative in acc{)rdancc with two <ligits of a called i5 nnmber. 

.I 4. In a telephone system, a trunk for local ('alls, a trunk for calls tl1rough another exclurng-e or station, a set of bank contacts serving as a terminal for both trunks at one 30 end thereof, n1eans for connecting w~th said terminal to extenrl a call over either trunk, means for completing calls from one trunk, controllable oYer the two sides of the trunk in series, and automatic means for complet-66 ing caUs from the other trunk, controllable ow1r the two sides of the trunk in series. 15. In a telephone system, a plurality of trunks, a single terminal affording access to all of said frunks, whereby the trunks (tre 80 connected in muJtiple to said terminal, and means allotted tu the other end of each trunk for extending connection therefr-,m, con­trollable over the two sides of the tru.nk in Sf'ries, !'ad1 trunk comprising a pair of voice-86 current conductors. 

16. In a telephone system, a plurality of talking- trnnks, automatic switches con­trollahle over the two sides of the trunks in series, a bnnk terminal common to all of said trnnks, whereby said terminal is necessary 70 for extending a call over any trunk, means for determining the proper trunk. for use in making any rall, ancl untomatic means for extcndmg a connection from said trunks. · 17. In a telephone system, a pluralitv of U trunks, a terminal common to all of ·said trunks, means for engaging said terminal to connect a calling line with said trunks, auto­m1itic switches controllable over- the two sides of the trunks in series, and mea!)S con- 80 troJlable from the· calling substation for electing which trunk is to be used in com­pleting the call. , 18. 1n a telephone sy~tem, calling oi~a-nii:m for transmitting impulses for sending 16 calls, a pair of trunks, a single terminal for . said trunks, whereby both trunks lead from the same terminal, a connector at the end of one trunk controlled by sa,id impulses, a trunking switch at the' end of the other to trunk, subscribers' lines terminating at said connecto1.·, _ trunk lines leading from said trunking swikh, a first selector for each trunk line, said conm1ctor having a relay for controlling the said selectors when connec- H tion through a selector is nece..'llary, each se­lector controllable over the two sides of a trunk in series, and said selectors having means for preventing use thereof when con­nection is necessary tbrough the connector. 100 lQ. In a telephone _system, a central sta­tion, a \llurality of subcentral statfons, sub­scribers lines t.erminating at the subcentral stations, trunk lines connecting the subcen-tral stations with the central station, means IOI for extending a call through the central sta-tfon from a calling subeentt·al station to a called subcentral station, controllable over the two sides of a line circuit in seritlS, and means aff'ording direct connectioti between 118 the lines of calling and called subscribers of the same subcentral station~ controllable over the two sides of a line circuit in series. 2(). In a telephone system, a central sta­tion, suboontra.l stations, trunk lines connect- JU ing the central station with the lilpbcentral stations, Mephone lines terminating at the suhcentral stations, connectot'S at the subcen-tral stations :for connecting a telephone line• ~,.f one subcentral station with a telephone 110 ime of another subcentral station, <:lOntrol-lahle over the two sides of· a line circuit fo series, and other connectors for connecting a calling line with a called 1ine of the same subceutral station, controllable over the two UL sides of a line circuit in series. 
21. In a telephone system, a connector for tindin~ the called subscriber's line, when the call is local, provided with a re1ay for re:. peating the calling impulses wh1-1n tlie call is IIG 



1,296,181 18 

to anothc1· slat ion, and mean:-; irnfopendP,nt of 
thP !!'1·011nc1 at thr substation for controlling 
said ('1>11nedo1'. 

2:!. In a tt•ll'phone systl•m, a ('onnedor. 
5 11ie,111s for eonll'ollin~ ;,aid ,·onrw\·tor in :w­

l'ot·darn·•.• ll'itli t1w last two digits of a ,·alll'd 
n1rnilH•1·, a sPlec:tor, said eo11m•dor liaYing a 
r,·la 1· for l'Ontrollin:r :-::iid ;.:ph•,•tqr, a tl'lmk 
lim< :ind a ,·irenit in°clt1din!!' lli,, two ~i,l,•s of 

io ,,:,id tr1111k line in sPri,·s ,:onl1·oll\'d l,y said 
n•hr to ,·ontl'ol tlw s(•lPi'tOI'. • 

2:\. In a 1Pl(•phone system, a !inti t·i1·<'11it, a 
f·o111ll'''tor, lll(•an:-, fol' ('Ontrnlling said ('on­
lll'dor, i 11 ac:,·onla nee with the last two digits 

15 of 1 ht· !'a !led 11umhe1·, on•r the two sidPs /)fa 
lin1· cil'C"Hit in ;wries, and a plurality of S!'­

lt•(·i or,. ;,a id t·onnPC'tor having a relay for 
s:11·,·<'~,in·l.v ('Olltrollii:1g said selectors. 

:!k ln a telephone syste1n, ll selector, a 
20 cor1IH•<·tol', Jllf•ans fo1· connedi11µ- a calling 

Jin,• with said r·ornwdor aml sd<•etor, 11Ieat1!; 
i 11 !lw .,el<'dnr for JJl"P\·enting cont i n11e1l 11i;e 
tl11·n'of \\'lwn tlH• (·all must pass tln·ough the 
c·111111r•do1·. and 111(•1111~, at tlw calling sttbsta-

.25 tion for 1·011trnlli11g tht> sai1l Sl'IPC"tor and 
,·0111H•(·lol' o\·<'r ti)(' two sit!Ps of a line circuit 
111 ;-,:(il'l(•:,.;, 

:!,,. I 11 a 11.•IPphorw systPm, a ,·ailing suh­
,_1 at i,)l], a (·.onrn•dor, a sP!Pf'tO!' adapted to b~ 

30 r·o11Jl<'<'t1·d 111t'l'i>to, 111P,llls in th1• connector 
for ""ntrolling tlw S<'lc•dor wllf'n tlw rnll 
I111I,t not pa,-,,-, tli1·0111.d1 tlw r·onrn•\'tor, means 
i11 th,• sl'l<•do!' fol' p1•prn11ti11g ttse tlrn1•pof 
whl'll tlw rnll 11111st pass tlirouglt the eon-

35 11vd11r. and JJH•a11s at tlw (•ailing s11h-;tat.io11 
for 1·0111 rol Ii ng t ht' ,;a id sl'IPctor anll con-
111·,·tor onT llH' t 11·0 ,-,itlt's of n line 1·in·nit. in 
~(•r1P:---;, 

:!I:. In a tPlq,hone systt'lll, a tel'lninal, a 
40 pail' of tr11r1k,-, ('Olllll'<'tPd t]1Pl'(\Witli. a coll-

11,·dor at tlu• l'lld ,if Olll' trunk, a non-numPr­
intl tn111kin;.t s1Yikh at the PIHl of the otl1t•1· 
t I'll II k. :l 11on-1111111Pl'i(·al trunking- sw it<"h for 
10111wding with said t<'.l'll1irntl, a ~l'l<'d.111·, 

45 m,·:111s in ~aid cont1PdOI' for ,·o:llrolling said 
c,plt•,·\or ll'ltl'll tl11' 1·1dl j.., tl1r,,111.d1 1 h!• s(•.l(•<"lor, 
J1wn11,-, in th,• s•·i<"<"1or for pn•\'t'llling- HSe 

tlH·n·o f w lwn 1 IH• l':li I is 1 lt ro11gli t ht• l'Oll-

11,•,·t ol', ,rnd 11,d:dli,· lin<' l'in·11i!s m·1·1· 1Ylii<"li 
50 said ,·m1nt•dor :ind ,-;l'll'l'tol' an· ,·0111roll,·,I. 

