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~)~{} Jl.''CJi]>C(?/Lt1'.i..1:i:,,:; IiL}3J1}1ilL~:c GC~J!-:L'.?.~;,}1·:..~·, ):). GOJX'-:?(tf~..i.~. 1):I{l~N" ()]:;1 ILI.IlTG:rs. 

~o 1::!rl~~~}'·~,It;t;~Ji:~'~:i;~;t;.~B:,\i 1\!:1:t::: 
nnd reside11t oi! Chicago, i:n the county of 

5 Cook and Stnt0 of Illino.ls, have in vonted. 8, 

certain ne-\v a,:nd usefnl I1111)rove1nent jn 
'.felepho~~ SJ,stems, of ·which -the followi11g 
1s a spec1fica,bon. 

Iriy iri'ventic·n ;:e]atr~s to tele_pbon2 system.s 
10 in gent~raJ, bnt n1or"e especially to anton:catic 

telepboile s•{sterns. 
lV(v in-v·el1tion conte1nplntes a telephone 

15 

. 2(.) 

system cha.rucbri::cd bv fl rn1rn.lw,r of novel 
f~atures ,rnd udv,:ntages. 1i'or example, and 
lo9king at. it in 0·~1e ,;1ay 5 it coH!•Glr!plates n 
teiephone s;vst.01n 11av1ng n:n excnange co:tn-

E~~i! c!~1:i~Il\ ~~;;:lili~t\;ff ~1 ~:~~;;,\~f i~i~t~~ 
" 1 , 1 -.• ., ' L' "J 

t1011 D,Y U'U11K lmes_, wn~rebr com!~ctw;.1 l~~-
t~ween any t'\VO of the sunser11Jers' 1u1es rn,cu­
ating from tlie different. auxilin,ry str.tions 
can only be <~siab]ished through tl~e n1ediuu1 
o'lf the: u1rjn .. t,rn~1king ~~ ~tion, ~~1-~:l _ ,vhe.:~~e1~y 

25- tne sa1d marn and· :rn:Glrnry sbuofls 1·eahy 
constitute but a. single exchanffe. In a. sys­
tem of this character, which obviously mr,y 
be either aui,omatic or otherwise, it is obvious 
that several hundn;d subscrib,irs' lines can 
be connected vvith eacl1 au~;i1ir._ry tx·unkinr: 
statioa, whi1e the medium of connection be~: 
t,veen each auxiliary stfation and the m_u,in. 
tr-unkjng -stat.ion may Donsist of a m.ucl1 
sn1alle.r ;1umb0r oi tru"'nk: Jines~ ever·v con1-1ec-

• • ' • ' i. 'b,. • 1· t10!1;, :~Jietl~cr 1t be oetween sn~;ser! ,er·s· "m.es 
raa.1a~ing· fron1 th.e sar.ne or d1fferent anx1l­
ia:ty tru11king statio11s, being" possible onlJ1 by 
way, and thror;gh the medium, of the miliE 
trunking: ex,~h:1nge. It is obvious, of course, 
tha.t n, sin_gle ~xchang_e ~,f this cl!~\rv~ch~!: 1nay 
have a smtahie tnrnkmg connec.;wn w11,i1 an-­
otl· e,· 0 vcl1•:'we e;tiF'l' n-F" "iwil~<' or c•i"r•"·-1 ,,.1, .._,.,.:,., ~-..!i. t, 2 .1. '.:.

0 

v. ._,._:.. ~• d l -- t.<,.-.. , • ,.__, ,b.V..i.' 

ept charac:te1·; but ~n a te1ep1one, systern 01-
t~e above ch~r~c~er,. ::ma· reg_ardJe~s ,?x 
1vi1ether the s\v1tcn111g IB don~ auionurt1cu.Hy 
or in s01r10 otlH;r kno,t'n or e.ppro"ved n:1~1,n ... 

"t • • j • •] • • 1 • • c 'i .,. ner, 1 lE ev1cen~ -~ ~H,t. at; ... e_}~s~-, ~:\YO Ll"Un1;;: J.!-~GS 
are ni3cessaTy 1n accomp.tls1nng coni1Gct1on 
between any two subscribers' stations; nnd 

i.W that for this rm1.s~m the trunl~_l_in.es emp"i?J€d 

;ti~}}~ f0:~e;f I}~~~ ~~~'.~;~;~i~~;r~cn~tff ~:l:t 

fflr!~;:f[:~_~1i~I~:,::~~:~E:~~c~1~!~:r!);i~:~~;l~ 50 

cxchang;e~ J: ... ggin, and considered in an-

~f:;~~T i~1~~~;p\:it:·:ll abet:1:;t~:~~t ~~!t~~vei:~ 
1vhich thf~ connection bet,\~ee.n subscribers' fH/ 

• stations n,nd thf; n1ai11 01· ccntrs,l stntior1 con-

~ist~1;:~:~:t~~11t~:, s~!:tis'.t\~t~i:e~~ :~~:ri1~1~~: 

individua.1 or· piivnt(,; liD:e connection leru:1-
ing fro!Yi the fJu.bse,r.iber')s station to a s,-viteh-. 65 

ing nprarat.us, an~1 vin~reof th~~ othGr scc~~on 
01· sectwns cmnpnse re irnnk lrne connect1011 
1,vhich_ e1.~te.:ncls frorn sucb. s-v;ritching appR-

~}l1~)I}l~f ~~0il:31i{lr:~~f ~~~:~:ib~~;1,lO 
Thus considsred 1 and re1zar·cUess of whether 
tho s\vitching rq.J paraJus • is a.uton~atie or of 
so1ne other kno"\vn or approved ehn,1·~eter, 
eaeh g1~0up of subscribcl'~ 1n.u~i; 1:ely upon 75 
one ?r :n:-~n·e trl:nk l~nGs ~xte:n.Jin_g be:t~vee.L1. 
t,~!~ ]UH~LlOI.l po1n~ 

0

0! the1~·· ,J?rrvaL~ Ol~ 111dl-· 
vltiual hne coimecoom: a:ncl u1e main or cen-
tral stati.on, but frorn ,vhich their sri.ld pri-
v:-ite or individual line connections ll.m nor- 80 
rr1nllv disconnected. l:.._isoQ }f en}bodied. jn_ 

9fr 

b~a;;fu:vei1~1
~d~~!e s~t~:!l''.~~ ~l~f1~'E~~'.~~:i ~{~1iht~~:;· 

:~~-~~:~~} 1!~ J\~:~i ~-~-1- f~~1n ~~~: ~i;)1 ~ t~1:•~\
7
~•\~·! , .. r; r!Ri -

u.d 1.A .. ,Li., 1.J;,.:.h..,L .lu d.,}.1.:f '1..1'/elh, L., u!.h::, ... l,J ... :..J_tci,,J-5 • ...,l•ri1- tH.~ 
tion at whieh the ln.~t t-vvo tiecitnals or dir.~its 
of .

