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T.ALBO'l' G. MARTIN, OF CHICAGO, ILLINOIS, ASSIGNOR, BY MESJ U!l ASSIGNMENTS, TO 
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COMMON·•-BAT'l'RRY AUTOMATIC TELEPHONE SY~ 'I'EM. 

Specification of Letters Patent. 

Application filed April 9_, 1906. SeriaI No. 310,855. 

.To all wl1,0'ln it rna.y conce-rn.: 
BP it known that I, T,11,110'.l' G. M.11t'l'lN, a 

citiicn of the United States oJ' .Am()t·ica, urnl 
1·esi(knt of Chici1go, Cook county, Illinois, 

5 lmn• im·pnted a certain nmv and useful lm­
pro,·(mtent in CGnrnion-Battery .A.ntomatic 
Telephone Systems, of which the following 
is a spcc_ificat.ion. 

.My i1wcntion relates to automatic tele-
10 phone systmns in general, l.mt more p:u-ticu­

la.rly to automatic systems in which step-lJy­
step switching nrndiint•ry is crnpioyc1Tat the 
exchunge, and especially to a utornatie tele­
phone systen1s in .which connectors are em--

15 ployed f1c1r compjeting corrnection with the 
culled snbscribcrs' foies. 

GenernJly .~t.ated,, the object oj' rny inven­
tion is the provision of an impro\·t>d and 
highly efficit'nt eommon battery antonrntic 

20 telephone system. _ 
Special objects :ire the provision of an im-

proved __ cor_t_s_t_1.·uction and ____ n_ ITtu_i_ ge_,me_nt "_'l_H~re_ -
by tlw current for talking purposes is frd 
to the talking ci1·cuits tlu·ough certain coils 

25 or windings of the conneetors or S\1vit.d1ing 
machines by wh'ieh connection is completed 
directly with the Iirn)s of the caUed sub­
scriber's; the provision of an improved con­
struction -and arrangement whereby current 

SO for both ta.lking and switching Jntrposes is 
supplied to the subscribers' lines from a bat­
tery or other suitable ccnthi.liied source of 
cm:nmt supply, and whereby differential n nd. 
pole-changing 1·elays arc adYantageous!y en1-

35 ployed in the emmectors to_ control ced,ain 
switching opeL'ations, a:, welt as the supply 
of talking currerd, to any and all temporarily 
established • talking circuits; :rn d the pro­
vision of certain details and :features of im-

40 provement, irnproved circuit a1T:1uge.ments 
and combina t:ions tendii:ig to incn'ia1c1e the 
general efticim1 cy and se.i1:v1c•eial:nl1ty of it 

fole.phone system of this pruticular charac­
te.r. 

45 To the foregoing and other m1d'ul ends, 
my invention consists in mqtters hereinafter 
set forth and claimed,, ' 

In the accornp:ui.ying ..-1r•<i,·1nr,o·,, F'i,Q:u1·e 1 
is a diagrammatic r1:ip 1·esentati on_ of the cii·-

50 cuits, sub-sta.tions and centn1J office 1rwitch-­
ing arrangements through which the sub­
station #100, for example,, obtniris connee .. 
tion with the snb--strLtion -#S!2O; nnd it will 
be seen that the central npparai..us compri:;;es 

55 among other things the first-selector A .and 

u central or common battel'y B. for supply­
ing; all current, the co1 :111ect01· C nnd the first­
seleeto!' A 1 of the call !d line. 

Fig. '2 :s a perspecf rn diagrnn1111afo· Yiew 
of the C"(mnector switch C. , 60 

Fig. :l is adiagmm1 rntic Yiew showing the 
additional release-cin Ltits emp](')yed when a 
second-selector is USE cl in acl<lition to the 
first-selectors and cm nectors sl~own in the 
preceding figures. 65 

The sub-stations all being of the same con­
struction. it will be sir Hcient to describe only 
one in di!tail. It wi] i. be understood, ho11:­
crnr, that since the pu-ts are shown in dia­
gram they are, repres( nted in positions that 70 
will make the desc1 iption clenrnst. The 
drawings show the s 1b-stations #100 and 
#220; but it will be necessary to consider 
that, 1o<~kini;J: at the d1·a1:'ings, the d~al, by 
means o-f wlnd1 the su ,scrtber mnkes l11s calJ, 76 
is·tumed at the sub-st ntion #100 in a coun­
ter~clockwise d irect.ior i1 nd n II owed to return 
to its 1rn1·rrn1l posi_tio1 in a, clockwise· direc­
tion, while at tJrn sul: -station #220_ the op­
eniltHm:o are. pedornH ·d in just exQctJy the so 
opposite direction. rI he sub-station #100 is 
of the well-known ty Je in which a switch­
hook 2 th:it is piniteci: :.ta point 8 is provided 
·with a nnmbe!' of arm: 4, 5 and 6 for control­
ling the sub-station circnits. The said 85 
~witch-h~>?k is norrna lly retained depressed 
m a pos1twn shown a sub-station #220 by 
the rece.iYer 7. lrnt wl,en the receiver is re­
moYe(l the :-mid switch hook, by the powe1· of 
a spring not r,hown, ;r ses to a position indi- 90 
cated at the sub-stat on #100,. Near the 
center of the so-enllm kcybonnl or sub-sta-
tion rnechauism a sha "t 8 is located at right 
angles thereto and su lports a so-called im­
pulsE-·wheel. [) secured to said shaft ritridly. 96 
Said impulse-wheel is pr6vided with a,·~rn1i1-
ber of peripheral teetl1 10 which are adapted, 
,vhen the said dial is wtat:ed in a left-hand 
or counter-doekwise cl :irection, and thi.n per~ 
mitted to return in a .~lockwise direction. to 100 
engage the so-called V 1rtical finger 11 one. at 

a. tirne. The vertical Huger- 11 is, therefore, 
eansed to inter1·uptcc ly eorpe into contact 
with the so-cr.tlled p;ro md-post 12, and after' 
tbe last tooth clears tl e said finger the tooth 106 
18 upon the other sid1 of the in1pulse-:wheel 
engages the so-called rotary finger 14 and 

it om, impu]; e ar~;1inst •• the same 
ground--post 12. ·w11 .m the Rwitcli:-hook 2 

,, is down----tlmt is, whe a the reeei \'er is upon 1.10 
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the switch~hook-the cam-arm 5 is in en­
gagement with the ringer circuit spring Hi, 
thereby establishing the ringer· circuit 
through the ringer 16 across the subscriber's 
line. Under such conditions, as sho,vn at 5 s1,1b-statioiJ. #220, the springs 17 and 18 are 
pressed apart, as well as the springs 19 and 
20. The former two of saitl springs control 
the continuity of the secondary circuit that 

10 includes the secondary winding of the, sub­
station induction-coil at the sub-station 

• #100, while the latter two control the con­
tinuity of the primary circuit through the 
primary winding of said induction-coil, and 

15 through the subscriber's transmitte1·. Upon 
the same shaft with the impulse-wheel 9 
there is a member or cam-dog 21 that works 
in conjunction 'with a lock-cam 22 to so lock 
the dial that it may not be turned while the 

20 receiver is on the switch-hook. When the· 
switch-hook 2 rises the cam-arm 6 raises the . 
locking-cam 22 until the insulating tip 23 
nearly clears the hooked end of the ground-

, spring 24, which latter it controls with re• 
25 ~pect. to the spring 25. 1?ut th~ said insulat­

mg tip does ·not fall behmd said locked end 
until the dial is pulled around the first time, 
at which time the pin 26 on the end of the 
cam-dog 21 drives the lock-cam 22 up a little 

so farther, at which time th_e ground-springs 24 
and 25 come into contact. Attention • 1s 
caHed to .the fact that the finger 27 of the 
cam-dog 21 (whenever the _dial is out of 
normal position) looves the spring 17, which 

35 latter then by reason of its own tension with­
draws from the spring 18 and opens up the 
primary circuit, thereby disconnecting one 
side of the subscriber's line from the other. 
·The sul!-station is provided with three so-

40 called release-springs 28, 29 and 30 which 
are so controlled by ~he cam-arm 4 that when 

. the switch-hook descends the said release­
springs are forced into contact for a moment 
and then disengaged; but when the switeh-

45 hook rises the said springs are not forced 
into contact. This is accomplished by means 
of parallel projections one of which is lo­
cated upon the release-spring 30 and the 
othe;r upon the release-arm 4-. These pro-

50 jections are soniewhat flat, in structure and 
mounted at an angle, :so that the under fldg..i 
of the flange on the arm 4 in descending 

• passes to the left of the upper edge of the 
flange on the spring 30, forcing the springs 

55 30, 29 and 28 into contact; but when it is 
rising the upper edge of the former flange 
passes to the right of the_ l?wer edge ,of the 
latter flange. The substation #100 is fur­
ther provided with a signaling .or ringing-

60 button 31 which controls a signaling-spring 
32 with respect to the contact-points 33 and 
34. There is also a condenser 35 in the sec­
ondary circuit, which will be described here­
inafter. It will be noted from the preceding 

-65 that the ground-post 12, after the switch-

hook has been raised, and the dial rotated 
forward, is connected to the ~round termi­
nal G1 through the ground-sprmgs 24 and 25. 

The fin;t-selector may be. of any suitable, 
known or approved construction. The first- 70 selector switch A shown in Fig. 1 is of the 
general type of selector switch disclosed in 
United States Letters Patent No. 815,321, 
granted March 13, 1906, to Keith, Erickson 
and Erickson, and comprises the U3nul me- 75 
chanical details and circuit connections. 

The connector C is of a particular type, 
being a common battery connector and pro­
vided with suitable relays, operating mag­
nets, and circuits to be hereinafter de- 80 
scribed. The connector and first-selector 
are very similar, but in the provision of 
relays and circuits the two said switches 
are generally different. Like the first­
selector A the said connector C is located 85 
above the line and private banks 148 and 
149, respectively, with which .the switch­
shaft-wipers 150, 151 and 152 respectively 
engage. The said wipers, as in the first­
selector, are mounted upon a switch-shaft 90 
153, which shaft is, in addition, provided 
with the usual cam 154, longitudinal teeth 
155, circular teeth 156, normal-post-arm 
157, and coiled spring 158, the outer end 
of which latter is attached to the normal- 95 
post 159. The circular teeth 156 are trav­
ersed by the usual longitudinal slot 160 in 
which the shaft-rest 161 operates. The con­
nector-switch like the first-selector has· two 
line-relays, the vertical-line-relay 162 and 100 
the· rotary-line-relay 163. These two relays 
between them and by means of their re­
spective armatures 164 and 165 control the 
so-called line-relay-springs 166, 167 and 168 
and in addition the trunk-release ·springs 105 
Hi9 and 170. The vertical-magnet 111; the 
release-magnet 172, the rotary-magnet 173 
and the private-magnet 174 are severally 
similar to those described_ in the first­
selector and perform similar functions. 110 
The release-magnet 172, however, as distin­
guished from the release-magnet of the 
first-selector, has its armature 175 located 
on the right side instead of on the lert. 
Said· armature is provided with an elon- 115 
gated member' 176 for controlling the dou­
ble-dog 177 at the release. Said double-
dog is familiar and the exercising control 
of the said release-armature 175 will be 
hereinafter described. -The release-link 178 120 
of the connector, unlike the release-link of 
the first-selector, is permanently fixed by 
the pin 179 to a suitable part of the switch. 
Normally said release-link has a downward 
spring tendency and acts as a latch for re- 125 
taining the double-dog 177 normally dis­
engaged from tlji.e switch-shaft 153, at which 
time the upwar~ly-projecting pin 180 11pori 
the upper side of the body of the doubles, 
dog 177 is retained within the aperture· 181 130 



a 
prorided upou the right exil:nin11iity of th,, 11 
sa.i.d r11!ea.',K!:~•.J1uk 178.. • The L--slrn1 ped 
18(), upon the u ucle1· side of thc,i· 

tl1:11J ,,,ha I. i.Jr1iJJg dep1·ived of its loc:kiIJg 
u11·.nn1Jic''ll' (Urn rot:u·,y-dog l iti rotated by 
the· t'll'1tr:iet.i'!l/ .·-,·q ;, r·.i ug 1,-,,<,,; J-o JJOrlna l rotary 
positio11,, whi :h sl.:1a ft 1:111:n, as rn,,w1L falls a1·n1 18a as TJsuaJ 1·e:1ehes uJ:nd.er su,id :i·clei•sc: ... 

0 link dlld l'i'htJWJVO;t' !:lw svv:iiLi::!:1 i:::i b1·011n·ht 
into use and a,J; Ow first 11p\va11·1:I 1nore,. 
1nent of tb.e said Vl~r:Uc.al-arru 18.B Che sniid. 
L-sl1ap«\d pil.'CI'!: us .in thi! first• 
wr1,nH:l1es !i;J 1e re lea s,1°1 .. Jink frnn1 t1111p::1g;,:!nr1e ri t: 

10 with Uui pin JHO,, "\Vh1ile thr1 

io J.10J•111:1.l H\.tic·:d pn,•,ition, Tlw conned.01.· 
70 i:1'; J111·oridei:l \1

, it!i a ring(il'-1·.L:Jay :.Wt fol' 1:,ig-­
rwlint< tlJL' 1.lle1,l s1tb,,,,i.:1·il,t•1·. 'J'J1is· i·elay, 
•
1
,
1,'111m1. tli,1•1 1::111 mg :-:ulJ,,:e1·ilJ1\1' JJ1'1::,,•:('s .. l1i,1 fii,Q'·· 

1rn Ii n,ff••i ;u U.on i :, 1m,1 • l'td :,:ed in a 1n:mne1· to 

(:pm·a tiou tl11c: :•;aid refo,'.L'i(\·I].~/k is,,""·',,,,,,.,,,,,,,:·:,'"'· 
h·orn U-10 :,0::u111 u-:..1111:,n,,.:··uv,r.i, J :!' i und. l'liSi!;s 

its -end upon the pi.11 and. 1vii!h tl.rn vi,:1·• 
t.ical a.rtd r.o,tnr~v, dogs lBt and 18~:; .jn en•·• 

15 gage1JHJ1111I, y1•1tli. i:hn :•:!rnf[:, :1.::·,;::, 'J!'irn do11:iik­
d.og• 177 Jr-:;, i·etui·rhed f1·orn. Jit,1~ to :its 
noJ"Tn:::i: l ][)6s:i tio11:i: b,y Uio 1•,e1ei:i.s1b~ .. aJ:'lillt at 11: i·i:_:, J.·Tti 
·wh1.,n t.ii,i ren,,:.,1:,.;I•:··J:111:11:r.,::rieL 17'.:! 1.,, 

At tho e.n,:\;1·,1.i.iz:1,,Lion 11rn,::,1;11d., 1:hv, l'·loi:1-
20 ,ga.,f;ed l)(:'.i.·ti().11 Jl.7G of thf1, r·eil•uJ·{Se-•n.:::·in-:iat.f;:1·r: 

17;:; st1"1ikes thJ~ ,u11.1uu.r.,1cJ··'l.H.1·,I!: '!._"{:·'( to t11e 
of its h1.~a:1·ings so U111c, pin 
dl"inin nnd(,;" Ui1e iq,eiturr: I.81 of tli,L, 1·,c;k1ami .. 

·li11k 1'/":':: tt J11d caug)Jli, the.:i\;in:, 'flnn rotu r·y 
zr, magnet;..a11·n.1:.i_tm:e. JB7 o:I' t!rn. corn1edor is 

somewlini: nwre: sirnple than tliid, (,,f thn fin:t­
se.lector.. It is jlJ'OYide(l 1.vitli tlH:: Tuil,ury .. 
rn·rn Hit:: and ,,11·ith tlrn 1·otnry-pn w·j !bLi :111d 
i.s 01rn1·at(•:cl only vdien the ,111:v i tcb •-.sh:1 ft T f.i,,:•i: 

::to i1
1
:: 1·a isc~,cl. 

1

~Phe Eib.n ft he·i.n:p· r::l i socl,, oncl1 ti ille 

tlwt ti ]if! 1·0(.:u·v ~llll fl gr;,:;t {\"g is c/1m·r6:rnd .it 
n1t;utes i:-!.Hi sw;ii.c·h--,;lrnft one stnl-, :1,t :.l ti1ne 
in the mune _t;n,an ner th.at the H rst-•seik!:ctor ... 
shaft .is rota tPd a ,itep at a tiun: iJ: n,: fir:-;t •· 

:?► ti selecf.:or rotar:v--a1·n1. ~Cl:i.e J)1•j 11·ate-.. 1nag;·xi1et 
1'1'1 i:,: dr•,bigned. l;o control., in a r,tnp-by;-stcp 
ma11ne1·,, the orwr:1.tion of the :;,;:id1H,v1"it,1::h 
fr·o1n lfrst, to second nnd f1·ou1 secornl to 
third 1:► ositiow: by HH"1ll]H oJ the (''S(:ap('Inent .. 

~J·i·;1 f;eetb :1.1)(),:1 .l.~)1J.,1 _1·{~:::~· an,cl 1}1:D,~ a,nd :L1:ie escnJJC·· 
1ne11t .. J i,np:1.!l" 1 H4, ''"dri c:h ~IIJ)P;J':I ti on I'c!Sl t}h, 
Eri:~in U11r n·rnl,::·ad.,ng, ti:m_:,:'11,'.n. 'I:)!: t.l1c. s1do­
:,:;:·,v1tcl1 r,1d.r,::1d,11i!lf!( .. R])l'lrig JH:1,, ·J no JJr11v:iill1• 

rnag11.11i1.•t I . f1111·:Lil1p1•ri1101·c,, 1.,111ru•,,11.,:1.11 tl1.e HH':,-

4:) d,irnn of tl:1-r.• Jwtr1·!11lly-rmi:it1eting· un11:i 1:!IU,, 
'.!OilL1·0Ji,:: ,tin(': :!'01,11," fii!n:ing:s ;r.:9'i,, u,n, JDD,,,'.ui_ll 
~2:0o., 1:~10 t)J n}; _ ,11r~1en :f:he. mu(i[ :1:r1.n.,g1H~iL .. Li' •J- rn 
e11ergi~~ecl'. t~Je t\V·O "'"'""' ,.., ,,, ... ,,,.,, ( 1 O''.r a 11d 
tirnt no:1·n1:i1 ·1 I:!,r 1"e:,1!:, ,:ingu1.g:e1:n,1mt H,ll'(': :,ep-

t,9 !l:i'iill;(•d m1.d th1:1 two flpring:;,; lrnn Et.lld ;,lOU) 
Urnt nori1nnllv al'e out. of cout.nct are ,::loHed 
into ,~outi,c:i: .. " J1!. m:!l. h,i 1nidtirstood tlint 
tl.1.e con1!1.ectou"-·,!:::v1,: ite]:t --slJ1::.u.ft 1i)i~~:. u.ft_l~\il'' biei11 g 
rai H1•1d n nd l"otn ted. 1iut v I H,, rnH:i:ol"ed to non;-

,!,,:,, Jili;',1•i11:if!.1 1· disclo;,,t•,l. and bning- tlius 
75 (::1 t 1,:c•s it,., :1rmatu1·e :::O,i to S(\])­

ai·:d:r: thn 1·i1;1;:c:·-n,lay-sp1·ing1:, ::!O(i :rncl 207 
f'i-om li.lH"' 110.1 ,tn:d ty engnging i·inger-1·elay-
1,,pring,,: a11d :.!OD, nw1"ing tlinm onto the 
r1in,:.!,'l1t·-r1'1lay-H :il"in1 1s;:·,c; ::IO mu! \>.11. ''The ac .. 

80 tion of snill I i11gl:l'··I"f•lay, m; will be made 
i:• 1,·id,111(.. is t,, :,mpan1t,i UH'. ealling sub­
i-:e1·ibc:1"\; line frmn the enUed s11bscl'ilim·'s 
lim•, and to ;ridge Uw JnUer line· acrnss 
ii.ho· to11:n1il:in:ls of tlte 1.·inge1"•-generator 212~ 

85 'J'lt1c•· 1•n1,)j",c:!;'izud c:0J11 di tion of the said l"i11gcr-
i,,; mm h1 !·,11 hli(':d only :is long as the 

:
0,:ulwc1 ibcw the signal111g-

brnl.tnn, { i IHn Urn 1·e:c',i:ond,io11 of said sig-
ri11.li11g-lrniton thn mJling nnd culled Jines 90 a1·n ri:,sto,·,.,,d in :o comn'et.irnL The connector 
iH in :1dditim pt·ovided with a so .. callrid 
po1le, -· ch ::1.I:1).{in.~!! .. 1·0] a;v :~~1H n ncl a c.ircu it-
eontll'ol I! i n,!;<:"·J'1,,l, :y ~JJ,t, 'Tint'; fonner relay, 

UH~ poi ,,-chn11g-ing-•1·eJuy, when ener- :fii:i 
shift:,; tli •~ po!e-c!i anging-re:r ay-spring 

:1'1'0H; ,Jlrn sp1·ing_ :He. and oiito tlie 
',,, he !aH1i, ot s:ud sprmgs 1s 

r. ur,11rnr.:.ted to the grounded 
h 1.ttery B while the spring 100 

:,Hn i,E .!'''···"·""'"""" :nt,ly connected to the non-
tr1t·n1 nn l of batterv B, The cir­

cuit-•conil.:rollint, •l'(i,a,y is designed to destroy, 
1.vlrnn en.m"gi:,::,,i, , tlui not"llrnl cmmedion be-
1:wnun Urn l'.ing lr-rc:lny l:iO:L, re:lease,-magnet 105 
1 vm"tic:d ... I ,t11p;net 1 '{L l'oht1T -· magnet 

a.nd priva e-:ma.gni:t l''r,1c and tho non-
,:,,1i1 ... 011.1.1r.Ht1u. tenn ,.nal of the battery B, by 

th11) ,pring :>:rn . from the Sj)I'.ing 
of a J tlmre is :frnmd in the con- llO 

necto1.· 1,1 diffm eut1al-1·day 2:W with two 
,•;:iiHli.ug:,,, \,:i:n :.11 Hil "::l:';11:2:. One of the tcnni-­
m.1h: of tho ,,,<'ir ding !?5ll .i,,, connected with 
,rn11,r\ of :U1e tor.1 1innlls .of the winding 222, 
botl. oJ vvliid1 tr:trninnls lH'e oom;ectecl to llo 
!.!ii:• non-grrmrnl ::d blrrnii"ml. of bat;tery B. 
'J' he ot.h 1~,i· tt11:m 1) rd of tlw wjndin~{ 221 . is 
con.11("1:l,ed t.o l:.tH, l:ini:,r,dn.y•sprmg 16(i, ,vlule 

65 .rnal p,·,:;:::ition,, t.og1,lhel""\vii:.h tl1r• side•-,,;'1,vitch 
(t:he la1l:,1l:,er,:, 1uf co:i.H·He.1 IJe:i.ng· ont of .n.1ur1rri::lJ 

prn,.it.:ior1) ,d, t.!1(1 eni;: 11·g:;i1•::,1'1:ion of Uw, r,1,•le:1se­
l:r1.a,,gn:et ]i J:.r110 .1.·el;~~~l!St?.·-fniJgl·.net, 1.~r~~: 'bei11g 
er1:,e~·g·:i.~:cci! ::1. tte.r 11:J:i r::i: s11,vi!tch hns LH~en ope1·:·· 

U11c- o,l:!1t1.- ourI ( f the ·~1 irnJing .222 is ·con-
11ec:lc

1,d to the ] 1110--l'el11y-,spri11g 1G8. Thi,; 120 
1.\dn ·1,r is so cin1.:0 lrnctc,cl that if both, wind-
ing.,: urn Anergi ,,ed ate tlrn mune time. the · 
11i·im1tm,r1 m;;:g i: nc:1r;., .. attl'acted, but when 
'lml:v onie w,in,li:u; is energi,rnd.the armature GO nt:ti:rL the: 1,:idP .. H'lvitc:l:i is tl:1rnst into no1:·11rn,I 

pos.U:,i.on. i,y :,rway::s of'.:1.he double-dog r1°: .. 
lease•a,1·rn ;,':O:t and the sici!,3-switeh-linl,:· ''W:,l, 
Uu·ou11;l1 ti.Hi: n11.!cil:i·1u111· of th1• l"Olease .. :arnuut:urn 
eJongate,cI 1ne1nber l':/'13, against; the t1"nsion 

65 of tho retrnct:iug •. :,:pring :i0:l, At the s1i1:m,1:1 • 

tlrn fl.I ting· ~;,1ri4, :from tirn spring 125 
for tlw p1u· 1oso of dciiuergiJ:ing at cer~ 

tain tJ.J'!U:s the c renit-cont.rolliug-relay 214. 
It will bui 1.mdi:11· ,l,ood tliat the ffrst.-selecto/ 
.l'i,. 1 i:::: the r,,::une :. the first-selecto1· .A.. . 