:(i'. Tn a 1<'I,·pliotH' ,.;y,.;tl't11, a ;,witch, a11-

oth1•r s\ritd1. 111t•ans in tlH• iir,~t :-,11 ifrh fo1· 
('1Hdrolli1w Iii,· sp1•011d ,-1Yitd1 11·lwn 1ht• <·all 
11111st pa.,.,,,...tl 11·011gli th,• s(•t·ond ,.c\\' i I ,·i,, 11I<•a11" 

55 f,,I' prp1·,·11tinl,! 11;,c• of IIH· sl't'fJIId swit..!1 
,1·ln·11 111<• (':tll 11111st pass th1·011gh tlH• lirst 
~witd1. JJH•:lll• l'nr pr1'\'!•JJ1inµ: 11,-;1• of t!i,· iirst 
~11 ilc-li 1111,·11 I l1P 1·:ill is tli1"011;.d1 t!i,• s1•1·011<I 
swit,·11, a11d 111<·1a]li,· li11!• •·•1·t·11it,-, 11\'l'r ll'hid1 

60 ,-,rid s11·ikl1t•:, al'<' 1·ontr.,llt•d to c•xtPud t·all,.;, 
:c!~. 111 a tr•l,•p!io11<• ;,ystc•m, a lint• ,·i1·(·11it. 

:1 ('llllll('f'tor, :I ,.;p]p:•101·. IIJP.IIIS in !lw ('()Jl-

1,pd,,r f,q· ,·or1tl'olli11g tlw :-,1•li•dor O\'(•.I· tl11· 

h1·0 ,,id,•s of 11 lin1• 1·in·11it it1 s,•ri<'s, I11t•:111s 
66 Jor pn•\·r•tll i11g opt•1·:11 iot1 of IIH• ,·01t1H•dor 

when the selector is operated to extend u 
enll. means for antomaticnlly restoring the 
seleetor to no1·1wtl when tl!e call is throug-k 
the conl1l'<"tor, and means for controlling the 
l"rmnector· iii uccorclanee with the last two 70 
digits of the c:lllerl n111nher. 

:2H. In n telephone ,;ysh~m, 1L connedor, a 
selector hari11,1r a plurality of levels and lniv-
in~ nwans for a 1_1tom11t ieally releasing when 
rats1•d to a pal't1e11l:u· level, means for n·n- 75 
d(•ring the connPeto1.· op!•ratiYe wlwn the 
selectrw i:- thus t·Pleaserl, rrwans f<fr prenmt-
ing- opemtion of the <·omH•dor wlwn the S<'-
1(,ctor is raisPd to any other lr~nil, antl me­
tallie line eirrnits for contrnlling said con- 80 
mwt<Jr and selector. 

ao. A telPphonc exchange ;;_vstPm eompris-
i111,; ll \'ornhination progl'!'ssiwl,v rnovable 
eolllll'<'ior l'Hf)Palet· for eonnecting- a calling 
anti a t"alktl lint' in a talking en·cuit, saitl 85 
l'Ppeatel' eontl'OllPd ovPr two sides of the 
falking ('il'<:11it in sPrit\-;. 

:u. A lf'l<·pliorw (•xelrnnge s,vsh·m eompris-
ing a f'0111bination eonn<•<·to1· antl re1watp1•, a 
talking ei1T11i1· from whic·h 11H' said t·omhina- 90 
tion instru1iwnt is l'X('l11tle1l wh1•11 11sPd as :1 

l'l'pPat,•r, a talking i·il'('llit in wliid1 thP said 
inst.rumPnt is i1w!t1dt•tl wl1,·11 11st'tl as a con­
rwdm·. and ;,wit('hing nwans in saitl lir,-,t-
11u•111 ioiwd ('il'<"llit contTollP<l l,y tllC' s•tid in- 96 
strnmPnt. wht•JI 11:-;P<l as a rPpr:atPI', saitl in-
sl! 11mP11t lwi nµ· 1·ontrollahle O\'t't· the two 
sitll•s of a ,po1'tion of the talking cin·uit in 
series. 

:>,,,L In a tdq>honP P~:challgt' s,v,-,tem, a li1w· 100 
(·i1·<·11it. ('Hllin_:.r, nH•clmtiism for tnrnsmitting 
i111pulsPs on1· t\\'o sitll's of saitl 1·in·11it in 
S<·t·it•~ fot· st•1Hl i ng ,·alls, antl a ('<J111hi11atio11 
l'<HIIH'<'lo1· an,1 rqH,ater cmitrol l,•tl liy sa i<l 
impu]sp,.; ha\'i11g pro\'isiorn, fot· p1·<'\'t'llting 105 
opt·t·ation t !Jpn,of as a l'Ollll!'.dor for any t·all 
i11 wliil'!t it i;-; <,p,•ratin• as a rep(•att•t·. • 

:::\. 1 n a !l'IPphrnw ;-:yste111, a tt-1111k t!'n11i-
11al, nwa11s indwli1tu- a lillf' ci1·f•11it for <·011-
1wdin1t ll'ith said tl•1·111i11al, and a pl11mlit.v 110 
of a11t1111111tit· sl.Pp-hy-stq1 :,wit<"IH•s allotl!'d 
lo arH l t r111i k-c11n 11r•,•fpd ll'ii h sa itl h•n11 i nal. 
wlH•r<>l,v said h•l'll1i11al is t·o111mon to all of 
~.1id s11:ildies. ea('h switi-h 1·011t1·01lal>IP O\'!'J' 

IIH· 1 wo ,-jt]p,; of said li11P <·irc11it i11 st·l'i,·s. Jlli 
::.1, In a h·lc•pho1H• -:_v:-,tf'lll, li,w eit'l'llil:,, ll 

r·orn1t•i·hJJ', a pl11rality of ~:r:IP{:tors, a11otl1P1 
('Ollli('<'to,·, and a r<'la v fo1· 1IH~ first co111iector, 
,-;1 id s!'lt•t tors and ~p1•m1tl t·o1tn1wtor being; 
,-IH'<'<•s.-,i n•I \' ("011! rollahlt• hv s:1 id l'l'la v o\'t•J' 120 
two sid"" t;f :111y of said line'; r·in:11its i11.,;1•1·i,•s. 

::.,. In a tr.•h·pho11P systl'HI, a talking t·ir­
•·11it. a pl11rality uf 1·011w•c·tors(•o11111•(•1pcl wilh 
~aid f'in·11iL a pl11mlity of s<•i<•1·to1·,; <·0111u•t"I-
Pcl with thP ,·i1·f•t1il hd11·t•P11 said ,·ot111Pc·tors, 125 
:111d ,·ir,·1iih f'or cr)IJfrolli11,~ saitl ,·01111,.,·!:ors 
;1;1d ,.;plt•1·!ors i1wl11rli11g- 1111• two sidPs of said 
talking ,·in·11it i11 s<•riPs. 

