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• ~T;"fd4 whinn,it ;,_mt concern: 
:Be;:'it klio:wn thilt ErnL\HD _L MEL-

LI~GER, a ~itizen of the {~n.ited Stnte.s of 
Arne.-,,,ien~,:-mid.,_resid~nt nf Chicag·o, Cook 

5·.•-·connty; llliri'i)iS~- -l1h=Ye l11ve11tetl n cet:-t~li:n ne,·v­
andt1se:fu1'. iimproYement in Semi---\ntornntie. 
n,"'1 '·I -" r ' T l • .., f 
J :vt_e1) .1-v:~1:E'~ ~~~iGHnr1gt\ •• ·ru:n rrng t,·.y-sten1s, o. 

wh1ctv·tl1G;following is a specification. 
,i\iJ:y: inYe\1tion: i'elntes to telephone svstems 

10·.·o-f th'at- kind in ·which both mnnun.1 and 
'.1t1toin'atic0t1"1mki:ng is employed for 0s:tend-
1n'g ... ;e·o~i'.ire\~"tiotY'-·,,fro111. a call inf? li11e tfJ n 

~t~;t1n}!~t·-~f (\J;,. i~~)-~~:1ii~;
1
:~ p~~li~,~\i~~; 

15: S't'r: ··#3tm;mrr;';#:3tK6Plt #369,012~ =#;382,-
9ft ·.:f:FF3;0-14, "fl:0l:51,67f, , #501,2(11 an_cl 
:µ,:,d~,lh . .; In sysrnms of tms character 1t 
is' aesirable; of. ('Ol1rse, .that the manual 

_ .. s1~)tchh?iu:cl operator through whose bonrcl 
20'' tl1:e cr,f1_1?ns~eS' slrnll lu1.Ye supervisio~ ~f the 

c9p.pe~½lOTJ.~· ~s: _!nr· Bxt;111ple: by rf:~ce1T1ng a· 

~1r~}1,~:~i~,f:~ .. tli}1~:~ll~~e~-~ti~r·i~~ryht)S!6 b~ 
e_c1di'pped _. -;~•ith msans for recei\·ing ti signal 

2'5 ,,,h~:µ· the ealli1w subscriber hano-s up his 
'. ., i",.:, ~•'J. ·~·. _,._,, . • t-:, -

reci=)Fe-r. ·,·1n·:t1m wrry the •switchbotlrd op-
eratdt sut)ei:'Yis~s the semi-automaticallv es­
tpbli'ih,eµ. tnn1king connection betweeii' the 
h/o ,fal,s\:.r{t\tJns. It i.s obvious. ho,YeYer, 

30 thAt' .a' fillWl"Yl~Ol'Y arrangement :which will 
ar1~\\'er. for __ one _ kii1d of cmnbi.ned trnto­
~\rit,ic' anq. mminnJtnmking service··will not 
anS'.\:?:r 'fOi· .ot1e>·,Yb.ere tl1e situutio11 is 1r1ore . 
of Jess 'diffel'erit.· 

as ,-_:()ne: o_:f' the objects of my in nmtion is. 
tJipi:,efore, the 'pro\·ision of a superYisory ar-
1::;1nge1:r...e.ht fol'. use in conjnncti.on with a 
semi-aufoinatic 'ser'vice in which onlv two­
wire tJ:i.mks are enmloved betlYeen the se-

40 I~ct~/f i1'i{zt .ti1e c0n{tectors. which is often 
ntice~;.11,~< ',qsj for example, ill systems which 
t11i~,: o'.;g;grizecI. on the district plan, each 
~1iq~ri.t;q1::is-ing ti snbcentral station whichis 
conneded.{Yith the central station bv means 

45 01•:u.1;1111 01' fllL~iliarv trnnks, and each sub­
{;Gntn~l stai.,i91i)1a,·ii1g therea't onl:v the lines 
ofAlwse_-- subscribers ·"'110 are within that 
f; ;1itFcufo1; dist1·ict. . In snch crrse, of comse: 
tlie. supeyY1sion ,it the connection, so taT as 

50 the,;callecLsnbscriber is concerned. mnst be 
oi~i- the, byo~wire trim ks beh\·em _· the ma in 
n;vf ;u9c;e11tr~l stations, ,trid ther1 for the 
bidai+ce~, oi):he disbnoe over ,rn_v snitabfo 
bii;0µit~,t{'hthe. rr:nm1111 S'.Yitchbo:u·d. Thus, 

in a system characterized by my inYenti.on i.>5 
the ~alled suhser\ber.,1:hen 11e lrnngs up his 
rece1Yer~ t1·an~n11ts the supervisor\r signa1 
o,·er the b-ro sides of a p01;frm of thi:J tftlk-
i11g circu] t in series~ nncl for the· ren1nindt:;r 
of the distance oni.· third con<lnctors that 60 
are excluded :from the Lllking circuit .. and 
v:hich foi·m a circuit extending to the 'man-
na] switchboard. In this wa,~ the manual 
S\Yitchboard operator recei.-es ~1 signal ,vhc:n 

-the_ cnll~d .~1tbsc1·ibet· hangs up his recetn,r 65 
wlnch 1rn.l1cates that the subscribers are 
through· tnlking. 

Another ob_jed is to prm·ide a snperTisory 
con_necto1· s1Yitcl1: and means for s,Yitcbing 
a high resistance into circuit ·witL the trunk 70 
line leading to such connector ,~hen the 
called subscriber answers. thus retirino· the . . , - ~ 

supernsory signal and thereby indicating 
to the operator thnt the call has been an­
swered; and whereby, when the called sub- 75 
scriber hangs up his receiYer, the resistance 
of the sllpervisory circuit o.-er the tnmk 
lin~ will be rednced by short-circuitiii.g said 
resistance, thereby causing the supel'Yisoi·y 
signal to be again displayed, indicating that 
the subscribers are through talking. 

Another object is to provide a- repeater of 
such character that it will not only repeat 
the calling impulses, but ;-vill also sene as 
the medium for transferring· the snpenisory 
signn]s from the talking circuit to.the trunk­
release circuit when the called subscriber 
answers, or when the called snbscriber hangs 
up his recei.Yer, whereby the supenision is1 

as previous]y stated, partly oYer the talking 
circuit, and then for the balance of the dis­
tance ove1· the third conductors of the trunk 
lines to the manual switchboard. 

so 

85 

90 

It is also an object to provide certain cle• 
tails and features of improvement and com- 95 
binations tending to increase the general ef­
ficiencv of a semi-automatic or combined 
l11l1Ill1al and automatic telephone exchange 
svstem. • 
• In the accompanying dra,vings Figures 1, 

2, 3 -and 4 taken together represent a com­
plete circuit connection between a manual 
snbstation A (Fig.1) and an automatic sub­
station, A1 ( Fig-. 4), said connection em-. 
ploying apparatll::- embodying the principles 
of my invention. , _ 

In Fig. 1 is shown a manual substation A 
with an automatic individual oi· line s,vitch 

100 

105 
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C for extending connection from the sub~ mimbe~ of· such sets of sprj.rtg~, eacll set 
station lirie conductors to trunk conductors forming the terminal -0f ~:triink 'lin_1rlead~. 
leading to the manual exahange. At D is ing to the main exchange (Fig. ·2f ·:Each 
shown a master switch for controlling a trunk i.s multiplied•.th.rough the .siml.lar bank 

5 group ofline switches C. . contacts of a number of line switches q. 70· 

In Fig, 2 there is shown a cord circuit O J:'hus a number of trunks may be made con;i- , 
• ror connecting jacks j and j'. • The jack j' mon to a group of sub~tations larger in 
. is connected to a trunk line leading from number than the. number of trunks~ . In 

the sub-exchange of Fig. 1. The jack j' is· order that each line switch may always ob-
- 10 connected to a trunk line leading to an auto- tain connection with an idle • trunk; tne • 75 , 

inatic selector switch E (Fig. 3). At S-is group of ~witches that hf!,ve acc~ss to a_par-: 
shown an operator's talking set_ twular group of trunks 1s. provided wtth a 
. In Fig. 3 there is shown automatic switch- master switch D. • • 
ing apparatus consisting of a so-caUed first The master switch· D comprises; among 

15 selector E, second selector F and my im- other details, a ratchet. wheel 20, ·a motor so 
proved repeater H. • • magnet 21, circuit controlli:Qg refa,ys 22, aild · 

In Fig. 4 there is.shown an automatic con- 23, and a bank of contacts comprising11, coin­
nector switch I for completing connection mon segment 24 and a numbet of in.dividual 
with a group of lines of which that of sub- coi1tacts a., orie for-each trunk. The ratchet 

20 station A' is a member.· To the automatic wheel 20 is mechanicallv connected to a 8.o 
• substation A'. there is allotted at the ex- -shaft (not shown) in such 'a manner that a· 
change a line switch C' similar to the line rotary. motiori of said wheel . produces a 
switch C of Fig. 1. At L a ringer genera- oscillatory . • motion . of the . shaft. The 
tor is shown, and at Mis• represented a busy plunger of each line switch is adapt.ed. to 

25 signaling machine. normally rest in . locked engagement with 90· 

In the drawings several batteries B are this plunger shaft, and the master switch 
shown, each having one terminal grounded. maintains the shaft always in such positfou 
There need be only one such bat~ery, how- that the plungers locked therewith will be 
ever, or preferably one in each exchange. • opposite the terminal of an unoccupied or 

30 The manual substation A may be of any idle trunk. Secured to the ratchet wheel 20 -95 

suitable or approved type and, as here is a notched wheel 114 which ·controls .the 
shown, comprises the usual receiver 2, switch• springs 25 and • 26'. The notches in · the 
hook 3, transmitter 4, condenser 5 and ringer wheel 114 are so spaced that the springs 25 
6.·· When the receiver is on the hook the cir- and 26 will be held in contact for all posi~ 

35 cuit of the transmitter and receiver is open; • tions of the master switch except ,vhen the. 100 

but when the receiver is removed the switch plungers that are in locked eng~gement with 
hook 3 engages the contact point 7, thereby the plunger shaft are in a position directry 
bridging the transmitter. and receiver across in front of a trunk-terminal. • • · 
the line conductors 8 and 9. • • The cord circuit O i.s a modified form of 

40 The line switch C and master switch D the usual operator's cord circuit. The left-· 105 

may . be of the general • type disclosed in hand end of_: the cord O • is similar to 'in.any 
British Patent No. 26,301 of 1906, in The ordinary cords used in manual systems and, 
Amerwan Telephone Journal of New York, a? shown, comprises the plug p, two super-
N. Y., of June 6, 1908, and in the Western v1sory relays 28 and 29 and the lamp 30. 

45 Electrici&n of Chicago, IlL, ·of January 25, 'rhe cordis divided into two parts by th~ 110 

1908, being adapted, however, to operate in condensers 31 and 32. The right-hand end 
a system in which no ground connection is of the cord conipr~ses a key K, supe:rvisory 
required at the substation. The line switgh rnlays _33 and 34, lamp 226 arid a three"con, 
consists essentially of a plunger (not shown) ductor· plug p'. • . _. • .. 

. 60 adapted, when released by the energization • The first selector E, is of the· general type 115 • 

of the trip magnet 10, to enter a bank of disclosed in United States Letters Patent 
contacts to force springs 11, 13, 15 and 17 No. 815;321, granted March 13t 1906;• to 
into contact with springs 12, 14, 16 an:d 18, • Keith, .Erickson ahd Erick.son,: the circuits 
respectively. If the release magnet 19 be being modified in order thatthe switch_m~y 

55 energized after the plunger has been tripped operate in conn~ction. with· a two-'\Vire. sys- 120 . 

the app~ratus will be placed in condition to.· teni-that.is,.a system in which p.o oper~ting 
withdraw. the plunger .upon the_ following ground is.used at the substation>As here 
deenergization of . the said magnet 19. •. In represented, the selector E. comprises, among 
the sy~tem here illustratedit. is a~sumed- that . o~he1; details, the wipers -&6, 37 an_d 38 car-

60 the lmes of a·nu:mber of substations lead to r1ed upon,a·shaft {notshown). havmg aver- 125 • 

a branch or sµbe:xchange where each' line is tical. motion contrqlled by the vertical mag­
provided 'with a l~:ne • switch C. .. Although . net· 39 ~nd a rotary inotion con~rolled by the 
only one se~ ofsprmgs 11, 1_2,.13, ~4, 1~, 1_6, rotary ~magnet 40, . The operati?n 0£ .the se~ 
17 and 18 1s shown, each line switch 1s m. lectot 1s contr_olled. by the calhng o~ra~~r . . 

