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To all whom it may conce1'n: 
Be it known that I, 'Ln,BOT G. MAR'l'IN, 

a citizen of the United States of America, 
and resident of Chicago, .Cook county, Illi-

5 nois, have invented certain new and useful 
Imp,rovemesits in Automatic Telephone Sys­
t~ms, of which the following is a specifica­
tion. , 

My invention relates to improvements in 
10 automatic telephone systems and has for its 

object several featutes of improvemei\b 
whereby· increased efficiency of operation is 
obtained. 

Among the features of my invention is the 
11.5 provision of improved means for enablir~g 

one subscriber on a party-line to signal a 
second subscriber on the same line. A fur­
ther feature of my i1wention relates to im­
proved means foi making a trunk busy-

20 that is, to prevent this trunk being seized 
·while the same is in use. Heretofore, it has 
bePn customarv when sueh trunk is seized 
to pface tl gmirding potential on the thircl 
conductor of the frnnk which made the pri-

25· vate contacts of this trunk busy at its two 
ends. vVhere this trunk extends between ex­
changes, ho\vever, it is found that this po­
tential at the distant end was oftentimes 
ineffective to prevent seizure of the trunk at 

30 that end; The object of my invention, there­
fore, is to provide means for locally apply­
ing this guardin~ potential to the opposite 
ends of the trnnK, whereby a more efficient 
and effective guarding potent.id is obtained 

35 irrespecti,;e of the length of the trunk. 
A fm:ther featme of mv invention relates 

to improved means for p1:oviding a discrim­
inating- servicl!-that is, prnvicling means 
whereby certain subscribers can make cer-

40 tain connections, while other subscribers can­
not make these connections. 

More specifically, my invention relates to 
the provision of !\ connector switch through 
which certain snbscribers can extend a call 

45 throngh certain levels of this connector, 
while when other subscribers seize such con­
nector they are nnable to extend a call 
through these particularleYels, and thus are 
JH'PYente(l from obtaining connection with 

50 tlw particnlnr snbscribers connected with the 
trnnks located on these ]ernls. 

These and other objects of my invention 
will be more readily understood by reference 
to tlw accompanying ·drawings, in whid: I 

55. h:i,;e illnstrah0d rn,v inwntion in connection 

with automatic switches of well-known 
types. 

Figures 1 and 2 taken together show means 
·whereby one party on a party line mav es­
tablish connection with ancf ring another 60 
party on the same line. Means are also pro­
vided whereby a calling subscriber A' in a 
certifo exchange may establish connection 
with a main exchange through the medium 
of a repeater in a third exchange. 60 

Figs. 1, 2 and 3 taken together show 
means ,vherebv a subscriber A' mav estab­
lish connecti011 with a subscriber A through 
the medium of a discriminating rotary con-
nector J. 70 

Referring to Figs. 1 and 2, I luwe shown 
diagrammatica11;v a pnlystation subscriber's 
line, together with its indiviclnal switch Cat 
the central office, a master switch D, a selec-
tor E and a selective device H for selecting 75 
different. groups of frequency ringing re­
lays H'. The trunk lines leading to the se­
lective device H terminate in a level of the 
first selector banks. Other levels of the said 
sGlector banks contain trunk lines leadino- to 80 
a main office through the medium of rep~at-
ers located in a third office. while certain 
other levels of said selector' banks contain 
trunks leading to selector switches F. 

Referring to Figs. 1, 2 an(l 3, I have 85 
shown c1ia,grammatically a subscriber's line, 
together with its incfo-iclual switch C.at the 
central office, a master switch D, a selector 
E, a selectorF, a discriminating rotary con­
nector J, the called subscriber's line svdtch 90 
C' and tli.e called substation A,. At B and B' 
there are shown batteries for furnishino- cur-
rent for -iperating the central office ~pp·a­
ratus and for talking purposes. The sub­
scribers' substations A', A2 and A are of 95 
any suitable or _approved type. Reforring 
to the substation A. each of the substations 
sh~nvn herein comprises the. nslial receiver 
2, transmitter 3, switch-hook 2', ringer 4 and 
condenser 5. Being an automatic substation 100 
it is also providec1 with an impulse trans­
mitter or calling device, which is represent-
ed herein by a pair of impnlse springs 6 and 
7 and an impulse wheel 8, which latter is as­
sumed to be controlled through the medium 105 
of a fingei· hole dial ( not shown) in such a 
mmme1· that the impulse springs 6 and 7 may 
be momentarily separated a nnrn!Jer of times 

• COlT?Sponding to each digit of the number 
to be called. :no 



'I'he subsc.ciber's 1:nd1v·iduaJ ~sv:itch U is 
of the g'enernl (ype cf suhscrjber's ssr·iteh 
shffvrn i11 British patent i·.o B. ~~:v. Ja1ne3 ·1\;-0. 
2G,301. of 190G~ be:ii1g, lHr\r,~-rer, of the pa:cti~:.-

5 nhr type diselosefi in British patenL to T. CL 
lV[artin :I:?o. l!J:.l9 of lDJO. 1fhis 1ine s,fjfch 
cornpI'ises n:nong other dt~tnils ·a pJnng;et 
(not shovvn) attached to the ena of a ~;o­
crrlled plunge!" arm D which is controlled by 

1 () tho rrwanet 10. The nm:.rnet 10 cfinwrises 
four vri{Hlings.) 1ianH:l·v, a 1Yull-dov~n ,vi}1tlin~· H ·" ent-of' or 1101(1:'llO' ·:v;11,lir10· 19 ,. ,; •• :(; 

~i~:~1::~1.\• ~;iL [,;:~,(j:,::\;~"]•l,f•~\\t.~~•;~;) \:~!~~:~]::~•,'.;(;; 
l5 ~\t /~1L'"'' .,-,,,q ,,s r:-~;;~:i[l::,\ :;~\;:·,:,:.~\\\1ff{:1I-~ 

1:1 n;1d Jl. '"Tht-' 11 openHr-s both 
Che plnn_g~:r nnll the a1Ti1~;·Cure 1~), 

~.,'_,·- -~ri1ilo the ;v., __ \,r_1

1
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, st.i'ong ;.:~nont?;lJ 

~:, 
1 

- i~r111ntnn· {i'.I :''.::.r·~ ~·u 

r-r11; i~ opcri~t~:(\ 
the pJnng{:l' is foi-c•, a bunk of enntaet 
sr1·intrs ·fnrr•lno· n.i,p r..·n,·111,YS 1 (( -; ·'T 18 ·( nd 

25 ,~f~n,~\l :/"f 1;:::ie:~~1t';1:1_ ,~;, i; fi(1,s~-~~~1~,_'·,f<;:' ~i: 
"'•" ,.l,,, Lo, 1 dilJ,,Cu\ el}. D.,t,.,Uuf~h (""·' Lile 
set f1-f sprjnp:s. (lH-23) 1s s1HnYn~ 1.~nth ]j:;10 

so 'ii\t~~::~i~~~:)j'.·J(:?'.~t1;;)jc 1~t~1li/1}i:.;;
1

it;'~
1

{,J~ 
I~ach trnnf;:: lin{~ is eonnectccl ]~; inu1tinL~ • 
yvifh thr con-rsrJonc1i11g sprjngs of aH th::\ l°ine 
~r,.,--.,,rtrii.es c,f i:h(: 'tsLlch is c·oY1trnHcd 
t_he- rnr:.stf;r ~f1hr: :::;1.Yilth (; ir,; e0;,i-

B5 tro1lcd h-v thr :3nbsc1·ibet·· +hi'onp;h the 1ne­
iti1t:.n· of ~~hc.~ine relay J.3. as •1.vjl1 iH:rciru1ite1: 
t,e niore fn]]y explai.11ed. • 

The master switch D is of the same g(m­
ei•al tv ::> as that disclosed in Briti:,h Pateiit 

,40 No. 2(;,;,i;J of lOOG, reforrcd to aboYe, being, 
howevr!t', d tlH1 pnrticuiar typ,\ :discl.osed in 
said British Patent 1-fo. Hrn of 1no. I'hc 
function of the n1aster s;-vitch~ as is ·\v·e11 
J.mo1,vn, is to n1·nintain ihe p!tn;g<~rs of all tho • ]] 1• • L I • • • • } 45 1nj_0 

4

1n~ s:;-1tcn.e~,. 1n posn~!?n to e:ngage t 1e 
t.errrn11n1 or nn 1dle trunk ln1e. 

Nli::lf'~~::,1i?:~;~!:;c~:~i•~;\~;~is itf ~ {tfrtdl:. 
50 81'anted :tkfal'ch :t3, HlOfi, to Keith, Erickson: 

nnd ~'.-C:ickson, except that the so-called side 
switch iR omitted and the circuits ar\:' modi­
fied to udnpt the switch t'o ()J)~rnte in a sys-

.~tern hi which it is controlle<l by impnlses d1•-
55 ]ive1;::d DY4.:\r t:wn sides of the line iJ1 serirs. 

1\.rni)i1g other (lrtnii~i, the sel?etr>r 11: con1-
prises n..- bHnk of cc,ntuets a1:rnnged 1n hn1:l­
zo_ntal ro'xs or Jevefo, which L·Cmtac:ts ai•(• 
adapted to bi: engng--ed by a set of wipPl'ci 20, 

60 20 and ~1i" cn1T1Pr1 upon (t ~1h:1ft (not sl}o,,:n) 
Yd1id1' irn . .c; c1 H.'l'tif'a! mm·t•rnenl eontr-ollPd 

t1H: Y(\!'i:ica! 2S and a J'Piarv n1ove-
1neut conti·o11ed the rot arv inn j11~.1t 2!1. 
'fh8 t~r1nratinr:-, iJ:n \'in:io11~' p:lr(~; of fhP. 

65 .s,rit-ch n,;-c {:1J~1;T )i\-d -~11~" i.n{'d~r11r1 

of the double-wound line relay 30. Ivleans 
for ·•t·>ernJjttin,7 the s,vitch to he r2store<l b .... 
nnr1i1a l p~siti~;n are provided • jn the. reiea~:e 
1i1tt ~'net 31~ ,vhich, unon ener1._dzing, -rvith--
dr,; ws tirn 'l'etaining- r•a,·\'ls fr~n tl1e shaft. 70 
Tlie springs 32· ancl 33 close only when the 
switd1 shaft has been raised one or more 
steps :from its lowest p6sition. 'Ihe n;b.ys 
34, and 35 are slow acting-tlrnt is, relays 
which de1;nergize slowly after th0ir bner- 75 
ai,'.;n,,. eir011it,· ·tre broken 
:,·-;:-;i,'.: ::; ,;o:-b:ic'.k sele;fr,~ clc,·ice H com-:·· J .z_-( ~- J. •• t_,, l .-' • • • W , I - • , _ 0: . .-., ,-, 

r;n;i~s amo_n~· other d~tnils the wipers 0~, D/ 
;rnn ;5G, ,,;h1cn am earned upon a rotm·)' s1rnt;; 
(net showB) and are ,,daptcd to be c;.rlvnncecl .80 
,;,ep Ly step over the hank c011taets ;39, 40 
and 4J throngh !:he medium of n • steppi,;g 
~nag1H~i'. ~12. The n1ngnet 43 is a release 1nDt;­
net, \Yhieh, ,vhe.ri ~energized1 \vit.hdra.-\VS ~\ 
ho1d}:ng; pav,Tl fro1n the. shaft of the; sv./itch 85 
nncl aUovvs the \vipers to be reStoretl ic; nor­
rnul position by a spring in ~, "Yvell-kntYwn 
rnn,nne1·. The ofl'-n~n·tu::J eontnct :ti-~ ,,vhich 
JS '"''""'uuu in th;: circn1t o:f thr: relPnss nl<>/.';» 
nt< ~ js contrnHed Ly the shaft of the ;-;-,yitCh 90 
~o a:~ Lo be ciC,scd. only ,vhen said shaft is ro­
ht2d one Oi' mm\e stei)s :from its normal posi•­
Ein1-i. ~rte. operation of. the ~v-ritch is con•­
trGHe({ iJy the calling subscriber throu.r;h the 
;1rndinm • of a double-wound line rel~v ,15, 95 'the relays 4G, 47 and 1'8 are relays \Ylii-c_:ll d(~-

:;~f(ft;\.,:ii;:;{b!:1t~~-their energizing cir-
'T'l..;.,. 1·iri,.r1nfY ":lev;ce, ll' con1pr~~!PS '1T~Jt)n•;,• 

:)t 1~-/1·· ·- tt~2.;~Tls ~. ;ole;1vid int,err1l1;.t:i;1,i?; \i;~:ri;~ lOO 
together vvith a. group Qi relu,y~J ~;~nd t'vi:o 

1:.~x1,g·ing cnfr-ent generators. rrhe solenoid 
Jntr:rrnpting device I(, .,;vhen in operation, 
cpntrols circuits through the ringer relays 
1u • and 50. Each of said relays, when ener- 105 
(f!;ized, applies ringing cunent from their J.'e· 
specti1;;H gene1·n.tors R' and R2 to the line 
bnnk contacts 51 and 52 of the rinP·-buck 
·selective device H. The apparatus as ~hown ' · • • 1 t ; t l 1 • - j" 11t~1·:1n Js" ac ap ... eG. • o~ Je usec 1:n connec_~:1on 110 
Yntn. a rom:-party lme system. The toul' 
generators }1', P.2, R 3 and R 4 ( the genera-
tors R 3 and R• not being shown)_ prodnce 
ringing current of four different eharactern. 
Tl_rn Tinger-s • 4 of the different subetations 115 
,nay he arranged in any well-krnnvn man: 
nrr i o respond only to the ringing current 
from their corresponding generator. For 
instance, the generator R' may produce 
ringing cnn'ent of the proper cluracter to 120 
opet'a.fo the-ringer :at 'the substation :A'; the 
g-nwrator H. 0 ma v 1n·odu'ce current to on­

,Prntc• the J·ingel'. ;lt the s1_1hst_ation :A_ 2 ; tfie 
gener:it01· R' 1naJproduce eni'rent to oper~ 
all• foe l'ing-er at the substation A" (not 125 
shnwn) and the gpnerator R·' mav J)rodnf'e 
('1!1'1'.t:nt. to-oper~ite tlie 1·i11[.KPl' at il1e' fonrth 
.~nbtation A'' (not shown). , Each set of 
bank contal'.ts :'lD, .40 nnd 41 (only .tvrn sets 
of wLieli 2.J:e shown) lead to a ringing ck- 1:10 



vice H'. The first set or contacts, namely 
51, 52 ancl 53, is connected to the ringing 
device H\ which de\·icc a1terrn,tely applies 
ringing current to_ the line from the ge.ner-

15 ators R' and R 2 . • The S(~cond set of con­
tacts is connected to a ringing device H' 
(1,ot shown), which device alternately ap­
plies tinging current to the line from the 
sccnerators J{' and R". The third set of con-

10 Lets is connected to _ :t ringing ch,wice H' 
(not shown), which device alternately ap­
plies ringing cnnent to the line from the 
gm1er:1tors R' . :rnd R". The :fourth set or 
contacts is connected to a rii1ging device H' 

Hi' (not shown), which device alternately ap­
plies ringing current t.o the line from the 
generators R 2 and :R". The fifth si;t of con­
tacts is connected to a ,:inging device H' 
(not shown), which device alternately ap 0 