1
the. nu41J.be;;· called are ~i~-d(1; it b~:ing_ 

uuae.Tstood, o:-L con.rse, 1n "i~n1s conn~:ct1on1 

~~~~;}fg'~~}'f1~~:1,t~f!f k~~~;~:\;;;),:~Jt;rf~~i~!i! :i ,)o 

~\~::;l~~~ [~!l 1i;~~~,~~~ 3i~'~j~~:•;~~ si:m=:}c7}i~~=\i~l~ 
a1t.. B"u?.~i1J.e1Tfi.Gre, tu_:_'.',:-,_- -_,.-_f_i y~.,--,-::

1
rnpI03,7]J•,~i.;

1
~-i._~--·-.-.',r_-,t~,.t __ lc1, .. ~~ 

:ru.:1,iic: ,::pp~:!_lT:.t.us~ :J. , ,· _ , _ ·~ 2tJe.n .., :. __ ._:: 
ir!:.~i,.-~~1uid S\Vitt1ti.ltf: or 
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t.runkinE ~:;tatio11 can he 3.nr:1,;sed i~~'- nn flir­
tlght caS.ing or inc]osure located <:ithe:r in ()r 
on top of a building, in ll man-hole, on top 
0£ a pok, in a police box, or in any other 

5 suih:ble lo?ation; and it is thm,; ,;Yident t]rnt 
my rnventwn not only conicrnp::ttes a. 1ea­
iarc of this cha.racter; hnt aiso t}l(~ heating 
of the interior of such air-tight inclosnre by 
:monns of an incnndesc1~nL electric larnp, or 

10 other superheatjng 1neans, so as te prevent 
ilH~ _inc-.1osed appnrntus fron-i rusting o~" cor­
:rndrng, and so as to preserve t:, near t,s pos­
sible anJ. at ail times practieallv tho same 
do~ired degree of tmnpei·atnr,,. In this way, 

15 it iE, possibie to provide an rrutonrn r,ic tele­
phone system comprising a main and aux­
iliRry trunking stations, the mai.n trunking 
station being situated in a suitable building, 
,v),ile the auxiliary trunking stations consist 

20 m"'rely of comparn.tiYely small ni.r-tight cas­
ing', or ]nclo~~ir

1
e~ contai_ning the ll''.Cessa1y 

11utoma.tic S'Nltcnmg devices and located m 
any convenient place or locality; and. it is ob­
dous that these auxilinry trunking stati.011s 

25 rnn be exposed to the weather 01· protected 
by n building without in any way inter:fer•• 
ing w1th the cJ'ticimwy of the apparatus and 
rwstern as a. whole. All of the,;e. and other 
:{speri s, both broad and specific,· arc within 

so the contemplation of my i11nmtio11; aDd the 
a,~1-",~aatngcs of a S\ ;:}t•e1u of the foregointr · 
clrnrncter, ,111d of its c1-iffu·e11t featni:c,s and 
nspccts, ·,-i·ill hereiuafter more fullv anp<'lH', 
although it. may be :.;tatccl at this" jn~cture 

l$5 that the obj<•ct of the i1wcntion, generally 
stnted, is to proYide :t telephone system 
1:vhit_·h ,vill be t1icapcr nnd n1ore ecn1101ni:..'.al 
lo insinll un<l :maintain. parlir·uln.i-h wiih 

01 1) t\.':'.~~~\};~ ~J(~f:~;:!::;i~h~'(:~i'~~ ,.:o!iW":ti,;n he--
tn the. nc.~01.npRnying dra\Yings, }fii~:Hre 1 

;-, n. graphic 01· dingr~unu1atic reprcsl·nt.::tion 
oi' tlw method of "-~ring or eonaedi11g up 
the main and auxili,1ry trnnkillg statio1is 

,io ·h'it.h th~ r-;ubsel'~bers' stations of ~! if.'1ephoDe 
'".:st.r:m mnhoclylng th:, principles of rny i11-
y,~,n --1011 ; 

V.igs. :2 and :J n.H\ 1·ec-:pl•ciirnly a plan :md 
nn ; ~PYation i11 ustratinp; i11 a 1norp o~ 1es.--; 

.50 !.liag1·tuncnat~~-'.- rnaliner t1_1e 1n 1_;U1~nl of_ Joc:~t:~ 
fr,n,/}';~,~,;:/~;::r~/:;~~;rn1g stat10ns ,n u; t-

i?ig.-± i:) :1 per:Jteet.ivP Yic,Y of n, pol<~-lnp 
form :;f :rnxilia1-v trunking station; 

613 fjg, 5 -~ho,vs n"1nan-ho!t 1 fnrrn of fl11x11~~1ry 
tr1 ! :1ki ~1g stat:on; 

Y'i,<.;~. G: 7 ;n1d Pi 11lustrate round and 
S()U,ll'P ('tJllSirnctions of casing or inclosure 
for tLe anxiliar_r t1·1:nking staiiol! app::-

\10 rn':u,_ :rnrl :,ho\\" ilie metlrn<l of heating tlw 
int,., ·>;r of snch iw:fosure; 

ha;~}'\;;::1,
1;;/'.:;;,? \l'.i,'i\ ,~·c;;1

1:r;~,\\\('.]\1: ;;/\; 
sin;!·i,.1 ]1li1~-./1·:.ti1:J( 1he :1ppnt;d11s of 

-,;;) t.h( JH~)iJJ ;~Pd :1nxiJ;;1.ry t1·1nikln[.1~ :::i:i 

and showing three subscribers' stations 
,rhich arn connected with each of the two 
auxiliarv trunking stations. 

Fig. 12 illustrates the mechanism ancr'wir-
ing of mtc of the "individual-s,Yitches." 70 

Fig. 13 shows the electrical and mechani­
ca.l construction of one of the first "selec­
tors," or o:f one of the second "selectors," as 
the case may be. 

Fig. 14 sho,YS the wiring and mechrrnical i'5 
construction of a "connector." 

Fig. 15 illustrates the calling subsc iber's 
apparatus. 

Fi,g. Hi illustrates the called subscriber's • 
appar·atus. 80 

There are many existing and well under­
stood kinds of switchboard apparatus. 
There is the well-known manual board in 
which ihe connections between subscribers' 
lines are established manually by means of 85 
cord-circuits ~tncl plug-switches; and there 
arc a1so, at the present time, several forms of 
automatic apparatus which arc well known 
to those skilled in the art-that is to say, 
autorn:,tic switching apparatus whereby oo 
connection between one subscriber's line and 
another is nccomplishcd automaticallv bv the 
calling subscriber, without the aid of a 
switchbmird operrrtor. For this roason, it 
is evident that no detail or ~xtensive de- 95 
scription of such apparatus is necessrrry, al­
though some weH-known automatic appa­
ratus is hereinafter described. It is within 
the contemplatimi of my :invention to em-
ploy either rn'.l,mal or autfJmatic apparntw,; 10, 
bnL in viow 0f the :i'act that better servic<' 
and hcJt,:;r resn]ts, in various ways, are ob­
Ui.ine,i i•y the use of automatic apparatus, I 
preL'r to employ any suitable automatic 
t0Jephc:rn ,,pparatus. In fact, the general 105 
:Jd,e1:u-.. of Jt.,., innution seems to lend itself 
to gn:ater ndvantnge to automatic telephone 
s,.t·vice, as will hercirntfter more fully ap­
pear; but at the same time it will be readily 
understood that, as previously stated, the 110 
apparatus employed at the main and ·aux­
iliary trunking stations, and rrt the sub­
:-;c:rib£crs' stations, may be of any suitable, 
knu,ni or approved form. In view of these 
facts, T.haYc not, therefore, in the drawings, 115 
attem pteci to minutely or exhaustively illus­
trnte the details and mechanical construction 
of tlrn different devices and apparatus, but 
ban~ simply sl1own clearly the method of 
rn1mrcting the main trunking station with 120 
the auxiliiiry trunking stations, and of con-
11ccting the subscribers' stations ·with tht' 
said auxiliary stations; and in so doing the 
adornatic switching devices at the said 
tnmkillg ;stations have· been shown more 125 
or less diagrammrttically and only in such 
J1 :;unwr a:=: is ~necPssary to a full understand-
ing of rny inventioJI. • Indeed, the automatic 
,,,rit<'lilJoanl apparatus shown in Figs. 9, 10 
.,n,l J 1, and ill Figs. 12, rn and 14, is of the 130 



fiws~ sl:i"Hed 
rn.stl:Wltiy r0co§!'"nized. 

th•3 Ca11ing 
-in an 

Sl'!:ti;2Xi•i;:i G? d.es:,r·e/f r~i~{t:1ti;~{stt 
,. --,·,, .. ,,.·c•·i<·r.hp"' 11 '1.,H1 "connector-s"V\rjtchesn 

stfations, these- being the employed· in desigiw,ting ;;:~";?it~l1board devices of th€ 
diagra.r.as; a.nd it ,vil1 
this connection, that 

shown a:nd described 
on foe ste_p-by-step course, necessitates tho fii; subsc1·ibers' stations of 1:1,;,ke.,and-break devices for eb-':\trical impulses over the line the mu-uose of operating the c:::r,}··,~•V-·Scen .:i: 8''1Yftr~hes at the trunking is also. evident that the tele-­ma y be of any suitable the i1rvcntioii relating niore t0 the · fer estaJ;lishing. the connection~, i:;1e ms&ns fo1: cD,rrymg on telephonic •s:1:r:m, ::,Ir:at'ion; and for this reason the 1·e­-;-,:,ansmitters, switch-hooks, etc., for c·,.::::;:,-,,]ic''.:", t1,·-,1e.be~;n iliu~trated diagra.1n1nati­n1n.tter of ~trict, n1y invention, i.s an. improved sig1.mling sys-, • " ' ·! ' J ~ • j 9 11L.1n:eo .. to use 111 connect,1on 

and referring to 
my i,wention com­trunkir,;;; station A, and any or practicabb number of stvtions connected with stntiori by tl'unk lines. t11e n.1ni!1. trunking station 1:nrty in n suite,bl_e building,_ an~ the "-,·;.--.,;-,'.,c, .. ,-.. ·.~-- st2t]011S B, C, D, -~~ F, }: eun be loca;i:ed at vari017:s, poin_ts 13G:1 r.rom the sa1n ma1n one illustration, the station may bC\ located city 01· town, and the stntion.s then locntcd in to say, fUi. anxi1iary 

be allotted to e,,.cb 
or to any ~-ive.11 

illu.str,1."ted, the 
e, f, g, li and i priv2te or individual 1ine a1lottecl :rnxiliary trunking .. _ . .obviou~~1 bo\YCY~T, th~1t ~he ·::-:r:"':'.·z:11t; ~tat.1ons can. !Je bu11t ror 1;,n;11be,~ o:r subscribers; but I r:c:rnns:P.ment involving 200 or mote than 100, subscribers trunking station gives as such a numb<:'r for i,,, 2a,\ier to handle. If 200 snb-

"i~{;t~\;~)~l~d~:~-~~J~~~~1?f tr:.\~;)I~ 

1.rnes ear;. then be employed bet-ween each auxiliary trunking statijm and the 1;11ah1 trunking station; and with 100 snbscnbers allotted 'to -each guxiliuxy trunking station~ I find 20 trunk lines between each aux- 70 iiiarv trunkin,r station and the main tn1nk-i11g; -~tution gives good :results. It wilt be teadily understood, however, that the num-ber· of subscribers' stations allotted to each auxiliarv trunking; station, and the number 76 of truril~ lines between the main and auxil­iary tnmking stations, can be varie_d in accordance ·with the requirements ancl the conditions of each particular ca.se. If the apparatus employed is of an auto- 80 matic character, then, and as a matter of further and special improvement, each aux­iiiary trunking station will preferably con-sist ·o:r the necessary switching devices in­closed in an air-tight casing- or inqlosure. 85 With a comparatively limited. number of subscribers allotted to each auxiliary trunk-ing station, it is obvions that the said air­tight casing or inclosure may be of com­paratively small dimensions, as the appa- 90 mtus necessary :for making the connections between 100 subscribers' lines, for example, a.nc1 20 trunk Jines, may evidently be brought within a comprsatively small compass. Such being the case, these air-tight inclosures con- 95 tainin,g . the switching devices; and consti­tuting the auxiliary trunking stations, may be ]ocated in any convenient or out of· the way place or locgJity. For'example, in Figs. 2 and 3, the auxiliary trunking station J is 100 located on top of a building, whi1e another auxiliary trunking 5-tation IC is located in an ordinary police box or signaling station; and the auxiliary trunking stations L are mounted on the upper ends of poles, while 105 the auxiliary trunking ~tation • M is located in a man-ho1e below the ,surface of the gronnd. Fig. 4 illustrates more clearly the arrnngim1ent o:f one o:f the auxiliary trunk-ing stations on the upper end of a pole, and no in cmrnection ·with a terminal ring l to which the lines can be connected.. On the other hand. Fig. 5 shmvs the arrangement of an· auxiliary trunking station within a man-hole, r.nd mustrates the cabling of the trunk 116 lines m. In Fip;s. G and '7, a round or cylin­dric::,,! form 0£ c:1.sing is shown for inc1osing the apparatus of the auxiliary trunking sta-tion. Such casing comprises a cylindric shell N, adapted to ine1ose the switching 120 devices n, rmcl hermetica11v sealed at its lo"\vc.r end l;_y ft. base-p1utr. ni. ltn)' snitab1e n1eans rnay be en1ployed for attaching the base-plate to the ]owcr edge of said sheJt and for effecting an air-tight joint or cJo- 12~ stU'e; and, if desired, the top of the shell may be provided with a ring- n2 for ccin­Yenience i.n }um<lling. Thus constructed, the • ' • " ,,. • • ] 1 
n1...:.~r10~· or· t!!e cas1~.g /H~ !nc os1n·e c~.n. o~ 1na1nt11J.n0d gt pr?tct1(~culy -e.11~ sr,.:s.n~. dcsD:i-ect }J1W 
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deg1~ee of temperature by means of an in­
candescent lamp n3 , or by any other suit­
able heating arrrrngement. This, it will be 
seen, prevents the appara.tus thus inclosed 

5 from rusting or corroding, and insures at 
all times a proper working of the appa­

ratus. In F'ig. 8, the construction is prnc­

tically the same. as in :rn preceding views, 

except that the casing or inclosure is square 
1 O rather than round. • • 

The single diagram, comprising Figs. 9, 

10 and 11, illustrates two auxiliary trunk­
ing stations connected with .it. main trunk­
ing station, and shows three subscribers' sta-

15 tions connected with each auxiliar;r trunk­
ing station. At the left of the diagram, in 

Fig. 9, are the subscribers' stations 0, P and 

Q. while at the right of the diagram, Fig. 
11, are the subscribers R, S and T. As will 

20 be obse.rved, the first mentioned subscribers' 

stations are connected with the three "indi­

vidual switches" U, V and Y.1, which latter 

are, of course, located a,t the auxiliary trunk­
ing station; and it will also be seen that the 

2 5 thrre individual or private subscribers' lines 

are connected with the contacts 0£ the three 

"connector-switches" X, Y a.nd Z, the latter 

being aJso located at the said auxiliary 

trunking station and associated with said 

30 "inclfridual switches". In a similar manner, 

tl~c subscribers' stations at the right 0£ the 

diagram are connected with three "indi­
vidual switches" lT1,. V1 and vV1. which lat­

ter are located at another trunking sbition; 

35 the three individual or private lines lead­

ing to these three subscribers' stations are 

al.so connected with the contacts 0£ the "con­
n~ctor-switches" X1, Y1 and Z1. Fig. 10, it 

will be understood, represents diagrammati-

1 O cnlly tlrn arrangement of trnnk lines and 
antornatic switching apparatus at the main 

trunking station-that is to sav. the station 

through which all connections ai·e made. as­
snming the system as a ,vhole to involve the 

4ii pnrticu1ur nt:rangcment shown. Such being 

the case, the auxiliary trunkino- statiori 
l:'hown in· Fig. 9 is comiected witltthc muin 

tri!nkinp; sU1tion through the medium of out­
gorng trnnk line~. 0\ _and also 1,y incoming 

[,o tnmk ] mf's P 1
; 1t berng observed that the 

trnnk line::: 0 1 tel'minate in the contacts of· 
the "indiviclnnl switd1es" U, V and 17\T, ,.vhile 

the tnmk lines 2 1 termirtate in the rehvs 

:rnd step-by-st•cp apparatus 01' the '~con-

r,5 irnctol'-switclws" X. Y and Z. Ii1 a similar 

manner, the auxiliary ttnnking station 
shown in Fig. 11 is connected -with the 

main trunking station liy means of outgo­

ing trunk lines R1• and also lw means of 111-

tiO corning trunk lines S1
; it being observed that 

tlw tnmk lines R1 terminate in the contacts 
of the "incfo·idnal s,vitches" U1, V1 and 1N1, 

""hifo the trunk lines S1 terminate in the 
rnlnys irnd st_ep-hy-step appl:.ratus of the 

6[; "conneetor-sw1tchcs" X1
, Y1 and 2?. It is 

thus rwident that the subscribers' 1incs or 

individual line connections o, p, q, :ind r, 8, 

t, arc normally disconnected from the trunk 
lines extending between the auxiliary trunk-
ing station and the main trunking station, 70 

and that the trunk lines are also normallv 

disconnected from each other. In this way, 

each subscriber is connected with thC'. main 

trunking station by means of normally dis­

connected line sections, whereof one is an 75 

individual line connection extending from 

the subscriber's station to the auxiliary 

trunking station, and the other a tnrnk-line_ 

connection extending between the auxiliary 

and main trunking stations and adapted to so 
be used in common bv all 0£ the different 

subscribers connected v,ith or allotted to the 

same auxiliary trunking station. It. will 
also be seen, however, that each· .subscriber 

may use rwy one of a certain number 0£ 85 

trunk lines for "calling out" or establishing 

connection with the main trunking station, 

and may be called up orTeceive a signal over 

any one of another set 0£ trunk lines; the 

trunk lines over which selecting impulses 90 

and signals a1;e tra11smitted from the au:ir­

iliary to the main trunking station being 
commonly known as out-gofog trunk lines, 

whUe those over which connecting impulses 

and signals arc received at. and transmitted 95 

through the auxiliary trunking station be-
ing commonly knmvn as incoming trunk 

lines.. As illustrated, the trunk lines 0 1 

are connected with the relays and step-by-
step apparatus of the first "selector- 100 

switches" 0 2 • 0 3 and 0 4 at the main trunk-• 
i.ng station;, while the trunk lines R1 are 

conn~cted with the relays and step-by-,Mp 
apparatus of the first "selector-switches" 

R2, R3 and R4 at the main trunking station. 105 

The trunk lines P 1 are connected with a. cei•-
tain level of contacts of the second "selector­
switches" Q1

~ Q2, Q3-, Q4, Q5 and Q6

; the bal-
ance of the contacts of these second "selecc 
tor-s,Yitches" being connected with the trunk 110 

lines S1, as indicated. In addition, the con-
tacts of the switches 0\ 08, 04, and R2, R" 
and R 4 are connected with the rebys and 

step-by-step apparatus of the swfrches Q1, 

Q2, QS, Q,4, Q5 and Q6 by means of iocd lH 

trunk lines 0 5
• At the subscribers' stations, 

it is evident that the- switching or circuit­
opening and closing devices by Vi' hich the 
subscriber is enabled to transmit the neces-

sary impulses owr the line circuits mn,y be 120 

of any suitable, knmvn or approved char­
acter; but 'in the drawings, and as a simple 

way of illustrating the operation of an :i.uto-
ma tic telephonD or signaling system, I have 

shown each subscriber's equipment as include 125 

ing a pair of simple keysswitches, and also 

the usual hook-switch. In the arnmgement 

shown, there. is an "indiYidual swiLch" for 

each subscrib3l''s line: bnt it will be readily 

understood tlw.t the number of "comweto/- 1vi 
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·which are connected ·with the trunk line 1G. 
This trunk line rn, it will be seen, leads 
from the main trunking station to the aux­
iliary trunking station at which it is con-

B nected to the "connector-switch" X 1
; • and 

such being the case, the subscriber at stat.ion 
0 can now press the key 10 once, and there­
by cause the shaft of switch X 1 to move up­
'.vard one point. After the vertical impulse 

10 the key 13 is pressed once, thereby ground­
ing the rotary line conductor 4 and permit­
ti11g th0 side switch of -the connector s"itch 
X' to puss to se.:ond position. The ,crtical 
key 10 is thfm pr,,sscd and the switch shaft 

15 of the switch X1 is rotated one step each 
time the key 10 is pn~ssed. This brings the 
wiper-contacts 20 into engagement with tt 

pair 'of the lm11k-contacts 21. The calling 
subscriber finally presses the key 13 once, and· 

20 the final impul;w thus sent ornr the connec­
tion allows the "side-,vincrs" of the "con­
ncctor-s,vitch" to move \o thin1 position, 
tlrns compfoting- the cornwrtion from thio 
calling telephone line through to tbe con-

25 tacts 21, and as these contacts 21 arc C?E­

nected with the local wires 22, which latter 
connect with the line -~·ires r, it, is cvider!t 
that the ,mbscriber's nppar,1tus at stt,tion 0 
is 110w electl'icn lly connrcte~l with the sub-

30 scriber's apparatus at station R, provided 
t!\e c:tl!ed subscriber's line is not ,tlreadv in 
use. If the ca lied ,,11bscribcr's line is b~rny, 
then the said "connector-switch," by reason 
of n well-known provision, will fail to mn,ke 

35 the conmP1ion. and will instn;,tlv rell•nse 
and remain in' its "busy-sign:il" conditimt 
until the calling suhsr,riber gives np the 
attempt to g,,t the (lcsin'.d connection; and 
it will he understoml, of course, tlrnt tho 

40 calling subscriber, in lmnging up the re­
<:(~iw.r after getting the "busy" signal, there" 
by effects, through any well-known 01· snit­
able releasinµ: :1rrangc>rnent, a restoration of 
all of the switr:hcs which were employed in 

45 (•~lablishing, m· attempting to establish, con­
rn•ction thronL:h to the called suhsc1·iber's 
]inP. Thl· nn:rnnt for operating the ;,witch 
(J1 i~ fmnishetl b,, a local batterr 2,l, while 
the (:lll'rent for O])()rating the s,,,itcli X 1 is 

50 f11n1i;-;lwd hv th(\- locnl f>atterv 24. 1.Vhen 
('OJJIH'('1 inn lrn:, thus lwen antcirnatieallv r:,­
talil islH'cl bdwt'Pll the two snbscrihersi :c:i:t­
tions, the snl>scrilitT at ~,tation O ca·n ih1,H 
employ a11_v snitablc -.;ignnling nn·nng('lllcnt 

65 for attr;tdinu: thl' nttc-n! ion of snb,-;crilll'r ,,t 

station TL .:\1,-o. it i~ c,h,·iut,s. that aftep.i.tlie 
automatic estnl!]islimt•ut of r:lrctrieal con•­
rwetion hchY(•cn 'tlw 't,Yo snliset·ihers' ~Ja­
ti 011s, 1he two subscribt•r,; can tlwn con \Trse 

60 by mean:-, of any .~111t_ahlo 1))1'!11 of' 11·ll'piw1w 
appa-ratus. In the• forrgornµ: mnnnl'r, con­
nections can br: i>stahli~hetl bPtwet•11 s1ilJ­
;.;crihers IYhOSt' iine:-; tcrminat(• at diffr,1·c·nt 
a11xiliary'tr11nking- ,-;tati011s: and in ai1 .~tl('h 

05 casi•s, it is evidN1t, tl,at thr•, connPction be-

t-1:Vern the t~o 2.nb:wrihe1·;/ sbthun:-; \Vi11 i~>.­

cJnde n.t 1enHt ;~,vo trunk lines. T~ut -...:1 1-•td· <· 

HU\\' that the :,nbst'.riber ftt stntic,1: {)"tile:~;!:~~'-; 

to cornmurri.c:>.te with subscriber at station 1'. 
it being obscr-ved that the imlivicfod or pri~ 70 

Yate line connections of these t,vo ~~nb­
scribr;1:;,,' st.J,tions terminate at the same nux­
iliary trunking station. Iri a case of this 
kimL the cmrnect.ion between the tli'o Sltb­

~crih'rJrs' llnes is prn-feralJl_v, as in aii other '15 

c;1ses, established through the nwdinm of 
thn ltMin tnmking stati7m-that is t,) say, 
drn snb,;cribc,r at station O first irntom:d:i­
cally conned~ his line ·with one of the out­
goi11g ti nnk fo1cs 0 1

, and then, by suitrrbl(>- so 
:1°,rnipulation of his switching :1pparnt11s, 
corn1t'ets the out-going trunk line with 0110 

of the return or incoming trunk lines P\ 
After this, the final step in th,\ cstn,blish· 
ment of connection between the two snb- 85 

scribers' JirH\S is accompiished hy connecting 
the selected trunk line P', thron.2.·h th0 
1nedinn1 of !~he ';.conneetor-s,vitch" ~~, for 
example, with the local wires 25, which lat-
ter are connected with the limbs-.. or line 90 
wires ;.1 ]e,~,clinct to the subscriber's st:1,tion 
P. In' otlwr •;,:<lrds, this connection can be 
made in a nrnnner ·~imilnr to the one Dre­

v1ouslv lieseribctL bnt ,vith the ehception 
that ; con1u~,~V;r.:sisitch at the sa~1ne a11x- gr; 

iliary trunking station is employed, rather 
than one ai: a second or distant n,uxilia,r~, 
trunking station. That this is true, is pei·­
fa~tly olJYious; for in connecting sub­
~cribcr's station O with subscTiber's sta.tion .l.00 

r,. t~e. first st~p ?on~ists in operating the 
"mJ.1v1clual switch·' 1J, and thereby connect-
ing the subscriber's line o with trunk line 9. 
proYiding, of course, that the latter is idle. 
fVter tl'.is, the switch q2 at the main trunk- 105 

mg station ca11 be ma-mpulated or operated 
:r;)r the pnrpo,;o of extending the, connection 
therdrom to enc of the loc,,l trunk lines 0°. 
If thl! trunk line 16 is idle and av,tilablc at 
such tim,,. the switch 0 2 will establish con- 110 

nection b('tWt','ll this trunk line :ma tbe out­
/..':oing- tnmk line. D. The next ,;tep then 
consists in 1ni1nipn]at.inn· or ODPl'at"in{v tiH•. 

second ~'sclcctor-,-..;,yitch'r Q1 ii{ ~snch ~~11n1;-

no· as to rs1-ab!i~h cmrnPr-tion wi1h one of J.'di 

the, itwomin;.:' or ,·eturn tnmk lim,s :P1 : 

ancl if tlrn 1rnnk line lG is not husY. it i; 
e,·idenl, tliat thi,., particular ltTrik lirn1 
\l"ill Le the one automatically sp];,cted 
hy switch Q1 to do the required ·work. Fi- 120 

na lly, 1 he "connc•,tor-s1Yitch" X i,:; manipu­
tderl in s11eh 1n,tu11t•:.· a . .:.; to hrint.:· t11c· \Yi1)er­
cont,1ct:-< :27 of this switch iuto (•ll,DlU:emeni 

,,,iih a nair of tlw bnnk••·o,,t:1c+~ 2:1, the 
latter he.ing connP<'trd ''--1th tht· lac:d ,Yires 12z5 

~2:) lP:Hlinp,- ro 111r !;ne ·\vlr0 ;~ )!. In npr.ratintt 

tht•. ~witcf1 )( for tin~ purp;},:,, of dlnkinL( n1·e 

sn id (·011ni'('{ i, ,n. it- \'-·l ll hv n ndt 1 1·~{"1_:od -thaL 
\\·irh fl1P p:11·tic:d;\r· 1.\ p 1.: i;f >'.-._\·iL:h i1idicntri,d~ 

it ,.,~in 1w l'lt'{'(' . ..::-;: i"~\ fn fir._t iil;U\!};'i.1l:1te t1H~ 130 
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keys at snbscriber's station O in such m1:m­ner as to cause the switch-shaft to move 
upward one point. 'VYhcn this has been 
done, the said shaft is then cansed to ro-

5 tate until 5t engages the bank-contacts 28. 
In this way, as explained, all connections either between subscribers' lines terminat­
ing at the same or different auxiliary trmik­
ing stations, are esta,blished through the 

10 medinm. of the main trunking station. In every case, therefore, when t,vo subscribers 
converse, the talking circuit includes two 
individual or private line connections, an ont-going and an incoming trunk line,. ,;i,:,_1d 
also a local trunk line at the main tnmking 
station. This, obviously, results in a decided 

15 

economy with respect to the amount of cop­
per required-that is to say, the amount of wiring or. cabling necessary between sta-

20 tions; and. that a rnaterial or decided re­
duction in the amonnt of cabling or ,vir­
ing necessrtry betfveen stations, even tho'ngh .it might necessitate a .,.somewhat greatpr 
amoun~ of switc~~o:ml ,_npp::mt!ns . tha1:;, 

25 would be the case n aB or the. suttscr1b!ors' stations were provided with private' or indi­vidual lines leading directly tp a ·m:::in or cel1tral 8tation, i:f a11 frclvant:~1;ge, is evidCnt 

30 

35 

40 

when it is taken into account that ~he wiring 
or cablin~ bet-vrnen stati.or>.s is.· usually the n1ore costJ.y part' of D, sy?itew.5 not only "'Nith 
respect to inst:1lfatio11, but also in r{;lgard to the rnrjntenance of. the svstem. So that with • rt given numbc;r nf s1-1bscrihers, even 
though the 3,rrangement 'may niquire a some,vhnt greater amonnt of switchboard 
apparatus, it is p~rft~ct1.y clear that~ by _1ny inYention, I ncco1npljsh n. n1ate1~ja1 reduc­
tion in the amou:qt o:f copper or wirin.g n,2e­
essn.ry for giv.ing- good service to such a 
iwmber or subscrYbers, and thereby provicz .n sigrn.tfing or telephone syst,em which is, on 
th~ whole, much moTe economical to estab­lish and maintain in good working O!'Ci8I'. 45 It is nJso evident that, in rr systen1 ernbody­jnff the-principles or my inYeni)rn), a further 

i\\~;~t.~~~)~i~1i~~t~li;~~ ~~~: t£~t\~;~~r:~1

:-~: t;.velt( smau, nn\:r_ ca~n oe loea.ted 1n any con-
50 ·vc~1ieiit or out-of-the-way place, provjcih1ft~; 

~r!'a~i;1~}~;/~~~~1~
110i;t~~~~i~t~1~s:~ fl ~-itt'~i~: 

be seen thnt the intc;:ior oi .ea.,ch ca.sing or 
inclosurc can·.,be. hent.ed in __ any.sirnplq or ec-:r1-_ 
venient lnann~r, ·hut pre'fii~~~b.l.~.r b:y. rnGans rJf 
nn ine1i)11def~t·i~~nt1 Jnn1.P, or son1b otl1C.r snitnbL; 
~1ra~~ge_n e;n"~i 1:r; l1;,_ei:'.i!t;D':,c~ {, ,. ;~~L ./:;.•.':.~_, ... ~tl},_'l:.·,; JllDG~lne IL ,_ll<l,V '~"' Sc, .. ve(~ l,d,~,. ,!,C,,,._ - <- -

eo if Ld~J~;::~:?~1lf :~{~~;J~;~f ;£;1~:,~·"'::\11·.r~:,.:::' 

]~:~:;l:~:~:~~\f 1}1:i~:;rF~: t.I~;(~r:li consi G.rr,,-
tibn~ is th.e manner in 1vhiuh the fhuiJ. step L:; 

acco1np1isho~1 in an :711lt8n1::r(,ic co1n1-~(~tior1. '., 1 one subcriber's line with :vr,frrx :. lo,· : ::,, :0.11_ automatic excha,ngo i11 1::·h·le\ t"b(J -~7L1.l­
known "decimal system :-i is e,:ml07•c;:}. 
will be seen that, by my imprGYsct " ' 
ment, tl10 fast two dechnals m· dtgits d' 

~~:~:~~i~g c:;!1i~;"~h:1~t ~;Ol~n 0~ 
11~::;i ~:z 

mote fro1n 'the 111ain OT. rffntral stntirr1L 11,nd which may be either the same or cs diff;:::ont 
auxiliary trunking sta.tioll fron1 the 0ne. r~,t 
·w·hich the call Ol'Iginntect • 1~~7}lile rny 1~;~1-
proved excha11ge systen1. is r.dnpt·~cl to .~.i~.-[~­te1•j ally reduce· the cost of Li1e lin2: (~:.;:,1_--

;~g~,~~\b!r~,oc{t~~Il 1b~ ~c!~~v~;~,1,t;~:t0~:,,;:; 
80 

greater eco.aomy results from the op6raf,0c1 of a systen1 of this characte1~; 0,nd it .n.1;:1-_y be stated, in this com1ecti,::m) that I dn no-i.; 
iimit mysdf to :my particul:u· mm1ber oi 3:5 trunk lines~ nor to an}· lJD.rtic111~) r 11nrnb2r 

tur~t~:\~10~~' Iud~1\~~r li;r,rt~;-~;fr~
1
~~

1
~.
1
~:: 

pal'ticular nurD_ber of su.bscriberc/ sh:rt-£0:ns for "fF'l' "lFili~;•v f-•u·1h•>'J" ,q,;;,v,_u;,., 

~:~:i:tr~1t!~~ili/iit~:,;0

!t, 
to ~ln? pnrticn ln r or c}1~1 r~~cter c/' ::r\'.~ i ~r~t- -
boni·d appaLr::tus~ nor to :.rD.y ~1nxticn1a.~~ 1~:~r·.d 
Z/~1~~v~~c;

1
~;~~nii~~i~~in~G ,;:t~t:~~~~;;,ib~,"·~:;' ';~~;: 

tornD..tic SY,Titeh1ng u.,p-ga1·:1tus :n.1~~y :-,i: r:.:_~,_ 
ployed at the n1ni11_ or nnxiE:.1.-~·r 