65 reality provided with a ;bank containing a through the medium of the 4ouble---wouild ISO 



~itt\:l:~~af ~l\.: • T~~r ~aue: ~vi itdi c.o~ptisinJs 
Llre·-»l·f')tffS-A-} ·"±0'• +t· J·. wnrl "0 JS \1·e·I 
l&:'o\rn :arK1:ts,~6r1t/01I;c1 b_;; tli; :~)]'~;at~ mi,;_ 
1'let0~b'i: which, in tm·:i1 is :-ti.r\.'do; the control 

;_: o~~~ f.b_:~:·1pri~--nt\.~~?11!~~1l?t; rffia.y.·.48·~ l\'.ieans for 
l'fJ1casing '1:He -s:;;fitcb ai·e pr'oYided iE the 1·e-

!~f~~~:h11\g~1et t?· _,The se1~ct0r Eis pr~vid~d 
1'dc11--th9 E,()-eal1e£1-connector r·elea:oe---ttrn.t· is. 

tli'f;:~srra ft· rt!Ytl-::"iCle S\Yitch Rre restored irr1:11~~ 

10 clthteJy \1,p0-nthe enel'gizntion of the release 
ni:tgnet: r~the1i thati b~; its deenergizuticn, 
as• shm\111 111' t'he • t,aid selector pntent. Th,, 
off0 nm'innFspri1it2' i',1 1s nonnn 1h· hefrl oat of 

" l~~ !1~~'.~t1\~}t1::;,Tif ~, ~l:;~1~: t~~\fI-~~ ~!l 
,. i{f ~l~jii§tt1~:\i{;\SX1lf :~1!f 1 

bi·o12en. ?f'lYe ·s\'if-dO:' F~ is nh-:o p1·01;i{1ed 

\Vit'l'.i :tl;b\nJ.(r:(}-f ;(:'.)\1X~·;_r;b~ '\xl1ieh aTe in 

25 tt\{w~l!tt~if~~\c, c:,::~1c:;g(r~l.~;1s le1td-
iri[-s, t(r SetohtI". '.se1ectcrS F. 
·,: 1:he. Sec0i1.d· S8]ector l~1 is sin1ilnr to tl1e firat 
selectot E. 
; M:,r, inipn'r.f~,d repeti~e!' H comprisss _ a 

30 donble-,;·onnd rme-relaY ;n. a 1·elease relay G6. 

-~\rJ:~ 11ir~~1~~l~~~iI:".iti;111~11

i•:1 ~;i~,¥}ll1i1-; 
the)·~peh tflr i,s opera tir1g. rr11e ei1·cuit t11t'(lt1gh 

ihe riJ1)~iit€r ·.JI: 'is· di tided into t:rvo narts by 
35 the -'c'.6r1cl;,I]i::ers '';() "'1d 60 ~ ' 

. ~ Tlie'c;ri:Ke~ti;;,:_r '{Fig. ,_h) is of the general 
'tj,pe disclosed jn ·united States Letters P,,t­
l'nt_ ,S-d. 8Hd7G, gn1Tlted }.larch rn, rnoe., to 
~\~f't~\.- Tfr~c.-·~~.~(~E 'nn~1 Eri~~~s9n: bnti lik': • t]?e 

40 :c;eh•croi•s ]<., and F. 1s n1oc11fied to 01ienw:o rn 
1\: t\v'()-V1~i•1~·e· -s~.~sten1.. I1ike th.e seleUtors tb.e. 
~-onnectol' 1s· prm·ided ,-rith a shaft (rn..'t 
,c;h6,i•I.\) cfiri-ying ,,;-ipers 61, G2 and 63 and 
controHed. bv the ,;ertical- magnet 04a and 

45 r\Jtfl.tl mDgriet ·65" .. The openition of the 
s,vi.foh us a ,,"hole is controlled through the 
inedi~1m. of the donb1e-wound line relay 6-1. 
_c\. bti'ck-bridi°e 1·elay GG is prnrid.ed through 
,,.hich foe i::alied snbstation is proYided with 

50 tnlki11g baHery {:t:rnmt. A high resi.stance' 
/el.n_y 6G P1'.~Yi\1es mert,l!S ;Yhereby t~,~ ee:ntrnl 
office· Qne·r11tor mn:v ontam supen·ision of n 
c;nll tb,i·oLig:h the said connector. The ring-
511!2'' r~fov;'t.·r 1s prod(ted for t.he pm·pose or 

55 • s,,'itchir1g rihging cnn-ent • onto the c'alled 
)iJle £lf~qi: tflC (;<)n11e;ct.lon hns beer .. co1npL.:ted. 
T11~ • .. $nl)~.1•-rl·E;{)r'( _reln v GS is eonnnon r.o n 

\n1ffil>er {)+· (;onilectors'"nnd =~el'Yt'S to 111d1cnte 
to an exc.hrin,.::e nttrnd:rnt ',Yhen th;; 'circnit 

60 of the line ]'(;tw of :rnv t:onnect<ir b,,comes 
c·1:ose.cT ;1_c\.:.i{1i-:.'ntn'}l\1 • ., 

. ·• 'The li1ie:·sr,·itcJ1 C' is simibr to the 1im0 

S\\'i.tch (_~'. t1n:d is conL r,llerl lw a rn,iste!' 
f'\\'1lrh ;i {i\;nn !;- io t ii(' lt1;l ,,tv l' ,-;\\'] tch -; ). 

65 The aittunJ.nti,: ,,ubstntiun ,\.'. nrny be of 

ttj.13r sui~n.blc (,I' .f:'lTil':n'•··P,s ty}JB, ~:\1.;q nB~·e 
s.n.cYw . .n, 1t ct)3IHJ,r:,r,e,s rcct;.iver GG~ S\Yitch 
hook: 70, trn11srnitteL~ 71'1 indG.etion, coi1 72,. 
ri11p:c,r _ ·;-·3~ __ cG,:!.J.(i.eE~:er ·1 -1.l;"i..: 1- 0 ~~n,~1.,...., G"~ -"7;{ 

-:-- ' ::i~.~::\(~t,;~~:.•10% 1_.i.-.,~.~.-"",,,·1;·,-,~~-a net !lHTH.HSe i _.:. • ;.!_ ,.,_,._ ~ • ':· , ~~ 70 

.]s on: thi~ hook th.e. ca:rn a-r.fn 'tT rnairJ-~1 ins the 
sprjng ·ts ir1 corttact T1:ith. the spring 79, . 

r;1
:

1:~!~~1~~~~o~~n~:\,I~ i~}1~!ati~t:i1~~:~'ii~ ~}~: 
cvn.denser 7-t "'VVhen the ;_\:<:'?.~ VF!' is rexuo1.retl 76 
f1·\.)D1 t}tc l1ook tl1e ru::: ,:n,,,r,;1,1;:es frorn 

~I~~ :g;.1~~- l5, ~.:l~~r~}~~i'~s imc cc,:::c:tact V-•?itl1 

OTJenfd J:-:0.d , •• '.·n·n112-r•y 

,y-;r,FnG' o~' ,::1dt1ctH)Tl i;:: ',,,_,ri,_i,,z,";1 ?"',' 

~~(;l~:)-8;~ t}~ ii:1e ~ ---A~~--

01_; 

.:1. better 
bo i1ud :frorn ,:h'.:sc:r-1pt1c-n.c;r 1t,s GJ}er-

1tP,~~:~ ~1l~e~,i~r~.:
0

~:~~~l;~e3 ~;~:?~·;;; ~~,~~~~~i 
nt sn.bsru.tion. -r\. desirBs Con11ec-

thc nntor:1~1 tic Enbstntioil }1.·' 5 

of -c,,r~b_:t::h. lattfft i;s.·1.11 he. n,ss--:..im-2cl 
to ht :22,20. 1//l"i.>2E the s;_1bse~ .. ·.ibc·~· n.t ~;ubst!1-
tic11 _,.\_ rerncrr,,2s ~.J:_c, t'ec:ei ve-r· £rorn. th.e 1100k. 90 

~:i~t;~iti \:0~tl~e11:~~;f :1:fi1;1~:i}h~(l~iti~ 
to~~s 8 a11d ~}. -;11

7 l1e1\ _the t~1..lking s~t. is tb:us •. 
hY•1clo~ecl ucroc;;:q th0 lITi 0 ari i~nera17111u c 1 r-· 9;5 

ff ~r 1ir~0~~,~f;;~t:0i~h ~{;!;:ji1~:~\~;~f te\~d! 
fr-on1 gl'oltnd (il through springs~ 8,J and S6 
,·,f ,'l0 e cut-o-ff 1·el1•y (),; F'i·~ cnr,dnr-tor I) 
,: ~~ ~n~' - ,,., \,.. -,; • n .. ~~}-p,,;t~--:. /i~~ ~' J7,v-.-~6 -;~~·,·~en• :- ~ 
;::,\\ .1L_11 hvo.!.~ d' '\..,0.!.d~U,\..·l: 1),; __ nt , ~ l vCC•.i., ..__,:_ i\ lGC 

t1:·ansn1itter 4, line eonductor S~ cut-off 

l(~~l~ill~li;i\J~I:~;:3t~1.~:~~ ,o, 

lf\ t7 c?1-nd lS into co11tact i:n. pfilJit :1\J1B .-2::1-

;[~~{~~le~t ;1~/~{f:i~ ~;.;;~1iaf5 /~~~ t~,o~;~r~{ no 
(1 2 OY(~r tl1e pl~iYnt9 T1Qr1nn1 conrlHi..·toe ~);) to 
tl1~ connector pri.-rate ba11.k co:ntal'.ts of tl1e 
call inf· line. It is to be understood tl1a t the 
norn1,l1 conducto1·s :}3~ 2-4-5 and ~~-±6 .let:.tl to 
bank: t1...'Jntncts of ·.fl 11torng.t.i 6 ~-~c,nr11.;etor 115 

s,Yitches sii1Y~lar to thfJ T -l;, 
bv n1eans of Yvb.ieh the r-lubstat:on .rp.ay be 

cU11ed au to1n.a.ti call y. r.f11 i,::_~, ,_) g.::_._~,~.\._:_._-.\.·~,:_1_,,'.,'1,_,,·· :t;·.~- .,11>_~.-,-
t en ti al ·protects t.he. _ - _ ,t _ _ _ 
f.i·orn· be-111.g s~·ized ,..,,,,.,,., .. ;-.",·. \\ I~j::_~ the 120 

;:jaid line Js in use. 
hanl{ spri n2'~ 1D ::.nd l:t ;:i e:onnPc­
t]on frorn -tho :t(;l~~~S8 n••-1 '':pr,t· 1'i.} !-c1 th.c­
.-.,)rino~ <t: of rtJlny t)~),, ·'·-'·\~~{t~~I1 t.i.1e~ ·b~tnk • • 
~~\ri~~s •• _i}. nnd :L'i' n.fe. ftJt·ced into contact 125 

{lr(~~~;j!i\\~,~~)Et~I(\)i\~} , ,, 
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lioos • are thus~,extend~d to the trunk a· cir- reached a. position directly oppqsite the bank 
e11Wis completed extended from ground G8 contacts of the next· trunk; and the wiper 
(1!'1g. ~) th.rough contact point 100, arma- 27 will have left the guarded· contact 110, 
t1!i·e 1015 trunk condu?tor 98, winding ;02 allowing the relay 22 to deenergize. The 