~o plies ringing current to the line from the 
gonerntorn R' and R4. The sixth set of con­
tacts is connected to a rimrinP- device H' 
(~ot sl_1own), which de,·ice~"'alt~rnately ap­
phes rmging current to the line from the 

~:li generators H3 and R 4
• From the :foregoing 

it 1Yill be apparent that I have connected the 
different ge11erators to the different devic:es 
It· in such 1i manner as to allow any callin~ 
mibscriber fo signal any other subscriber 011 

JU .11.is own ilne. For example, if the subscriber 
at substation A·1 wishes to call the subscriber 
at substation A-' he win ~anse his line to be 
connected to a selective <le.vice H and then 
operate itto 1·otate onto the third set of con-

35 tacts 39, 40 and 41, which contacts are con­
nected with a device H' which supplies cur­
rent from the generators R' and R4 • The 
ringing cunent from the generator R' will 
operate the called substation bells. while 

•10 th.e ringing current from the gener~tor R 4 

will operate the calling substation bells.. . 
'I'he repeatex.- I is used as a ine1J,ns of re­

peating impi.llses from a substation at one 
exchange to ope:ra.te switches in another ex-

45 change. Among other details it comprises 
the double-wound relays 54, 55 and 56 and 
the slow acting r.efays 57 and 58. The slow 
acting relay 58 operates to cut the condens­
ers out of the circuit while th.e impulses are 

50 being transmitted. 
The selector F is similar to the selector E 

shown in Fig. 1. 
The connector J is -of the same general 

type of connector switch as that disclosed 
55 in United States Letters Patent No; 81!i,17G, 

granted March 13, 1906, to Keith, Erickson 
and Erickson, the circuits, however, being 
modified t.o adapt the switch to operate in 
a system in which the central office -appa-

GG ra.tns is controlled by impn1ses delivered 
over the twu sides of the 1ine in series.· The 

' '/ "" 1 • .g 7; ,f-. "V -l J. 'I "t ) i::li'Cl1l~S H,re H i~iO H10(tl.u.eG l,(;) ftU.apL> LilC S\Vl C~l 
to 010el'ate. in R sy~t,en1 e1nboclying the prin-

~f{~1
~~,~~e:,~~lr \~~\~~t:i.~l~d ~ii~t \~:1~,r~l~ct\1it 

~ 

shmvn) carrving the wipers 59, 60 and Gl. 
Being H so-called rotary eonnector on the 
top l.evel and also of a ctiscri1ninat.ing char­
acter it is provided with the marginal re-· 
lay 62 and an extra. shaft wiper 63. The 70 
shaft is controlled .by the vertical magnet 6-:l: 
and the rotary magnet 65. The usual side 
switch comprising the wipers 13G, 67, 68 and 

. 69 is controlled by the private magnet 70 
in the nsual nnd well-known manner. The 75 
magnet 71 is the usual release magnet. The 
line relay 72 is connected to the line through 
the renrsing· springs of the so-c:illecl back­
briclge relay 73. The ringing relay 71 is 
the means by which ringing current· is ap- 80 
p1ied to the cal1ed line or trunk. The busy 
signaling machine L, as represented herein, 
comprises an induction coil or transformer, 
the primary winding of which is included 
in a local circuit ,vith a battery and an in-· 85 
terrupter of high frequency. Through the 
medium of this interrupter an interrupted 
current is supplied to the primary winding, 
which induces ari alternating current in the 
secondary winding, whereby, when said 90 
winding i.s connected with the subscriber's 
lii:e, a buzzing• sound is heard in the re­
ceiver. 

The snbs"tation A and the line switch C' 
are similar in all 1•espects to the substation 95 
A' a.nd the line switch C. 

Associated with the trunk line leading 
from the first seleetor banks to the repeaters 
I (which are located in another exch:mge) 
is a group of holding relays O (only one of 100>' 
said relays being shown) which are for the 
purpose of supplying a holding ground to • 
the first selector and also for the imrpose 

. of putting a. guarding ground potential on 
the prirnte bank contact of the trnnk lines 105 
in the banks of all the first selectors that 
have access to the trunk lines fr<illl the fi,rst 
exchange. The repeaters I place a guard-
ing ground potential _on the pri rnte bank 
contacts of the trnnk lines in the banks of 110 
the selectors which have access to said trm1k 
lines from the excl1ange in wNich the said 
reneaters are located. 

:11. genert1l description of the apparatus 
having been given, it will 110w be explained 115 
how one of the subscribers on the party-line 
may signal another subscribei· on the same 
]ihe. For example. should the snbs~riber 
at substation A' call the subscriber at the 
substation A2• both of.whom are mi the same 120 
line. It is assumed herein that the second 
level of the first-selectors is reserved for 
reverting call. purposes. For this purpose 
there is connected to the contacts of this level 
a plurality of trunk· lines, each of whic-h 125 
eonnect to a ring-back seledive device H. 

Upon tho removal of the re<'eivPr'.from the­
sv:itch-hook, _at i he s11\1:'it:,tion A'. 1:repar:a­
to;·y to intu-:1n;/ a cal;.:- n1_1 en2}·i.n:-'.,l!1fl' en·-
euit is- closed through t1.H~ linl1 y,·judinp; 1;3 :.t:-H) 



?f the inc~ividual switch,-~ thereby attraet­
rng the lme -armntul'e i ;:i. The armature, 
UJJon beino· attracted) closes a •. eircnit 

r-, ., • • "!i through the pull-down coll ll m series 'Nlrn 
5 the auxiFary ,vinding JA: .. , 'I'hc _ pU1J-do,,Yn 

-coil, upon energizing, attiactr:1 the plun~;er 
arm 9 to :fol'ce the plunger into the b,mk o:f 
sprinp; 1G to 23, i1iclusiv'3. It ds? operates 
the cut-off armat,ure 15, thereby disconnect-

10 jn'! the Ene winding 13 from the line,. The 
rrr~~ature 75 does not fall back immediatel:,1, 
however, owing to the. fact tiu,t the ·winding 
14 is still in series ,vith the DUll-down wiml­
ing 11. Upon the pJnnger -~.rm D being Rt-

15 trrleted the springs 76 rt~d !{7 tr.e brought 
trwetl'wr to short-rircuit ,he ans:i!iarv wind­
in~ 14, making same slightly· slow·· acting. 
Tl\c armature 1i1 bei:r.g slo:w to fall back 
a'llows sufficient time for <1, holding cirenit 

20 to be closed in ·the ss;vitch t:Lhea<l 'Ior .. the cut-­
oft' or holding ~rind1ntJ: 12. The engagen1.ent 
of the springs lG cmd 19 with the Spl'ings 
20 and -2:;, ·resnecfrnly, extends Uw sub~ 
scribers' lillBs t(~ the 11r;e re]ny 30 of the st•-

25 lector K Tlie line relHy 30 of Urn se1edor 
S\Vitch E is thereunou energized, c10si:ng a. 
circuit through th/re1ay 34. The rchy 34, 
upon energizing, doses.the above-mentioned 
holding circuit throngh the cnt-off \Yinding 

:;o 12 of the line switeh C. This circuit ex­
tends from ground G" through the springs 
78, bank springs 21 and 17 rmd the cnt-off 
win<1in.'! 12 to the battery lead 100, then\'e 

L, T) ~ 1 ,., ,-.,.] • ' throngh battery .u to gronna. t-,. i H: w11Hl-

35 ing 12, upon energizing, h,~lds th_e armature 
15 and the l)lung·er arm D m then· operated 
positions aftei' tl10 circuit of the pull-down 
winding is broken by the falling back of the 
line armature 75. A guarding ground po-

40 tc.ntial is suppli.e<l to the connecim- prin,te 
bank contact of the calling line as soon as 
the rday 34 is energized. This circuit ex­
tends over the circnit just tl·uced to the bank 
soring 17, theiice OY\;r the comluctor 2-k to 

45 s;tid i)riv;;te bank contact. The energizi:· 
tion of the relay 34 also prepares a circmt 
fm· the vertical magnet.by bringi11g into en-

• gagmnent the springs 70 and 80 and ope:rn 
the circuit of the release magnd :n a(· tile 

50 springs 81 nnd 80. 
The calling subscriber no,,v operates his 

calling device ,for the digit 2, whereby tlw 
substation impulse springs G :incl 7 are sep­
arated twice momentarily, each time brenk-

55 ing the circuit of the selector line relay c\0. 
The rdav 34 of the selector being slow act­
ing does"'not <leenergize during the momen­
tai·y interrnptions of its circuit by the line 
relay 30 and conse0,uently, each time the lat-

60 ter relay deenergizes, an impulse is iTans­
mitted over the circuit extending from 
groumrG" thrnugh the contact o-f springs 8:J. 
and ml, springs 8-1 and 85 of th,? rehy SG, 
spl'i.ngs 80 Jl.nd 79 of the re1ay relay, Hf> 

"" ,.,nc1 thp verfr«-,,1 ,noo-pet 9R /p t1w ;),,fi·e,•v Vv _,._, l, ,.,. -· · •- '· .1.~ ,.~C,,. .uw -:. ~ ·"··- ~ . ,,, , ..... ,/ 

lead 100, The vertical ·1nag:aet receives two 
impulses ove2· 'Chis circuit n:nd operrrtes to 
raiSe the s,vitch sht1ft an<l .. ,vipers t1.Yo steps 
to n oosition opposite the s(:con<l r{nv or leYel 
oi b~nk contucts. The ,:)ff-norrnal springs .?2 70 
and. 33 close as soon as the shaft is ra,ised 
one step, but the circuit of tho release mr.g~ 
net 31 ·still remains open at the springs 80 
and Sl. 'l'he slow acfing· reb_y 35 is main­
tain-e<l in its energized position· v,:-1li1e i1n- 7 5 
pulses nre being sent throug;h it to the rer­
tich] rnag11et:1 r..nd in its energi1.ed position 
closes a- cjrcuit e::rtcndin1?,' fro111 around G{ 
throngh the springs Erl a11d 88 nn~l tbe relay 
t~H to the lxraerv bd JOO. The. relay o!l. 80 
upon energizi11g; closes a locking circuft !'01: 
itself extending frnin grouDd tP. at the re1ay 
3°t through the springs 78, rotRry rruignet. 
,;prings 90 and 91, off-normal springs 92 and 
1);3 and the spri~1gS 94 and ~:)5 9-£ the re1nv 89.1 85 
'.:hrnce i'lir(_:,~lgh tJ,e reh;Y sp __ to t1~e h?.tier}~ 
1e~1d 100. 'l'hns, upon tne neene.rg1zn..t.-1on of 
the • relay 35 after the last i1npnl:3e is dc­
JiYcred tu the verticDJ. n1agneL? the relrt)' 8D 
remains energized and the circuit of the so 
rotary magnet is closed. This circuit ex­
tends :from ground ff' through the springs 
78~ 90 and 91, 92 and 93,, £)4: and 95 5 88 and 
DT, interrupter sp1·ings 96 and the rotary 
nw.gnet 29 to the bAttcq l_e~d mo. The ro- 95 
tary mag1iet, upon energ1zmg, rotates the 
,vipers one step, and, by opening the springs 
90 and 91, cliscorrnects ground G" from itself 
nnd the relav SD. If the first trunk lino of 
tlw second level is idle, the relay RB deenm:- 100 • ,. • '0 d r, f?')Zes ~s SJ_}?n .. ~1s ,vi1c.1, __ s1~~·1~.1g:s ::) nn .. vf are 
opener.L .n U11s rnmJ,: nne 1s bnsy, however, 
the pri rnte wiper 213 finds the contact with 
""1'11·,,1, 1°/· "J10""0"es ')l'OVJ·,la,1 ,··1"t], '' ◊'l!"l0 '·1 i1-o· Y1 '-- -. , ~ \., t:_,l~t:" '~ f • , V.i.., ;\ l <-: to., -,h t,l.__ li:, 

grnnnd potential ,rlnch 1s tf'ansn11ttea 1-c the :105 
relay 8D through the springs 9.:J and D5, there--
by preventi.ng it :from deenergi,.ing. The ro-
tary 1nagnPt, hovve,rer, de0nergizes "s11en the 
spring" 9G disengage, i'ega:nlless of whether 
the rel av 89 remains eHerg;ized 01· not. -H llO 
the relay 89 remains energized, the cir-cuit 
of the rotarv 1:nagnet will be :wnin ciosed 
.as soon ns "the -~~rn1atn1:c drop; back far 
enough to elosc the springs DG. Tlie rotary 
magnet will, thel"efore, operntc, in the' man- 115 
1wr of a J:mzzer to a<1rnnce the wipers step 
by step oyer the eontacts unti1 the nori­
gronnded contact of nn idle tl'nnk line, is 
reached b_v the wiper 2G, ,dwi·enpon the rPlay 
,'() <lt•<'nerg-ize,;. • 'I'he rt>lay SD, upon <!C<'ner- 120 
gizi11g, \\'lwther after one or seyernl opern-
t ion,; of the rotary magnet, permanl'ntly 
breaks Uw circuit nr the mngnet :2!l and 
r!osrs the circuit of the switchi11g n•lay SH. 
The eircnit throngl; said relav 8G <,xiP!ll1s } 25 
fro1n °'1'01111(1 G2- tJr1•p 1 10-i1 't·'11l.::i ,:;., 1 ·1',10•,. ",·0 ov" - I:"' ,.l ,,. ,._, :4 _, ~ r,- _ ,'Ji 1i 1 i,-.... •~ ( )~ ,1 

nnd Dl, ·H2 und DB:; !J1: nnd. DH and the J:rl~tY 

. ~~o\~;. t;= '\~;~~\:?(t i~~~\~i~~it~ ;t1('.c 1 i\~\'.n;:P ]~~(;; 
3(J l:rcrE:. •. --:~ tin~- :1.:1~1 est<~D.dti the line e9nne<:-- 1.:3c 
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tion over the heavy C'onductors through the 
wipers 25 and 27 to the ring-back selective 
device H. As iiOOn as the connection is com­
pleted with the selective device H, the line 

5 relay ±i5 becomes cnprµ:izecl. This circuit ex­
tends from ground Cl-° through the lowm: 
winding of tl.1e1,elay 45, springs 101 and 102 
of the switching relay f7, conductor 10a, 
wiper 27, thence over the heaYy conductol's 

10 to antl through the substation A', back over 
the hea ,·y conductors, wiper 2;'\, cond11ctor 
10-1:, springs 10:i and lOG ai1d the upper .wind­
illg of foe relay 4i"i to the battery lead 100. 
The relay -1/5, upon energizing, doses a cir--

15 cnit through the slow relay 4fi. This cirenit 
cxtell(ls from gronnd Gn through the springs 
101 au<l 108 and the relay 4G to the battery 
kad 100. The relay c.J.G, upon energizing, 
opens the cjrcnit o:f the release magnet 4-B at 

20 the springs 109 and 110 anc1 closes a holding 
p·01m(l for the rela.v 8G of the se1ector E and 
the ,virn1ing 12 of tlie, }ii,_e s,vitch C. Said 
holding circuit extends from gronncl Gr 
throngh the ,;prings 111, wiper 2r; and tho 

25 :-springs :H and 98 of the relay 89, thence 
1hrongh tlw relay 80 to the battery le,td 100. 
Tlw holding ground for the wirn1ing- 12 ex­
t,•mls fr(llll gro1111d G7 over the circnit just 
traced to the point 112, thence tlirnngh the 