~~~~:i~lt ii ~~'~i~tt;_:t 1i~:j)t:~:!W;j~tt, \~: -·'i (:,~; 

~~W:!G J~t~l~~~{':~ctif~~!t i~\,;:::·~~~!io!:;~ · '°'"' ' 
"Vrhile, for CC-.ll\!'(\D_},JilCQ -cr2 iHr: s ~--~-":··, 
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-·1.'"~1 .... ~,:1.J­

cii-vted "',vith fhe 
dent' th-at one 
en.ch stat.io:n, or 

.{)? dis•S:~i!JG_~iln11 oi th.e ;3nE-;,-~;\1, 

t::i~~~i~r:(~-,;1Ii:'~;, .. ;,"L.i·c1e.',c1;)],.'J(·()l~i('; 

uatio.11s, of :J1c,, ::ri:r·li:c-·: ,:~.s YX.•.').y ·v, 

but in n.'n: 'nuto1nn:i:-1G 

~'~ ~ii:~;~fr~~~~11c ~:~;\ 
"c01mecto1•-s',<: i tc.11eer 
ing stn:t,lc~1s fo1." m::: ,::1c1.~-: -;),.(\ :;_~i..,:-~t tv..ro rk-'1

.·i in ... 1.;-i .s.t~ nt ~("- +,, ,..,,,r th(2: J:·.~st 
f·h~L;~;c:1~;~r~~id;.1h~clJ Io'.::. -~J"?.liJ1 sn~:h 
l'iHJp:~rr:.::.nt, the Inst t,,yo cl_e;c:i_((1.Qfr.·, -CU,' 

-t:n n.cd. i\·;·:•J ~-),":_"';~ 

d1s·~·r:1t 
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de{,imals or digits of such number are inade 

by the. automatic switching devices at the 
1nain or central trunking station. This ar­
rn11gernent is desirable, I find, for various 

5 reasons; iu-i<l for example, it is obviously of 
achantagri to impose as much of the work as 
is possible urJon the apparatus of the main or 
central trunking sta.tion, so as to reduce the 
arnount of work to be performed by the ap-

1 o pamtus at the auxiliary trunking stP.tions to 
tt mini1nmn. As previously explained, it is 
found to be of considerable advantage, and a 
>'cry satisfactory arrangeinent, to reduce the 
auxiliary tnmking station apparatus to as 

15 small a compass ac: possible, so as to permit 
these snmll a.uxiliary trunking stations to 
be conveniently disposed in out-of-the-way 
places. This I find cim be 1·ea <lily and very 
nicely accomplishecl by limiting tho connec-

20 tor-switches at the auxiliary trunking sta­
tto11s to a, particular amount ohvork--to-wit, 
the ,vol'k or operations Jlecessary in making 
the lrrnt two c1ccima1s or digits of a numbel' 
cu 1b1 for. BJ thus imposing this exact 

2 ,5 Mllount of ,,vork-110 more no Jess-upon the 
r,pparatus at the .iuxiliary trunking sta­
tic,ns, I find that less apparatu,:; is necessary 
at these auxiliary stations than would. be 
1hc case should either a greater or less nurn-

30 blol' of decim:1ls or digits of the called-for 
number bo made at such place. So1 for this 
.reason, l prefer) as explained, to reduce the 
amount of apparatus necessary at the auxil, 
-inrv s1:ations to a minimum. and to use a suit-

3G ahfo :unrnmt of apparatu;.; 11t the main or cen­
trn l truilking station; the most important 
ohject, o:f my invention, as previously ex­
plained, being to reduce the c~st of installa­
tion rmd maintenance at all uoints outside o:f 

40 the· central station. It wili be understood, 
11owevcr, that I do not limit myself to this 
exact eonstruction and mode of operation. 

It will also be seen that the automatic 
connrction o:f tlfe calling-subscriber's line 

45 with rrn idle trunk l:ine before nny operation 
conesponding to the first digit of the called. 
11nrnber is performed, constitutes a. feature 
of special and further improv~ent. 'l'his1 

of course, as previously explained, can be 
50 done in any suitable ma.nner; but as :i, simple 

rrnd efficient arrangement, a:nd as a matter o:f 
special improvement, the single impulse nec­
essary £or actuating the."individu~I swi~h" 
connected ,vith tl}e callrng-subscnbel''s hne 

55 is transmitted over such line by the momen­
br}'. closing o_f a grounded ~ircuit _whe11; the 
cnllmg-subscnber removes his receiver from 
the switch-hook. In -.ins way, the selection 
of the first trunk line is not only automatic 

GO in the "'ense tliat no switchboard operator is 
necessary, but also in the sense that it is 
necessisri1Y incident to the rcmovvl of the re­
ceiver fro1n the switch-hook. 

>;Vith the arrangement sh,.rwn, it will ba 
65 readily seen that the "individual switches" 

at the a-uxilia.ry trunking stations ire qnly 
given a. rotary movement, at one leve)·,,i:nas- . 
much as only ten trunk lines B,re connected 
with er.ch ,i,_;elector-switch". It will be un­
del'stood, however, that, should a greater 70 

number of trunk lines be connected with each 
"individual J:,Witch" at the auxiliary trunk-
ing b'ia.tions, any suitable arrangement or 
niodo of operation involving a vertical 
movement of ·such switches, from one bank- 7 5 

level to another, can then be employed·. Fur­
thermore, in this connection, it will be seen 
that these "individual switches'.' a.t the auxil­
iitry trunking stations are not operated by 
the impnlseB employed in fom1i11g· the num- so 
be1· called for, hut are opera.ted simply by 
a preliminn..ry impulse transmitted over the 

, circuit for the purpose of automatically es­
tablishing connection between a calli111r-sub­
scri.ber's line and an idle tr1111k line; an~J this 85 

is all accomplished by the calling-subscriber, 
in any suitable manner, preliminary to the 
transmi::sion of the current or different im­
pulses representing the difforen;; decimals 
or digits of the number ca.lled for. In this 90 

way, the switches U, V, VT, a.nd U1, V1, W1, 
which may, for convenience. be termed the 
"individual. switches" of the 'syste;m, are em- • 
ployed in making preliminary connections, 
and are not disturbed by the current used in 95 

calling or forming the number of the de­
sired subscriber's station. As previously ex­
plained, it is obvious that ::my suitable means 
may be employed at the subscribers' stations 
for operating the•said "individual switches'\ 100 

it being possible, of course, to n.ccomplish 
thi~ prelim.i.nary co:nnecting operation in; 
various ways. It will also be seen, at this 
juncture, that the feature of automa.tically 
connecting any one of a group of. subscrib- 105 

ers with a trunk line which leads to the cen-
tral station, and ;which is used in common by 
the subscribers of tha,t group1 can be em­
pl~yed in connection ,with any suitable 
sw1tchboa,rd or exchange apparatus at the 110 

central station. In other words, the feature 
of trunking between groups of subscribers 
and the central station is oh:viously--an-ad­
vanfageous one, rega.rdless of whether the 
appara.ti1s a.t the central station be a.utomatic 115 

or manual in, character. 
• The switche,s U, V; W 0and U1, V1, W1 

are called "individual switches", inasmuch 
as each one is· allotted solelv to the use of a 
single subscriber. These switches are also 12t 

called "individual switches" :in order to dis­
tinguish them from the weU-known and :i;o­
called, previously described,· first and second 
"selectors", and from 'the said "connectors". 
In _Practic~, a first ."seiector" is any switch 125 

wlnch niceives the impulse or impulses rep­
resenting the first decimal or digit 0£ the 
callecJ nnmber, while the second fselector" 
is an_v switch which receives anct is oper-
ated by the impulse or impulses r'fpresent- 130 



ing the second decimal or digit of the c·alled 
number; or at least the terms first and sec­
ond. ''selectors" are employed to designate 
switches which receive and are operated by 

5 an impulse or impulses representing one or 
more digits o:f the called number. Conse­
quently, the said individual switches may 
be the same in number as the number of 
subscribers; while the first and second "se-

10 lectors" and "connectors", and any other 
similar switches, can all be installed on a 
percentage basis. In this way, the number 
of first "selectors" is materially reduced, it 
having been the practice, prior t9 my in-

15 vention, to employ as many so-called first 
."selectors"-that is, switches operated by 
the first impulse or impulses sent over the 
line in calling the number of the desired 
subscriber-as there were subscribers' lines 

20 terminating at. the exchange or central sta­
tion. As stated, however, the employment 
of individual switches, which have no other 
function than to recei:e the impulse or im­
pulses sent over the line preliminary to call-

25 ing the desired number, permits the num­
ber of first "selectors" to be reduced to a 
percentage basis-that is to say, to ten per 
cent., for example, of the total number of 
subscribers. Each "individual switch", 

30 when operated by its allotted subscriber, 
automatically picks out an idle or non-busy 
first "selector". In this way, the first "se­
lector" is connected with the calling sub­
scriber's line, and is in readiness for use, 

35 by the time the calling subscriber is ready 
to begin calling the number of the desired 
subscriber. • 

It is obvious that any suitable arrange­
ment can. be employed at the. subscribers' 

40 stations, and in the different automatic 
switches throughout the exchange, for re­
leasing or restoring all of the different 
switches after the conversation is termi­
nated. For example, • it is the practice in 

45 certain automatic systems now in use, and 
of the cl1aracter herein described and illus­
trated, to so arrange the apparatus that 
the act of replacing the receiver at the sub­
scriber's station serves to momentarily 

50 ground the subscriber's line, and thereby 
bring about the operation of releasino- cir­
cuits and' devices at the different switches, 
resulting in the restoration of the different 
step-by-step switching mechanisms em-

55 ployed by the calling subscriber in secur­
ing connection· "·ith the, cttlled subscriber's 
line. It is obvious that the construction 
and circuit arrangement shown and de­
scribed irnty inelude a releasing arrnng0-

60 ment of this or anv other snitable char-
acter. • 

Also, the means whereby any trnnk-line, 
or subscriber's line, while in use, is made 
busy, so to sprak, so that a third snhscriber 

65 can not establi:.;h connedion with either one 

of the two subscribers who are already con­
rnrsing, nor with any of the trunli::-lines 
which the two subscriber::; are using, may 
be of any suitable, known or approYed char­
acter. Jn ii similar way, the mechanical and 70 
elec-trieal arrangements whereby the "indi­
vidual switches", and also the first arn1 sec­
ond "selectors", are each adapte.d to rotate 
automaticrtllv until an idle trunk-line is se­
lected, may ·be of the usual or anY other 75 
snitable or· desired' character. And for like 
reasons. the eonstrnction and arrangement 
whereb1' the different "connectors" are each 
aclaptell to rotate only in accordance ·with 
the impulses which the calling subscriber so 
sends over the line-circuit, corresponding 
to the last two digits of the called number, 
may be of any lrnown or suitable character. 