::c. { II a 11•li·pl1011t• ,;y,.;fpfll, llll'illlS fo1· fon11-
:11g- ,i talking 1·in·11i1, a plurality of ,·011- 130 
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rwdo1·• rnc>all~ fol' orwrating· said connP,'LHr:-;, 
and rnurn~ for ternporal'ily 1,~nderin:2: t"!H' 
Harne inoperntiY(' b_v tlw formation of ;;ai,! 
circuit, l'a('h (·01111(•,·tor ht•ing- 01wrntire in :l('.-

5 cordaneP. with two ditfih of a rnlled 111m1h('I', 
a 11d Pach eonrn•,'101· ,·1111t rotlalilP O\'('I' tlH' two 
:-,idrs of a line eire11it in ,:orie.~. 

:37. ln a tP!ephon,• -;_v;;tl'n1, a common !tat­
ter_,· from \Yhich r:un·t>nt i., s11ppliPd fo,·talk-

10 ing purposes and for opPral.ing the ~yc.ch•111, 
a 1 runk for l<wal ea ll,-,. a trnn k fol' ca ti-; 
tliro11gh anotlH'I' !'X<'hat1;!I\ or· i-;ta1ion, n ~,•t 
of ('.onh1d;; ;,;pt-ving a,; a iPl'lllinal for both 
lrunk:,; a.t (HH' i,nd t.h,•n•oL .in :111ton1:1tie 

15 ,;11·ikh fol' l"(ll111el'1ing: with ,;:,id l<'nlli11al 
1o ,•xlv11d a eall 1)\'Pl' ,,1tiwr tnrnk. n11to111a1i, 
!ll(':t!l:,, for ('omrJ(,tini:: i ali~ fr01n 01](' tl'in:k, 
and 111e:ms for ,·ornii!d il!g (':tlh froni tlw 
othi•r trnnk. 

20 ;;r;, 111 a teh•pliollP ~y,,n•1J1, u ,.-ornm,111 li·d-
tny from which ,·1itTl·llt is ,,1q,1diPd for 
wiking· pnrpn,1•,- and fo,· 01wrnl ing 1 IJ,. H_Ys­
!t>m, a plnrality of (ruJJk,,, :1 siHgle tf'l'll1ina! 
aff<Jnling a('('<'Ss to all of ~aid t1·11nks, wli,.•,·t•-

26 hy tlw tnmks an' •:rn,1wcfr1l ill rnultipl1~ t11 
:said h•nHinal, an.I an :rntonrnlir· s·,1·ifrli :il­
]nH(•1l t~, the uthl•l' 1•nil of Par"h trnnk f,,J' <>X­
J,.nding ('onn1•ction 1hen·fro1u 1 Pa<'l1 lnrnk 
('OIUj}l'ising :t pair of YOi('P-/'lll';'('llt {'Ol!dll<'-

30 tor,;.· 
;;'l. Tri a l·Jepho11(' ',.\:~i<·li1, ;1 ,•0111won l,:1t­

h•ry frnm '.rli:(·ii t·111-r,•11t i, s:1p1;liPd for talk­
il!g- purpn~-;r_~,.., and for op~-r,1ti~1g tlH•. :-;,r~-;t,,111, 
:: p!11,·:dit/ ,if !"lking I rnnk~, H H•1·millal 

85 t'.OlliliiNi. 1.,1 ali of ~.iid t1·1mk,,, wiwn•h1· ~aid 
t(•,·H:lJLHt is n: 1 (·1·.-...:-,a1·y fqt· l',\'t,,Pndinir ·a 1·nll 
n:·f•r :tn\· tt 11nk, un a·,d~Hd:1ti1· :1\·rit,•}; for dt•­
!l'i'H1ini:1g thP ('l'l'l"'r tri111k fnr !lei(· in rn:1k­
In$.!· HilY f·:dL, :11ul nutotnati,· HIPans for ,•x-

40 (!,;id in/!,' :1 cotJIH'('( ion frorn -;aid tl'unks. 
-HI. In ;1 iPlqihon" sysli'JIJ, a 1·rnn111m1 lnd­

U•r-y fron1 \\'hi!'l1 clllT(•llt is ;,t1pplil'd for talk­
ing p11rpD~l',, ,u,d for ope1·,t1 ing: tlH· ,;r,tl'lll, 
a pli1rn!:iy ,r li'i:nk:,, :l t(•J'Hlillal ,·0111111<,n 

45 lo all of ~aid tr11nks, ll1,·,1n,, for l'llg"ag-ini: 
said l<'rn1;1;:il to ,·1,1,n,•1·t :1 ,·:1lli11µ: li111• \\'ith 
said tr1111k,-, n1,d n1P:rn, ,·011trollal1ll' fro111 
1 lil• <·:..!llll;.r ,11,;:;t:1ti;,n f"r "!t•din;," whii·II 
trnnk is to I,,. 11,.1•d in t·n111pl,,t.i11g· tli<' 1·:ill. 

60 .J.l. In a tt•!q,lioll.- sy.-;!1'111, "alli11g: nu•,·lrn-
!lism for 1 r:rnsn1itti11g impnlst•c< fo1· srndi11g: 
1·alls, a 1·0111!l1(1tl 11:11.fl'n· frrnn whid1 ,·11rn,11t 
j,.; suppli<•d for tall,i11g· r,11rp,i.s," :rnd for np­
Pmting tlw sy,t<·m, a pair oft 1·111:k,, :l sing!,, 

66 t(,1·mi1rni for -;aid trnHks, 11·lip1•,,l,1· !,11tl1 
frunk~ kad fn,m tht• s:un,•. tP1·mir1al: a ••1111-
rwd.or at tlH' i'!ld of on". tr,11,k 1·1•spnnsin· to 
sai<l impuhws, a tnrnking swild1 a! th1• <•1111 
of the ·othel' trnnk, s11bst·1·ili,·1·s' linP, 1t•nui-

60 nat.ing at said conn('('l'H', 11·1111k lill(,s l1•:1di111! 
from s11id tr11nking swikli, a /i1·st st•lP<'/01· 
fo1· P:lC'h t l'llllk l im•, s:1 id ''"ll!H'•·t or ii:; \'i ni, :i 
rPlay for tont.,·f1'1fo1g ll1,• ;.;aid c<1•f,.•l'/01'.~ ,,. li1·n 
con1H•t·tion through a ,eketm· i.c; nect•ssar,v, 

and said :•wleeto1·.s having means for prcvrnt- 66 
ing- 11se ther('Qf when connection is necessary 
i hrnugl1 the connector. 

42. In a tdcphom~ system, a <·ommon bat­
tPI'}' from which current is :,,uppli;;,l for talk-
mg p11rposes uml for operatmg tlw syst1•m, 70 
n <'(•.11tml station, a plurality of s11ilct>utrnl 
:-;tat ions, s11l1:-w!'ilicrs' linrs t!'t'lllinating at th,• 
,-,nbn•ntral station~, trnnk line,.; conm•ding 
tlw ,,ulJel'lltral fJations with the ''.(Hitt-al sta­
tion, l!11•ans fot· Pxtemling a call t.hrnu1.d1 the 75 
n·ntrnl station from a sub.:{'ufral stat.ion to 
a \·itlkd slliJ(·pntml station, and means afford-
ing dii•(•('t con1H•(·lio11 lmt\H•l'll tlw li1w~ of 
!'allmg- aud rnlled .suhscriher" of the sanw 
:--11IH'\•l1tml stat ion. 80 

-J.;l. In a tPIPplio1H; ,;ystPm, a con1111011 hat­
h'!",\' from which curTent is snpplit-d for talk-
ing p1n•pos1-s nnd for 01w1·ating tlw systnrn, 
:1 <·,•111 rn I station, snix·,,nt ral ,-,tat ions, trunk 
linp,, ('ollnPctinµ; the ct•utrnl ,;talion with the 86 
s1da1·('!ill'al -;tnti011,.;, tt•kphone liiws i<•nninat-
in~~ at tlw sl!til','lltl'al station,.;. ronnN'tors at 
ti111 ~11hcPntral stations for eonnet·t inµ: a t;;Je .. 
phorn• Jim• of 01w Httihl·Pntral klidion wiH1 a 
i<•lt•plwrn• liiu• of anotht·i· f;!!hcnnti-al station, 110 
:1rnl otlH•r cnJHl('('lors for conneding- a eall-
i ng l i :w with n cnllPtl I in<> of tlw snn1c Stl'h .. 
1·l'ntra I :-;ta tion. 