30 normal springs H3 and 02, intc>rrnptei· 
_springs 01 and DO, springs 21 arnl 17 and 
the ,vinding 12 to the batterv lend 100. Thl~ 
apparatus \:,; 1101,· in readiness for tile opern -
tion of the din! for the second digit. The 

35 ring-hack ;.d(_•cJive <leYice H must nmv op­
ern.te to select one of the ringing <levices I-T'-. 
It. ,yj]l be :·''l'il from the foregoing de;-;crip­
tion thnt tlic crmtnds 5L ,"i2 n1;J ;113 (the fo::st 
set of cont.Jct::.; of the second bank lenJ) eun-

40 twct with tbe ringing l1e.-i<·e If', which lfo-
1·icc\ is com1eeted iid1 the genend·ors R' and 
R": and as the s11bscriber A' wishes to call 
il,c> s1tbS('J'ibcr A". he 11ill next call the digit 
1. wlii('b ,1·il1 connect hi,; line 1Yith the first 

45 ringing- c1('Yi':e H'. 
Th<' 01wrn~io11 of the eallillg dm·ice for 

iht• secornl digit 1 opens the circuit of the 
1·Pla ,. 4G niH·c. The slow aetin.!l· rel av 4-G 
'.loes not <lei;nerµ:ize dnring the JllOllWlltary 

i50 mtPr-rnptions of its circilit by tile 1·c1ny 4i5, 
tht•reh,r pren'nting· tlie first f'elector E and 
lhe lille .~witch C from releasing. One im­
pu ls\' of current is tr:rnsmittecl over the cir­
cuit <'Xtending: from ground Ge thr011gh tht 

55 eontnc't of springs 107 and 1Ul, sprihgd_l09 
a11d 11-1-, rehy 48, rotarv magnet •12 and 
the side switch wiper 115 " ( in ffrst position) 
to the battery lead 100. The rotary mag­
llet receiving one impnlse of current over 

60 said circml; operates to rotate the switch 
shaft and ,vipers one step onto the contacts 
51. ii~ and 33. The, off-normal springs 44 
and 116 close as soon as the shaft is rotated 
one step, bnt the circuit of the release mag-

66 net 43 still r.emains open at the si)ring-s 110 

and 109. The slow 
0

acting relay 48 is main­
tained in its energized position ·while im­
pulses are. being transmitted through it to 
the rotary magnet, and in its energized po­
,;ition closes a circuit extending from ground 70 
0-' through the contact of springs 118 and 
the relay 119 to the batterv lead 100. As 
soon as the relay 48 deenergizes, the circuit 
of the relay 11D is broken at the contact of 
springs 118. The relay 119 deenergizing al- 75 
lows the side switch to step to second posi­
tion in a well-known manner. 

The subs•~riber ;\.' now replaces his re­
ceiver 11pon the switch-hook. The line relay 
+;; then dei'nergizes, its circuit being open so 
at the contal't of springs 120 und 121 of the 
;-m)Jstation A'. Tln~ relay ,l-G being slow 
acting doe,-, not irnm(!diately dei;nt~rgize, thus 
maintaining tl1P relay 80 of the selector E 
and the winc1ing 1:2 of the line switch C en- 85 

t>r't!:"izc!cl until a new holding cin:nit is cmn­
pJ~,tecl.. The relay 45, npon dei;nergizing, 
closes a circnit extenr1ing from gronntl (-/" 
t hro11gli the eon! act of springs 107 and lVl, 
,,prings 10:l alld 1 IJ, relay,: 'k8 and U:2 in 90 
series ancl the si<lc switch wiper 1 L'"i ( in :,;ec­
oncl position) to the lx1ttery leacl 100. The 
relay -18, npon pnergiiing, again doses a cir­
t:uit thrnngh the rclny 11D to tlw Lattery 
leatl 100, th(' relay 11D holding the side 95 
switch in seconrl posit ion. The relay 122, 
np011 energizing, closes a circnit externling 
from µ:rnnnd { ;:io thron~d1 the contact of 
springs 12;\ anrl the slow acting relny 4(i to 
'the hattPrY lead 100. The relav 4(; thus re- 100 
maim; en~rµ:ized, maintaining tlw relay S(i 
of the selcdor It and tlw winding 1'2 of the 
line fi\\'itdi C energized. )d the same time 
n cin·.nit i;-; dosed' CX1l'JHling from ground 
G10 (Fig. ~) through' the relay 12i5, bank 105 
contact 53, ,viper 37, coutnct of springs 12G 
and the relnv -1, to the Latte!'V kad 100. 
The relay 1J;--; is of a high res.istance and 
therefore the rt>lar 4'i d0<•s not nicci\"l' s11f­

fil'ient current to tlperati vely energizt0
• The 110 

relu v 47 does. lH1wc0xPr, rer:ei n• sufficient cur-
rc>nt' wlwn in series with the rc•bv ,-b!J or the 
relay r;o to operniinl,v -Clll'l'gize. The re-
lay 125, npon rmcrgiz;ng, cloSE;S :i cireuit ex­
tending from gTotuHl (J 11 at th(' solenoid K 115 
lhroHgh the \Yiper 127, -contact 128, right­
hand winr1ing- of the 1·t•lny 1'20 and the 
c:prings JHO and VH 1o t1w. battery luacl 100. 
The relay 12D Iwcoming nperatinily ener­
gi1,e(1 completes n circiiit extencling from 120 
ground G11 thrnugh tlw lower and 11pper 
win<lings of the solenoid rn2, contact of 
springs 13'1: and 138 anrl contact of the 
springs mo and 131 to the battery 1e,H1 100. 
A locking circnit for the relay 129 extends 125 
from ground G12 through the springs 135 
and 13G/'right-hand winding of the relay 
129 and con'Lac.t of springs 130 and 131 to 
the battery lead 100. The solenoid 132, upon­
energizing, raises its shaft 137 and wiper 130 



127 to a. point whffce the ,,vipe:t co!.npletDs .:: 
circuit extBnding fr-om ground G11 t}n'OU;;h 
the contact 188, ,viper, 127, contact 1395 left-­
hand -v,ind.ing of the relay 12D, springs 13,~ 

5 and 138 nnd the springs 130 and 131 to the 
bntterv ]end 100. tI't.12 relav 129 beinp· f, .. a• • • 'l l -" . • ) flr1f0r,2ntuu y-1vound re ay, thr energrir:i,1Io:.:. 
of th1; 1~~ft~}u1nd ·\vi:nding nev.t.t·aiizes the ef­
fect of the right-han<l winding, rmd t;be re-

10 \ay 1:2D decm,rgizes. The deenerg;iznti<;n of 
the relay 129 breaks its own locking ci.r­
<:uit nnd a1so the circuit of the solenoid lBi\ 
1rhereupou. the shl~.ft starts t'o n1ove slo,vly 
down-w,trd at a un:iform rate of due 

If} to ·a d0iayjng dC"'i/ice 14-0, vvhicli nuiy of 
,_._.r_t::~"~ .,,~_,~01_1_-l_.::n?":_,vn ___ ,_ t)~r __ .e·,,...,. 'I'he ,.-dper J:tt 

20 

25 

30 

D5 

cl.)~,.~~~ n cu cu1t e.:~1,e..u.(dHg frcdn gror:nd C} 1
'.! 

throng1-1 'tlH~ sp,rhlgs 136 and 1,:11, coTiit:r:.t 

wipr~;· (~;~~/~t"~;i~!~'a1, sp,r~f~~ ~';~~ 
and the relt1..y 47 to the ba.tterv lf~nt~ IOO. 
The l'ehiys Mi and ,l:7 operatively"energize in 
series, the relay tt7 to disconned the line 
relt~.Y 1)) fron1 the conductors 103 and 10?~ 
uncl" to connect said conductors to the wipcrn 
51 and 52, respectively. The relay cJ!\ 
energi;,;ing, applies ringin,,r cu;_T21'it 
!l~~ ge:3;,ert~t_or,.f·z to the ~onC;ucto1·G 1<:i-~: ~J.Ht 
1±:). lhf' paw of the rmgmg- cu;:rent m:­
tencls :frorn o:ne tBrxninal of the ffBne:cnt.-Jr 
l~? throngh. the springs 14-G t'tEd 1:{,7 t-o the 
cm1di;ctors 146, bank contact wip(-;r• 
tout.act" springs 148 and 102, c(xndurtcT 
nnd the }1ea v·,T trnnk conductors to one sjr]_;:! 
of th.\\. ~1tbs_tL;ti?•n. line ... 150, ... thence"' tln·~ur{·h 
the chfrerent bells -1 anct condensers,;. ;;•ntcn­
hook r~prings 140 a11d 121, oYer. tl;_B oth.-31· 
side of the substn.ti'on line 15J~ (Yn~i' th0 
heavy tnmk conr1uctors, conductor 
sprint{S J.fi:2 anrl 105, 'rviper 3G: contact 
ana the conductor 11J"1, back to the oth8r 
side of the generator R 2• The bells at Hrn 
s_ubstation .A.2 are the only ones that respond 
to ringing current _from the generator R2

• 

Therefore, the subscrilber A" is signaled that 
a. connection is desired. The shi,i't 12'i lrnv­
ing carried the wiper 

1

past the coi-1tacts 1A9 
and 143, the relays 47 a1JC1 ±v decnergi;:;,~, 
1.·1,J·lJCO , ... (l.,l...,11= in"" to n('-1'1'1~! 1 'i)f"\;;,l•i·;t·;n 1~'1'0. Lt• .,:~ ;,,...,,\: .. .Lt: •• t,-:, _,. 1.1.. : (,,,•.t .t ~v.1.!,11.,._ : ... :._,_ -- lt':.' 

50 \"VJpet J.2-., next engages the contacts Ju8 Hnd 
15t, closing a cjrcuit extending frorn p;rorir1d 
~)

12
. ·~l~;:oug!1 the~ SJ?rings 1?5 !1!1d 14~-~ co21-

c:ae£ Jto,3, wiper 12 I, contac"t; 1.u'.i: and the re­
lu.v :lo to the point 155, thence over tlw 02-

65 f_tJ:ce-tr~leod ci.rcnit thrOug-h the relay ,J..7 to 
the battel'_v lead 100. Both rel:iys H n nd 
50 arr'; opm·ative1_v energized, the c·,,]ny ·li 
with the same result as before stated and 

HO 
the nihiy 50 to :1pply ringirig eurrent from 
t}1e £·cnerntor I~-' to the condnetorE.: 144 nnd 
Bii 'trJ the substation line over the bcfol'0 
traced circnit. The bells at the snbstatio,1 

'1..' ., c 'd ' 1· , '1 1-._ l'{~~pnIHi 1..0 sai .;s1gn~.c1ng cuTr;.~r:i~~ .t,,2~1~ 
s1gnal111g the subscr1oer n.t the subst~tt1l(hl It 
that the c~tll.etl su:bstJr.t]on .1,t2 .is being sig-

~:i~;;; p;~:l1~ h,~h~~~;,t;~t~ i~ir~::fa ~f~~~~i~~lle ')'.~~ 
lays 4'r and 50 Jef~ncrgize, thns retnrning to 
norn1ul position. It -wiD b8 seen thnt the 
re.la:y 1.!J:'6 is s101:Y 2.r:tirig and do\-,:, n.ot deen- 7C 

r5~;:i;/r;il~{;\r~/~;1:i~-i~;rCt1{; Ii!~;:~;~(~:~;~: 
,Ou, J.".c;c all(t -·.d), .u,e O,l.1e,A ,I, .,Lo.,c-ul-
cuit.ing the. line conductors after the ringing 
"1/"''"(",0. J. ir:• QJJ't•(»onnor-:ln, l .q,,. ·a.)..!r·or.,. nnfl 1,r 7-~;---~\_ .. c;nv ;.;:) • ,-, ..... ~1.1,..,..,-uL\.,(.l l..;!.iU,Iv:.. __ ,~,.1,_ ,l,..~ .... ,,.~J:• i) 

~~ore the COlf'DG~tJOil ,,:71th tne !J~se 1~eJa.y ~ ?=D 
1s restG:ced, 1s to pr{rv1<le rt pn.th ror tne ens­
charge o-f t-ht condensers o.n the cal.ling line, 
so thn.t P10.y \7iH not cn:n~;e a 1no1ncntar-y en­
e11;izatiien of the relrr~y 4_.J). ~.Che shaft 137' 80 
hn returned to no11nal posilion D[.(::in 
elnses the circuit througl1 ~10~) relav tl:29 
\'Vhic-I1 conLt·ols t1-}~ sole.H()iJ 13:2. ·Fr"11us ~t 

~9 mid 6G ,.:ill 

e11erttized to rdtc;:n:itelv rinv the bell:') at 
the f~it1li1;g ~u1d called s1l1bstati;)ns ;tf and .. A . .2 

i~t~U!:~,~~~t~f 2; ~,:~~-;:~:;~!t2i}~~~:~~~~t:~I~,f fr i,,J 

Ll.S tb~('\~g:,~~~.;.i~;~'J ,;~c;{~i?t~!~\1~~ ffn~l[:~: 

,J,;~; (~g'<lj_n_ ·bc~;ornes.t•nergizt~d ~i:nJ by op2n­
n1p· the; c.ontaet het,Yce11 thr spring;; 11;) n.nr!. 

., 1(ff rJLJ\TS LhP ~1n ,ind 1~22 to dci.tH_\r- ,;~5 
1'T']H~ ,Jt•p·,:,,:;-O';z:,,i:-1n-;i o; tL~:'. t•:f!, 

op~r;s thr~ con~:;:cf. -11¥hiclt nHo ... ;\';'_..; re:-

• l2'.L1;') ct:c,;lt'1
:~i;:\7;~d ;;c}::,~',;~l:1 i~\r;l~::; 

r:,h:~. npeu1n:~· nf the eot'.tnc.ts } 2>\ 
l:'2~~ opet"Lf.-i the eir~:-ait of tht 

it~-i n~reYiou.::; c.1tcrJit :,;-/as r:::;-
storBd through thG conti:et oJ: spring;:, 107 

;;i~~~/0\,i~t:{~;J~',,~r!i{;~tioi,, 0(11;'t\~:1,:;1~l~ 
·td!'O\VS t.ne pr1va~e 1nngne.t 1.ID co dee:nerg1ze 
and the side S\vitch to stt:iJ to third position. 
The calling su'bscriber's be_ll ceasing to ring 
is an indication to him that the called sub­
ser~b2.r has aiiswered. Ifo then re'no,·es his 

. re::eeiv~~r 2nf1 the t,;;o snbseribe1·s carry on ~111 
u-nirit.0rl'upt2d crJn 1,T,2-rsntinn~ thG talking c11r­
tent bei~f~: snpp~ied throug!l the \YindiDgs o'f 
.J..l12 1 i·nc. T"~l p .,., :.1.~ nver the 11n,1 \¥ V ('(}11(1 nef-iyr·-~ ~1;;\'\~.;!~L ,".,-d.,~ _,ju. - -.c ·., J • q_,_, ->-, 

'The ;:tJease of the eentrt~1 office ar•Pa1·n­
tus is hrOnght abouL by the hrr(!.ging ~ 11p of 
th0 rece.i'.T{D.'S at 1Joth the calling and the 
ea]l,:;d sni.>sLn.tjons. "\-;;Jhen /Jol"h recei,,ers 

li~S~fi;!rif '.i1Iti}1~a:;:EI~f:~i; 
c.:u·ougb tlrn.springs 107 and llil, TOG 
f.t:ld 11(\ <'">ff-no:n1n1 spr111;t, 11(} rc~-
lt~U:ie- rnagnet 43 to t.he battery it.iad 1n:). 