As preYionsly stated, the constrndion of 
the different automatic ,witches mav be of 85 
any suitable, known or approved ·charac-
ter. For example, each of the said "inc1i­
vidual-switches" may be of the general con­
struction and character shown in Fig. 12. 
In this ·figure, which is an enlargement of 90 
the "indiYidnal-switrh'' TT, for rxample, the 
circuit arrangement or electrical constrnc-
tion is quite folly illnstratPd, ,vhile only so 
much of the mrelrnnical construction is 
shmYn as is necessary to nnderstancl the 95 
operation, and to iclrritify the general type 
of switch. In this figure, the step-by-step 
mechanism and other mechanical parts, to­
gether_ ,rith the operatin_,r mng1wts, are 
shown in perspectin, whil; the relays are 100 
shmrn in side elevation; and it will be un­
derstood that the frame1York for supporting 
the Y'arious elements may be of nnv suitable 
or desired character, bnt is omittecl for con­
venience of mustration. Tlw construction 105 
includes the usual switch-sluii't u prorided 
at its ]owrr enl1 portion with the "prirate­
wiper" u1 and with the "rertieal" and "ro­
tary" wipPrs 11-2 and u3

, all insnlatP(1 from 
each otlwr and from tlw shaft. Tlw 1riper 110 
11. 1 is a(bptrd to engage any onP of th(' frn 
contacts in the "prirnte-hank'' 114, ,rhile tlw 
said "vertical" and "rotary'' "li1w-wipcrs'' 
are adapted to engage an_\· Olll' of t1w 
ten pairs of contacts in the "li11e-bank" 115 
ii". The "rcrtical" and "rntarr" line­
trunk-cow1netors u.n all(] ,,,, l<·ad fo a first 
"selector," it being- t11Hll'r,-,io()(1 tliat l'H('ll 
pair of contacts in<'ltH1(•(1 in thl· ]i1H•-l>ank 
are conncetc>d ,rith a trnnk-li11P lrading to a 120 
first "sp]ector." Each contact in tll(' "pri­
Yafr-bank" 1t:1 is comwrtecl, as, for example 
by means of a "prirnte-nrnltiple" 118, ,rith a 
corresponding "priYate-bank-contact'" in 
each of the other "i!1(1iYiclnal-swifrlip:-;"' lw- 125 
longing to the subscribers in this partil'nlar 
group-that i~. to say, all "prinitP-bank­
contacts" allotted to a eprtain tr1mk-li1w 
kading from this group are muli.iplecl. to­
gether; and it will a1so be under~toml that 130 



10 1,290,837 

all "vertical" and ·"rotary" line-contacts al-. 
lotted to any particular trunk-line are mul- • 
tipled together throughout the different 
"individual-switches." In this way, each 

5 terminal in the "private-bank" '144 consists 
of a single contact adapted to be engaged 
by the "private-wiper" u1

, w~ile each te~­
min::tl in t1'e line-bank u5 consists of a pair 
of contacts connected to opposite sides of a 

10 trunk-line adapted to be engaged respec­
tively by the wlipers u 2 and u3-that is, 
when the switch-shaft is operated by the 
step-by-step mechanisin. At its upper end 
the said shaft is provided with a clock-

15 spring device ii9 for maintaining said shaft 
in its normal position, and for restoring 
the same when finally released from any 
position into which it may have been thrown 
for ti1e purpose of making the desired con-

20 nection. This spring keeps the normal post 
arm u10 pressed normally against the n.or­
mal post u11 , said arm being secured to the 
shaft; and the means thus provided act as 
a stop device for limiting the back rotation 

25 of the shaft. Intermediate of its upper and 
lower ends, the said shaft is provided with 
vertical ratchet-teeth u12 and. also with ro­
tary ratchet-teeth u13 ; and also with a .cam· 
u14

: The said vertical ratchet-teeth are pro-
30 vided with a longitudinal groove or chan­

nel u15 adapted to be normally engaged by 
a supporting-dog or arm U16

• With this 
arrangement, the . shaft can only move up 
and down when the hoo~r-shaped stationary 

35 dog 'U16 is in engagement with the said 
groove or· channel;· but when the shaft re­
volves, then the said dog or hook u16 en­
~ages underneath one of the teeth u12 sci 
as to support the shaft in its elevated posi-

40 tion while the means for rotating· the shaft 
are being operated. 'When the calling sub­
scriber momentarily grounds the line-con­
ductor 4, in the manner previously de­
scribed, a circuit is completed from ground 

45 through the ''rotary-relay" u11 ~o the non­
grounded pole of the battery 5a_ The ener­
gizi1~g of this relay. closes a circuit from 
ground u18 through . the normally-separated 
telay-springs u1 9, through the normally-

50 closed contacts u20 and u21
, through the 

"side:switch-arm" u 22 and its contact il23, 
through the "vertical-magnet" u24 , ancl 
thence to the non-grounded pole of. the bat­
tery. Also, the energizing of the saitl "ro-

55 tary-relay" closes a circuit from ground 
tl1rongh the "private-magnet" il20 to the 11011-

grouhded pole of the battery. The saill 
"verticahnagnet" u24 is provided with an 
armature il26 adapted_ to be pivotally 

60 mounted at u27, and havrng an arm u28 ; and 
the said arm is provided with a lug 'tl2

", 

and with a spring-pressed ratchet-dog 1l30 

adapted to engage the vertical ratchet-teeth 
u12

• The locking-dogs u31 and u32 ,are 
65 adapted to engage the vertical and rohrv 

ratchet-teeth, iespectively, and are rigidly 
connected and adapted. to be pivotally 
moun~d .at .u33

• 1Normally, tl:t~ arm u28_is 
subject to the tension of a sprmg u34 wlµ.~h 
keeps the ·armature normally away from the 70 
"vertical-magnet." . A spring u.35 tends to· 
move the two locking-dogs toward their re­
spective ratchet-teeth. The arm u30 is rigid 
with the two locking-dogs, and this is rlso 
true of the catch or locking-projection ::,87. 75 

Normally, the armature. u38 of the "release­
magnet" u10 is held in its retracted posi­
tion by a spring u40

• This armature is pro­
vide~ 'with a link or arm u41 having an open-

' ing at its end adapted to normally engage SQ 

the locking-projection u37 ;- and in this way 
the spring u40 normally holds the two lock­
i1~g-dogs . out of engagement with their re­
spec~ive ratchet-teeth. As the armature U 26 

rises, ho\".ever, .the lug,u29 lifts the arm or 85 

lip.k u41 out of engagement with the projec-
t.Ion u37 , and therebiY allows the two lock­
ing-dogs to be drawh into engagement with 
the ratchet-teeth. , :At the same time, tlrn 
ratchet-dog u30 engages one of the ratchet- 90 

teeth u12-this dog being guided into and 
out of engagement with the ratchet-teeth by 
suitable means-and in so doing raises the 
shaft one step. The energizing of the "pri­
vate-magnet" u25 causes it to attract its 95 

armature u 42 the latter being provided with 
an arm u43 . and controlled by a spring u44 

·which holds said armature normally away 
from the said magnet. This arm u43 is pros 
vided with a couple of flexible springs U45 100 

and u46
, the same being provided at their in-

ner portions with opposing ratchet-teeth u47 

and u48
• As soon as the preliminary im­

pulse contact is broken at the calling sub­
scriber's telephone, the "side-switch-arms" 105 
u

22
, u49

, u50
, u51 and u52 are released and al­

lowed to move to the second position, for 
this reason: The said "side-switch-arms" are 
all practically connected and mounted upon 
a support or body u53

, the latter being piv- no 
oted at u54 and subject at all times to the ac-
tion of the spring u55 • This support or body 
is provided with a finger it56 which normallv 
occupies the position shown in Fig. 12-that 
is to say, between the springs ¼45 and u46, ll5 

and il). engagement with the first or inner 
tooth 'U47

• When the "private-magnet" is 
energized, the inner tooth 'U48 is then lirought 
into cmgagement with the finger u5"; hut 
"~hen the "private~magnet" is deenergizecl, 120 

then the finger ·u"'' o,ving to the rcl;tiw ar­
rangement of the ratchet-teeth on these two 
springs, is permitted tiJ escape a1id cngagn 
the second or outer tooth u41

; and this out­
ward movement of the fingPr u"" is limited 125 

b,v _rea~on of _the engageme:qt of the H,g 1P, 
w~ich 1s ca7:ned by the support or bpdy u''3, 
with tli<:; said cam u14 •. · The shifting of the" 
"std()~twitc).:i.l) from first fo ,SCC!)nd i10,sition in . 
this, mann()r close~ a cir;cuit from ground at 130 



it" 8 through the contact u59, through the "side-switch-arm" it4°, through the "rotary­magnet" u60
, through the normally-closed in­terrupter-contacts u"1, and thence to the non-

· move, under the influence 0£ the spring u"", into engagement with the stationary stop u70• Thus operated for the second time, the said "side-switch-arms" are caused to moYe 5 grounded pole of the battery. In addition, the shiftirw o:f the "side-switch" to second p0sition op~ns the previously described cir­
c11 i.t through the "vertical-magnet" U24

; and at this time it will also be seen that the "pri-m -vate-wiper" u.1 is connected through the "side-switch-arm u 50 and the contact U
62 

with suitable conductors leading to the "pri­vate-magnet" u 25, thus connecting the "pri­vate-magnet" in series between the "private-15 wiper" and the non-grounded pole of the battery. The closing of the circuit through the "rotary-magnet" u60 causes it to attract its armature it63, which armature is provided with an arm u64 having a spring-pressed 20 ratchet-dog u65
; with an arm u66 adapted to open and ·close the contacts 'U61

; and with a third arm u67 adapted to engage the arma­ture u·12 of the "private-magnet." This ar­mature u03 is normally held away from its 25 magnet by a spring u 08, and is adapted to be pivoted or swingingly mounted· at u." 0
• At this junctme it may be stated that all the said armatures are adapted to be pivotally or swil.lginglv mounted so as to swing to-30 ward m;-d away from their respective ma,;­nets. Consequently, the armature u63

, when attracted by its "rotary-magnet," causes the ratehct - dog ii65 to engage one of the ratchet- teeth u 1
", and to thereby rotate the 36 shaft one step; it being understood that the single vertical step of the shaft was sufficient to raise the wipers it1

, u2 and u3 

to the. level of the bank-contacts, and that the single, rotary step of the shaft is suf-40 ficient to then bring the wiper u1 into en° gagement with the first contact in the "pri­vate-bank" ·u1, and the wipers u 2 and u 3 into engagem(mt with the first terminal or set of contacts in the bank u5
• In addition, and if 45 these first contacts in the sa.id banks are not busy-that is, not connected with a trunk­line already in use-the "private-magnet" u2

" will not be energized, but its armature u•2 will be actuated by the arm u07
• At the 60 same ti1i-w, the "rotary-magnet" in attract­ing its armature opens up the contacts u"1

, which latter, it will be remembered, are in the energizing circuit of the said "rotary­magnet"; and with this arrangement· the Jo "rotary-magnet" attracts its armature and then, by reason of having broken its OW!l cir­. cuit, instantly releases the said armature. This action, it will be seen, serves to again operate tl1e "priYate-magnet" armature-arm 60 in the l)1anner previously explained-that is to say, the effect is substantially the same as though the :'private-magnet" had been en­ergized and _then deenergized. "\Vhen this is done, the "side - switch - finger" u"" is, of 65 coursl,l, again released and permitted to 

to third position, thus connecting the "pri- 70 vate-wiper" u1 , through the medium of the "side-switch-arm" 1.l"0 and the contact ·u71
, • with ground at u72

• The movement of the "side-switch" in this way also connects the "vertical-line-wipers" u 2 with the line-con- 75 ductor 11, through the medium of the "side­switch-arm" u51 and the contact 'U73
; and in a similar way the "rotary-line-wiper" u" is connected, through the medium of the "side­switch1

- arm" u"2 and the contact U
74

, with so the subscribel''s line-conductor 4; and in this way the terminal S, which is connected with the tru.nk-line 9, is brought into electrical connection with the subscriber's line. The shifting of the "side-switch" to third posi- 85 tion stops the flow of current through the "rotary-magnet" u"°, thus leaving the shaft in a position to permit the wipers to engage the first terminals in the two rows of bank­contacts. The wiper u1, when brought into 90 engagement with the first contact in the "private-bank" u•, connects all of the multi-ples of this contact, in the other "selector­switches", with the grounded pole of the bat-tery 5", and thus establishes ii guarding po- 9a tential at these contacts, so as to prevent seizure of this same trunk-line by some other :calling subscriber. Suppose, however, that the first co:,tacts in these single rows of bank-contacts shoulcl be busy: In such case, 100 the momentary flow of current from the gr01111ded pole of the battery through the "prirnte-wiper" u', and through the "side­switch-arm" it" 0 and the contact u62 (it being remembered that at this time the "side- 105 switch" is in second position), and thence tlirough the "private-magnet" u25 to the non-grounded pole of the battery, will keep the said magnet energized. Obviously, the "rotary-magnet" u"0 must remain energized, 110 at least intermittently, as long as the "sicle­switch" remains in second p,)sition, anll the "private-magnet" must· remain energized as long- as the "side-switch" renmins in second position, and as long as the "private.-wiper'' 115 w1 continues to engage a busy contact-that is, a contact at which there is a guarding po-tential by reason of its being connected with ;: multiple-contact which is in engagement with the "private-wiper" of some other "in- 120 clivid1fal-switch". Such being- the case, the "side-switch" will remain in second posi­tion, and the "rotary-magnet" it00 will con­tinue to attract and release its armature until the "private-"-iper" _ u1 finds a non~ 125 _ busy contact. As soon as this happens, the· "prinite-mag-net"u2
" is dei_;nergized, and tlH· :'side-switch" is allowed to l,scape and as­sume the third position, and so as to open the grounclf,d circuit. including the "rotary- 130 
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magnet" and the "side-switch-arm" ,u40
• In 

other vrnrds, the rota,ry step-by-step mecha­
nism is automaticallv retained in operation 
by the engagement -~f the "private-1:viper" 

5 u1 with busy contacts, and the rotat1on of 
the shaft thus proceeds automatically until 
the shaft-wipers find ·a set of contacts corre­
spondin,2:. to au idle or non-busy trunk-line. 
As stated, the means for supporting the va-

10 rious operative parts can be of any suitable 
character, and the guides for directing; the 
ratchet-dogs into and out of engagement 
with their ratchet-teeth can be of the usual 
and well-known form. 

15 The calling subscriber, by simply taking 
down his receiver, having thus automatically 
connected his line with an idle trunk-line, 
and consequently with an idle first "selec­
tor", the next-step in the general operntion 

20 of getting connection with the called sub­
scriber's line consists in· properly actuating 
the first "selector-switch" shown in Fig. 13. 
As previously _explained, it may be assumed 
that the calling subscriber is calling another 

25 subscriber whose number is 1211.; and in such 
case, the calling subscriber first sends a 
single impulse by means of the key 10, so 
as to complete a grounded circuit including 
the "vertical-line-relay" 0 1 and the battery 

30 12. This relay, when thus energized, closes 
a local circuit from the non-grounded pole 
of the battery through the "vertical-magnet" 
02, through the "side-switch-contact" o3 and 
the "side-switch-arm" o', through the "pri-

85 -vate-magnet-switch-springs" o" and o". and 
thence through the "vertical-relay-springs" 
o7 and 08 to ground at o9 , and back to bat­
tery. The said "vertical-magnet" 02 is pro­
vided with a f,- mtally-mounted or s,Yinging 

·40 armature 010, which armature is provided 
with an arm 011 carryino- a luo· 0 12 and a 
piY.otecl spring-presse(i ratchet-clog 0 13 ; ancl 
this armature 0 10 is held normally away 
froIU its magnet by the spring 014• In this 

45 ca.st'l, the switching mechanism includes . a 
shaft 0

15 provided at its lower end with a 
'''private-wiper" 0 10 , and with "vertical" and 
"rotary" lim-1-wipers 0

17 and 0
18. The "pri­

vate-wiper" 010 is adapted to engage the 
60 contacts in the "priYate-bank" 019 , while the 

other two wipers are adapted to engage the 
pairs of contacts in the line-bank 020. In 
1lH•se two banks, each horizontal row ( there 
are ten rmYs) includes ten terminals; but in 

55 tli(• ·'priYate-bank" each terminal consi.6ts of 
::: singfo contact. while in. thr line-bank each 
termi1Jal consists of two contacts connected 
respectively ,Yith opposite silles of the trunk­
line lra<ling to a second "selector". In this 

60 way, each first "selector" is preforn bl\· pro­
Yided with ten leve:s of bank-contact~. each 
leyel containing ten sets of contacts. • Con­
sequently, the said shaft is adapted to rise 
to any one of ten levels, and is also adapted' 

ll5 to then assume any one of the ten positions 

allotted to each level, there being one hun­
dred trunk-lines connected with the line­
bank of each first "selector". As in the case 
of the "indfridual-switches". each contact in 
the "private-bank1

' 0 1
" is m1.1ltiplecl w con- 70 

nected with all of the other contacts »·hich 
are allotted to the same trunk-lme in other 
first "selectors" of this particulat group. 
It may be stated at this juncture that the 
general constrnction and mode of operatjon 75 
of a first "selector" is quite similar to that 
of an "individual-switch", the mechanical 
constn'ic:tion being practically the same in 
each cmse, and only the relays, contacts and 
circuits being different in the two kinds of 80 
switches. Like the "irnliYidual"switd1", this 
first "sel0ctor" sho,rn in Fig. 13 has its shaft 
provided with nirtical ratchet-teeth 0 21 anll 
with rotary ratcltl't - teeth 0 2

\ together ,Yith. 
a cam 0 23

• The upper end of the shaft 85 
is also provicle<l with a clock - spring dc-
1·ice 0 2

•
1 fo1· restoring it to its normal posi­

tion, and ·with the normal post arm 025 

adapted to normally engage the norri1al post 
0

20
• Un1ike the "individual-switch", how- 90 

eYer, this normal post arm is adapted to nor­
mally engage a switch-spring o'1, so as to 
preYent the latter from norll!ally engaging 
the cont:i.ct 0

28, the latter being grounded at 
02". The ratchet-teeth 0 21 have the previ- 95 
onsly described Yerficai groove or channel· 
o"0 ,Yhich is 11ormally engaged by the dog 
or hook 0" 1

• In thi,-; wav, the shaft 01:; can 
only mon 11p :ind clown"»·hen the said clog 
or hook engages the groom 030 , 1'Vhen the 100 

;,;haft revol ms, then this hook-shaped ele­
ment 031 engages underneath the ratchet­
tooth corresponding to the lewl to which 
the shaft is raised, and i' '" , 1ports the 
shaft in its rotary step-b :L\J) '>Ycmcnts. 105 

