
1,292,465. 

l 

H, E. HERSHEY, 
AUTOMATIC TELEPHONE SYSTEM, 

APPLICATION FILED NOV, 28, 1913, RENEWED JUNE 7, 1918, 

Patcntecl J rm: 28, 1911). 
1 SHEETS-SHEET 1, 

L 1J~ fl00·· -~~ <><:, 
<:> '1 

~ @~ I\. ~· t' -< 

IS) 
\} 

.,>•,r 

1\1 

~ 
to 

\\ 

~ 
\S 

IQ 

'-' 
\9 

",,,; I} 

~ lD 

~ 
\)-~ 
:!J(i) 

~ 
<:l 
~ 

~-

~ \J 

~ 
I\. 
ti) 
\.. 

,I• \ 
lj- "- \ ~ ' 

j:\ '"- Q)ll) 

~ a ~'~"""~~ f i 
~ 

C✓VF/VTO.R: 
H/271?.RY E. HE.l?SHEY. 

C:fiJffi~,tfui&-0:§1-v-e......~ 
•,~-:) ~! . 

./277__'._TO.RNEYS, 



H. E. HERSHEY. 
AUTOMATIC TELEPHONE SYSTEM, 

APPLICATION r!LED NOV, 28,, 1913, RENE.WED JUNE 1, l918, 

l l 

I 
' 

Patented Jan. 28, 1919 . 
. 5 SHEETS-SHEET 2. 

I I I 

./}/,J/.E.IVTO.lf 
./:(Hh:'.l?Y .c-: .i/ER-3.l-:IEY:. 

<sbW~cbk/4~~~~ 
f':: fiTTO.i?/\l'EYS 



H, E. HERSHEY. 
AUTOMATIC TELEPHONE SYSTEM, 

APPLICATION FILED NOV, 28, 1913. RENEWED JUNE 7, 1918, 

Patented Jan. 28, 1919 
5 SHEETS-SHEET 3, 

' 0 
\j-

J! 

'/ ,.UVV.ElVTO.R: 
HRRRY E.HER3HEY. 



1,292,465. 

0 . . . . . . 
. . . . . 
. . . 
: . . 
. . 
. . . 

\} \") 0 

~ I¾ ? 
(: 0 

" 
"' 

~ "., 

' . 
I~ . 

: 
'1111 

~ 

H. E. HERSHEY. 
AUTOMATIC TELEPHONE SYSTEM. 

APPLICATION FILED NOV, 28, 1913, RENEWED JU~E 7, 1918, 

.,,..,.--- .......... 

/i;::::::::::.~. 

M~ ( jEJ \ .,_ 
' \ ;. 

\ I 
\ /· 

' '~~--
,.,,. 

.,,.--- ...... 

/ ' ' I - I 

' I fCJ --\--
~ 

I I 
I 

I ' ' 
/ ... ____ / 

--- ...... 

I /~ ' ' 
'1t / p \ 

-\-

f~ \ ·' 
' / 

' / ...... ___ 
/ 

✓✓--·-- ....... ,. 

1_~ \ 
~ I ;r[==:J 
t"i ', I 
' \ 

I 
' ' / ..... ____ .,, 
/.,,,,,...---,,_ ,~, 

r
/ro' I --+---

' I k; \ co / 
' ' / I '-~--✓ 

/ 
/ 

I 
f , 

I I 

~ 

-

~ 

~ 

t~ - -, 

' 
,. 

\ / 

\ 
I 

R~ \ / 
'.:I. ! i 

.Patented Jan. 28, mm. 
5 SIHETS-·-SHEET •L 

I -

~ - -,, ~ 
' \ I 

CJ \ I 
1 I ::,_ 

I 
/ 

,.e--

' '\ 
\ 

D\ 
~ I 

I 
I ' / ..... ___ .,,,.. 



1,9292,465. 

H. E. HERSHEY. 
AUTOMATIC TELEPHONE SYSTEM. 

~PPLICATION rlLED NOV, 28, 1913, RENEWED JUNE 7, 1918. 

Pate11ted Jan. 28, WHl. 
5 SHEETS--SHEET 5, 

rp. ~ 

l1l1J1l1l1l1Hl11 

~ I, 
I 

\ 
0 

"' G) =(,)~))=~~:§-



HARRY E. HERSHEY, OF WHITE W ATEll,, KANSAS, .ASSIGMOR TO AUT0:r/IATIC ELECTRIC 

COMPANY,.OF c:r-nc_t\.GO, H,LTNOIS, A COI1,I'OIt..ATION OF ILLINOIS. 

1,292,465. 
Application filed November 28, 1913, Serial Ho. 803,523. E.em,wed for,e 7, i.018. Serial l:Jo. 233,774. 

To all whom it may concern: 
Be it known that I, HARRY R HERSHEY, a 

citizen of the United States of America, and 
resident of White VVater, Butler county, 

5 Kansas, have invented certain new and use­
ful Improvements in Automatic Telephone 
Systems, of which the following is a specifi-
cation. . . • 

My invention relates to automatic tele-
10 phone systems, and more particularly to the 

mechanism employed for completing a con­
nection to a called line. Heretofore, in the 
,vell-known type of automatic system, this 
connection ha~ been completed by means of a 

J 5 connector switch. These connectors are 
usually divided into· groups and each con­
nector i,u·.wnplete in itself. 

The obJeet of my invention is to simplify • 
the construction of these connectors hv luiv-

20 ing each group of connectors pro-,rideil with 
one or more . common mechanisms, ,Yhich 
common mechanism includes certai.11 of the 
elements heretofore indiYidua,l to each con­
nector. For instance, this common mecha-

2.6 nism can include the nsual side switch, line 
relay, private magnet, ringer relay and the 
busy relay, and whenever a connection is ex;: 
tended to a connector, this conneetor monop­
olizes one of these common devices and ope;r-

30 ates to extend the connection to the called 
line in the usua 1 manner. As soon as the 
called snbscriber answers, however, the con­
nector releases this common mechanism ::md. 
it is then in condition to be used by another 

85 connector of the group. In this manner it is 
possible to greatly simplify the construction 
of the connector switches. themselves, and 
the amol!nt of appara~us_ con_stituting any 
group q_f qmnector sw1tches 1s greatly rc-

40 duced. 
• These and other objects of my invention 
·will be more clearlv understoocl bv reference 
to the accompanyfog drawings, rn which I 
have illustrated the same in connerti.o.n with 

46 an,automatic system and switches of ,,. Wf'.ll­

known type. 
In the drawings Figures 1, 2 and 3 shoy; n. 

complete connection between a caJling su];­
station A (Fig. 1) and a called snbsh,tion 

50 A' (Fig. 3} in a system embodying the prin­
ciples. of my invention. Fig. 4 shows a. 
group of connectdrs·F; F', etc., with the aux• 
iliary connectors H, H', }P, which l1.rn to be 
used by connectol;'s F;:etc. Above this group 

55 of connectors are shown t.he hnnlrn ffr the 

selectors E, E', etc., only one levei in each 
.selector being shown. The first contact in 
the level o:f s0lector E leads to the connectbr 
F, which uses the auxil.iary connector H.­
The first contact in leYel of selector E' leads 60 

to the connector F 2
, which uses the auxiliarv 

connector H'. In a similar manner i;: ,e first 
contact in level of selector E 2 lt\r:'!'l • <; wn­
nector F\ whi.ch -will use the aux1liarv con­
nector IP. It has been found in p1:acticc 65 
that three auxi.liarv connectors allotted to 
ten c01mecto1·s RJ:e s11fficient. Auxiliary. con­
nector H is accessible to connectoTS F, F', 
etc.; 1vhile the auxiliary connector H'' is 
nccessibie to connectors iF\ F3, etc. This ar- 70 
rnngement of auxiliary com'lectors taken in 
combin~t.ion with the slip between selector 
banks above ,des;;ribed provides :for a mi1'.1-
mnm :unounc or rot.at.ton by a selector u1 
hunting for an 't, ::;e conneck,r and the :rnxil-, 76 
iary connector associated therewith. Fig. 5 
shows the mechanical structure of the anxiJ­
i.ary connector II shown in Fig. 2. 

At A there is represented. an automatic 
substation to the line conductors of which so 
there is allotted ;tt the central office an in­
divi(hinl or line ~;·witch C, At D there is 
, e •• 1 n 11. ,mown ,~ masce~· sw1tc 1 rm· c.~ntro ,~n~ a 

group or the svntches C. The lmC' sw1tcnes 
of this group have ·comm~m acce5s to a mu11- 85 
ber of trunk lines which lead to first selector 
f-nvitches ·8- A number of first selectors have 
common nccess to a numbsr of connector 
switches F· and F', hy means 0£ TThich Ci:>n­

nectio11 may be cornple.ted ·with subscribers' 90 
lines. :\o!. His shown an auxiliary <·on.nector 

• which rnay control- the operations of any 
r:n1mb"er of connectors, s11cl1 as the connectors 
F and Ti'', ,dthough only two are shown. 
Associated ,"'7ith thc:-auxifo1.ry connector H 96 
them is shown n·ringing current .vc11erator R. 
At TI a battei-y is shown having tne terminal 
grounded ,md at Q a hi1sy machine is repre­
sented. 