'I'he ,mbscdbi1H at rmbstation #100., to· op-. lH 
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erate for the digit 2, r~movc::; his receiver 
from the switch-hook and then places his 
finger in the· dial' finger-hole numbered 2 
and rotates said dial in a countel'-clockwise 

J direction until his finger meets a suitable 
dial-stop (not shown). Said stop limits the 
rotation that may be given to the said dial 
to correspond with the digit 2. The dial is 
then permitted to rotate back to normal po-

rn sition, which it does nuder the force of a 
suitable coiled spring usually provided in 
a telephone of the· type shown in Fig. l. 
Again the dial is rotated to correspond with 
the second digit 2; and for n, third time the 

15 calling subscriber, by inserting his finger in 
the dial-hole numbered 0, rntates said dial 
until his finger strikes the finger-stop, after • 
which it is permitted to again return to nor­
mal position. The first operation of the 

20 dial, in a manner to be described, operates 
the first-selector .A and causes the latter to 
select a trunk-line to some idle connector, 
designated in Fig. 1 as connector C. The 
second and third operations ,of the dial op-

!5 crate the connector to cause it to connect the 
line of -the calling subscriber with the line 
of the called subscriber, after which the lat­
ter may be signaled by the former pressing 
his signaling-button. When the calling sub-

30 scriber removes his receiver from the switch­
hook the cam-arm 5 leaves the spring 15 and 
destroys the circuit through the_ rmger 16 
and at the same time p~rmits the springs 18 
and 20 to rise until they close contact with 

85 the springs 17 and 19, respectively.· At the 
same time the cam-arm 6 raises the locking­
.cam 22 to a point that will permit the pin 
26 upon the end of the cam-clog 21 to clear 
the .locking-cam 22, when the dial is ro-

40 tated, but not sufficiently to cause the insu­
lating tip 23 to clear the angled section upon 
the ground-spring 24, so that even after the 
switch-hook is raised the ground-spring 24 
is kept away from the groundcspring 25. 

45 But as soon· as the dial is rotated in n, coun­
ter-clockwise direction the cam-dog 21 raises 
the locking-cam 22 to a point at which the 
insulating tip 23 clears the angled section of 
the ground-spring 24 and thereby causes tlie 

. 60 ground-spring 24 to come into contact with 
the gr~mnd-spring 21'. At the .same time the 
finger 27 upon the cam-dog 21, being re­
moved, permits the springs 17 and 18 to 
separate and thereby break the connection 

66 between the verticaLand rotary line-conduc­
tors 225 and 226. 'l;'he lugs 227 and 228 
upon the vertical and :rotary fingers 11 and 
14, resp~tively, are twisted at ab. angle and 
retained in such a position that· as the dial 

60 is rotated in a counter-clockwise direction 
the advancing edge of the tooth 13 upon the 
impulse-wheel 9 clears•the right-hand edge 
of the lug 228 and strikes· the sai<l lug 228 
at about the middle portion an,d the11 drj.Yes 

65 it away from the ground-pof. 12· wit_hout 

, brin~ng it into connection therewith. Im­
mediately after, the lugs 10- upon the oppo­
site side of the impulse-wheel 9 in a similar 
manner act upon the vertical impulse-finger 
11. For the first digit (the digit 2) only TO 
two of the impulse-teeth pass to the rear­
ward of the vertical impulse-finger-lug 227, 
and )"hen the dial is returned to normal po­
sition the vertical impulse - finger 11 is 
pressed onto the ground-post 12 once as the 75 
tooth 229 passes across the lug 227, and once 
as the tooth 230 passes across. the said lug; 
:ind immediately after the rotary impulse­
finger 14 is pressed once onto the ground­
post 12 by the rotary impulse-tooth 13. In so 
this manner, and since the rnrtical impulse­
finger 11 is connected with the vertical-line­
conductor 225, and the rotary impulse-finger 
14 connected with the rotarv-.line-conductor 
226, at the retum motion of the dial the ver- so 
tical-line-conductor 225 is given two ground 
impulses and the rotary-line-conductor 226 
one ground impulse. it is for the purpose 
of preyenting Hie irnlicated ground impulses 
from passing from the vertical to the mtary co 
line - conductor and vice versa that the 
springs, 17 and 18 are separated while the 
dial is out of normrrl position. Each of the 
electrical ground impulses thus given the 
vertical - line - conductor 225 energizes the ;;5 
first-selector vertical-line-relay 55 once. The 
cufrcnt each time .Passes from ground 'G1 

through the ground-springs 24 and 25 to 
the ground-post 1,2, thence to the vertical-. 
line - conductor 225 and through the side- w, 
switch-w_iper _130, contact-point 136 and to 
the vert1cal-lme relay 55, thence through 
the bridge - cut - off - relay - springs 65 and 
66 to the battery - lead 233, and to· the non­
grounded terminal of battery B and to ~ :;.; 
ground G .. The vertical-line-relay-arma-
ture 57, bemg nttracted, forces the line­
relity-_sJ?ring 59 on _to the ground-spring 61, 
energizmg the verticrrl-magnet 71. The cur-
rent in this last energizing circuit passes .t 1 : 

fro!ll' ground G2 thr~mgh the line-relay-
, sprmgs 61 and 59, private-springs 114 and 
113 and verticalsmagnet 71 to the battery­
lead 233, and to the non-grounded terminal 
of battery B and to ground G. The first G,, 
time that the vertical-magnet 71 is energized 
it attracts its armature and raises the shaft 
on~ step, the shaft being retained in • its 
raised position when the vertical-magnet 71 
becomes deenergized. The second time that 12r. 
the vertical-magnet is energized the shaft is 
raised a second step. It will be evident that 
at the end of the second step thus imparted 
to the switch-shaft the line-wipers 39 and 40 
will be found, opposite the first contacts of 121' 
th_e second le'Vel_ of the line-bank, the private­
wiper 41 opfos1te the first contact of the sec-
ond level o the private-bnnk. Being thus 
raised the shaft is in a position to be rotated 
as .i;;oon as the rotary-line::relay -56 is ener- 180 
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gized. The 6nergization of said rotat"y-line­
relay .occurs as soon ns the rotarv-lirn'-cion­
ductor 226 is grounded.. The cnri·ent in the 
ener6rizing circuit thrciugh the rotn 1·y-linc-

5 relay 56 flows from the grotm<l termiiial 0 1 

through the g1·ound-springs 2! and ~:; to 
the ground-po,:t 12, thence through the ro­
tary impulse-finger 14 to the rtit:u:y--line­
conductor 2:>.6, side-switclHYiper i:31, con-

10 tact-point 187, the rotnt·v-line-relay iiG, 
through the brirlge-ent-n ff-1'.e]ny-sprin'gs (i4, 
(i5 and (i(i to the battery-lead 2::m and to the 
non-gro111vleL1 termirrnf of battery B and to 
ground G. Being energir,ed the rotary-!ine-

18 relay 5{i attracts its armature ,18 and thereby 
~:au;~cs the linc-rnlay--spring. GO to be foreed 
mto contact with the g1·ound-spring (il for r1. 

moment. The private-nmgnet 108 is.there­
by energized over a circuit in which current 

20 flo,vs from gl'ound GZ through the Iine::re·­
lay-sprmgs !H and HO, arn1 private-1nag.net 
108 to the battery-lmid 231.1,, to the non-­
grounded terminal of battery R • and to 
ground G. The private-mat:,,'11et being ener:-

25 ~ized and deenergi,md, immerli~1te.ly after, 
the side-switch passes to secorul position, as 
described, and as a result the. si(le-switeh­
wiper 128 engages the grounded sidci-switeh 
contact--point 138. At once the rotary-mng-

80 net 9t is energized and the energir,ing !:urreiit 
flows from ground G·1 to the sicfo-switch 
contact-point 138 and through the sidc­
switch-wiper 128, and rotary-n1agnct-coil nt 
in series with the interrupter-springs· lM 

35 and 105 to the non-grounded terminal of 
battery B and to ground G. The rntrn·y-· 
magnet 9,4: then attrnets the mtary-arrrrnt.ure 
97 and causes the shaft to be rntated one 
step. It will be unclerstoocl that jm,t ahont, 

40 the time that the rotarv-arnmturo 9'{ strikes 
the rotary-miLgnet pole-f)ieces thf! rotary­
dog falls behind the first of the lqiigitnrl.i.rntl 
t:eeth to prevent the shaft from. retuming to 
normal riosition when thB 1·ot,ary-magnet be-

•5 comes d<'Jimirgized at· the :instant tlrnt the 
interrupter-finger forces the interrupter­
springs 104 and l(}fj apart :uid the!'ehy de­
stroys the energizing cfrcnit through' said 
magnet. The said inten·uption occm·s just 

50 at about the time that the rota1·y-anrrntm·e 
st:rikes the rotary-magnet pole-pieces. "Wlnm 
the rotary armature rotates the "haft it 11,l; 
the same' time depresses· the pri n1te anrm­
tnre and ·carries it dcrwn nntil the shafts 

!i5 wipers 39, 4,0 and ,n arc rotated onto the 
first level of their rc,;i11•,dive b:rnks. A::1 
soon as the circuit thr011gh tlw rot:ny-1nag­
net !),1. is interrupted the 1·ot:i.ry-,11.·nu1turc 
begins to r1itur11 to its norm a I position, and 

60 the private-armature as ivPII, tlw latter fol-­
Iow.ing up the r<iceding rno1ienwn t of th(\ ro-­
ta.rv-a,rmature, and the sii!P-swilch Sr\l'll)P',O 

into third,, pclsition. 'The shi fti iip: of' 
siqe~witdh' takes phtcc hefoni f hr' 

(16 <r11pte1• - fingex~ • pe!'mi t,, the ·i ,,h,,•,•11 nf.,,,_ 

springs_ rn,J \nd ~OD to ree,ngage, so thnt: the 
energ1zmg < 1rcmt that has been descnbed 
through tl!e rot:rry-nrngnet is destroyed a,t 
the point be ,ween the side-switch-wiper 128 
and the cont tet-point ms. 'IVben the motion 70 
of the rota ry-aci·matnro 97 ceases perma-, 
mmtly the c 1Iling operation of the first-se­
lector comes to an end. The line-wipers lmve 
t,h!'n seized 1pon an idle tl'unk-line simil:tr 
to the tmnk line the conductors 240 and 241 75 
of whieh ar i shown and which lead to an 
idle conned or. The said seized trunk is 
proteeted frnn further seir,ure by a guard-
ing potenti: 1.l that is established at the 
privnfo-wipE r 41 and, thei·efore, ht 'all 8.0 
other . priva !;e-bank~contacts connected in 
multiple tlu ,reto. Said. guarding potential 
is estabtishe, by reason of a connection he­
bveen the gr )und termirml of batterv B nnd 
said confa'.i,t; and by way of the·· gronnd 85 
fa,rminal G◄, side--switch-wipei· 12!), back-1·e-
1Pase-relny ( 7; condnctor l:M,3 and pl'ivate­
wiper 41. ·1 t 1yill be noficHd that t1rn snb­
scri.her's lir1, '-cond 11ctors 221> and 22(1 tlrnt 
terminate in the side•-R11·itch,.wipers mo aml 90 
IP,l hare a c iuple ot' leads '244 and 2H\ con­
ni-(·ted onll t) the mw siik, of the line and 
the othe!' to 1 he other side of the lim,. These 
cond1.1cl:ors :A4 and wrn are lrnnw11 :rn the 
line-normal-,·cm(hi,:tors and t(irmirrnte in 95 
connector I.in e-ba nk-contacts Urn t eori·espond 
to the nnrn ber of tlw suhscribPr #100. 
There is 11lso a third cornlncto1· 24!i that for-· 
minntes in tin switclH,pl'ing ,12 :ind is lmown 
nR the priv:d !-normal-cond11ctor. \Vlwn the 100 
first-i'ceJ.,etor-shaft is rais('.d the sai,t Rpring 

• e11gnges the : :pl'i ng 54 w h il'h is ('OTHIP('.te(l to 
!Jw gT0111nl r1·Hiinal 0°, anrl as n rPsnlt n 
gnai:Ain_g pdential is estah!isherl ovPr the 
said prirnte nimrrnl to tlw (:orirwctor pri- 105 
rate-bnnk-Cfl 1bct that co1·1·,•spo1uls to the 
Ii rrn-terrni nn] ; of tho '"' 1,.,"''l'11 !1Pr # l 00. The 
s11i1l g1rnrdir potPntial heing thrn; eRtah-
lisbmf, nn tia snlJs(Til,m· m:iy, as will he 
pointe(l 011!:, (·onned; with tlw (•n.lling line. 110 
In the sanw wnv th;it the f-ir~l:-se!Pdor lrns 
mn,de the fir: t ti·11nk-line lrnsy by placing a 
g1rn.1·(1inrs!; pol entinl nt thn first private-hnnk­
i:ontnd 'of tlie second l(W(•l of the privnte­
bank, other p1·iv:1te•-hank~coutncts may he 115 
1na(le hus1-' IP -otlw1· fir;,t-selectors. But if at 
the time ·nu; t. the f:allin_g: ,mhs<irihe1· #100 
grounds the rotary-line-con<lnctor 22(1 and 
shifts the ffr: t-sl!JPctor side-switch to second 
position, ns c esct:ihmL the first nine private- 120 
h:n1Jr...cont.act: of tl:e SPC<mil !eveI of the_ pri­
vate-bank a,r ~ tfren busy, the first-selector­
shaft win net stop, ns dns1:ribed, when the 
wipers a.l'e rassP-d onto tlm first cmituet of 

• tho secrmr1 hv1d, but imforvl tlrn private- 125 
Hmirnet ·etain t.JH,, side-switeh in second 
p<Jsitirn1 11nt: I 1Jw .',lrnJt-wipm·s ru·r1 rotated 
ilPVOJHI. the fi l"St n ino lmsy contacts nnd; 

•• 011 :o 1JHi h•Hth c011tnd,. The first 
nine cor1tact,, being grounded; t,hm1 ,vhen tl1e 130 
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·alling suhsrTiber grounds the rotary sitle 
of the line, as described, the side-switch trip:; 
iuto second position as before; bnt then the 
rotation of the shaft begins and coiltiunes 

5 until the wipers have been carried beyond 
the last of the busy trunk-lines-in this case 
onto the tenth terminal of the second level 
of the banks in question. This continued or 
selective rotation takes place in the follow-

10 ing manner: The energizi?g circuit through 
the rotaryamagnet 94 bemg closed, at the 
jnnct.ure when the side-switch-wiper 128 en­
gages with the contact-point 138, the rotary 
armature 97 is then attracted by the rotary-

15 magnet !)4 a_nd the shaft rotated one step. 
The line and private wipers 39, 4-0 and 41 
are, therefore, carried into engagement with 
the first terminal of the second len• l of thefr 
respective banks, and at the same time the 

·20 private-armature 107 is depressed by the 
rotary - armatnre, and the interrupter­
springs 104 and 105 (at the end of the stroke) 
are separated by the intcrrupter-fiJ1ger 103. 
There bein~ a gnarding potential at the first 

!'5 contac-t ,dnch the priYate-wiper 4l meets a· 
circuit is completed through .the pri,·ate­
niagnet 108 which extends from ground ter­
minal G of battery B tlmmgh the prirntc­
wiper of "·h~tevcr fir.· ... ·fo.i.:1t-selector is occnpying 

~o the first tri'mk of .the second level, and 
through . the • ua-nk-1111iltipling-conductors to 
the contact-po}nt with- which the private­
wiper is in contact, through the private­
wiper 41, conductor 243, back-release-relay 

35 67, side-switch-wiper 129, contact-point 139, 
private2magnet 108 to the battery-lead 233 
and to the non-groun,letl terminal of bate 
tery B and to ground G. The private-arma­
ture 107 is thereby retained in .a depressed 

to condition even after the rotary magnet is 
deenerp-ized and the side,switch is held in 
second position. The side-switch-wiper 128 
t,,,,mg, therefore, retained in, engagement 
with the gronnded contnct0 p(}idt 138, as soon 

45 as the int:errupter-springs 104 and 105 re­
; •ngage, the energizing circuit through the 
rotary-magnet 94 is completed once more. 
As a result the rotary-armature 97 is again 
attracted, the shaft rotated one more step, 

50 and the private-wiper 41 sli<les onto the 
second terminal of the second level of the 
private-bank. Said second contact also 
being grmmded the energ1zmg circuit 
through the prirnte-magnet 108 is still 

55 maintained, so thnt the side-switch is still 
held when the rotary-magnet 94 is ngnin 
deenergized. Clearly, then, the shaft will 
be rotated in a step-by-step manner as 
long as the private-wiper 41 continnes 

60 to encounter grounded prirntc-contacts. 
After being rot:\ted onto the ninth con­
tact the private-wiper 41 ifl rotated one 
more step into engagement \Yith the tenth 
contact of the second lcYel of the private-

;i') bank; but this last contact being devoid of 

guarding p'otential, the energ1zmg circuit 
thtough the private-magnet 108 ( which has 
up to this time maintained the private-mag-
net energized) is broken. This occurs at 
just about the time the rotary-armature 97 70 

· is at the end of its +tttractive stroke, so that 
the private-armature that has Up. to this 
time held the side-switch in second position 
through the medium of the_ magnetizing 
force that has now disappeared from the 75 
H'irnte-magnet falls back as the rotary-ar­

inature 97 returns to its notmal position. 
Between the time that the private-armatnre 
107 is released by the private-magnet 108 
and the time that the rotary-armnttire fully •80 
regains its normal position the side-switch 
is permitted to pass to third positiof1J. It 
is then that the side-switch-wipers 128, 129, 
130 and 131 leave the contact-points 138, 
139, 140 and 141 and pass onto the contact~ 8.5 
points 142, 143, BJ and 14!>. The shifting 
of the side-switch :ind, therefore, the disen­
gagement of the si<le-switch-wiper 128 from 
the contact-point 138 occurs just before the 
interrnpter-spring:s lOJ and 105 reengage, ·90 
and then the circuit through the rotary­
magnet !)4 is permanently broken and no 
further rotation of the shaft can take place, 
At the same time the engagement of the 
side-switch-wiper 129 with contact-point 143 95 
provides the private-wiper with guarding 
potential to protect th~ trunk seized by the 
line-wipers 39 and 40. Having seized this 
trunk and, therefore, the idle connector C 
the calling subscriber '#100 operates his dial 100 
for the second. digit 2 of the number· 220. 
Again, as the dial returns to nonnal posi­
tion, after having been advanced, the verti­
cal-line-conductor 225 is grounded twice and 
the rotary-line-conductor 226 once. Ground- 105 
ing the ,;ertical-line-conductor, now that the 
subscriber's line is extended to the connec-
tm· C, energizes the connector vertical-line­
relay 162. The said vertical-line-conductor 
being grounded twice the said vertical-line- 110 
relay is energized twice and in each case the 
energizing current passes from the ground 
terminal G1 at the sub-station #100 to the 
ground-post 12 and through the vertical im­
pulse-finger 11 to the vertical-line-conduc- 115 
tor 225, thence through the first-selector 
side~switch-wiper 130 to the contact-point 
144 and over the_ conductor 248, vertical­
line-wiper • 39 and vertical-trunkaconductor 
240 to the vertical-line-relay 162 and thence 120 
to the conductor 249 and through the pol~­
changing-relay-springs 215 and 216 to the 
battery-lead 233 and to the non-grounded. 
terminal of battery B • and to ground G. 
Being energized twice the vertical-line-re- 125 
lay 162 presses the verticril-line-relay-springs 
166 and 167 into contact'twice through the 
medium of .the vertical-line-relav-armature· 
164. An energizin~ .cummt flows through 
the line-relay~springs 167 ;.and 166, conduc- 130 



tor . 2,50, priirate--s;p1riri1(!:s 7 :D:::J a!ndi 
<lli?tor_ 2,51, side-HVilll:,(:!h::";"iipti:· 
po.mt 25.'l, com.lw:.tot :,::,:,1,-J :e11nIt 

net, 171 to the cond111cto1· ',:!.iJ,i·, :u111!l 
5 the cfrcuit-contn!illing-rl:iill)'··SJ:l'ring:r-.: \;!lH, :u:;1d 

219 t,o the. lrnttery--iead :ii::.n:: nnd to tl.110 :non-­
grounded l;er.m;_nal of l::ialt,ri1·y !!:, an1il to 
ground G. Th.o vo!"l;icu il•mL1g11:ii:•1!:, at-
trncting }ts al'llll\tun•: Urn first !Li.n1i::. s:11iid 

LO rnague.t 1s tmerg1zed c,:I,u .. ,ms the dotdJo[c .. c!og: 
177 to blcl rele:rned n:t the s:111r1,,;!, tinue that thii•: 
switd.1-slrnfl; urn lf'i 1·.t i:,;eci., in vvh:id:i r.:i.i:::1:•11d 

position _it is caught 1:J11:i1, ::,mi1,d 
11nd hel.d. .At the Sol"f:0III cil e1I1.eii.'.'!{D::a l!:,110I11 

15 .the ve1-tic1t.l-rnniaoi.et the ,shaft 
a secm1d step lmd the ,-ilrnf1- 11Yjpen:: 
:ind 1/\g a l'e, them i'on,•., p I :.r.c1~d 0·I'.Hl•I:-i:1,;I, li:.e 
ffrst contac:t.s of the :1;,::,.:ond hi•Y,e1 
Rpective bm1lm 1-Hl :irnl l-:!-D. 'J''l.t111: 

20 ing of the rota1•y .. Jin;H:ond111d:.or 
the slrn ft. has lwen i;I 111:-,: nI i:sed ,, 1>n,,, .. ,,.,., :,-,,,, .. , 
l'otary-line-1·ehnv U,,:1 of 
whie\1 latt.e1· in" t.i1Jr11 

magnet:. 174 :ind 
25 second po:,-:ibon., 

t,l11·ougl1 th,,, ,,::1 id. 
a. cmTmd:. fn1m 
tiou -# JO() ,t.o 
t!u·(mgh. t.li o 1·0:t.a r·y 

30 rot.a 1·v--l I ll!i-con( l II d.o 1· 

tbi1 fi
0

rst-,mI1c:.d.01· , .. ,,,,111,., .. :1'V'l'ii'1"ll1 .. 11\" II 1,n1• 

tact-point U::\., crn1.di1,d.,01· :i:H, :i,1-li •·r,i::11•1,•. 
line-wiper -10 • io tl1.t• 1·011::iry-tL"'ll 1il,:>1:011id1ic:. ... 
tor :.l-H and !:,]11·011gh th,,i 1·01:.anr-li,11ir:-,r(il11y 

35 um to the bnttl'll'.1,'·•lead :,1:t1: and );o th1\ flOJIJ'., 

grot1nded tPrmin:ll of !nrtt11r)' B aruli to 
grnund n. 'f'ht: 1·ob11·y-l11w--1·,:.1·.lay U111H,, 
energized ()n.ee., b·.Y .1J 1e.i·1 H:i s ,i::i f _!ts ::1tx·n11,::t:!:;1.~·rr·e 

int;, p1•ps:se:} tl1(:i_ 1 i ,:1 u--j_''·1::1 il ::1 ,'\-' -HJ:)1·! 11p:s, J..{:i1H Jll :n111i 

40 1H7 tog;.ithcr and l.he1",c1by c:n 1Is-:.::1I :1:n ,,.,,11,.,., .. ,,,.,,_,,, .. 

ing ('il'cu:il; t.hronp-1:i Uw. 
from ground (;) 11 lillIr·n11r.i:-.!:1, 
spring,, JG'/' :rnd Hi:! .. 1·1,,n1;!tlH::tcI,r ,, ,Hu,.,,,,,,_,,,_ .... 
rn:a gr1 Pt.· 11'-~, e•~)lil.( ~ 11 l<.' tn1P.."~-::1 ~2,i\H u1 n.,d. 1:.~1:J:f.:!:

1 
c:i.11·en1:i:( ... 

45 eontrnllillg--rnlay-sprin:1{:11 n1I1d ':):19 
hattiel.'y•-h~a.d. 2aa a:rtd tr, :n(li!il,·-gI'1[)!l;11n.11l,~:~{:!'. 

terminal of lmttcry TI n:ni:l to ground CL 
prl rn te•-tn agnet b_y· a ttrnetin.gjt::~~ a I'!1li1.a,t11 r·e ~)G1U 
onee nnd releasf.Dfi~' tho sarn.e ::"!1,.ilL0'11\'S tJie sid11~1,.. 

50 switch to escape t.o se(:ond po,!,,:itior:i.,, .r:1:nd the 
Ride-switch-wipers ;,H;\l and ::UH il'c•:11 '1/H th,21, 

~·on tact-points. 2!JB __ n~:nd: 1:~:.w~~ n.,ttd. J)n~.,:i~~t, (i1!r~tii:::i 
the contnet.-point,,; ::W8 and IIH~, in a wel'l .. 
known mamrni·. The si(fo,--s1'11:1teh-.. ·,,;vinlf'1r :2':5S! 