-~4. 111 a h•IPphonn ;.yst.1•m, calling Hlt't:ha­
ni.~m fol' tra11srni1tin1,t impulses for ,wnding 115 
;•it llt'r lorn] 01· i runking- calls, a ('ommon bat­
tt•i·v from wliil'h currnnt i;; snppliPtl for· talk-
ing p111·posPs and for operatinµ: dw sy:-;tPm, 
11 ('Ollll<•('tor for finding tlw rall,,,l i,nhsn·ii,. 
el''s li1111, wlwn tlw mil is loeal. provirli>d 100 
with a 1·elay f<w n•peating- the ealliug- im­
pulsl';; ll'lwn thP call is to unotlu·r station . 

.Ji5. In a tPlcphone system, a common bnt­
ll'l',V front ll'hieh current is s11pplie1l for talk-
ing p111·poses and for opHuting the syst<-m, 106 
:1 <'orI11Pdor, rrwan,.; for <'ontrolling- said con­
n1.,·tor i11 accordam·<· with the Inst two digits 
of a <·all<><l n1m1h1,r, ancl ,t sl•ledol', sai(l ron­
tll'dor having a relay for sPlectively eon-
t roll i11g said :;l'fpctnr. 110 

Iii. In a fo]Pplione system, a eomrnon hat-
tl'I',\' from which rnrrpnt is supplied for t.nlk-
ing p11rJHJSC'S and for l)J)c>t·ating the ,;yst!•m, 
a 1·01111(•(·tor, lll('ans for controlling snid e,on­
nPdor in ac<·ordance with the> last two digits 1115 
(if th(• c·,dll',L number, and n plurality of se­
lP1-tors, sai.d t·<mnector hflving n relay for 
s11,·1·,·ssiYPly eontrolling said selectors. 

17. Tn a folcpl10m' system. ealling mecha- • 
11i,111 for· trammiitting impP!sl's for sending 120 
,·:ills, a r·onirnon batt('t'Y from ,:li!ch enrrent 
i:; supplir•d for talking purposl's and for 
op<•r·ating tliP systt•rn. a st>lt,ctm·, a connpeh,r. 
n•sponsin• to said irnpu]sPs, n\pans for con-
rn•d in/! a <·alling li1w with said connC'dor 125 
:111d sd!'dor, and 11wans in the sPlPdnr for 
JH't'\'l'llting- continned 11:-<> thert>of wlwn t.hc 
rnlJ m11st 1rn!ls tht·<rng-h thP connector. 
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48. In a telephone system, calling mecha­
nism fol' transmitting impulses for sending 
calls, a common battery from which current 
is supplied for talking purposes and £or op-

6 erating tlw system, a connector responsive 
to said impulse:;, a selector, means in the con­
ne('tor for controlling the selector when the 
call must not pass through the connector, 
and means in the selector for prenmting use 

10 thPreof whc>n the call must pass through the 
connector. 

4H. In a telephone system, calling mecha­
ni,;m for trnnsmitting impulse:3 for sending 
calls, ,t eommon lmtterv from which cunent 

15 j,; supplied for talking purposes and for 
01wmting the system, it terminal, a pair of 
tnmks connected therewith. a connector re­
sponsive to ;,aid impulses at the end of one 
trunk, a non-numerical trunking switch at 

20 the end of the othm· trunk. a non-numerical 
trunking switch for connecting with said 
terminal, a sP]ector to which sai<l first-men­
tioned non-numerical Rwitch is adapted to 
Pxtend c·onneetion, 1Heans in said connedor 

26 for controlling said selector when the call is 
thmugh tlw sdeetor, nll(I means in the sele<'­
tor for f>l't-\'Cnting use t.hereof when the eall 
is through the ('onnector. 

:10. In a tc>lephone system, calling mechu-
30 nism for transmitting illlpn]ses for sending 

C'alls. a co111mon battl!r_y from which current 
is supplied for talking p11rposl's and for op­
era tinµ: tlw sysh•m. a switch 1·esponsive to 
suicl impul,ms, another switch. TTH'nns in the 

36 first switd1 for c·on!Tolling the st•c·o11tl switch 
when t,he <·all lll11st pass thro11gh the sc1cond 
switch, rnrans for fll'l'\';•nting 11se of the sc•c­
oncl ;;witeh wlwn t H' call nrnst pass through 
tlw first ;;witl'h, ancl nwans for pren•nting 

40 llS(' of the fii-st switeh wlwn the l'all is 
through the spc•o11 ◄ l switch. 

.'ii. In a teh•phorm s_vsh•m. calling rm•drn­
nisrn for transmitting- impuls<>s for sending 
i'a I ls, a <·0111mon hatt,•r_v f.rnm which current 

•U j,; s11ppliPcl for talking- purposes nn1l for 
operating the systt•m, a eonnC'dor responsive 
to said impuh,ps, u st>lt•ctor, means in t.lrn 
c·on1w1·tor for controlling the se!Pctor, means 
for J}l'C'\'enting- operation of t.he ('01\IIPt-tor 

60 wlw11 tlw st•h~dnr is 01,1•ratt•cl to t•xh•Hd a. 
,·all. nwans for automat.i,,ally rc•storing tlw 
seledo1· to nornml when tlw 'call iH through 
the t·mmector, aufl mPans for cont ,·Dlling tlw 
conm•dor in at-cortlan\'e with the last two 

6li digits of tlw cnlh!d number. 
iii. In a tPlcphmw. system. <"ailing mPeha­

ni;;m for trans111i!ti11g impulse;; for st•ntling 
ealls u common hattt•ry fror11 whic·h 1·11n·t•11! 
is su'ppliPtl for talking-· p11l'JH1ses anti for op-

80 t•rat,ing th.-. s,v;;t1•111, n c•o111w1·tor rc•sponsin• to 
said impulsPs, a siilc•ctor lm\'ing a plur;ility 
of l1•vp)s ancl ha1·ing means for a11to11mtimll,Y 
1:1ilPasing wlwn rn isPcl to a pn r{ i1·ula I' h•1 Pl. 
1111•ani:; for l'l'Jlllt'ri11g thC' cuilBC'dor opt•nt-

tin• wlH~n tlie selector is thu,-, reJm1,;etl, antl 66 
llil'ans for prennting opel'ation of the con­
m~dor when the sPlector i,-, rai:-wd to a11v 
otlwr lenil. • 

,'i;{. A telq1hom' pxehanµ;e s_prtPm com­
prising a sPh•ctol' and a r·onnpdor adaph!d to 70 
be operated in a<"<"ordanl'e with thP last didt 
of a called nmnh<•r, n1ean,; con11·olli:d hv ~a id 
connectoi- foi- t'PJH'at ing i111pul""·" to oj •Prati\ 
said seledor switch. and a conm11111 hattcrv 
from whieh cmT<•nt is s11ppli(•tl for 1alking 76 
purposrs and for operating tlw syst<'lll. 