5 OI relay ~5, J:?ank sprmgs 12 and 11, ~me . relay 22 being deenergized, and the springs 70. 
conductor. 8, • thence through the substafaon 25 and 26 separated, the motor magnet 
A' and back 9ver • line conductor 9, bank ceases to operate and leaves the plungers in 
springs 17 arid 18, winding 103 of relay 95, their positions in front of the next trunk 
t:runJ.-: conductor 99; armature 104, contact after the one just seized. If this ne;x:t trunk 

10 point 105 and line relay • 106, and thence had been buss, however, the wiper 27 would 75 
th.rough the batteryB .to ground G: The have found a guarding potential upon the 
r~lay~ ~5 and 106 which are inclu_ded in the contact succeeding the contact 110; and con­
circmt Just traced are both energized to at- sequently the relav 2~ would still have been 
t:r;act ,their respe~tive armatu.res. The_ ener- energized when the springs 25 and 26 were 

15 grzat10n. of the lme relay 106 results m the separated, the motor magnet would have so 
closmi.e of a circuit through the lamp 107, continued fo operate, .the springs 25 and 26 
thereby signaling to the operator that her would again have· been forced into contact 
attention ·is desired on. this. trunk. The en- by the next tooth, and the plungers would 
~rgi:;mtioi1 of the reiay 95 shifts spring 108 have been carried past the busy trunk w 

20. out of engagement with spring 94 arid into an idle oo..e. The relai· 23, which is con- 85 
contact with spring 109, ,thereby the cir- nected in multiple with the motor magnet 
cuit of the relea_s~. magnet 19 is maintained ·21, energizes. when its circuit is first closed, 
opmied, and the ground G4

• is'. connected but being a relay that is slow to deenergize 
with the master switch bank contact 110 it remains in an operated position as long 

25 corresponding to the· trunk seized. As ·has . as the. said magnet is operating.. In its 90 
been previously explained, when . the idle operated position the relay. 23 disconnects 
line switch plungers ar.e opposite the con- battery from the trip magnets 10 of all the 
tacts of an.y trunks, in -this case trunks line switches to which the master switch D 
98-99, the wiper 27 maintains• the corre., • is allotted. With this arrangement it will 

30 sponding master switch bank contact ::UO be seen that no line switch can be operated 91\ 
in. electrical' connection with the .common while its plunger is being moved to an idle 
segment 24. Consequently, . wheh contact trunk. • • • . 
point HO is grounded, as above explained, • When the operator at the main exchange 
an energizing circuit is ·completed extend- notices. the ,qfowing of the lamp 107 she in-

......-35 ing therefrom through.;viper 27, co.r.nmon serts .the plug p in the jackj and throws 100 
segment 24, motor. magnet relay 22 to bat- the key K to close the springs 115 and llG 
tery lead· 91, thence through the battery B into contact with the springs 117 and 118, 
to ground· G .. _The relay 22 ~nergizes upon· respectively, which ,bridges the 9perator's 
closure of "this· circuit and forces spring 111 talking set S across the cord 0. When the 

40 into contact with spring 112, thereby clos- plug p is inserted into the jack j an ener- 105 
ing an energizing circuit through- the motor gizing circuit is closed through the. cut-off 
ma.gnet • 21 and relay 23; . This circuit ex- relay 119. This circuit of. the relay 119 ex-· 
tends from ground G5 and G6 •through re- tends from ground U-7 through relay 119, 
Jay 23 and m?tor magnet 21 • in par~llel, in- sleeYe springs. of jack j and· plug p and re-

45 terrupter sprmgs 113 and relay sprmgs 112 lay 29 tb battery B. The relay 119, upon 110 
and 111 to battery lead 91, thence through energizing, attracts its armatures 101 and 
the battery B tO: ground G, The motor 104: away trom the contl).cts 100 and 105 and 
magnet, upon energizin?,", attracts its arma- onto contacts 120 and 121, respectively, 
tu.re which :rotates the r:1,tchet w.heel 20 one whel'eby the trunk conductors 98 and 99 

(i() step' and also ppens the ,•irc*it ·of its own • are disconn~ctecl from ground G3 and relay 115 
magnet at the mterrupter sprrngs 113 .. The 106;_ resp~ctIYely, and are extendec1 through 
armature of the motor magnet then falls the Jack J to the cord 0. The cuttmg off 0£ 
back and again closes the energizing cir- the rela? 10~ allows sa,id relay to deenergize 
cuit and the motor magnet contrnues to op..: and extmgmsh the lamp 107. The relay 29, 

55 erat~ in a manner similar to that of a buz- which is included inthe energizing cil'Cuit 120 
zer as long as the springs 111 and 112 or of the relay 119, also energizes, and would 
25 and 26 remain in contact. . close it circuit through the lamp 30 but for 
• As soon as the ratchet wheel 20 is rotated the fact that the relay 28 is energized .at the 
its first step the spring 26 is forced into con- same time over _a ·circuit extending from the 

60 tact with spring 25 by a tooth o:f the notched_ grounded. termmal . of battery B tl~rough 125 
wheel 114 and maintains the energizing cir- relay 28, tip springs of plug p and Jack ,i; 
cujt of th~· motor magnet 21, i:~Tespective_ of contact point 120, armature 101, ~rnnkcon­
thesprihgsofrElay22.;,Bythetimethesprmg cluctor- 98, thence through. substation A and 
26 dropw into .the n~xt notch of th~ wheel b~ck over ~runkconductor 9.9,; a,rmatm:e 104l 

il.5 114. the i,;Ue line switch plung~rs will. h~ve coi:itact pomt .121, sleeve sprmgs of Ja.ck J 130 
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and plug p and th1~ough relay 29 to the. non­
grounded pole of battei:y B. This latter cir­
cuit also serres to prodde the calling sqb­
s~ntion with talking battery current. , After 

~ t11e 9perato1· has nscert.a:ined the nu'mber of 
the desired line the key K is thrown ornr to . 
the opposite position and the plug p' in­
sertedinto the jack/ .. "'1,Vith the key Kiri 
this position the snpenisory relay 33 is cut 

l·J off aud the operutor's set S is bridged across 
the ·co;·,::l circuit. • The insertion of plug p' 
into jack / completes an energizing circuit 
fo1· the line relay -n of the fit~t selector E. 
This circuit extei1ds fro1i1 ground G8 through 

ll5 winding 1:28 of relay 41, side switch wiper 
-16, trnnk conductor 12+, ring contacts of 
jack/ :1!Hl plug p', key contacts 125 and, 
1:2(L secoBdary circuit of the operator's set 
including the impulse springs 127, thence 

20 tlmrngh the key contacts 128 and 129, tip 
springs d tlw plug p'. and jack j', trunk 
coudnctor 130, side switch '"iYiper 45 and 
winding 12:2 of the relay ±1 to battery lead 
Bi, theiite through battery B to gro11,nd G. 

¥ s · Tt1e relay -H, npon energizing, shifts the 
,spring ml out of engagement with the 
spri1ig rn:2 • and into contact with the 
spring 133, ,,·hereby grnnnd is disconnected 

• from the release magnet 49 and an ~mergiz-
30 ing c:i1'c:1it is closed· through the release re­

lay ,'50. This ci.rcnit extends ,from ground 
G0 through the springs 181 and 133 and re-" 
lay 50 to battery lead 54, thence through 
battery B to grournl-G. The relay 50 upon 

35 energizing, shifts the spl'ing 134 out of en­
gagement ·with the spring 135 and into con­
tact witl.,:i · the spring 13G, and closes the 
spring 1W7 into contact with the spring 138. 
The shifting of the spi·ing 134 shifts the 

40 connectio'n of the impulse spring 1:32 from 
the release magnet -19 to the. \·ertical magnet 
3D.- The engagement, of the springs 137 and 
138 extends a connection from gronnd G10 

through. the side s,Yitch wiper 012, springs 
45 138 and 137. trunk conductor 139. sleeve 

rontacts o:f thi; jack )' and plng / to the 
rdav 3-:l:. This 2:ronncl connectioi1 to the 
rela}· 31 serrns no purpose at this time ex­
cept to short-circuit srtme. The selector E 

50 is no-w in position to reeeiYe impulses for 
the first digit of the desired number. 

The operator now operates the dial of her 
calling deYi.ce for the digit 2 and, as the 
impulse ,,h~~el 140 retnrns to normal posi-

55 tion, the impulse springs 127 are separated 
t'ivice, Each time the springs 127 are sep­
:,rnted thev break the energizing circuit of 
the L,:,: relav 41 of the s~lector E. Each 
tin,.e ; day 41 deenetgizes the ?pring 13f 

60 len,,,,.'- ,:1)ring 133 and mome~tanly engages 
spi·inr~ l32. As before e:xplamed, the relay 
50 i:; - ,,i,nv to deenergize, and consequently 
it ren,a[:r,is in its opei·ated position during 
t.lie short jnterval that _the. springs 131 a~d 

cs 133 are disen,i:;aged. • The engagement of 

sp~-ings 13J. ~l}d 1~2 clo~es nn:energizing:eir­
Clll~ e:xtendmg f:rom ground. (?, through 
spnngs 131 and 132, 11H and J36, • private 
magnet relay 4$, Yertical magnet 39-and side 
s_Y,-i.tch wiper 4:4 to battery lead.5-1,-thence 70 
ti~1-~rngh; battery :µ to grnund· G. Since the 
chg1t cailed ,vns 2 the Ycrtical magnet -re­
cciYes two i1npulses of the circuitj ust trnced, 
and oncrates to raise the switch shaft .'and 
wipeei. two steps to a. position opposite the 75 
second b.ank level. Also, as soon as the 
shaft is raised the first step t.he off-normal 
spring 51 is allo,Yed to engage the contact 
point 52, thus connecting the release mng11et • 
49 with battery. The priYate magnet relay 80 
~8, \Yhich was i•ncluded in the energizing.cir­
cuit of the Yertical magnet, is energized by 
·the first inipulse, but being a slow-acting 
relay;,like the relay i50, does not have time 
to deenergize Let,Yeen • impulses. 'When the 86 
relay 48 energizes it operates to close an 
energizing circuit extending from ground G0 

thr011gh .springs lH and 1±2 and prirnte 
magnet -17 to th~ battery lead 5±, thence 
through the battery B to ground G. After 90 
the last impulse of the series the line 1·elny 
41 remains in its energized position,. thus 
maintaining the energizing circuit of release 
relay 50, and permanently opening the cir­
cuit of the Yertical magnet 3D and pri,'ate 95 
magnet relay 48. After a short time the 
pri;:ate magnet relay -18 deene1-gizes and 
breaks the energizing circuit of the prirnte 
magnet 47, ,vhich • in turn allows its arma-
ture to fall back rmd release the.side s,vitch 100 
to second position. The m0Ye1ilent of side 
switch wiper ±± from 'first to second position 
shifts the batten' connection. from the rnr-
tical magnet 39" to the rotary magnet 40. 
The rotary magnet is then energized over a lub 
circuit extending from ground 0 8 through 
interrupter springs Ll-3, mngnet -10, side 
s,Yitch ,,-iper 44 to battery lead 5-~, thence 
through the battery B to gronncl G: and at­
tracts its armature. 1Yhich 1·otr,tes the shaft 110 
Y,ipers one step onto the fil'st contacts of 
the second lenl. Dresses clmn1 the private 
magnet armatnr~ ~md opens. the ene1·gizing 
circuit of its own magnet. 'iVhen .• the ro-
tary magnet circuit is thus opened the ro- 115 
tary armature clrnps back. nnd if the first 
trnnk leading from the second level .is idle 
the armature of the priYate magnet drops 
back also ·and allows the side switch to pass 
to third position. If, huweYer, the first 120 
trunk of . the second leYel is busv on nc­
coLmt of having been seized by so"ine .other 
selector similar· to the selector:R, the pri-
vate wiper 38 finds the first contact 1Yhich 
it engages connected to ground through tl:~ 125 
second selector of the busy tnuik.. \ 'Ilus 
ground is extended by saicf >tiper ornr. the 

. conductor 1-±4 and through the side switch 
wiper 43 (now in second position) nnd pri-
vate magnet 47 to battery- lend '54-, thence 13·0 
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through battery B to ground G. The pri­
vate magnet becomes energized oYer this 
circuit and maintains the side switch in see­
ond position after the rotary armature falls 

5 back. The side switch thus remaining in 
second position, the· rotary magnet citcuit 
\vill be again closed at the inteHupter 
springs H3 by the :falling back of the ro­
tary armature. The rotary magnet will thus 

10 continue to be intermittently lmergized and 
deenergi;~ed to rotate the shaft and wipers • 
step by step until the priv.ate ,. ~viper 38 
reaches ii non-grounded contnct of an idle 
trunk. 1Vhen an·iclle line is found the pri-

15 vate magnet defoiergizes and 11llows. the side' 
.switch to pass froni second,to third position. 
When the side switch wi}'Jer 44 leaves its. 
second-position contact point it permanently 
opens the circuit of the rotary magnet 40. 