55 in Rhiftiug its positim1 fJ:"om s:!:ng,1i:11·enm1·1,t 
with the contact--point iin;:; into ,eni;;:agmrnmii1:, 
with the cont:id,-poiiit .:Ui::1 el!,.:;..:nges ce:d:,u:i1111 
intel'nal c.i1·c11its in the co1me.c:t:01:·., so that 
when t.he vert:ica l--1 ine--,:ondueto:r l!,':irni, is 

60 • µ:rounded ugain the r·ot.rnry--n:ia1}:u1::,i; 1'./"8 in .. . 
Rte ad of Urn vertical" li'Il!::1.gn11Jt: l''t :I,. :i.:::1 C:l'Hl:IJ:' .. . 
gi:lerl ·when tho :1ine•-J"f'ilay prie::;,:sm,; Uu:, l.in,e--
1·elay--,~prings 1Wi irnd :!.fl'./' into co:nt:fu::1:;, 
s11bscnber· at t,ho nein, step, opic,,1,"Bt-::;1:1,11 'liih.:ii't, 

65 {or thp last dig.it and therd:,,_y, g;· 11 ',01u1.1:::di:'l 

C(:::nd ueto•.i!' 1s t~:rou n, 
~:.ho c,:-;:,11n 

;i.l'i·n tinH' 
a:1.'.!tnalt-t1.rt:: 1U4 ,ls 1Geaetie11.[ l.:i.r:i.11~1-relay~ 

springs JGG and J,:.:':t al:"e forced top;ethQ,J.' 
,1 n ri ti 1 (" nit a r \"· 111: 1 7 m•i 17':J, is rnL).er,~;ized. 
1']1,:: • r' i ;, 11 i JI throu.glt the sa i,rl 

t·xlell(l,; fr·om ,g;i·mmd 
I.in :-·llii!u.r--:,:prin.t.!":,c: l.ff'i' a1ul 

·, • ••
11
·"'''"'" ngs :i.r},H • and~':1.:i)'i" to the 

::!::' '.!., thro1111:h !Che (:onlacl:: .. 
1·ot.: rv-.:rrn:p:1I,:_,,I; 17':l to the f'.1'CI 

:,:!ii:1, c i ,:('.'I dt-(:ont ro.l I ing-rel :1y-
.,., I,•n11I :1 

.. 1":•:, ~::~lS :itrll(ii. ~;.!"".:!.::} to Ch(!' bnttrn!'')'·•leti:(l ~;;~aa 
U 1,! no1::1--p:1·0 1

, '.JH k,d l',er"i t1ii.rn1 I! oi' bat­
B :ind to grm1 l'J1il G,, .il,.t each pulsH,·· 

~J11 1:::i rot.a,_'/(··nta{l ·Je,il; ::!..'ti~ uttracL~i: its ar:-- 80 
lS''i" a:n l.l rot1 iA:~s t~H:!: ~::l,.tt1:it. one Step~ 

1::-:ic ,, J_.,::; l u nrl 1: .. 15,:.:~ ~1: re, t~1(~r.·e--
rn 1i1~ :1,:i( p :11 t: ::11. t.i.me .ulong Hrn 

1,rhid1 thuy w,1,,1·"~ r:ii$ecl, and_ 
i 11 to engag:enJtent, 

:.('t of :!:Ju, :·1,oeoud level 
:1],~s JI..Jg and .. 11.4tl1. VV'hen 

!10: 

,, _ ieto:!.' :2::/f!I . ., :r.:r~?nnded, 
n Jtr..:'l' i::.} u ,i~\'l'(J:lllnd. 11npu:Jses :~ro 
rr:rtica i -li !l!),-con-rilncti::ii· :/,'2:D, Urn 95 

1:·1..1:,;,1:1·1,•.11:1:i ,,,, ... n,·1i :1 HHI o i' tho comrnetor· C is 
,nd. :;1s a rf.'snllt t.he. pr'i.~ 

iTt:t::!.tnet Fr--1- l1s tli:~ 'nin Pnerg:·ized o.nce and 
pas:,,;: , to tJiird position., car-

sit !e•-s\v i tc t- 11.vipe1·s ~Jf).~~~., ~!161~ ~tCt) 100 
into c'ngage [lent wrth. the contact-

:ili"i', :.!fii-l, :,i(i:::I and :t70
1 

respectiv·ely. 
clrnrn1·1, of eonm.' ·i!:ii:m between t:hie side•-

~201:s u :n :t: :::~1l}G ::i:,nd: the C():nh:a,ci; .. 
;_1111( I it:·es_poci.;i vely',11 C(}ll1nect8 10,5 
s111:b:~1c:1.:·:i lbt 1•·'\:; ex.ten .. di.e(i!. U ne-,eon .... 

i!:,1:ie r:ondensm:s: 
lll', .. :pec: i·1·ely,, :und, thernfor1i, 

'
11vi't]11 thi.:i 11(}i.Ti:"l1nl,--ec1n l:11cto·rs 1:i,1:B1 :a1n.d. ~l/r4 
Ch.:,:t r:un,,;;t:it.ui]·e the t- ,1·n1inaI:::;: of the called no 
l.ii:-110,, 

1··.11·1.l:1,u t 1·I1:i,1:.:):'~1p:e1:ne ·ut o:~~ tI.110 side.• .. :Slvit,ch-, 
\

11:itll tl1e ie:1: :111t:1,cf;---poii:-1t 1:M38 iit"t• fb.o 
I:, la 1·.cs :1 g1,1 1 rel i11 ,'; [M.:iilential 11.t 1tlrn 

,.·,·,·,·0 -"· 11 ·""' !.:i:,il :111,: at t:he tenth ptivu.l:,ti: 
tho ::-:1(·11:rn:H l,t':\'(11 ol' th•EI p:ti1•a:t,e ... • .Uli 

,:n:n:1.} ~-~t ~11~ otli1ei· r::iri 111 1·n.ii:.e-•cont~·Lc:ts 
con111t'ded i.n ll!lli.Itiph tlwretci, :so as l:o pH"e­

-ir:h11di1 .:rny oUui!' "'onr C('tor frorn cailling in 
up0111 ti~~' r::i:,lled line_ #::,l:!O.. T)rn estahiish-
1nei,:i:, ot t.1:us wiiu:d111r:~ poit:-entrnJ. not. only 120 
p.rntl,l('.ts the e::i l hi; I ] in,, from. fu 1th,r.1,' setz11re, 
but a·lso fo,:c,1,m :t1. Cll!Tc' d:, t.hroni;ih !:!Hi hridge­
cnlt--,c:i ff ... t"el:~t v Si~:7iil of t 1e H 1."st--selE~ctor .A.~- ot' 
th\'' , e:d Ile.:!.. l_in.;:: #:'i!; ~), w hm·ehy tl1~i said 
l,1,r11 tl:,!.1:·e--cm:,--off--re.lay :,l 1 :i by mea.n.,;- of :.t:s u.r-- 1211 
:wn r'l.t,11:1:::1·1.1 ::;ep,.u11·:1, tos l!:b1 ])l"idge-cnl>-otf .. ,refo.y ... 
sp,:1.'in,:r.!!;'H :t:;:··1u:,1 ~rr:r nnd :1~1'8 tio ·destroy a :nor-~· 
:1:xit1!,J:!:,y· 1r:~,st:111 b1l]:r~::l1eit~ br:i.d .:!::·e· 1eo1:"J1:n,ect~1on, lb1:~t,~1\i:een 

s:1:11.:1:d _IilGr.!!J1.a.i.;CO~"];( uc:1;o:i:~s .2.14''H. ,rnnd. :l,'1t'4,, 
t,ii:1:;1,:·(11,·1u1,:1 .. 101: ir:he •1,·,:•.::·1~:i.c1:td, : ,nd q;tary hne-re.lr1.ys 13\J 
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279 and 280 of the called first-selector A1, the c~nductor 259 and circuit-ccntrolling­

and through the said bridge-cut-off-relay- springs 218 and 219 to the non-gr01mclcd 

springs. One of the main objects in thus. terminal of battery Band to ground.<,. The 

disconnecting the said line-relays is to pre- connector release-magnet 172 being ener­

vent any interference that might otherwise gized the release-armature 176 strikes the 70 

i·esult when ringing current is sent over the double-dog 177 to the right of the bearings., 

called line for signaling. The energizing so that the lug 180 is caught and held in 

circuit through the said bridge-cut-off-relay the aperture on the end of the release-link. 

275 extends from the ground terminal G1 at As a result the switch-shaft 153 is left free 

Hl Jhe connector side-switch to the contact-point to rotate under the influence of the coiled 7 5 

:2G8, side-switch-wiper 261, private-wiper spring 158, which rotation cea~es onl:v \Yhen 

rn2 and private-normal-conductor ·231, and the normal-post-arm 157 • strikes the nor­

th;rongh the switch-shaft-springs 282 and 283 h1al-post 159. · At that instant the shaft-

to the bridgeacut-ofl'-relay 275 and thence to support 161 merges into the slot l(lO and 

1s the battery-lead 233 and to the non-grounded the shaft of necessity falls to normal posi- S:; 

terminal of battery B and to ground G. tion. When the release-armatnre 176 ro­

Connection between the calling and called tates the double-dog 177, as stated, it at the 

Une having been established the calling same time drives the side-switch to first po­

subscriber is in a position to signal the sition, moving it about the pivots 280 of the 

20 called line by pressing his signaling or ring- latter, .by means of the link 202 and the 85 

ing~button: 31. But before proceeding 1t release-arm 201. The latter, by pressing the 

may be explained that if for any reason the former back, forces the escapement-finger 

• called line is busy at the time that the call- 194 back between the escapement-springs 

ing subscriber grounds the rotary-line-con- 290 and 291, which finger is then caught be-

25 .. ductor 226 for the last time, as explained, hind the rearmost lower tooth 192 and re- ')() 

to transfer the connector side-switch from tained there until the connector is nsed 

second to third position, and to complete again. • It will be noticed that the restora-

the connection, the connector C is thereby tion of the switch-shaft begins even while 

released. For instance; if the line #220 the release-magnet 172. is energized; but 

so has been called by any connector there will since the energizing circuit through said 95 

be a guarding potential at the ·tenth pri- r.elease - magnet comprises the private­

nte contact of the second level of the pri-. wiper • 152 and side - switch - wiper 261, 

vate-bank· 149 corresponding to the line of it is evident that when the shaft rotates 

the· sub-station #220. Or, on the other back toward normal position, and when the 

35 hand, if the first-selector A1 of the-called side-switch-wiper 261 is -forced away from 100 

line is being used the said private-contact the contact-point 264, the energizing circuit 

will be connected to ground from the in- will then be destroyed :it two points, at 

stant that the switch-shaft is raised one which time the connector release-armatnre 

step. Said guarding potential will reach regains its normal positi'on. The. calling 

io the connector private-bank 149 by way of subscriber thinking that he has established 105 

the private-normal-conductor 281. At any connection presses the signaling-button 31, 

rate if the private-wiper 152 finds a guard- with the result that the vertical-line-con-

ing potential at the tenth contact of the ductor 225 is grounded. This prodnces, of 

second level of the private-bank 149, when course, an energization of the connector ver-

45 the calling subscriber grounds his rotary- tical-line-relay 1:62 in the usual rnnmwT; no 

line-conductor 226 for the last time, instead and since the connector side-switch is in 

of the side-switch being tripped to third first position the relay: 162 produces in, tnm 

position the connector will be released. This the energizing of the vertica1-magnet 171, 

occurs because the private-magnet 174 upon through a circuit. that is already familiar, 

60 becoming energized, as the· final result of when the line-relay-springs 166 and 1G7 nre 115 

the calling subscriber grounding his rotary- pressed into· contact. The gt·ound connec-. 

line-conductor 226, completes an energizing tion between the vertical-line-cornhictor 22::i 

circuit through the release-magnet 172 of and the ground terminal G!, when the sig-

the connector when the armature 260 of naling-button 31 is pressed, is completed 

55 said private-magnet 174 forces the private- through the ground-springs 24 and 25, con- 12n 

springs 199 and 200 into con.tact. The en- · ductor 292., contact-point 34, signaling-but­

ergizing circuit for the release-magnet 172 ton-spring 32, springs 20 and 19, and springs 

during the busy re1ease extends from the 17 and 18 to the vertical-line-conductor 225. 

'ground terminal G of battery B to the The vertical-line-relay 162 of the connector 

110 tenth contact of the second level of the con- C being energized the vertical-magnet 171 125 

nector private~bank 149 through the pri- , is energized as a result and the shaft is 

vate-wiper 152, conductor 284, side-switch- raised so that the springs which it controls 

wiper 261, contact-point 264, conductor 28fi, through the medium of the normal-post-arm 

. _ private-springs 199 and 200, conductors 28G arc brought into contact. When the said 

6S and 287 to the release~magnet 172, thence over springs 293 and 294 come into contact a 1.3() 
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lmsy siµ'.nalin/! circuit is est:ililislu·d thrnngh 
the recein•r 7 of tli(' calling s11Lseriber :#:100. 
A busy siguali11g <·111·1·t•11t !lint j,-; i11rl11C'elt 
for instaJH't'. i11 :1 ,t'<'<>!1d:1n· windiniz :!!l.", of 

S(!l<•ctor l'(']('[lSe-rni gnet 81 is energizP~l also. 
Tl1<• t'll<'l'/!izing <>ir 'nit throngh the said first­
~('l('<'tor 1·p)e:1s('-lll: µ:nt•t IH, thus cstahlishrd, 
jl('l'llJlt:- l'lll'l'/!iZinr l'lll'J'Pllt to !lo\\' from the 
grn1md terminal 0:8 through the back-re- 70 6 the indmtion-!'Oi] :!!Hi p:1:-<t•;; fr011i" ~:iid <'oil 

2% thro:igh tlw ,mit('li-sliaft-spri11g,-, :!!l:\ 
:ind 20 l to thr rnnt:wt-point ~!17 t1f 1l1t• <•011-
nector f'idt•-switrh :ind tl1r(l1111:l1 tlH• si<h-­
swifrlH,·ipl'r :!fli, l'ingt•r:1•p]:1.<·-:,p1·i11gs :!07 

10 :mtl :W!). <·011d11d:nl' :!!J.~. r·ond<•11~l'I' :!i::!. 1·0-
i":t ry-trmil,-cond 11<·tor :!-I J. rntn l'y-1 i tll'-\\" i pt•r 
-HJ of ll1l' firsi-sl'k,·tor A. <·01H11H·for :U,fi. eon­
tal't-1wi11t l lii, sitk-s11"iteh-\\·ipt•t· 1:11. ro­
i:l!'y-linc-<·urnlud1H' :!:!fi. primary 1Yiwling 

lt·:1~·p-n•lay-sp1·ing, (if) and 70 to the release­
rnag1wt 84. thence to the 11cn-g1·n1111Jed tP1•c 
mi11.:il of linttHy B :inJ to gronnd G. Tilt~ 
J'(•lease-magnd 81 :hen attracts its armature, 
thl'll,:ting the n lense-link fon,·arcl and 75 
I atrhing the cloul: IP dog therewith. "'hen 
the s111.Jserilwr's switch-hook 2 <lest'encls snfli­
citillt 1,v to n llmY th• release-springs 28, 2!.J aml 
:w to agni.n sc•p,•rn :P, the energiiing circuits 
th1·011,gh tlw c·01m(!1 :tor line-1·el:l\'s lf\2 and 1.(m 80 
a1·<· tl;t>n illtt•nrq1tt tl, nnd ns a i·esnlt the, l'it·­
c11it Pstablished "' th thP conm•ctor relensc>­
rna,g·m•t .I 72 nnd lirst,selector back-release-

15 :!DD of tl1t• i11drn~t.io11-toil :\00 :111d trn11smit.te1· 
,Hl1 to tl:t• n~1·tic:d-li1w-1·01Hl11drn· '..':!.-,. first­
St;ll•do1· si,k-sll'itch-,Yiprr 1:lO. eontn<·t-point 
14-l, c:ondrn·tor 218, Ye1tiea1-1ine-\\'ipt•1· :w, 
wrti<·al-tr1mk-1·ou<h1dor 2-Hl, nwtic·al-li1w-

20 relay l f\:!, polP-chnngiHg-rl•la~·-spl'iui.:-s 21 ii · 
ancl 2Hi lo tlic b:ittc'l'\'-]Pnd :!:1:3, alicl l,:H'k to 
thn coi·I 2!lii. TliP l';dlirw: s1ilis<'l'ihl'r #:100 
leaminµ:. tli<:l'efo;•p, that 't1Hi (IP:-,in•d li'm• is 
l,nsy will t1ie11 n•;-;(01·;, tht> n•e,•i 1·t•r 7 to the 

rt'l,·r\' (;'j in sfriPs is destroyed: and at the 
sani'P tirnt' thr fir::t-seleeto1· rrlrase-rnagnet 85 
S-1: is dei•nergi:,,ec1, nt \\·hic:11 time the said 
1-rn-itd1 A is folly r •storecl. It is seen, therc­
fon•. thnt h_,, tlic qwration of 1·estoring tlw 
SI\' itdi-bouk :2 tlrn ca 11 iJ~.! snbscTiber, after 

25 i:mi.tdt-liook. gl'oun<1ing tlic> \'Prtirn1 and 1·0-
tary li1ic-l·orn!uctoi•s :2:2."i and 2:2(; sim11lt:nw­
ouslv. This is dmw \\"lH•n the> rrh•n,-:e-enm 
4 foi·ccs t lw relrase-sp1·ings 2H, 2D :rnd ,10 into 
cont:ict. The ro1rnection from ground G1 to 

so th~ Yel'tirn 1-1 ine-(·ondnctor 22:i t·01111n·ises 
the grnnrnl-springs 24 aml 2G, cornluctor 
292, g1·omHl-reh,nse-spring 30, rcl'tirn 1-rr­
lease-spring 2D, which lnttPr is ('onnecte(l to 
the Yertic:al-line-t-01Hl11l'tor 22ri. The grmmcl 

35 connection to the rota1·v-line-conch1ctor 22fi 
is established from tlic said grnnnd (i1 
th1·ough the grnund-spriugs 24 and 2;; to the 
g-ro11nd-ndense-sp1·ing 30, tlwnce through 
the spl'ings 2D and 28 to the rotary-linc-con-

,rn i.luctor 2:W. Both of the line-conductors bP­
ii1g grnmulc<1 at the same time the n~rticnl 
arnl rntm·v line-relays Hl2 nnd rn:1 of the 
cmmedo1· • arc c•.ncrg1zt.d nt the onme time, 
a)l(l as n result tl1c' tl'm1k-n•l,\:tse-springs 1 (if) 

45 and 170 arn brought into contact and :m en-­
ergizing circllit is the1·eby estnlilishe<l 
through the connector relen,ir-magnpt 172 
and the first-selector bnek-relense-n'lny G7. 
The energizing cmTent in this case passes 

60 from· ground G• at the firstaseleetor side­
switch to tile contact-point 143, side-switc:h­
·wiper ·129,. badH·elense-relay 67, prirnte­

•. wiper 41, tnmk-release-condi1ctor302, trnnk­
i·elease-spriiigs l(li) and 170, releas(•-magnet 

66 172, . circnit-controlling-relay-spriugs _218 
and 219 to the lrnttm·y-lead 233 and to the 
non"grmmcled terrninnl of batter)' B and to 

• groJmd G. The connector release-magnet 
172 upon atti'acting its armature 175 causes 

60 the connec:tol" S\Vitch-shaft to be restored. 
At the same time that the eonnec:tor release­
magnet 172 is magnetized the first-selector 
lmck-rp]ease-reJay attracts its armature GS 
arid forces the li'ael,-rnlease-relay-springs 69 

65 and TO iuto contac·t, and as a l'C.~Hlt t~1c first-, 

he hns l'('t·eiYed n b 1sy signal. nm? ret11rn :ill 90 
of the l't•ntrnl otlit e npp:11·utl1s that hi\ has 
brought into use to nornrnl po~ition. But if 
tlw ralling subsrrilit>1· d(ws llot find the line 
bnsy nn1l the com rl'tion oYer saicl line- is 
completetl, as preYi msly descrilwcl, l.iy press- 9t: 
ing· the signaling-] •ntton 31 he signals the 
rallecl snbsrrib(•l'. Gronndil)g the nrtica 1-
) ine-conchwtor 22,1 by ope1:ating his signal­
rn.g-button 31 c:aUSl s the connector Yei'tical­
linr-relny rn2 to lH energized, and ns a re­
sult, sinec tlH' ron neetor side-switch is in 
t.hinl positi01i anc1 sinl'P · the sidc-switeh­
\Yipet· 2i\2 is tltere1 ore in engagrment with 
the contact-point ~ G7, the ringer-relav 20,1 
is e11ei·gized. The ; nergizing Cl!lTc>nt 11asPes 
from the ground L•rminnl G 11 through thv 
line-rela~·-springs :t 137 and rnG to thi" side­
s"·iteh-wi1wr 2,'i2, thence to th<'\ c·.ontnd,­
point 2(;7 nnd tlmn gh t1w ri11g·t•r-relav 20~-. 
circnit-(·oufrolling-1 elny-spring,; 218 • and 
2Hl to the b11ttery-l ~tHl 23,hmd to the non­
~1·01nHled terminal of battery B and to 
gronnd_ a.- The I ii1ger - relay 204 upon 
attrnctmg its armat ire 20iS Forres the ringer­
relay-springs 20C 11 nc1 207 away from the 
nornrnlly rngnging ipriugs 208 11nd· 20H nnd 
rmto the ringer-ge11erntcir-springs 210 and 
2U._ The Rignaling enrrent then passes onto 
the called subscribe ·'s IiJ1e from. the ringer­
ge1wmtor 212, througli the rmger-relay­
springs 211 and 20'. , side-switch-wiper 266, 
contact-point 270, ccnductor a03, rotary-line­
wiper 150, rotary-rn,rma.1-condu·ctor 274, ro­
tary-lin{~-concluctor 304, condenser 305 
ringer 30G, spring 3( 17, switch-hook 308, ver} 
tical-line - conductor 309, vertical - normal­
condnctor 273, vertical-line-wiper 151, con­
dnctor 310, contact p0int 2fi9, side-switch­
.wiper 2l\5 and ring1 r-rela_y-springs 206 and 
210 to the i:inger-gi nerntor 212. - The snb-

100 

105 

110 

115 

120 

125 

130 
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scriber at the sub-station #220 upon hearing 
the signal removes his receiver 311 from the 
switch-hook 308, thereby removing hi;s 
ringer .306 from across the line and subst1-

5 tuting instead the transmitter 312 and the 
primary winding 313 of the induction-coil 
314. At the instant that the transmitter 312 
is thrown across the line the line-conductors 
304 and 300 of the called line #220 are con-

10 nected together through the said transmitter 
and an energizing circuit is establisher}, 
whereby the pok,-changing.-relay 213 and the 
circuit-controlling-relay 214 at the connec­
tor are magnetized. As soon as the circuit-

15 controlling-relay 214 becomes energizcrl the 
springs 218 and 219 are forced apart arnl a::; 
a result the ringer-relay 204 and the release­
magnet 172, the rotai'y-magnet 173, the ver­
tical-magnet 171 and the private-magiwt 174 

20 are disconnected from the batterv-lead 23;~ 
and thus rendered inoperntiYe. ·Tlrn pok­
changing-relRy 21:1 npon nttracting its nrn1-
ature shifts the spring 215 .from <-'onnecfrm 
with the non-gi·onndcd terminal of the b,tt-

25 terv B and into connection with the ground­
ed· terminal of battery B and cnrrent is 
thereliy orovided to tlie transmitter of tlrn 
callirig ;uh-station #100 for talking plll'­
poses. The current in the energizing ci1·cnit 

3J for the pole-changing and circuit-control­
ling relays ~13 r~nd 214 flows from _the 
ground termrnal G7 at the connector sHk-• 
switch to the contact-point 268, sidc-switch­
wiper 261, springs 224 and 225a, relay 214, 

35 conductor 315, ringer-relay-springs 208 and 
206, side-switch-wiper 265, vertica1-1in<'­
wiper 151, vertical-normal-conductor 27,3, 
vertical-line-conductor 309, through the 
springs 316 and 317, and the; springs 318 nrnl 

4.:\ 319 .. transmitter a12, primar~' winding 5\1 ;? 
of the induetion--coi.l 31-i to the rotary-line. 
conductor 304, thence to the rotary-norrnnl­
conductor 274, l'otary-line-wiper 1:i0. sidt•­
switch-,viper 266, ringer-relay-springs ~07 

46 and 209, conductor 298 and po1e-e1rnnging­
relay 213 to the non-grounded terminal of 
battery B. and to ground G. The energi,1-
ing circuit for the trnnsmitter at the calling 
sub-station #100 enables current to flO\v 

60 from ground G9 throngh the pole-changing­
relav-springs 217 and 215, vertical-line-re­
lay ·rn2: vertical-trunk-comluctor 240, ver­
ticaHine-wiper 39, of. the first-selector A, 
side-switch-wiper 130, vertical-line-conrluc-

06 tor 225, springs 18 and 17, and springs 19 
and ~0, signalmg circuit spring 32, contact­
point 33, transmitter 301, primary winding 
290 . of the induction-coil 300, rotary-Jine­
conductor 226, side-switch-wiper 131 ·c)f the 

60 first-selector A, rotary-line-wiper 40, rotary­
t;runk-conductor 241, rotary-line-relay 163 
to. the non-grounded terminal of battery B 
and to ground G. It will be noticed that the 
energizing current in this preceding circuit 

passes through u;e Yertical ii1;d rotary line~ 65 

r~lays 162 and Hiil ,diich are thereby enet·­
g1zed, i,nd as a result the trunk-release­
springs Hl9 and 170 nre brought into COil­

tact, lrnt since tl1P cirenit-co'ltrolling-relny 
214 is energi,,;erl the energizing circuit that 70 

ordinarily wonld Lie set up through the con­
nector release-magnet 172 and first-selector 
hack-release-relay G7 ii1 series is maintained 
opcm'd hy the said circuit-controlling-relay 
214-. ;:-,ai,1 circuit-eontroll ing-•relay hn ving 76 
Ileen onee energizetl the release of the switch­
ing appri 1·at11s cannot take place until uftel' 
suicl relay is dciin('rgizcd. fo1· olJv io11s rea­
sons. Attention is a1,:o called to the fact that 
the ]ine-relay-springs lG(i arnl 168 bi;ing kept 80 

against the grnund~spring 167 both wind­
ings 221 and ;!22 of the differmtial-relay 2:W 
arc energized. ·Through the winding ~21 a 
cu1T,'nt tlmYs from grou1111 G" through tlw 
springs Hi7 aud lGG to said winding 2:!1 and 85 

thence to the non-g1·ournled terminal of bat­
tery B and through the othel' winding 
~~:cl tli1-; 1.:l!l'l'l'!Jt floWs from ground C:". 
through the springs :-1G7 and 1(;8 to the 
coil ::%2 a lll1 tl11.'JH'e L() i he non-!!TOH1i1kd ter- :JO 
minal of lmttery B. This ret,y, huwen,r, 
as explaiiwd, when thus energized dor·s not 
attract its arnrnturn 223. The t,Yo subscrib-
ers heing thuo connected, and their trans­
mitters 301 aml au being in series with 95 

th.. J)l'irnary windings :29D and 31:J of 
their respective induction-coils 300 and 814, 
and p1·()vjrled with talking current, arnl 
their receivers 7 and 311 being connectecl 
in series with the secondary windings 320 100 

arnl 321 of their all(Jtted inclnction-co!ls 300 
and aa. the two suhsc:ribers in a manner 
,1·ell-kn<i'wn to those skilled in the art may 
n,n;- eomrnunicate ~:ith cnch other. Con­
:,ecLinu haYing been established, if the called 1!)5 