T'l"i snbstntio:a ~~ shown herein may be of 100 
any sni1 :tb1e ·'Jr :,pproved t_ype"!md co111prises 
the us,ia~ rer:ei. v:3r ~' ~ransmi.tter 3, ri_nger ,1 
and conC\enser ~- Bmng an a1rtomatir-sub­
stntion it_ is r.Jso provided with an l,!ffimlse 
tr:wsmit1:er or -calling elev ice, which is rep- 105 

resented hernin by a J~'lir of impulse sl,)riTlgs 
Hand '7 and a:n rnqmlse wheel 8, which htt::ter 
is assmned to be controlled thcongh the rne­
dimn of: a finger hole dial (nnt shmvn) in 
such a m,1:11ner thnt the impn1so ·springs 6 110 
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A', it being assumed that the number o:f the 
substation A' is 222. . It will 3.lso be ex­
plained how, if the called substation is busy, 
all of the apparntus is automatically re-

5 leased and returned to normal position, 
wliereby .the trunks and switches are kept 
from being made busy, while the calling 
subscriber is given a busy signal through 
the medium of his individual line switch C. 

10 Upon the removal of the receiver from the 
switch-hook at the substation A preparatory 
to· making a call, an energizing circuit is 
closed through the line relay 13 of the lpie 
switch C. This circuit extends :from ground 

15 G' through the springs 38 and 39, conductor 
• 40, through the substation A, conductor 41, 

through the springs 42 and 43 and through 
the line relay 13 to battery B. The line 
relay 13, upon energizing, operates to close 

20 the circuit of the pull-in winding 11. This 
circuit extends from ground G2 through the 
springs 44 and 45, through t~1e :3prings 46 
and 47, through the pull-m wmdmg 11 and 
the springs 48 and 49 to battery B .. ,.,,'.I'he 

25 pull-in winding 11 operates to cause the ar­
mature 15 to forc6l the springs 38 and 43 out 
of engagement with the springs 39 and 12, 
respectivi,ly, !J,Ild also operates to force the 
plunger 9n the plunger arm 9 into the bimk 

30 of contacts·1rn to 23, inclusive. The disen­
gagement of',the springs 38 and 43 from the 
springs 39 and 42 opens the circuit of the 

'line relay 13. T:hre: line relay 13 being slow 
'acting does not fall back immediately, how­

,~5 ever, but. causes the plunger arm 9 to be 
• ' held in an operated position until a holding• 

ground is supplied to the holding winding 
12 from the selector E. The engagement of 
the springs 16 and 19 with the. springs 20 

40 and 23, res:;,:,ctively, extends the subscnber's 
line to the lme relay 35 of the selector E. 
This circuit is frem ground G3 through the 
lo-1,Yer winding· of the relay 35, through the 
springs 24 and 25, through the springs 23 

45 and .19, conductor 4D to and through the 
substation A, conductor 41, through • the 
springs +o and 20, through the springs 26 
and 27 1J,nd the upper winding of the relay 
35 to battery B. The.relay 3.5, upon ener-

50 gizing, closes the circuit of the relay 28 from 
ground G4 through the springs 29 and 30 
and through the relay 28 to battery B. The 
relay 28, upon energizing, closes a circuit· 
for the holding winding 12 and the relay 14 

55 of the line switch C. said circuit being from 
ground G5 through the springs 31 and 
through the springs 21 and 17, at whi.ch 
point the circuit divides, one part continu­
ing through the holding winding 12 to bat-

60 tery B. Th~ other part of said circnit con­
tinues from the spring 17 through the 
springs 32 and 33 (which are. closed at this 
time by the plunger arm 9) and through the 
relay 14 to battery B. The relay 14, upon 

;,5 energizing, extends a guarding potential to 

the private bank contacts associated with 
£he iine switches C over the following path: 
From giound G6 through the springs 34-and · 
36 to the p1ivate bank contact 37. The. relay 
28, upon energizing, also prepares the circuit 70 
of the vertical magnet 54 and opens the cir­
cuit of the release magnet 14-6 at the spJ:ings 
147 and 51. • 

The calling subscriber now operates his 
calling device for the first digit 2, which 75 
momentarily separates the impulse springs 
6 and '7 twice. Each time these springs are 
separated, the first selector line relay 35 de-

. energizes. Since the relay 28 is a relay 
which is slow to deenergize, its armature 80 
does not have time to fall back during- the 
momentary interruptions of its circuit by 
the line relay 35., Therefore, each time the 
relay 35 ch,energizes, a circuit is closed 
through the. vertical i.nagnet from ground G• 85 
through the springs 29 itnd 50, through the 
springs 51 and 52, relay 53, vertical magnet 
54 and the side switch wiper 55 (in first 
position) to battery B. The two impulses 
received by tha vertical magnet 54 cause it 90 
to raise the s!-:.~Jt wipers 56, 57 and 58 two 
steps to a position opposite, the second ro-w 
or level of bank contacts. The slow acting 
relay 53, which is included in the ope.rating 
circuit of the vertical magnet, closes a cir- 95 
cuit through the privatfl magnet 59 at the. 
first vertical impulse and keeps it closed 
until after the last impulse for the digit is 
transmitted. Said circuit extends from 
gr?und G7 through. i;he springs 60 and the 100 
prrvate magnet 59 to battery B. 'I'he relay 
53, upon deencrg;izing, breaks the circuit o-f 
the private magp.et, which in turn deene.r­
gizes and permits the side switch to pass to 
second position. In second position the side. 105 
switch wiper 55 cmnpletes a circuit through 
the rotary magnet 61. The side switch re­
mains in second position · and causes the 
rotary magnet to operate in a manner simi-
lar J,o that of a buzzer to rotate the. wipers 11 o 
step by step over the bank contacts of the 
second level until the wipers reach the. con­
tacts of an idle trnrik line, whereupon the. 
side switch passes to third position. Tho 
movement of the side switch wiper 55 from 115 
second to third position, besides breaking 
the circuit of the rotary magnet, closes the 
circuit of the line-switching relay G3. This 
circuit extends from ground G5 through the 
springs 31, reiay 63 and through the si.de 120 
switch wiper 55 (in third position) to bat-
tery B. The relay· 63, upon energizing, d.is­
connects the line rday 35 from the line and 
extends the line connection through the line 
wipers 56 and 58 to the connector F, where- 125 
upon the line relay 64 o:f the auxiliary .con­
nector H becomes energized over the follow-
ing circuit: from ground G8 through the 
lowm: winding o:f the relay 64, conductor 

• 109, springs 66 and 67 of the relay 68 of the 13? 
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{,h~er r11 a ,~·e;t· Pt~i~ i1i ~c ;;\f 1 
~::~t~ :1; i 

0J~ .,,~;: 
ground _(1 10 th~~-~gh th_P, ~prings_ 77. 
78~ CDD.(tucto1· 10, ~ ":.'f-.ln.:v ! D,, ~=iTH'l lH~'~ 
SJ~ contact 82~ 1)I·~rv~~.t.e ,:vip('f £)'.7 nn\t th:.· :.:i~·fi(! 

S°\"v}tch Tv)pp1• s:i (in th~t··1 ·; ·~)o::;~tinn )., :1t· '\\:};ie"l'. 

po-int tlu~ circn!t t1ivide.~;. n pnrt cont~ 
through the rday ti8 auil U1c, s',de 
wiJwr :'55 (in thinl posilio,1) to h,il 

~ii(i~:ir;~j'~fij~~l t1f11:;'.;\'11;~;:•\;,c:~\1~-!; •:~/ '.l,c 
~nit rxtt~r:.--13 throngh t)Jc H})l'jnµ:s :-::1 ~1;~d 
nt ·~vhith point tho c!.:.'('.nit a:rni.n <11vi.:.h1

·:~~ 

pnrt passh1g- throng-h th~ .. 1H.;1d l·nr; 
12 to batLE::ry Ii~ thv, ct°hPr T:ittt 
throng-h tho Spr1nP:i; r;:2 and it-3 tlnfl 
1,b to ·b11Ucrv B. The cnrrFi;cdi,,,, r,·P UJ,; 
relnv '79 i~ the connector F''\, bcc•s 
npoll -t,he verticn 1. and rntttry rcingrie~s 3.J 

~;~1Eif :ff t~i~~;ii;'.;~:::\~:::i2i!ii; 
~I~;i~H~? ]i\J2~t'.~:~f:f :D11;<: 
nrctnr H bnsv. in thi,:; ·sav in,,;,E ;;, ,.::i 
none f)f thern •''i.;viE })O se:i:~e-:i' ·~.vJ_j·ir~ t-E:..'J fi,iL':. 
llin.rv connector Il is (n·1;,;·~~i2·p:J in_ 
can thro1w:h G!H" d t]JC'ffL Tlie l'.\i,c1fr];oa::1c;n 
of the_ rei'it:v 65 ::d.20 yn·opr.,xe.s ;'._ ci.!:·:~t~(L tn,, 

Ofl the ve.rticu.l r11a:,1·net 84- h 7 :_nea.11.s c I" -~ ·.;:·.c 

. ~{~~
11:tt~;~/:~~~;i0t11i\ 0rtti1::111

~1~;1T~~~~;; :}i\ 
nnd 89. 

'The culling· suhscr]be:c novr opertir,.~ his 
caJEn:;r d€v:ice for the 0econd djg·it 
n"'r,,rrt•~r~ly s'.'lprtr!r:-ln{t foe i11•n1 1 lsri n 
a:~'~( -17 t·,V·icc~~-;a~e1:·~f~i~n~~- -~.l'C;'n.'i~} ~;-t~ ·t:b,_, •~'. itr: =.11 i. 
of the n.uxiiinry rDn~1~:ctor li-rlr1

• !.'!~~lay (}<:-. 