~l1,~, \~~~a:t~i}?~~1tt~:· ,~~r!t~/~i~:~0~1~~'.'/~tJ !J~~ 
bo rest.01·2d tc .norrnal position, thus r~st0r­
ing the side svViteh to first position~ 1vl~2re-

J.10 

H5 

120 

125 
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upon the contnct 44 is opened and the ·mag­
net -±3 permitted to deenergize. During the 
energization o:f the release magnet 43, con~ 
tact between the springs 156 was closed, thus 

5 supplying a guarding ground potential to 
the bank contact 157 di:iring the release of 
the selectiYe deYice H. The decnergization 
or the relay 86 of the selector E completes u 
circuit extending from ground G3 through 

10 the springs 82 and 83. springs 84 and 85, 
springs 80 nnd 81, off-normal springs 32 and' 
33 and the release magnet 31 to the battery 
lend 100. The magnet :n, npon energizing, 
permits the shaft of the selector to be re~ 

15 stored to normal pm,ition, whereupon the 
contnct liehn,ell the springs 22 and 33 is 
op('llPri and the release rnagnet permitted to 
ilPi;nc:rgize. The energization of the release 
1nnµ;rwt cl 1 closes the contact lwtween the 

20 springs ];iii, thHs completing a guarding po­
tentinl 1o the bank contact 21 clnring the 
n'blse oi' the switch H. The relay ,1fl, upon 
dei;nergi,:ing, also opens the eircnit of the 
holding wi]l(1ing 12 of the line switch C and 

25 flw liiw switeh is permitted to l'elease. 
1{ef<•JTing to Fig. 2, the conductor 11:rn 1::i 

sltO\rn <lnlt(•<1. It will be readilv seen that· 
if ilw contact point lGO is joine,fto the eon-­
tact po:nt 1 Gl hy means of the conductor 

30 1:rn. the refay -+0 ,vill lw rnergized twice and 
thP n·l:iv ;i() once <lnring the 1'etnrn motion 
of thr diaft 187 to norn~al poRition. There­
fore, tlw en llPd sHhscriher wil1 he signaled 
hrice, \Yhile tlw calling subscriber i~'ill be 

35 signnl0d on1y once .. It is now apparent that 
a different method of grouping of the gen­
Praiors will be 1wcessary. The generators 
will he cmrneded to the rliffert'nt ringing 
drrif·e,-; H' in snch a manner as to afford any 

40 callin/ . .\' snh:<cTiher access to a ringing devic·e 
H'. which device· will signal the called sub­
S('riher's hells twice while it is signaling 
thr calling subscriber's hells only once. I 
1Yill tlwrefore connect the generators to the 

45 twe1n, different ringing devices in the fol­
lowing rnnnner: The first ringing deYice H' 
is emmPcted to the gene:rntors R' and R2, ·the 
second device H' to the generators R' and 
RS, the third device H' to the generators :R' 

50 and R4, the fourth device H' to the genera­
tors 11 2 and R', the fifth device H'- to the 
generators I{2 and R3, the sixth device H' 

• to the generators R 2 'aqd _R\ the seventh 
device H' to the generator·,, R~ and R', the 

55 .eighth r1.e .. vlce H' to the genr·!.~~1 torR R 0 a11d 
R2, the ninth device H' to the grnerators R 3 

and R\ the tenth ~levice H' to the genera­
tors R 1 and :w, the eleventh device H' to 
the generators_R4 and R 2 and the twelfth 

!lO device H' to the.generators R 4 and I·C. As 
there nre now tivelve different ringing de­
vices Ir, we mnst connect two levels of the 
first srlectfo· banks to the selective tlevices 
H. ont lei:ei of said selective devices H hav-

65 ing nn,ess to a part of the ringing 1'elay de-

vices H' and the other level havhJg access 
to the remaining ringing relay devicestl[-fl. 

It having been expiainecl how a feverting 
call may be made, I will now explii.in how 
the subscriber A' may call the subscriber A, 70 
1-vhose number is 4201. The substation A is 
one of a number of similar substations whose 
normals terminate in bunk contacts in the 
tenth level of the connector switch ,J. The 
said tenth leYel of said conned or ma v be 7 5 
used where a business house or pdvate 
branch exchange, for instance, desires to 
have a plurality of trunk lines extending 
to the main ofli<'e, bnt wishes to be given only 
one nnmber. so 

Rince the operation of the 1ine s,vitch C 
and the selector E have hereinbefore been 
deseribed. we, will assume 1that the sub•­
scriber 1\1 hns removed his receiver and ro­
tated his dial for the first dig·it 4, connecting- 85 
the wipers %, 2G and 27 of the first se1ector 
I•~ ·with the bank contacts J. G2, rn~ and lCH. 
As soon as the connection is completed ,vith 
the cornlnctorn 1G5, 1(\(l and 167, the linr 
relay Hl'8 of the selector F is energized. DD 
This eircnit extends from g:ronnd 0 10 

throna:h the 10\ver winding or.the relay 1G8, 
spring·s rnn and 170 of the relay l'il, con-
111letor 167, bank contact Hit, wiper 27, over 
·tlw lwan· rondnctor to tlw snbstrrtion ),\ J5 
throngh 'trw substntion .A', on'r the return 
<'orn1uetor. wiper 2/\ hnnk eontact 1G2, con­
dndm· rn;;, springs 172 and 173 and the 
upper "·irnling of the relny HiR to the bnt-
t(•ry ]pad 100. The l'el:t)' 1 fiR, npon Emergiz- J 00 
ing, closrs a circnit through the slow actiug· 
rrlny 17-1-, sai_(l circnit exten<1ing from gronn<1 
Gm throngh the contaet of springs 17:i rrncl 
17G and the relay 17°! to thchnttery lead 100, 
The relay 174, npon energizing, closes a 105 
circuit. extending from gronnd G11 through 
the springs 177 and !78. condnctor 1G6, bank 
contact 163 and the wiper 2G. to the point 
112, at which point the circnit divides, one 
path extending thro11gh the contad. of HO 
springs lH and 98 and the relay 86 to the 
battery leacl 100, maintnininp.; the rehy Si:t 
of the selectot E energized. The other 
brru1ch extends from. the point 112 thrnng:h 
the springs 03 n..nd 92, sprint::>J 91 and 90, :LJ_E 
hank contact 21, ·wiper· 17' and the winding 
12 to the ba<tterv load 100, holcliu~:;thc wind-
ing 12 of the l1ne switch. C. energized. Thfl 
relay 1'74 also provides n trnardinp: grxnrnd. 
potenti nl extending from ground G,17 th rongh 1. 20 
the springs l'i7 and 178, conductor 1.GG, hank 

_c;ontac-t H\3 and thence to the corresponding 
contact in the bank. of eaeh selector switch 
which ha!s a•ccess to the sefoctor F'. • 

The apparatus is now in position to re- J ZG 
ceive imp11tses for the second dig·it 2. 'I'he 
action of the selector If being similar to that 
of the splector E, n, description of t1ie same 
win nqt !--ie given in detail. The subscribe\' 
·at the substation A' nmv operates his diid lSO 



in. accnrdn:nce 'With the second digit-2 oI the 
calle(t nu.mhee. The dial onerates to Se"l)a-

1 . ., . . ... , ~ . , j 

_ratt\ t.1c 1n1-pn1se spr1nJ.{S 6 nnn t t,v1ce, thus 
brt~uking the circuit. of the Jine relav 108 

5 of the selector F. The line refay 1G8, ·in re­
spo~:se thereto, 1:~peat~ ~wo i~11pnlses t°: the 
,,,,eri~)ea1 n1ng110t l't9, \Yll1ch raises the ,v1per~ 
to n poi,1t opposite the second ]e'\rel of b~tnk 
conl"nct:-s of the f.:el.?:etn:r Ii'. At th-is noint the 

J.O ,vipers sPrtr0h -fot :in id.le trnnk lii·1C lea,dintl 
to the COlllKetor cT. The wipers 180, 181 anci 
1n2 n1,,,Jce contnc~ -..vitli the bank contacts 183~ 
18--1 nnd 1-8:'5~ .respective]_y, and close a. cireuit 

15 !~~~~J;1\ ~he,}i;~~e s~,ti~fYei'~~uif !~ie~d~nf~;;;•; 
fi~:~1:,~~t1)~;;_ th1

'r)ntdi /~~f "~~c1,.I~ct~~;~~f;t;t~; 
;;~;( ttrn\~;1\li1:itor -,~jt~(!/:1~~ ~t::;,~~f,,~!9. 

20 duetc-r nnd ~-J.1ro11ri1l the snhs·~-ntion A.1
, 

oyer the r:~tucn cr,ndnetor, conductor 1G5} 
~~p1·_i.r!i::~ lDO :n1tl 17~;, ~rvipe~~ 1.80_; bank c9n_­
·GaeL .Lftt concluctor J}J i, spr1np;s 192 and . .tfJB 

'I;~~~~~i}~~f i2~({~;;~~:'.:?:Ji~f ~ 
1D;J and 195, slo-:;v· 

]3. '.fhe r·e.1a~1 

~;~~~;:}1i~~ct~t 
F{l'nnnc1 i;h::; ,=-;pr;.n0y~ 107~ • 
1utl r2)r1•l co1,cLct,ll' 1i)B., bank cont.acfi 
J 84~ -~vip.Cr sptinr~,s 109 nrld 200 an(1 t11e 
re1ftY 1"71 -tjo th.A boJtsrv lnnd 100 .. thus 111ain .. 

~7;;:&;;1~1~;1ii}J:t~:,:{:~~J:;~ 
i~nit tr~u~ec1 to the t"\·,ipc,;_~ 1f~1. t::;c·1 fron1 then.co 

-10 t1U'o~1.1.;'h thf\ ,;p_rings 201, sprin1,c, 20~ ::nd the 
1t1'mrn: .tccinn:rcwP 15n over- •a ,,,fore-men­
tionc~d cir,cuit, thns holding the r:J:(f 86 and 
fre winding 12 energized. Th ·day 196 
also provides .a g:nard.in,<.:; gTounf: potential 

45 e~t2ndin¼' frofn 2..·:tound cru over £.°~·;.2 a.boYe­
tr•rtf'ed circuit te' the .br..nk contact 184: and 
then:ct~ to the eort·eSponding contaet in th2 
b!111k of en.eh se.lec,tcr ·;vhich hus t1cce.~s to the 
co~n(~Ci,01~ l. 1'he hoJd.ing~ -~,lindh1g·12 of the 

uo r1ne. sY-➔ iteh. C, ft·a1d (h_,e bn.ck-'br]dge. 1.,elays 8g 
{ind 171 oJ t.ht: .. s~~h:;;_·.(ois E nn.d ]' are connect.• 
ed in para]],J. s~11d 1-,Glay.:; and vd.nding be-

.55 E}St~t;i1~2} th, 
1~~~:::X~i:}~~;tiE!r,!.~i~;~~ 

to .r)pc1·tit-ive-J:v· enerrdzej but by p]acLag: 
the resi?.tnn,ee ·:iog in bridge of the ·\\,,indin:g 
12 of the 1i·t1E c-n·)it.eh c; enough current is 
pt1rn1it.tf.~d to fl.;yv;~ to operatively ene£Q;ize 

60 the n18sg·inal reirty ~-2 of iJ1e .connector J ~ 
TVhen ·the BulJstation ca.Hjng dev\-:-ice is op­

eruted ior the third digi.t O, tho circuit, of 
the Jine rela.;y '72, is b:·nk.e:n ten thnes. Since 
(he rBh\y 19f is ~~l(_Yw acting i.t ~Joos not dB~ 

Dl1 ,,.n,,r,.1i7,,c, t}~B nJ.orr1e1xtnry 

tions ~r its circuit by the relay 72, so that 
each tnne the latter relay is deenerQ'ized a 
circuit. is closeJ extending from o-rmrud G18 

t l 1 l . J ~- . • l""l • m'oug,1 t 1s spru,5,·s rn"" nnd 201, spring·s 20(; 
and :205, relav :W'r. Yertical maxmet (H and 70 
1..1 • l • J 

011 • ,' l~D. (. r> 
0 

• '. ) ,.ie s1c.i, s\Vnc,1 T\·!pei- uo . m nrst pos1t10n . 
to bnttery B. 'The vertieal magnet rnceiYes 
ten impulses owr this circuit and opemtes 
to raise tlw sfl'itch shaft and wipers 59, 60, 
Gl and Gg to a position opposite the tenth 'i 5 
level of bank contacts. The relny 207, -which 
v;as inclurfod in series with the verticrrl mag 
:iet, 1,·emain_s in. its energized position <lm·-
rng tlte entire _tmie that impulses are being 
s~nt .throngh it~ n:nd operut0s to c1ose th 3 80 
c11·cmt of the rdny 208 and tl:-• privafo man-
net 'iO in s2,·1es. • Said circnit extends fro~r 
ground (}:! 0 thronQ·b th~~ spi·ings 209 and 
210~_ left-hand "l;Yin~_hnµ: of the p1:ivate muQ.·-
nst i'~ ,,ncl the c,lo1Y acting r2h_1r 208 of b;{t. 83 
ter:v 3:L 'l~he connectot' J being" a rotarv 
connector en the teni:h level, the shaft 01_;·_ 
er~te~) to c.lose contn.ct betw·ecn the springs 
21-L nnd 212 and to open eoutu,ct bet';Yeen 
the springs 213 and 214 as soon as the shaft 90 
has rendwd its tenth-level position. After 
the Inst impnlsr0 is delin,1·e(L the relay 207 
opens the circuit of th(~ p:c.ivnJe n1agnBt 70, 
;vhich~ npon de(~n~~rgjzinr{, perrnits the side 
~:;;vitch to nd1;.ance frorn_ 11r::;f to socond posi- 95 
tion. rrte: :;noverue:nt of the side S\Vitch 
wiper GG :frorn first to sec<md Dosition trnns-