;-1 i! ,scriber restores his re('eiYer ::Ill to the 
s1Yiteh-hook the ringer 3-0(; is l'estol'ed :lcross 
the line and the trnnsmi ltm: ('ircnit is 1·e­

moved from across the line from the iustant 
that the springs ,H6 and 317, and 318 and HO 

319 are forced apart. Tims the circnit,con­
trolling und pole-changing relays 214 mid 
213 are restored and as a result the energiz-
ing cunent for -the transmitter 301 ut the 
calling sub-station is cut off and at the same 115 

time the operative magnets of the eonnector 
C are restored into connection :with the non­
grounded terminal of battery n-: Then if 
the calling subscriber restores his receiver 
7 he will ground both line-conductors 225 12( 

and 226 and. thereby. energize the vertical 
and rotary hne-relays 162 and 1G3 of the 
connector; and as a result the connector re­
lease-magnet 172 and first-selector back-re­
lease-relay 67 ( which latter relay in turn 12r 

-energizes the first - selector release - magnet 
84) are all efiergized in the manner already 
described .. This release i.s similar to the re-
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lease described hfter the subscriber received and 225• under its contrnl, and before the 1111 

the busy signal, the only difference being circuit-controlli1 tg-relay 214 has had time 
that the connector-switch-shaft 38 is rotated tcr become reene ·gized. 
and must first return to normal rotary posi- "Thus the cent :·al battery proYides current 

5 tion before it falls to normal vertical posi- for energizing ihe transmitters of the snb­
tion. If, however, the calling subscriber re- stations, but said energizing current is not 70 

stores his receiver first the release-circuits provided at eit lier sub-station until after 
are' different. As the switch-hook descends the•called subsc1 iber has answered.. Further-
the cum-arm J engages the ringer circuit more, a special relay is provided (the dif-

10 spring 15 and forces the springs 17 and 18 ferential-relay 2 lO) to enable the calling s1ib­
apart and destroys the circuit that provides scriber to relea: :e the instruments after he 7 5 

the transmitter 301 with current, which cir- has made .a .. ca] l and, therefore, while the 
cuit while established maintains the vertical operative magnt :ts of the connector are dis­
and rotary line0 relays 162 and 163 of the connected from the non-grounded terminal 

15. comiector C energized; and as a result the of batterv B. L will be evident that in such 
said line-relays are de-magnetized. _As the a system" the ex; :hanges may be made to ac- 80 

switch-hook is lowered the ground-release- cornrnodate ten thousand subscribers if de­
spring 30 is forced onto the vertical-line- sired, in which :ase second-selector-switches 
release-sprin~ 29 by- the cam 4 aiid at once would be used rnd in any established con-

20 the vertical-lme-relay 162 is energized over nection, such ai the one shown in Fig. 1. 
well-known circuits. As soon as- the spring The second-sek ctor would be located be- 85 

166 is forced onto the spring. 167 a current tween the first-E elector-A and the connector 
passes through the winding 221 of the differ- C, as shown in Fig. 3. The second-selector 
ential-relay 220, which relay then attracts is identical· wit 11 the fir·ljt-selector A, saw 

25 its armature 223 and restores_ the circuit- that the bridge- cut-off-relay 62. is ·removed, 
controlling-relay 214 and the pole-changing- and, furtherm( ,re, no normal-conductors 90 

relay 213, since the energizing cirCliit for s11eh as the cone luctors 244, 245 and 246 are 
these relays is controlled by the springs 224 provided, but i 1stead from the spring 322 
t,nd 225"- allotted to the differential-relay (similar to the back-release-relay-spring 69 

30 220. At once the connector operative mag- of the first-selector A) • a third or trunk-re­
nets are restored into connection with the lease 0 conductor 323 extends to the first- 96 

non-grounded terminal of the battery B, selector private. bank-contacts 324, jrist as 
and immediiitely after the switch-hook, hav- the third trunk- release-conductor 302 is con-
ing descended sufficiently, also grounds. the nected ·from th( c01inector to the first-selec-

35 rotary-line-conductor 226 and thereby ener- tor-banks. Wit:1 the second-selector in cir­
gizes the rotary--line-relay 163 at the same ctiit during a rt Iease, the connector line-re­
time th:at the vertical-line-relay 162 is ener- lays 162 and 161 would close connection be­
gized. As a result an energizing circuit is tween the _tru°:k -release-sprin~s 169 a~d 170, 
established through the connector release- as shown m F1€. 1, and thereoy energize the 

40 magnet 172 and the .first-selector back-i·e- connector relearn-magnet f72 1n series with 
lease-relay 67 that will restore the switches. /'the second-sele, :tor back-release-relay 325, 
It will be evident that while the calling sub-· 'which· relay in turn energizes the second­
scriber ·is making a. call, and each time that selector release-. nagnet 326 and .first-selector 
the vertical or rotary line-relays of the con- back-release-rel: ,y • 67 in series.. The first-

4 S nector C are energized singly, the differen- selector back0rElease-relay ·67 would • ener­
tial-relay. 220 is energized also; but the gize the first-Sl lector release-magnet, as is 
energizing of said relay before the called well known. 
subscriber has answered produces no effect . l)uring convHsation and durini the _tem-
of consequence. It -will be noticed, further.- porary establisl ,ment of the talkmg circuit 

5() ,more, that during the. release just described between any tw) subscribers, ihe. line-relays 
that takes place while the two subs.cribers' of the connecto1 constitute the sole resistance 

• lines are provided with talking current, as forbridging th, battery across the said cir­
soon as. the rotary-lin{l-relay 163· becomes cuit at the c_all: ng side of the condensers­
energized, after the vertical-line-relay· 162 that is.to say; fc r bridging the battery across 

55 has been energized, current will pass the c'ircuit at th~ right of the condensers_ 271 
through the other, side 222 of the differen- autt-~72 (Fig. 2)., It will be understood; of 
tial-relay 220 itnd,J1eutralize the latter;' but course, that oth ~r suitable inductive connec­
the energizing o'f the c_onnector release-mag- tions ma,y be substituted .for these con~ 
net 172 and the fi.tst-sell:lct?r back-releasE\- de1rs~rs, }or the bro~der purpo·ses o~ my in-

60 relay 67 takes place. so qmckly when the vent10n, and ac cordmg to the r~mrements 
tnmk-releasecsprings 169 arid·l70 come into of.different;cas11s. At sµch timeth4;1_circuit­
contact that the switches are restored before controllihg~rela v 214 and the pole-changing­
the armature. of t~e said diffetent~al-relay reAay :213 ·const 1tute the only· resista_nce ~or 
223 has had ,time io rest-ore the sprmgs 224 , bndgmg t"t\e b! ttery across the talkmg. cir-
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cuit at the called side of the sni<l condensers. 
In this way, there will be only two relay 
windings in the circuit for charging the 
calling subscriber's transmittrr, and in a 

& similar way there will only be two relay 
windings in the circuit for charging the 
called subscriber's transmitter. The dif­
ferential-relay of the con11ector has a local 
energizing ci"rcuit, as described, controlled 

::.a by one of the line-relays. The sub-station 
devices for operating the releasing mei;lns of 
the connector comprise means for first open­
ing the talking circuit, means for then 
grounding one side of the circuit, and means 

15 for finally grounding both sides of the cir­
cuit. It will be seen that these three steps 
are all necessnrY when .the calling subscriber 

, releases, but that oll!y the first step is neces­
sary when the called subscri~,er releases. 

20 The called subsc1·iber can, of course, de­
energize the circ11it-controlling-relay 214 by 
simply openii1g the line-circuit; but the call­
ing s~bscriber can only aceomplish this 
opim1tion through the medium of the dif-

25 ferentiaI-relay of the connector, and hence 
the necessity· of the three opernti,fos when 
the calling subscriber releases. 

The connectors herein referred to, and in 
connection with which I have elected to illus-

30 trate my invention, may be of the general 
type disclosed in I)atent No. 815,176, issued 
March 13, 1906, to Keith, Erickson and 
Erickson. 

It, will be understood, of course, that the 
35 resistance of the various relavs aud electro­

magnets can be readily adjusted to suit re• 
quire~ents and wi~h a view t~ obtaining the 
described method of operatwn. ;For ex­
ample, I have obtained good results by using 

40 relays and magnets having their resistance 
adjusted. as follows: The rotary and vertical 
line-rell,tys 163 and Hl2 500 ohms each; the 
vertical-magnet 171 GO ohms; the rotary~ 
magpct 173 60 olm~s; the prirnte-mag::r1et. 174 

45 3,i() ohms; the d1fferentrnl-relay ,yrndmgs 
221 and 222 500 ohms each; the release-mag­
net 172 60 ohms; and the baek-release-relav 
67 of the first-selector -1 ohm. The battery 
may be of 50 volts. 

• 5J The relays 162 and 163, and 214 and 213 
have sufficient resistance to regulate the sup­
ply of talking current to the sL1b-stations. 
In addition, these four relays have sufficient 
self induction to enable th<~m to act as jm- . 

55 pedance--coils for preventiug the passage of 
voice-currents through the battery which is 
bridged across the talking circuit dnrin_g 
con vP.rsa ti ,m. • 

What T cl~.im a;;; my im·cntior1 is:---
60 1. In a !.eh,pholl() S,}::,tcm, the combination 

of a tmnporarily cstahlislwd t~lking circuit 
exknding LPtween calling and called sub­
scribers' -sub-stati()11s, a co11<kiiscr in each 
side oi said. cireuit, a <:entralized source of 

65 bdking a.nil switchiJlg current, subscriber-

controlled automatic switching machinery 
temporarily retained in position to main­
tain the circuit for talking purposes, said 
switching machirn:,1·y provided with a pair 
!Jf line-relays controllable only by the call- 70 
ing subscriber, the two windinO'S of which 
collstitute the only resistance £or bridging 
(he source of current across the talking cir­
cuit at the calling side of said condensers, 
auxiliary circuits controlled by said relays, 75 
another pair of relays controllable by the 
called subscriber, the windings of which con­
stitute the only resistance for bridgin~ t~e 
source of current across the talking cucmt 
at the calle(l side of said comlensers, • oox- 80 
iliary circuits controlled by 8aid last-men, 
tioned pair of relays, and a fifth relay by 
which the ealling subscriber controls the flow 
of current to that part of the talking cir-
cuit allotted to the called sub-station. 85 

2 .. In a telephone system, the combina­
tion of a temporarily established talking 
circuit extending between calling and called. 
subscribers' sub-stations, a condenser in each 
side of said circuit, a centralized source of 90 
talking arnl switch.ing current, subscriber­
controlle,l automatic switching machinery 
hl':nporarily retained in position to main­
tain the circuit for talki_n~ purposes, said 
switching machinery provicted, with a pair 95 
9f line-rel~ys controllable .only Ly the c~ll-
mg subscnber, the two wmclmgs of wlnch 
constitute the only resistance for bridging 
the source of current across the talking cir-
cuit at the calling side of said condensers, 1c0 
auxiliary circuits controlled by said r~lays, 
another pair of relays controllable by the 
called subscriber, the windings of which con­
:;titute the otlly resistance for bridging th~ 
rnurce of cnr rent across the talking circuit lf :: 
at the called side of said condensers, aux­
iliary circuits controlled by said last-men­
tioned pair of relays, and a• {lifferentially­
wo11ncl relay by which th0 <'a~ling snhsrriher 
controls the flo'Y of current to that part of .u ., 
the talking circuit allottca to the called sub­
station. • 

3. In a telephone syRtern, the combination 
of a temporarily establishe<l talkin:.- ('irc11it 
externling bntwecn calling and mlic!l sub- 115 
scrihers' :sub-stations, a l'orid1·HHP,· in each 
si(le of said circuit, :i. ccritrnliz!:d >'011rce of 
ta lki1ig and switch i11g c11n·<'.11t, s111,scrilmr-. 
('Ontrnll<\(l a11tomati'c switd1ing rnachir)()l',Y 
klllporaril_v rdai1Hid in position to rn:iin- 12: 
tain tlw circuit for talking p11r1H1Hl'!-', Htlid 
switd1ing- m:u:hirn•t·y ·p1·0,·id(•d wilh a pair 
of li,w-rdn_v.c;.r:0111Tollahk 011l_y by tl1e cr1ll-
ing subscriber, Urn two wi.Jl(Jing-s of which· 
constitute the only resistance for liridging 125 
the so11rce of cnrrent across the talking cir-
cuit at the calling side of sai<l condenser!!, 
atL~iliary circ:uits controlled b.V said relays, 
another pair ·of relays controlh.1,},lle by the 
called · subscriher; the ~inding-s of which mo 
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constitute the only resistance for bridging 
the· source of current across the talking cir­
cuit at the calle<l side of sai(l cornlensers. 
auxiliary circuits controlled bv sa i<l last~ 

5 menti~ned pair of relays, and ii fifth l'(•lay 
by which the calling snbscriber c011trols. tlrn 
flow of Clll'rent to that part of tht' biking 
circuit allotted to the calle1l ~uh-station. ~aid. 
fifth rday having two "·irnli11gs n<lnpt(•rl to 

LO neutrali?.•~ each ether wlwn energized in 
parallel. 
• 4. In a teh•phone sy,;tem, the combination 
of a temporal'ily (•.-;taLli.~1H\rl talkill;! eircuit 
extc>nding hetw<'en calling am1 called sub-

15 scribers'. sub-stati(lns. a con<l<'nser in each 
side of sairl cirr:nit, a centralized source of 
talking arnl switching current, i=i\lbscriber­
controlk(l a utom·atic switching machinery 
temporarily retained in position to maintain 

20 the circ11it for tnlking purposes, said switch­
ing mad1iner_v p1·01·ide<l with a pair of line­
relays contrnllable only by the calling suh­
c'Cl'iber, the t,rn windings of whi('h consti­
tnte the only resistance for bridging the 

21\ :;ou1·ce of <:urrent across tlw talking circuit 
at the calling si<1e of said eowlensers, aux­
j I i,H':}' circn its controlled l1y said relays, an­
other pair of relays controllalile Ly t1w 
<·.tlled s11bscriber. the ,Yiridings of which 

30 ,constitute the oniy resistance for hridging 
the source of c11rrent across the ta] king cir­
en it at the en llecl side of said condensers. 
:u,xiliary circnits controlle(l by sai(l last-
11Hmtioned ·pai1· of relays, and a fifth telay 

3.5 hy ,rhich the caHing sub::wribcr ('()TJtrols the 
flow of enrrent to that part of the talking 
circ·11it allotted to thP ea]!,,d sub-c;t:ition. to­
g(•thel' - with a tnrnlc-relense-,·in·nit con­
jointly controlled by sai(l liue-1·elays arHl one 

40 of saicl secornl pair of relays. 
:;, Tn a teleplwrw sy~tP111, thP <'omhin:d.io11 

of n trmqJOraril,v P.~tabli;:Jn,d 1:dkin:r. f'ircnit 
t>XtPnding lwt\\"cl'Jl calling arnl <:al.led sub­
scrilwrs' sub-stations. a <:01Hl<.>11SPI' in <'nch 

• .t5 s:i<le of said ci1·c11it, i't cPnt.raliz<'d so11rc<\ of -
blking and switching c:tl!'l'Cnt,. s11\n.;c1·iher­
c(JJ1trolled :rnt'omatic switching 1rnH:hi11er,v 
kmporn1·ily n•taincd i11 position to main­
tain tlw cin·11it fo1· talking purposes, sai(l 

50 switdiir:g lll:t(:l1irH:r,v prodded with a pnir 
of linc-1•p]ays controllable only liy the call­
ing s11hscril>P1', the hn) ll'indi11gs of w.hiclt 
(:1>11stit11tP tl1<' only 1·<:sistance fo1· hri<lging 
Urn ,;0111·c·P of c:11r't'('llt :1c1·oss tlw t:ilking-cir-

56 r:11it :it the ('H]ling sid<· of s:iid condpns<\J'S, 
a11xiliary 1·ir('11it:; contm!11•<l h_v said relays, 
1U1<1tlP:1· p:iir of relays c1mt.rollable liy the. 
e:ilfod s1d1s<:ril,Pr,, the ll'indi;1g,; of which 
r:011st i111tP ( lw 0111 y resisb111cc' for bridging 

60 the :-:0111·c<' of c11 rr<'nt atmsi-; the talking ci1·­

cu it at the rnlle'i1 si,fo of s:tid c:ond1•.ns<•rs, 
:inxiliarv _ c:frcuits controlled by said last~ 
111\irit:on.ed pair· of relays, and :t fifth relay 
by which the calling suhscribc_r control;,; tl1e 

How of l'lll'l'Plll'. to that part or thl' t:dking 6b 
,·i1·f'uit allott('(1 to the <·allPd sul,,station. to­
gether 11·itl1 a.1 ('ll<'rµ:izillg ('irrnit for sai<l 
fif(h l'<'lay. ~ai( <'ll1•rµ:i;1,ing cil'<:11it controlled 
hv one of sni(l liue-rda,·s. 

• C. In a tt>l<T ho1w systP111.· tlw c·o111bi1rn( ion 70 

of a tPmpornr ly pc;tal,li:-fo,d t:tlking ('Ll'('llit 
extending lid1.;ppn e:illing and f':11lPd s11h­

s<Tilll'r,,' i-llii-.-I :1tio11c;. a ('<llldPll:-i('I' i11 each 
si<le of sai•' l'i '(•11it, a cPntnilizPd source of 
talkin:r ,111d s 1·itc·hing c11r1'<'llL s11l,s,·1·iber- 76 
contrnllr-d ant ,rnntic ·sll'itching m:H:hine1·v 
temporarily I'( tnined in po;-;ili<>ll to 1Hai1i­
tain the eirc11 t for talkin/! p11rp0Sl'S, sai,I 
s,Yitchi11g rnnr: iiuPry pl'ori,kr.l with a p:ur 
of linc-rt>la,·s ,:ontroll:1hle onlv Irv the cnll- 80 
ing s11l,sniiJp1•. tliP !11.0 \\indi'ng.~ of which 
con;-;titutP tlH• cnil.1· t'(•sist:1m·e fol' !,ridging 
the HJ11r<·e of c111T('11t :1<'1'0',S the talking cir­
cuit at tlH' \'al linir sidv of' c:ai(l cone lensers. 
auxiliary <·in·11it.s·;·ontrolh•d h,v said n•lays; 85 
:111o(lwl' pnir i I' 1·1.•lay,; con(rollnl,lp by the 
(::died ;-;1il:s(']'i! ('!'. t!H' 11indings or which 
cm1:-:lit11t(• th<• rnily n,:-:i:-tanc(' for hl'idging 
tll!' srnIr<•(• of ,·11lT(•JJI :1<'1'""·~ tlw talking <"ir­
('llit at t!w r·:i lt·d .c.;idP ,,f s:iirl 1·0111le11:-:(•rs, 90 
a11xilia1·1· <·in:1 it:-: ,·,rntrnlled l,1· :-:aid la:;l­
me11lio1i'('1l pai1 of 1·1.'!a,vs. and ;i- fifth !'Play 
II\· whi<"l1 tlw c illina: s1ilw,Tii:PI' ('Olltl'Ols the 
f-fo\\' of tlll'l'<.'ll, to lh,1t part of !lw talking 
<:ircuit allotted lo 111\' c:dk,1 :-:11lH;b1ti<i11, oni:, 96 
of s:1id S('('ornl pair ot r<'lays p1·0,·ide(l \\'ith 
uwam; for eonlrrdli11g. Uw l!01,- ol' talking 
< 111'1'('1 It, to (JI('(' I rl i I l(! si ii 1:-c.cl'i I)(• 1·\ SIi lJ-st:i t ion, 

T. [11 :1 I.Pl1•p 1<1111.',;yst<•ll1. tlw ('0111l1i11ation 

of a t.P111pornril.1· 1·:-:i:11,li:,lll'd t:ilki11g cin:11it 
PXt<·nding 1,..t, ·('I'll (''' i! i 1w :1 ud <·al!,·,1 s11h­
scrilil0 r:~' ,:1i!J-:-:I ntio11;;, a c11nd1•11:-cl'l' in P:tch 
side· of :0 :1id c:i ·<·11iL :i ,.,,,,tr:i!iz<"d :-:11111'<'(! of 
biking n11d s'ci("11i,n1! ,·11rn,11t, s1ilJscrihP1'­
<·011troll<"<I a11l,,111atii! :-;11·i(('l1i11g rnaehi11Pry 
!<•111f)()i'nri!v n laim•<l ·iJt position to main­
lairi" th,.i (:ir<:uit for tni!ting p1Jrpos('fi, :-;aid 
sll'itchinµ: nia<· 1i1wr,v prnridP.d with :{ pair 
of lirw-rdan; , 011troll:d1hi. 011lv liv th\' c:111-
ing s1il,:-,(:l'iiJ('l', Lil(• (\yo ,,·indi'nµ:s of' \\'hi('h 
<'onstit11t<: t!H• 011ly l'Psist:I1H:(' l'or !,ridging 
tlw ;;011rc<: of<' 11·1·P.11t :l<'ro:-s th<• ht I king cir­
c11it ut tlw <':ti ing side of said <·011dl•ns<'TS, 

:'.11:-:ili:iry 1·ir<'1t'IS r•onfroll·(icl liy sai<l relays, 
arn,tll('J' pair ( f rPl:iys coutrnllal,le 11,v the 
called s1d1s1·ril111·, tlie ll'indi11gs of ll'hi1·!1 eon­
si:it11ti: tl1P 0111.' l'<•sistanc<• for !1ridgi11g the 
SOIIJ'<'(' of <·111T, nt a<·r,ws tlr(' t:dki11g circuit 

'at th1: c•:i)l<'(l :-id1: of said ('()lidPIISl'I':-', :111x­

ilial'V <:il'Cllit:-: 1:011tl'()IIP<l l11· s:1id l:i:,(-11H'll­

tio11i:d pair of rl'lays, :1nd.:1 dilfr1·<•11tially-
1Y1111rnl l'Pl:i\' 111 11·l1i1·li il1P r·:t!li11g· s1ilJ,;<Til)('i' 
cont.rnls tl1i1 fl; 11· of <'lll'J'(•11l (o il1:1t part of 
tl11: biking cil'i nil alfottl•d to Jlw c·al!r,d ,;uli­
st-utior1, oni•. of ;aid sei:ond p:1irof l'Pla,vs.pro­
Yided with llt(•.:1 ns for mnt.rolli11g tlH· flow of 
talkiug curr(m i to tlw c·:dling s11liscrilH?t''i-i 
sub-station. 
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8. In a telephone syslem, the combination conjointly controlleJ by said three relays, a 

of _a temporarily established4 talking circuit ,lifferential-relay, an energizing circtiit for 

extending between calling and called sub- said third relay, controlled l,y said differen­

scribers' sub-stations, a condenser in each tial-relay, and a local energizing circuit for 

5 ~de of said circuit, a centralized source of said differential-relay. 70 

talking and switchi11g current, subscriber- l l. In a teh;phone system, the combination 

controlled automatic swi1 r:hing machil1ery of a pair of lin( .. •rc!ays, :t thil'(l relay, release 

temporarily retained in position to nrni~- mechanism, a hunk- releasP - circuit con­

tain the circuit for talking purposes, said jointly controlled by said three relays, a dif-

10 switching madiinery p·rovided with a pair ferential-relay, an energizing circuit for said 75 

of line-relays controllable only by the call- third relav, controlled by said differential-

ing subscriber, the two windings of which relay, ancf a local cnergiz'ing circuit for said 

constitute the only resistance for brid~ngthe differential--relay, controlled by one of said 

sonrce of current .across the talking circuit at line-relays. 