[l.fJ f!1~;:~:!h~~~i~~i i1; 15 ;1~~!?1~c:t1~~!::::rr;~;::·•·~\'/'it:.r: 
~nerp;ize _onrrng; r.n,:, J'Ji)ilW.l;:·ivt'[, ' 
1ts c1rcn1t b•,r the re1~tv b£1:. .{)nn::_iocn1~·Y1 
:.ach ti.n~e; t}~~ ~,e"i r1y ~t ;~~p-f.~n0,\;;.izc•.;~., i'l • 
1s coinl)tnLeG 1rorn ~D'(Y\~!Hi. t./) 

65· spring·S 75 ·:tnd t)'~\ '-i,p:ting1~ ~;.~;i f~ 

1.\:.tt - HHS d·'..J?s not· forrn 11, 

L{·;n ,,,-,:;rt}.c8.3 

(in. r,!:f;: .. 
:niA[!~~lf~~~ ·;,;~; ~~ .n;) 

:u ,~vnl TY,; 

,:;3,~ t1}:~ f~OJ.1·· 

':~L Y,}j_U be: j :t ;,;rf-.'~C'~i ·n<.r.lt tiH-~- nt~i.';rid~c G(k 

t]i -;~ re;_] /\y.~; 
(:r:,::r.t;i?•-~c~ :1."llGn 1:,1 

~ rcc<~i-, e hnttr~ty c:.n.•~, 
~:· C J :\ 
H m·,;.•,·<'H<> Ht:' 

ncj.:h·n_' _,/ \·,~,v·~-: ~3'SC',t::0. 
~1.-~--. 1 \··hi(;b i~~ ~n~Judcr\. in 1.·.'r:_? ,·.,·-,c,,,,,.,, .... ,.,cc, [IG 
Ct , ~ : , 1 , ~'i.. }l,·;,'l 11H;-_p:ont, c.i.o~;(:(5 "' 

,, :·, ,_/~i:;,:'1:f:t :it: n11d t:;~:1\1~! 
t.rhn.'-1-~;J·l~x-::d. ::;n,]d tifeuiL (~~·;.!en(iir]g 

,, ' 'k, ,,,')1\:j;i;,;';';::: ;,;f 1i;1i;{i~l " 
f,vh.ic}1 1n tHrn de{~ue~·gi~~es ;~:nd per1nit.s th~ 
<idc. s'\r·itth to pass tcr E/~co11.ct po~ition. 'l~he 1tHt 
rn.,,.·.·,.,,n,-w,· o1~ l}_H~ :.;id;~. ~;vit,.~h 95 :fpy~JI) 

;; cc,l i;(;.~,,~'f :';1~'.o ~2~l-~~~r; ~'::;~\~:~f :~~ ,1~~:~ e[ll~~J"~~ 
J10 ITl:t~ln{:f; 8,5. 
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line, arid also provides an energizing cfrcuit 
for _the holding winding 12' of the line 
switch C'. The circuit exten<ls front ground 
G11 through the side s,ritch wiper 07 (in 

5 third po~tion), conductor 106, springs 110 
and 111, private wiper 98, private bank con­
tact 99, sprii1gs 160 and 161 an~l the holding 
winding 12' to battery B. The winding 12', 
upon energizing, attracts the armature 15', 

lO which or)erates to disconnect the switch C' 
from the called line. 'When the i3ide switch 
wiper 112 reaches third position, an energiz­
ing circuit is established :for the ringer re­
lay 113. This circuit extends frmn ground 

15 G12 through. the ringing intenupter 114, re­
lay 113 and the side s,Yitch wiper 112 (in 
third position) to battery B. Since this ci;r­
cuit includes the interrupter 114, the relay 
113 is energized only intermittently. Each 

20 time the relay 113 is energized it operates to 
. disconnect the calling line from the called 
line and to bridge the generator R across the 
called line. A circuit may be traced from 
one side of the generator R through • the 

25 springs 116 and 117, conductor 103, springs 
125 and 124, -line wiper 123, bank contact 
122, conductor 41', condenser 5', ringer 4/, 
conductor 40', bank contact 121, line wiper 
120, springs 119 and 118, conductor 102 and 

30 the spri1~gs 120 and 127 to the other si<le of 
the generator R. VVhen the called sub­
scriber removes his receiver, or as soon there­
after as the relay 113 dcenergizes, if it hap­
pens to be energized at the time, the called 

35 substation is provided with talking current 
over a circuit extending from ground G13 

through the right-hand winding o:E the relay 
115, springs 128 and 129, condnctor 101; 
springs 130, springs 131 and 126, conductor 

40 102, springs 118 and 119, line wiper 120, 
bank contact 121, conductor 40' to and 
through. the substation A', condnetor 41', 
ba_nk contact 122, line wiper 123, springs 
124 and 125, conductor 103, springs 117 arn1 

45 132, springs 133, conductor 100, springs 135 
and 134 and the left-hand v,inding of the re­
lay 115 to battei--y B. All the springs upon 
the relay 115 are adjusted to closl➔ their 
make contacts before any break contacts are 

60 opened for this reason: When the relay 115 
is energized over the above circuit its arma­
tute, upon assuming an operated posit.ion, 
completes a circuit from ground G13 through 
the right-hand winding of the relay. 115, 

fi5 springs '128 and 136, line wiper 120, bank 
contact 121:, conductor 40' to and through 
the substation A', conductor 41', bank eon­

' tact 122, wiper 123, sp1'ings 137 and 13'1, and 
the left-hand wintling of the relay 115 to 

60 battf>ry B. As n result, the relay 115 con­
timtb,i to be energized. The dosi1ip: rogrther 
of tlw springs 138 upon the enm·gir.tttior~ of 
tlrn relay 115 compietes a circuit from 
ground G14 through the springs 138, springs 

6!'i 139 iind the left-hand winding of the relay 

68 to battery B. The springs 139 are ad­
justed to remain in contact until the arma­
tnre of the relay 68 is entirely pulled down. 
,\_ circuit is then formed from ground G15 

through the right-hand winding of the relay 70 
68, springs 153 and 73, bank contact 72, line 
wiper 5G, sp1'ings 71 and 26, springs 20 aml 
Hi, conductor 41 to and through the substa­
tion A, conductor 40, springs 19 and 23, 
springs 25 and 70, line wrper 58, bank con- 75 

tact 69, springs 67 and 140 and the left-hand 
winding of the relay 68 to battery B.. For 
this reason the relay 68 entirely energizes, 
and it will be seen that the flow of current 
through the substation A has been reversed. 80 

Also, the energization of the relay 68 places 
ground upon the. private wiper 98 from 
ground G16 through the springs 111 and 141 
before the gronnd from ground G11 is cut off 
at the spring 110. Also, the spring 81 is ad- 85 
justed to make contact with the spring 142 
before it breaks contact with the spring 80. 
The engagement of the spring 142 with the 
spring 81 places the ground G10 npon the 
release trunk to afford a hold'ing circnit for 90 

the reby 63 of the selector E and the rela)' 
14 and winding 12 of the line switch C in 
place of ground G10

. The engagemPnt of 
the spring 142 with the spring 81 also shunts 
out the relay 79, whose circuit is opened 95 

when the spring 81 disengages from the 
spring 80. The relay 79, upon decnergiz-
ing, opens the circuit of the vertical and ro-
tary magnets at the springs 86, and also 
doses the release circuit at the springs 88, 100 
but the release does not take place at this 
time, for the circuit is now open at the 
sp_rings 143. The energization of the relay 
HS a1so opens the circuit of the line relay G4: 
of the auxiliary connector H. The line re- 105 
lay, upon deenergizing, opens the circuit of 
the relay G5. The relay 65 in turn, upon de­
energizing, energizes the release magnet 91 
over a ci.rcuit extending from ground G0 

through the springs 75 and 93, springs 89 110 
and !)2, release. magnet 91 and the off-normal 
springs 144 to battery B. The release mag-
net, upon energizing, restores the side switch 
to normal position, its own circuit being 
opened at the off-normal springs 144 when 115 
the side switch reaches first position. The 
deencrgization of the relay 65 also removes 
the ground G10 :from the private bank con­
tacts of all the idle connectors associated 
with the auxiliary connector H, whereupon 120 
:it is in nosition to receive a.nother call from 
any of said connectorn. 

Upon the l'Ompletion of the cpnversation, 
t.he restoring o:l' the receiver at the substation 
A opens the circuit of the relay 68 of the 125 
com1ector F. The deenerg-i,.;ation of the relay 
68 closes a circuit through the release mag-
net 87 as follows: from ground G17 through 
flrn springs 88, springs 143, release magnet 
87 and the o:il'-no:rnw,l springs 145 to ba,ttery 180 
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'.fhe clel\ner.tti½ation o:f • the 

i:ti,·,J:,;1:: l~:;iJt!~ e;~l: ~~::}/;::'.~\~?}f ~tl.:};,:t/:~~ l ~;~ 
1 ·(t~{~ncrgiziI1t{, (•JJH1p1ci'es 11 e1r:cni t. tli t·uugh 

·:..u d1P t':,\\ 1.~ ;y:J ·;oar;nQt JA-G esteud i.ng f:n)]J.1 g:ronnd 
(h:._: srii·lngs JD aud fiO~ ::1pting;s !)1 

:-:,_prl.1't~:.";114f\ off-rtu1"1nal spring~; 1tU 
n -.:id 1.li~'{::n~:t. l-1-n to bnttery 13. 
rrbc iU::g.n:·~t 1~UL upo.n energi:-~ing, 

:1~: ':r~t(~tdrn,;,1,·:-; \h,, l'n,l•d--yino r~~t\vls frorn t.he 
~~hn:ft ;:n(1 ·i·t:~.:!_~Y\\,~1~~•,·~j~~~1~7t 1~~~ broken iYr the, 

·t~l!) ,,·hi.~11 t.he sha·[L rP.a<.~]u~s ·it:; lOv>.T?,st, 
1T1he dei5nergjz1r(.]ou of the ;yin ding 

,1i1nws Uw phmger arm H to withdrtt\V 
20 the. n]uni{el' ft·o1n the bank nf eonL.1ccts. 'fht-' 

cl(<;1)cr6:~·1%.atio11 of tho rela v lt re:n10Yos 
f:·o,rn,X G0 from the private' bank contti1•ts 
:,:ssncjnted w}Lh the line S'\Vitch C. 