20 The mo.-ement of the side. switch ·wipers 45 
and 46 from secpncl to third position cuts 
off the line relay 41 and extends the trtmk 
conductors 130 and 124 through the shaft 
,vipers 3G and 37 to the second selector F. 

25 As soon as the connection is thus extended 
to the second selector the line , relay H5 is 
energized over a circuit extending from 
ground G11 through winding 146 of relay 
145, side switch wiper 147, shaft wiper 37, 

30 side switch wiper 46 to trunk conductor 12.cl., 
thence through the operator's calling device 
and back over trunk conductor 130, side· 
switch wiper 45; shaft wiper 36, side switch. 
wiper 148 and :winding 149 of relay 145 to 

35 battery lead 54, thence through battery. B 
to ground G. 

The relay 145, when energized, operates 
to shift spring 150 out of engagement \Yith 
spring 151 and into contact with spring 1,'52, 

40 whereby . an energizing circuit is cloiied 
throngl1 the rele·ase relay 153. This circnit 
extends :from ground G12 through spring 
150 and 152, and through relay 153 to bat­
tery lead 54, thence through battery 13 to 

45 ground G. 'l'he relay 1153, upon energi½'ing~ 
by closing the .contact bet\,een springs 1;'54-
and 155, furnishes a new holding ground for 
the release relav /50 of the first selector K 
its former grorind being cut· off by the de-

50 el).ergization of relay 41. The energizing 
circ1iit of relay 50 now extends from ground 
0 13 at. the ·sele'ctor F, side switch wiper 15Ga, 
relay springs 155 and.15'1;, priYnte bank con­
tact of the seized trunk and shaft. wiper 

55 38, side switch wiper 43 (in third position), 
and throngh relay 50 to battery lead 5°~, 
thence throngh 1,nttery B to groundG. This 
ground potential furnished by gronnd G13 to 
the p•rinite hank contact upon 1Yhich the 

of the swjtches immediately after the oper­
ation of the operatoi·'s calli11g deYice for tlrn 
first digit 2. • • 

-When the calling deYice is operated for 
the second cligit the second selector F is af- 70 
fectecl in the san1e manner as was the Jirst 
selector for the. first digit, and opm·ntes to 

• extend the connection to a repeater H whidi 
is included in a trunk line leading to ti con­
nector I. Briefly, the operation of the sec- 75 
ond selector is as follmYs: Each time the line 
circuit is brolrnn by the impulse springs 127 
of the operator's calling dnice, the line re-• 
lay 145. deenergizes and closes a circuit from 
ground._G12 through the private magnet re- so 
lay 156 nnd Yertical magnet VS7 to battery. 
The second digit being ~ the Yettical. ~nag-
net thus receiYes two impulses and opei'ates, 
to raise the shaft wipers two steps to a posi? 
tion opposite the second row or leYel of bank 85 
contacts. The relay 153 being slow-acting 
remains energized during· the entir::e. time 
the second selector is operating. -The' pri­
vate magnet relay 156 is energized by. the 
ffrst impulse to the vertical mngnet, • tm.ti 90 
being a slow-acting relay, its circuit.0 is not 
opened long enough to permit it to cleener­
gize until after the last impulse. When the 
relay 156 energizes, by the closure of contact .. 
bet\Yeen sprii1gs 158 and.150, it closes nn en- S5 
ergizing circuit for the private ri1agnet 160. 
This energizing circilit is broken: when the 
relay 156 deenergizes after the last impulse, 
the private ma~rriet mo deenergizes and the 
side switch passes to second position. The 100 
mo,·ement of side switch •;riper ·Hil from 
first to seeoncl position shifts. the battery 
connection from the Yertical magnet 137 to 
the rotary magnet 162. ,The rotary mn gnet 
then operates in the urnnner explnined for 100 
the rotary magnet 40 of the selector E ,to 
n<~vance the shaft wipers Hi3. 1G4 and l(i;:; 
onto the contacts of an idle tnmk. After 
the wipers have reached nt1 idle trnnk tlw 
sicle switch is tripped to third po;;ition. aurl 110 
b? means of its wipers H7 and 148 extends 
the line ·connection through the shaft '•.Yipers 
1G4: and 1G3 to the repeater H. At the in­
stant the connection is completed to th,t<. 
repeater the relay 55 · is energized m·er a 115 
eircnit extending from groui1cl G24 throngh. 
•,Yinding lGG, through • shaft: wiper. 164, 
thence· oYer the hea ,-y conrluetors through 
selectors F and E and· the operator's ctilling 
deYice, and thence back through switches E 120 
nnd F, and through winding Hl7 of relay 
f>.'i to batterv lend 54: thence throngh hnttcry 
B to gronnd G> The relay 55, npon energiz-
ing. shifts spring 168 ~mt of enga/rernent -
with spring 169 and into contactwith sprin!! l~.5 
170. nnd forces spring 171 into contact ,Yith 

60 wiper 38 is resting, is extended to the cor­
responding contnct in ea?h, _of thfc; first s~lec~ 
tor banks that are multiplied with. thnr of 
selector E, for the purpose of protcetinl,! 
the bnsy tnmks from being seiz('d by rtny 

· spring 172. The engageme:nt of springs 1118 
n:ncl 170 closes an energizing circuit froin 
grmmd G14 th:i·ough said springs 168 and 

65 other s\,ritch. ·The foregoing is the position 170, and through the slow-aeting relay 5G to lcr,:, 



'. :})i.~tef_y'. lead H; th$1i~' ,tlJ\bugh' 1?:~ttery ~ 
• ·:to gro.und G:. The ;reJay Db, !:lrie:r-gizes upon 
C ::c\o~m;e·. ottfos,'cfrciHt· and, by • __ forcing 
• ·-. :sfrr-i~gs·.r7q :aiid 174 fot9_'co)ihlct, furnishes 

,'.; 's:.a. ne,,'.)10Jdip,~cg-ro'unclfo1; the "release relays 
'' 'l:Mf :ind 60 <if the selectors'F and<B: • The 

'<cihitiit ~nf these ·.·relavs. 110,.-v extends !from 
:~'.gi:dtip.d ,Q'1"_ ti11:o~igh ~-esistarice 175 (the re­
':i.J.at.57:b:ei~'g;e1'rn;:giz_ed,: a..?. ,viU~~ e~l;)lainJ§ 

'·, 10Jater.); spnngs"l1,3and 114, shaft ,viper loo, 
'.;; sicle_ s~~it;h: "\Yi~1,er 171:i to contact point 178, 
• . ;tdierice 'one br{mdi'extends • thrnu::rh re.lay 
'.•·-1t;3 to• l.Jattery, and' ar1.other • bra:ncli' extends 

throtigl} sides,.vitclL wiper 156, and through 
~-~·1·el:1i 30 .OT ·selector E :oYel' a circuit :1lre,1,dy 
• ' tri\.ted. ·' Since the• resistance 175 is included 
·Hh thi/4:'' 'cfr~hit; ·cnrrei1t ·also flows from 

groilhd G111 thtoligh the relay 31: of the cord 
"cfrcltit·O: Ufrcn:tgh the plug p' and jack .i', 

Jo· ·coi1du'do,' • 13\:1," springs 137 nnd 138, side 
'. 'si"itch•\tiiieF·+it U!1Cl thence throngh relajrs 
• :. 50' H':iid 103 to· batten·. The rehv 31 is en.­

ergiz'ecl hy thi's 'c\:trre"nt but its D1}erntion at 
'"th}s tifoe 'is' ki:Hfont 'ntilitv. • ". • 

25·•i· The 'closlli'e'of·springs1·71 and 172 oi the 
• relay' 55 closes ar{·eriergizing circuit through 
', the li:rie ·r.·eb,, {l'1: ·t'if the ·connector I. This 

dir'cuit exteI1ds from· ground ·G11 through the 
j•ehiy (38; ,Yindin:g 179 of relay 64:, trunk con-

30 dnctol' • 180; irilhedarice coil 182. relay 57. 
springs 172 i \u1J 17L trunk c011c1itct01~ is1; 
a:in1 ,tincfoig•1s3 of relay G4 to battery lead 

• '184, thence throi1gh battery B to gr<n'md G. 
' The. ielav '57. '-ivhich w·as .included in t~:e cir-

3,5; euit _ j:ust>traced, energizes· and remon)S the 
·sh.drt-circtiit fi.'om the resistance 175, ,,ith 

: ' the· 1:esYllt nl'e,.:ionsh desct·ilx•d. • 'The, refoy 
: 68 is also inergizecf hy the closure of th1s 
; circni.t'; bn;d operates to dose a circuit 

4'0. through the h. ... •11:i-') 185. The line relay G4, 
' t.i1)on ~riergizing; disconnects ground from 

,,. 'the:r6lease .rt1agnft 186 and closes an ener-
• ,:gizfog':c:i1·cui:f thtongh: the i·elease relay 1Si. 
• ''Tl\i~·'°<,~i'i'cn.it·• e)i'..tends from grqund G18 

; 45 • tlu-cnigl{·sp1'rngs- '18q aud 1_8!1, HH and 102, 
,:••an<'! tTtfo1ifrh r'th1.Y 1ST to bntterv' lead 184, 
', :then'ce t;il'!Jugh ill:ittel')" B to. gi:oni1cl (1. ~he 

I'elh}T ;l.87;'i1I)OiY :energizing. connects the 1m­

-~ l'inlse, spi·iiig. '1 DO ~Yith: the \"(di cal magnet 
5.o· 0::1,'\ fans, p1idii1g th ctliinector ii1 position to 

%Pei\"D jnifa1lses'frn•'the ·List t-wo digits of 
· :f.·th; d~si1;erf~·;11n1irh't~r. ;. • • ._~ 
i ,·: : 1,vheh t1Ht dHing deYice · is operated .. for 
1•'-'th,ft'li'ir-H'di'dit ~tlw circ11it•ofthe line relnv 

·-: I 51f 5ih'i'rthe tei)ent0r His oj)e.ned t,,·ice. Each 
,. • ti111-e 'the 1"tib.y 33 ddinergiz'es ·it, doses ffn en~ 
• 'e'rg\zhig- ci1;c\1i.t.tl11·<m0h t~1e slow-:i:·ting re­
'.''lriT 58;ni1c1.ope1r:3 the-cn·cmt o:f,the lme relay 
··(3.£ o-Fthe'1:;o'mi.ector L·. The rPby /58 1Jeing 

60 'slo\,::iiding is eiw,igiz(·'d,the first time its cir­
·, ·ci.1i.t ise!t'>s('d. :u1i.:l1:enrni11s in-its onernt<'<l po­

sition until ;1ftti1-' the hd, itnp1il~e is deliY-
<fr¢11?t'lnis fifaintaining the i:,,by· ,\7 nnd i.m­

··,'peda1ic<l· co'il 'l82,,,J11nJc,Cll'(•\1ikcl i ,,·,hile the 
65' line 1~1tiy of tlrn.com1edi1,r i:,)K'i..ng operatt>d. 

. • .. ,:-.,· •. 