The locking-clogs 0 82 and 3 a1 normally 
out of engagement with the vertical and 
rotary ratchet-teeth, but are rigidly con­
nected together and adapted to engage the 
said teeth ,Yhile the switch is in use. The 110 • 

locking-clogs arn adapted to Le pivoted at 
o""'_ and are proYicled with a clownwarc11.--ex­
tending arm o3', ancl ,vith an up\\·arclly-ex­
tending· projection 036• The "release-inag-
net" 037 is provide<l ,Yith a pivotally-mom1t- 11 G 

ed or swinging armature 0
38 ,Yhieh carries a 

horizo11tally-(lisposed locking-arm or link 
o"'\ the same Leing provi<le<l at its end with 
an :~pe1:ture adapted to normally engage the 
pr_0Ject1on or catch 0 30

• A spring 0 40 , ap- 120 

plied to the armature o"8, keeps the latter 
normally re~.racted, and also senes to keep 
the two lockmg-dogs normally out of eno-a o-e­
rnent with _their rrs1rncti n: rntclwt - fL•t111. 
When the calling: subscriber calls the· first 125 

digit o-f the desi1;ecl number, he presses the 
ke,, 10 but once. as statetl. so as to send a 
;.;i11gle impulse over a grounded circuit in­
(']nding the so-called "vertical-line-conduc­
tors" and also inclubi.n.g the battery: 12 and 130 
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the "vertical-rel~y" o1. This, as explained, 
closes the local circuit including the "verti­
cal-magnet" o", causing the latter to attract 
its armature 0 10

, and the said armature, when 
5 thus lifted :from its normal position, causes 

the lug 0
12 to lift the arm 0 39 out of engage­

ment with the projection 036, and also causes 
the ratchet-dog or actnating-pawl 0 13 to en­
gage one of the ratchet-teeth 021. In this 

10 ,my, the shaft is lifted one step, and at the 
same time the said locking-dogs 032 and 0 33 

are released and allowed, under the influence 
of their spring 0•1, to engage the said ver­
tical and rotary ratchet-teeth carried by the 

15 shaft. This one vertical step of the shaft 
0 10 brings the wipers 0 1

", 0 17 and 0 18 into the 
plane of the first level of the two banks, but 
not into engagement with any of- the con­
tacts thereof. After this the calling sub-

20 scriber then presses the key 13 once, so as to 
close a grounded circuit including the so­
called "rotary-line-conductors", and also in­
cluding the "rotary-relay" 042 and the bat­
tery 12. This co-called "rotary-relaY,", when 

25 thus energized, attracts its armature and 
thereby brings the spring 043 into electrical 
contact or connection with the intermediate 
spring 08• In this way, another local cir­
cuit is closed including the battery 12 and 

30 its ground connection o9
, the springs 08 and 

043 , the "private-magnet" 044, and the con­
ductors extending between this magnet and 
the non-grouri<led pole of the battery. As 
shown, the said "private-magnet" is provided 

35 with a pivoted or swinging armature 0 4 5, the 
latter ha,ing a horizontally-disposed arm 
0 46

; and this arm, it will be seen, is provided 
with a couple of flat springs ·o47 and 0 48

• 
Normdly, the armature 0 45 is held away 

40 from its magnet by a spring 0 49
• Further­

more, this armature-arm is provided with a 
lateral switch-fir.ger 0 50 <tdapted to operate 
the switch-springs o5, 06 and 0 51

• At its end, 
the armature-arm of the "private-magnet" 

45 is provided with upper and lower oppo­
sitely-arranged ratchet-teeth 0 52 and 0 53

, 
preferably made integral with the said flat 
springs. When the switch is in its normal 
condition, the finger 0 54 o-f- the "side-switch" 

50 <Y'" projects between the two fhit springs, as 
shown in Fig. lr, and in engagement with 
the inner tooth 0 53

, The "side-switch" is 
held in this position, and is subject to the 
tension of a spring 0°6, it being observed 

55 that the sait; "side-switch" is adapted to be 
pivotecl at o'7, so ris to swing or vibrate in 
a horizontal plane. The said "side-switch." 
is prn\·ided with the five "side-switch­
arms" o"\ o4, o"9, o"0 and or,1, thes(i arms 

60 all being- rigi(1J_y conneded bnt insulated 
from ead1 ol:her, ancl adapted to swin&' 
in 11nison. Con,;eq11ently when the saict 
"private-magnet" is energized in the man­
ner explained, it attracts its armature and 

65 tlwreby mov.es the said "side-switch" from 

first position to second position. This is 
for the reason that when the armature 0 45 is 
attracted, the finger 0 54 is shifted into en­
gagement with the inner tooth 0 52

; and then 
when the "private-magnet" is deenergized, 70 
the arm 0

46 rises to its normal position, and 
in so doing allows the finger 054 under the 
influence of the spring 0 56, to escape and 
move into engagement with the second or 
outer tooth 0

53
; and this initial movement of 75 

the "side-switch" is li...TJJ.ited by reason of the 
lug o"2, carried by the said "side-switch", 
being brought into engagement with the cam 
023• This shiftin,o- of the "side-switch" 
from first to seconl'position brings the "s'tde- 80 
s\vitch-arm" 0 58 into engagement with the 
contact o"~. the latter being grounded at 064 ; 
ancl the same movement brings the wiper o4 
out of engagement with the contact o3, there-
by opening the circuit 0f the "vertical-mag- 85 
net" 02• In addition, the movement of the 
"side-switch" in this manner causes the 
"side-switch-arm" 050 to engage the cont::td 
0°5 which latter is connected with the "pri­
Yate-magnet" o'", as shown in Fig. 13. Im- 90 
mediately upon the closing 0£ electrical con­
nection between the g-round O6~ and the "side-
swi tch - arm" o"8, a local circuit is closed 
inchiding the bathwy 12, the connections 
from the non-grounded pole of the bat- 95 
tery to the "rotary-magnet" 0 60, the con­
nection from this 1nagnet to the "side­
switch - arm" 0° 8

, and the ground connec­
tions 064 and 0

67
• It will be seen that 

this "rotary-mag-net" is provided with a piv- 100 
oted or swinging armature 068 adapted 
to vibrate or swing in a horizontal plane. 
It will. also be observed that this arma-
turn of the "rotary- magnet" is ·provided. 
with an arm 0 60 carrying a pivoted spring- 105 
pressed rnfrhet-clog or actuating pawl 0 70

• 
In a(ldition, said armatnre is provided with 
an intennpter - arm 011 aclapted to open 
ancl c:lose J-lw c:irc:nit- opening anrl dosing 
springs 0 72 . ,\_nothcr arm, preferably rnacle llO 
integral 1vith the said armature o:;s, is 
provided with an encl portion o"i :ulapte<l 
for vibra1ing or operating tho armature 
r/1", so as to operate the "side - switch at 
ti11ws ,vhP11 the "private-magnet" is not115 
energized. The entire strndure of this ar­
rnatnre 068 is snbjec:t to the tensiQU ,of a 
spring· a'' adapted to keep the said armature 
norlllally away from its magnet. The ener­
gizing of this "rotary-magnet" 06

\ by the 120 
dosing of the said grounclr.d circuit inclucl-
ina: the "sir1c-switeh-wipcr" o"8, causes it to 

· attract its armature, an(] to thereby force 
the ratchet-dog or locking-pawl 010 into en­
p:agen1ent with the rotary ratchet-teeth 0 22

• 125 
Ttl this way, the shaft rJl" is given one cotary 
step, and the circuit of the· "robu·y-mag-net" 
is broken by reason of the separation of the 
springs 012 ; and a fnrther result of the en­
cirgizing of the "rotary-magnet" in this ,way 130 
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is the actuation, by means of its armature­
finger 0 18 , of the "private-magnet-armature,"·· 
and a consequent shifting of the finger 0 54 

into engagement with the second or outer 
5 tooth 0°2•• The forward rotation of the shaft 

0 15 in this ,vay brings the wipers thereon 
· into ·engagement with the first contacts in 

the first hwel of the banks; ari.d if this par­
ticular set of-contacts is not busy, the arma-

10 ture 0 45
,. and its arm 0 46

, will be allowed to 
respond to the action of the spring 0 49 as 
soon as the "rotary-magnet" is deenergizecl; 
and this acti,m, it will be seen; causes the 
''side-switch" to escape and shift to third 

15 position,· the movement being limited by the 
-engtige'.nent of the. finger. o"4 with the sta­
tionary stop 0 75

• "With this arrangement, 
therefore, the actuation of the "rotary-mag­
net" not only sen·es to rotate the switch-

20 shaft, but also serves to operate the "side­
switch" to third position, providing the first 
set of contacts ·i.n the banks are not busy­
.that is, not connected with a bnsy trnnk-line. 
When shifted to third position, the "side-

25 switch-arm" 0 60 engages the contactcpoint 
o7", which latter is connected with the "vcr­
tical-line-,wiper" 0 11• The same movement 
of the "side-switch" brings the "side-switch­
arm" 0 6.1 into engagement with the contact-. 

30 point 0 77 , the latter being connected with the 
• "rotary-line-wiper" 0 18• Furthermore, the 

"side-switch-arm" 0 59, by this final actuation 
of the "side-sw:itch." is ttansferred from the 
contact 0°5 . to the grounded contact 018, the 

35 latter being grounded at 0 79• Consequently, 
the "private-magnet" is thereby disconnect­
ed :from the "private-wiper" 0 16 ,. which lat­
ter remains co'nnected ,with the "private­
magnet" as ·long as the "side-switch" re-

40 mains in second position. The grounding 
of the "private~wiper" in this manner serves 
to connect the '·'private-bank-contact" ,with 
the grounded pole of the battery 12,- and to 
thereby set up a guarding potential at all of 

45 the mtiltiples of this coritact in other 
switches. Suppose, however, that the first 
set of contacts should be found to be already 
in use-tl1at is, suppose the "private-wipet," 
upon engaging the first contact ·i11 the· lo\'Ver 

50 leYel of the "private-bank," should encoun­
ter a guarding potential by reason of this 
contact being connected to ground through 
the "private-wiper" of some other switch. 
In such case, the connection from· the 

55 ghnmded pole of the battery· through the• 
"private-,wiper" 0 16 to the "private-magnet" 
(it 'being remembered that at this time the 
"side-switch-arm" 0 50 is on the contact point 
0 65

) will rNmlt in the closing of a local cir-
60 <'Hit including the said "private-magnet," 

and in the consequent energizing of the lat­
tc1·; and the "prirntc-magnet" being thns en­
PrgizPd, the dei.'nergizing o:f the "rotary­
magnet" will not be a<'companied by a re-

65 lease of the ''.side-switch" to third position, 

and consequently the local circuit ·of the "ro­
tary-magnet" _will remain closed through 
the "side·cswitch-arm" 0 58 and the grounded 
contact 0 63• With this circuit thus retained 
in operative condition, the "rotary-magnet" 70 
continues to be alternately energized and cle­
energized, with the result that the ratehet­
pawl 0 70 will give the shaft 0 15 a step-by­
step rotary motion until the .,vipers carried 
by _this shaft ai·e brought around and into 7 5 

engagement with bank-contacts which are 
not busy; for as soon as the "private-wiper" 
0 16 encounters a non-busy contact in the level 
in which it is operating, the previously de­
scribed grounded circtiit through the "pri- so 
vaJe-rnagnet" o" is broken, and the "sicle­
switch" thus allowed to move to third posi­
tion; and for the reasori explained, the "ro­
tary-magnet" 0 6" ceases its operation as soon 
as the "side-switch" moves from secornl to 85 
third ·position. It will be understood, as in 
the previous case, that the framework of the 
switch may be of any suitable character, and 
that the usual or any suitable gnicles may 

· be employed for directing the ratchet-pawls 90 
or actuating-dogs into and out of engage­
ment with the vertical and rotary ratchet­
teeth. A lamp 0 80 is in the circuit completed 
by the engagement of the spring 021 with the 
contact 0 28

, it being observed that this local 95 

grounded circuit is always closed as soon 
as the switch is off normal. In this way, a 
tell-tale signal is always displayed advising 
the exchange attendant as to what switches 
are in· use, or as to what switches are, for 100 
any other reason, off normal. ·with the· first 
"selector" thus operated, the trunk-line 0 is 
in connection with the· idle trunk-line lG, 
and a guarding potential is esb°tblishecl nt nll 
of the "private-bank-contacts" allotted to 105 
this line, thereby preventing: seizure of the 
trunk~line 16' by other parties. 

The secon(l "selector" may be of exactly 
the same chara,cter as that shown in Fig: 
1:3, and will not require a detailed illustrn- 110 
tion or explanation. This second "~elector" 
responds to the impulses which represent the 
second digit of -the' nnmher which. is being 
called. For this reason, the said second "se­
lector", when the calling subscriber manipu- 115 
lates the calling apparatus in \the manner 
previously described, rises to lthc 1:,econd 
level-that is to say, its shaft ii rni:-;ed up­
wardly to the second level of the banks, in• 
asmuch as 2 is the second digit of the num- 120 
ber being called. OhYionsly, this is done 
by first pressing the key 10 twice, so :ls to 
step the switch-shaft of the sr..cond "s<•lec-

. tor" up to the second level, and by then press. 
ing the key 13· once for the purpose of. cans- 125 

ing the "priYate-magnet" of the second "se­
ledor" to operate the . "side-s,vitch" to sec-
ond position. From this on, th~, 01wration 
of the second "selector" is identical with 
that just explained in connection with the 130 
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'automatic step-by-step rofation of the first 
"selector-shaft"-that is to say, the "shaft­
wipers" of the second "selector" will auto­
matifally pick out a non-busy set of contacts 

5 in tlie same manner th<>t an idle trunk-line 
was selected by the first "selector".· 

With the first and second "selectors" thus 
actuated, and held in said certain definite 
-positions, the trunk-line 16 is now connected 

IO ·with the trunk-line 19, it being observed that 
this trunk-line 19 leads from the second "se­
lector" to the "connector" shown in Fig. 14. 
As previously stated, this . "connector­
switch", or "corinec.tor" as it is commonly 

15 called, is used for receiving the impulses 
representing the last two digits of the called 
number, and for 111:aking connection directly 
with the line of the Called subscriber. Also, 
as previously stated, this "connector" is, as 

20 a feature of special improvement, located 
outside of :-he main or central station, and 
at an ,auxiliary stat.ion which may be more 
or less distant from the said ma.in or ce11-
tral station. Consequently, the operations 

25 corresponding to the last two digits of the 
called number occur at a point outside of 
tlie main or central station, and at a point 
more or less closely ,associated with the group 
of subscribers including the one which is 

30 being called. While this "connector", like 
the "individual-switches" and t.he first and 
second "selectors", may be of any suitable, 
known or approved character, it i:c: prefer­
ably of the type, indicated in the drawings, 

35 and shown more in detail in Fig. 14. ·when 
the clllling subscriber again presses the key 
10, so as to send a single impulse over the 
"vertical - line- condnctors", a tmhporary 
grounded circuit is completed including the 

40 "vertical-relay" w and the battery 24.. Tho 
energizing of this "vertical-relay" in this 
manner effects the closure of a local gronnd­
ecl circuit including· the ground x1, the nor­
mally-separated switch-springs.w2 all(l x", tll{\ 

45 conductor w4, the "private-magnllt-Bwitd1-
springs" x5 nnd ,c°, the "side-switch-arm" ::v7, 
the contact ,cS, the "vertical-magnet" :1:9

, ancl 
the connections to the non-g;rounde(l pole of 
th_e battery 2-1:. This "vertical-magnet" is 

50 1irovided with an armature x10 which is piv­
ot·ally or swingingly monntcd, like those al­
ready described. . FlRid armature is provided 
with the usual arm w11 held in its normal po­
sition by a spring w12

, so that the said arma-
55 ture is normally away :from its mn,gnet. At 

jts end, said arm is provided with R pivoted 
and spring-pressed mtchet-pa;wl or act1mt­
ing-dog ;:r:13, and at its rnjddle with an l­
shaped Ing ,r14• The 1-atch-arm or locking-

60 link w15 is held in its normal position by a 
spring w10

, and is pi:ovided with an apertured 
end portion. The dogs w11 and w18 are simi­
lar to those •already described, and are adapt­
ed to be pivotally mounted at w19.- These 

65 locking-dogs are subject to the tensio:n_of a 

spring w20
, and are provided with a down­

wardly-extending arm w21, and with a short 
finger or projection x22 adapted to engage 
the aperture in the end of the link or arm 
w15

• At its lower end, the shaft w2" is pro- 70 
yided with the usual "private-wiper'' w24, and 
with the "vertical" and "rotary" "line­
wipers" .:n25 and w20

, all insulated from each 
other and from the shaft. The contacts- of 
the '.'prirnte-banks" m27 are like those a.lren:dy 75 
described, and are adapted to cooperate with 
the said "private-wiper". In a sim.!nr w,iy, 
the pairs of contacts of the "line-lnmks" ;n28 

are acla.pted to coiiperatr; with the sai<1 ''ver­
tical" and "rotary' "line-wipers", each pnfr 80 
being connected with a ,mbseriber's line of 
the group to which the "connector" is allot-
ted. In this way, there arc, say, one hun­
<1recl subscribers' lines leading to the "line­
bank" of this "connector", each pair of "line- 85 
c·ontacts" being multipfod ·with all of the 
other pairs of "line-contacts" which are al­
lotted to it.n_v particular trnnk-line in the 
other "connectors". In this way, ench s11b0 

scriber's line is connected wit.h ten di ffcrcnt !JO 
pairs of ';line-contacts" distribntecl through 
as many different "connectors". In addi­
tion, there are ten "private-bank-cont.acts" 
allotted to each line, each "privrtte.-bank-con­
tact" being multipled with a1l other "private- 95 
bank-contacts" ,vhieh are allotted to anv nar­
ticnlar subscriber's line, in all of the ;liffer-
ent "connectors". At • its npper end, the 
shaft ;;;23 is provided with the previously de­
scribed clock-spring device m20