; E~ff!~~! ~~I~f i~;;;~I,::~::ti::!;Il~~et\~-;~~:~ti~~ 100 
deviee. for the, last d_jgit.._ 1, in :tesponse tO 
"Whi~h the, conn12ttor line ret1iy op2rute,s to 

~~~;;1i!~it65°!:;~ct the reh:/t~J;-'1{;;
1
se~\~s. ro~~

1iJ 
circuit (oxtends from groun:d G18 through 105 
the springs 194 and 204, springs 206 and 
205, relay 20'(, springs 215 a-nd 216, springs 
218 and 217, I'Otary magnet 65 and the side 
switch wiper 68 (in second position) to bat-
for}' B; The rntary magnet J'esponds by llO 
rotatinp.; the~ shaft and wipers one step onto 
the fir·3t brrnh: contact l'i_s stated before, this 
is the /irst of }h~ _lines lerrdi~12.· to. the ca,l~ecl 
subscribe,.·. .tr tills contact 1s not busy, che 
ri:1~"f~ncJ ... ,7'? -,y{l1 detine1~g5~e ~rid. r~erm_it th~ 115 
sJ.cie ,swiwh Lo pass t? -~1un1 pos,_twn m tl1e 
t1surt1 n.1ftnne1\ • co1nptet1nf.{ the ltne connec-
·t,lon. to the ca1!ed subscriber. This connec-
tion ·0.7111 h;~ fully exp1nii.1cd hereinafter. 
A .. ss1nning· that the \\riper fjf) engnges 8, con- 120 
trtc-t vrhich if; snpplied ~Yith a. gnardlng 
ground potentiu_l, the pri->'11te mugne.t will' 
rnmitin ener§!:izr,d and retain the side switch 
in. seeond nosition. rrhe said cii~c11lt ex­
tends from :ground llt the private. bank con- 125 
tac!. 210 through the ,Yiper nO, si<fo s-witch 
wiper fi7 (in second position), right-hand 
winding o-f the private magnet '70 and the 
relay 208 io battery 15. As soOll as the s1ov.r 
nctin[{ rela_-? 20£ ·deCner£"i7.c.s. a ti:rcuit is 130 
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complet~d, which ~xtend~ from ground G20 

through the springs 209 and 220, interrupter 
spr~ngs 221, springs 222, spring 215 and 216, 
sprmgs 218 and 217, rotary magnet 65 and 

5 the side switch wiper 66 (in §,econd position) 
to ~a~tery B. The rotary magnet, upon en­
erg1zmg, operates to step the shaft wipers 

, one step onto the next ),Jank contact. It also 
operates to interrupt its own circuit at the 

10 springs 221. H the second bank contact is­
idle, the private magnet deenergizes and the 
side switch passes to third position in the 
usual manner. If this co11tact is busy, the 
rotary magnet will continue to rotate the 

16 shaft and wipers until an idle line is found. 
The private bank contacts of the last trunk 
line similar to 219 and 223 are connected 
together. Should all the trunk lines be busy, 
the calling subscriber will be given the busy 

, 20 signal in the :following manner : . As soon as 
the wiper 63 engages a grom1ded contact, a 
circuit is completed which extends from the 
guarding ground potential at the bank con­
tact through the wiper 63, springs 224 and 

• 26 225, springs 227 and 226, i·elay 228 and the 
side switch wiper 66 (in secmid position) to 
battery B. The relay 228, upon energizing, 
completes a locking circuit for itself which 
extends from ground G21 through the off-

30 normal springs 229 and 230, springs 231 
and 225, springs 227 and 226, relay 228 and 
the side switch wiper 66 (in second position) 
to battery B. At the moment the relay '228 
is energized the circuit of the rotary magnet 

36 65 is opened at. the si,rings 215 and 216, 
thus preventing the rotary magnet from be­
ing operated. The private magnet remains 
energized and locks the••side switch in sec­
ond position. The locking circuit :for said 

'40 private magnet extends :from ground G21 

through the off-normal springs 229 and 230.! 
springs 231 and 232, left-hand winding ot 
the private magnet 70 and the relay 208 to 
.battery B. The calling subscriber is given 

46 • the busy signal over the following circuit 
. from tl -e busy signaling machine L through 
the springs 23·3, side switch ,viper 69 (in 
seco'nd positioriL condenser 234, over .the 

•• heavy conductor through the substation A' 
• 60 and over the return heavy conductor back to 

• the busy machine L. Assuming that the trunk 
''lines were not all engaged and that the pri­

vate wiper 60 found a1f idle contact, the 
private magnet 70 deenergizes a.,nd allows., 

66 the side switch to pass :from second to third 
position. By the eng·agement of the side 
swit,~h wipers 68 and 69 with their third­
position contact points, and by the deener­
gization of the relay 208, the line connection 

60 is 'JOmpleted with the called subscriber, .as 
shown by the heavy conductors. The relay 
2(18· controls contacts in the line circuit 1tnd. 

ie. made slow acting so as· to prevent the 
c1ompletion of the !ine com1ection. until afte1° 

65 t."he cut~off vvinding 2~5 of the. line s~wi.t~h (;~ 

has had time to operate its armature 236 
to disconnect the line relay 237 :from the 
line. The circuit of the winding 235 is 
closed by the engagement of. the side switch 
wiper 67 of the connector J with its third- 70 
position contact point, said circuit extend-

• ing from ground G23 ~hrough the side switch 
wiper 67, privat.e wiper 60, bank contact 
219, conductor 238 and the winding 235 
to ·battery B. The connection of ground .75 
G23 ,vith the connector bank contact 219 of 
the called line prevents the called line from 
being seized by any other connector switch. 
By the engagement of the side switch wiper 
66 with its third-position contact point, the 80 
circuit of the ringer relay 7 4 is closed. This 
circuit extends :from ground G24 through the 
interrupter 240, relay 74, springs 241 and 
the side switch wiper 66 (in third position) • 
to battery B. The ringing relay, upon en-. 85 
ergizing, disconnects the calling line from 
the called line and bridges the ringing cur-
rent generator R ac10ss the called line to 
signal the called subscriber. The ringing 
relay is energized only. intermittently 90 
through the medium of the interrupter 240. 
Upon the response of the called subscriber 
his line is provided with talkinr, current 
through the back-bridge relay 73, said cir-
cuit extending· from ground G10 through the 96 
springs 197, left-hand winding of the relay 
73; over the heavy conductor 243, back con-
tact of the ringer relay springs, springs 242, 
wiper 59, bank c.ontact 2. 4, over the heavy 
trunk line, through the substation A, over 100 
the return trunk line, bank contact 245, 
wiper 61, springs 246 and back contact 
ringer relay springs, conductor 247 and the 
right-hand winding of the relay 73 to battery 
B. The relay 73, upon energizing, closes the 106 
circuit-of the ringer cut-off relay 248, which 
-circuit extends from ground G21 through 
the springs 229 and 230, springs 249 of the 
back-bridge relay 73, relay 248 and the side 
switch wiper 66 (in third position) to bat- no 
tery B. The relay 248, upon energ·izing-, in­
terrupts the circuit of the ringer relay 74 at 
the springs 241 and closes a locking circuit 
for itself through the springs 2/10 independ-
ent of the springs 249. A further result of 115 
the energization of the back-bridge relay 73 
upon the response of the called subscriber 
is the transposition of the battery connec­
tions (!f the windings of the line relay 72 
with regard to battery B, whereby the direc- 120 
tion of the current in the calling line is re­
versed. 

If a subscriber whose line switch winding 
12 is not shunted by a resistance 203 shou 1d 
attempt to complete a connection with the 125 
subscriber A, the marginal relay 62 would 
fail to be operatively energi-zed. Therefore, 
!IS soon as fae calli.ng subscriber operates his 
'. ' " ' 1 • d •. , , , ' n ,. 'I ,., cl 
cnf;IJ. }:or tne _t nr .o.,1g1t _J 01 t,1e ,c:1M, 

m1mbsr. he will rece1 ve. a IJ usy . mgna.i over 13 O • 



the :following circuit: From the busy signal­
ing .machine L throi1gh the spri11g:,; :.2:5:6 and 
231 of the marginal relay springs 21:3 ,md 
211, side switch 1viper 60 (in second po-

5 sition), condenser ;?.:'\J,, ove1· the heavy trunk 
. condnctori i:hiough the colling substation 
and back over the heavy rnturn conductor 
to the busy signalinv machine I.1. Should 
the calling subscribe]· now attempt to call 

10 the last digit, the shaft and shaft ,.vipers 
would fail to rotate, as the rotary magnet 
circuit is open at the springs 218 and 217 
of the marginal relay 62, ~he springs 214 
and 213 being open, as it will be rememberd 

15 that these springs were opened Dy the shaft 
upon reaching the tenth level. 

The release d the apparatns is brought 
about by the himging ,up of th~ receiver at 
the callrng statwn m tlie follovnng manner: 

10 vVhen the 1·eceiver r.t substation A' is re­
stored to the swi.tchhook, the separation of 
the hook-switch springs 120 and 121 de­
stroys the energizing circuit of the con11ect01' 
J.i:ue relay 72. The l'elay ·yQ, is thereupon de-

25. m1ergized and opens the c-i.rcuit of the I'iohy 
19EL The relay 1D5, u.pon. c1el\nergi.zing, 

~lf,~{1~,}~f tt:1;~j'~~ti;.~ct~.r~~{ :t~e~;l:::If,.,~I}:i 
t1-i1d th~1 \Vin.ding ·E?. 0,f the 1in8 s,;vit.ch 0, a,nd 

~;o elcs~~s Lhe, circuit of the connector release 
.1ru1gnet 71. 'J'h.is lnttcr circuit extends f1>::1m 

35 f j'.1i1~, ~t:}lI~'.::::::~~~~'.:11¥:~i~:;i 
stores tl1::1 0v{i tel1 shuJt an·cl side s,vitch 
·wipe.rs to .normal posit'ton and also closes a 
ci,:cnit e:~tending from ground ;G25 through 
t}~r. conu~_ct 2DG to the private bank contact 

40 184 for the purpose of mRking said contact 
brtr,y untiJ the s's·itcl:. h,1r; returned to :nor111n.l 
position. Tht., circnit of said rele:1se magnet 
is brol,;en at the spri11gs 25'1 and 255 when 
the shaft reaches its luwest position. The 

4 5 deenergization of the relay 171 of the selec­
tor F . clo~es a ,ci~·cuit_, th1:ough the re!ease 
map.;noc 208. 1 his cu'cmt ~xtends :irom 
grol~nd· (+ 1

•
0 through tl~e spl'ings 175 :ind 

259, springs 250, sprbgs '2G1 and 261 ', orr-
50 no1'mal springs 202 nnd the release magnet 

. 258 to battery :q, (I'h0 selector F releases, 
thus breaking its owr\ release circuit when 
the shaft reaches its lmvest position. The 
selector E releases in•the same manner us the 

55 selector F; The winding 12 of the line 
sw-itch C, upO!l. becominr{ deenergized, al­
low,c;• the plunger al'm D to return to normal 
position. 

It \rill noY{ l~e t•);pJaJnGd ho,v· a. subscriber 
oO A 1 rn.ay call a 1,nb'scrib?:.' whos0 1inc tcnni-

i'.:~gr i;:~;i:~!~~f ~Y:~~:;~t1~;::1 :~\~~ • 
6f5 : .. ·,§peats}: I Ju the [l8con:1 S\U.J••e:rei1~nge, th2 

trunks from which may lead to a seiecto1' oi' 
r. connector (not shmn1) in the mRin ex:­
ehftng~e. 

2,i11ce the operation of the line :,witch () 
and the selector E lrn ,·e herein before been 70 
described, I will now assume that lhc sub­
scribel' J➔.' has removed his recei ,·er and ro­
tated his dial for the first digit 3, connect. 0 

ing the wipers_ 25, 26 and 27 of the first se­
lector E with the bank contacts :!d;3, :2M mid 75 
265. .As soon as the conne-etion is completed 
with the trunk conductors 2GG and 2(f7, the 
line relay 54: of the repeater I is '-~1wrgizl•<l. 
This circuit extends from ground 0"" 
through the lower winding of the relay 54, so 
contact of springs 269 and 270 of the so­
called back-bridge relay :1G, conductor 271, 
trunk conductor 267, bank contact 2GiS, wiper 
27, ove2· the heavy conductor, through the 
substation A', over the heavy retum con- 85 
ductor, ·wiper 25, bank contact 2G:3, trunk 
conductor 266, conductor 273, springs 27-.l: 
and 275 and the upper winding of the rcla:v 
54 to battery B'. The relay G4, upon ener­
gizing, closes a circuit extending Jrnm 90 
ground G"-7 through the springs 27G and 277 
and tlrn rclav 5'[ to batterv lf. The rchv 
57, upon enel"gizing, provi(les a holding ·ci1~-
cuit for the rel:w 0. Said circuit e>xrcm1s 
from ground G28 through the right-hand 95 
winding of the relay 5:1, springs ·273 and 
279, springs 280 and 281, over tlte curnlnctor 
2'!:2 and the relay O to the batt,•.l)' leH(l 100. 
'Th.~ rslav 0~ u_uon energ]zing, c(;1upJet(•s a 
holdirig: ;irct{it :fm· the relay 8G of tfio selcc- 100 
tor E and the winding 12 of the swjteh C. 
This circuit extends from gro11nd G29 

through the springs 282 .and 283, conductor 
268 .. bank contact 20± and the winer :!Ci to 
the'point 112. Here the circuit divides, 011e lOfl 
branch extending through the spri1,gs G.J: 
and $8 and the relay 86 to the battery lC'n<l 
100, the other branch extending thm11gh the 
off-normn1 springs 93 and 92, springs D1 and 
90, bank contact 21, wiper 17 and the wind- 11 O 
ing 12. to the battery lead 100. The relay 0 
also. iprovicll}S a guarding ground potrntial 
extending Jii·om ground 0 2

" to thr pri mt,., 
bank ronbl

1

tt 264 and thence to the corrn­
sponding contact in the bank of rnc·h selee- 115 
tor which has access to the repeatl"l' I from 
this sub-exchange. The relay /57 also pm­
vides a guarding potential extending- from 
grmm<l G28 throngh the right-hand wirnling 
of the relay 55, springs 278 and 279 arnl the 120 
springs 280 and 281 to the private bank con-
tact 300, and thence to the conespondillµ: 
contact in the bank of eaeh seledor \YLich 
has access to the- repe,1ter I fro111 tlm ex­
~hange in ,vhich suicl repenter is loc'.11ted. 125 
'.;'herefore it ,vill be seen that I hnxe pro­
;:id~d a 1:1ethod for 1!rn.king f\1e iri!nk Jin:; 
;.:_: Cfle u1.u1n exchangQ nnsy to nH cP.1h:1g e.nb­
~'~.T~be.cs :in botl1 sub-exf'h:tnges as ~{)On <L·.; th.-, 
Si\Jn::; is sriized. Another result o'.: the ens£'- 130 



,gization of the relay 57 1s the ciosure of rt 

circuit from ground G28 through the right­
hand winding of the coil 55, springs 278 
and 27~, S;t?rings 280 and 281 • and the le:ft-

0 hand wmdmg of the·relaj 56 to battery B. 
The relay 56 is so constructed ar;id adjusted 
that it cannot be operatively energized by 
one winding alone, but requires the com­
bined energization of both its windings to 

rn cause it to attract its armature. The en­
gagement of the springs 284 and 285, upon 
the energization of the repeater line relay 54, 
closes a circuit through the line relay of a 

connector or selector (not shown) similar to 
15 the selector F or the connector J located in 

the main exchange, .said- circuit extending 
from ground through one winding of the 
line relay, trunk conductor 286, springs 285 
and 284, left-han:a winding of the impedance 

20 coil 55, right-hand winding of the relay 56, 
trunk conductor 287 and the opposite wind­
ing of the line relay to battery. Although 
both windings of the relay 56 of the repeater 
now carry current, the relay is not opera-

25 tiyely energized, because the current flows 
through the two windings in opposite diree- • 
tions. The apparatus is now in position for 
the reception of impulses to complete the 
connection. The line relay 54 of the re-

30 peater I operates in acco~dance w_ith the im­
pulses· o:f current transmitted from the snb­
station A' and in turn repeats the impulEes 
over the conductors 286 and 287 to operate 
the switches in the main office to complete 

35 the connection. These impulses are repeated 
through the medium of springs 284 and 285 
of the line relay 54 which open and close a 
short circuit across the trunk con'ductors 286 
and 287, the relays 55 and 56 being short cir-

40 cuited by the energization of slow acting re­
lay 58. The calling man releases this cone 
nection by hanging up his receiver, where­
upon the line relay 54 falls back and opens 
the circuit of the line relay of the switch 

4$, which it has selected, at the springs 284. and 
285 allo,ving it to release in the usual man- ' 
ner. Relay 54 upon deenergizing also opens 
the cirouit of the slow acting relay 57, which 
relay in turn falls back and opens the circuit 

:,0 of the back bridge relay 56 and impedance 
coil 55 at the springs 280 and 281, and re­
moves the guarding potential from the con­
ductor 272. The circuit of the relay O is 
thereupon broken and this relay upon fall-

Lf.i ing back removes the holding ground from 
the selector E and line switch C; allowing 
them to release in the usual manner. 

From the foregoing it will he seen that I 
have provided a telephone exchange system 

G() in, which a trunk lipe may extend through 
a number of exchanges and terminate in tt 

main exchange, and I have also provided 
nrna11s for· making said trun.k line busy to 
al.l exchanges when seized by a subscriber in 