Each time th;; relay M 'dee:nergizes; a, circuit 
is dosed. through, )he rnrtica,1 mii,anet J:W. 
This circ,uit extends fro1D> gi·oand G18 

through springs 1$Sand lSS, springs 194 
m1d 193 of the slo"IY-acting reky 187, private 70 
mngnet relay lD,3, Yertical magnet 64a; side 
switch ,Ti per 196 to b,ltteif lead 184, thence 
throui:rh battery B to ground G. Since the 
digit called is 2 the vertic<ll !il.agnet 64a re­
cei,:es two impul::;os ornr the Gircuit j1,1st 75 
traced, operafes to raise the shaft ·wipers two 
steps, and allows the off-normal springs 197 
to close awl connect battery to. the release 
magnet HJG, The p1·ivate magnet relay 193 
is energi1.ed by the ftrst impulse to the verti- so 
cnl magnet and.,, being a slow relay, remains 
in its operated position· until all impulses 
are delivered, ,vhen.it again returns to nor­
mal. vVhile in its operated position the re-
lr,y 195 closes nn energizing circuit from 85 
ground Gm through springs ms· and 199 and 
private magnet :200 to battery lead 184:; 
thence· through battery B to· ground G: 
vYhen the private magnet deenergizes after 
the operation of the vertical magnet it al- so 
lows the_s~de switch to pn.ss fro~11 f.irst to ~e~­
ond pos1t10n. 1 he pussi,gc ot sJcle switch 
wiper 19G from first to second position shifts 
the battery connection from the Yertical 
magnet to the rotary magnet G,>", so that the 95 
rotar? magnet ma)' be operated for the sec­
ond digit. 

1lv71en the cnlling de,-ice • is eperated for 
the last digit O the line rela:v 64 operates in 
tbe same nrn.nner as :for the third digit. mo 
Each time the nihv H± deenergrzes for the 
last digit it closes" a circuit from ground 
G-18 thro«gh springs 188 and 190, • 194 and • 
193, relay 195, springs 202 and 203,. rotary 
magnet 65'\ conta.ct fioint 201 and side 105 
switch wiper 196 to battery lead 184, thence 
through battery B to ground G. The rotary 
magnet 65' thus receiYes ten impulses and. 
,operates to rotate the shaft '.vipers ten stens 
on.to the tenth contacts of the- second level, 110 
which contacts are the terminn1s of the de- · 
sired line #2220. The ),ri,;ate i11ngnet re-
lay 1D5, which is inc1uded in the energizing 
circuit of the rotarv magnet 65'\ is ener­
gized by the first one of this last series o:f 115 
impulses and again closes the . eneri,zi.ng 
circuit of the ,private magnet 200., The re-
lay 195 dee,._ ,rgizes in the manner previ­
ims1y explained, and if the called line is.idle· 
the pr1rnte magnet 200 in tnm,defoergizes 120 
and allows the si.de switch to pass from sec-
ond to third position. If, however, the.line 
:f:t:2220 is busy when, called the connector 
side switch does not pass to third position, 
and the operator is gi rnn th;:; busy signal in 125 
the following manner: YVhenen,r a line· is 
busy, by reason of either haYing made a call 
or by ha Ying been called, a gnnrding gro:und 
potentinl is present upon the connector pri-
'::1te banks of that particula1· line, .. · In the 130 
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case of)~usy c~}li':ngJines th~s guarding po­
tential. is fnrriished.bv.the lirre switch C' in 
the same maii.Il,.t\t.aift)1f line switch C (Fig. 
1) • furnishes a /:ghar'ding potential to the 

• 5 ·private· normal conductor. 93 of substation 
.A. 'The :guarding potential for busy called 
lines·is furnished by the connector in a mari­
I).er to be explained. , Thus, it will· be seen 

_ that when the connector wipers are 'rotated • 
10 .. onto_ th~ contacts of a busy line, a grollnd 

potential is extended from the guarded pri­
Yate >bank contact through the shaft wiper 

· 63, side switch wiper 204, contact 205, relay 
springs 206 and 207 .and relay 208 to. the 

15 spring 209 of the private magnet relay 195. 
Now, when the private niagnet relay de­
energizes, the spring 199. engages the spring 
209 before it breaks. contact with the spring 
198, thus substituting the ground from the 

20 private bank co11tact for ground G19 and 
maintaining the private magnet in .its en­
ergized position,. which locks the side switch 
in its. second position, thus preventing the 
completion of connection with the busy line. 

25 The relay 208, which is included in this last 
• holding circuit of the private magnet en­

ergizes and, by shifting the spring 207 out 
of contact with the spring 206 and into en-· 
gagement with spring 210, transfers the 

·30 holding ground of the J;)rivate magnet from 
the guarded bank comm cc to the grou:µd G18 

at the . line relay 64:. • This shifting of the 
• • holding· ground is for the purpose of pre­

.venting_ two or more -connectors _being· ad-
--~ 35 vailced to. a busy line, and then all of them 

c9mpleting·:connectio_n with the line if the 
guarding potential should be r.enioved. be­
fore the said connectors have been l'eleased. 
As long as the ·connector side switch is thus 

40 locked in second position the ·operator will 
• receiyethe busy signal over a circuit extend­

. iilg from batt~ry lead 184, through second­
. ary winding -'of induction coil 211, relay 
.• springs 212 and 213, side switch wiper 214, 

•· 45 ringer relay springs 215. and 216, condenser 
217, thence ov~r the heavy conductors 
through tp.e operator's tal).dng se~ a~d back .. 
to the connector, and through wmdmg 183 • 
of relay 64. to the. starting point.· Upon 

50 hearing the bl1sy signal,. the operator noti~ 
fies the calling subscribei•. an cl,· by removing 

• the plug p', causes the · rele'a,se of the 
s,vitches, as ,vill be explained later; . 

·_ Returning now to that stage of· the op-
55 ei·ation when the conn~ctor. wipers had· 

found the desired line, arid before the pri­
vate magnet relay 195 was ~nergized_, it will 
be explained how .the connectwn 1s com­
pleted to an icUJ li~e. yVhen. _the privl?-te 

60 magnet relay 190 deenerg1zes with the wip­
ers resting on an idle line, it simply opens 
the energizing circuit of the private magnet 
200. ·when the private magnet deenergizes, · 
it allows the side switch to pass from second 

65 to third position,· whereby,_ by n1eans of 

wipers 21~ and 214, connection is completed • 
from .trnrik conductors 180 and 181, through 
condensers 217 and 218a and shaft wipers 
61 and 62 to the line conductors 81 and 82. 
\Then the ~ide switch ,viper 204 passes into 7o 
third position, it extends a guarding poten-
tial froni ground G20 to wiper 63, and thence 
to the. connector private bank contacts of the 
called line. The side switch wiper 204 (in. 
third position) also closes an energizing cir- 75 
cuit for the cut-off relay 220:i of the line 
switch C', which relay then energizes ar .. d 
disconnects the ·switch C' from the called 
line. 

When the side s,vitch wiper 196 passes 80 
from s~cond to third position it transfers 
the battery connection from the rotary mag~ 
net 65a to· the ringer 'relay 67. When the 
1foger relay is thus connected ·with bnttery, 
said relay begins to be intermittently euer- 85 
gized oye1' a circuit extending from ground 
G-21 through interrupter. 221, springs 222 . 
and 223 of relay 65, ringer i·elay 67 and side 
sw-itch wiper 196 to battery)ead 18,!, thence 
tln~ough • the battery B to ground G. ·Each 90 
time the rehJ.y 67 energizes it -disconnects the 
calling line from the caUe~ line and bridges 
the_ ringer generator Lacross the called line 
for the purpose of _ringing the bell tit the 
called substation. As long as the side switch 95 
w:ipet' 220 1:emains in first or second posi­
tion the high resistance relay. 66 • is prac­
tically short-circuited by the relay 68, which 
has a v-ery low resista:t;1.ce. Howeyer, as 
soon ns the wiper 220 passes into third po- 100 
sition the short-cfrcnit -is removed from re-
lay 66, and said relay is then energized in 
series· with the line relay' 6°.l: of the • con­
nector and 1;elay 57 of the repeater H. As 
previously stated, the relay li{) is of high 105 
resistance: and consequently' whei1 it enters 
the circuit of relays G± and 57 these two 
relays deenergize. In • its deenergized _ po­
sition the relay, 57 1rtaintains the shoi-t-cir-
cuit of the resistance 175 and relay 3-! of 110 
the cord circuit 0. . To pl'event the release 
of the. connector when the relay. 64 de­
energi,ies, the relay 66 is provided with two 
springs 224 and 223,. which futnish a new 

: hold,ing gl'mjnd for thti release relay 187 115 
when· the relay 66 ·energizes. It is seen that 
the relay 68 energizes a:nd Eghts the lamp 
185 as soon as the connection- is completed 
to the connector·; but ,,,ill be deeriergizecl 
as soon as the side switch passes to third po- 120. 

• sition. Thus, with normal operation of the 
connectoi.- the lamp lSp remains lighted only 
a short time. If: ·however; the trunk 'con-

• dnctors ·rn1 and 180 should: becom~ acci­
dentally crossed, the hu11p will glcnv con- 125 
tinnously, indicating to the ittendant that 
the trunk is in tronble. 
. ,\s soon as the operator con1pletes the con~ 
nection the key K is rest9red to normal po~· 
sition, whereby the supervisory relay. 33 is 130 . 



1,134,978 

bridged across the line in Di::tcB of the op­
erator's set. The i·elay B3 'there1\pon ener­
gizes in series with the line relay :i;-\ or the 
repeater H, and operates to close a circ111t 

5;;·thr0vgh the lnmp :!:26. This circuit ex­
tends from gronnd G2~ through contact 2:27, 
:,rmntun=: :?28, l::rn1p 22G. con_b.ct :2:2D ::mil 
armiitm·0 :2r10 to battery R 

'\Yhen the subscriber at the ealled sub:ot:1-
10 tion remo:n,•s his receiYer from the s,\·itC'h 

hook: that snbstr:tion is prmidec1 with t:tlk­
ing battery cm·1·ent onr n ci,·cui.t exte11cling 
from grmmcl G20 through side s,Yitch wiper 
204. "inding· \!31 of rehv fl5, rinrrer rehv 

• sr)l'ings 21G -~mcl :21~ .. side· s·witch "i1_)er :?i-d:. J5 ~ ' 
shaft :..-.:iper G2. line eonductor 81. spring Tj 
and 80. pl'imary of induction coil 7~. trnns­
mitter 71, line conductor 82. shaft w1per Gl, 
side switch Y,iper ::18. ring:er relay springs 

20 233 mid :23-l: and 1Yiudi11g :>.;I:2 of relay G;i to 
battti1T lend 18-L thenee thronc-::h batterv B 
to ground ( ;_ The reln:v (i,> e1~ergizes upon 
the completion of this ci1·ct1it, opens the cir­
cllit of fop ringe:· relay C7 rrt a Tioint be-

25 b1<'en spri.ngs J,:2:2 and :22~ and, b~'/ closing 
springs Hi1. :rncl. :2:t"i· ·into cuntacL connects 
the resistmice i'.3U in nrnltin1e ,Yith thereby 
Go.· 'rlieresistnn<:e ~3(i is comp:m,ti,·ely Im~· 
and permits enough cmTent to flow through 

30 relav 0-l: to e1w1'1.i," it • .\ s ,0•)11 as fi-1e 
sp1\:ng 188 c{m;i's'.fr~to -c~nt':;·et ·;,-ith 2J)ri;"lg 
18~\ upon energ;i:;.:ation of relav Gt the re­
by (ifi becor11es comniefo1v short-circu;ted 
and deonergizes. Th~ shoit-cin:i.1it. of rela:, 

S-5 fi(i extends :from &Tonnd c+20
a. thronr:h the 

c•••1·(-l 1•ol.ly s1,1•;--1<>c:~-._:?,:"1 ·1·1·•r1t 1\"i1 1'-;C) •1'n-'c• 18S 
•7<~ .._ .'LJ..<, ~ I-' l~,. ... -=-..., - 1. ~~ - - -~ ..-t_._ 1. t. ..1. 