-~~ )rn viug .'?een e:-::plainc_d how_ one snb-
2fi: -~;,-.:,1·n.:e1.· c;~triJ,11~:;lH~s ern1n0.etion ~net release~ 

H·,o .~anH\ it -~y·}H H0"\1' be explninPd hosv n 

~1},\i:~~,\i ;,:'.i;,- 1~,1) ~!~'.l ::;~~Y\t ;\~11 }:; f/~~;I~~/\: ;:/;~ i:1i; 
?10 :·-'n\;,'.'-',;:·,.·ibtir n-Wl)-ivt•~: a h1~s\· s1g·nn1 Uu.Yn1;~!.'l·i 

0\'\'11 indiY:dn:d sH·ii{'1L If tlir• c;tJk•1l 
ii:ur1lh'l~ i(~ tT•ni•p ·v,·i]l bP •• o·l{a-;_·r!~•tU ")f"l 

i_t~1d i;;~ tq; 1 :i"J ;.'~:1·nH·c·Lor pri\-;Lj:e hitt.d(\};;;_ 
~-;u•:L~ ju:-;!.:~:-; r-splain-r:·d in. <·on1:t-x.Jio:n \Yith 1)1(' 

"r, ;: m~ (;;;,;';'. l::1ii~•:0:J;'.:t u\t1;;;:~i/~L ,}~:r],~;~~~.~u:t}~~,~ 
t bz~ :-~id{- ~:;\\'.iteh ,si;x:r~-: ha \'O DR'.:-;~=;e\l to 

i"b.i1·d_ ,.,,.,,,.,;,,,,,. ('Otnple:{c;:-; n ,,.jrcuif- tbTuugh 
t l:1• ·\,1 j l t.1!), rr·h is ei 1·cni t t-:xtcnds fron1 

•:~G L:.H:n.lz.: 1:.ui~t~h~t Un·nui./h 
sprln:~;~: 11 J and tio. 

S"i.'·:iteh v,·.iper 9'J' {in 
,: , 1;')0, :stn·jn/rs J.i).l and 

; '1Je ,,, 1 'c\!\~;'.,,}tJ\\;;;:: :~.'/i~t~"'.:1~! ~~'. 
1J~it~:.:::;{}L 

.ho\l;J-;_t·: ,;·.itcl:~t f1-:,r Ute • r~1. re1ay· 
L.h,: •,vi?1i:Jing 1~~ ope:nn;.~ thC:1~ 

?1;
1
,: {\ S~g~1:t:'.3fi J:,~l\;1!~:lli~z;t i ;;f 

f~O r~_lu,};.H\ll. 'fhe reJay ?9 \Yill 1;_0 Jonge,r b1.:. in 
::1rcnL, ·with the rehtys G3 nnd 14 and the 
wir:d~~:.:~· 1::i, wli<.'.I·eupo:n it dtCnerg.izes and 
1'.n n:~•;-,;.:: ~.ilt~ rt•,hi,t~e of ihe eo-nnector I!, ns pre-

:,.xpla iut,1. rflJe rpJease of the ~,e-
;_s t: \) pen:-:: the e-ircuit of the line relay 

HJ :i.n d i-Jir ·!\1 h".,1~-;e of the n llxj lj arv conncctu'r 
1~'~,; as 1-~l\\Viontd.y exp)alnetl. "'The ,vind­
·it1)? .1.:~,, npo:n del~nPrgizing, alloYvs the nrrnn-­
tP1'1 1 1 i) fr\ Jn11 b·~c1[ •P)ll ·i-l)n spr;nrrc- ~<s •;rd 

iiO :L-1 f·u·· ;.-u~~l~e :~1~>-11t.,::-ci~--~;,,\\j1 ;~};;: spriut: 3o ~,~r:<1 
i'PSp{~~u; (d:\r, 1'.hc~, p1un~rer Ul'ln H \Vjth-

(\\:~ \ :j11:X J:~j,'I~~~ft//e~rr.~r\;:i' "' t~\~}~s°f s \i~~i 
-:·on~ .. ::t•,t 1s.i~.:;.1 U10 :-;1H·}11gs ~9 ar.:d 