B0 £my one o:r the said exchanges. To acwm-

plish the above result, relays O are placed 
in multiple with the third tJJunk conductor 
in the various exchanges. Said relays are 
adapted to energize us soon as the trunk line 

is seized and operate to place it guarding 70 

potential ori the bank contact of every selec-
tor in the various exchanges that haYe ac­

cess to said trunk. 
I have also provided and devised :, Yery 

efficient meehanism for making reverting: 7 5 

calls. This is accomplished by- allotting a 
special set of numbers to ea'ch subscriber on 
a party line for use· in _calling other sub­
scribers on his line. These numbers mav be 
arranged on a card which is placed at each so 
subscriber's phone. For example, i:f the 
subscriber at A' wishes to call the subscriber 
at A2 whose directory number is assumed to 
be #2220 he will first consult the card of 
special numbers and find what number he is 85 

to call in order to connect ,vith the proper 
combination of generators which ,vill ring 
the desired bells. He then operates his dial 
in accordance with this number, and then, 
upon replacing his receiver upon the hook, 90 

his bell is sounded to ad vise him of the :fact 
thv.t the called subscriber is being signaled. 
The cessation of this signal advises him of 
the fact that the called subscriber has an­

swered. It will also be seen that mv mecha-· 95 

nism controls circuits whereby tlie cnllecl 
subscribers' bells may be rnng a number of 
times, while the calling subscribers' bells 
need only to be rung once to notify him that 
the called subscriber is being signaled. J 00 

Furthermore, I have devised a connector 
switch which is in the nature of a cliscrimi.­
nating switch, i. e., it allows certain snb­
·scribers to be called by only certain other 
subscribers. 105 

It will also be seen _that the release mag-
nets of the selector E, the selective device 
H and the connector ,J are provided with 
means for providfog a guarding ground po­
tential to their corresponding bank contacts I l () 

until said release magnets have cleenergized, 
whic4 occurs as soon as the swit(h shaft hns 
returned to normaI position. 

Wliile I have illustrated and described nw 

invention in connection with a particnli{r 1 l"5 

type of automatic system in which we11-
known types of automatic switches are em­
ployed, it • will be readily nnderstood that 
various forms of switches can be employed 
withoi1t departing from t,he spirit o:f my iri- l 20 

vention and that various other changes and 
modifications can be made. Likewise cer-
tain. :features of my invention are adapted 
for nse in semi-automatic systems--that is, 
in systems where connection is extended in !25 

purt through the medium of 1, manna1 oprr­
ntor's fo1k circuit. 

"YVl1n.t I claim. as :;ny in_vention is:-
L l:n D. telephone • system, g party - 1:nt 

ha Yint;~' a l)lu.rality of subst.:1tiif}ns th8reon.2 ix 13,£I1 



plurality of ringing generators at the cen- for permitting only a portion ;f said sub­tral oflke, one for each substation, and mea~s scribers to extencl a connection through other under the control o:f a subscriber on said of said groups of contacts. line for' connecting any two of said gene1;a- 8. In a telephone system, a plurality of tors with the line to alternately ring the sig- subscribers' lines, an automatic connector 70 nal at his own station and the signal at one swifoh provided with a plurality of groups of the other. stations, said means including of bank contacts, means in said connector for· a ring-back apparatus having a single pair causing the same to automatically select an of line Avipers. • idle co'ntact in certain of said groups, means 10 2. In a telephone system, a party-line, a for extending a connection from any of said 75 ring- back apparatus associated therewith, lines to said connector, and means tor pre­said apparatus comprising one set of line yenting certain of said subscribers from op­wipers and a private wiper, a plurality of erating said. connector to select an idle trunk ringing generators, and means for connect- in said certain groups. 15 ing a plurality of said generators altemately 9. In a telephone system, a plmaiity of 80 with said line through said line wipers. subscribers' lines, a line switch associated 3. In a telephone system, a party-line, a with each of said lines, a relay associated plurality of substations thereon, correspond- with each of said line switches, a resistance ing series of ringing generators, one corre- in shunt of said relay in certain of said li!}e 20 sponding to each substation, a ring-back ap- switches, a connector switch, means for ex- 85 paratus including a line wiper, means for tending a connection through any of said connecting any pair of said generators with line switches to said connector switch, means said line, and means for • causing .ringing for causing· one operation of said connector. current from said selected generators to pass when connection is extended through said 25 altemately through said line wiper to said line switches which are provided w1th such 90 line. • • shunt, and means for J)reventing this opera-4. In a telephone system, a trunk line, a tion of said connector when connection is pair of line terminals and a third conductor made with said connector through a line associated with each end of said trunk, means s,vitc•h which is not provided 1Yith such 30 for seizing said line terminals, ahcl means shunt. 95 for then connecting one pole of battery in a 10. In a telephone system, a plurality of local circuit with the third .terminal at the subscribers' -lines, a line 8iwitch associated distant end of the trunk, said means includ- with each of said lines, a relay for each ing a relay at the distant end and a circnit line switch, certain of said relays being pro-35 for said relay controlled from the other encl Yidecl with n shunt winding, a· connector, 10.0 over a circuit separate from the talking cir- means for establishing connectioil with said cuit. connector from any of said lines, means for 5. In a telephone system, a trunk line, a causing saicl connector to select an idle trnnk private conductor associated therewith, pri- in a group. "·hen it hns been raised to a cer-40 vate cont,acts associated with each encl of said tain level, and means for preYenting such 105 trunk, means for seizing one end of said operation of said connector when connection trunk, a relay at the distant end of said is extended to the same through a line switch trunk adapted to be energized over said which is not proYicletl with a :shunt. trunk, means controlled by the energization 11. In a telephone system, a group of sub-45 o£ ::,aid relay to ground said private conduc- scri'bers' lines, an incliYidual progressively 110 tor, and means controlled by the grounding moYable trunking switch for each line, a sec-of said conductor for connecting battery lo- ond group o:f lines, a connector for extend­cally with each of the third contacts at the ing a ·connection to said lines of the second opposite end o:f said trunk. grorp, said connector accessible in ~ornmon 50 6: In a telephone system, a trunk line, to said individual switches, means for ren- llo means for extending a connection to said clering the connector inoperative after a line trunk, a relay associated at the opposite end has ·been trunked to the connector, and of said trunk adapted to be energized when means for preYenting the connector from be-E)aid trunk is seized, itnd means controlled by ing rendered inoperative after another of 65 the energization of said relay for connecting said first lines has t1;11nked to the connector. 120 battery locally with the testing contact as- 12. In a telephone system, a group of sub-· sociated with each enu of said trunk. scribers' lines, an individual ptogressively 1. In a telephone system, a plurality of movable trunking switch for each line, a sec­subscribers' lines, an • automatic connector ond group of lines, a connector for extend-60 switch having a plurality of groups.of line ing a connection to said lines of the second 12fi contacts, ineans :for extending a connection group, said connector accessible in common :from any of said subscribers' lines to said toi;;a.icCindividual switches, means individual connec,tor, means ,for permittin~ all of said to"the'connootor for rendering the.connector subscribers to extend a connection through inoperative after a line has been trunked to 65 certain 0£ said groups o:f: contacts, aD:_d means the connector, and means individual to the _iso 



connec~or for preventing the connector from 
being rendered inoperative after another of 

said first lines has trunked to the connector. 
13. In a telephone system, a group of sub-

5 scribers' lines, ari individual progressively 

movable trunking switch for each line, a 

second group of lines, a connector for ex­

tending a connec_tion to said lines of the sec­
ond group, said connector. accessible in com-

10 mon to said individual switches, means for 

rendering the connector inoperative after a 

line has been trunked to the connector, and 

means for preventing the connector from be­
ing rendered inoperative after another of 

15. said first lines has trunked to the connector, 

.said last n'ieans in part indivii! .J,1 to the con­

nector and in part to the said other line. 
14. In a telephone system, a group of sub­

scribers' ·lines, an i11dividual progressively 

20 movable trunking switch for each line, a sec­

ond gToup of lines, a connector for extend­
ing- a connection to said lines of the second 

group, said connector accessible in common 

to said indiividual switches, means for ren-

25 dei:ing the connector inopern,tive after a line 
has been trunked to the connector, and means 

for preventing t1~e connector from being 

renderrd inoperative after another of said 
first lines has trunked to the connector, ·said 

so last means cQmprising a relay individual to 

the connector and a circuit for said re~ay 

through a resistance in the individual switch 

allotted to the said other line. 
15. In .a teJephone system, a group o-f sub-

• 35 scribers' lines, an individual progressively • 

movable trunking switch for each line, a sec­

ond group o:f lines, a comiector for extending 
a. connection to said lines of the secona 

group, said connector accessible in com,non 

40 to said individual switches, means for ren­

dering the connector inoperafrire after a line 
has been trunked to the co1mector, means for 

preventing the connector from being ren­

dered inoperative after another of said first 

45 lines has trunked to the connector; said last 

means comprising a relay individual to the 

connector and. a circuit for said refay 

through a resistance in the individual switch 

allotted to the said other line, said resistance 

,;o consisting o:f the. cut-off relay of said indi­

vidual switch and a coil in multiple there-
with. • • 

·16. In a telephone system, a gToup of slib­

scribers' lines, an individual progressively 

55 movable trunking switch for each line, a sec­

ond grotip of lines, a connector for extending 

18 

said last means comprising a relay individual 
to the connector and. a circuit for said relav 

through a resistance in the individual switch 

allotted to the said other line, said relay hav-

ing under its control said operatiµ.g magnet 70 

circuit of the connector. • 
17. In a telephone system, a group of snb­

scribers' lines, an individual progressively. 

movable trunking switch for each line, a sec-

ond group of lines, a connector for PXtending 75 • 

a connection to said lines of the second 

group, said connector accessible in common 

to said individual switches means for ren­
dering the c0nnector inoperative after a line 

has been trunked to the connector, and means 80 

for preventing said first means from render-

ing the, connector inoperative after another 
of said first lines has trunked to the con­
nector. 

18. In a telephone system, a group of sub- 85 

· scribers' lines, an individual progressh·ely 

movable trunking switch for each line, a sec­

ond group of lines, a connector for extending 

a connection to said lines of the second 
group, said connector accessible in common 90 

to said individual switches,, ,eans individual 

to the connector for rendering the connector 

inoperative after a line has been trunked to 
the connector, and means individual to the 

connector for preventing said first means 95 

from rendering the connector inoperative 

after another of said first lines has trunked 
to the connector. • 
- 19. In a telephone system, .a group of sub­

scribers' lines, an individual progressively 100 

movable trunking switch for each line, a sec-

ond group of lines, a connector for extend-

ing- a connection to said lines of the second 
group, said connector accessible in common 

to said individual switches, means for ren- 105 

dering· the connector inoperative after·a line 

has been trunked to the connector, and means 
for preventing said first means from render-

ing the connector inoperative after another: 

of said first lines has trunked to the connec- llO 

cor, said last means in part individual to the 

connector and in part to the said other line. 
20. In a telephone system, a group of sub­

scribers' lines, an individual ,progressively 

movable trunking switch for each line, a sec- 115 

ond group of lines, a connector for extending 
a connection to said lines of the second 

group, said connector accessible in common 

to said individual switches, means for ren­

dering the c,on-nector inoperative after a line 120 

has been t:r.unked to the connector, and means 

a connection to said lines of. the second 

group, an operating magnet circuit for said 
connector, said connector ,accessible in com-

. for preveritfng- said first means from render-
• ing the connector inoperative after another 

of said first lines has trunked to the. connec• 

GO mon to said individual switches, means for 

. rendering the comiector inoperative after a 

line has been trunked to the connector. and 

means for preventing the ·connector ·from 

being rendered inopera,tivf• after another of 

65 said first lines has trunked to the oonnector, 

tor. said last means comprising a relay iridi- 125 

vidual to the connector and a circuit fc>i' said 

relay through a resfatance in the individual 

switch allotted to the said other line. · ... 
21. In a telephone system, a group o:f sub­

scribers' ylines, an individual progressively 1so 
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40 
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60 

movable trunking switch • fo:r. each -linii, a 
second grnnp o:f lines, a connector for i3X­
tendine a conneetion to said Jines of th;; 
seeond~ group, sv,id connector accessible in 
common to said individual switches, rn.eans 
for re:ndering the connector inopez·[>,tive 
after a line has been trunked to the con­
nector, means for preventing saw first 
means :from rendering the connector i:noper­
ati ve aiter another of said first lines hns 
trunked to the connector, said last mG,ms 
comprising- a relay individual. to the con­
nector and a circuit for said relay through 
a resistance in the individual 8Witch al1otted 
to tho snid other Iine, said resistance con-

• • " 0 • - I" ] .. . 1 • 1 • • l l s.1s::;1~g OT rihe c1:1t-.o r r·e a;7 5Jt, sa10. n!c.lVl(d..lfti 
s\ntcn. ll,nd a cml m nmltlple ·cherew1th. 

'2,2,. ln a telephone system, a group 0£ snb­
sc:ribers' lines, an individurJ p:rogressiTely 
movable trunking switch for each line,, ,1 
m,cond group of lines, a connector for ex­
tendin,i:; a corinection to sai.d lines of the sec­
ond grou!,, an operating magnet circnit for 
said connector, said connector accessible in 
common to said individual switches, means_ 
for rendering the connector inoperative 
after a Jine has been trunked to the connec­
tor, a.nd means for preventing snid first 
menns from rendering the connector inoper­
ati rn after another of said fost lines has 
trnnked to the connector, said last means 
comprismg a relay individual to the con-­