, to grnund (;-10
• Since the ,vinding 179 .of 

relay G+ is no,,· connected to ground direct 
throngh springs :2?,:j und 191. 189 and 188, 

10 the rela:v 57 of the repenter Ff also recei.-es 
sufficient cmTent to energize. . TVhen the re­
lay 67 ener;.:tizes it separates springs 237 
nncl :2;38~ thus rernoYing the short~circuit 
from the resisb:nce 1T5 nnd the relav ~\+ of 

45 the cord circnit 0. The rehy 31 ;nd the 
i"·esistar1ee 17;) are tl1us inclncled _in :n1nltip1e 
iri the cii·drit of the release relavs of foe 
,s~lectors, The relay ,;J· :·eceiyes • su!Hcient 
cmTPnt oYer this circnit to energize and 

50 brealrs the circ11it of lamp :221i by s~J)arnting • 
nrmature :l:~8 from contact :'2:tr. The extin­
gnishi.ng of lnnrn 2:2f\ signities to the oper­
;tw th;t the called snb2cribei' has aHS\i·ercd. 

,vhen the calling subscriber hangs up his 
55 reC€iver upon completion of the conYersa­

tion, the energizing circui.t of relays 95 
( Fig. 1) and 28 (Fig. 2) is broken, causing 
the said relays to deenergize. The de­
energization of relay 28 complete~ the cir-

60 cnit of the super-\-isory lamp 30, and the re­
lav 9;; causes the line s,"\'"itch G to be re­
le;sed in the following manner: When the 
rehv 93 deenergizes, the spring 108 engages 
spring 94; whereby an energizing cil'cuit is 

65 closed through the relay 244 and release 

rn ::u2;11et 10. This circuit extends from 
gn;"imd G4 throi.1gh s1:Jri:dgs·l()S 'arid_J1-4', 2ir: 
:,ml ~:l:S, relay 214, bt\i1k'Bpfrngs t4 and 1'3',' 
[ll;d magnet 19 to_ buttery :m The magn'~t.1' 

l \l, iipon eiiel'g'izing; places' the':n1e'iih'thiism: _70 
of th,iEne s,vitch G iii positi01Yto'.,fitbd'.faw" .... 
th,~ pl; mger from the· b\}n'lr u1i'6\1 'li_rf•foIJotv'i.!' 
ing decnei-g"izatiori. • bf sii.io_' .fnJ.'agiret. '.Al',fie '.: 
cnergizritiun 0f ,.t;ln,;· 2::JA:: rer,'es'·to·Br'ealf tlrl :, 
(:irn1it tlmngh "itself mid the'.mug11et 1!Jj re± '·75 
snibug i 1: the deenei·gizutiofr of foe :'sriid- ' 
Erngrwt and cc•ns"eque,nt release. of tlie switch"; 
C. Y,:L1en the foie sviitch plu11ger: is \vjth- • 
ctl'a Wll :from. the bank, the; s~pii.rati.¢fr' ',o:f':o 
b,mk springs 1-± and '13 's?i·V.e td prevent ·so 
further energization of tlieina'~et:19 i.tpon'. • 
the clefa .. ergization of 1.'ela:v ·24J;O' • _,;.' : > · ·_: ·, 

\V-hen the called shbscrlher htivgs;tip his. 
recei Yer the energizing circltW of-the. bii'eki' 
liridge 1·elay 65 "is btoker:r-:.i.rid :the';saitl·r¢fay ·'s5 
ngaiu deenergizes. When ;tlfa '$p-r.irtgs '19'1":.C , 
and 235 ure· sepa.rated Ui'the"d.eeiiergiiandi":{' • 
of re1av 63 the short-circuit is removecl.'rio:in 1 

tlie 1·el~1:y G6: and sai(l'relrry'ls'ti.gi11:li in'cl\'ided 
in the. cil-c:uit of ·relavs' M'\\.tid'··57; Wheri.90 
the rel av G6 ag·ain enters "the 'cii·c"tiit there:.' • • 
lay iH ,1'eenerg1:~es ancTshoi-t~cfrci.ri'fa!the: re--'' 
lav ;3-:l: of the corcf O; ,vhich ih'tnr'n' ·dee· 
011ergizes and agafr1 c;l,oses the cii'cuit of th~' 
bnip 226. The sim~tlUti-ie<nis • g-lo\\~i,'ng, \{f. 9e\ 
kmps 30 nnd 226 signjfies tp· ~he oper'ti_ti)i:'' ' • 
th:,t the plugs p and j/' may l'Je :·iei:no,;ed 
:from their jacks. When. the plug p is'te 0 

mnverl from the jackf the drc1.1it of relays. 
118 and 29 is broken and both' rel'avs return 100 
to rnirnrn l pcsitio~1. When the pfog. 'W Is~ • 
remcJYecl from the jack_ j' the' i·elay ?3- :de_.:_ 
energizes arnl opens the circuit of lamp'226, 
and the release of the· automatic switches. is 
initiated in the follo,ving 111anii.er: When 105 
the plug p' is remuve[l f(on'l tiw jil.ck'j'_it : 
also breaks the energizing cii:cuit' o'f the'En~· 
relay 53 cf the repeatei· JL ' The 1~eln:y 55, 
upon cleenergizing, op()ns the e·n~rgiz_iri1t cir­
cnit 0£ the release rehy 06 at.'u• point b!:i.-''llQ 
tween the springs 16,8 a.n.d J70 and, by s~pa:~, ' 
rating springs . 171 ar..d 1121 opeh.13, the ,enef< 
gizing circuit of the relay 66 • o(the cbn,:..' 
nee-tor I. The relay 66, up<)Il deerte1'gizi'i1g; C 

operates to open the .cir_c"i1it of the r1/lias~ 1~5 
relay 187. 'The relay 187, upon cleE·]].erg!iz-
in;:t:: close1, the energ;i?:ing cir;c~1it ,of .r~l(;):1se: 
magnet • 18G .• This 6rcuit, extends ii·01n 
·ground G18 through ~prings 18,S. an<:l 190, 
194 and 239. ma2:net -.186 and .. Mf~normal 120 
suri.ngs 197 , to battery. lead, 184, • thence· 
t1\rcugh battery B. to gi'-oimd • _G. •·· .'rhe n1rig~, 
net 186 energizes upon c01npleti.on of this 
circuit , and . restQres the • connect9r -:h).echa,. 
nisrn. to normal position. When ·the switclt 125 
shaft rea_ches its n()rmal position the springs 
197 are. separated to allo,v the. magn~t 186 
t0, deenergize. ,i\711en.' the circuit .of the .re-
lay 56 of the repeater H is open.eel. ~ti '.de~ 
energizes and opens the Gircuit of _th:e" rec 130 
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.lease relays ·153 and 50 .d:f the selectors •·F 
an.d E at' a point' between the springs 11'3 
and 17 4. The relays '153 and 50 t_hereupon 
deenergize and operate to close thj, en~1;giz-

5 ing circuit of the release magnet of .their re­
spective switches. The circuit of ,the release 
magnet 2.40 of the selector F e;x~ends from; 
ground G12 through springs 150 and 151; 
242 and :243, magnet 240 and off~normal 

1 o springs 241 to battery lead 54, thence 
tlmmgh the battery B to ground G;. The 
release circuit for the switch E extends from 
ground Ga through springs 131 and 132, 134 
and 135, release magnet 49 aJ.?.d off ~normal 

1.5 springs 52 and 51 to battery lead 54, thence 
through battery B to grom1d G. The mag­
nets 240 and :4:9, upon energizing, cause the 
release of the mechanism of their respectiw 
switches, and the said magnets are deener-

20 gized by the separation of the off-normal 
springs when the switch shafts reach norriml 
position. 

From the foregoing it will be seen that I 
proYide a semi-automatic or combined man-

25 nal and automatic trunking service between 
a calling manual subscriber and a called an­
tomatic subscriber, and that the said connec­
tion is snpervis~c1 by the manual switch­
board operator through the medium of a sig-

30 nal at the manual board, and by ~ns. of 
circuits controlled by the called subsciiber, 
one of which circuits includes the two sides 
of the trunk line·extencling between the sec­
ond selector and the connector. In this wav 

3 5 the supervisory signal is transferred :from 
the talking circuit to the third conductor or 
trunk-rekar,;e circuit by the repeater H when 
the calleCl subscriber answers, or when the . 
called subscriber hangs up his receiYer. 

40 '\Yhen the called subscriber answers, the re­
sistance 236 at the connector I is switched 
into circuit with the conductors of the two­
,vire trunk extending from the repeater to 
the connector. with the result that the relav • 

45 57 is deenm·g1zecl .. The deener:gizing of thfs 
relay closes a short-circuit around the resist­
ance 175 "ihich. is in series with the trunk­
release condnctors extending back from the 
repeater to the manual s,titchboarcl, where" 

50 ·by the relay 34 is energizef.1. This. 'Jf comse, 
senes to 1·etire the supe1Tisory signal 226 at 
the manual switchboard, :,cfri"ing the oper­
ntor that the call is ans,Yered. ·when the 
called subscriber hangs up hisreceh-er, then 

55 the operation is reye1·sed~ the resistance 23G 
being short-circuited to reclnce the resistance 
of the trunk-release circuit, whereby the re­
lay 57 is energized. This, of course~ brings 
the resistance 175 into circuit with the 

r,o tnmk-l·elenst~ conductors, cansing the cleen­
ergizing of the relay 34, ',vhich results in the 
clnsnre of tlle local circuit through the sn­
p~n·iscrr lamp signal 22G. The s\g1rnl t1i11s 
disrlnYl'\1 indie::.frs tn the 01,ernbt· that t!ie 

65 :mlJscr11wrc: are th1:,,11g:h talliing. \Vith this 

. arrangement the selectors can' be at orn:i••sta-. 
tion and the conn~ct01, at l:\Ilother station, 
whjch stations are.some distance apart, am1 
on,ly two-conductor trunks are necessary(be­
tween said stations. Between the mantial 7o. 
sw ttchboar<l and· the repeaters H, however, 
thi;- trunk lines have third conductors.forte~ 
1Eas4ng pm~poses and :for supervision as well. 
1"hus the operator has complete supervision · 
(!f • a semi-automatic connection involYing 75 
c-mlv a two-wire trunk between the connector 
ancl foe selectors. The selectors and the 

• manual switchboard can be at the san1e ex­
change, or the said switchboard c:m · be at a • 
disbmt exchange. 8.0 

What ~ claim as my inv~ntion is:- : 
1. In a telephone system, a talking circtiit 

including a plurality of trunk lines, means 
for transmitting a supervisory ·signal over a 
portion of the talking circuit, a supervisory 85 
circuit associated with one of said trunk 
.lines: and means for tran$ferring the signal 
from the talking circuit to said supervisory 
circuit. . 

2. In a telephone system, a talking circuit 90 
including a plurality of trunk lines, means 
for trnnsinitting a supervisory signal oyer a, 

portion o:f said circuit; a sup~nisory circuit, 
associated with ,une of said trunk lines, all 
pOl'ticns of which are -excluded. from the 95 
path o:f the voice-currents, and means :for 
transferring. said' signal from the talking 
circuit to said supervisory circuit. 

3. In a telephone system, a·manual switch­
hoan.l. a three-conductor trunk line extend- 100 
ing therefrom, a connector, a two-conductor 
trnnk line extending to .. said connector,· 
means for connecting the three-condnctcr 
trunk line with the two-conductor trunk 
line, means at the connector responsive to 10'5 
the called subscriber for transmitting a sn­
per.-isory signal over the two - conductor 
tnmk line: means for transferring the signal 
from the t"·o-condnctor trunk· 1ine to the 
third· cemhi.cter of the other trunk line, no 
which third conductor is excluded from the 
puth of Yoice-currents, and a supcn-isorycle-
Y1ce located at said s"·itchboanl and rest>on-
sin' to said signal. 