:i-L ~\. t,•lephom• l'X('hange sy:,item compris-
ing a common battpr_v from ,rhich enn·ent 
is supplit-d for talking pul'po:·ws and for 
operating t!w :;_vstc•m. a comuiuation co111we- 80 
tor anti 1·epPatPr, a talking eil'euit from 
whieh th!• ;,aid em11bination in~trn111c-nt. i::1 
excluded when usPd as a H'l'!'at('l', a lalk--
ing eircnit in whid1 tht> :-;aid instn1111Pnt is 
inclmlecl wllf'n nser[ a,- a ('Onnedor, nnd 86 
meam, in said first-111entionl'd circ11il con­
trolled bv thl' s:1id inst1·11J11(•11t wliPn 11:-;l'd as 
a repeat<)l\ 

;";5, In a telc•plto1w ,~x<"hanµ:" :,ysh•111, r·all-
ing mechanism for tn111smitti11g i1npt1l!:i(•s 90 
for sc•mling {":t!ls, a l'0111bination e,rnnpctor 
and rl•peafor l'<'spon:;i,·l' to said impulsl's 
having pro,,isions for pt'l'YPnting opt•ration 
tlwreof as a eonnedor for anr call in which 
it is operatiYe ns a l"<'PL'atPr, 'and ,t co1111aon 9/i 
liuttel'y from wlric·h 1·111Tent is supplic•d for 
talkint{ p11rpob,•s and for operating tlw sys­
tem. 

iiH. In a t(•l<'phorw ,-;y;-;lt'm. a co111111on bat-
l<'l"Y from whi,·li c11ne111 is snpplietl for 100 
talking JHll'pos<•:-; and for opi'l'ating the sys-
frm. a <·011111•1·tor, a plurality of sl'lt>ctors, 
anotlH'r <'• ►mwdo1·. and :1 rd:t\' for tlli' first 
eonn<•dor, said :-,(•h•c·(or.-.; and ~c•,·01Hl c·onm•e-
tor !,ping stH'l"<',-;,-,i n•ly c·ont rnl la hh• hy ,;,t 1d 105 
relav . 

;i7. l n a tdPphonP sy,;t,•111, a ,·0111111on lrnl­
tt•1·,v fro111 whid1 r•11JT<•11t is s11ppli(•d fn1· talk­
ing p11rpo,-,<•s a11d for opl•1·nt ing Uw syst<-111. 
a talking cireuit. a pl11l'alit_v of eonrn•t·tors llO 
<'Oll!lt'dPd with said ei1T11iL and a plllt',dity 
of sc•Jpctor,; t'Olllll'd1•d wilh thl' r·ir('llit ht•· 
twc•pn said eo111wdors. 

:iH. In a tl'lqlhom• syst('Jll, C"allinµ; ll!Pl'ha­
nism for trnns111i!ti11g irnpu]sc•s for si•1fding 115 
<·alls, a t'.0111111011 batkrv from whi('h cur--
rent is s11ppliPd for ta

0

lki11µ: p:1q1<1sps an1l 
for opc•i·at i fl;! I lw sy,;I t'll1, 111t•ans fot· form-
ing a talking C"it·(·11it. a plurnlit_v of con• 
m•(·tor,;, 111,•an:; for 01lC'rat ing said connrc- 120 
tors 111 a<Ttlrcl:111c1• witli ,;aid i111pub,•s, antl 
111,•a11s for h•111pornrily n•1Hll•ri11~· !lw tmmP 
inop<•l':ltin: b\' !lw ftH'l11atio11 of ,-,aiil <·irC"11it, 
Paeh conm•d;,,. li1•i11g op1,1·atirl' in at'('.11t·ll-

all1·1•. with two cligih of' a l':il!t•d llllllli>Pr. 125 
,,!l. 111 a tl'lt'()ht11H' s_v,;ll•m, rnllin!-!' lllP('h:t-

nism for tram:mitt ing i111p1d,,ps for .s(•t1.li11g 

rnlb, a pair of !ri111ks, a ,-;ingle t(•nuirnil for 
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said trunks, whereby ])0th tn111lrn lead from the same terminaJ, a conrwctor responsive to said impulses at the e)l(l of one trunk, a trunking switch at tlrn end of the other 6 trunk, cillbscriben;' lines di vitled into groups terminating at ,mid conm·ctor, trunk lines leading from said trnnking switch, a first selector for each trunk line, said connector having a relay fol' umtrolling the said se-10 lectors when connection through a selector is necessary, and ;;aid selectors having means for preventing use thereof when connection is necessary through the connector, said con­nector having motion in one plane to select 16 groups and motion in a pl:wc at right-angles thereto to find a line in the selected group. HO. In a telephone o1ystem, calling mecha­nism for transmitting impidsPs for sending ,:alls, subscribers' liner, dividerl jnto groups, 20 a <·onnector responsive to said impulses, ft selector, means for connecting with said connector and selector, and nieans in the s<'IP<'tor for preventing c:outinu0(l mm thereof when the call mw,t pass through the con-26 nector, said connector having m.ition in one plane to seJect group:-; a11(l motion in a plane at right-angles thereto to find a line in the selected group. 
tn. In a telephone sy,;tem, calling medrn-SO nism for transmitting impulses for sending ealls, sub~criben,: Jinrs divitle!l inio grovps, a terminal, a pair of trunk,: ,·omwcte<l there­with, a connector rec:pon,i ,'(' 10 said im­pul:-¼'s at th(• em! o1 one ti-1rnk. a non-15 numerical t1·11nkin~r swiicli a1 tlw ewl of the other trunk, a norH111rn(•1·it·al trunking switch for connPcting witl1 saill terminal, a selector, 11H•.:rn;.; in ;;a id ('Onlll'('hl!" for con­trolling said selector II li('J! the call is 40 through the ,wledor, :ind nwmL'-i in tlw, se­ledor for p1•m'Pnting lh'-' thPn•of when the <'all is through the corn1cdor, said connector having motion in Olll' pb1w to sdrd gt'Oups and motion in a plane at right -m11 . .des thereto f5 to find n line in tlte selected group. 