1rl of 

~~~! :};:
1
!:::t;):I~r:e;(~\;'~; i.i'._'.; ;~l·:_'.1f ~;;t~~i~\1l~!}r:]:,~ 

grolind c:~ 1 "'''""" tbc f3}}i.'in~!/, :l-l ~n~~{ 
:\thl tb(~ n.-:.ln \,- J,t t.o lY.t~--

thl' abo•it' (.1·11('('11 , i;-e,;{t~:::t:/;i;,;:;·;1;{\~1~/\\;:~ 
'10 

cni·~. of /:ll~, ... -!.~.··.,1
11

_i.1_._·
1
L_·,;~_;.l 1·1 ~)!h~Jl }tL ~:,he 

:-~;n·111rp1 -H) : , '}'he 1 i11·~'. :-:\''-71 l ch C1 
:; thus 

Pl'<'V(1 ntc~d -fr(1n1 -off fl,r-~ '75 
lnal.O!T Jr; i!-i ()1)'"•-J-j~H)" 
/,n;-~y '-'iu•, •· l b\:}.:l~D1'.lttc1d tc/ ~::,};~-~---J:~jlin~,•J,•· 
•;,'\', 1,.):,.,,,,,,~,\,,,.":;'")IJ/._'. ,;,•,:, .• ,•,.11.• ~ ,._, _ u. r•.ircuit. PXh)1HliDg Jron1 the 
bn:..;y llli·~chine (J lhl'!'ill}.(h nl{~ sp1ings :U55 Hnd 

;];;~~l;'f11:i ~v::: .::i~ti'.~t~: i~~: x:,::Ji:i~{~~t;~~~ ,t~ ~·~~~. c:o 
th1..~ spr.ing:, a;) ::r1~(l ~~.:,:~ t.o .grunnJ (__"{' n,nd back 
to th~e, bt-1.sy n1;J_eitir..e (~!• '.Che f~\1bscribcr. 
upon r.:.•cPi\·i::1g· th1_~, :,~~~·un1, 1·er;Jaces his 

!:~~j<~!'
1

ilit
1~}:f }~/·{;·~:i~~~:ff 0~:::•\lil~~~:I~il:: 

Yrhich achon onc,.n:-~ t1H.~ eirtni[· of t~Hj 11ne r~> 
]av 1r;; ~vhich 1;ilU\\·::; UH1 Vine s,v·itc.h (j to re­
i 1lr11 to no1·.nH1]. 

rt "'Tjll be\ ;"::;ee.n~ f".hrc~.?.'e ~(',}_\~~ -t~hat er.,ch con-~ 
]H}('t01' Lr~.,;-!, 1J('('.n. ~-/ri.pr,t-:"t n{ the ~hJUtd. Eiif1c., 
r::"'1;·itch, i·.'.H\ J.l°.cL•. 1.1ri\~P.le 1 ''''<;,_~JH~.t~ r.int~rcr 
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nn1ph',, :fro1'.·: th,,; r~1{--'.JP1~i.-oi' 

t-h:d t}H' of i"L~:-; .•.J)~er::-'. ir s1nr;. ,",it 

1 i J'. fl1~~J, cnat aeL. it '<'.' ift cst:~_i1) ir-~h 1,~.::•n;:1c,e-• 
l"ion '\Y1th fhn fi~:r;t r.o:tne?.tkn· JT. j~E'hi~•~ co.r1-
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1-;ornrv :.1se the r.irst; n nx.i._h:\1'Y Qei/ice I-I. ~rhe 
}h·~,t :lrixlliL\l~:;-~ {h~Yiet:1 :is ~j f.a'.,;tr~dl:-tJ in thf) 

:it:.;'.:'.~\{!:'/ ,:~:r·1;f' It~;'\~ .. ~ f 'i~;-: 11'.l/: ··: i:?~;,r~~ 
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tl1]td-1 ;:-;~ .. ,..~·L nn•~'. so on c,.-:.,}·10-,·.,,,_, .. ;_-!~,, ITo\\1 
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fi1•~~t i.,, ,,,cL"iC!. 
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device operates to .make not only the first 
connector busy in the selector banks, but also 
and at the same time it operates to make 
the fourth and other similar' connectors 

5 which have access to the first ,auxiliary de­
vice busy at the selector banks. It will be 
seen that normally all of the connectors that 
have access to an auxiliary device are con­
nected to it, which auxiliary device when 

10 brought into -Operation, sends impulses back 
which would operate all of the connectors 
which are associated with a device, were 
there a selector switch connected with each 
one of these connectors. 

15 It will thus be seen that I have devised 
a very, efficient arrangement. by which .the 
present complicated connectors can be 
greatly simplified and. in which it is merely 
necessary to supplement a group of these 

20 simplified connectors with a less number of 
auxiliar.v devices. As these auxiliary de­
vices are only in use during the operation 
of the connector and until the called sub­
scriber answers, but are not tied up during 

25 the conversatio11. it will be readily seen that 
the number can be much less than the num­
ber of connectors in any group. In prac• 
tice it is found that about three of these 
auxiliary devices are sufficient to take C[tre 

30 o:f a group of ten connectors. 
While I have illustrated and described 

one particular embodiment of my inven­
tion, and have shown the same in con­
nection with well-known forms of automatic 

35 switches, it will, of course, be understood 
that va:rious changes and modifications can 
be made without in any way departing from 
the spirit of my invention. 

What I claim as my invention is:--
40 1. In a telephone system, a plurality of 

i,nbscribers' lines, a group of connectors 
adapted to establish connection with said 
Jines, and fl mechanism common to fl plu­
rality of said connectors, said common mech-

45 anisin being adapted to operate the shaft 
and wipers for establishing- connection with 
a line, and being then adapterl to be <lis­
ronnected from sai.d connector as soon as the 
ealled subscriber answers. 

50 2. In a telephone system, a plurality of 
snbsrribers' linPA'l. a group of connectors 
adapted to establish connection . with said 
lines, a mechanism common to a plurality oi 
said connectors, said common mechanism be-

55 ing adapted to operate the shaft. and wipeTII 
for estrrblishing connection with a 1ine, and 
being then adapted to bei disconnected from 
said connector as soon as the calle'1 sub­
scriber answers, and means by which· said 

60 common mechanism can make bu:w all 
other connectors which have access t'o the 
same. ., 

3. In a telephq:he system, a group of con­
nectm: switches}' without line relays and 

66 ringer relays, fl.fid a mechanism common to 

7 

said connectors including line relays and 
ringer relays, said common mechanism 
adapted to be monopolized by one of said 
connectors during operation thereof. 

4. In a telephone system, a group of con- 70 
nector switches, each connector being with-
out line relays and ringer relays, and com­
mon mechanisms less •in number 'than the 
connectors, without the provision of shaft 
and wipers for operating the connector 75 
shaft and wipers, said commbn mechanisms 
including a Hne relay and ringer relay, and 
each common mechanism being adapted to 
be made individual to a connector duriiig op-
eration thereof. • 80 

5. In a telephone system, a plurality of 
lines, a step by step trunking switch for 
each line. a relav connected to receive im­
pulses from any ·one of said lines for oper-
ating the switch associ:ifod therewith. 85 

6. In a telephone system, a plurality of 
lines, a trunki.Qg switch for each line, a, re-
lay connected to :receive impulses from any 
one of said lines for operating- the switch 
associated therewith for extending a circuit 90 
to another line, a. signal for said other line. 
rmd a source of signaling current individual 
to said rela.y .::md controlled therethrough to 
signal said other line. 

. 7. In a telephone system, a plurality of 95 
J.ines, a ·trunking switch for each line, an­
other line, a relr.y associated with said first 
lines to receive imp1ilses from any one of 
said first lines for operating the switch as­
sociated therewith to t>,xtend a connection to 100 
said other line, a signal for said other line, 
and a source of si.g1rnEng current associated 
with sa.id relay and controlled by sai.d relay 
for operating- sa~d signal. 

8. In a telephone system, rt. plurality of 105 
1ines, a trunking switch for each. line, an­
other line, a relay assoriated with said first 
lines to receive impulses from nny one of 
said first lines for operating tlw switch as­
sociated therewith to extend n connection to 110 
said other line, a sig-nal for said other line, 
a source of signaling current associated with 
said relay and controlled by said relay for 
operating said signal, a release cirrnit con­
trolled over the, said other li11e, release 115 
eqniprnent in sai(1 release circuit associated 
with said rrlay. said rPJease equipment eon­