4. 111 a telenhone svstem. a marnrnl switch- 115 
board, a three-cond11ctor ti·nnk line extend-
ing from said switchboard, an antomnti.c 
cmi.ncctor sv,·itch. 'n two-condnctm· tnmk line 
extending to sa1cl connector switch. means 
iududing first nn'd second selectors for ex- 120 
tending connection from th,e three-ccnd~1ctor 
trunk line to the tmJ-condnctol' tnmk hne. a 
repenter for the brn-ccndnctor trunk line, 
said repenter proYided ,yjth means for con­
trolling the connector onr the snid two-con- 125 
ducto/.tnmk line, menns for trnnsmitting a 
snpen·isnry signal en-er the two-condnetor 
trnnk line. sa.frl repenter proYidecl "·ith 
rnen11s for then tl'tmsferring said si.gnal to 
th<> tbird l'oncluctor of the other trnnk line, 130 
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and a ·supervisory device located at said 
s,Yitchboard and responsive to said signal. 

5. In a telephone system, a manual switch­
board, a trunk leading to said board, a call-

5 ing subscribe:'s line, mean~ for a_utom~ti­
caUy connectmg the subscnber's lme with 
said trunk, said trunk havi.:ng onlv two con­
ductors, a three~conductor ~ trunk leading 
from said switchboard. means-by which an 

10 operator connects the ·two-condi1etor trunk 
with the three-conductor trunk, a called sub­
scriber's line, J11eans including· selecto1;s and 
n ?onnector for finding the called line, there 
bemg a two-conductor trunk leading to the 

15 said connector, means for transmitting a 
snpenisorysignal over the last-mentioned 
two-conductor trunk, means for then trans­
ferring the signal to the third conductor of 
the three-conclnctor trunk. means at said 

20 switchbonrd for receiving s~id signal, means 
for tl'ansmitting a supervisory signal over 
the first-mentioned two concluctor_trunk1 and 
n supen;isory device of said switchboard re­
sponsive to th:is signal. 

25 G. In a telephone system, a trunk line hav­
ing talking and a third conductor, a repeater 
pro-videcl ,Yith a resisfance, a relay -for 
switching said resistance into circuit with 
said. third condnctor, and ·\Yith another relay 

so for controlling a short-circuit aronnd- said 
resista"ii.ce. ~ 

• 7. In a telephone syst~m, a trunk line, an 
automatic connector s,vitch provided with 
a resistance: a relay for rwitching said re-

35 sistance intp circuit with a talking conductor 
of said trunk line, and another relay for 
controlling a short 0 circnit around said re-
.sistance. . 

,8. In.a te1ephone system, a trnnk line hav-
,rn ing only two conductors, a trunk line having 

niore than two conductors, means for trans­
mitting a super-visor;: sigrrn l _over .the two­
condnctor trunk line, me11ns for transferring 
the signal from the two-conductor trnuk line 

15_ to a concluctor of the other trnnk line ,vhich 
is not in the pnth of the rnice-cnfrents, and 
me;rns for receiYing said signal. 
.. 9· In a telephone system, a called snh­
scriber's 1ine, an antomatic connector switch 

50 for _finding the called line~ a trnnk line ha.~­
ina onlv bYo conclnctors le:1ding to snid con-· 
ne~tor • S"\i-i.tch, means for transmitting n 
snperYisory signnl o\'er a talking conductor 
of said frn11k line, another trunk line, and 

55 means for transferring the signal from said 
first tnmk Tine to a conductor of the other 
tl"'nnk line .-rhich is not in the nath of the 
YOice-cnfrents. • • ' 

10. Ii-1 a telephone s,vstf'm, a called ~nb-
60 scriber's line, an antomntic connec-toi' S"l"\·1tch 

for finding sai.d line .. a tnmk li.ne leading to 
snid connector S1Yitcl1, HH':,ns conti;o1_1(,d h,v · 
the cnllecl snbsci-i.her foi- t1·a;1~E1itting a s11-
pei·,:isory. signa] (i\"(:')" tht> t\rn ,;ille:-:. d sn i(! 

G5 trlrnk line in ~Prit>s. :11~otlwr rnnk lnw pro-

. . . 

vided with more than two ronductors, means • 
for transferring said signal from said first 
trunk line to a conductor of said other trunk 
line which is not in the path of the· voice­
currents, and means for recei ring said ·si.g~ 0 
nal. . 7 • 

11. In a telephone system, a mamial 
switchboard, a three-condni~"Lor trurik line 
extending therefrom, a connector, a hYo­
conductor trunk line extending to said con-• n 
nector, means for connecting the three-con­
ductor trunk line with the two-conductor 
trnnk line, means at the connector respon­
sive to the called subscdber for transmitting 
a supervisory signal o'ver the two-condu-Jtor 80 
trnnk line) means for transferring the signal 
from the two~conductor trunk line fo the 
third conductor or the other trunk line, 
which third conductor is excluded fror;: the 
path of voice-currents, a sunervisorv <le;-ice 85 
located at said s,vitchboard and responsin?-
tu said signal, a bnttei·y with connections at 
said manual switchboard for supplying talk-
ing current to t]1e calling ~nb;;:criber, nnd an­
other battery for supplymg current to the 9o 
called subscriber. 

12. In a telephone system, a miunrn l 
switchboard, a three-conductor trnnk line 
extending fr·om said switchboard, ·an auto­
matic connector switch, a two-conductor 95 

trunk ljne extending to said connector 
switch, means includ1ng first and secomJ 
selectors for extending connection from thP 
three-conducfor trnnk line to the t-lrn-con­
cluctor trunk line, a repeater· for the two-r:c,n-- 100 

ductortrnnk, line, said repenter provided "-ith • 
means for controlling the connector ornr 
the.said two-conductor trunk line: means fo1· 
transmitting a supcrvisorv signal m·er tb,0 

two-conductor trunk line, said repeater pro- 105 

Yided with means for thentra.nsferrint2,' snid 
signal to the third condnctor of the c_nthi.:·1· 
trnnk line, a supervisory device locatecl n i 
,..said switchboard and 1'€sponsive to sni.d sig-
nal, a battery Yi·ith eonnectiom; at said 1rnrn- 110 

nal switchboard for supplying talking cur-
rent to the calling subscriber, and auotlwr 
battery for supplying. current to the c:n1le,I 
subscriber. 

13. In a telephone system. n mnrwn l 115 

switchboard, a t1:nnk leading to _said bot:nl. 
.a ea1ling subseriher\; line. means for auto­
matically connecting the· subscriber's lir,(' 
with said tmnk, snid trunk ha Ying only hrn 
conductors, a three-conductor trnnk lending 120 

from said switchboard. men11s bv ·which an 
operator connects the two-rnnd1'icto'r trimk 
with the three-conductor tr11nk. a called snli­
seriber's line. means inelnding selectors a11,l 
a connector for findinQ the l':{llerl line. thl're 125 

being a hYo-com1nctoi· tnmk _lt'acling to the 
said C'onnector, means for tr:rns1_nitting. a 
superYisory signn l on'!' t1w· lnst-rnentimw•1 
t,Yo-eondnctor tnmk. nwc1ns for then frnns­
ferring the sign:il to the thin1 eondrn·tor (I[ 13') 
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the three-conductor trunk. means at said 
switchboard for receiving said signal) means 
for transmitting a supervisory signal oyer 
the :first-mentioned t\vo-concluctor trunk, a. 

0 sunervisory device at said switchboard re­
sponsive to this •signal, a battery with con­
nections • at said manual s-1vitchboard for 
supplying talking current to the calling sub­
scriber and anofhei· batterv for Slll)'1.t1v1·110-' •• ,T • l' , b 

10 current to the called subscriber. 
14. In a telephone system, a manual 

swit~hboard, means includii1g n connector 
for completing a calling connection thrn1~gh 
the board to the line of a called subsc1·ibei·, 

15 there being a two-c01iductor trunk line lead­
ing to said conm·ctor: n supenisory circuit 
including the t-wo sides of said trnnk line 
in series. means bv which the called sub­
;;;criber c'ontrols sald ·circuit, a supervisory 

20 device located nt said switchboard imd re­
sponsive to said signai, u battery with con­
nections leading thl'ongh said ccimiector for 
sup_plying talkiJJg. current to the called sub­
scriber, and another battery for supplying 

25 current to the calling subscriber. 
·15_ In ·a telephone system~ :.ni. ::mtomatic 

connector switch, a trunk line ha ,·ing only 
two concluctOi'S which lead to said connect01' 
switch, means controlled by the called sub-

so scriber for transmitting a snpe..·Yi~,ory signal 
over said trunk line. suitable me.ms for re­
ceiving said signal, , a battery Y,ith connec­
tions leading through said connector switch 
for supplying talking current. to the called 

35 subscriber', and another batte1-y for supply­
ing current to the calling subscriber. 

..._,.-- 16. In a telephone system, a manual 
switchboard, a three-conductor trunk line 
extending therefrom, a connector, a two-

40 conductor tnmk line extending to said coll­
nector, means for connecting the three-con­
ductor trunk line ··with the b·o-eoncludor 
trunk line, means at the ccrmedor respon­
siYe to the called subscriber for transmitting 

45 a supervisory signal o,·er the hrn-ccmcluctor 
trunk line, means for tr:msfonillf! the signal 
from the two-conductor trnnk line to the 
third conductor of the other· trunk line. 
·which third conductor i1;, excluded from the 

50 path of voice-currents, a s'npenisory device 
located at saitl switchboard and responsive 
to said signal. a batterv ·with connections 
leading th'i·ough said connectcr for supply­
ing talking current to the called subscriber: 

55 and another battery for supplying current 
to the calling subscriber. 

17. In a telephone system, :,. manual 
switchboard, a three-condnctm· trunk line 
extending fi~om said S\Vitchboar<l, an auto-

60 matic connect01' switch, a two-conductor 
tnmk line extending· to said connector 
switch, means includ-ing first i:.DU second 
selectol's for extending connection from thio· 
three-conductor trunk line to the two--con=' 

G5 ductor trunk line, a repeater for the two-

conductor 't:n1n'k line, said repeater provided 
with means for controlling the connector 
over the !':ind two-conductor trunk line. 
means for fransmitting a supervisory signal 
over the two-conductor trunk line, said re­
peater provided with means for then trans- 'lO 
£erring said ·signal to the third conductor 
of the other trunk line, a supervisory device 
located a.t said switchboard and responsive 
tc, s~id signal, a battery with connections 75 leaclmg through said connector switch for 
supplying talking du'l'ent to the called snb­
seribc·r,. nnd another battery for supplying 
cunent to the callio.g subscriber. 

18. In a telephone system, a manual 80 switchboard, a h·unk leading to said 
board, a calling subscriber's line, means for 
antomatically connecting the subscriber's 
line with sa~.d trunk, said trunk having only 
t,Yo conductors, a three-conductor trunk 85 leading from said switchboard, means by 
which an operator connee:ts the two-con­
ductor trunk ·with the three-conductor 
trunk a called subscriber's line, means in­
cluding selectors and a connector for finding 90 the called line, there being a two-concl.uctor 
trunl~ leading to the said connector, means 
for transmitting a snpenisory -signal over 
the last-mentioned· two-conductor trunk, 
means for then tr_ansfcrring the signal to 95 
the • third eonductor of the three-conductor 
tnufk, means at s•aid switchboard for re­
cei,"iWs said signal, means for transmitting 
a slip,ervisory signal over the first-mentioned 
t,vo~conductor trunk, a· supervisory device 100 d, said s,Yitchboard responsfre to this signal, 
n battery ,Yith connections lending throngh 
saicl'-t:onnector for supplying talking current 
to the called subscriber. and another bat-
tery .f_or supplying current to the calling 105 
subscriber. 