(i2. In a ielephone syst.;rn, ,·:tllinv. rnecha­nism for tran,-mitt ing imp1dsPs for· SPn<ling ,·alls, subscribers' line" divid<'(f i11to groups, a connector r<~sponsi \'(' to s:1 i<l imp11lses, 11 60 s(•]Pdor, means in tlw eon11Pdor for· C'.•mtrol­]ing thr s<'ledm-, mea11~ for; p!'Pl'f'Hting op­c•r,1tion of the rnnnectm· whPll 1 Ji,, f'PIPctor is oprratPd to extern! :1 eall, nw:rns for anto­nrnticall_y rc.-;toring tlw, sell'(•t:or to normal 66 when the (•all is thrnng-h th<' com1cctnr. and means for controlling- the eonnl'ctor in ac­l'Ordance with the lasl, two diµ:its of th·e cal lc(l number, said. (·onm•dor ha \'ing- motion in om, plane to s•·l<'('t gro11ps and motion inn 10 ph1w at right-an;:?)<',~ tJwrC'to to find a line in the sPk('ted gronp. 
r,:',. In a tt,Jephone syslPIIJ, <'a]ling nwcha­nism for transmitting- impn1ses for ~N1ding calls, ,rnh:-wrihers' lines divi(ld into g-roups, 66 a connC'ctor re;;ponsive to sai(l impulses, a 

selector h:t\'ing a plurality of levels an<l ha v-ing means for aut(lmatically releasing when raised to a particular level, means for ren­dering the connector operative when the selector is th11o1 releasP(l, und means for pre- 70 Ycnting operation of the connector when the sekctur is raised to any otht:>r Jen,I, said connect.or having motion in mw plarl(' to se­lect groups and motion in a plane at right­angles thereto to fin<l a line in the 8l!lccted 76 group. 
f54. In a telephone ;;y;;tem, a trunk for lo-cal· calls, a trunk for mills through another exchange or station, a set of bank contacts serving as a terminal for both trunks at one 80 end thereof, m(•ans for connecting with said terminal to extend a call over either trnnk. means for complt>ting ca.lls from one trunk; controllable over tlrn two si(les of the trunk in series, automatic means for completing 85 calls from the other trunk, controllable over tlw. two sidPs of the trnnk in seri<'S, und com­mon battery means for- supplying talking cnrrent through s;1id trunks. 

6/i. In a tefophorn\ system, a plurality of 90 trunks, a single tenuinal affording access tu all of said trnnks, whereby the trunks ure connected in multiple to :-:aid terminal, means allotted to the otlwr Pll<l of' each tnmk for c1xb•mling connection th1c•f'efrom, control- 95 lahle o,·er thl' two sidPs of thl' trnnk in se­ries, each trnnk comprising a pair of roic.;­curTrnt. conductr,1·s, and , eommon battery m<'ans fol' supplying tu I king; current through sai(l trunks. 100 Ii(,. In a telciphoue syst<•n1, it plurality of talking tz-unlrn, automatic switches conttol­lahle over the two sides of the trnnks in se-ries, a bunk tPrminul ('OmmoH to all of said tr1111k,;, whereby said terminal is necessary l0!i for extending a call over nny trunk, mnans for (letermining tlw proper trunk for use in making any call, automatic nw:ms for ex­tending a connection from said trunks. and cornnwi1 lwttery means for supplying tnlk- 110 in,g curr,0 nt, through said trunk;;: 
"7. In 11 telephone system, a plurality of trunki:i, a terminal common to ull of :-;aitl trunks, means for engaging s11i<l terminal to connect tl callilll,!; line with said trnnks, a11tc~ 115 rnatic swHches <'ontrollahle over tfo, two sides of the trunks in :-;eriPs, means control-­lahle at the camng suhstatioh for electing which trunk is to he used in completing the call, anil common battery meims for snpply- 1211 ing talking current through said trunks. H8. In a tcfophone r;ystcm, a central sta-tion, a plurality of subcentral stations, sub­scribers' linlls ter·minating at the suhcentral stations, trunk Jines connecting the suhcen- 126 . \ tral stations with the cl'ntral station, means for extemling u call through t]H\ 1:entrnl sta­tion from- a callinµ: s11hceutral station to a cal!Pd subccmtral station, <•ontrolhihle over the two si<les of a line drc\4it m i:;cJ:ies, weu.ns 130 
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affording direct connection between the lines of calling and called subscribers of the same subcentral station, controllable over the two sides of a line circuit in series, and common 6 battery means for supplying talking current through the subscribers' lines. 6!). In a telephone system, subscribers' lines, Ill('tllls including a progressively mov­able connector for establishing a connection 10 between a calling and a called subscriber's line when the call is local, another progres­sively movable selective trunking switch, said eon11ector provided with a relay for re­peating the calling impulses to said trunk-16 ing switch ,vhen the call is to another. sta­tion, means independent of the ground at. the sub:-;tation for controlling said connector, and common battery means for supplying talking current through the subscribers' 20 lines. . . 70. In a telephone system, a line circuit, a progressively movable connect.or, means for controlling said connect.or, in accordance with the Just two digits of the called num-
1 26 her, over the two sides of a line circuit in series, a plurality of selectors, said con­nector having a relay for successively con­trolling said selectors, and common battery means for supplying talking current t.o said 30 I ine circuit. 

71. A telephone exchange system· compris­iiig a combination progressively movable connector repeater for connecting a caJling and a called line in a talking circuit, Haid 36 connector repeater controlled over two sides of the talking circuit in series, and common battery means for supplying talking cur-rent to said circuits. • 72. In a telephone exchange system, call-40 ing mechanism for transmitting impulses for sending calls, a combination connector and repeater responsive. t.o said impulses having provisions for preventing operation thereof as a connector for any call in which 41S it. is operative as .a repeater, a metallic cir­cuit, and common battery means for supply­ing talking current to said circuit. 73. In a telephone system, metallic line <;ircuits, a progressively movable connector, 60 a plurality of selectors, another. connector, a relay for the first connector:, said selectors and second connector being successively con­trollable by said relay over said metallic line circuits, and common battery means for sup-lS5 plying talking current to said line circuits. 74. ~n a telephone system, a talking cir­cuit, a plurality of progressively movable connectors connected with said circuit, a plu­rality of selectors connected With the circuit 60 between said connect..ors, metallic line cir­cuits for controlling said connectors and selectors, and common battery means for supplying talking current to said talking circuit. 
66 75. In a telephone system, a bank trunk 

terminal, means comprising a movable ele• ment for connecting with said terminal, an1 a plurality of automatic :step-by-step switches allotted t.o and trunk connected with said terminal whereby said terminal 70 is common to all of said switches. 76. In a telephone system, a bank trunk terminal, means for connecting with said terminal, and a plurality of automatic step­by-step switches allotte.d t.o and trunk con- 76 nected with said terminal whereby said ter­minal is common to all of said switches. 77. In a telephone system, a common bat­tery from which current is supplied for talk-ing purposes and for operatmg the system, 110 a bank trunk terminal, means comprising a movable element for connecting . with said terminal, a,!)d a plurality of automatic step­by-step switches allotted to and trunk con­nected with said terminal, whereby said ter- 85 minal is common to all of said switches. 78. In a teleJ?hone system, a common bat­tery from which current is supplied for talking purposes and for operating the sys­tem, a bank trunk terminal, means for con- uo necting with said terminal, and a plurality of automatic step-by-step switches allotted to and trunk connected with said terminal whereby said terminal is common t.o all of Said switches. Do 79. In a telephone system, a trunk line, said trunk line having a pair of branches, a switch in one bra'1ch, a lme associated with said switch, means for operatini said switch to extend a connection from said branch to 100 said line, a switch in. the .other branch, a line associated with said second switch, means for operating said second switch to extend a connection from said trunk to said second line, said first switch inoperative to IOii extend a connection to said first line when the second switch is operated to extend said connection to said second line, and means under t.he control of means in said second line for rendering said first switch operative. 11 o 80. In a telephone system1 a trunk line, said .trunk line having a pair of branches, a switch in one branch, a line associated with the said switch, means for operating sJJ,id switch to extend a connection from said 116 trunk to said line, a switch in the other branch, a third switch, a Hne associated with said second switch. extending to said third switch, . means for operatini said second switch to extend a connection from said 120 trunk t.o said second line, said first switch inoperative t.o extend a connection to said. first line when the second switch is oper-ated to extend said conneetion to said sec-ond line, and· means under the control of 126 said third switch for rendering said first switch operative. . 81. In a t(µephone syste~, a plurality of. branch exchanges, subscribers' lines con­nected with said branch exchanges, means 130 
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for c•.slahli,hing a connection hdwcPn two 
fJf ;;aid ~u},,-,,,r; 1H•J'~, lirwH, ,-,aid m<'an:0 includ­
ing a tt"Unk line lmvi11g a tcr111inal in a 
branch exchange, a branch for said trunk 