nector and a circuit :for said relay through 
fl. resistance in the individual switch allotted 
to the snid other line, said relay hri.ving 
under its control said operating .mrrimet cir-
cuit of the connector~ :; 

23. In a telephone system, a grom:; of snb­
scribersl lines. an individual prog;·essively 
tnonrblc trnnking switch for each line: tl 
second group of·: lines, a connector fol' ~x­
tendic1g ,i, connection to said lines of the 
second g-roup, said connector accessible i.n 
common to said individual switches, me,ms 
for ,·endcring the connector inoperwt.ive 
afo-:1' ;1 line has been trunked to the con­
:ncctor. means for pr~venting the connector 
frotn being rendered inoperative nfter in1-
nther o:J' sv.i.d first lines has trunked to the 
connector.! and n1eans in said conn(:ctoI- for 
automatically selecting an idle line nnd tor 
dinng-ing the connector :from ·a Du.rely rru 0 

mericul switch in which each ste1; is re.spon-· 
8ive to an impulse from the line to ,1 rotnry 
comrncior under the control pf said last 
menus. 

24. In it telephone system, a group o1 sub­
scribeI'S' 1ines,. an individual progressi-vely 
movable, trunking switcp. for each line, a 
second group of lines, a connector for ex­
tending a connection to said lines of the sec­
ond group, said connector accessible in com­
mon to said ini-li victual switches. means for 
rendering the connector inoperative after D 

lino h.as 'he~1n trunh:0.d So tl1e connector, ,35 
1neans :for pr1:3ventix1g said fi1~st tn,3ans fron1 
rrnd;,.ring the conneeto1' inope~t·nt'i V<l after 
m-iother of srti<l first lines h.as trunked to the 
connector, and mean~; in srdd connector for 
automatically selecting an idle line and for 70 
changing the connector from a pmrnly nu-
1nerical sYvitch in ,vhich ... , eac,h step is re­
sponsive to Rn impulse from the llne to a 
rotarv connector m1der the control of said 
last 1T1eans. ~, o 

25. In a telephom, system, n party line, 
a rin~·-ba ck ~" p pa.rnJ,~_s for en~~ling Ollf1 Pa::ty 
to cntl ~noihey. G1} tne ;S[~n1e f~n·2-, rneans :ror . 
r•enne.ct,·'"l{f Pq"'>(I 1111.0: -.y1tn ••n10· q.1-.l)n-rnfu~ f', '--' ,>..l,J,.. "'l'll..f.'-?'") •;~~J. •. ~- ~~'-' : ..t, .\.~._,~~l~ • l.. (,vJ;/i, (}~~C:,.., "-"') W 

plummy of mm·ces of nn.gmg current o:f 80 
different. charnetets, and 1nea:ns eontt·olled 
by sai~:l ring--bu.ck ;1pp[).ratns for _sslocti.ng 
brn of said sm1rcl'S to operate the signals 
nt the ca111ng ~lnd enJled sub-st.atJO:ns;· and·. 
for nt the san1e 6n1e scJ.ectin;2~ a :r··eln.y for 85 

] , 0 • l ,_"' '1 .,, • app ... yJng 011•3 ot sa1c1 S<)urces :.,O i_le 11ne~ 
2~. I,! a ,telephone system, ;,, p:1;rty-line, 

a nng-DacR apparatus for enablmg one 
party to call ,1nother on the same line, means 
for conneeting said line -,vith said apparatus, 90 
n plurality of sources of l'.inging current of 
difi'e.rent charncters, arn1 means controlled 
by sai~l r~1Jg·-back appnratns for .s~3l~cti11:.g 
ta;vo of ;)f\\~ sonl~e~s to_, opera.te .. rngnals 
nt tho ca111ng. and caltect substa.t1onH, nnd 95 
for at the surne time selecting a pair of 
re.lays each for nr)plyinv one of said sources to t h0 line. .t ~ .., 

,· ~;·, !~-,n. ~;~~11'.:~~:'· ;)';\~1:~; t 1~
1:ll?}:~~; ~: 11Lt_:!,·--~~d, .. J1. a,k·'lJ<trr.n,lt ... ' _,J)L ·vll,uJ1~HE, uf\,:', fih•:t..r 100. 

to cu.u another on rhe stune rnen:ns :ror 
. connecting snid lin2 ,vith suid appar·atus,. a 
pluraiit:i,: _ cf ringing g.en~t~tors, fo_r supply-
n1g~ r1nglng current or d.1:fferenr c11ara.cters, 
means controHed by the calling· subscriber 100 
fo;· operating srrid apparatus to select any 
t 1,Yo of said genern.tors, and n1eans for then 
iilternntely t:rnns1nittin.g the current fro1n 
said two selt3c.ted gc~D(~rrJors oYcr said Iir1e, 
said rneans corn.prising a r,2;luy indi1..ridu~J to Ill'.'; 
one of Said J?;f.~ne1~n-t~ors. 

,)Q ·,·r -t 'Pi''°)]- "'"I'' S'"SL~rr '! ·x;~'-v 1:1,,, .• ..,.:..JU.:- .t ( ~...,·~t_. ... .i;JJ...v "./~Vt:~H,? (, 1/.:..L,{- 1 ,.v, ~t, 
plurn11ty 01 r1ngn1g genern:io,:s Tor supply­
inrr Pl't1aino· c~1rrent o-l! dj-ffel•·,~n-:- ch·tr~ctArS ; ~~t;r:-b}?-~te; ~PP-~-r~tu; .~fo~~'•'-s;le~:Li:ng '_~t~nY 11:: 
-\\1YO oJ snid ::2;enerator·si Rnd rneans for a.1ter­
nattjly • supplying current from said selected 
gmic"'atlyrs to said line, sn:id rnean8 compris­
ing ,t relay bdividua1 to said generators. 

29. In a· telephone system,. a party-line, a 12(; 
plnrality or ringing· generators for supply-
ing ringing cmrent of -different drnracters, 
a :,t9p-by-step ring-back apparatus, means 
for connecting said line with said appa­
ratus, mernis r.ontr01lrrl hv the callinir sub- 126 
scriber :for ope1,ating· sriifl ring-back -nr pa­
ratus to se1ect any two of said ringing gen­
erators~ rLnd r.o.enns for then alte.y•rtnte1y con-



necting said selected ringing generators with 
tl~e line, said means comprising a relay indi­
vidual to one of said generators. . 

30. In a teleph~e system, a party-line, a. 
6 ring-back apparatn!\ comprising a plu.rality 

of generators for. e11abling one party to caH 
another on the same line, and means con­
trolled by said ring-back apparatus for 
transmitting two• kinds of ringing current 

10· back over said line to operate the calling 
signal at both the calling and '.)alled sub­
stations on said line, said means comprising 
a relay individual to one of said generators, 
sai(1 ring back operated by current over the 

15 line for the purpose set forth. 
31. In a telephone system, a party-line, a 

:ring-hack apparatus for enabling one party 
to can another on the same line, means for 
connecting said Ene with said apparatus, a 

20 plurality of ringiµg generators for supply­
ing ringing current of different characters, 
means controlled by the calling subscriber 
for operating said apparatus to select irny 
two of said generators, and means for then 

25 alternately tran,=:mit.iing the current from 
said two selected generators over said line, 
said means comprising a relay individual to 
each one of said generators. • 

32. In a telephone system, a party-line, a 
30 plnra1ity o:f ringing generators for supply­

ing ringing current of different characters, 
a step-by-step apparatus for selecting any 
two o:f said generators, and means for alter­
nately supplying current from said selected 

35 generators to said line. said means compris­
ing a relay individual to each one of said 
generators. 

33. In a telephone system, a party-line, a 
plnr::tlity of ringing generators for snpply-

40 ing rinaing current of ilifferent characters. 
a step-by-step ring-back apparatus, means 
for connecting said line with said appan,tns, 
means contro1led by the calling subscriber 
:for operating said ring-back apparatus to 

45 select any two of said ringing generators. 
and means for then alternately connecting 
said selected ringing generntors with the 
line, said means comprising a relay indi­
vidual to each one of said genert1tor~. 

50 34. In a telephone system, a party-line. n 
ring-back apparatus comprising a plnrality 
of generators for enabling one ,11arty to e'al I 
another· on the same line, and means ('Oll­

tro11ed by sai'd ring-back npparatns for 
55 transmitting two kinds of ringing cm-rent 

back over said line to operate the calling 
signal at both the calling and ea11ed :-mh­
st'ations on said line,· saicl'means com1H'ising 
a relay intlividual to each onP of said gen-

60 erators. said ring back operated. by Clll'l'l'Jit­

over the line :for the purpose set forth. 
35. In a telephone system. a party-line, a 

ring-back apparatus for enabling one party 
to ,m}1 another 9n the same line, n plurality 

of ringing current generators, said ring-. 65 

• back apparatus comprising a pair of ,~ipers; 
an(j. means £or connecting said wipers to 
the'line and for thereafter alternately con­
necting said generators with said wipers. 

36. In a telephone System, a party-line, a 70 
ring-back appar~tus £or enabling one party 
to call another on the same line, means in­
cluding a selector switch for extending 11 
connection from said line to said ring-back 
apparatus, a plurality of sources of ringin~ 17 5 
current, means controlled by said ring-back •. 
apparatus for selecting any two of said 
sources, and means controlled by the re­
placing of the cjalling subscriber's receiver 
upon the switch~hook for alternately trans- so 
mitting current ;from said two selected gen­
erators over sai<l line, said means compris-
ing a relay individual to one of said gen­
erators. 

37, In a telephone system, a party line, a 85 
ring-back appariitus £or enabling one party 
to call another on the same line, means in­
cluding a selector switch for extending a 
connection from said line to said ring-back 

. apparatus, a plurality of sources of ringing !}O 

current, means c'ontrolled by said ring-back 
apparatus £or selecting any two o:f said. 
sources, and means controlled by the r~­
placing o'f the calling subscriber's receiver 
upon the switch-hook £or alternately trans- !Hi 

mitting current from said two selected gen-. 
erators over said line, said means compris~ 
ing a relay individual to each one of said 
generators. 

38. In a telephone system, a line, a second 100 
line, means for connecting said first and sec-
ond lines, a plurality of signals operatively 
associated with said first ]ine, an automati'c 
switch for said second· line, a signaling cir-
cuit for each signal under the control o:f said 10fi 

switch; means for supplying signaling cur-
rent to said circuits comprising a generator 
:for each circuit and a relay individual to 
one of said generators; and an impulse 
sender £or operating said automatic switch 111) 

over said second line, to apply signaling 
current to said first line, £or operating both 
said signals while the first and secon<l line~ 
are connected, said relay controlling the ap­
plication of signaling current, from sai<1 ll!i 

generator. . 
39. In a telephone system, a line, a secohd 

line,· means £or connecting said first and 
secon·a lines, a . plurality of signals opera­
tively associated with said first line. an auto- l:;,s 

matic switch for said second line, ·a signal-
ing circuit fqr each signal under the con-
trol of said· switch, means £or supplying 
signaling current to said circuits compris-
-ing a generator for each circuit and a relay 125 
-individual to each genert\tor, and an im-
pulse: sender for operating said aqtomatic 
switch over said second line to apply signal-



ing current to Stci.d first line, for operating 
both said signals ·while the first and second 
Jines are connectcc\ said relays controlling 
the application of the signaling current to 

5 the line. 
40. In a telephone system, a line, a second 

line, a pair of signals for said first line, 
means for_connecting the lines, a signaling 
circuit for each signal, means for snpply-

10 ing signaling current to said signaling cir­
cuits comprising a generatr-·- for each cir­
cuit and a relay individual to one of said 
gen1:;rators, and antornatic means for asso­
ciating saiu. signaling ci.rcnits with the con-

15 nected 1 ine circuit while the two lines are 
conncciecl. snicl relay controlling the appli­
crrtion of signaling current fr<?m said gen­
erator. 

~!"l. In a telephone, systen1, a lino, a second 
20 Iine, a pair c,f signals for said first line, 

means for eonnecting the lines, a sigrn1ling 
circuit for each signal, means for supply­
ing signaling currm1t to said signaling cir­
cuits comprising a generator for each cir-

25 cuit and a •relay individual to each genera­
tor, and automatic means for associating 
said sigmding circ,iits with the connected 
line circuit while the two lines are con­
nected, said relays controlling the applica-

30 tion of the signaling current to the line. 
42. In a telephone system, a line, a second 

line, a plurality of signals for said first 
lille, means :for connecting the two lines, a 
signaling circuit for each signal, means for 

35 supplying signaling current to said circuits 
comprising a generator for each circuit anJ 
n. relay inclividnal to one of said genera­
tors, and automatic means for selecting any 
two of said circuits and for associating the 

40 selected signaling circuits with the con­
nected line circuit while the said two line 
circuits are connectect said relay control­
ling the application of signaling_ current 
frorn srrjd genern.tor. 

45 . :13. In a. tel~phnns~ s.rstem, a Jjne, a. sec~nd 
lme, a pluranty or . signals for said nrst 
line, menns for co:onecting the two lines, a 
signniing cjrcuit for er1ch signal, means for 
supplying signaling cnrrent to said circuits 

50 comprising a gencrntoI' for each circuit and 
a relay individual t.o each generator, and 

- automatic rnem1s for selecting rrny two of 
said circuits nnd for associating the selected 
signaling circuits with the co,: nected line 

55 circuit while the said two line ,:ircuits are 
connected, said relnys controlling the appli­
cati-0n o:f the signaling current to the line. 

44. In a telephone system, a line, a second 
line, a plural:~y of signals for said first line, 

60 means for connecting the two lines, a sig­
naling circuit for each signal, means :for 
supplying signaling current to said circuits 
comprising a generator for each circuit and 
f.\ relay individual to one of said generators, 

c;:,I} r,:ad a1,1tom11tic"'· m.eans :for selecting a plu-

rality of said generators and for associating 
the selected generators with the said first 
liue while the said· lines are connected, said 
relay controlling the application o:f signal-
ing current from one of said generators to 70 
the said first line. 

45. In a telephone system, a line, a second 
line, a plurality of signals for said first line, 
means for connecting the two lines, a sig­
naling circuit for each signal, means for 7 5 
supplying signaling current to said circuits 
comprising a generator for each circuit and 
a reby individual to each generator, and 
automatic means for selecting any two of 
said cii-cuits and for associating the selected so 
signaling circuits with the connected line 
circu.i.t whiie the said two line circuits are 
connected, said relays controlling the appli­
entim1 of the signaling current to the line. 

ML In a telephone system, a line, a second 81i 
line, automatic means for connecting said 
first and second lines, a plurality of sig­
nals operatively associated with said first 
line, an automatic switch :for said second 
line, a signaling circuit for each signal un- 90 
cler the control o:f said switch, means :for 
supplying signaling current to said circuits 
comprising a generator. for each circuit and 
n relay individual to one of said generators; 
an impulse sender for operating said auto- 95 
matic switch over said second line, to apply 
signaling cnrrent to said first line, for op­
erating both said signals while the first and 
second lines are connected, said relay con­
trolling the application of signaling current 100 
from said generator, said impulse sender 
also for controlling snid automatic means 
over the second circuit for the purpose set 
forth. 

47. In a telephone system, a line, a sec{!nd 100 
line, automatic means· for connecting- said 
first. and second lines, a pluralit,y of signals 
operatively associated with said first line, 
an antomati.c switch for said second line, a 
signrrling cin:uit for each signal under the lHJ 
control of said switch, means for supplying 
signaliug cmT,mt to said circuits compris-
ing a geirnrator for each circuit and a relay 
individual to each generator, and an impulse 
sender for operating said automatic switch 115 
oYer said second line to apply signaling cur-
rent to said first line, for operating both 
srrid signals :while the first and second lines 
are connected, said relay,; controlling the ap­
plication of the signaling current t.o the line, 120 
said impulse sender also for controlling !fa,icl 
antornatic means over the second circnit fo1· 
the purpose set forth. 

48. -In a telephone system, a line, a second 
line, a pair of signals for said first line1 125 
means for ccnn!.?d ing: !lie lines, a signaling 