, ancl with the 100 
normal post w30 all(1 the normal post arm 
w31

. It will be seen that the vel'tical i·atchet­
teeth w32 arc, like those prn,·ionsly described, 
provided with the verti('al groon, or channel 
m"'i adapted to be normally engaged by the 105 
hook-shaped snpporting-dog or stationary 
projection ,,,3•1. For this reason, the "con­
nedor-shaft", like those of the "selectors" 
awl "individual-sw it(']w;.;", can only mcJYe up 
an(l down when the said gToo,·c or channel is llO 
in engagement with the said hook-shaped 
<log· w34. The rotary ratclwt-treth ;1•"" are 
like those previously (1eserilwcl, "·hich is also 
trne of the cam :rl". Normallv, the dogs ;1;

18 

and m17 are ont o:f engagement with the wr- 116 
tical and rotary ra.tcliet-tneth o~ the shaft, 
and are, only in engagi1mrnt tlwn•with when 
t.Jie shaft is thrown into operatio~1 nnd nsed 
for making connection with the snhscriber·s 
line. The single impulse transmittell 120 
through ·the "vert.ical-Jtrngnet", in tlrn man-
ner previonsly described, eanses it to attract 
its s~icl armature, and to thereh,v force the 

. pawl x13 into engagement with the ratchet­
teeth .:n32

• At the same time, the upward 126 
movement of the arm ;1,11 causes the lug- :n14 

to lift the latch or 1ol'king-1ink :1:
15 ont of 

engagement with the finger or pro,iection ;t22
, 

so as to release the two locking-dogs and al-
low them to engage their respecfo·e, ratchet- 130 
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teeth,. The shaft, when thus giYen one ye:i;_ti­
cal step, is supported against downward 
movement by the dog x18

, and is then ready 
to be rotated for the purpose. of making a 

5 connection coTI'esponding to the last digit of 
the called number. Before this is done, 
howeYer, the calling subscriber presses the 
key 13 once, so as to transmit a single im­
pulse over the so-ca~led "rotary-line-con° 

10 ductors", and so as to thereb:y send a single 
impulse through the "rotary-relay" x37-that 
is, so as to close a grounded circuit inchid­
ing the said relay and the bat~ry 24. The 
"rotary-reJay" when thus .~nerg1zed closes a 

15 local circuit including the ground x1, the 
springs 012 and x38 , the conductor x3°, the 
"private-magnet" x40

, and·the connections ·to 
the non-grounclBd pole of the battery 24. 
The single impulse generated in the local 

20 cireuit including the said '1priv,ate-magnet" 
ranses the iatter to attract its piYoted or 
s1Yinging armature x41, the latter being pro­
,·idcd ·with the previously described arm X42 

lrnYing the fiat springs X43 and x44• Like the 
25 "private-magnet" apparatus of the previ­

eusly described switches, this arm x42 is pro­
vided with a lateral finger x45 adapted to op­
erate the switch-springs x5, x0 and x40

• Nore 
mally, the finger ,'lJ47 of the "side.-switch" x48 

30 projects between the said fl.at springs, and in 
engagement with the first or inner tooth x49, 
as shown in Fig. 14. When this "private­
magnet" is energized, however, its a11nature 
overcomes the tension of the spring x00

, and 
35 causes the finger x47 to ·engage the. first or 

inner tooth ,c51, it being obse.rved thi1t these 
ratchet-teeth are like those already described. 
:whe.n the "private.-magnet" is cle.energized 
by the cessation of current in the "line-cir-

40 c11it" ancJ_ • tho consequent deene1g-izing of 
the "rotary-relay", the armature x41 is re­
leased, the arm x42 rises, and the finger x-11 

is allO\rnd to escape arnl engage the second 
or outer tooth ;c19

. This, it will he seen, is 
,15 dne to the action of the spring x5 2, whieh is 

applied to the said "side-switeh", the out­
ward movement being limited by reason of 
Um lug- or project.ion x'" on the "side-switch" 
bt\ing brought into rngag-ernent with tho cam 

50 ,r;3n. This "side-switch" is adapted to be piv­
oted at x5 \ so that it may swing ol' vibrate. 
in a horizontal plane in the manner previ­
trnsly ex plained. The said "side-switch" is 
provided ,,ith fom· "si(lc-s,vitch-arms" x7, 

55 ;n°\ ,,: 00 and ,c07
, all insulated from each other. 

anrl a(hpte<'l to swing or operate in unison. 
Tlic rPi(•ase <rf the "si{/e-switch'' from first 
to sce<in<J pos t.ion, by the single. impulse sent 
throngh the ·,~private- magnet", shifts the 

60 "sicle-swil:ch-arm" x7 from the contact-point 
x'3 onto tontact-point ,e"5, the latter being 
connected with the "rotary - magnet" x''9

• 

Also, thP actnation of tlw "side-switch" in 
this m:rnner ca11,ws lhc "sic[G-switch-arm" x 00 

65 to move onto tile ·eontact-point x00
, the 

latter being connected with the springs 
x40 

• and ol°1
• The shaft a:i23, when thus 

given a single ,.-ertical step, .carries its 
wipers x24, x25 and x2" into the plane of· 
the first level-that is, into the plane of 70 

the first or lowermost, rows of terminals 
or contacts in the. "private" and "line" 
banks, bnt not into engageme.nt with the 
latter. The ealling subscriber· then presses 
the key _10 onee, which corresponds to the 75 

last digit of the called number, and thereby 
again energizes the "vertical-relay" x over 
a grounded "line-circuit" including the bat­
tery 24 and the "vertical-line-conductors" 
of the circuit, completed thus far. This 80 

time, however, ·the dosing together of the 
springs x" and X 3 completes a local grounded 
circuit including the battery and tlie ground 
connections, and including also the "rotary­
magnet" m59 , the contact w"8, the "side- 85 

switch-arm" x7, and the springs x6 and x'5, 
these latter springs thus serving as part of 
the local circuits of both the "vertical" and 
"rotary" magnets. The single impulse thus • 
generated in the local grounded circuit of 90 

the. "rot~ry-magnet" causes the latter to at­
tract its armature x02

, the latter being piv­
otally or swingingly mounted in such man-
ner as to vibrate. or swing in a horizontal 
plane. This armature is provided with the 9 5 

usual arm x63, which is subject to the ten­
sion of a spring :1164, the latter tending to 
~ecp the said arm~ture normally away from 
its magnet. At its end, the. said arm x03 

is provided with a pivoted and sprfog- 100 

pressed ratchet-dog or actuating-pawl m0
\ 

which latter is adapted to engage. the. 
ratchet-teeth x35. Consequently, when the. 
said "rotary-magnet" is energized and de­
energized, it first pulls its armature toward 105 

it and the.n releases the latter, and ther~by 
causes the pawl x05 to rotate the. shaft one 
step. This, of course, will bring the shaft­
'1-ipers info engagement with the first con-
tacts or terminals in the first level of the. 110 

hanks, ancl these contacts, it will he seen, 
belong to the line 22 running to the· ealled 
sllbscriber\; sfation. Assuming that this 
eailed subscriber's line is not busy, it is only 
neces,mry to then again press the key 13 115 

at the e,llling snbseriber's station, so as to 
again actuate the "private-magnet" x40 for 
the pnqlose. of releasing the "side-switch", 
in the manner already describ~d, and per­
mitting the latte.r to move. to third position. 12G • 

In its final movement, in this manner, the. 
said ."side-switch" is limited by the. finger 
rc47 striking the stationary stop m66

, it being 
understood that at this juncture the final 
impulse sent over the "rotary-line-condnc- 125 

tors" again energizes the "rotary-relay" x"7, 
ea11sing it to again_ momentarily dose the 
<"ircuit of the. "private-magnet" ·x40 ; and in 
this way, the. fil).al part of the operation of 
calling the. subscriber brings about the trans- 130 



position o:f the "side-s,vitch" off the "con­
nector" from i:'econd to third position. To 
then ring the called snbscriber3 it is only 
necessary, as JWeYionsl_y described, for the 

5 calling subscriber to attract tlw. attention 
of the called subscriber throu,gh the medium 
of rny suitable, known or approved ringing 
arrangement. For example, the calling sub­
scriber can press the rinµ:ing-key 29, shown 

10 in Fig. 15,. so as to-ground the "vertical-line­
condnctor" at the callln,g- snbscriber's sta-­
tion. This will result in the r.nergizing of 
the "vertical-relay" x, and in the closing of 
a local circuit including the battery 24 and 

15 thf' ground connections~ the springs x 2 and 
x\ the conductor a,\ the springs X 5 and x°, 
the "side-switch-arm" x7, the <'Ontact ttiC\ 
the ringer-l'efay x68, :.i.nd the connpctions to 
the 11011-grouncled pole of the battery ; it 20 being remembered that at this time the 
"side-switch" is in third position, and that 
consequently the "side-swi.tch-arms" x'6 and 
a,•57 are respectively in engagement Yvith con­
tact a-;69 and x70

, the· trunk-line 19 being thus 
25 engaged with the "line-wipers" m2

•
0 and x20

• 
The energizing of the ringer-refay x00 ciwses 
it to attract its armature, and to thereby 
sever the connection bet.ween the tnmlr.-li11e­
conductors x,n and the "side-s1vitch-arms" 

30 x50 and x57; At the same time that this 
is accomplished by the separ:-rcion of the 
springs a'!12, x·13 , m74 and al5, the springs ,,,73 

and x74 are brought respecti-ve1y into en­
gagement with the springs x76 and m77

• In 
35 this way, the pressing of. the ringing-key at 

the- calling subscriber's station opens up the 
"line-circnie', and at t.he same time bridges 
the ringing-generator x78 across the portron 
of the circuit extendi11g from the gnp or 

40 opening to tlie called s11bscriber's station. 
Obviously, as long as the ringing-gem,rator 
ren,ains bridged ac1·oss the calle,l sub­
scriber's "Jinr-circuit". the bell 30 at the 
called subscriber's station will continue to 

45 rimr. vYhen th(, called subscriber takes 
c~m~n his reC'oiver 1 sho\v,1 in Fig. Hi, the 
talkimr-ci.rniit between the two rnbscribers is con{pJeted, the current for talking pur­
poses being- furnished by the local batteries 

50 31 which are indudecl in the normally-open 
cireui.ts of the transmitters 32, in the usrrn.l 
maimer; but it will be understood that, for 
the purposes of my invention, the current 
for talking purposrs c:an be supplied from 

55 any suitable souree. Suppose, however, that 
the called subscriber's line should be fonncl 
busy. In such case, the "private-wiper" x st 
wonld eneonnter a guarding potential ;i.t the 
"private-bank-contact" corresponding- to the 60 line of the called snbscriber, and would t1rns 
establi.sh an eleetrii_·a l connection fro.m • the 
{.!_'l'Olllldecl pole of the battery-by rea<ion of thP, gronnd eon1H1 (·t1on ()~,tnb11shri·d 
SOHl(~ ot11t~l' 

x"" and the contact ,iG0
, :rnd thence to the 

· "rotary-line-rehy-sprillg" a.i"1
,. In this way, 

when the eaUing- snbscribcr presses tl12 key rn for the last time, for the pnrpose previ­
otisly d,;,snibed, a local ci.rcnit will be im- 70 
me,liately complet<•d frmr, the grounded pole 
of the b,1ttery fl)l'ough the cormcctifm just 
described, tbrough the springs x61 and x'19 

to the con<'luctcr :r80 1eadi.ng to one terminal 
of the "release-rn;igne-t'' ,c"1, and thence by 75 
the corn1ections shov:n to the 11011-groundecl 
Dole of the bntterv~ The :-:~aid ~'·relea.se-n1ag-. 
i1et" is provided ,vith foe pivoted or swing-
ing armature ro8

" having an arm :2, 83 adapted, 
at its lower end, to en-gage the arm x 81 of so 
the structure with which the two -loeki.ng­
dogs ::11'e rigid, as previonsly described. At 
this time, it will be sz!en that the t,vo lock­
ing-dogs are relen.sed, nnd rq:8 in engage­
ment with their respeci:iYe n,tchet-teeth, the 85 
loeking-]ink m15

• being at this time supported 
by the L-shaped lng :r11

. The said arma-­
t11re x22 is prnvided with l1 spring ,r85 which 
tends to hold :it nomrn.lly away from, its 
magnet. '\Vhen the said "release-magn'et" 00 
is thus fl1ergi:1oed, it attracts its said arnrn­
t.u1·e, and thereby restores thB locking-dog? 
::t:18 and w" to their nrn'mPcl positions. At 

f !1
fo~:~

1;~r i :~:~('~"t,~~~~~r!:~;\~t .. ~flWl(~~i~~~-::t1
1
~~.: 9 ~ 

in the end of the locking-link or tll'ln a,1a, 
nnd the lockilJg-dogs tlrns locked ont of 
e.ngngen~cnt 11vi.th the tatrhet-teeLh. '\Vhen thns unlocked, thee shnft ::t:28 r,wolves, • of 
course, to it:; normal position, and then lOG 
drops cfownward to its normal vertical posi-
tion. The "side-switch'' is also restored, 
when tl1e "rclease-mai.met" is thus enc1·~ gi;:ed, by reason of the link com1cdion J:'8" 
between the sa·id "side-switch" and the lower- 105 
e.nd of the rrrn1 m~ 1

• In ot.11cr ~vords. the. 
a,utor11aUe l~Ilergizing of tb8 c'release.-•lnng­
net'\ brought ltbouL b:v th0 cngng'en1ent of the "rniv::tte-\Yiper" ~J:,:?•r \Yith a chnrgcd \}l 
busi:r contact t/1\:f·ts a {_·01.nplPte rest.oration 11u 
of ~11 parts d tlie switr.:h -lo their ncr;_·wal 
positions. iUter the ca.lling s1ibscrib1?r 
,vDl nite1npt to ring t110 ca}h~cr subscriber, 
in the miurner expfained; but instead of 
l'inginp; the bell nt the called snbscribeT's 115 station, the prnssure of tp.e ringing-key 20 
will onlv Rerv·2. to gromid the vertica1 side 
of the ''line-circuit\ :wd to thereby ener-
gize the "vertieal-relay" x. This, of course, 
will resnlt in the energizijlg of the "vertical- 120 n,agnet" JJ0

, and in foe actuation of the 
shaft x 23 lipwan1ly one step--tliat is, the 
pressure of the ringing-key 29 will only 
resu1t in the raising of the shDfi- x" 3 to the 
first level. This, of courne. it will be seen 125 
is sufrk:.· 11t tn brir,g the contads ,:P and m83 
tag·etlier, fon,, r-n,,,,,,,,.,i-J,10· drn "side-:.;witd1-
:,\'.,~:t·;ti~,·-·;/·'~ ,•c:ic Y\~if-h <d: tho {cll!1e-,'ir-• 
' ' >TtlJ~· 
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scriber's 1·ecciver, back over the other side 
of. the cdling snbscribrr's line to the· "Yet­
t_!ca'.1-relay'~ w,. and thence through the con­
nections to the non-grounded pole of the 

5 battery, the circuit then beiug cor1:tpleted 
through the ground connecti.om: and the 
'
1:Gusy'' mr.chine, thro11gh the cond1.JCto1· lead­
ing back to the contact oP, and thence 
tbrcugh the spr]ng ,1J83 to the contact m80

• 

w In this way, the calling subscriber ,vill get 
the "bus/' signal as soon as he discontinues 
t.he pressm·e on the key 29. If the "con­
n•.2,ctm·" mr-Jrns the desired connect.ion with 
the c::dlerl subscribei"'s line, the "private-

15 wipe1·" m·2 ~.1 by reason of its· connection a£ 
sue11 time ·.,.viih the ground a;90

J "rill estab­
lish ft guarding· potential at ~11 of the "mul­
tiplG-private-bank-contacts" allotted to such 
line in the dirrceent "comrnctc,r-swikhes''. 