5 exttm(ling towanl said main PXdtangt•, a 
local braw·li for saitl trunk, and nw.ans for 
disconncding the main braneh and con-
1rnd-ing tlw local branch ,vlwn a call is made 
with a ;.;ubscribcr in the ;;arne l,ranch cx-

10 change. 
8:2. In a telephone system, a plurality of 

;;ubs(-rib('rs' lines di vidcd into ¥roups and 
sullgroups, a plurality of trm1k lines having 
a cnlllmon tonniual, mean, for iirst extend-

15 ing a connection from 1mid tt'L'mina1 over 
one of sai!l trunk lines, 1111<1 rnean,; for then 
breaking the connection with said trunk 
aml comwcting the other trnnk with ,;aid 
terminal if it 1s <lesired w, e;;;tcn<l tlic con-

20 nection to a su uscrib(;r' fri' IJ group rcachc(l 
hy snid second trunk. 

83. In a telephone sy;;tmn, subscribers' 
lines divided into ~ronps, a trunk ha.ving 
a terminal an<l a pa11· of branches a;-;sociatc1l 

25 themwith, one of said branches <•xtemling 
toward a, plurnlit.y of said groups, while an­
othei· of said branchc;; cxtm1rb l·oward hut 
one of said groups, means for first cxtc,nding 
a connection over said first br·an<'h, and 

so means for then compl<'t.ing the c:mmection 
rwc1· the second branch if a snhscriucr's line 
in it,; particular gronp is desired. 

N4. I H :1 t,,Jrphone systi•m, suhsniben;' 
lines Jivi,l~tl intn p·onps, 111C"ans· for esi:tb-

35 I ishmg; :1 eo1i11l>eti•m Lrhv1•en two of f-aicl 

lines, said JlH;l;,s iHduding !L trunk having 
a e:ingk ter111inal a(laptr•1l to bn sPizc<l by 
it callmg subs('J'iber ancl a pair c,f brnndws 
1,xt<>nding- from said tcrmina l, c,1w lir:~nch 

-to <•xtencling- towanl ui1t,1in of saitl s11bsl'riber:-;' 
lines at1<l tlic either hrnrwh extending toward 
other of saitl !inc;;;, nrnl rnrnns for first cx­
tt,nding the. call ornr :,aid ,rne br:tn('h and 
c,1mpicting the r:onncdion over ,;aid other 

-i5 branch if it is iksirntl tn p•,lnhlisl1 a e0n­
ne<'tion with a s11b-;n•il)(•r 1·rndwd hy rn:i<l 
Ja;c;t-mentionc<l branch. • 

85. In a telephon~ system. two groups of 
subscriber~' lines, automatic apparatus for 

110 trunking to one group, automatic apparatus 
for trunking to the other group, ;~aid np­
poratus being accessible to a subscriber to 
set up a connection with a desired imb­
scriber in either group, means wlrnreby when 

116 the subscriber operates to 3et up a con­
ne-etion with the desired subscriber's line 
the trunking apparatus builds connections 
toward both. groups until the step in the 
calling operation is reached which de-

80 termines definitely the ~roup in which the 
deAired subscriber~s line IS located, means for 
then releasing the connection in the direc­
tion of t;\le other group, and 11, switch acting 
a8 a repeater and as a connector during the 

66 same connection. 

8G. In a te.lephonc sy:stem, main and 
lwanch P.xehan<rps, suuscril)('rs· lines con-
11eded with saitf br:1J1l'h PX<'lrnnges, kun king 
apparatus aL said rxclrnnges, means where-
by a :,rnbscriber in making a call operatrs 70 

,micl apparatm, to first det!·rmine tht, main 
cxehangi, and then t11e branch exchange with 
w]1i('li tlH· dt>~it·Pd rnlled suh:wriLcr is con­
llrct,,d, a t rnnk at :l hrandi nxdia11ge lead-
ing to tlw trnnking app:mdns at :t rnain 76 
1;xl'lmnge, a secoud trunk in the same branch 
~ixdurnge leading t.o lntnki11g apparatus in 
that exchaHge. means when•by a subscriber 
at Raid branch C'xchangP, whPn initiating a 
call, first exum<ls a c<mnPdion over the trunk so 
extending to ,;ai,l main l'Xchange, and means 
for then breaking sai(l <·mmection ond ex­
tending tho connection onr said local trunk 
when it is determinecl that tlw call is for a 
:mbscriber in the same branch exchange. 85 

87. In a. telephone sy,fom. main and 
branch exchangPs, snbscribers' Jines con­
nected with sai,l branch cxehanges, trunk-
ing apparntns nt said exdrnuges,_ mPans 
wherPby n subscrilmr m making a call op- 90 

pcrate;;' sai,l apparatus to first. <letermine. the 
main· exchange nnd tlH•n the brnnch ex­
drnnge with ·which the desired called sub­
scribt•r is connected, a trnnk at u branch 
<'xchange ll'ading- to the trunking apparnt11A 95 
at a main exchange, n sec<md trunk in the 
same branch Pxchange lending to trunking 
apparatus in tlrnt Pxchange, means wherl'by 
a subscriber nt sa irl brunch exclrnnge, wlien 
initiating a call, first. Pxtends a connection 100 
over the- trunk extending to said main ex­
change, means for then breaking ,mid con­
nection and extending the connection over 
said local trunk when it is dl~terminl'd th!J.t 
the call is for a subscriber iit thr same 106 
branch exchange, and meanR for re1rasing 
the switching appamtus at the main ex-­
change when the connection is sl1ifted to the 
local trunk. 

88. In a 1:elephonl' s.vsh•rn. a <'i'ntral sla- 110 

hon, a plnrality of snhcentrnl stations, s11h­
scribers' lim•s terminating at the ;-;11oct>ntml 
stations, trunk lines connecting the snh­
ce>ntral stations with the c<mtral station, 
menns for extnnding a can throuirh the cen- 115 
tra l st.ation from a calli11g suhct>ntra1 sta-
tion to a called subcentral station, control­
lable over the two sicles of a line circuit in 
series, means nffordinp; direct con.nection be­
tween tlw lines of callin,ll; and ealled sub.- ,20 
seribers of the same snbcentral station, con­
trollable over the two siu!'s nf a line circuit 
in series, said last means comprisinf,!,' only· 
two trunking switcheA~. one non-nnm11riral in 
character and one numerical in char11der. 125 
and common battery means for supplyinf,!,' 
talking current, thro.ugh the> subscribers' 
linei:;. 