trolled over saitl other line to disv,ssociate 
said relav from one of said first lines. 

9. In ;1 telephone svstem, a plurality of 120 
1illl'>\; :t trunking switch for each line. ll re-
Jay associatPl1 with ,;aid lines to receive im­
p{11se~ from any· one of said lines for oper­
ating the switch associatetl thr1·e;with. a plu­
rality of other trunking switc·~cs having ac- 126 
cess in common to-sttid lines, a busy test cir­
rnit.for said lines, a source of guarding po­
tential, said relay controlling said source for 
applying a guarding potential to said busy 
test cirouitwhen~ver one of saidothertrunk• 1so 
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r.,nother., 11n:~ ae(•essib!c~ to r:rn1d , 

ri~~~:t~:. ~ot~l'.?:1,t"ti~~~:~\:~:'.: Jro;J) 
~\~,it~1~(1u,~!;~~ra(~'.J, t'i;1:~~:~~:lit g:,\ \)X1i:1l(~!D;Y, 

~1- circuit: -Lo ~1aJd other Jine .. a bus:y· ts:·JL cir•· 
cu.it for said ilnr.s: n source,. {:{ 
noter·ti i-d v•l i tl stYP 1:c~~ _1nH;.u.1· fi H-~ co:.-d~.:;•0 t 
;;~~it1 --l~P:·lt;y·,,,t~ ,tpply thr: s:une to -~}1~~ turt 

£)0 erte.nit fn:c e~:tnh·l~sb Lng :-:, rruarrlit\{( 1;,:;r;i,Ei:,:\.i 
therein~ rrhon(~~'er one of sn.it:~ 
t:rwi~·ches establJ~;hDs :t connection ?.r.iJ.j •)ne 

~;tn ~t:1 
;~j t:!;~,;~J l~r':iG '\~{~ '-;:;w~i ~~I~, } 11

,:';:, /:.:~; 

:1 :~il~·na l :for said ot.het GD 
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,:,:,,cl n°1,1y g1w concrolkd oy mud n➔ky 

ii,11:i ,'.} ';\
1

:~ !i,:~r/'.~li~;/;,I;x ~;jt(\r~li~~~'e:,il~'~\~~ 
11.:'.'+ h:i •:iil-;'."/:;'.;;~~,'.;\~tln%·10~~:~i1~it;~{;~~; 70 

~,aid n)h:v frmn one of ::;aid 

/1'()ii~'\t;'~,::rr:i:\~t~~
11~z;afi{it~~tif;,~ 

t(~1(~.pho: i 1:1. syste1n, a plurality o{ 7 ~1 

;:;::i:! :~;:t,'';~/~;~;;]l~~: i'~J ];~-'.t~Ji't~1\~':!tcr!s:~:lr~~ll~1: 
~n(~tch for E~icll nne of said lines, ru1·­

:)th,:~r linP u~ec-:,sibte to ~}ttld auxiliary 
_,·,,,;, ci1e1,;, a rda.y ussocided with sa,id fm,t so 
J:nes foi'· rf:eeiy[Jlg inJp'.1lsc" from any one 
d said ]irn,s {or opera.ting the auxiliary 
::,Y,i,ch :,s,;ocinte11 therewith for extending a 
l'.;rsuit io ,,.aid other !ine, :1 busy test circuit 
for :::aid liiws, a, source of guarding poten- 85 
i ia1, said sorn:ce, under the control of said 
rc)a:\' to ::pply tlw s,rnw to the test circuit 
{or t:~/-.n b'I'lsb inv a r2?1n i'~l~.!l~.{ pot~ntin1 ~here:-
i11 ~ "\V.i.lUDff\'{-~l" onn of saHJ trunk111g· s,v1tcbe~1 
,,_,,v1bl-is}rns _ ri coLn(!dion w)th one of sa.id 90 
f-it;~;t 1 !nes. ~v1!en~!1v s:rld. 1inPs aJ·e 1-rutdc in-

: o thn J'(~;:.nniuj_nr)· of said trunk~.in::-­
•-isJi•,] -/'r,·1· '"'·1cl(·,,t.l1;_,r ]1·1'" ·• sour•_;;; ,'). (~J I• •• ., '~. ;... " _J ~'-' " • • J ,,,, (,~ - , ,, -

,.,,,, ,,,, 11 n,-,, , lF!'•~u 1- ,,;:socintrn1 with said 
:,d c,mt;-0;l,,;] 1,_:/ s1tid rday for op­
~-;;~ id sit:-naL :t r.:,}case circnit H1H1er t.h1.? 
df :::n~~=i othr~r tinci., sn,id release c_b_. .. 

h.J-,·-ii1g (\t;;;nci~J.ed there.,vith re] e.~.se 

s:,
1
'.'.{ 1\~t'~~:·(~1!.'.~;;:; ~~~~l ~t'~Iir t}:;: 

:1.d fiH' r~~!n(,)rir1f: ::~nid test potential 

<!C''J Lib rn1r1,:,;-l~:,~;r /:~:t!{:t;~(ot;;tp::d Jfi~,: 
sy.(3tr:rc.~ subscri}1e.rs' 

nr(k. Jine.t;~ a trnnkihr::: 
U:~u.1k Ene~ 1nc:rtns for ci:-.n1-• 

u~-io •·:rf P;!.}<J :.=:~-1~ h•-.;ci~ibrrs' lines \Vith 
,:,7 1_,,,,.-,'I( Fnw, -, 1•;,]•1-" connccte(1 to 

,~:('?I\ l •c , •••• , • ~fr{liJH' ;t;.; (T ~~1~l~i-)C1'ibers'w.ii~J8S 

•·r\'-i.',r ;;_i11 .. r r,q~{\ of :;>ald t.runk lints for opernt-

i;i:,~;, l '.'.,(it1,'" \'.;:~1:1~\~t) ~;~;~;e;;f t!;i~ U{ \,~il;t)in~~:'.~ ~ 
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Inti 

:l.10 

·u;, -_i-~1 u felepbonr: ::~ys'tc1n, a plurality of llb 
i·.r1i1:k iin.e.:; f:n.ch iz.)r.n:,i~1.·l~,!nrx ju an auto-
--,,'" r !('. comm or, ,:,.n',:_i'.J 1.etors normallv 
••c,-·r '"·••f)f,1/·! i·, "' 1i.:(1 f.1•11I 

1
- 1 i:1P,... in n111li-i~l-:. ,I s,e,,,._,c,t, -'.i ._cl, '-'-· .••. -},, Iu "" - , ., JI.,, 

::;~~i) ::, eon!-i-olling re1::-:r Jor said. ~nvitc 1es 
i;:1 of :·.rn,ld 0orid.t:,:::iJrs. 1:10 

'i r~lP;l'..(J)l{) s. ,-!.-te~r1, ~t plrG··ality of 
t.rL' nk i:n1i.::~ ,:;ac1i i..i.~l'i'i'.l inrd:inr~ in an a,uto-

:.'.~'1':
1
,
1':/;~°:}t'.(t,n:~s rf:tt/;, :sti;gJ~~'.1!n~f r;::~;~:df~~ 

~:;rrid. s·\:vit,J-Jes ~Suc·cBssiveJy under l~?,b 
of :·J~tid. r0lay. 

~~)' r:t•Dn.1L, a 1)lurn,lit.y of 
e:o,uwt'1:ed in multipfo 



and terminating in a con1mon.refay: an ti,utn­
m:itic switch associa!-B,1 with mi.ch trnnk line, 
means IOI' extending n e:dlinp;_ iine to un idle 
trunk line, and :means fol' then bringing the 

;, switch associated tiw.rewith 1tmkr the con­
trol. of said rehy. 

18; In a tcler;honc c;ystm11, a plllmlity of 
a.11to1uatic s~v)tches~ nperat i11g Hiat~·rH:ts for 
said s'\\,•-i!:ches, .1nultip1e t~o?\'·l~~t·tion:-; frorn 

10 one termmal ol: en.ch rnag:ner, ro 11 corn.mon 
conductor, n. batter,v~ and a co'1111l1on r,eln~y 
fot" controlling· tlw cmrnPel1on of s,:ifl bat.­
tci·v to said c~)rnlncior. • 

ib. In a telephone sys(eiu, ti plura.lity of 
15 a.uto1natic svvjtch~-::.4, ope,ratinr.,:,· n 1~tp.;n!:::ts for 

sriid switches, ir.ultiple cmme.c·tion,-; -/'1.\,m one 
te.rminal of er.ch mng-HPl to n common con­
ductor, it ba.tter·y, a common ndny for con­
trolling the comrnction of said b:,JJ,e•ry to 

20 s~id conducior, and roe.ans for connneuti;1.g 
the other termin,tls of sa.id ma/{nct:=; to said 
b:~t:tery separately. •-

20. In a te1e_phonr systen1~ a nlnrJlity of 
-anton1atic sYvitthP~\ an· opert1~ting' rnagnOt in 

25 each switeh, a L,1ttery, i;oinmon Hiea11,, a<hpt­
ed to comrnet on:, nolb of s,tid lm!tl't',\ to nll 
of said magnets in mu1tipfo, and a plurality 
o:f individ11al means, one in each :-,witch, 
n.dapt.e(~. to connQet t,hr i,ther pol~:. ef saii.1 

"0 batt<>ry tn s•;ic-•t m· "'"('I'" ·e1·~,.,-~,,1v " , ..... ,.,,_ .. 1a6 ,._.",.~ .• ,, •. ,tc•"',(· " ,, 
. 21. In a te_i~pho!.H?. sysr;:_~.rn_, n t1!n~D)n\y or 

_hues, u plnrn.l,Ly oI ;,_lit.om:.t>.e. :c;w1t(.;h("s lrnY­
ing com~non acct~ss to stlid iines, i1.U opdrHL­
}ng' 1nngnet fqr eaeh s'.v]teh; a ln~,tte,r_y} eun1-

3iJ mo11 means -fur eontro11ing tht~ npp1icatio.u 
Qf one pole of said l•,1Uer,v w all cf said 
hiagnets in mnlt.iplG~. und ~( plurality nf lnc1i­
vi<luaI means, orw for e:wh switch, for con-­
necting the ottrnryo1e of sr1id b:1.tte.i7 to said 

40 magnets scpamt.eiy. 
22. I11. a tel,~phone system, a phtrality of 

lim,s, a plurality of :wtomatic '.,witches hav-­
ing corr1mo.n nceess to said 1irH~S~ an opornt­
ing magnet, for c:H·h switcli, muJtipfo con-

45 nections from one terminal of each magnet 
to a common conductor, n sm1rce of 011 1-,r:lt­
ing wrrenL arn1 u rdu,\' for coutroliitig the 
appJicati1J11 of said som•cp to said contludor. . ~a. I11 ~ a -t(:lephone systr.rn~ ~- _sn~scrib~2.r's 

60 h(rn, _a plU;:-,tlity :if eo_nn0('.!:01· :m1t_c,1.es, a S~\t 
ot WI[H:•rs 1or ,Jarl1 sw;t.c•.ll., nrn,w:, :for opm·at­
ing any :-,,vilth to hri:ug lt.s _,.v1per?, into 1-~n• 
gageinent with said liue, ~ puir of comrn<m 
condnct.ol'H 1wrmally co,,,rn,.eted to saitl wipi'r 

55 8(\tS in rnultipk. ,i sunre(1 of ringing (·.un·enL; 
nnd .rnPHU~ :for eonnectiug sr~1d cnadnri.tors 
with said somce. 

24. I11 a tcleph{HlP ~iYSte111~ n, rdn.rnl1ty of 
coi11ll'etor s1-.-:t<.:h•::i f,)t'. cumpl0ti,1g cm{nee-