20 Consequently, no other c:nbscriber can then 
obtain connection with this called sub­
scriber's line, for the reason just explained. 
Preferably, the condensers m91 are lccated in 
opposite sides of the "li.ne-ci;:cuit" of the 

2v "connector-switch", and at a point. betv,een 
the bridge formed by the said "vertical" and 
''rot:Hy" '11ine-relays", and the other bridge 
formed by the "back-release-relays" x02

• 

-V\Then the '1side-switch" is in third positim1, 
31.J i:,he grounded pole of the battery is con-

11ected, through the "side-switch-arm" m55 

fmd the contact xn, with the "private­
";Vjper" w:24

• in the ma.nner sho;vn and de­
sc1~ibed.. , 

35 With the apparatus o:f the chanwtel' 
shown, the "line-rehys" remain in bridgo 
across the talking-circuit during conversa­
tion, so that the release or restoration of the 
different switches employed for making con-

,.rn nection bet.ween any t,vo subscribers' lines 
is brought about by simultaneously energiz­
ing both "line-relays" of the different 
sV<:itches in use at that time. 'l'he re1ease is 
brought about by the calling subscriber by 

•15 simply grounding both sides of the line, 
• so as to simultaneously energize the "line­

relays" w and X 3
'. The operation is then as 

follows: For example the cnlling sHhscrilier 
can re1ease the switches ac:torrmtica1ly by 

irn simply hanging up his rnr:eiver; for ,vhen 
this is done, the insulated projectio11 33 of 
the switc-h-haok engages the spring 3,.;,, thus 
bringing this spring and Lhe springs 35 and 
:36 together, the latter being at such tirne 

55 connected to ground at 5. As the springs 
34 :md 35 are connected with opposite sides 
of the "line-circuit," both "line-refays" at 
the "connector-switch" will b(1 energized, 
thereby closing the previously described cir0 

,;i(l ruit of the "private-magnet" m10• This, of 
course, results in the bringing together of 
the springs m5 and JJ 4°, which latter are in 
the normally-open circuit of the "releasc­
n1agnet" x81

; and as springs OJ 3 and w2 a,re 
G5 also together at this time, by reason of the 

energ1z1:ng of the ~'ve1'Lieal-re1ay/' it \Yill Le 
seen that a. locaI circuit is eon1pleted from 
the 11011-groundell p0lc of the battery 
thnrngh the "reh1ase-nrng11d," through 
springs x"1 aml m'", through springs ,o" 7tl 
and ,n"', and thence through the springs af 
and x3 to ground .and back to battery. This 
effects it release of Uie switch niechani.sm, in 
the mn,nner explained; but as tho springs 
x" and ;.,::5 are separated by the aetnation of 75 
the "private-n1agnet," it 'i"vill be seen tha.t 
no circuit is for1ned through the ringer-inag-
net xas. Si1T1ulb111eonsl.Y ,-riti1 the ene.rgiz­
Lng of the ~~1ine-rel2.ys'' of the ';connector/' 
al1 o:f the other ,:line-1·elnys" left in ,bridge 30 
across the circuit are energized-that is to 
sn,y, the c'line-relays)' leit in bridge across 
the circuit at, the G'individua.l-s,Yiteh," the 
first. "sel2etor," second ''selector" and ".con­
nector'; are all energized simultaneously. g5 
For example, the "rotary-line•-relay" n17 and 
the ",,·erticul _l,jne-relav" n75 are both ener­
gized as soon a6 the calling subscribm· hangs 
up his reeeiYer, it being observed thrrt these 
t,vo relays arn in bridge 2.crnss the tr-Jking 90 
cii-cuit, ancl have their rn.i(l(llc points con­
nected with the noii-grounded pole of the 
battery through the medium of the bridge 
cut-o.ff springs u·". At the first and second 
"select,, '.'s," tho "vertical" and "rotary" 95 
"line-relays" also remain bridged across the 
tttlking tircuit during conversation, ancl in 
each case the bridge has its middle point 
connected with the non-grcunded pole of 
the battery. At the ''inclividnal-switch," the 100 
energizing of the "vertical relay" it75 closes 
a circuit from the non-grounded pole of the 
battery through the "release-magnet" u39

, 

through the springs 'u77 and uP, and thence 
through the springs n1

" to the. grounded pole 106 
of tlw battery; it be;flg observed that the en­
c,rgizing of the rotary-line-relny" ;1" closes 
together the springs ·n19 , in the manner 
prnvi0l1sly described. The energi,;ing of 
the "Yertical0 1ine-rclay" _ 11'5 separntes the 110 
springs u20 and tt21, thus preventing the ener­
gizing of the "private-magnet" n25

• -when 
the "relense-n1n.,gnet" 'U,39 ~ti rn,cts its :11Tnnture 

n33, the latter cansss the aperture in the encl 
oI the nrn1 it11 to engo,ge the projection or 115 
finger n37 carried by the structure of the two 
locking-dogs. At the .first ,rncl Sl~l:ond 1'se-

• 1ectors" the enm·giziug of the "·vertical" and 
"rotary" "line-relays"-orings about the ener­
gizing· of the ":·elease-magnets" or these two 120 
sv,ritches. For example, in the first "se­
lector" a cire11it is completed from the non­
grounded pole of t}1e bn,ttcry through the 
"rnle,,se-magnet" 0 37

, through the springs 06 
and o5\-the ;'private-magnet" 0 11 being also 125 
energi~ed-:rnd thence thl'Ough the springs 
o7 and 0 8 to ground and back to battery. 
At the same time, the springs o5 and o0 ai·e 
sepnrnted by the energizing of the "private­
magnet~' o•!-1 .. T'1-1e ·energizing of the "re- 130 



lease-magnef' oJ, causes the aperture in the end of the arm 0 30 to engage the finger or projection the latter being carried by the structurn of the two locking-dogs. It 
G will Le seen that at the "connector" the resto­ration is effected upon the energizing of the 

'
1release-mn,gnet"; but at the "selectors" and "individual:switches" the release is not effected until the "release-magnets" of these 10 particular switches .are deenergized, thus al­lowing the springs which control the arma­tures thereof to draw the locking-dogs out of engagement \Vith the ratchet-teeth. Con­~equently, the "connector" -will release first, 16 and the "se]ectors" and "individual-switch" immediately after, it being understood, how­ever, thnt the releasing of all the switches is 1:iractically simultaneous. When released, ench shaft responds to the action of its clock-20 spring device, and thus resumes its normal condition. If the called subscriber breaks the connection between his line and tliat of the calling subscriber, the restoration is brought about by the placing of the receiver 

25 upon the hook-switch at the called subscrib­er's statioll, and h_y the consequent bi·inging together of the springs 34, 35 and 36 in the m[mner prnvicusl_y expbined. '?his will complete a grounded circuit includin1r the 
30 two sides of the line in narallel. and includ­ing the "line-wipers" m25 and m26, the "side­sYvit.ch-arn1s'' m51

; :tnd rrnd the "bnck-re­lease.--relay:-;" ;tS2, it being: obsern~d t.lrnt tiiese relay8 arc bridged across the "1ine-circuit" 35 and have their middle point connected with the non-grounded pole of foe battery. The energizing . of these "back-release-relays" closes a eirenit: through the "release-magnet" m"1, said ci.rcuit including· the "baclc-release-40 relay-Bprings" one of whicli fatte.r is con-nected ,sith one terminal of the "rele:rnc­rnagnet" and the other with ground nt a:n;. In this th0 called subscriber can effect a r0lea,,e "connector," lmt. not of anv 4.5 of the ,::;fher s-:vitchcs c1np1oyed in making anv comiect.ion with his line: and it is wr,ll kno,rn. t.lmt if a called subsc~iber errn haiw np ~nd ,lien,[J:V simply release the '!conner:: tor,'' he em then stnrt su"h an iiwestigation 50 as will ern1ble the exchange employee,; to trace the sonn·e of the call, and thereby pro­teet the, called subscriber against persistent attempts to annoy on the part of some other subsc:ri.ber. 
55 Referring to Figs. 15 and 16, which illns-trate, respectively, the calling and ca1Ie<1 rnhscriber's apparatus, it will be seen that the switch-hook 2 is provided with nn in-1·egral projection 37 adapted to engage foe 
60 contact 3 ·when the receiver is removed, as prev1ously described. When the switch­hook is restorrx1 to its normal position, how­e.-er, this pro:iection 37 passt'S on to tlw other si(lr; of ':his (·ontiw1 :1. the latter ll'.'-
rH) lll}~ at this ~3jde YYith a layer of i.n-

sulation; and for this rea~on no electrical connecti,;n between this C'Ontact 3 and the switch-hook is n:iade 1Yhen the receiYer is i:e­phwec'.. vVhen the switch -hook rises, the end of the arm 33 passes up,vardly between 70 the springs 34 and 35, thus preventing these three spriEg:s from being grounded to­gether; but when the receiver is replaced npon the hook, the projection 33 then passes 011t~ide of the upper end of the spring 34, 75 tlrns grounding both sides of the liirn in the m::nner set forth. The said switch-hook is also provided with :in. integral projection 38 adapted to normally engage the spring 39, the latter being- connected with the bell 80 30. In this ,my, the said bell is normally bridged across the circuit through the me­dium of the switch-hook. The contacts 40 are ,1orma1ly separated, but are brought to­gether when the switch-hook rises, so as to 85 close the local circuit of the transmitter. The receiver-circuit includes the normally­open contacts 41, the same being operated by the insulation 42 carried by the switch-hook. The connection between the ground 5 and 90 the contact 3 includes the contacts 4-3, these contacts being operc.tecl by the insulation 44 on the switch-hook. These contacts 43 nre a]so included in the connection or con­ducting path by which one side or the other 95 of the line is grounded by pressing the keys 10 and 13 into engagement with the con­tact-points 45 and 4G. In ringing, the Jine­conductor 11 is connected with the ground 5 through the medium of the key 2t, and the 100 contact-point 47, the receiYer-circuit' at snch iime being- open by reason of tlrn disengage­ment of the kev 29 from the contact 48. Ob­vious1v, the coi1tacb 37 and3 must make and break· contact bef01 ·, the <·ontacts 41 are 105 brought together, and after the contacts 38 and 39 nm separated. Also, the <:onnec-tion between the gronn<l 5 and the contacts 45 and 4,6 is not closed until the switch-hook rises :rnd thereby aHows the contacts 48 to no come together. •• 
'With fort1wr refon•rnT to dw '·indi\'id11al" aml "selector" switd1c,;, it ;,rill be seen that tho clei.inergizing of the "t·Pknse-rnagnets" in these switches permit~ tlw springs contrnl- 115 ling the arrnatnrPs tlwrnof to draw the "sidc­swifrh" of the "individual-switf'h" or "sr­lcictor-s,Yit.ch," as the easp rna v l>e, into its normal position. For exa111pfo, in Fjg. 12 the said arm n36 is connceted bv a link ·11,

78 120 with th~. "~ide-switeh" u5
", ,Ylrni·eby tlrn re­traction of the armature n38 h_y the spring urn not only disengages both of the locking-r1ogs from their rcspedive ratchet-teeth, but also, as stated, pt!lls the "sicfa-switch" into 125 its normai position. In a similar way, the link 0

81 conncf'ts the arm o"" of the first "se­lc>ctor''--;is shmrn in F'ig. 18,-with th'.i ""i(le-,n, .. itch" o·"·. ( 'on,;pq11Pn( l.Y t\w l'C'tl'ae-tioii of the ~1rJJJi1.t111·t~ o;; 13 by 111eans of the 130 
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spring orn not only d.i:"engnge;; the two lock­
ing-clogs from their respective rntchet-teeth, 
lmt nlso pulls the "side-switch" of the "se­
lector" into normal position. It will be 

5 readily understood that this is also true o:f 
the sQconcl "selector·." 

\Vi,h further respect to the ratchet-teeth 
nu•.·jed bv the horizontal arms which pro­
ject fron{ thP armatures of the "pri v-ate-

10 m:1gnets", in t.he different switches, it will 
Le se:m that these teeth are so formed as 
to pei'Init the fin1.rers qf the "side-switches" 
to he\ n1ittlily n,stored to their normal posi-

, , tio11s. In other ,Yords, the finger u"°, shown 
J.5 in Vig. l:2, can morn rendily into its nor­

m;d position ,\"lien the "release-magnet" is 
d,\i;!lergi:MiLl, as the two flat springs u45 und 
1t'" can se.parate sufficimitly, under the pres­
sure of the said finger upon the beveled 

20 edges of the said teeth, to permit the finger 
to regftin its normal position inside the 
tc,Pth and het,n~en the two springs. This, it 
,,-ill be understood, is n lso true of the first 
and second "selectors", ancl the "connectors." 

25 From the fon1going it will be seen that 
the s,Yitches which respond to impulses rep­
rese11ting digits of a called number are con­
;-;iderably- less in number than the total 
nurnber o:f subscribers. The "irtdiviclual-

30 s,Yitches" are, of course, the same in num­
ber as the snbscribers, and aTe opernted by 
preliminary impnlses, preferably in the 
nrnnner described. By a preliminary im­
pulse, howeYer, I mean any current-flow 

35 ,which traverses the calling subscriber's 
"line-circuit" for the purpose of opernting 
a switching dovice or apparatus before any 
impulse or current-flow reaches the switch, 
of any suitable character, which is to per-

40 form an operation or operations corre­
sponding to the first digit of the called num­
ber. In other words, and for the broader 
purposes of my invention, a, preliminary 
impulse may consist of a current-flow 

45 brought about in ::my suitable manner, and 
employed for accomplishing any desired or 
necessar,v switching operations preliminary 
to all switching operations which correspond 
to the digits of the called number. Conse-

50 qnentty, llllY suitable or desired switchi1)g 
appanitus can he employed at the sub­
scriben:;' stations, <:onsistent with the broad 
idea of operating the "individual-switch" 
before the first ,iselector" makes ii selection 

55 corresponding to the first digit of the called 
number. In fact, any arrangement by 
which the calling subscriber accomplishes 
n preliminary selection or connection of his 
line with a trunk-line, or other· conductors, 

60 before any switd1i.ng means are employed 
for making a tri.mk-line selection corre­
sponding or in any degree relative to the 
first digit of the called number, is obviously 
;;ithi~ the cont.emphtion of my i!wenti~m. 

65 1.ht,·r 1s to sa,y, m. one respe,:ti my 1nvent10n 

broadly eontempfotes an automatic tele­
phone system, substantially as described, i_n 
which the step-by-step or other automatic 
switches ·which receive and respond to the 
impulse or impulses representing the firs., 70 

digit of any called number, are less in num-
ber than the total number of sub:seribers' 
telephone lines, as, for example, ten per cent. 
of the total numbe.r of subscribers' lines 
leading into the e,xchange or c·entral sta- 7 5 

tion, said lines lrnving stationary mdividual 
line-relays by w'hich the calling subscribers 
control or start the operation of the prelimi­
naI-y trunking mechanism. 

Step-by-step automatic s1Yitrhes, of the 80 

character described, have been employed 
prior to my present invention. For. exam­
ple, the "individualcswitches'· and the "se­
lectors" are, it will be seen, of the well­
known general .type described in British 85 

patent to Haddan, No. 18,747 of 1902. It 
will also be s~n that the herein described 
"connectors" are of' the general type de­
scribed and illustrated in Patent No. 815,176, 
granted Marcb, 13, 1906, to Keith, Erickson 90 

and Erickson. Practically, therefore, the 
herein described step - by- step automatic 
switches are all of substantially the same 
character, each involving a rot;try switrh­
shaft and "line" and "private"· banks; a 95 

"side-switch" and "private-magnet" for op­
erating the same; a "vertical-magnet" for_ 
giving the shaft a vertical or endwise step­
by-step • movement, anq a "rotary-magnet" 
for giving the same a rotary step-by-step 100 

movement; and a pair of locking-dogs 
adapted to be operated by the a:-'mature of 
the "release-magnet", together with connec-

. tions whereby the "release-magnet-arma­
ture" is also· adapted to restore the "side- 105 

switch". If the switch is to be used as an 
"individual-switch" or as a "selector", either 
first or second, the "rotary-magnet-arma­
ture" is provided with means for operating 
the "side-switch", and with means for inter- 110 

mittently opening and closing its own cir­
cui.t; and in this wa:Y, the "individual­
switches" and "selectors" are, as previously 
explained, eacjl adapted to rotate automati­
cally until an idle trnnk-line is found .. H 115 

this type of switch, or of step-by-step switch-
ing mechanism, is employed as a "connector", 
then the rotation of the switch-shaft, as well 
as its vei·tical or endwise movement, is under 
the control of the calling subsc»iber. As the 120 

switches are of the bridging type, it is evi-
dent that all of the different relavs left in 
bridge along the circuit will click in uni~ 
son with those of the "connector" when the 
,calling subscriber, in operating the "c~ni.- 125 

nector", throws ground. first on one side 
of th<> line and. then the other. It is evi­
dent, howeyer, that at such time the ener­
gizing of the "line-relays" of t11e "individ-
ual" n,nd "selector" switch(,S will accom- 130 



ncthing. and will not disturb the con-1i.{~etions n1a~l~ by the c~incJividuaf' and ''se­
fador" s1vitches. As 1llustratcd. end1 sub­
sc1·1ncT':::; te.rn1-lnates at ~111 au=:filirr1·J ~tn-

nnft is there conneet2:d \Tith a nai1· of' 1no•1uble srnt;~tl.-·l"I'JD'H3, und a1so \Vitl1 t-2,n seis of"li:n.e.~' n:nd ·•,,-,.,,"'"''·" hnnk-i·errni­
nalu, these ten S6ts

0
be.ing dist1·ibut~rl. through as many "connectors" a.t the said ·1xiliary 

G station. -i:.-klso~ at ea.ch nc'"'"-"""" stn,t1on, .:,aeh out-going trni1k:-Jin0 is there·conneeted ·,yit11 
ten sets of ·'line" and ''private" bt1-rik-con­tacts, these sets-bei11g distributed through as many different '~JncH~-,-jdual-svYitch_es". .On _5 tl1e oth~Y!" hand~ hosveveT, each rnconnng trnnk-line tJ_t a.n auxilit1r·y station is con­m1cted ·with a pair of movrtble s,vitch-rirms of one of the ten "connecto1·s". Obviously, the circuits and arrangement of the relays, 

20 ete., of the said switches cfa.n be varied or changed to suit the conditi~JT)S or req1:ire­ments of different cr;,ses; and 1t 1s also obv10us that tli2 resistn11ces of t11c diilero:nt 1nagnets and 1·,,.lays can be \1djnsted in any way thRt 
;!5 mav be found necessary or desirable. No1·­mallr, th; ,mbscribers'" lines ure, it will be seen· disconnected :from the central station thro;1gh the medium of ·which all exchanges or connections must be made. 1tny number no of subscribers c:i,n be grouped togethc1:, and the switches can be employed on any suitable or desirable percentage basis; but 1vhatever the nrrnnirernent, the central st-at.ion is pref­erably ('01)llCCted ,ri~h ea,ch UU?:iliar}: station 

.,,F- by a cable contamrng Doth 1r -~omrng and ,.,,, ·oi.1t-going trunk-lines. Conseqnently, each 
subscriber is provided with means whereby be may, in attempting _to cull some other snbscriher9 connect liis line with a trunk• 

<\!J. line leading to the centntl station, through the medium of an automatic switch at the auxiliary station at which his line termi­
nat,•..;. 