R!l. In a tt>lephonu system, a, line, means 
for t>stablishing a connection with said Jine, 130 
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a. pair of progressively movable switches in­
dividual to said line for extending a connec­
t.ion from said line via one of said switches, 
and for extending- another connection from 

6 said line via tlrn other of said switches, 
means responsive to the extension of said 
connedion over said one switch for rnnder­
iug the other of sairl switches inoprrative to 
extend a connection, and means responsive 

10 to the rele;rne of the connection over· said 
one switch for rendering said other switch 
operative. 

UO. In a telephone system, a line, means 
for establishing a connection with said line, • Ill a pair of progressively movable switches 
indivi,lual to said line for extending a con­
nection from said line via one of said switches, and for extending another connec­
tion from said line via the other of said-

20 switches, l}nd means for' preventing the ex­
tension of a connection over one of said 
switches until a connection has been set up 
and released on'l' the other of said switches. 

91. In a telephone system, a trunk having 
25 a main portion and a plurality of branch 

portions, means· for making local calls over the main port.ion and one branch portion, 
and means for making long distance calls 
over the main portion, and another bran~h 

30 portion, and. elt>drically controlled means 
for automatically breaking the connection 
after a call is completed. 

fl2. In a telephone system, a tnmk, a switch 
at one exchange, a switch at another ex-

35. change branch connections from said trunk 
to said switches, and means for controlling 
said switches OY!'r said trunk. 

!13. In a telephone system, a trunk having 
a main portion and a plurality of branch 40 IJOrtions, means for making local calls over 
~]!(' main portion and one branch portion, 
·means for rnnking long distance calls over the 
main portion :m(l another branch portion, 
one of said branches being normally open, 

U and a relay controllr<l over the branch to close said ,;pen branch. • 
D4. In a telephone system, an automatic 

switch including line wiprrs, and means 
controlled by said switch for establishing a 

50 trunkinf! connection, said trunking connec­tion being imh•prmdent of aml excluding said 
line wipers, anrl said switch inclwling means 
for reprating impulses over said trunking 
connection. 

56 vri. In a tdcphone s.vstern, a trunk hav-
ing a main port1011 and a plnral it.v of hmnch 
,portiorrn, circnit mean~ for making loe1tl 
<~alls O\'('l" the main portion Hl](l orw branch 
portion. and autolllatic Hl('alls for 111aking 

60 long rlistaneP calls ovc,r thr\ ruain portion 
and aH(>t het· hrnnch portioll, and el<•c·tricnlly 
<"ontrollud nwans fo:i: automatically l,n•aking 
tlw c·omwr·tio1, after a eall i;,, compfotc•d. 

DH. TH a h•lephorrn s.nJ('lll, an automatic 65 switd1 including line wiper·,-, and a11lo111atic 

means controlled by said switch for estab­
lishing a trunkina- connection, said trunking 
connection beinp- independent of and exclud­ing said line wipers, and said switch incltid-
ing automatic means for repeating impulses 70 over said trunking connection. 

97. In a telephone system, a ·main ex­
chan~e, a branch exchange, subscribers' lines 
termmating at said branch exchange, a· 
trunk line having a terminal 11,dapted to be 76 connected with said subscribers' lines and 
provided with two branches, one extending 
toward the main exchange and the other ex­
t.ending toward switching mechanism in said 
branch exchange, impulse transmitting de- 80 vices on said subscribers' lines, a repeater in said trunk for repeating impulses over said 
trunk toward the main exchange, and means 
in said repeater for switching the connec­
tion from sai<l main branch to said local 86 branch when it is determined that the called 
subscriber is in the same branch exchange 
as the calling subscriber. 

98. In a telephone system, a main ex­
change, a branch exchange, a plurality of 90 groups of subscribers' lines connected with 
said branch exchange, a trunk at said branch exchange extending toward said 
main exchange, a second trunk local to sa,id 
branch exchange, means by which a sub- 95 
scriber in estoblishing a connection first ex­
tends such connection over the trunk ex­
tending toward the main exehlinge, and 
means for then shifting said connection to 
the local trunk and for connecting said Jocal 100 
trnnk with the particular poup of local 
subscribers in which the desired called sub­scriber is located. 

H9. In u telephone system, subscribers' Jines, a main and a branch exchange, a con- 108 nect.ing circuit i11 said hranch exchange, 
repeating mechanism in said circuit, a trunk 
line leading from said branch to said main 
exchange, means for connecting said trunk 
with. su:d connecting circuit, a trunk local 110 to said branch exchange, means for connect-
ing a calling line with said connecting cir-
cuit, means controlled by said repeating 
mechanism for then extending connection to' 
sa.i<l main exchange. over said main eXcbnn~e llli trunk, and meamf for then eontrolling said 
repeater to cause it to disconnect said ma.in 
exchange trunk 1tnd connect said branch ex­change trunk with the subscriber's line when 
it ifi desired to makt•, connection with a sub- 120 scriber in the same branch exchange. 

100. In R teleJlhone system, subscribers' 
lines, 11 main 1u1tl a branch exchange, a con­
rmcting drmiit in i;aid branch exchange, re­peating mtichanism in said circuit, trunk 126 lin!\s leacling ft-0111 saiil branch to said main 
('Xchange,. a trunk local to said branch ex­
chan1-,'<',, mmms controlled hy a subscriber in 
mnking 1t call for connecting his line with 
said connucting circuit, a non-numerical i1so 
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trunk-selecting switch at one end of said 
connecting circuit controlled by said repeat­
ing mechanism for selecting an idle trunk 
to mtid main exchange to thus extend the con-

5 nection from the calling subscriber's line to 
tlw m:iin exchange, and means for then 
controlling said repeat-Or to disconnect the 
ltlain exchange trunk from a subscriber's 
line and conneot his branch cxcha,nge trunk 

10 tlwrdo when it is desired to make connection 
with a subscriber in the same branch ex­
('hange. 

101. In a telephone sp,tem, a trunk line 
having two branches. an automatic switch 

l ,5 for t•ach branch, means for operating one 
of ,-;aid switd1es to exknd a connection from 
,-,aid trunk line over onP branch and for op­
t•rat.i11g said otllPr switch to rxtend a con­
lH:>dion from said tnmk line over the other 

20 branch and for releasing the first extended 
connection, 

102. In a telephone sysu:nn, a trunk line; 
a pair of automatic switches individual to 
said trunk line, means for operating one 

~,:; ;;witch to extend a cmmection from said 
trnnk line to another line, means for op­
Prating the othr,r ,;witch to extend a con-
1wction from the trunk line to still another 
line, nrnl means controlled from the first 

switch to break the first extended connec- :.1:> 
tion. 

lOil. In a telephone system, a trunk line 
having two b1·nnehes, an automatic switch 
for each branch, eledromagnetic means for 
operating one of said switches to extend a So 
connection from said trunk line over one, 
branch and for operating said other switch 
to extend a connection from said trunk line 
over the other hranch and for releasing the 
first extended connection. 40 

104. In a telephone system, a trunk line, 
a pair of automatic switches individual to 
said trunk line, electromagnetic means for 
operating one switch to extend a connec­
tion from sai(I trunk line, to another line, 46 
electromagnetic means for operating the 
other switch to exte11d a connection from 
the trunk line to still another line, and elec­
tromagnetic means controlled from the first 
switch to break the first extended connec- 6f 
tion. 

Signed by me at Chicago, Cook county, 
Illinois, thi;; 29th day of Novemoor, 1909. 

FRITZ LUTIBERGER. 
"ritnesses : 

EDWAIID D. FAI,ES. 
ARTHUR J. RAY. , 
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