15 the calling side of said condensers, auxiliary 12. In a telephone system, the combina- 80 

<'il'<'llits eont.rollccl b.v sni<l relays, another tion of a pai1· of line-relays, a third ~·ela:r, 

pair of rela~·s ecmtrollable by the called sub- release mechanism, a trunk-r('lease~circmt 

scriber, the windings of which constitute the conjointly controlled hy s:1i.d three relays, a 

only rcsi.::tance for bridging the somce of differ-ential-relay, an c1wrgizing circuit for 

20 cm:rent across the talk11ig • circuit at the said third relay, eontrolled by said differen- 85 

called side of saicl condcn~ers, auxiliary cir- tial-rl'!ay. and an energizing circuit for sa-~d 

cnits controlled h)' said la.~t-rnen1.ioned pair differential-relay, controllPd by one of s:ml 

of relays, and a fifth !'('lay h,v which the line-relays. 

calling subscriber contrnls t.hP flow of cur- 1:1. Ir1 a tdi·pho11e sy,;te111, the <'ornbina-

25 rent to that part of the talking cireuit tion of :1 talking circuit, a connector pro- 90 

allotte<l to the callefl sub-station, sai,l fifth Yide,1 witlt a l'Please mcdrnnism, a release­

rdny h:ning two windings adapted to neu- iwtr,pwt, a releuse-rclay, an energizing cir­

tralize each other when energized in par- cuit for ;;aid. rckase-re1,1y, including a por­

allel, one of said second pair of relays pro- tion of said tn !king circuit, a differential-re-

30 vided with means for controlling the flow of lay controlling said energizing circuit, and a 9/'i 

• talking current to the calling subscriber's local circuit for energizing said differential-

snb-station. - relay. _ 

9. In a telephone system, the combination , 14. In a telephone system, the combina­

of a temporarily established talking circuit tion of a talking circuit, a connector pro-

35 extending between calling and called sub- • vided with a. release mechanism, a release- 100 

scribers' sub-stations, a condenser in each_ magnet, a release-relay, an energizing circuit • 

side of said circuit, a centralized source of for said release-relay, includin&' a portion of 

talking and switching current, subscriber- said talking circuit, a differential-relay con­

controlfod automatic switching ma.chinery trolling s:ud energizing cfrcnit, and a local 

•o temporarily retained in position to maintain· circuit for energizing said differential-rel11y, 105 

the circui_t for talking purposes, said switch- togethe1· with a line-relay controlling said 

ing machinery provided with a pair of line- local drcuit. 

relays controilable only hy the calling sub• _15. In a telephone system, the combina­

scriber, the two· windmgs of which consti~ tion of a talking circuit, a._ conrn~ctor pro-

(5 tute the only resistance for bri.dgin~ t~e vided with a release mechanism, .a release- 110 

source of current across the talkmg circuit magnet,· a release-relay, an energizing cir-

at _the calling side of said condensers, aux- cuit for said release-relay, includmg a por­

iliary • circuits controlled by said relays, an- • tion of said talking circuit, a differential­

other pair of rela,YS controllable by the called relay controlling said energizing circuit, and 

50 subscriber, the wm,dings of which constitute a local circuit for energizing said differen- l::Hi • 

the only resistance for bridging the source of tial-relay, togeth~r with a line-relay con­

current across thfl talking circuit at the tro}!ing s~id local circuit, an~ a ~runk-re-

. called side of siid condensers, auxiliary cir- lease-circmt controlled . by said lme-relay 

cnits controlled by said last-nientioned pair and release-n1lay. 

55 of. relays, and a fifth relay by which the call~ . 16. In n. telephone system, the combina- • 120. 

ing subscriber controls the flow of current to tion of a trunk-release-circuit, line and re-

that part of the talking circuit allotted to lease relays conjointly controlling said cir-

the called sub-station, one of said last-men- cuit, .a line-circuit for energizing the release­

tioned pair of relays prqvided .with means relay, an additional relay for controlling 

60 for shiftinµ; • or transposing the winding of • said line-circuit, and a local circuit for ener- 125 

one of the line-relays from one pole of said gizing said additional relay. 

source of current to the other. 17. In a telephone system, the combina-

10. In a telephone system, the combina- tion of a talkin~ circuit; a connector pro-

tion of a pair of line0relays, a third relay, vided with a pan· of line-relays, a differen- . 

6~ release mechanism, a trunk-release-circuit tial-relay, parallel local circn.its for the 130 
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winding:-: <if ~a id di /f1:1·enl i!l l .l'l't"ny, cou- wi11di.ig., of :-:,Ii .I lli fferentinl-rel'i1y, cone 
trolll'd J,y cliill li·ll(.','l'l'-111,1'.S, close<l_ wlien tho fr1illc<l "by sai,l li 1e0 reJnrs. closed when the 
]\\lt\!1',Hl'l' ('IH'l'~i:r.l'<I. and H l'il'vllif ('(_llllrnlle<l ln:ttvi· :l"I'(~ (•ll('i°"giz:d, a' chcnit- controllccl,.by 
·1,r.:-:aid ditl't•1·1•nlinl-1\·l:1r. "n1d· difft•1;l't1ti1rl-1 l'la,i·, :h1cl11ding il portion 

5 ' l ~- [ 11 n frkJ·•li"!H' c".,-~tt.•111, the 1·01i1\1irn1- nf. c:ii1I· t:dkin;{ ei :c11it, 8111tl co11nector being 'i": 

ti1,u .,r n 1:ilkiiig· ,·irc11iL a 1;01111l•1·tor pro- ,tl~o JH'ori<l(.'<l" wilh a l:rns)·· relea;;c ·circuit, 
·,·icl,•_d wi(li :1 pair ol' li1w-1·l'lny:-:; a diffl'l'l'll- :11111. PIPdro-magretR conjo•i,ntl,v controlling 
_(iiil-·n·l,1,1·. pnn1ll1•l ln,::d 1·irc·11its foi·_ the ,-:tid l,11:-:\·.·n•ka~c- 1jr~1iit. 
windimr:-: ol' ~aid i!i!l'i•n•!;ti,d.-n•laY, t·on- _ '21-. iii' a tl'l_l\}"ll one syst<>m, the ·combina-

lil l1·olh•d·l,1· ~n•i-.l li111• 0 1·p\ar~. d1;si•il" ll'ii°en the _ti011 i·>f a talkinµ 1·.ircnit, a connector pro- ·73 
-l:1tl1ir ar,·· ,·1H·1·!J:i1.1·,I. :inti :1 1:i1·1"1i°it controlled ,·i,Jt,ct\\"ith a. pai1 of li11e-l't'l:1y,;, ;1 1litfon•n-
1,y ~nid diil'Pl'l'llti:d-n•lay, int:hH[ing a voi·- tial-relay, par,~n ,1 local cil'cllits· for the 
tion ,,f s.:t-id tnlkin7.,·ire11i.L •. . • winclings .. of tini I tl-iffe1·t•ntilll-rdny, cone 

l :1. •• fn: ·,1 _tP!t·phoqe 1,y:'tPm, ·the combina- th>lletl • bv sait1. l_i 1c-l'eli1y::;. closed' wlwn the 
Hi "tion -of_ it lalki11g- c·i1·c·11it, a· ('0llllector pro- latter lll'e Clll'l'/.di•d, a c'ircnit cpqt:rolhi<l by c:: 

vi1h•d w itl1 a rPlC'ase mt•elin11isni. a rdr.ase-. f:\i<l" difft•rentinl~1 eh1y. "aid connector Heing 
111:1·gm•t, :a relea,je-relav, an t•neigiziug ell'· a ],;o .JH;OYide<l \Yi th ':i lrnsy relea~l\- cil-_e11 it, 
c11it" fo,: ,;aid rdc-nse·-rel:tJ;, including a por- llOl'lll;\I]~- O[ll'll :ll tJ -nom"rnlly clo:-ied ,;1nteh­
ti,m of i:H!i<l t~llkin·g _C'ir<"1_1it; ·! fliffer~nti1\l- 1ioints in s.11id 1>11, .Y rek'ase ril'cult. and eke, 

20 1,cla.y ·ecmtrq]hng sa11[ cnerg1zrng c1rclllt, t1·0-map;nPts for operating- snid switch- f~ 

nntl it liJC'al circuit for t:'llCl'/.('izing- sai_tl <lif- points aml tlwrt by con_joiutly controlling 
foi:c11tinl-n1lay, snid· <:onnc<'tor bei11g also ~:iid li"n::,v n•lea~e ci-rc11it. ' 
prodtled ._with ·a bi1sy release i·ircuit con- :.!ii. Jn' :1 t1•.lcpl one ~Y>'<k111,· the combina-
tl'olktl by saicl rc>!C'ase-reby. tioll of n lalkin_( c·ir<'llit, _:l 'CO!\ll\'Otor pro-

25 20. lit· a telephone syst€m, the comhinn- ,·idr>d- ll'itlt a p:ii • of linl'·t·ela:,-·s, a di:fl:eren- ~ ~ 
tirn1 of a.talking circ•uit, :i l!OJrnector pro- li:il-n•l:1_,·, parnll.•I lol':Jl ci1·<"1tit::; -foi· the 
\·idt>cl with- a release mechi1nisrn, n release- ll'inding-:, • or·• sa tl ·l1iffl'l'ential-relay, con-· 
mngnet, a relensc-relay, im .energizing cir- tnill1•d by ~:1id li11e-rel:1vs. dosed when ·the 
coit. f01·· sa:i~1 release-relay; includi9g a· por- la ltt•r -nr{i -l•1u•1·Ji:i~ l'tl. a c."irc1·1it controlled by 

30 tion:._of said talking circuit, fl' <1itfot·ential- ,:u i<[(li lfl'l'l;!lli,(1-r ,l!{y, ii~dllthng aportiop o'f 95 

· reh(y contt-ql_ling-_ s~id enet·~i:-ing ?ircu_it, ~a itl talki11g- <'in•11 t. !,ni~: connectol'. bc.ing also 
·.nm1 n loeal c11·c111t for encrg1zrng saHl <.hf- • pro1·iill•<l 1i.ith a lms,v l'<'kaso circuit, noi::-­
_:fernntial-refo_y, together with ·a line-relay malls op<'n ·,w1l norr\"ially closed ,switch­
conti·olling said local circuit, said connector point, in -::,n i(l b11: :v re1ei1se circuit, and clec-

ll5 Lt>ing nlso .j)l'o.Yided with a p11sy/release cir-· h·o,rcwg11d,;' fnr • operating -said switl)h- 10J 

cui_t cont1·olled by -said release-relay. p1'>i11t.-s ·u1Hl tlH•.1•1 by co1ijointly • controlling 
• 21. ln a tekplione syste111,. thf coinliinnc sn ill lJiiS\' \'Cl case circuit. • 
tion. of I\ tnlking ciri:'11it. a !:Olllll\Ctor pro- :?fi, Iii a tekpl ,one -syste11), the combina­
,'itle!l wit.h a n'irn~w- mechnnis1i1; a rele!lse- tionof ,1 batt,•1·y ltaYing 01ie pole grounded, 

40 1n,1g11et., a n,ll):J!';C-l'l\l:l)', an _(;1wi·gi,,i11g Cll'- a C()llll_t'dor pl'O ·iilc<l \\'i.th a differential~ lJi:i 
<'·_nit for s:i itl rC'len:-:Pd't•lny, inclmling· n por~ rt•lay ha ring botl1 oJ its_ ,vindings pcrma-
tion of Sil id t.ilki11g l'ircnit, ·a di tFt'l'l'lltial- 11Plll ly ('()llll(;ete: ll'ith the non-gr_oundecl 
rciuy cobtrolling .,::iid en1.•rgizing c•i1·1·11it, a pohi "f :-::lid b:1tt :,1•.,-, mPans for connecting_ 

• 1oenl eircui.t fol' l'tlcirgi1/,i11g sai<l <lifft•1·t>oti:d- the 0U1t'L.- t\.'t·min 1ls. of ;-;aid windings :with 
._45 riila.y. togctl~erwith a li11c~n·lay-q1ntrnlli11g till' gro11111k1l pifo of the battery, ::,nd n. 11n 

snfrl kx,:il circuit~ nncl a frimk:J'l'.lC',ilSC-Cit·~ J'('h•n~<·- cil'l'llit Cl Iih•olkrl .by said rliffor~n-
fllit. controllt1cl. by sui<l line-rclfy ant~ re 0 • ti:il-rt>lnv,. ·- • • • _-_ •• 
H•:1:-:P-l'<'ln,v, s:iid connector heing also pi:o- :.!i'. T 1_i n _tl•l1.>pi 1cmo .,.)·sfl,m; tlici combinri.­
yidiid· 11·ilh n bi1sv rdense' ('il't:tfit co11ti:ollcd t.it)!l _of n hatt(•rx ln1 ring O)lC pole p;ro11ncJcd, 

-.-,,;i bv- s;iitl i1;!en~e-rc;bv: • . 111] a11.t.11rnatfr :•W tch prn1·i1h,tl with ll (lime lE 
.. •- • ;2;!.. In.:, t(•\epho;;e :-:y~te,rl,i th~ ~01rii'1\"i1a: hlt'•\Yo11nd 1·t•l:i\' hn,·i1iu: b<Jth of its wirnl-

-· fi11n; tiJ' '.' -t1\lking ei i'{'.llit, -t\ ·eoru_1ei:to1.- p1·(i- j II_!.[:-: IH'l'lll:\IIC'llt I:. ('Olllii,cfrtl with the rioni,: 
' ti_dt•il \\'i(.11 a pnir i1-E_ line-rel:tys, ti tlilfol'l'II~ gro1111di,.J pok- .(: f :,nid. bntter.v, linl!~i·cla.ys 
• thl-.r<:Jni,- i;a1·:1 lkl lpc:tl d1·cnits f"or tho • ·-ro1• 1·<>llllt'.-l.i1w • t ll' othet· -h•1·minah;·:of.· the 

t,6'Willdi1rgs .of· .. ~:iicl di!fol'Pntiahrela,v, .. con- s:,id '.l!pding.;;~ \\ ith till' other pole of the ] __ 20. 
t(•6llt'<l l,y .snitl lim)c1·c,Jays, clos~1 whc_n tlw liaH<!l'Y· arnl s,1 ifrhi11g ml'1rns cuntroifrcLby-

• ]11tti,r.ar1i_P1t<'h::i:1.i•d,-a drcuifconfrollPtl by ;;ai,l t'l'lav. -: . - • :_ • 
-$ai<l di lfi•1:h1t.ia:l--rnlny, ,-aid ('Qllll'cctot· being ::!f.:. T11· II t-Pl<"P !(HIP ~.1:sti•m, th(\ -~omhi11ri-­
·.u lsir .j)l'O\'i<lct1 with a -1,m(y 1·el\lrL'iC circ11it; . t.ion pf ;t tl'lll))()f'il l'ilv e~tablbltod talking circ 

60 -niitl ... t•lN,t_110,1ti_,1gnetscimjoiutly, contr<JUing 1·1i.it. ('X(('!Hlin1t l ('t.,\:1;cu: ·culli1ig ·and called 1~5 

sa i"<l ·ln,sy n,lt\:1:;c citc1iit. s1ili8t>l'ihci·R' s11bs1 atioi):s, Ii cnhrfon~el' in each 
2a:J1i' a .. telq)hone sysh!lll; th~ c_ombina- sidii pf· :;n i11. <-·i l'C 1it.·. a i:(•nt.1·i1llzed sol1(·ce of 

• tion oft ;t, t11lki11g. circuit,. a CO!}nectot: pro- taU,iu~ ai1J :,.i,'i :t:]'1illg Cllt'rent; ilnbs~1•ibe1;-
' \,•i<fo<l wifh R Jutir·of linc0relays, a cliff'erenc' wntr0Un<Ln,pfo111htic, s.1yit.r:h!i1g inucl~ine~y "Lie: 

, >~; ti:1lctel:ty,· 1)u1'1dl~l _ lo~_n.l circuits for_ the tempopir1_lyy~ta 11ed rn position to 1Unmta111 
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the circuit for talking purposes, suiri switch- the source-of current ac1·oss 1111> talk_inir cii-­

ing machinm·y_ proYidcd \\'ith u pair of line- cnit nt the calling. si<le of said cc:ndenHL'I':-. 

re.lays contl'Ollnble only by the calling sub- auxiliiu-y circnits controlled b7. snit! relays. 

scriber, the two windings of which con- mea_ils cont~olled by snid auxilia1·y cfrcnits 

5 stit11te the only resistance for bridgin1; the ha nng ve1't1cal motwn to select n group nntl '1'.l 

so11rr.e of current across the talJ.cing c1rcnit rot(lry motiou to connect ,"l'ith the· lh•sired 

. at the calling side of said condensers, auxil- line in the selected group, a11othe1· pnir of 

iary circuits controlled by so.id relays, refoys controll:ible by the called s11hscriher, 

means controlled by said auxiliary circuits th • windings of· which constitute the onlv 

10 ha Ying rertical motion to select a group and 1·esistnnce for bridging t_he i;o1ircc•of ct11"rc1it ·;, 

rotnn· motion to connect with the desired ucross the talking circ111t at the ca llecl side 

line [n the selected group, unother pair of of said condensers, auxiliary cirC'_11its con­

rc.lays ,:ont roll:1ble b,v the called subscriber, trolled by said lust-mentioned pair.id' relays, 

ll1n ''°in,1int~s of which constitnte the only an~ a fifth refoy by which the calling s111i-

)5 n•si,J::n<·-,· fot· bridging the source of cnrrent scnber conti-ols the flow of current to fhnt '" 

anc:s~ th,,. tnlking circnit at the cnl!cd si<le p:ll't of the talking circ11it :dlottP,1 to thP 

of :,:,id ernir.l,,nser~. anxiliarv cir<'uits con- called substation, said fiflh 1·l'la~- ha,·ing ( \\"o 

lrulkd Ly .,,,id la~t-1nPnti<,ne.,i pair of rel:i,vs, windings adapted to neut.r,dize each iithPI' 

:1Hd :1 !ifil; reluy by v:hich tlic calling sul·,_ when energize<l in pnrnllel. 

20 suill('1· :·<",ntruls the flow of current to that. 31. In a telephone systen\, the ernuhina- [} 

p:1J'l 1Jl' th,• talking circuit. allotted tu ll1t: tinn of :.i tempor:irily estahli;;lw<l talki111! 

,·;d 1l'd !-Pld,1tion. circuit extenrli11g between calliHg and called 

:,!i. lli n telephone sy~(1"111, iii<• ,·ombina- ·-s11bscribers' s11hstations. a concle11,:c1· in l':tl'h 

ti,,n ,.[ :1 tr·mpornrily ,,st:d,Ji.c;]ll'd talking- ~irlc: of ~:1i1l <'irc11it_ n <:enfr:1\ized s1111n·e of 

25 <'ir,·11!( ,·:--tvlidin.~ l,et1rc,·11 <·:cliing a11<l callrd tall<ing anrl switching c11ncnt, s11hsnib!'r­

,.,:,l,.0 ,Tii;vr.< .-iihstations. ;l cond,•n:'l'I' in cad1 controlled ,111(Sinati<'. ~\\'itchin~ ll\:lcl1i1H'l',I' 

, idP ,,r ,,aid 1;irt"11it_ a Cl'11tralized :co11rcc of tcmpora.l'il_y relai11rc! in !HJsition to rnnin­

talki11g and switehirig c11n-,•11t. s11b~criber- tnin the circuit for talking purpos<•s, ~aid 

cunt.rcilktl n11t.om:1tic switchini machinery s1,·itehing machi11<•r_\' prnvided witli a pair 

30 tempor:,ril_\·· retained in position to main- of line-r<'h?s controll_pL!c only by the calling '.'G 

t:,in tlir: '.·irc1iit for talking pt1l'poses, said snbscriher, tlw two winrlings·nf ,Yhich con-

:,1·, it<:iiir,!..: ,na(:hincry pro1·ided with a pair stit11tr. the only resist1rncc for bridging thr. 

i,f !ir:,:-rrlav;-; eon(rollable onlv hv the call- s1,11rce of c:111-rent :1cro6s the talking circuit 

ing rnl,scriiwr, the two "·i11<l[ngs of which nt the <:nlling side of said eondcnse1;,;, anxil-

35 ,:onstitnte tbe only resistance for bridging iarv eirc11it,, cnntl'OllalJle bv said rclu.1•,_ 1,c 

theso11rce.of ClllTcntacrossthc tnlki11g-circ11it Jn(';lllS co:1t.r,;1lerl b"v said a11xiliarv circ1iits 

at t1w <"ailing side of said cundem,'rs, nu:xil- ha \·ing nrtieal motion to sclcd a group .anrl 

i~ry tircnits controlled by sai<l relays, rntarv motion to r:(.mncct with· 1hc <lt>sin•il 

mea,ts coi:trolled hy said :rnxiliarv circ11i!s lin,,._i"n llie selected 'gronp, another pair nf 

~o ha,·ing ,·ertical motion to self'l't a group and ~-eJ;1v:; co!l!rollaLle hv the cnllerl s11hsrrihc1·. 10 ~ 

rot:n·r motion to connect with the (l<'sirccl tlir ·,,·imlings of 1d1lch co11s!it11te the• 011\_v 

Jin"- In the selected group, another pair of r<,:;;i.-,b 1wc for hrirlgiri~ th<• so11r<"l' of r:11rn·nt 

relays conti-ollaLle by the ·called subscriber, aernss the tnlHin!! circuit :1l llH, r·allr>cl sid,~ 

the windinl,!·s of which constitute the only of sai,J c<mr]ms<:1-s, n 11xiliary eil'c11its con-

45 re!:'istance: for bridging the source of current frnllcrl l,y said last-int•utionc<l pnir of relayK, 11 0 

acrns~ the talking circuit at the c:1lled ~ide and a fifth relay by which the enlling suh-

of s:iirl eond,msers. auxiliary c:ircnits con- scrihL>.r controls the flow of 1·11rrent to t.hut 

tro11N( l,y said last-mentioned paii; of relays, part of the talking circnit allotted to the 

nnrl a ,]iffcrentinfly...cwotmd relny by which cnlled snbstation, toin•thcr with ll trunk-

50 the c:llling subscriber controls the flow of rrlc:ioc-circnit conjointly controlled !iv sai<l 1u 

cnrrent to that part of the talking circuit line-relays and one of said second pair of 

nllottcd to the called substation. relays. 

,. 30. In n te.lephone system, the combina- • 32. In a tdr.phone system, the combina­

tion of a temporarily established • talking tion of t, t<\mpornrily established talking 

li6 circuit extending between calling ~rid- called circuit exten1ling betwe<m cnl1ing and ciilled 120 

suhscrihcl's' substations, a condenser in tnch subscribers' snbstutions, a condenser in each 

sicl<> of said circuit, a cnntrnlized source of side of sai1l circuit, a ccntrnlized source of 

talking and switching eurrent, snpscribcr- tulking and switching c111·rcnt, subscriber­

controlled uutomntic switching machinery controlled . automatic switching machinery 

eo temporarily ret-ained in position to main- temporarily retained in position to main~ain 1?.5 

ta.in the circuit for talking pmposcs, said the circuit for talking ~urpose!I, said switch­

switching machinery provided with n pair ing machinery providea with·• pair of line-

of line-relays controllable only by the cnll- relays controllable only by the calling sub-

ing subscriber, the two ,vindings of which scriber, the two windings of which consti-

M• constitute t,)le. only resistance for bridging tute the only resistance tqr bridging the 130 
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s~11ree of cut·1•(•t1t ner~ss the talking circuit tuk. the only i-esistance for bridging the 

nt. the cnllini,r side of snic1 condensers, aux- sou rec of curt·rnt across the talking circuit. 

iliary. cii-l'uits controlled by snid rel11ys, at the rnlling i id(• of saicl condensers; aux­

means controlled b,: sai<l anxiliarv eil'cnits i1i,11·y (·ireni'tH co11troll~d by said 1;elays, • 

5 hin-ing ve1·ticnl motion to select a gronp and menus contt-oll, ll hr said nnxiliarv circuits 70 
rotarv motion· to eorinect with the desirll<l having vel'tiral 111ot1on to select a group and 

Jiiie 111 the selected gi·onp, another pair of rotarv motion to comwd ,,·ith the desired 

,relays rontrollablc by the (':1lled subscriber, line 1n the sehcted group, another pni1· of 

the windiMrs of ·which cohstitnte the onlY relays c•ontrollr hi<' bi• the called subscriber, 

lj resi:;tanee f~r h_ri!lgi_ng t_lH• Sl\lll'ce of enrl'~1it . the win1lii1gs ot whieh !'onstitnte the onlv re- 75 

ac1·oss the tnlkmg <·11·emt :it the e,dled side :;isbmce fo'i· ht· dginµ: tJi,, sou1·ce of ci1i·l'ent· 

of ,mid conclenset'f', auxiliary eircnits con- ncross the talk Bg- cirenit nt the cnlled side 

,.)1•olled ·by, said last0 m('nti011e1l pnir <,.f re- of said eornlN sen;, auxiliary eircnits eon­

lnys, nnd a fifth relay hy which the rnlling trollt•ll by snid :1st-mentioned pai1· of relays, 

15 subsn·il1ti1·. eontrols tl1ti How of cn1-r<•nt to ,l!ltl n d1ffe1·t•nl iallY-wonn<l relav lJy which 80 

.that pnrt of the talking rircnit:, allottt!d ·to tlw c,dling sntscl'i
0

1Je1· rontrols the.·flow nf 

the ealle!l snustation, togetlwr with nll rnr1·- cl!I're11t to thn1 part of the talking circuit 

;, gizing '!'il'l'llit fol' s11irl fifth relay, saill <'l1Cl'- ti llotte<l to the :ailed substation, one of snid 

gi1.i1ig drc11it c(,nholled by on.e of 8aid line- second pair of rdnys proYided with means 

20 relays. for ,c()ntrolling the Ho\Y of talking cul'rent 85 

33. In .a tl'lcphone ~ystem, the eombinn- fo tin· callings 1bscriuer's snbstntion . 

. tion of a temporarily established talkin,~ c.ir- ,. ,l:i. Inn tL:lcF hone system, the co~binntion 

.. :,<mit oxfoucling between calling :rnd en lied of a trn1pornri y established talking circuit 

subscribers'. substations, a romlenser in enrh t•xtPHding hd,1 L'en <'n\ling and. called sub-

25 side of said circnit, n centralized sonrce of :;c1·ibei•,;· su!Jsta io.llR, a condenser in each side 90 

talking and ·s,,·itehing cmTent. mdv,criber- <lf ~aiLl eirei1il, 1l c·t•ntr:1li:1.ed murce of talk­

contrnllt•d. automatic switching nrnchine_ry ing a nil swii. .. : ing rnnent, s11bscriber-con-

··• tempornrirv retained in position to maint:i'in ti-olkd nutmua ic s1Yitching machinery tem-

. the circuit':for talking purposes, said s"·itdi- porarily n•tain, ·din position to maint:tiu the 

30 ing machincr:v prol"it1cd ,,·ith a pair of line- • circuit for talh ing purposes, said switching 95 

relays controllnble onl:Y by the cillling snh- 111:1l·hi1w1·~- pro ·ided witl1 a pai1· of line-re­

.sci:ibc1·, the t,,·p windings of which constitute lays l'Orttroilal le onl? by lhc calling sub­

;,,thc only l'esistnnee for bridging the· som'Cl\ scrib(•1·. the twc windi11gs of which constitnte 

uf c1irrent net'oss the talking circuit at the the only n·~ist 1nce fm· bridging the sonrce 

S5 calling side of snid condensers, anxiliary of c111-rrnt :Hor, ,ss the talking circuit at the 1oo 

cireuits eontrnlled Ir,· sniil rebys, meinis en !ling ;;icle of: :aid COJ\densers, auxiliary cir­

controllerl by saicl nnxiliary Cll'Cllits. ha,·ing cmls (:(JlitroU~, I hy sa1d t·elays, means con­

·\;crticnl 1hotion to select a group a1id rotnry trolled li:v ;;aiJ auxiliary' circnits having -

motion to conned "·ith the desirecl line in YPL'ticn l. rnotio1 to select a gronp tmd rotary 

40 the sekcted group, another pair of relriys motion to coimect. with the desired line in 105 

contmll:1hle by the called snbseriber, the the seh;cted g·oup, another pair of relays 

windings of which constitnte .the only resist.• controllable b, r the cnlled subscriber, the 

·. nnGe for bridging • the sonrce of current windings of Y hich eonstitnte the .only re­

across the talking circnit at the calkil si<le sistnm,e for ln tdging the ::;m1rce of cn'iTent 

45 of snid eondeJLscrs, nnxiliary circnits con- :l('l'oss the talking circ11it nt the called side of HO 

troUecl by sai<l lnst-mentinned pair of rrlays, said <'ondenser ;, auxiliaTy circtiits controlled 

. nnd a fifth relay by' which .the cnlling snli- by said 1ast-m; ,ntionecl pair of l'.elays, irncl :~ 

.. · ,scriber· controls the flow of •cmTciit to that fifth relay by which the calling subscriber 

pnrt .of the talking .·circuit allotted to the • contrnls the fi; ,w of current .to that part of 

60 callecl :substa.tioi1, one of saicl S<'cCond pair of the talkii1g cir ,nit allotted to the called sub- 115 

relays provided .with me:ins for controlling station, said' f fth relny h:wing two Wind-

the' fl.ow of t1llkil1g current to the C().llij1g ings adapted 1 o neutralize e11rh other when 

:.subsc1·iber's subs.tntion. • - • . ene1·gized in p; :rallel, !'.me of said se!)ond p,iir . 