In Fig, 12 the conductors u70 and u_80 are 
"15 line-circ'i1it-conductors and lead to the ir.lilie­contac;ts' of all the ''connector-switches" 

hnvinr.: contacts cor,:ec,ponding to this par{ 
•r,1,:ula~ subscriber's line. The- conductor 1( leads to thc, "prin,te-bank-contacts" of all 

60 "connectors" hitving contacts corresponding ito this 1)ar~icn1ar snhscriber)s fow. It ·will 
be seen. ~that the conclu~t?rs ~~/rn nr~cl ti~

0
. ar~ r10rrnallv connected vntJ.1 Urn su.bscnbern· 1ir;;;_wfr~s 11 nnd 4 through the medium of 

05 the c{side.-s-v;ritch-urzns" 1U,r;·:.-·a11d 'f/,52 an,-1 their 
nOJT£1aI or re:"'ting-contact-s ·u.8

:!. nncl -u·
1

':1. 1~h(.\ 

·-u 81 is normally conm,ctcd with 
'U,8 ' of tho hridgc cut-off _relay 

'l-lf:•-~ through the rno{!iu1n o-£ the ~'pr1Yatc~-8G side-s1v]Jeh-:1:r1n" or ,viper ,ur, 0 ancl its nor-
:rnaI or -;·cst1ng-contatt 'ct30

• ....-V'{hen ~sorr}e 
othet su1Jscri~)er, throlttth a '~connectoc'\ ca11:-) nn6 n1;::,kcs connection :~]th tl1e Jin@ :~t is C~\'1ii<)l\C tfJ ].'f:J[lf; \'(-) -l,_u(_~· .. il tl,c'- !"'i' i :l 

1._;1di.~e1·ihc~r'H • '~jn<Ji\·id.rt;\l-

switch" :frmn the circnit---that is, to open np the bridge containing these relays and 1io1'!na1ly existing across the called sub-3CI'iLier's "Jine-circuit". "When the callin!!'. subsc,·iber c:tlls the line o, the "connector·,; 
used for this purrtose causes its "private­
shaft-,;'li-oer" to Dllt current on the conduc­tor ii21

, and the~ current flowing :from this circuit energizes the bridge-cut-o:ff relay u 84, thereby causing the latter to separate the normally-closed contacts it70
• This will open the bridge containing the "line-relays" u11 

and 'lt75
, and thus prevent the ringing cur­rents projected out on the called line by the c,1lfo1g subscriber from being short-cir• cuited; and the removal of the bridge in this manner obviously produces :,, beneficial result with respect to voice currents when the subscribers are talking. Furthermore, when the line o is being used as a c~lling line, then the calling subscriber is protected against seizure of his line by reason of the "private-side-switch-arm" u00 being thrown into engagement vvith the grounded contact 

U71
• When this is done, current flows from the grounded pole of the battery through the contact u11 

• and the "side-switch-arm" 
it,50

, thence through the conductor U81 to the 
"private-bank-contacts" which correspond to the line o in all of the "connectors" having contacts a11otted to this particular line. Consequently, no other snbscriber can seize 
t~1e IIne ? after the subscriber_ t?. _wh_ol?- this lme 1s allotted has operated hrn 'md1v1dual­switch" and thereby c_reated a guarding po­tential in all "connectors" having contacts allottijd to his line. VYhen some other sub­scriber obtains connection with the line o, current flows from the grounded pole o:r the batteTy through the "connector" then in use, thence over the co::1ductor u81

, through the 61side-switch-arm" u50 imd the contact -u88
• through the magnet if8

\ and through th~ conductors uBG arnl 'lt87 to the non-grounded poJe of the battery. Irr this way, a cailing subsc1·iber, upon obtaining connection with the ca1led E:Ubscriber, automatically removes the "line,relay-bridgc" normally existing adoss the called subscriber's line at the t'intlividirnJ-switch" aliottcd. to such called sUIJscriber's line. 
vVith the arra:ngement shown und de­scribed, it \','ill be seen that I provide what may be i;alled it district telephone system 

hav inp; central and sub-central stations so conrH~ctcd a.nd organized that all calls pa.ss 
thro

1
ugh_~-he (;sntrul_ stativ11;, In other .;vords, re snuscribsr m callmg a1101neI· subscnoer of the s,w1e sub.central st8.tion must do so bv exLonding the necessary connection through the ;na.in or celJtrul station. 1To/ith the ar­

,.,, ;rn·0 1N''11" "1,ow'l 't'Jf] ,]escribed ·ill calling s~~:~:~ril)~;I; ~iirst ~a\tst;· /1~; ~~1·G-c~'ntral appu~-
J.'a I 11,; to perform pl'Cli1uinury trunking op­
ernl inn.": befO!'G any s•,vitehing or connecting 
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op~:r~ttiGns r,_1·e pc:r·torrncd n.t the centrn l sta­
tion ()!.' else\7here l'elative to tht, ca}h~Ll 
Dumber. T n. ot}1t..1r v.;orcL:: fl,c r)rP.!irliH"'"'Y 

b:u:1king ~pr~;:ntI~1n 
1

by ·~~;hi.~1i ;.;;;~ -~;ui~g 
5 ~::ub3c1·}h~~r is connsctec1 •,sr.ith thn n1ain or 

ccntTnl str.~tion h?s nc 1'0fel'c·ncs svhat·avet to 
J.h, ... -in 1:[o ·] ~~l1rrJ- ..:.r• f) rl 1..I ··-.~~ rt .;:, ~ .;.l :,;, 
b.,:3 'i..'..:.~\ '-~C. 

0

..1; ut. JC.,. 'l ,::;.,~u l~16 TI tvv,Il,.:, iOI ti_~e.1.1 

~2:=t0n~l1~? tr~.-'3 ?cn·t~~ct1on 1n 2.~,cordanca YvJ th 
~1.Jl nf thr. d1.,1{Jts or nnv crr11Pn 11un1b~)l' 1naY 

10 be 0f r~ny suftn,hle., k:no~.:rn 01· r"r,p:rovod cha1;'_ 
ncte~') ~t .lenst ns fal' ns the b_road::;r purp0seS 
of rny in~'!~.rr'.--ion n.J:G concerned. In fact ft:? 
S[!}cl individ1.1.hl-s-\7jtches 01· pre1nninary 
trunking; npparut11s mny be employed fqr 

15. enabling criJli11g~ subscribers to v.uto1nc1.ticn r1y 
select idL, t:·~n:.lrn or otber connecting (l8-
... 7 i-cns -r;,o-· J_1, .j ..... l'"f QQ ... ·-rd ilof 1·-n1i.L -,n-- e1-''. 
.~ ·• _.,:,,., 

1 

j-_' l -~;,1L~ ~.-:;(~,:)- 11. ..r... 0 J. , .. , .,_lH .i, J.! _ _yS .L.i 

'~o a.nuJn1at1c r:::-nnH:lilR.' or connect1ng 11:..t"t­

chinery nt the main or Lcentral station. With 
5;0 the arrRng0ment shown and described, the 

st:bf,ci·ibrrs' telephone ii11es are provided 
':itl; individya! Hi:-e-Tefays. at ~h0 suh-?e:1t:rnl 
srat1onsj n_,:no tne. r-runl::::-se1ect1ni'.; macl1.rnerv 
at the snh-centrrd stations is ~l01Tila1ly at 

25 rest. Preferably, also, the automatic trunk­
ing n1achinery a't 'tJ.12. n~n.in or centrul strrtion, 
when snch. machinery is employed, is a1so 
norm,dly nJ rest. Iu other ,vonls, when no 
sub0ei"'ibers u.re ca1]ing· there fJre no i11dl~ 

30 viclu1,: l-;;;ivitches or selecJ-ors or connectors 
-;vhich ar;3 in motion 01· in operation. 

35 

17Vha.t I clai1n ns n1y invent.ion is: 
1. A telephone system comprising a rnun­

be1~ of subsc:r:ibers~ Jines, no~1-ntunericn1 
sv;-itches nt nn ni.rt-ornati"c station in \Yhith 
saicJ l]nes tern1i'!1nte; and a p1nroJity of 
tru111t::;:linc~ Jen.ding~· to n1~0thPr station~ sn id 
trunk lines being J.(:ss in nun1ber than the 
snbscribers7 lines;• together ·with rnrnns 
\V here.by eonn.ettion betvfeen any t-\vo (;f said 

~i~!:~~1
1ii~c:~~ ~~~ciim~~1

~f ri~L;~ni:,~;•~;;t1:~~ 

outgoing ttnDk line connection bet-,veen tb.o 

r:~i~ln~;f~;:~fl~~-1~t,:0~~~~~~t~t~l 1:1:::~~~}es 

.;. ~-J._t~ ~2le
1
pl~o~~ ~:~;te;;:1

~:c~:1pr5s::~~·~ .. ~ ~!.:.: 
.... allLv OI Sl.:.bscr1.b,..1.i..S StvA1l0.1:~. a C...-:.Lcu.t.u.1 ,.H•V-

lion \:nd an s,li:x1li~ii·y st1:.ti0n~ the said aux­
il~ayy. stati:n ~avir~~r .Suit,a~~e conne~tior_ 

5G :vntn the su1d subscrJo~r's SL>ttnon~ P:n.d n.2.. .. v­
~..,..,.<- l--1·ur,k-l~ne co-1nen•:--~,yr· T'-rifh .!.{1° s0. ~rl ,,..'-1-ll-
~-''!:5_ L ' -: L> 1 !, cuscs,L .,

0 

'--' <,,_ 0 _';'"'-'- ~-:, 

·t1·al stat1on, the nun1.bc;_~ o! trunk Lines ,,1)2-

tvveen the anxilinxy u.r-1.d central stn.tions 

~IIi;J;;~~~~~ti{{l~~f ~~\~:~\~~ 
60 r:.nd the trunk lines, the subscrjberrJ~ lines 

t;l~~}~ 
1lt~~1

:~
1
\~~,)i~;~~:ri2~~i~rlc;!~~~:~} tl~~~~ff:~ 

b~~ing t:qulppr~cl v-'ith svvitcb.~:Jogrd n,ppD .. ::.'ntu.s) 

of any snit:,blc char~,cter, for making ncees-­
sary trunking connections subsequent- to .the 65 

,wtorrrntic connection of a calling ::;uh­
scriber's !iue w1th one of sai<l trunk lines,, 
said non-nnn10;:icitl StYitches hn..ving n1otio1i 
jn t'\ro intt~rsecting planes .. 

:3. In a t<~]epbcne exchange syste1n, the 70 

combination nf a main or central stat.ion, 
suh-contral stations, trunk-lines connectinp· 
the nu1in stnti()n \\;ith the sub-central stn.~ 
tions, rn0nns at the. sub-central stations for 
1nukii1g finn] conne,ctions in. acc.ordancs 1,:vith 75 
th~ 10.st t,vo. dig.its of the euJled numh'2.r, 
n1 cflns at the rnain stn t.ion -i·vr first rnaking 
tnml: connections in accordance -with di 
other t11gits of the called nnn1iber, rneans at 
the sub-00ntral sl:ttions for making prelim- 80 
irn1ry trunk connections, snbscribers' devices 
for operating said preliminary trunking 
means, and subscribers' calling devices for 
transmitting electrical iinpnlses eorrespond-
ing to thr) ::alled number, said preliminary 85 

trunking means 1rnvino· motion in two in-
tersecting· planes. 

0 

• 

4. In a telephone exdwngc. system, the 
combination of subscribers' telephone lines, 
trunk-lines, :-mbscribers' individual non- SO 

numerical s,?lecti vely - 01Jerat.e<l trunking 
switches, srleetors rmd eonnectors, twd sub­
scribers' devices for controlling the s:1.me, 
said connectors and individusJ switches be-
ing rnounted together on ssvitchbon1·ds b-:/ 85 
tlH,mselYes, each group of connectors being 
less in number than its associated grouu of 
indiYiclual-s"\vitches, and eacl1 sv?i't°chbC·:1I'd 
representing the pruticuln.r group of sub­
scribers whose lines termi,rnt6 in the indi-- HW 
-l:dual-s,vitches the:!:"eon. salcl DOn-1i.tfmerical • 
sv~~itches having n1otion' in t,vo intersecting 
'(,lanes. 
"'· 5. In a tel<~nhone exc.harirre systerr,.'I the 

l • • i'> i ., ' ~::.; ·• .. .., ''" • 

c~n~o1na~1011 OI suosc:rtners-. _te_lepnlo~e. Jln.es 
d1v1ded rni,o groups, an rnctrv1dua;_ non-nu­
merical trunkn1g S~itch for ef~c11 telephon(:> 

~i~~~l~~t~~itc1:::~ ;~~1~~t~~-:\e~~rci~1 ·~~~1f:; 
th.an said indi vidlinl-~witcbes, inco1ning· nn.d • 
01~t~oing _tru.nl~ -lin~s c~n;necting ,the selectors 
-1v.1tn the 1nd1v1c!ual-sw1tches anq. conne-ct-01·s) 

:~~~~e~u:asit¥i~~1:1ic1~;~f!~/~d1~~'.:;t~~~~~:~ 

;;faf :~f '.~El;~~tf f i~~~:tf i!il\~i~ 
t1c!1lnr_ gtoup. o~ tel~1).119ne .nue~, s2.1:i non­
nun12r1cn,l s·;1v1tcn.es 11av1ng :t!1ot10:n 1n ti-vo 

inte.rsscting plnne.s. 
G: In a telephone exchang0 s:ySten1:t the 

corr1binutio:n of a, pln~tality of svvitchbor-.1 .. ds, 
each board bein:r provided. -;qith a nlurn.1~ty 
o-f snhGcI"ibers' ·~ i"i1d.]vidua,l non-~ril2rnerlcil 
trunking g\vii:cheS, and with n plurality G:f 
ttuto1natic progressively 1no-"~;-n.ble c~onrisctors, 
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the connectors being Jess j11 nu.mbe.r than 
the said individuul-swilehes~ lntt euch con­
nector having a multiple t.:;rn1inal of e,wh 
of the different snbscribel's' lines tci'minat-

5 ing at said jndividual-~\vitchJ.~S5 and e{.1eh. 
board re11resenting a pnrticnla.r group of 
subscribers, said 1Jon-m1meric11; :-,witches 
having n1o'tion in t,vo juterscct~11g planesQ 

7. In a telephone exchange t~yste1n, the 
10 combination of a plurality of switchboards, 

each boal'd provided ,vith a plurality of sub­
scribers' indivichrnI line-,,elnys, non-nmneri­
cnl trunk~nJ~ n1acl~]nery, controlled by- sr(,id 
relays, and n pluridity of nnton1atic progres-

15 sIVely mon,bfo eonnectors, the connectors 
of ea.ch board bei11g less in· numbel' than the 
telephone lines terminating thernr,t, bnt each 
connector having a n1ultiple ter1ninal of eacb 
telephone line of the boa:rll on which it is 

20 mounted 1 and each boarrl representing a dif­
ferent group o:t subscribers, ,:;iid non-nu­
merical s,vitches having motion in two inter­
secting planes. 

8. In a district te"lephone exch~1nge sys-· 
25 tern, the combination of a main or central 

station, outlying sub-central 2tati.ons:i con1.­
paratively short telnphone lines terminating 
at said. sub-eentr}ll f3tatio:ns" con1pal'atively 
long incoming· and outgoing trimk-lines 

30 conne~ting ~he cr~1tral sti~tion with the sub­
centra1 statrnns for talkrng purpose:-; non­
numerical nntomatic switchiw?: means at 
the sub-ce1JtrnJ stations for con11ecting call­
ing telephone lines with idle incoming 

::l5 trunk-lines, suitaole means for comiecting 
all selected incoming trnnk-iines with idle 
outgoin!!,· trnnk-lines, Ull(l a temporarily 
estabfolied talking circuit passing twice 
•through one and the same snh-ccnti·a:t sta-

tioa, said non-numerical switches h:iving 40 
motion in two intersecting planes. 

9. In a telephone exchange system, the 
con1bination of a. n1ain or centl'al station~ 
snb-centl'aI stations, trunk-lines connecting 
the main station with the sub-central sta- 45 
hons, means at the sub-central stations hav­
ing: ye1'tical and rotary motion for making 
final connections in ac-cordance with the last 
two digits of the. called number, means at 
the ;'11:ljt;- st~'.tion lrn·~ing_ vertical nnd _rota~-y 50 
motion for 111·st makmg 1;runk conrn,et1011s m 
accordance ·with aU other digits o-f the called 
number, and means at tlie sub-central sta­
tiom, for nrnking prnliunnary trnnk connec-

, tions, said last means having motion in tw:o 55 
.intersc~ting plan·es. 

10. ln a telephone excha11go system, the 
combination of subscribers' telephone lines·, 
trunk-lines, :-mbscribern' individual non­
numerical selectively- operated trunking 60 
switches, selectors and connectors, ::md sub­
scribers' devices for \'Ontrolling the same, 
said connecto1·s and. individual-s\vitches 
having vertical :ind rotary motion and being 
n1oltnted. together on s,vitchboards by thon1- 6,) 
selYes, ench group of con1v3ctcrs being less 
in. nnn1ber than its associated fToup of in-
di 1·idunl-,?witc~1es, an~l each 'switd1.boa~·d 
representmg tne part.1cufor group o± sui)­
scribern whose lines terminate 1Il the inch- 70 
viduaJ-s\vitches tJJ81''<80llo 

Signed by me. at Chjcago, Illinois, thi.s 
11th day of October, 1904. 

.ALEXANDE,R K KEITH. 
ViTitnesses: 

Vi. LEE CAJ;IPBELL, 
R H. BmiFEIND. 
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