19. In a telephone system, means for es­
tablishing a connection between a calling 
nncl a called subscriber's line, said means 
including a trunk line, an automatic con- no 
nector switch provided with a resistance, a 
relay :for switching said resistance into cir-
cuit with a talking .conductor of said trunk 
line, another relay for cont1:olling a short­
circ\iit around said resistance, tt batterv ll5 
with connections leading through said con­
nector switch for snpplying talking current-
to the called subscriber. and another bat-
tery for supplying cm1;ent to the calling 
subscriber. 120 

20. In a telephone system, means for es­
tablishing a connection between a calling 
and a called subscriber's line, said means in­
cluding an automatic connector switch for 
findli. g the called line, a trunk line having 125 
only two conductors leading to said con­
nector ,switch, means for transmitting a 
supervisory signal over a talking conductor 
o:£ said trunk line, another ti'unk line, means 
for transferring the signal from said fh·st i3o 



t,rn~k fr, a conductor d the otl{er trunk 
li~r: • 1- • 'h. +' e ·" • ~ ...... LJ.: }f3 1~0;.; 1n Y~. e pa Lil o~ tl1e vo1~ce-
~~ur.r~~11{f\ 2: ~D~~h:e1·y 1.v1 t.11 cor::nectH_Jns lea ding 
::,tL.G~Jgt1 .. ~tlld co11nect.0T s1v1tcl1 Tor supply-

·ri lllff aUung current to the called s:..1bscribe1·. 
an;:;,, ~11other batterv for supplying cmTe:it 
tu ;h~Tcalli~~;

1
subs9i·iber. ~ • -- ,. 

... 1. .1.n ~. ~e1eohone system. means Ior es-­
tablishin!r a comicctior1 bet~n•en. a callino· 

l~ and a cailed subscribi;ris line. said means in'= 
duding an automatic connector switch for 
~ding said line, n, trunk line Jen ding to 
Ja~ ~nnector sw~tch, means controlled by 
th~ called subscnber . for transmitting n 

15 supervisory signal over the two sides of said 
trunk line in series, another trunk line pro­

. -vided with 1µ0.re than'twc, condnctO:.'S, means 

. :for .transferring said signal from said first 
trunk line to a conductor of sui.d other trunk 

2@ line w~ich is no~ i:n the_path o~ ,th~· ·voice-

~~~;~;r:{ii;,Ji~f ;;1 iii;:!i~~ 
~85 bnttery for 2uppiymg current to tlrn ca.1Img 

sub-=c":'i b.c ·p. 

22." In u. telephone syste1n5 a ma_nu:11 
~Vritcl1bon,rc1, Ineans i11cluding a co1111ecto1~ 
f.Gr completing a calling connection through 

BG ihe board to the line of a called subscriber. 
there beinz a two-conductor·trunk line lead~ 
ing to said conn2ctor, a supervisory circuit 
including the two sides of said trnnk line 

· in s~rie::;~ means by. which the called sub-
35 scriber controls said circuit, a supervh;;ory 

device located at said switchboard and re­
spon1:?ive to said signal, and a calling mech­
arifo:m for omtrolling the two sides of said 
f;ru:nk lbe 1n series to eontrol said connector. 

~o 23. • In :1 telephone system, an automatic 
conp.ector s-;;:ikh, a trunk line having only, 
two conductors which lead to said con­
nector switch, means controlled by the 
calfad subscriber for transmitting a super-

415 viso;i:y signal over said trunk line, a super­
visory device :forreceiving said signal, and 
a calling mechanism for co·ntrolling the two 
sJdes of said trunk line in series to control 
said connector switch. 

50 24. In· a telephone . system, a manual 
switchboard, a three-conductor trunk line 
extending iherefrom, a connector, a tw-o­
conductor trunk line extending to said con­
;:i,e,qtw, _:;:p_eaIJ,s for. y0r;t..n.ecting the three-con-

155 ductor • trunk li.ne 'with the two-conductor 
trunk line, means at the connector reinon­
sive to the-caHed subscriber for transmitting 
a supervis01,y signal over the two-conductor 
trunk line, means for transferring the sig-

60 nal from the two-conductor trunk line to 
the thlrd conductor of the other trunk line. 
which third conductor is excluded from the 
·path of voice-currents, a supervisory device 

. located at said switchboard and responsive 
H to said sfonal. and a calling mechanism for 

controlling the two si_des or said trunk line 
in series to control said connectoi\'' . 

~5., In a _ telephone systef11, >a .rrm'.1"?,al 
sw1tcn-board., n three-conductor trunk hne 
extending from said sv,itchhoard, an atito- 70 
m:1tic connector switch, h.·. t\,'(i~qiiziductor 
frimk line extendim~ to· saicl•; cortriector 
switch: means inclncling firs't 'arid/ :secb11d 
se lee tors for extending connection'. trbm; the 
three-condnctor trunk line to· the 1tvio~con- 75 
dnctor trunk line, ft repeateF fo1; lhe two­
conductor trunk line, said'.:r~per,ter J)l'O­
,-idecl ·with menns for co:n_trollingt:he c9n­
nector over the S[nd two-conauctor. trunk 
l~nei means f~r trnnsntitting ti 'sdper~1sory so 
signal uver tne· t,;:o-,;onductor .trunk Hne, 
said repeater provided with. 111eans,forth.en· 
trnusferring said sigxwJ to the Jl;i,'ircl. ~qn-
d ucto1'~or the other trunk liI).e, st· supervisory 
deYice located at said switchooLitd. and :re-- 85 

~li::r~s~t~~. t~~:tt~f?2~1':·Jtl~~
1t:/~t~1t~!~1;;~t 

trunk Ji11c ir1 serie.__s to CoT/t'io'I/S~l(f, GOn-
n,:)ctn~• ~.,.zr.:L~h I •• • ••• 

.l '- •v.l ~- \\ J.~JV..L.1-• • , _. _, -, . , ,°· :· ,. . '. 

S'.\~r~h~~;o;~,a,t!
1~t~~i:81e~J~;~:~; st/1bbdi-tl: • 90 

a C~1.lJi~1g sahscriber:s l111e,. _m;~u1:1-s. fd~_;:~l_:uto­
muticu:t]y connecting . tlfo suJ)SCTib<;fs. line 
with said trunk: said trunk h:,1,,ing':onl:(two 
conductors, a three-concfoctoi· tp;ink: l~ii'.cling 95 

. :from said. s',vitchboard, m~u,ns ·_by_ )v'liicii_,a:ti 
o;Jerato1· connects the two~condtictor·. trunk 
,,:ith the three-cond:nctor tru'nk; ~a· imlled 
subscriber's line, means in9luding ·;s¢l~cfors 
antl a connector for findingJ11e callf!cl line, 100 

.· ,there being a two-condl1ctor • tru.nk leading 
to the srrid connector .. means foi·· transmit­
ting a supervisory signal o:ver' the fr,st-:in'en­
tioned two-conductor)r:unk, :m.eims f◊,r. then 
trans:ferring the signnl to .tlie third con- 105 
ductor of the three-conductor trunk .. means 
at said switchboard for receiving s;.id sig-
nal, means for transmitting a s4pervisory 
signal over the first-mentioned t,'\'O~Gonduc-
tor . trunk, a supervisory .. device,. ~t said 110 
S\vitchboard .responsive to .. this.signal;. and 
a calling mechanism for• controlling- theJwo 
sides of said trunk line iri .series. to 'control 
said connector. . .. . . 
, 27. In a telephone system, means Jor es- 115 
tablishing a connection . betwee:n ,ii c*Jling 
a:rid a called subscriber's lin~, sajdj:rieitn;,;in­
cluding a trunk line, an a11tomatic co@ec-
tor switch provided with a resistance, a re-
lay for switching said resistance into cir- 120 
cuit with a talking· conductor of said trunk 
line, anotherrelay :for controlling a short­
circuit around said resistance, a :metallic 
line circuit, and a calling mechanism for 
controlling the two sides or said metallic 125 
liPP circuit in series to control said con­
nector switch. 

28. In a telephone system, means for es­
tablishing a connecticn between a calling 
and a called subscriber's line, said means 136 
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including an automatic connector switch 
for finding the called line, atrun:k line hav­
ing only two conductors leading to said 
connector switch; means for transmitting a 

5 . supervisory signal· over a talking conductor 
of said·trunk line, another trunk line, means 
for transferring the signal from said first • 
trnnk line to a conductor of the other trunk 
line which is not in the path of tlie voice-

10 currents, a metallic line circuit, and a call­
ing mechanism for controlling the two sides 
of·said metallic line circuit in series to.con­
trol said connector switch .. 

29. In a telephone system, means for es-
lo tablishing a con_nection bet"\l'een a calling 

and a called . subscriber:s line, said means 
including an automatic connector switch. 
for finding said line, a trunk li:ne leading to 
said connector switch, means controlled by 

20 the called· subscriber for transmitting a su­
pervisory signal over the two sides of said 
trunk line in series, another trunk line pro­
vided with more than two conductors, means 
for transferring said signal from said first 

31. In a fole1>hone • system, a m:nmRI 

switchboard. a trunk leading to said hoard,· 
a calling subscriber's lfoe, means for uiut.o- 55 

matically conneeting the subscriber,-s line 
w.ith said trunk, said trunk haYing only two. 
conductors, a three-conductor trunk leading 
from said switchbonrd, means by which an 
operator connects the twv-eonductor trunk 60 
,vith the three-conductor trunk, a called sub­
scriber's line, means including selectors and 
a connector for finding the called line, there 
being a two-conductor tr:unk leading to the 
said conriector, means for· transmitting a 65 

supervisory signal mrer the last-mentioneq_ 
two-conductor trunk, means for then trans­
ferring the signal to the third conductor of 
the three-conductor·. trunk, means at said 
switchboard for receiving said signal, means 70 

for transmitting a supervisory signal over • 
the first-mentioned hvo-conductor trunk, a 
SUDerYisorv device at said switchboard re~ 
sponsiv.e t~ thi;:;;_ signal, and a calling mecha- • 
nism for cont:i:ollii1g the _ two sides of said 7 5 

trunk line in series to control said selectors. 
. 32. Xn a telephone system, mi autoll!atic 

connector switch; a· trunk line having only 
two cond1ictors leading to said switch, a 

25 trunk line to a conductor of said other trunk 
line which. is not in the path of the voice­
currents, means for. receiving said signal, a 
metallic line circuit, and a calling mecha­
nism for controlling the two sides of said 

so metallic line circuit iri series to control said 
connector switch. 

30. • In a telephone system, a. m!tnual 
switchboard, a three-conductor trunk line 
extending from said switchboard, an auto-

. rnanrntl switchboard, automatic means con- 80 

trolled. by the operator for extending con­
nection from said switchboard to said trunk 
line, means 'at said board for eontroUing 
said connector over a metallic circuit to find 

35 inatic connector switch, a two-conductor 
trunk line extending _to said connector 
switch, means including first and second 
selectors for extending connection from the 
three-conductor trunk line to the two-con-

40 ductor trunk line, a repeater for• the· two­
conductor trunk line, said- repeater provided 
w~h means :for controlling the connector 
over the said two-conductor trunk · line, 
means for transmitting a supervisory· signal · 

:i5 over the two-conductor trunk line, said re­
peater provided with means for then trans­
ferring said sig.11al to the third conductor 0£ 

the other trunk line, a supervisory device lo­
cated at said switchboard and responsive to 

50 said signal, and a calling . m~chanism • for 
controlling the two sides of said trunk· Hne 

. in series to. control said selectors. • 

the line of the called subscriber, and means 85 

at said swit.chpoard :for supervising said 
connection. 

33. In a telephone· system, an autom~tic 
connector switch, a trunk line having oi'fly 
two conductors leading to said connector 90 
switch, a repeater- provided with means for 
controlling the two sides of said trunk line 
in series to control said connector, a manual 
switchboard. means for connecting said 
switchboard' with the said trunk line, and 95 
means at said· switchboard for controlling 
said 1:epeater to ~ontrol the connector switch. 

• Signed by me at Chicago, Cook county, 
Illinois, this 26 day 0£ January, 1910. 

EDWARD A .. MELLINGER. 

'\Vitnesses: 
EDWARD D. FALES,. 

ARTHUR J. -Rw . 
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