60 t_ioll lwtwe~\ll c11lli1.1p; <111'.I calk{l fo19:s, Jnen.11~ 
fo!· exte!'.d.rng tH:i~llrnr 11Jt_;, w :m 1dle 0n0 ~J.t 
said f:f\Vltches'I ann a. cornrnc>J'i to sa1d 
switelws and OlJ(:\!'able /JV('.]' tb2 ,,zJz•ndoo 
ca11ina· linP /.o ~~o;,troJ. th,~- ::~sv.ltch to whieh 

said line has been extemlPd to connect with i1>& 
:c r;;lled line. 

:3,,. In a teleplwn(• sy;;;renL a plnr:,lity of 
1·onnc>etor switches for completing c01mec-­
tio11 betwe('ll calling and ca1Ied lines, means 
for c>xtern1ing a ealEng: 1i11n to RI\ idls nm, 10 
of said ~,vitClu~~:t rr rela~;' eo1nn1011 to ~;aid • - I ~ • • • 1 s\YJ~e]u~s. and operable ,~over _the ex!e1;t~,e~J. 
enlhng lnu\ to c·ontro.l 1l1e svv1tch to -..":.ncn 
.·rn id tine hns bPt~H extended to connect ·with ti 
(" l i . l 1' '11 ,.· ' 1- •1 "'Jo• n . 1 •11..--"[,nu ..L 1--._p > '. _1 .. ,,.oi ,n~2 

j• .. , ti _1._,(.t 1...~, ~f.(l 11 v,Lh-~ .i. .. .,, ,..,_,:_ U:_v L~.:.1\'- :'- ,J.:;: ,-· e 
.-.;a Hl reJa v for rt 1udtrnHt' the rerna1nncT· oi 
f[~~is. switches imiece:::sil;J,, to nifo_,l_' cllHi11g: 

20. In a telephDne sy-Sie1::n) n, p]r:::11,hi,.y· of 
t:onnedol' swite.hrs ·for e,>mpletinf! eorn1:0 c- 3:: 

t~te;~~i:~Jf;t~1:.::H\,'.~~1
;\,~,~

1
;Z£\1~

1i~'ii~ ~:~~;'.'~'.± 
,,aid switches, n rela.y enminon to ro,:id 
s\Yit.chGS and opG~t·abh.\ ever· th~ ext,endf::,t1 

;;::l~1\1\1~1~:/Le~~t~~:;~,r~\1
,\:,:~;~i~~~;~11~~et''.i.:'~t 

a r~.n11t'-d Fn(~. means ui-:i:t~r llh~ control crf r)a,id. 

-~~:\£:·'.ll!:r j :'. :~~'.;'.'.,,';it\\ t;;:' (:;t~:/1Hkl' of] i~~c~is 
nn{l n1euns e1;gc·.~)_l,;:.d Pl:e;_· the ..:onn(\C.tGd. 
called line .fo1.· ~:ip;nin rende1'}ng tlH\ re1us:i11-

·<1er of said switches nr.·t·e;;sibk to otlim· u,lls, 
27. In n tt~l(Ypl::.:np sy-;~tcut'., il plnrnELy o'C 

{~(H1neeto1' ~\YitChe:-; fci· ;\on;plH ... ing co11n(~e­
i-}on~ bpt"\\'Pen t"~ilj·;:-·r•· ~:n.-i c•1l!-· 1 d 1ines 1!llt:.r~•1~ .•, ,_.__ '.\t .,, •• -t~. 

1
1/

0
') -.. •• \" :t,~ \,. l • ~·• ~ - ___ ,J; •; 

·for PXt:e1H!1ug a, e:td111~; 1n1e LJ an idle on,.~ or 
s:dc.l ;--;witr:hos. n 1 ~•Jnv conun~ni to ::-J~1..ic~ 
. ...;\vltt·hc~ a1Hl , OPi.•rab1e· C\'Cr the r.:·,=tpnded 
c:'i1}in~r line?. a11-d .1~-'-8i~11s .. for brin~}ng \h-~~ 
s;,· it,ch to ·•,1rll1ch sa:d nne r1as b1..~en e:;.V_•1i(tr·ci 
nndp1· thP control of mild tc-1:rv 'Nher;:-1n· .c..td\1 
s\viteh x:n.uy he upern tc~c1 to Co11nect Tiit.h G, 
(,alle.<1 linr. 

~8. In a ti.Jepho11e ~yste1n, a plnrrdity of 
com1ector switches :for completing connrc·-­
Lions betW('('ll c:d1ing :1Ull ea11N1 lines, rne:rns 
for PXl-t•nding a c:dling linP, to irn 1dlr 000. 
of said switches, :1. reta\' eomrnoll to said 
,-:witches and op\l;·abln ;J\'(li' tlw externfod 
calling En'-=, rrrnal'.,~ fol' brillgi11g tho ,;witch 
to \Yhieh snid lin1_~ ha~ hPe11 exl"t~r:ilo<l v ud<.:r 
i•IH• eo11trol of :-5u ld !·el it,. \fht\f 1'.,Li 1,· ~:;:t: d 
'-'\\'l'tt•l, l'l'l'·r 1,10 .--..,~•P·\"1l·r11.l t·,.',, ('1)11~1,,c,')- ·\·•·i•·: 'l •' ,.'"· ·;- •l ( ,1 ,.__, '-'l'~' I \J'',l .' ,, • .il~ut- ~ t,·,!~ ( 

<'H.llP<t linP~ and 1He;tn:'"' tor renderu1g the•, 1·r:, 
1naining s,vitehes ,!Jil:'.:y (111t·ing tht~ {J}JPJ'tttin1i 
uf unv ~)llO of tJu::.1.:1. 

:2!>. 'In a Leleplu,nP. ~Y~itt:n1 1 a p1.urn1~t.y of 
coIHH~~ctol' s,ritelv)~ for <·vn1pl:.~{in~{ cc~rn2,,::­
~:ions bet \\~\~un l.:a1! i1~,~·. Ullt~ .c,1. lh_~., l li:H}-~\ n ioiUF: 
ro,r e~t'dHb_nt~ .. n r:.a:. ;n1if l 1 u~) t.o nn l\ d(\ :>~t~ 
of sttu.l :nrttcnes) u re1a:r ennHuon to ~ltilt 
::nvit('hos ~nH1 t}pnrn1Jle. {:'.'Pl' th:__- c-xtend?.1J 
calling J\nc~ :UPans for briugL1ig tL(', t-:,ri1cl~ 
to 1rhic]r said line bai·, IJe-Pn t.)1~~t .. ,nd.e,J 1n1tk•t: 

t~~\i1Jt~~~-1°,~ b~f o~:i:'.'.:;( e~/
11? ec;~;~:-::;'.-;J:::v itl.,

1 :~~ 
cp]~Gd. ll1.1e~ r~iehn; fui:' l't-'-H1,?._i\ri.ll,it U.ie Ytff:.~:.:1·in_ .• 
h1n.· svfitl:}1(;_~; busv dri::in~/ iJt~ ~on(:r;\\-.i~;;u. <1! 



,·,yr,· c,·w of thr0m "l1C1 .t11e•1•1s whw·eby after :tt
1
:: .,.:"' ·:;;2,t~:• ~,-r~-,h~~ .1: •~,·1]-l ·1~1

1

11·,, t:i. ·.J.r.- .i.. - ',, ·•, no-. 
"'':··.,L'-\J.1;··"v•<·l.(,_ .. , ''" j,,_~ Ca _,.eu ,,1k 1., C01hp.!et,.,rJ. 
sa1r\.. re.in,Y JS r.:,ve1ten to con1Jnon use and the 
1•,e;rr1nin~1lg• s-witches aI·e rendered acce:Jsibl1J 

i5 to other eal1s. 
an,. In. ft. telephDne :~.ystcrn,- [t plurality of 

co:rn1t:.cto.r s\vitches} rn} individual conti-olEn:0· 
l"l~lay :fo1· each, s1,Yltch, 1nca11s for extending 
;, c:: 1 ling line to [:.n idle one o:f said switclrns, 

H, n r.mnmon controllin.~r relav for said switches 
nom1nlly connected to the' calling line when 
.so extended, s~,i'd common relay adapted to 
GODL"cl the opeh,lion of any switch to which 
1}nunfjetion htts b{:en extended~ and means 

Jfi 1.vhp:rebv after ft S\vitch is operi1ted t11e ca1J-
1,1g line'. is shi:rte(l to the in<lividnal c7mtroi­
ling relil.y to maintain the said switch in 
o_p!31:ated position. 

31. In a telephone system, a plurality of 
;~D ti·unk }in;:;s retch ter:n1inating in rtn auto-

1:mti c Sivitch. n \:)nsv test circuit for each 
trunk fati, 11 c_,,,nn:1011. cm_id ucto,r. normnJly 
(·rmncct0<t to sam c:irctuts 1n mu.tt1ple, a; rc-­
fay1 means 1'7hEn·cby SD.id relay is enabled to 

;?, 5 GJ:)Cl'~~ te sa"ifl. switches in suceession, me[n1s 
contro11ed. t,y •· s3;id_ rela,y for eoJ1necting r: 
r,otn·c<'; of busy potentiai to said concluctot· 
dtrr.in_g the -operntion cf ur~y svviteh, ancl 

~}1\'~,mis ·,i·~:t~~~;;:f \!ri.:~~~~?:tf;·~1;~ ~iI:Y'~;;~;~ 
,·;n.;-~r:1,1· :1i1d the, test tlrcn:it. ~t:3socint("~r.1 vr1di 
the operfrtecl 6witcb is disc0Jn11e~ted. fro1u 
gn.id eo1ul11etor and connected. t.o Httid source 
n c u,.nethc1· point 

3~?. Xn n tc:Jepho:ne syste1n;, snbs(·ritH:.~r/ 

:i~;~:~iti:';/}~\'.~1;1~~;1t:~t;l[~n~1n!\H:;h~ ll~~~!~s t:r:1~: 
~-·(~12":Jl'~ct:i!·l~( ~Uljf y:10 of .s.nid srd):Jf~rib~:.cs' IirH~t;, 
Yv.h.rn er• 1h1;g ·\v.rs.n. ftn 1dle one of sn1d tru.nK 

• " ;;,;;f ·~~~}Jff J,'.:;l;I'.!:1rl: i:~:f ::"~: 
;Jn, Ir: n._, te.1tphone sy.st2rr-~ a l)luraJ.ity o-i: 

·.:,:J ;1,rrt.ornntic ~:~1·1n1.lring S"VVitch:..~s, a lesser plr1 .. -
ra1-ity o{ nnxilinr.v cont.rol11ng sv:rjt.ches for 
~-~:\i(i trnnkin~ ~-wjtch?s1 ~:.nd 1!.1ean~ cor~trol-
1nol1c; by i:. cailrng snl.1scr1b<w rnr s1m.ulr-ane.-­
nw:l?_ felectinf _ for 11;~~' an i~Je tnlpk:ing 

u'.l ,,wrten and nn ,dle aux111ary switch. 
3~-. In a, telephone system, a plurality of 

mitonrntic trunking switches, a lesser plu­
rality of auxiliary controlling devices, op-­
crnhng mag;ne.ts in e:,ch trunking switch, 

65 r0htys in said auxiliary devices :for control-­
li.n11; said rnagnets, arn1 n1eans controlled by 
;; ca!1inr,; rmbscrib<~r for simultaneously se­
lecting :for U',e nn idfo trunking switch imd 
<:' r1 ·~ cl i O '-nr.:~il·l ,LPv device 

'J('. '"~-~t:J~." i:nL ~-s-l.tc1~i)'hon~ sy;te1n1 a plurality of 
n i!l~ornnt1c trunkinr: s~;v]tches di.,.,rided _ into 
,...,. ........ 1 -, -, ,,- ~· ,;,.-;·1·t :: • 1· .1r r , ":.:.'l,...•l ;~ ~; :. u J: {''.~',, ,:td .. ~'- ,_; . .c', ..... U.ilr/ con .. ro_.c.1ng illvt; 1ani,:.in1 
-tien· u:.,;,T~ SV•/I'tenes of each group, and 1neans 
co.nt/oUn;J1e. bs a cnlli.ng subscriber for Sf.,-

Jee.ting an idlt1
, n1.tchu,nis1cn. r(r1Ct nn idle t:runk- 66 

ing S'>Nitch of th.2. as:,oeiated gl'eup simu] .. 
b: .. r:eo nE~l:v ~ 

36 .. In a. telophnno system, re plurality of 