circuit for each signal, means for supplying 
signaling current to said signaling circuits 
comprising a generator for earh circuit and a 
relay i11di vidual to one of said generators, al'1d Jl.30 
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automatic means :for associating said signal­

ing circuits with the connected circuit while 

the two lines are connected, said relay con­

trolling the application of signaling current 

5 from said generator, a,nd a,n impulse sender, 

for controlling said automatic means over 

the second circuit for the purpose set forth. 

49. In a telephone system, a line, a second 

line, a pair of signals for said first line, 

10 means for connecting the lines, a signaling 

circuit for each signal, means for supplying 

signaling current to said signaling circuitf:l 

comprising a generator for each circuit and 

a relay individual to each generator, and 

15 automatic means for associating said signal­

ing circnits with the connected circuit while 

the t,yo lines are connected, said relays con­

ti'olling the application of the signaling cur­

rent to the line, and an impulse sender for 

20 eon1Tolling sai~l automatic means over the 

second circuit for the purpose set forth. 

DO. In a telephone system, a line, a second 

line, a i)lura1ity of signals for said first line, 

means for connecting the two lines, a sig-

25 naling circuit for each signal, mea,ns for 

supplying signaling current to said circuits 

comprising a generntor for ea,ch circuit and 

a relny individnal to one of sa,id generators, 

and automatic means for selecting any two 

30 of said circuits and for associa,ting the se­

lected signaling circuits 1with the connected 

circuit while the sa,id two line circuits are 

connected, said relay controlling the 3rppli­

cation of signaling current from sa,id gener-

35 ntor, and an impulse sender for controlling 

snil1 automatic means ever the second circuit 

for the purpose set forth. 
51. In a telephone system, a line, a second 

line, a plurality of signals for said first line, 

40 means for connecting the two lines, a 'signal­

ing circuit for each signal, means for sup­

plying signaling current to said circuits 

(:omprising a generator for each circuit and 

a relny individual to one of said generators, 

45 and ai1tomatic means for selecting a plural­

ity of said generntors a,nd for associating the 

selected generators with the sa,id first line 

while the said lines are connected, said relay 

controlling the application of signaling cur-

50 reiit from one of said generators to the said 

first line, said auto?latic means operateq. 

over the connected lmes. 
52. In a telephone system, a line, a second 

line, a plurality of signals fo1: said first line, 

55 means for connecting the two lines, a sig­

naling eircnit for each signal, means· for 

supplying signaling cnrrent to said circuits 

comprising a, generator for each circuit _and 

a relay individual to one of said gerierntors: 

60 and a,utomatic means for selecting a pluml­

ity of said generators simultaneously and 

for associating the selected generators with 

the said first line while the said lines are 

connected, said relay controlling- the appli-

66 cation of signaling current£:rmn cne of said 

generators to the said first line, said auto­

matic· means operated over the connected 

lines. 
53. In a telephone system, a plurnlity of 

subscribers' lines, a line switch associated 70 

with each of said lines, a relay associated 

,with each of said line switches, a resistance 

in shunt of said relay in certai1~ of said line 

switches, a connector switch, means for ex• 

tending it connection through any of said 75 

line switches to said connector switch, elec­

tromagnetic means for causing one opera­

tion of said connector when connection is 

extended through said line switches which 

are provided with such shunt; and a connec- 80 

tor controlled switch fqr preYenting this 

operation of sa,id connector when connec­

tion is made ,with said connector through a 

line switch which is not provided with such 

shunt. 85 

54:. In a telephone system, a plurality of 

subscribers' lines, a line switch associated 

with each of said lines, a relay for each 1im~ 

switch, certain of said refays being provided 

with a shunt winding, a connector, means 90 

for establishing connection with said con­

nector from any of said lines, mea,ns for 

causing sa,icl connector to select ::i;n idle trunk 

in a group ·when it has been raised to a cer­

ta,in level, and a connector controlled s.witch 95 

for preventing such operation of said con­

nector when connection· is extended to the 

same through a line switch which is n:ot 

provided with a, shunt. 
55. • In a telephone system, a, group of 100 

subscribers' lines, an individlrnl progres­

sively movable trunking switch -for each 

line, a, second group of lines, a connector :for 

extending a connection to said lines of the 

second group, said connector accessible in 106 

common to said individual s·witches, a con~ 

nector controlled switch for rendering· the· 

connector inoperative a:fter a line has been 

trunked to· the connector, and electromag­

netic means for preventing the connector 110 

from being rendered inoperative a:fter an­

other o:f said first- lines has trunked to the 

connector. 
56. In a telephone system, a group of sub­

scribers' lines, an individual progressively 111£ 

movable trunking switch for each· line, a 

second group of lines, a connector :for ex­

tending a connection to said lines of the sec-

ond group, sr.id connector accessible in com-

mon to said individual switches, a connector 120 

controlled switch individual to the connector 

for rendering the connector inoperative 

after a line has been trunked to the con• 

nector, and eltctromagnetic means indi­

vidual to -the connector :for preventing the 12Gi 

connector from being rendered inoperative 

after another of said first lines has trunked 

to the connector .. 
57. in a t6lephone system, a group of sub-­

scribers' lines, an individual prog:ressi.vel..v t E i}; 
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ntovn l)1e trnnhjng-~nvit!'h Jo1~ ertch Ii11e, a sec­
o.nd g1·onp oI Jines,, a connector for cxten(l­

cou11ection to si1.id linc•s of the scci)nd 
:-=-:,aid \~.onneetor nrc{~ssibie i11 co1n11l()fl 
individuaJ S\YitclJe;~, ·a connet~tor con­

trolled switch for rendering the connector 
]J1.opQ,rat.i-"-0 p_-ftcr u }lne hus been trunked 
to t};_e ·'connector, _and l}leetr;•Hnngnetic 1neJu1::., 
:for )1kc,~renting tl_ie connector :from ,bei~g 

l(~ :t'\~L190.ren 1noper:.rt1vt: aft:-~r another of sa1d 
ifl',st iincs has t1'unked to the connector. said 
fost meaiv3 in part individual to· the' con­
ncctoI' nnd in part_ to the srtid other line. 

i\8. In n telephoi1e svstem. a. !.'Tonn of snb-
Ili scrib?rs' lines, an inclividnal 1~rog'ressively 

n~o~1,.(1ht3 tru;nking s;viteh for e~ieh line., a 
second groll)) of lines, i, connector for Px­
tcncling a ponn,ection to said lines of the 
second w:oup, said connector accessible in 

?,{) eoimno:n tc said indi ,·ic1ual switches. a con 
lteCt(/l' con{~·ol1ed switdi for rendering th.: 

• ,~onn0dor inoperati rn .aftc:· a line has been 
truuke<l to the con1iector~ an<l. elertronutg­
netic means for prcYenting tlie eonncctor 

20 ·£roH1 being rendered inoperative after an­
other of said first lines ha" trunkc<1 to the 
c01mect1,r, said last means comJ)l'ising a re­

indi,-,-idnal to the connector and a cir­
fo;: snid relaY thron·~·h a resistance in 

BQ indi.vid11ai s,,·itch :1liotte<l to the safrl 
otiu•r Ene. 
•• ,rn. :L1 a teleuhone svstcrn. a gTon1) of.sub­
f;c;_·.iber~/ Ji:nes;' all· in(1i-ridu-~l~ j:n•og-\•essi-;~e]y 
1nov0 b],~ trunking fJ'rvitch ·tor (~nch line. it 

-~ii seu-.nd group of lines, a cop,i,cctor -/'or ('X­
tondine:~ a co1111Pctior1 t.o sa 1d j i nrs of the 

'i;('(:On(f g:·onp, ,mid connectrn· accessible in 
eo1.nn1011---; to sni(1 indiYidua] ;,,-witches, a, cou­
neetrn.· contrnllt'll switch for rendrrin:z thci 

•c\O C(\!meclor inopernt.i.ve after a lirie has'hcen 
·(n1nked i o the cmrnedor, electrornagiwtic 
nw:,rn3 for _!ire venting the connector fi·om be­
ing nmderec1 inopPrative after another of 
said iirst lines has irnnkP.d to the connector, 

•:w snid last. .means comprising a relay imli­
vi(!nal to the connector and a circuit for ~aicl 
relay through a resistance in the individual· 
switch allotted to the said otlrer line, said 
resistance consistin()' of the cut-off relay of 

50 said individual swikh and a coil in multiple 
therewith. 

60. In a telephone.system, a group of sub­
scr:ibel's' lines,· an indivicfoal progressively 
·movable trunking switch for eaeh line, a 

55 second gronp of lines, a eonneetor for ex­
tending it connection to said lines of the 
seeond gronp, an operatina magnet eirenit 
:for said connector, said cmfned(Jl' accessible 
in common to said incli~·idual switehes. a 

60 cormecbr controlled switch for rendering 
the connector inoperative after a line has 
been trunked to the connector. and electro­
magnetic nwans for preventing the con­
nector from being rentlererl inoperative 

tl(i, after another of said first lines has trunked 

to the conn6ctor, said means comprismg a 
r0lnv inrliviclual to the connloctor and a cir­
cuit' for .~:nid re1:~.y through n resishn1ee in 
ihe indi \'idua1 switch- a ]lotted to the said 
otlwr line, said relay having under ;ts con- 70 
trol said operating magnet circuit of tlrn 
connector. -

61. In a telephone system, a group of sub­
s:Tillcrs' lines, an individual progiessively 
mrm1ble trnnking switch for each line, a 75 
second grnnp or lines, a connectm· for ex­
ic\ncling a connection to said lines of the 
sceurnl -group, snicl connector accessibie in 
cmnmon to said individual switches, a con­
neetor· controlled switch for rwdering the 80 
connector inoper}~ti-vc after a Jine has been 
trnnked to the connector, and eledromao-­
netic means for preventing- said connect~r 
~ontrolled switch- from rer1clering the eon­
nectoi•inoperntfre after another or said first 85 
lines ltas trnnked to the ('Onriector. 

G2 .. In a telephone system, n group of sub­
seribcrs' lines, . an inc~ivirl nal' progressi ,·dy 
wo.-ahlli tnmkmg S'l'ntch for eacl1 line. a 
seeoncl gronp of lines, a connector for ~x- 90 
tending :t co11nectio11 to said lines of the 
second gronp, said connector accessible in 
comH10n to said incli ,·ichrnl switcl1es. a con­
ncC"tor ('()]1! rolle<l Sll'itch irn1i vi(hrnl to the 
(·0·111H:'.l'.tcr foF 1·endering tht: connrctor in- 95 
operatirn after a line has lwen trnnked to 
the cornwrtor\ and electromngnetie means 
1ndi\~idna1 to the, connector for 1)l't~\~entin1.-
~a id connedor controlled switt-h -frurn 1·e1~ 
dcrinfl: the connector inoperatin, nf,:cr an- lOD 
oiJrn1· of s,1icl first Jims has trnnkec! to the 
connector. 

G>l. Tn a relephone c1ystem, a ;l('l'Oup • of 
• subscribers' lines, an 1ridividnal pro.~-res­
sin,Jy 1i10,:ahle trunking switch for e~,cl1'line, 105 
a scc_onrl group of line:~, a connector i'or ex-­
tendmg :1 connection to said Jines o:f the • 
second group, said connector accessible in 
common to said incliYidual switches. a. con­
nector controlled switch for rende1:ing the 110 
connector inoperative Riter a line hmi been 
tnmlrn<l to the' connector, and electromag­
netic nwans for f>reventing said com1ector 
controlled switch from rendering the con­
nector inoperative after another- of said 115 
first lines has trunked to the connector said 
means in part individual to the condector 
and in part to the said other line. 

64. In a telephone system, a group of 
s:ibscribers' lines, a1c individual, progres- 120 

• sively mornbie trnnking- switch for each 
line, a sec'.ond gronp of lii,.es, a connector for 

• extending rr crmnection to said lines of the 
second group, said connector accessible i.11 
colllmon to said inclividwtl switches, :,, con- 125 
Hector controlled switch for rendering the 
connector inoperative after a line has· been 
trunked to tho connector, and electromag­
netic means for preventing said connector 
controlled switch from rendering the con- HG 
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nector inoperative after another of said 
first lines has trunked to the connector, said 
means comprising a relay individual to the 
connector and a circuit for said relay tlu-on.gh 

5 a. resistance in the individual switch allotted 
to the said other line. 

65. In a telephone system, a group of 
subscribers' lines;· an individual progres­
sively movable trunking switch for t1ach 

10 line, a second gronp .of lines, a conn·ector 
for extending a connection to said lines of 
the second gi:oup, sa,id connector accessible 
in common to said· individual switches, a 
connector controlled switch for rendering 

15 the connector inoperative after a line has 
been trunked to the connector, electromag­
netic means for preventing said connector 
controlled switch from rendering the con­
nector inoperative after another of said 

20 ffrst lines has trunked to the connector, said 
means comprising a relay individual to the 
connector. and a circuit for said refay 
through a resistance in the individirnl 
switch allotted to the said other line, said • 

25 resistance consisting of the cut-off relay of 
said individual switch and a coil in multi­
ple therewith. 

66. In a telephone system, a group of 
subscribers' lines, an individual progres-

80 sively movable trunking switch for each 
line, a second group of lines, a connector 
for extending a connection to said lines of 
the second group, an operating magnet· cir­
cuit for ·said connec.tor, said connector ac-

85 cessible in common to said individual 
switches, a connector controlled switch for 
rendering the connector inoperative after 
a line has been trunked to the connector, 
and electromagnetic means for preventing 

40 said connector controlled switch from ren­
dering the connector inoperative after an­
other of said first lines has trunked to. the 
connector, said means comprising a relay 
individual to the connector and a circuit 

45 for said relay through a resistance in the 
individual switch allotted to the said othel' 

line, said relay having under its contro~ 
said operating magnet circuit of the co:nt 
nector. 

67. In a telephone system, a group o'f oO 
subscribers' lines, an individual progres- · 
sively movable trunking switch for each 
line, a second group of lines, a connector 
for extending a connection to said lines of 

. the second group, said connector accessible 55 
in common to said individual switches, a 
connector controlled switch for rendering 
the connector inoperative after a line has • 
been trunked to tlie connector, electromag­
netic means for pr.eventing the connect.or 60 
from be_ing rendered inoperative after an­
other of said first lines has trunked to the 
connector, and means in said connector for 
automatically selecting an idle line and for 
changing the connector from a purely nu- 65 
merical switch in which each step l.s re­
sponsive to an impulse from the line to a 
rotary .connector undet· the control of said 
last means. . . 

68. In a telephone system; a groti.p- of 70 
subscribers' lines, an individual progres­
sively movable tninking switch for each 
line, a second group of lines, a connector 
for extending a connection to said lines of 
the second group, said connector.accessible 75 
in common to .said individual switches, a 
connector controlled switch for rendering the 
connector inoperative a.fter another of said 
first lines has trunked to the connector, and 
means in said connector for automatically so 
selecting an idle· line and for changing the 
connector from a purely numerical switch 
in which each step is responsive to an im-

.. pulse from the line to a rotary connector 
under the control of said last means. · 85 

Signed by me at Chicago, Cook county, 
Illinois, the 16th day of February, 1914. 

TALBOT G. MARTIN. 
Witnesses: 

HARRY E. HERSHEY, 
C. w. BUELL. 
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