. 34. Iµ a telephone system, .. .the combinn-.. of i·elays provtded with means for contt·olc 

H ti<Hl of ~·temporarily est:tblished t:tlkiilg ling the flow < f talking. current to the call- 120 

ch:c,µit extending between c,1lling anJ. ~alled ing st1bscriber s substation. • 

subscribets' sul;istatioris, a condenser in each ' HG. In ll tele Jhone svstem, the combination 

side of said circuit, ·a centralized source of of a temportll' ly established bilking circuit 

talking ·a~d switching current, SiJbscriber- extending bet vee,n calling and called sub-

lO controlled .. automiltic . switching· machinery scribers' subst: .tions, a. condenser in ench 1iide 125 

temporarily.retained ,in position to m11intai.n of said circuit, it ce.nti·nli.1.ed SOlll'Ce of tnlk~ 

tb.e drc,iit :for,talking pm-poses, said switch- i1ig and swit< hing current, snbsc1·iber-con• 

:Jng machinery provided with '1. pair 0£ line- trolled antomi tic switching machineri km­

relays ·controllnble only_ by the cnlling sub- . poraril_v ret11i1 ed in position to maint11in the 

.65 scriber, .the two windings of which c;°onsti- circuit fot" ta] ting p~1rpoi;;es1 said switching 13') 
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machinery pl'Orided with u pair of line-re­
lavs controllable only b1· the cnlliug irnb­
sci·ibei·, the two wi11~\i11gs of which consti­
tute the only n•si~ta11<:e for Lri<lgi111_{ tl(e 

5 source of cunt>ut across tl1e t:dlrn1g c1rcu1t 
at the calling side of snid comlensei~s, auxil­
iarv circuits controlled by said relays, nicans 
c01itrolled by said auxiliary circuits lrn ring 
Yhtical motion to sekct a group n11d rotary 

Hl moliou to com1t><:t with the <lesired line in 
the selectc<l group, auolhcl' pair of l'elays 
controllable iiy the. cnlh•d snbscl'iber·, the 
windings of which constitute the only rc­
sist:mec f,,1· L1·idgiug the su11rce of ClllTent 

15 across the (,ill 11g cin:11it al the rnlled side of 
saill co11dcu:-;p1·s, a11xiliar.1· cil'cuits contrnlle<l 
u\' sai1l last-rne11tio11c<l pair of r~la_r:;,· and 
a· fifth relay Ly 1rhicl1 the culling su\.,scriber 
contrnb the flow of currc11t to that part of 

20 the talking circHit allotted to the ealled sul,­
station, one of said last-mentio11e<l pair of 
relays prn1·ide<l ll'ith means for shifting or 
transposiug the 1\'inding of one of Uw line­
relays from one pole of said so111·ee of cur-

25 rent to the other. 
37. ln a telephone sy~ttim, the combina­

tion of a temporarily established ta !king 
circuit extending between calling and culled 
subscribers' substations, a comlenser in e:tch 

:10 side of ~aid circuit, a ec11tralized ::;om·ee: of 
talki11g: and liwitcl1ing ClllTL'nt, sui.Jscriber­
controi'Je<l automdic :;\\'itching machinery 
temporarily retained i11 position to maintain 
the eircuit for talking purposes, sitid switch-

35 ing madiinery provided with a pair of line­
:·~la ys controllable only by the. culling sub­
:;<a·iLer, the t\\'o wi)1<lings of :which consti­
tHte the only n•sistance for 'bridging the, 
souree of cuiTcnt' across the talking circuit 

40 at the calling si<le of said condensers, uux­
iliary circuits controlled by said relays, 
means cuntrolled by sai<l auxiliary circnits 
hHi11g ·rnrtical motion to select-a group und 
rotary motion to. <:01meet \\'ith the de::;ircd 

4.5 line in the selectu<l group, another pair of 
relays contl'ollable by the called subscriber, 
the windings ·of which constitute the only 
resistance for bridging the soi.tree of cur­
rent acmss tlie talking circuit at the c1tlled 

50 side of sitid conde11sers, auxilinr.v circuits 
controlled by said lnst-llJ('lltioned pnii· of 
relay:;, an<l a fifth relay by ll'hich the calling 
subscribe1· controls the 1101\" of cm·rnnt to 
that part of the talking circuit allott(\d to 

65 the called substation, lmth pairs of relays 
energized and proYidecl witl1 armatures 
11·hich remain attracted during conven;ation. 

38. In n telephone sy::;tem, the comhimt­
tion of a temporarily established talking 

GO ci'.'euit extending between culling and calle1l 
subscribers' s11hstntions, a condenser in eiwh 
side of said circuit, a centralized source of 
talking and switching ctl'l'l'e11t., subsct·ihe1·­
controlled uutomutic switehing machinP1-y 

6j temporarily retained in position to maintain 

th1• cil'<lllit for talking pnrposcs, sai<l s1l'itch-
i11g 111achi1wry J.>rnYid1•cl ll'ith II pair 111' li1u·­
l'clays 1:olltrnllal,I<• 011ly 1,y tl1e ealli11g :;11l,­
H:1·ill\'I\ tl11· l\\'o ll'illlli11gs of ll'hicli .co11Ai­
t11ll' tl1<' only l'c~istance for Lridgi11g Lhe ?(; 

,.n11r<·1• of 1:111Te11l aero~,; lhc lalking eircuit 
at tl1ti ealli11µ; i,;idc of sni<l 1:omlcnsers, 
alixiliary ('irc11its e1111trolkd liy :;aid relays, 
111cans c·o11trnlll'<l li,r :,ai1l a11xiliary circ11ils 
haring ,·<·1·lical moliou to sck•cl a group and 75 
rotan 111otio11 • to cm111cct with the dcsin·tl 
li11<: Ill ilw >'<'lcc:l.1•d grnup, anoth1•r pai1· of 
relays c1mtrolh1hfo liy the c,,lkd :-;nl;:;CJ'il,1•1·, 
llw II i11di11a:s of 1rl1id1 c:1111slit11t<'. tlH' ouly r<'­

sisla1wc: f1,'r hridg:i11g the ::;ourc·e or' c11{·nmt so 
:i<'l'<,:-;s lhc l,ilki11g cil'clliL at. the cnllccl side 
of said co11dt•11s1·rs. auxiliary circuits eo11-
trolle1l IJ_r ~a id l,1.,l-11wntio11l'<l pair of i·cla_rs, 
:111d a diff(•rl'nliallv-wou11<l relay bl' 1rl1ieh 
lhc calliug s11l,scri.ill'r contrnls 'tin•." llo·,y of 85 
c:111Tt'11t to lhnt J>;1rt. of tin! talking circ11it 
allott1·<l to the calk<l subslaliiJJ:, lioth p:1ir,; 
of n·lays cucrgi%c<1 and proYi<ktl with ,1r111:1-
tures \\'hid1 rn111,1i11 attral'ktl rl11ri11µ: 1·0?11·,•;·-
s:ttion. so 

39. In a tt;ll:phone ::;ystem, the cmul,i11atio11 
of a t<m1porn1·ily eslabli~hed talking circuit 
extcmli11g l,ct\\'t't:11 calling an,l calle<l s1,l1. 
scl'iucrs' sul,slatio11,;, 11 co111lm1s1T in each sic.le 
nf saiJ circnit. 11 ce11tralizl,<l

0 

s"urce of t:tlk- 1,5 
i,ig nml swd.e'liinp: CHIT<\llt, ~:11J,;;nih·r-c:on­
trnlle<l autourntic switd1i11g machinery tem­
porarily retai1H'd in position.in lll.lll1 lain tl1e 
cireuit for talking purposes, said s1·,itchi11g 
machincl',\'. prnrided 1\·ith a p:1i1· of li11e- 100 
relays co11trollalilc only hy the calliug suh­
scrihl'I', the tll'o 11·im]i11gs of ·\\'hich cousti-
tutc the only rl'sist:rnce for hl'idging the 
source of ctl!'l'('llt acros~ the talking cirt11i;; 
at the calli11/! sirlc of sai<l c011<h•.ns,•rs, 1:J,, 
auxiliary circuits contl'(Jlle<l Ly sai1l ndays, 
means contrnllcd l,v said a11xilia1·y eircuits 
haring n•i·lica] motion tn select a group au,l 
rotary motio11 to con11c.et with tl11• cll-,;in,d 
li11e in lhc st,lec(.ed ·g-ro11p, anotlwr p:,ir of llO 
rehys controllalih, hy lhe culh•(l s11b'cl'il1t!J', 
the windings of 1rhich constitntt: t.lH• only 1·1\­
sista1we for hri,lging tlu, so11rcc of c111T1•nt 
across the tatki1ig c:irc·11iL :1t the c·; lh•d side 
of said co11d(•11sc1·i;. auxili:11·,• circuits con- n:; 
trolled l,_y 8ai<l last-i11e11tione<i' pair of r1'lays, 
and u liflli rl'lay IJ_v which the ca 11 i11g- ~11li­
s<Tilx,r c011lrol:; Ill{'. flo\\' of cm·n•nl to that 
part of tll(\ talking c:i1·e11it allotfou to tlic 
calllic1 s11bst:ition, i;ai<l lifth rday h:il'i11g two 12{) 
wirnli11gs a<laptecl to nm1tmlizc l'ach other. 
when energize<l in parnllel, hoth pni1•,:.; of J'!'.-

lnys 1·1iergiY.1•<.l nnd proYi,l<-<l with 111·m11t111·cs 
which l'emain aUracle,l during cc111·ln·iml.iou. 

4.0. Inn tduphone srstem, the eombii1:1tio11 J:lo 
of n t<.•mpornrily established talking cfrcnit 
extending between calling aml called snlJ­
scrihers' };nhst.at.iom;, a co111lens.:r iu t>:l('.h si,fo 
of said circ11it.. a cc.i1tt-nli1.t!d so111·r·l1 of talk-
i11g and s1Yitching cmTc11t, subscrihcr-con- 1;:;',; 
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tr'olled automatic swit~hing machinery tem- tion of .a tempor'ar,ly establishe<l ta!Jling 
porurily retained in position to m~intuin the ci1·cuit extending, bet ween calling antl called 
circtiit for talking purposes, said swit<;hing subscribers' snbstati< ns, a c1lntlenser in each 
niachinery provided with .a pair of line- side of said circuit, a centmlized source of 

6 1·elays controllable only by the calling sqb- talking. and s,,,itchi 1g. current, snbsc1·ibei'- 70 
scriber, the two windings of which consti- controlled nutomati,: switching 111achine1·y 
.tute the only resistance for hridgin~ the temporarilyret1tineil in position to mah1tuin 
som·c;e of cnrrent across the talking circuit the circuit fol'tulkin ~ ,pm·poses, ,mill .switch-
at the calling side of said condensers, ing machinery provi.letl witll u. pair of line-

10 alJxiliary circuits controlled by said 1·elnys, relays controlbble cnl)· hy the calling stib- 75 
means contrplled. uy said auxilim·y circuits scriber;, the Cwo ,vir clings of whic:h ronsti­
having vertieal motion to select a group and tute the onlv,,1·.esis1 ance for l)l·illgbig the 
rotary motion to connect with the desired source 0£ cu.rrcnt auo;;s the in !king circ:11it 
li11e•fo the selected group, anothei· paii· of at the callinl,! side o: said coutlciu;('.l's, anxil-

15 relays controllable Ly th(l calle(l subscriber, iar_y circuits· coutroll ~d by said relu.y:;1 HH'HllS so 
the· windings of which constitute the only co11trolled by s,iid a 1xili,nry circuits having 
resistance for bridging the source of cuiTent. vertical moliou to s, lect'a .group n ml rot:11·y 
across the talking circuit at· the called side motion to con11ect , ,Hh the desir.ed line in 
of said c:ondensers,: auxiliary circuits con- • the selected group, another pah· of. relays 

20 trolled by ·said fost-ri1entioned pair of relays, controllable by the· called ,subscriber, the 85 

nll(l :, • fifth relay by which the calling sub- windings of which constitute tlw only re­
scl'iber controls the flow of eurrent to that sistnnce for bridging- the source of c1frrt'nt 
pttrt of the tiilking circuit allotted to the across the talking c ,rcuit nt the culled side 
calle,l suLstation, together with a trunk- of said condensers, auxiliary . circnitr; con-

25 rele:,se-eireuit co1ijoinily controlled by said tfolled by said last-r 1entioned pair of 1·clnys. 90 

line-relnys and one. of said second pair of and a. fifth relay b) .. which the caWng snh'. 
ri;lays, both puirs of relays energized and scriber controls the flow of .current to that 
pt·ovidcll \l'i th n rmatm·es which remain at- part of.. the: talking circuit allotted to the 
tmctcd tl.nring' conversation. called substation, ore of sahl secornl pair of 

30 41. J n u. telephone system, the combinit- refays provided wih m~;ans fo1· controlling 95. 

tio.n of a. temnorarily established talking the flow qf talking current to the cal)ing 
circuit extending between ca1ling and called subscl'il>er's substati :m, b(ith pairs of l'Clays 
subscribers' substations, a condenser in e:1ch energized·· a:i,d pre vicled wi~h urmntures 
side of said circuit, a centraEzed source of whid~ remam attr teted durmg conrnrsa-

35. talking ·and· switching cmrent,. snbscriher- tion. 100 

co11trolled n.utomatic switching machinery 43. In a tcle,pl:101 e system, the comhina-· 
tcmpora;-ily retained in: positio\1 to maintain tion of a t\1mpora .-ily established tnlkin" 
the ci1·cuit :for talk\ng purposes, said switch- circuit extencli1ig he bveen calling m.1d callerl 
ing machine,r_y providec] with a pair. of line- subscribers.' subst:tti ons, a· condenser in each 

.10 re.Jn:vs confrollablc only by the callmg sub- side of s1,icl circuit a· centralized source of 105 
scrit1m', t!1e two windings of which consti- talking and switching current,· subscriber-
tutc the. only resistance for bri_dging tl:e con:trolletl it.utomat c ~witching. machinery 
sonrce of current across the to;lkmg <'ll'Clllt temporarily retaine l iri position to.mainta.in 
at .t!w calling si<le of said condensers, anxH- the circuit for. tnlki 1gpurposes, sa.id switch-

415 fary circuits eontrolletl by said relays, ineans ing machinery prcH iderl with a p:tir of.line-. 110 
controlled by said auxiliary circuits having relays cont,rolll\ble )nly by.·tJ1!!, i;:nUing suh-. 
vertical motion·to select .II:· group and robny scribe,r; the two wi ~dh1gs .of ,.which consti­
motion to connect with the 'desired line in tute the only rer,1: t:mce for.)ritlging the 
the selected group,. another p.U:ir of rela;ys source· of curreilt n i:ross the talkin!! 'circuit 

50 controllahlf by the. called subscriber,, the at Uie calling: s1cle < j' said copdc11se{ .. , anxil- 115 

win<lirtgs·iof ·which co1Ystitute the only 1·e-· iary circmits ·contro· led by said relnys, menns 
·sistance £6:r:bridgin~ the source (if c1.ir1·ent. coiitrQlled bi siiill : ,uxili:iry ci1:ct1its lmving 
across the talking. c1rcnit nt the call bl side : vertical motion to Dlect n group .and rofat·y 
of. said condense.rs, anxiliriry circuits con~ motion to connect. ,vith the clesired ·line in. 

55 "trolled by sa.id h~st:m(mtio'rl()d pafr 0£ _re- the 'selected ·group. another pair. of relays 120 • 

lays, and a fl.ft. h reh.1y h_y which t.l1e ea.ll.1ng· controllable hy t!i i caUed subscriber, the 
subscribe1· controls the. flow of current to 'windingr{of which, :onstitnte the only i:esist-
tlmt. part of the talking circuit aHotteil to nnce • f(ir bridging the source, of current . 
the:c?Ued; suh,station,. to~ether with 1~11 ei:J.- across the talking· :ircuit. a.t the called side 

GO er.g1zmg c1re1.11t for sai<l 11fth relay, smd <m- of said cgnde:nserf] atn.:ili11ry circuits :co1i- -126 

ergizi'ng cil'Cl,i.t con~rnllecl by. one ,of ~aid troHed hJ siiicf la.it-mentioned :paji; of re- ' 
' line-relays, both ,.pau·s of relays energized : lays, 'arid a' difl'er, ,ntially-wound relay 'by '' 
and provided with armatures which renmfo which tlw. cnlliI\g ·s11bscriber coritrols thi 

Gii 
attracted during conversation.. • fl_ow 9£ ciirrent to- thnt. pu:rf,of ·tµe· talking; 

42'. iTn a: telepho11e systemi the. combina✓ c1rcmt allottetl t6-:1 he ca}led suhstati<m, one· 130 
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uf .said second pnir of J'\•.lays prll\'i,le<l with 

n1cuns for controlling the How of lulki11g 

cu!'rcnt to the' culling subscriber',; subst.1-

tion, Loth pairs of relays \'llCl'giwd and pro-

for !;ridging the source of current across the 

talking circuit ut the called side of said con­
cknsers, auxilinry circuits controlled by said 

lnst-ment.ioncd pair of relays) and a fifth re-
1:iy b)' which the culling subscriber contrnls 70 
thl\ flow of current to that patt of the talk-

·!J. ,·i<lell \\'ith 111·ui:1tUl'es whid1 rcm:\iu ut­

tmctcd J.uring con1·c1·sal'1on. 
-U. In u telephone sy~-tem, the combiuution 

of a tl'.mporarily cstablislicd talkin~ circuit 

cxtL>ndiu~ liel11'cen cnlli1w and called sub-

lJ scril.crs' ::-11hst11tions. a condem;cr in each side 

of said circuit, n Cl'lllralized source of talk.­
in<Y and s\\'itching; cmTent. subscribcr-con­
tn~llcll uutomal"ic ·frnitching' machinery tem­

por111·ih reta incd in position to m11int'aiu the 

Hi cil'cnit 
0

fo1· talking 1nu'j)o.':'<'S, said s11·itcbing 

machinery proYided "· ith a pair of line-re­
lays co11irollah]e. only by the c111ling sub­
scril,er, the t1\'0 windi11g:; of "·hich con;;ti­
tnte the only resistance for bridging the 

20 som·ce o'f ct11Tl'lll across the talking cil'cnit at 

the calling silk of said condensers, nu:-;ilinry 

cirenits controlled bv sni,J relaYs, mcuns con­
trnlll'll by s11icl auxiiiary ,::in.:ni"ts.hnYingyer­

tical nwtiun to "l'krt a group ;ind rutal'y mo-

26 tion to connect 1rill1 the dc~il't'<l fo1e in tlie 

scle<:tcll r.:roup, nnuthcr pair of rc'~·.iys con­
tt·ollabk Ly the ealk,l subscriuer, ti1e wind­
i11g~ of "·hich c(mstit11te tbe only resistance 
for l>!·ich!imr tlw sou1·ee of cnri'c•nt ncross 

30 the t:ilki1ig <:irc11it :1t tlic t\ilkrl sirle of snid 

co11,kn,•crs, anxiliary circnit:s <:untrolled by 
':'aid ]ast-mcntio11ell pair ui rc>lay~. nlltl a 
1iftli l'l•l:\\" IJ\' "·hich the callin!! sulJscri\Jc,r 

colllrols tiw ilo1Y of cm·reut to that part of 

35 the talk·111g circ11'1t allottctl to the c,illlid ;;l!u­

sbLtion, snill fifth rchy ha Yin~ two winclin[!;,; 
adapted ,to 11cnLrnlizc each nlher ,\'lien (iner­

gizetl in p1na llcl, one of sn itl ~l'cond p:1 ir of 

rdars prn1·idt•d "·ii.h DH':111;; .fur cnntrfllling 

ing circnil allotted tn the cnUed substation, 

one c•f snid last-mentioned pair of relays pro­

l'itlcd with me:ins for shifting or trnnsp<1siug 

lite winding- of one of the line-relays from 75 

c,ne pole of said source of current to the 

other, both pnirs of relays ene1·gi7,e<l and 

pro, ickd with arwutnrc,; 11·hieh remain at-

traded during com·ers:1tio11. • 
-Hi. ] 11 a te.kpholle :,y,;lcm, the cot11l;i11:1tion 80 

of t, tPmporari ly estal,Jishc·d talkii1g- cii·enit 

exl!rndi11g bct\\'cen calling and cafkd sub­
scriLers' ,;ubstatinus. au inductive connection 

in each side of said circuit, u centralized 
source of talking nnd s\Yitching current, sub- 85 

scriber-controlkcl nutonrntic switchin~ ma­
chine1-y klllpornrily retai11ed in posit10n to 
n1:iiJ1t:tin the circuit for talkin« purposes, 

c,:1i,l s11 ;iching macltiMry proYi~lccl with a 

j':tir uf ]im,-relays control,lable only by the 90 

c,dlin!,?; suliscril.ier, th<! two ,vin<lincrs of 

which constitute ilw only resistnnc: fot· 
bridging the somec of c1inent ncross th€ 
talki11g circnit nt thl' callinrr side of said iu­
llur.ti,:e connl'ctions. auxiliary circuits con- 95 

trnlkcl l,y saitl rt'h:,·s, means controlled by 

>'\1 il1 anxilinry cireuits ha Ying ,,ertical mo-
t inn to select ~1 group and rotary motion to 

(:onncC't with tlic tlesiretl line in the sdl:cled 

f:!'l'CC,ij)- another pair of relays controllable by 103 

the c:ilkll s11hscribcr, the "·imli1w;; of wh1ch 
co11stil11tl' the only rcsistnnce £;;1· bridging 
thl' ,,omcc of cnrre1,t ncross the talkin<Y cir-
('t1it at the called side of said indncti1'.f con­
H(•dinns, .rnxiliar_y 1.:ircnits controlled l,y said lC5 

l:ist-me11tionecl p:iir of relays. nnd u firth re-
1::.Y by ,Yhich the culling ~nbscriher controls 

(1H• fl'.1\\" ~) r Clll'l'l'nt lo 1.hat part of the talk-

10 tliP JIO\\" of talkin.g currl'nt to the ca11ing snb­
~cl'ibcr's s1fbstatilnl, both pairs of re.h:,;; ell­
(•,·gizl'(1 nm1 proride<.l with armnt.nrcs \\·hil'l1 

rl'lll:1iu atlrnctcd llnring- C()Jl\'Crsntion. 
. J:i . .In rr telephone system, the combination 

15 of a tc_11111or:uily c;,tahlj,,hcd talking circuit 

·cxte111lmg bctwc1.:n callmg: and c,llled snh­
scrihl'rs' substations. a condcu~er in each side 

of s:1id circuit, 11 cei1Lrn]i7,cdsuurcc of talk­
i11g and switching current, subscriber-con-

lll/.',' c1rc111t allottecl to the cnlled snhst:ition . 

.J7. In a h•.leplwm systt•m the romhiua- 110 

tion •.>fa t<-mponll·ily l'Stttblisl~ed t:,lkinO' cir-

30 trulk<l nuto,natic :,mitchiug machinery tem­

i>ornrily retained in position to maintain the. 

cifo11i_t for inlkii1g purposC's) sa_icl swi~cl1ing 

mnchmcr~' prov1dC'cl "·1th a ti::ur of: ]me-re­
lays <'Olltl'OllnblP. only by tlm calhng snh-

5fi scriber, the two wind\nirs of which consti­
tute the only rnsistunc~; for bridgini:t: thu 

sonrce. of cu.1Tcnt. across tlrn talking ci1·c11it 

:it the ca Hing siclc of snid conclcmsers) auxil­
ia!'V circnits contrnllrd bv Sflid i-e.fays. means 

GO co1itrollctl hy said auxiliury circ11it8 h:1\'ing 

,·crticnl motion t:o scfoct a ii;1·onp anrl rotnrv 

motion to co11ntct with the drsircd line in flie 
sel~cted gl'O\l]), [llJOihcr ]1:111' of refays con­
ti-olla ble bv the calleJ.·snbscriber. the wirnl-

G5 ings of wl'iich constitute the only resisto nr~ 

cnit extending- hct,,:r.en callimr and· i,nec1 

snbs<Tiliers' s1-1hstatio11s, nu i1iductin~ con­

nection in each side of said cil'cuit, a cen­

tralizt:(l som<"c of talking and switching cur- U5 

rent, ~11lisc.:riber-conirollet1 automatic switch-

i1_1~ inaehii~ery_ trmpor:u·il,v rebiincd in ·posi-
tion tn m:imtal~ t.h_e Cll'Cllit ~or tnlking vm·­
P<:SP!:l, s:11\l s1':1t~hmg machmery pronded 
with n pnu of lrne.-rel:iys controllable only l:l•:J 

h.,- th<' calling snhscribel', the two windings 
of whir:h constitute tho only resistance for 

l witlging tlrn SOlll'CO of current ncross the 

l:ilking circuit nt the cnlling side of said in­
chtd.i re com1ectio1'ls, anxiliary ci.rcnits con- 125 

tl'Olll'll bv said rcl:ws. mcnns controlled by 

said anxiliarv eircn°its hnYing nirtical mo-

tion to select· a group and rotary motion. to 

comie.ct with the desired line in tho selected 

grn111), anot,hcr nnir of relays contri,llnble 130 
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by the called subscribei·, _the irindings of \\"hich constitute the only. resistance for 
which constitute the onl v resistance for bridging the sour :e of current across ,the 
bridiing the sourer. of c1i1Tent ncros;; the tnlking circi1it ut Hie called side of saicf.fo­
tolkmg eircuit at the ealle<l side of snill in- dn<:ti re conne.ction ,, auxiliary circuits c56.n~ 

5 ductiYe 1.:0,nneytions, auxiliary circuits coµ-· trolkll by said la ,t-mentioned pair of··.re- • 7t 

trolled hy smd l;1st-m1.mtioned pair of re- layi,;, and a fifth 1·, lay by which the calling, • 

by?, anrl a cli~erentially-woun<l relay by _sllbscriber control: the flow of curfon( ,to • 
which the. callmg subscriber contrnls the tliat part of the ta!. :ing circuit allotted to;the 

J!ow of rnrrent to that pa.rt of the talking enllecl s11bstation, together with a truii.k-

.1(} circnit nHotterl to tbe eulll'd !;1thstntion. r_elease-circuit conjointly controlled by ~a.id re 
48. Ii1 n telephone ~.nJ0111, the c01,1bina- lrne-rclays and on~ of said second pair;:of 

tion ot a temprmu:ily c~taplisherl talking relays. . .• ;, ; ••• 

cfrcuit extending between cnlling and called ::;u, In a telephc ne system, the combin,a­

subscribers' subst[ltions, an inclucti rn connec-. tion of a te.mporori ly established talking :~ir-

H tiou in each side of said circnit, a. centralized rnit l'Xtending be1 ween calling ancl. c(il;l_ed st 
source of talkh1g and switching current, f.llln;,Tihers' subst:1 tions, nn inducti_ve eon~­
subscriber-cbntrolled automntic switching nett.ion in ead1 si, [e of fmicl ctrcuit1 a. cen- • 

machinery temporarily retained 'in position trali;,.~<l source oft ~]king nncl switchmg._c,ur-

to maintain the circuit f()r talkjng purposes, rent, subscriber-c<i1 ,trolled automatic switch-

2() said s,Yitching machinery provided with a ing machinery te11 Lpornrily r'"tained in ,po- 81! 

pair of line-relays controllable only by the sition to maintair the ci1·cuit for . tn:lking, 

calling subscriber, the two windings of p111·1,osl'S, said .. SI' itching machinery p~o- • 
which constitute the only resistance for . Yided with a pair >f line-relays controllable 

bridging the source of cnrre1~t across the o_nly by t.hB railing subscriber, the·two w\µd-
25 talking circ11it at the calling side of said in- ings of whi('h corn titnte the only resisttmce 9fl 

,111rtive connections; auxiliary_ circuits con- • for bridging the srnrcc of cmTPJtt acro:,s,the . 

trnllcd by ·said l'cla.ys, means controlled by talking eirl'itit at t 1e .calling side of said}n° • 
snicl auxilia1·y circuits having Yertical mo- · ductil·e connectiom, auxiliary circuits q9,n­
tion to select il group and rotary motiori to • trolled by said relays, me:.-ins controlled)'..by 

30 connect with the desired line in the selected said. auxiliary circ nits having vertical \no- 91! 

. group, another pair of relays controllable , tion to select a gr, ,up and i·otary motio1~ 7t9,,_ 

by the• called subscribet, the windings of connect with the ti "sired line in the selectecl 

which (\onstitnte the only resistance for group, ;mother pr ir of 1·elays contt:olhi,ble 
bridging the source of current • across the by the called snb ,<Tiber, tb0 windings;, of 

35 the talking circuit at the called side _of said whic-h r.onstitute the only resistance ,;f.or 10 

inductive.connections, auxiliary circuits con- bridging the som· ;e of current· across. the. 

trolled by said last-mentioned pair of re- talking circuit at 1 he called sic le of saicL i_n-· 

lays, 1rnd a fifth relay by which the ·calling cluctive connection;;, auxiliary. drcuits co)1-
s11bscriber controls the flow of curr.ent to trolled by said last-menti(ined pair. of rel;tys, 

40• that part of. the' talking. circuit allotted to and l\ fifth relay liy which the cnlling f;Ub- 10 

the called substation, said fifth relay having scriber controls th~ How of current to that. 
two windings adapted to neutralize each part of the talki1 g. circnit allotted to .. ,the 

other when energized in parallel. cnlled substation, • ogether with an cnergi·z-
•. 40. In a telephone system,· the combina• ing circuit for ,mi< fifth relny; said energiz-

45 tion of a .tempor:}rily established ~alking ing circllit control:ed by one of said line-r.e- n 
circuit extending between calling and rniled lays. • • • . ::- , ·, • 

subscribers.' substations, an inductive con- . 51. In n tel~phrne system, the ,combina­

nedion in each side of said circMt, a cen- ti<in ofa te.mporar: ly established ta.llring•cir­

tralized source of.t.ulking and switching cur- <·nit extending be1 ween calling and culled 
150 rent, subscriber-controlled automatic switch- s11bs<'l'ihers' snbshtions; an inductive con- 11, 

i1ig machinery teinporarily. retained in posi- neetion in each si le of said circuit, a .cen,,,e: 

tion to..mairit!tin the circuit for talking pur- t.rnlized source oft ,!king and switching (lllr­

poses, said switchiug muchiner_y prol'lded rent. s11hscribei'-c01 ,trolled automatic s,Viteh­

with a. pnir of line-r·elays controllable· only ing inachinery_ tern pol'_nrily .retained iJ!·p9.::;i-

55 bv the cuHiug subsci:iber, the two windings tirn to muintam .tl e circuit. for talking pnr- 121 

o! which cmistitnte the onlv resistance for poses, said switcl: ing mnchinery providecl. • 
IJridging the source, of· ,,m:i-ent across. the with a. pnir of Jin i-relnys controllable qnly 

talking cii:ciiit lit the rnlling side of sni(l in- by the ca]Jjng snh:criber, the two ·windiI11-,rs 
rluctiv<i • conncctiqns,: auxiliary, circuits con- of which constitul c the only resistance; for 

60. troi•foll by suit.I rela}s, means controlled by bridgfag the S<Jllr ,e of current across; the 121 

said auxiliary <·frqnits hnving ve1·J.icnl_.rnl)- tall~ing circuit at he calling side of s_aid1.in-· 

tion to sefoct a group· an<J t·t>tar_y mot-ion to· rl11ctive ·connectior,s, auxiliary cin;uits c.oi'i­

r:onne(:t with the desirer! 'line in the selecte<l !rolled by -said rel n.vs, means. contt·olle4 .. by 

group, 1uiothcr pair of rehiys controllable ;;nit.I anxilial'y (:ire uits .having vertknl ,mo-

tl6 by the culled subscriber; the wil}dings of tion to select 11 gr1 ,up and rotary .motion: {o lS~ 
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connect with the. tksin•tl li1w in the st•ll'dl~1l 
group, anotlwr pair .of_ relays c~mt(·ollnhl~ 
by the culled s11liscril1er, the· wmlhngs of 
which constitute the only resista1wc f:ir 

• 5 Lridging the sollrce of <.·m·i·ent acro5S the 
talking cil'cnit at the rnlle<l side of snid in­
ducti\'ll co1me<:tions, anxiliary circuits con­
trnlltid by said last-mentioned pair of relay.•, 
nntl a fifth relay by which the calliug s11h-

to ·scl'i h(•L' control:-; the flow of cnnent to that 
part of the talking circuit allotted to the 
called sul1statio111 011c of Haid secoml pn.ir of 
reln_ys proridell \\'ith means for controlling 
the flow of talking e111-rellt to the <·,tlling 

15 snhscrilil'r's sulis(ali<,n. 
i:i:l. In :1 tclcphunt• sy:-ll 0 111, tlw co111l,i11:1-

tion of :1 temporarily t•:stalilishnl 1:ilkiug l'ir­
<·uit t•xkn,ling l,d11·pc•11 ,,dli11.!! and ,·ailed 
:;.uh~cril1t'r!:>' .s11b.,tati<>11s. an inrl11dirc enn-

2C ncdion in t•a1·h side ()f said drc11i(, a et~ll­
trnlizc,l solltTe of t,dl;ing ant.I ,-_11·itl'hi11g c·m­
n:nt, s11Ls!·rih\'l'-cn11trolll.'1l ;111to111at ic ,-;,,,-it ..Ji· 
i11g mac·hincry lt'lll pora ri ly ret:i irn·<l in p1•si • 
tio11 to 111ai11tai11 the l'itTnit for tnlki11g p11r-

!lG pc:ses, said s"·itd1i11g rn:1chi11cry prorid,•,1 
,1·ith a pair of linc-rl'lays c1>11trnllahle 01il_,· 
11,v the tailing s11bsnihe1', lhe t,Yo 1ri11di11g., 
of "'hich constitute the onlv n•si:,J.an,·1· for 
bridgin..., the so11n·c of cm:re11t :H.'l'O:,s thl.' 

30 talki'i1g~·irl'llit at tlw calling :,;iJc of said in­
dndivc eonneetion.~. a11xilinrv tirrnits con­
t.rolle1l hv f;aicl rela.ys, !llcans controll1·d l1r 
sl,i1l a11x1liary l'irc,iits having wrtical 111<:>­

tiun tu ,;elect a group arnl rotary motion to 
35 <·1n1n,•,·t with the <les1red line i II the st•lrdt·ll 

gro11p, :111other p~ i r of rela.r:s r~mt:mlla 1.,le. U)' 
the called :;111,:;,•nlH,r, the wmtlmgs of wh1l'h 
eonstirute the ,,nl,v resistance foi· b(·i<lgi!1g 
the ,:011rce of c11ncnt :lt·rn,;s the talkmg <·ir-

40 cuit at the ,~a !led side of sairl imhicti re <·on-
11el'(inns. auxiliarv cirrnits controllc<I hr sai,l 
last-nH:11tioned \),;·ir of rclaYs. and a ditl'eren­
tially-wournl re ay by whi<7h ·tho.calling s11b­
scril>t•1· controls the flow of cm-rent to that 

45 part of the tnlking cin·uit allotte,1 to the 
called sul,station, one of said ~e<:ull\l pair of 
rl'lays provitled with means for controlling 
the· now of tnlking current to the cnlling 
subscriber's snbstntion. 

50 53. In :t telc.phonc syslcm, the. combination 
of 1~ tempcmtril_v <\:<tal,lishe<I talking circuit 
extending lictwct!I\ calling :111d culled snl,­
scril,ers' s11hsbttio11s, nn imlnctire connection 
iu <•:1d1 side of sai<l circuit, a c<•ntrnlizcd 

55 su11n:<! of talking and switching c11rrc1tt, f'11b­
~crilit•1·-co11lroll;,1l a11tm1mtic switching mn­
d1i1wr,v h•111po1·,1rily rdained in position to 
maintain the circnit for talking purpoRes, 
sai,l ,;witching mnchinc1·.v 111·m·itled with a 

eo pai1· of tiuc-n·.l:i.vs .:ontrollalilc nnly by the 
ca llin!! ;;11(1,-;criher. the two windings of which 
<:i,nst I I 11tt, ·t1w 111i'l_y l'l!Ri~t:mce for hri<lging 
!lit\ ,:ourn, or Clll'J'l'llt :ICl'O:-:S the t11lki11g- cir­
cuit at the c:dliug side of sai<l inductive con-

G5 nectio1~~, auxilial'y circuits conti·olled by said 

relays. means coutrolled b_v said auxiliary 
cirenits ha1·i11g Ycrtical nfotion to select a 
g1·011p antl rotnl'y mot.ion to connect with the 
tlesired line in· the selected group, l\nother 
pair of t'einys conti·oll:11,lr, by' the called sub- 10 

sc1·illl'l', tlte 1rindi11gs of \\'hich constitute the 
ouly rl':-:i~tance fo1· bridging the soul'ce of 
cu1-rL•nt 11<:l'os,; the t:1lki11g cireuit at the 
callt-d ~icle of ,nid inductii'e connections, 
auxilian· eirc11its· c<,utrolled by said last: 75 
i11ention~•d pair of 1·clays, :md ;, Jifth relay 
liy ,vhieh tht• <0:11li11g ~uli~crilicr cont.l'ols the 
flo,r of L'lll'l'Pllt to that part of the talki11g 
circ11il- :dlottpd to the called iiul,sl:1tion, said 
fi ft I, n•la)' ha Ii 111: two \\'indingR atlapt~tl to 30 

nt•11tr:1 liz,, ,•:l<'li other \\'h1·11 t'lll'l'!!i:,:t•1l in 
par:dl1•l. on,• .,f :-;aid ~1•,·ond p:1i1' i1f rl'la~'S· 
J>l'o\ id<'d ,vi:lt 111c:111;; 1'01· ,·011lrolli11g lht• 
How ul' t:ilkin!.! c'lll'l'<'IJI to 1111• <·,1lliur, s11h-
~l'rilwr's ><11l,_..t;11io11. ,..., 85 

:,-1. • I 11 :1 ·1,•lt•pl1<,111• sysl1•111, l 11<' !'0111binat ion 
or a I l'lllj '1>1':1 rily I'S( :1 l>li,IH·d !:ii king cin:11il. 
<•:;l,•ndin:~ ln•lw1·<·11 c:illing and called suh­
snil11•rs' .,11hshtion,-:, :111 i111li1din• .connl'-c­
tin11i111•:1r•l1 ,i,,,. of ,-:aid 1·in·11it, :1 ,·p11fralizt•1l vo 
S<ll!l'<'<' of t,dking .1nrl ,-,witehini ,•.111Tent, snh­
:.:nib1•r-1·01i! 1·nll<-,l a11to111atie switching ma­
chinery l.-111porn1·il,Y r<'!aim'd in position _tn 
maiulaiu tl11• l'ircuit for {:1lking p111·poscs, 
:-:aid swill'hing uiachineL',\' 1,rnl'i,lt•cl with :1 !l.5 
pair of li111•-n•l:1yc: conlrollahlc onl,Y. li_y thr 
c:11ling snbscrihcr, tlw two win<lingR of 
whicl: constit11tc the oulv n•,.i~t:11wc. fo1· 
b1·id_i.6ng the ~onrce of c1irn•ut acrnss the 
talking l'irc11il' at the calling side of ~:1id 
iml11ctirn c0111iedions, a11xili:1ry circuit;; con­
trollt•tl by f;ai,l relays, means· controlled by 
:-:ai1l :111xiliary circuits ha ring Ycrtica l 1110-

ti.011 tn :<l°ll'l't a g1·oup and rotary motion to 
i:01111rct with tl1c desired line in the sdectP,1 
group, :inothcr pnir of relays controllnlile 
hy the'''cnlled subscl'ibei:, ,the win11ings of 
which constitute the: oi1lv resistnnce for 
bridging t-he source of' ctirrcnt 11Cl'OSS t.he 
tnlkj'ng ci1·cliit at the called. side of snid in­
ductive connections, 11uxili1ll'\' circuits con­
trolled lJy said last-mentioii.<id pair of re 0 

111,vs, nnd n fifth relny by which the calling 
subscriber contl'ols the flow: of cm;rent to 
thnt p:nt ·of the tnlking cit·cnit nllottcd tn 
-tlw call<'rl Rt1bstntion, one iif s11id_ lilst-m~i1-
timml pni1· of relnys proviilt•rl wit.h mc1ms, 
fm· ~hifting- m· ·trnnsposin~ tlw winning of 
o:ic of the linc-rchlys from one pole of snid 
son rce of current to the other. 

100 

!'i!'i. Tn n telephone system;-the combin:1tion 
of n lC'mpoml'ily establishc,l tnlking circuit 
1ixh•1ulin~ hrbw<'n calling and ~lled snb­
srriher:;' snhstatious, .·nn inductive co1mec­
lion in each ~idc of snid ci1•ci1it, a ccntr11lized 
sourco of talking and· switching ··current, 
s11hs1,rili1\r - conh'olled antomntic-. ·switching 
11111cl1iner.,· tmuporarily l'Ctaincd in position 
to mnintn,n tlic cinmit for t:ilking pm·poses, 
said switching 111nchin1Sry provided with a 
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115 
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125 
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pair of Hne-reluys controllable only by the P!-1-rpose~, said _nvitc~ing machinery pro­
calli~g subscriber, the byo windings .of ~h.ich vided with n pau of hne-relays controllable 
constitute the only resistance for bridgmg only by the callin ~ subscriber, ths two :wind­
the source of current across the talking cir- ings.o_f w:hich co:tstitute the on:ly resistance 

5 cuit at the calling side tif said inductive con- for bndgmg the I ource of curre1)t across the 70 
• nections, uuxilia'ry circuits controlled by talking circuit at the calling side of. said in­

said relays,. menns controlle.d by said auxil~ ductive connectic ns, auxiliax·y circuits con­
i1u:y circuits having .vertical motion to select trolled b;i,: said r ilays, means controlled by 
a group and rotary motion to connect with said auxiliary ci ·cuits haying vertical mo-

10 the desi~ed line. in the selected group, an- tion to select u g ·oup and rotary motion to 75 
other pair.of relays controllable by the \:!Ulled connect with the Jesrred line in the selected 
subscl'iber, the windings of which. consti- ~roup, another pD ir of. relays controllable by 

• tute the only resistance. for bridgin~ the the called subscri ier, thb'. windings of which 
source of current across the talking 01rc1iit constitute the on .y resis'tance for bridging 

15 at the called side. of said inductive cohnec~ the source of ~ul': ·ent across the talking cir- so 
tions, auxiliary circuits controlled by said cuit at the ·called side of.sa,id inductive con-

' last-mentioned° pair of -relays, and a fifth nections, auxili:ir; • cirr11it::, c<introHed by said 
relay by which the calling subscriber con- last-mentioned pair of relays, aml a fifth re­
trols tJie flow. of current to that pa;•t of the lay by which the calling subscriber controls 

20 talking circuit allotted to thl' ca llecl sub- ~he fl?w ?f cun-m .t to that part of the talk- 85 
station, both pairs of relays energized arid mg c1rcmt allottE cl to lhe called substation, • 
]H·,ovided with ai·matures which remain at- said fifth rela,y h: ving two windings adapt­
tracted dnring conversation.. eel to neutralize ( ach ·other when energized 

5G. In a telephone system, the combina.- in parallel, both pairs of relays energized, 
25 ti<m of a temporarily cstnblished talking cir- ,u1<lproY iclerl wit 1 armatm·es which remain 90 

cnit .extending bet,vccn culling and called attractc(l (luring ;onversntion. _ • 
subscriliers' substations. an inducti,'e con- 58. In a tell:'pl: one system, the combina­
nection in e11chside of sujcl cir-cnit, a central- • tion of a tempo .·arily established talking 
ized source of talking and switching current, ci.rcuit extem]ing Jet";een calling and co.lled 

30 subscriber-controlled • untomatic switching subscribers' subs! 11tions, an inductive con- 05 
m:tchinery temi)ornrily retained· in position nection in each s .de of said circuit, a cen-
to maintain the circuit for talking purpqses, tra1ized source,of talking and switching cur­
siiid switching machinery· provided with a rent, suhscriber-cc ntrolled n utomatic switch-
11air _ of line-1·elays contl'tJll:tble on-ly by the ing machinery ter tporurily retained in posi-

35 ·calling subscriber, the· tw.o windings of ,tior~ to maintain t !ie circuit £or talking pur- 1e.:, 
which constitute the only resistance for poses, said switc: 1ing machi11ery provided 

• bridging. the ·source_ of current :icross the • with 0: • pair of li1 ,e-relays controllable only 
talking circuit at the calling side of sai.d by the calling sul ,scriber, the two windings 
inductive con:iections, auxiliary circuits con- of which constitu ~e the only resistance. for 

~o trolled by said relays, means controlled. by. bridging the , sou ·ce of cnri;ent acroos the 106 
said auxiliary circuits havil)g vertical mo- • talking circuit al t,he calJ.ing side of,. said 
tion to s~l.ect :i g1·oup and. ro\ary motion t9 inductive conn,ecti ms, nnxiliary rircuits con­
connect with the desired lrne m the selected trolled b): said .r~ lays, means <ion trolled• by 
group, another pair of relays controllable by said auxiliary cicuits having vertical mo-

415 the cnllecl snbscriber, the windings of which tion to .select' a g1 oup and rotary rnotion to 110 
constitute the only resistal): e ,for bridging connect with the desired line in the selected 
the source of current across the talking cir-. group, another pa r of relnys cimtroliable by 
cuit ut the called side of said iridµctive con- the called snbscril er, the windil)gs of which 
JH':ctions, • :tux]Iinry • c~rcnits controlled ~y constitute the on] v resistance . for bridging 

l50 s111d last-mcnt10ned pair <rf relays, and a d1f- the source of cufr ~nt 1tci·oss the talking cir- 115 
ftmntially-wonnd relay by. which the, call- cnit at t,he culled I ide of said indnctive coi:i-
i 11µ: subscriber· controls the flow of c,tJrrent '111;:ctionsr- auxilinl' )I' circuits coutrolled • by 
to that part of.the talking circuit allotted to satd last-mention"cl pair, of re)11:rs, and n. 
the called substation, both pairs Qf relays fifth relay by wh .ch the cnlUng subscriber 

56 ene'i·giied nnd provided with al'.Watures controls the flow . lf cn'ITent to that p,nrt o, 120 
whicih remain attracted during conversation .. the talking cii:cnit nllo.tted to the called suo-

1\7. In a telephone. sy:,'tem, the combh1a- • station, together." ith a trnnlqelease-circuit 
, tion <rf n tempornl'ily cstablisl1e<l talkiµgdr- conjojntl:y control! ed ~y said line-relays R!ld 

c:11it tixtencling. between callrng .and·: <;ialled one of said second 1jair of relays, both p1nrs 
60 s11linc1·ibcr,;!, s11bsb1tions, !ID indm;tiye:. con- of retays energizec and provided with arma- 12b 

neetion .in each siile of said circuit1• a (,l(ln- ti1res. which remo in attmcted d1iring con~ 
trnli1.ed source of' talkiug and ~witchmg cur- versatioli. . . . . . . .. 
rent; sul,~eril1c1·-contl'ollcd autpmatic s:witch- · ; 59. In a teleph me system, tlw cnnilnnn­
i11g- maoh,n('.ry temporarily l'.etained in po-· tion of a temporar ly established tal,king cit·-

66 silion . to m111ntain the circuit for . taljpng cuit extending lie I ween cu Hing imd c11lled 1.so 
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snbscribel's' s11li;:t11t:nns, an inrl11cti1·e con­

JlPr-tion in Pa<:li sid1• of ."aid 1.:irc11it, n ren­

t1·n li?.erl Eom·ee o I' t1d king and s1i-itching cm·­

n·nt. subse1·ilwr-controllerl antom:ttie S\\'itch-

Jing the flow of tnl'kin~ current to the cn1l­

i11g- suhscdl)('r's snli:;tation, both pai1·s of re­

lays enei·gizcd :md pl'Oridcd with armat111·e:-; 

which remnin nttriicted dul'ing con\'Crsntiou. 
61. In it telllphone system, the comhina- 7, 

tion of n tempornrily established t:tlkin" cir-5 in.!! ·111,H·hinH_v temporarily rrtai1wd in po­

Fitinn tCJ maintain the circ11it, for talking 

]Htrpo;;1•s. said s\\·itt:hing: rnnr.hin,!l'Y pro· 

Yidl'rl with a pnir of 1ine-n•Jays c•mtmllable 

011I\' l,y the l'allin~ s11li."c1·ihel', tlw t1Yo ll"ind-

10 in~;, o·f ,,. hich ('()itsl:it1tt<~ tiw onl.1· 1·e~ish1ncc\ 

fol' lwid!rini.!' tli1• ;:o11rcc of <'li 1·1·1•nt across 

till' tall;i11g ;,il'c11it Ht tlw. ,-,tiling ~ide of said 

i1:,l111·fr,p c·onHl'c-tion·~. :111:-;ilinrv circ11itscon· 

ti-01!1•<1 h·; ~ai,1 r,·h11·::. mL'1111:--; ·,-,,ntrnlled hv 

15 :c::iid :111\\!ian· <'i,·c:1,ih !Pt'.-iiw n?rti<'nl Ill(;~ 

t inn to , Pl•:<·t· a ~-:·,i11p :, nil ro~t 1'_1· n11•tion to 

•·<><1'1<'<'t wi!lt 1h,· <IL•i,i,-,,,1 Ji:w i11 th,· .,('IPctNl 

,!.!.·1·n11 !>- ;iiiu( hi•;- p;-i ! !' rd' rp!:1y.~ ('nnt:·nl 1nl 1le hy 

th,· ,--dkd ;;111.,x,.-,L,·:·. tl1;• '-'-iu.\in;r,; of whieh 

20 ,·011,L·1t11h• 1\i,• mil_..- r,:.,isl:111r,· f;Jr bridging 

tll<' .0011;·,·v ,,f ,-11\'l'L'\\t :t<'.1'P% th<' bllji11g cir­

r·::it :ti tlll' •·:tilt>.-! si,:_(' rif :c:iid i11d11din' C<tl\­

]\l'('I io11s. :11:sili·, i1· ,·i1·,·11ih ,:,,11( n,lkd hv 

sai<l l:i, t-111p11ti•·r1<:d p:;i1· of n,J:tys, :md :t 

25 fil'(/1 1·L'ltt_1· ],,· whi,-1! U1e enlling snbscriber 

l'(J[li!'< L, (iil' 11011 ,,r ('l!iTL'llt tn th:1t part of 

tlw t.,!l,i11.!! <'i1·,·11il n llott('d tot.he c-:t!\e,l f;t1h­

~t.1lio1:, b;g-dl11,r \l·itl•. :111 ,im•rgizin!!: circuit 

for s,1id fifth !'<·]:iy-, ,;uicl Pnergi1,ing circhit 

30 <·011trollerl 1,v one 1Jf ~:1id linc-r<.'lays. both 

p:1i1·s of rela\·s i,ne1·gizcd i:nd 111·0Yicled with 
armaturl.'S whi('h remain attracted dnring 

cc,nyer.,.~tio11. 
·ao. In /\ tPk] •hone sy:e:tcm, the emnhi11:1-

35 tion <>f a temroru ril_y cstahlished talking cir­
c11it, extending: l,et\\·ce.n calling and calle.d 

subscribers' :;11hslnt.icms. all inductiYe con­

Jll'('tion in each sif1e of s:1id circuit, n. cen­

tralizl,c] !-iOlll'CI' of talking- :ind switching cu1·-

-10 re11t. s1d1.0 1:ribl'r-controllerl :111tonrntic switch­
ing machin<'ry ll'l!lji•tl'nril_y r<.'t.iined in posi­
tion to rn:1inbi11 tlie (·i,·,·uit. for talhing- pnr­

po:se::-;, i:Hi<l swi(diin~ 11l:\<:l1in,•1·_v jll'OYi(lcd 

)1·ith ;1. p:1i1.· of ]im•-•·p];1_1·~ ,-,111t1·ollal,ln only 

15 !,y tl1e calling :;11Ji~:1•rilwr, lhl' t,Yll win<lin~,s 

"f wliieh cnnstit111l!.ilW i,11lv resista11ce for 

h1·i.-l!_,_i11.z the sonrcc of enin•nt acmss the 

titlldug'cin:11it at the ,·.alling sitle of 8aid in­
cl111:t.i1·1' <:nllJ1et:ti;i11i·., a11xili:1r.v cirenitr; con-

50 trolle,l b:- sui<l relays, means confrollccl by 

::-;aid :rnxili,1ry cir<'.Uit.s ha1·ing; rr.rl.ical mo­

tion to ;;de.ct' a group ancl rot;,r_v motion tn 

(·01111ect with the dcsir,,,1 linP in tlic ~:c,kdcrl 

p;,·oup, :nwthcr- p:1ir. o{ r<)lays co1it.mllahk 

55 !J_v the cnll<!d_ sn!Jscribcr, the windings of 

whi•:h c<m:,titni:c the rmlv n:1-:1stmwii l'<,r 

bridging ti11•. ~,o\ll·re of ci1t·l'ent :irro;s,; th11 

tnlking cit·-:'.nit nt the c,11lr.d ::;i,fo of ~,1i.,J in­

d11ctiv1~ co11nedions, ,,11xiliary •·in:nits coll-

GO troHcd IJ~, ~aicl last-nwntioncd pail' of 1·c• 

layR, and a fiflh rclity i,y wl1id1 thn r·alling 

snhscribcr controls the flow of current to 

that part of. the talkin;:{ i,jr"11it =ill,,H1•1l to 

· the cn1led sul.w,htlinn, ,me ,,r ~11:d •;1:r'.1111ii pair 

65 of relays provi,l<!.d with ;,w,1:1,, !'or c,mtrol-

cuit extending bct-ireen calling and c~llled 

snbscribers' substations, nn inductive con­

nectirm in each side of said circnit, a c1,>;n­

tralized wmce of talking nnd switchi11g c11r- 75 

rent. subscri bcr-controllecl automntic switch-

ing machinery tempornril.v rdaiuecl in posi- • 

tion to rnnintnin the circuit for talking pm·­

P<!SC'S, imi~l swit?hing m:lchinerr provillNl 
with a pa1r of lme-reln \'S ·1,ontrol1:1ble onlv BO 

h_y the calling snhscriher. the two windinr,:s 

r:f whieh cori'stitntc tlw onl\' n•sist:rnr1i f~1· 

bri<li;:-ing the sonrre of 1·111:n•nt a<'ri>!'H the 

!alking circuit- nt /-he C':tllinl! 1-;i1fo of :;ai1l 

1ntl11dirc conne<'tions. anxi]iarv circuits con- 3r, 

irnlle.d by said relays, me:rns. eon trolled hY 

sairl auxiliary rirct1its h111·ing nrtical mo-

tion ·to select n grnnp and rntar.,· motion to 

connrct with tlw d!.'si rcrl line in ( he ~,•lectcd 

gronp, anothrr. p:iir of r!.'lays l'ont.i:nllahlc 90 

1,y _ the calle~1 snhsrTiber, the -r.:indings of 
which constitute the only resistance for 

lJrirlging the sourcP- of ct1rrent acrnss the 

talking circnit rit the ca llcrl si(lc of snicl 111-

clucth·e ronnections, ai1xiliary <'ireuits con- -ilS 

tro1lcd b_v said l::st-rnentionetl pnir of re-
la_y!i, and a cliffcrrntialh·-w01m<l rel a r hv 
whi<'lt the en Hing snbsc'ribcr contrnls th·e 

llnw of c11nent to that part of the tnlkin« 

ci'rcnit allotteJ to the called snhstntion. on~ 103 

of !":ticl i;,'coml pair of t·C>-lays proYi<lcil ·witl1 
meaus for controlling- the now oE talking 

current to the calling snbsaiher's s11l1sta~ 

tion, both p:i irs n-f relays cncrgiY:e<l nnd pro­
Yi<l<-d with :11·maturc.c; which !'ernain :1ttra,·t- 10s 

erl during con versn tiqn. • 
n2. In a. telephone system, the combina-

tion of a temporarily cst.ahlislwd talking 

eirrnit extending betwcl•n calling a11<l caJh,rl 

snbsC'ribcrs' substations, an imlnclivc conncc- 110 

t-ion in ca1:h si,le of said cil'cnit, n. ccnfr:tlir.cil 

s01ircc of tnlking :iwl switr:hing cm·t·ent, 

s11ln;cribcr-controlle1l a11tomatic switching 

111.1<·.hinery ternpornril,v nitninN1 in ·position 

to rnainbiin the cirr.nit for falkin~ purposes; 115 

sni)I switching machinery provid<'<l with It 

pn 11· of linc:-1:clnys cont.rolial,ln only f,_y the· 

calling- s11l1scril?cr, the two windings of 

which constitutn tlui only rcsistanc•11 fol' 

l,rirl~~ing the so11rce of cnrn•nt across th(i 12c 

talking cil'cuit :it the calling side o[ sairl h1-
rlnd.il-e connectiorn,, a11:xilfory circuits co11-

(1·"llr.rl hr, i-;:1id l'Plnys, menus controllerLhy 

said iinx1linry circuits having vel'ticnl mri-

t.ion to select a group and rotary motion to ·12r, 

connrwt 11•ith the desired line in the sele<:terl 

gro11 p, another 1>:tir of rcfays controllttble 

h_v the cnllecl subscriber, the wiuclings of 

which constitute the only t·<,sistunc<i- for 

bridging -the source of Clll'l'P-nt across the 13C 
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talking c;-rcuit at the called side of said in- ver'tical and· rotn ·y switching movements 
ductive connections, auxiliary circuits con-. controlled thereb~, a thi-td relay, release 
trolled by said last-mentioned pnii· of re- mechanism, a. t ·nnk-release-cii-cuit con­
lays, and a fifth relay by which the calling jointly controlled by said three relays, n 

6 subscriber controls the flow· of .current ·to differ·ential-reluy, ~n energizing circuit for 70 
thnt pnrt of the talkin~ circuit allotted to said third relay, 1 ontrolled by said differ­
the called substation, sntd fifth rel11y having ential-relay, and : , local energizing circuit 
two windings adapted to uentralizc each for said differcn :ial-relay, controlled by 
o.ther when energized in prirallcl, one of said one of said line-rel 11.ys. . . 

10 second pair of refoy£ pl'ovided with·,means 00. In. n telephi ne system, the combina- 7Ci 
for controlling the flow of talking cnrrent tion of !1 pair of ine-relnys, means ha,,ing .. 
to Urn crdling subscriber's substnt1on, both vertical and rota ·y .switching movements 
·pairs of r<~lays energized and provided with controlled thereb3, • a third relay, relcnse 
armutures which remain attr11cted during mechanism, . a t ·1mk-release-circuit ·con-

111 conversation. .jointly controlled by said three relnys, a so 
63. In a telephone system, the combina- differential-relay,· m energizing circuit for 

tion of a.temporarily_established talking cir- said third reluy, cc ntrollcd by said differeri­
cuit extending be.t-veen calling and called tial-relny, and un i n<lrgizing circui~ for suid 
sl)bscribers' substations, an inductive con- c!ifferential-relay, :ontrolled by one of said 

2!) nection in each side of said circuit, a cen- !me-relays. . 86 
tralized soi1rce of talking and switching 67. 1n a teleph< ne ~ystcm, the .combina­
cnnent, subscriber-controlled automatic tion of a talking circuit, a connector pro­
switching machinery. temporarily retained vided with means inving vertica.l motion to 
in position to maintain _the circuit for talk- select gronps ·and rotary motion to connect 

26 ing p'urposes, said switching m~chinery with the called !in, s therein, a release rncch- 90 
prov • ed with. a pair of line-relays c.on- n.nism, n release-nngnet,· a release-relay, an 
trollable only by the calling $1.lbscriber, the energizing circuit for said release-relay,· in­
two windings of which constitute the only cl_uding ?- portion of said. t::i.lkin~ circuit,_ a 
resistance for 'bridging the somce of cur- ddferentrnJ-relay ,:ontrolhng said energ1z-

-ro rent across the talking circuit at the call- ing circuit, and a local circuit. for ene.rgiz- 95 
jno- side of said inducti rn connections, auxil- ing said diffe1:enti LI-relay. 
ia;y cirr.nits controlled by said relays; fiS. In a te.lephc ne system, the combina-

. means controlled by said auxiliary circuits tion of a talking circuit, a connector pro­
_hitving vertical motion. t.o select a group and vided with means 1aving ve1·tical motion to 

u rbtarj motion -to connect with the desii;ed select groups and· rotary motion to connect J.OO 
line jn the selected l!rm1p, anotlrnr pair of with the culled lin, s therein, aTelease mcch-

• rela_ys controllrtble by the calletl subscriber, anism, a· release-rn 1gnet, a release-relay, an 
·the windings of which constitute the only· energizing circuit tor said release.-relny, in­
resistance for bridging the source of currcmt eluding a portion of said talking circuit, a 

40 across the talking circuit at the called side differential-relay c mt.rolling sa,id energizing 105 
of said inductive connections, auxili;ny cir- circuit, nnd a local_ ~ircuit for enci:gizing said 
cuits controlled by said la.st-mentioned pair differential-relay, logethcr 1yith a _line-relay 
of relays, (lnd a. fifth re1ay by which the co1itrolliug said lo< al circuit: 
calling subscriber controls the flow of· cur- 09. In a telepho1 e system; the combination 

·45 rent to that part of the talking circuit al- • of a talking circuit, tL. connector provided· 110, 
lotted to the culled. substation, one of sn.id with menus havin ~ vertical J'notion to· se­
last.-mentioned pair of rela.ys provided with lect groups ancr i otary motion to· connect 
means for shifting or transposing the .wind- with the called lin, ,s therein, a release niech-
ing- of one of the line-relays from one pole nnism, a release-m tgnet, a relea~t--relay, un 

r;o .of'said source of current to the other, both energizi11g circuit for said release-relay1 in-.115 
pairs 'of relays energized and provided with cliiding a podion of said· talking circuit; a 

. armatures. which remµ,in attracted during differential-relay c mtrolling said energizing 
conversation. , ci_rcuit, a!1d a local :ircuit for .~nergi~ing_so.id 

64. In • a telephone system, the coinbina: . differential-relay, I ogether with a hnc-<mlay 
55 -tion of -11 • pair of line,-r13lays, me1tns having controlling said le cal circuit, and a· tnmk- 120 

vertical ani;l rotary, swi~ching_ moyenients release-circuit co.nl rolled by said line-relay 
controHed ·thereby, a tlurd relay, release • and· releaso-re1ay. . 
mechanism;-'" a •. 'trunk-release_.circuit con- 70. In a foleph< ne system, the combinn.­

· joinUY: cohttollecl, by said tb:ree relays, a tion of a tnlkii1g circuit; a connector ·pro-
~o ilifferentia.J.-.relay, o.n energizing' cil'cuit for v'id~ with mea'tls 1aving vertical motion to 125 

said-third, :(elay, controlled .1Jy sa.id differ- select groups and rntary motion to connect 
'eiltial-rela:yi: and a. local enei·gizing circuit with the called lin 1s then1in, a pair of li11e-
for- said drnerei:itial-relay; · • • . ielays, a difforen ;ial:rela.y, pamllel local 

65. In ·a telephone system, the combina- qiicuits for the wir. dings of saictdifferentfol-
1111 tion of :a :pair of line-relays, means h~,ving relay, co~trolled l: y said linc-rdays, closed· 1so 



when the latter are ene1·giz6d, and a circuit 
contt-ollcd by said differentia I-relay. 

71. In a telephone syslt'nt, the eombina­
tion of :t tnlkiu~ circuit, a connector pro,·id-

5 cd "·ith means naving vertical mot.ion to se­
lect groups and rotary motion to connect 
with the called lines therein, a pair of Jine­
relays, a differential-relay, pnrallel local cir­
cuits for the winding,; of said ditferential-

10 relay, controlled by s,iid line-re.lays, closed 
when the latter are energizeu; and a .circuit 
controlled by said diffcrcntia 1-rday: includ­
ing a portion of said talking circnit. • 

72. In a telephone sysMn, the combina-
15 tion of a talking circuit, a corrncctor pro­

vided with means ha,·ing Yertical motion 
to select groups and rotary mot ion to con­
nect with the called. lines th('rein. a relca,e 
mechanism, a relc~11-m:1gnet. a n•le,1se-r !Liv, 

20 an ·energizing circnit for said relca;;e 0rela?, 
including a portion of Raid talking- rircuit, 
a differential-relay controll1ng ,a id- e11tT· 
gizing circuit, and a loc.1I ch·c.11it for ener­
gizing said diiferential-rel,t.v, sai,l connector 

25 being also proridecl with a busy-release cir­
cuit controlled by said release-relay. 

73. In a telephone system, the ,:ombina­
tion of .a talking circuit, :t connccto,· pro­
vided with means hadng vertical motion to 

30 select groups and rotary mntion to c·onnrd 
·with the called lines therl'in, a rde:1se nwch­
anism, :i. release-magnet, a i·elcnse-rel:i?, an 
cncq~izing circuit for sai,l rell'ase-r<·lay, in­
clndmg a portion of said talking circmt, a 

35 differential-relay contro1ling said cnrq!i:.1ing 
circuit, and a local circuit for t·m•rg-izing: 
said differcntial-rela:r, together wi:h :1 lini•­
rcl:iy controlling said local circuit, said con­
nector being also provir1e<l with :i b11s_v-n•-

-40 lease circnit cont.rollr<'l hv s:ii,i rPlrasf'-n•l:w. 
74. In a telrpl10ne system. the cc,mhin;,_ 

tion of a talking circuit, a romwclor prn­
Yidr1l \\'ith menr1s having vert.icnl motion 
to !:Ph·rt groups ancl rota;_v motion to <·on-

45 ncct. with 11,c ('nlled lines ther<•in, n relense 
mcehnnism, n release - magnet, n release­
relav, :in erwriizing circ11it for Fain. rt'h•nse­
rr.lnJ', including a portion of _i-niil talking 
circi1it., n diffcrnntial-relay contt·olling sn.icl 

50 l'ncrgir.ing circuit, n focal circuit for rner­
i:riz.ing said (li ffercntin I-relay, together with 
n line-r<'lay eontrolling said local <'il'cnit, 
nnd n t.r11nk-rele:1se-circnit_ co•,t,rollr.d by 
said line-relay and relcasr.-relny, said con-

5/i Hector being also provided with a bnsy-re­
leasr. circ11it controlled hy i-:aid release-relay. 

715. In a tr.lcpl,one sy'stcm, the comhinn­
tion of n talking circnit, a connector pro­
Yided with means hn ving vrrt.ici\] motion 

60 to select groups nnd rotary: motion to con­
nect with the en lied lines the1·ein, 11, pnir of 
Jinr.-relnys, a diffenmt.ial-rr.lay. pnrnllPl local 
circuits for the wipdings of i;aid <liffrrential­
rclay, controlleq b~• said lirie-relays, closed 

65 when··the latter •tre en_ergi1.ed, a circnit con-

trolled by said dift'erentiu.l-relay, snjd cou­
nector being also provided with a busy-re­
l~nse cit'cuit, and electroml\gnets conjomtly 
contl'olling said busy-release circuit. 

76. In n telephone system, the combina- 70 tion of n talking circuit, a connector pro­
Yidcd with means having verticnl motion to 

. sf'lt!ct groups and ·rotarv motion to connect 
with the ca llcrl lines therein, a pair of li,i.e­
rela.rn, a differential-relay, parnllel . local 75 
circnits for the win<lings of said clitreren-
tin 1-reJn~,, controlled by said l.hfe-relays, 
closed when the lattt>r are eneriized; a cir­
cuit cnntl'Ollecl by said differential-relay, in­
rlurling a portion of said talking circuit, 80 said connector being also provided ·with I\ 
husy-rPlease circnit, :md electromagnets con­
jointly controlling said busy-release circuit. 

77. Tn a telephone system, the combina­
tion of a talking circuit, a connector pro- 85 
Yirll•d with means h:wing Yertical inotion to 
select groups .and rolnry motion to connect 
with the c:dl<>r! linrs therein, a pair of line­
relays, a di lfen·ntial-relay, parnllel local 
circuits for the windings of said diffcren- go 
tial-rela.v, eontrolled by said Jine-relllys, 
closed wlwn the lnttl'r are rnergi:t,e<l, a cir­
cuit con(rollrd hy said ditferentinl-reluy, 
~aid com11•ctor being also JH'OYi<led with a 
bnsy-relrasr ci.rcnit. normall3· open and nor- 95 
mally closrcl s"'·itch-points in said bns_v-re­
lrase circniL nz;d <'lectromagnets for operat-
ing said s1Yiteh-points and thereby con­
jointly controlling said bnsy-relcase circnit. 

78: In a tPl<'phone sysh'm, the combina.- 100 
tion of a talking circuit, n connector pro­
Yirlerl 1rith 11w~ns having vertical motion to 
srl<'ct. groups :incl rotary motion to connect 
1,-ith the cnll<•11 linrs tl\Nein, a pair of linc­
rl'lays, n cliffPr-l'nti:il-rrla_v, pai.,1llel local 105 
circnitq for tlw "i_ndi11gs of said 1liffe_rcntia 1-
rPln:v, controll<'d hy ~:iid line-relays, closed 
1rhrn thC' l:1tt<-r arc rnergizrd, a circuit con­
tl'olled by sairl <liffr1·rntial-rrlny, including 
n portion of !'nicl t:ilking circuit, said con- 110 
nectar being n lm prodded with n husy-re-
lense circuit, 1101·mn lly open • and norrrrn.lly 
dosed sll'itf'h-points in said busy-release cir-
.:uit, and eler.from11gn<'h, for operating said 
s"·itch-points an,1. thrrcby -conjointly con- 115 
trolling said bnsy-rl'lense circuit. 
• 7!!. In a tPlephone. system, the comQination 
of n hnttrry ha,·in_g one pole grounded, a con­
J)<'i)tor provided with means having vertical 
rnotion to seler.t groups and rotl\rV motion to 120 
connect with the called lines therein, a ditfer­
entinl-rela..r having both of 'its windings per­
manently connected with the non-grounded 
pole of. sairl hnttPry, means for connecting 
the other terminals of sni,l windings with 125 
the grounded pole of the hattery, nnd a re­
lease circuit controlled by said differential-
relay. . • 

80. In n telephone system, the comhina-
tion of a battery having one pole grounded, 130 
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an automntic switch provided with means 
having vertical and rotary switching move­
ments, a double--wound relay having both of. 
its 11·indings permanently connected with the 

5 nou-gnrnndcrl pole of said battijry, a tele-­
phone transmitter r:ireuit controlled by said 
relay, means for connecting the other termi­
nals of the said windings with the other- pole 
of the battPry, and switching means con-

10 trolled by said relay. 
81. In a telephone system, a line circuit, 

a. transmitter in the line circuit, an auto­
matic connector provided with line-i·elays, 
a differential-relay, a circuit controlled by 

15 said differential relay, a source of talking 
curl'ent with one pole i.1f which the windings 
of said differential relay are permanently 
connected in multiple, and nnother relay for 
connecting .the said source of current. in se-

20 ries between the two line-relays to supply 
talking current to the said line circuit. 

82. A telephone system comprising a line 
circuit, a transmitter in said circuit, a source 
of talking current, a condenser in each side 

25 of said circuit, bridging relays distributed 
along the said circuit, switching means con­
trolliid by said relays, rneans for cutting off 
all except a single pair of relays at each side 
of said condensers, and means for supplying 

ao current only through the said remaining 
four relays to the said circuit for, talking 
purposes.. . . 

83. In a te.lephone system, automatic 
switching apparatus normally at !'est for ex--

85 tending a connection from a calling tn a 
called line, means whe!'eby talking cnnent is 
supplied throngh only two relay windings 
to the substation of the calling s1tbseriber, 
and whereby the same kind of current is also 

40 supplied through only two relay windings 
to the substation of the called snbscriber., 
none of said relays being individual to the 
called snhscl'iher. 

84; In a fo]ei)hone system, an automatic 
45 connector having vertical motion to sclcc,t 

groups and rotai·y motion to connect with 
the called subscriber's line in the selected 

group, a pair < ,f lihe-relays contrnlling such 
vertiea l and rotary motion, and means 
"' hereby talkir: g current is supplied through 5( 

the windings < .f these relays and no others 
to the substati< n of the calling subsc1·iber·. 

85. A teleph :me system comprising a _line 
circuit, a trans nitter in said circuit, a source 
of talking cnri ent, a condenser in each side 55 
of said cll'cuit, bridging relays distr·ibuted 
along said ci1 cuit, switching means con­
trolled by said relays, means for cutting off 
all except a pair of relay ,vindings on each 
side of said co icJensers, and means for sup- 60 
plying current only through the remaining 
four windings to said circuit for talking 
purposes. 

86. In· a tel( phone exchange system, the 
combination o: • a pair of relays, a line, a 65 
telephone, mea is fo1· furnishing talking cur­
rent through ti :1e windings of the relay and 
ovet· the line to the telephone, a permanently 
grounded sprir g or contact for said relays, 
circuits contro led by said relays and in- 70 
eluding said gr nmded contact, switch mech­
anism) and me ms ·by. which the subscriber 
(amploys said refays for controllini:{ said 
switcl-~ mechani om. 

87. In a telE phone exchange system, the 7 5 
combination oi a pair of relays, a line, .a 
telephone, rnca1 s for furnishing ta.lking cur­
rent through tl e windings of the relays and 
over the line to the telephone, a permanently 
grounded spl'ir1 g CH' contact for· said relays, 80 
circuits control ed by said relays ancl inc:lud-
iilg said gronr rler] eontnct, switch mecha­
nism, anc1 mea n.s by ,vhielt the s11bscriber 
mnploys said ·days for ('ontrollinµ: said 
switcli rnechani sm, said mechnnisrn having 85 
one ,notion to s :led gron ps and a nothel' mo­
tion to connect with thl• <'albl line by nny 
selected groi Ip. 

Signed by nw at Chicago, Cook county, 
Illinois, this iitll day of April, !!)()(i, 

TALBOT G. MARTIN. 
·witnesses: . 

EDWARD ). FALES, 
,JoICN E.1 ICl'80N. 
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