2,uto1natie t:tunkL]H,' S\\ritchos divided into 

Ic~·ttt~i' ,~~:iiJ1~~~i~;;\~:~i'.t,;:~~t;:- ;~~:;;;-~!~~:~~ 'lO 
tsollubt?. hy a ca!Ji1:1g subsel.iber for s,~Ject­
~ng an_ idle 1;1e:2htmfom_ '\ml s,n idle. tru31k--
1ug svntch o:t tt10 assoe1:-1xed group s1rnuita-­
neously, ~u~l :nrtom~1~ie meu,~s,for r~ndering 75 
the rnmamrng tnmku1g svm:c.nes. of the se-­
l~cted group lln~~eJ.eet[tble. 

~ .. ?'.',,. !n_/ ·:~I~I:t10,r~~ ::'.';,i;e;1:;. -~-- ~l!~tali}Y 
0
of 

,.,.1.Olc]).:, o~ tn,nsc ,l.11•,,,, 'c•.J,s.L. ,,b,,)L.ll,.,.t,,.ng ,ll ,.IH 

a,i~tfnnati c ~~;i.:itch~ ~~-n. anx~.lif\l'Y ~ontroller for so 
tne autnn1fn.-1c s~;v:d:cJtes 1n en.en grcnp, an­
other automatic. s>l'itch., and fixed tehnina1s 
v-f sn.:id trnnk Jinns ]D said last svriteh hr­
rnnged in snch order tltat ~dj,;cent terminals 
be~~ng~ !o ,tru~.~;: /-~i~~H~·~:/:f ./1} ~f~r~n.t g;.~0~1~~- 85 

ud, .tn n,n ,lllcv,n,,,,,,(_, se.l,,1,h011e e,J::;te::nl a. 
plurnlity. of groupf.: of tri;.nk J.ines each of 
·IYhich terrninnte.s in an aufomatic switch, 
m.1b-rlixisions of s::l.id gToups, Rn auxiliary 
controller f_or- fhe rl.nt0n.1.aJle g¥~itehes of eaeh 90 
snb-rl1vision~ another nutoi'ru:::tiC ssvitch, and. 
"''-"l')''"' ,y" fc.:-pd i,0 rm;,w1,, "'or ,.,,e CO•~id groups 
(';i_[!'"' -~,~•;~ :,:L /·:_:c,· :,;~~··::-.:~.;-~:~'" lln-~f c,,t;;.~.-~-~ 1::\,. -hl- -
0.1.. t1tln'1. lll.}.L,, 1,., ~.,.,..:.u ... ...,a,,H,- ,J,\1tc11, th::, .. 1, ..... r 

i{~'lf '.~:::~'i1\~~~:~\~;t}i~~};tri~~~-t~0 

,~:,~~~~t
1 

,t~-e~\~1 9 ~ 
gf;. T:n n. telephc11•J s;Tstcn.1.:, r1 ten~1.porarily 

l~st,tb1!s!ird connectic,n in.eludiag· a, calling 
ii.iit:. ~·u1 n.nton1ribc prc-grcs~~L1e:l:'l rno'V"tt.ble 

;';;'}\:,\\ttfh!' s~~:t;~:vH~1~t1i;s~8
~. ~!,~:~~j: t~~I 

:i:ii(~~::s1;::r:;w~~i~1t!~::t::Y~i;~~~111~'.~:tt; 
C1f note.ntifd to sr~i(: test cli:e~1iis~ 

~i~~~:-:i:;£~;::rt; 1i ~]~~~ :,~;'{;r,~l~. 'i,;/fr£:'i:~1:::1:l:iJ1~i 1({i 
tr;r](1ina1H i11. sa.ld Ct:•j)nteto1.· ft.):~ eo1npleting 
t.he eomicctim1, :,. ririgi-:.ig n,hy., a Jouble 
,\~ound 1:tJnv h~1viTu:~· onr. 1k1:rnin.f'J of each 
y;1nc1i11g eoD.Eec:t(:,d ·t~) opp·(,12].tc pole:; of a 
battrI'y, connections J\·oro the other ter1ni-

~\~;;t1::t s~:~l ~l;~1'.!i;\f1 S~~~i::.~;/';~l~J_ ~:0{air!i 
linn t2.rH1.inaJ:s- "li.7lhJ.td,;-v sa.id double i;vonnd 
J'_t ... 1l""l:' 1li't'\;' hr.\ (-'1i 0 l'0'1zi~r1 l'po1·1 ·c'l' 1':.c. ~·'0;'--'T)()fi"'C· ~,. <•-.r ~ ,) ,,.,-...... , ·--'-- t:~-- ~ ..... • "".•\ _1.,,. 1· ··"~ .. v · ,._, 
of the: calle;1 imhr;r,ribc.1·. :1.,1d s::mrtacts con.­
trolled by sa.-id d.o,ible 'wo1.1rnl rr.Io.v when 
the raame· is energized rffective to clireetl.y 
connect the Sflid ii.m, terminals to thr- s:i.id 
other tern1inn Tc-; <=:f ~g id \Y {ndings~ 

-.11. In a telephon'i systr.m., the cornbina-­
fion ~,-ith ;;, en.Ped teL~phonE ]h12. nud. a pln·• 
ra1ity of connector :=_;·\\~}t:~hc~~-, ~•.0,ch :.:.~,v]tch 
be·iJ\(f providc~<l -rri.th H rnoi;➔ i .. blf'. t(~St ternii­
n~J for trs_t,in~- ·~];:-~, ~!~ i~! ~·i~,I_,(1:~ _'::? :1.: !~e::,t- relay 
conne-.cte.d JB nlrt;.r.1r''P, te n .. i.t Dt s~1fl test ter~• 
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mlna1s. means for onerating onB of s111d 
switches to connect i witl1 said lirn'.S. ,and 
means for energizing said relay if thr~ said 
line is busy. , 

42. In a telephone systern, the comb1m,­
tion with ~· called telephone. line and .a plu­
raljty of connector switches, etteh .switch· 
beinJ?: provi~ed :Yith _a n~ovab\c test _termi­nal for testmg t11e said lme, of a 1;esi. rela.y 
connected in multiple to all of su,id test ter­
minals, means for open,ting one of s~,id 
switches to con,nect with sa,id line, rw.•aus for 
energizing said relay if tlw said lim1 is busy, 
and means cm1tro1led bv said rnlay -rm· ra-
kasing the ouerated s·,v·itch. • . 

43. In a telephone system, the cmJ,bina•­
tiot1 with a call.ed telephone line ~n,.1. a plu­
ra1ity of connector s~vitehes, of n1oans fot 
operating any one of sri,id switcheH to eon­
noct with so.id line, m1d a common te,,t relay 
responsive to the busy condition of wid 
line ·when any one of said switches is so 
operated. 

44. In a telephone system, tlrn cornl.iinn.­
tion with a milled telephone line f,nd a plu­
rality of connector switches, of nwans fo,.: 
opemting any' one of said switches to con­
nect with said line, a common fo;-;t relay re­
sponsive to the busy condition of sni,1° 1ine 
when any one of said switches is so oper:,ted, 
and mea'ns controlled by the snid te:it. rela:v 
for releasing the opera1w1 switch. 

45. In a telephone ·syHtl'm, the ,·omornn­
tion with a calling and rr called line. of con­
necting means comprising n plnra lity of 
connector switches, means for opc,rnting any 
one of said switches over the c:tllill.i:." line to 
connect, with the calied line, and a 'cmrnnon 
test relay responsive to the busy cmii(itim.1 
of said enlle,1 line when any one of ;:mid 
switches is so operated. • 
. 46. ~n a telephone systmp, U.;: t:ombiwt­

tion w1th a ca 11mg and n ca.lied 1rn,:,_ of con­
necting means c<:irnprising- a phm1lity nf 
connector fiWitclws, menus for operating; nny 
one of said switches over the caTlinr; li1rn 1o 
connect with ihe c;alled 1ine,· ,, cmnn,0:1 tG;;t 
relay responsive to the busy condition n'' 
said. called Jinn vvhen an--v nne c .. f snid_ 
swHches is so operated, rwd J'.f\(l[ll1S eor:h·,)Hrd 
hy said reh,v for releasing ib· oywrn,:t>i1. 
switch. 

47. In a telephrnrn system, the eonibinil·· 
tinn with :t erilling· and a called Jin,·, of eoo­
nerting Jll('(lllS comprising u 1;!nrnlity of 
connector switcl1es, means ·for ope:·at.ii·11J: :1 n:, 
one of said switclws ow:r thP cidEni: ·1i:1? to 
connect ·with the cnllcd iinc, n comii,on t(~st 
!'day ri:;spm1siv8 to the busy cond-il ion of 
s,1id cnlled lille when 11 .. rrv one of s:,i,'1. 
switch,2s is so oper.,.t•c\(), 11{eanG enmr,,Hr:c.J 
by said relay for roiensing th,~ UJY:rnk(l. 
switch, and means ~01· thon giving ihe ,,nrJed 
subscriber. ,ft-busy s1~nal. 

4·S .. In a telephone syst<~1n, n, plurality of GG •:nh~,'.,,;berc-' liww me".PS includin,,. ·, p1•1-
;_'.j;'t~- ~A ;ro[:;r;:~i vei;" 1;~cvable ~~ritches • r~r 
Hrtablishing· com1t·et ion between two oJ saiJ 
li;ws, said. switches being c~ivid~d into 
groups, ~mn a common rnechamsm i-or eon- 70 
t1·olling the operatiou of a group of said 
switches one at a. ::irne 11·ithout moving tho 
others:, said to1un1on rnechnn::isn1 ·being uor­
niaUv at r·e8t. 

,1(): In a telephorrn system, a pillrnlity of 
s1.1bseeibors' lines, means i.ndmling a pln•­
raJ it~/ of progressi\lely n1ovab)e s·,vitches for 
e~tablishing connection betv,'een two of said 
!in.es~ sai.cl s,vltlJ1es being di .,,,ille<l into 
gr{\ups1 a co1..-11H-f)J1 inechn.nisrn for co:ntrol-­
t]ng the, opt1Tatio11 Gf a . gl·our ()l ~a.id 
s,ritches, HH~r1 .. n.~, for releasing said rHech_aM 
11i:,111 tifter operaticr"1, and ft 1n,1guet indi­
Yiducd t.o e~1.ch sv/Jt,c}~ f{)r· co:atroJljng ft cir-• 
C!l 1 t. thP eet l.n·ough. 

;::f:11:~~:~;;;~g[;;~;:1f ~;I:,r.i:~:;;;::1~1 
linos'., sHid: s~:rit(~h.es betnp; d\-vided _into 
g:roup~~ g con"·11.~;~i 1ne~lu1n1sn1 IG1.' c,:ntl\~l~ 
11.ng the. ope:cn.bv:~; ot group of sa.1u 
s."\Yitchts~ snid co1~11t;•Jn n1e:chn111sJn contJ:olled 
oir~:r i1n"\T of suid 1i.nt:;:;. and ~i, HlUF.!net 1ndi­
vid_utt.l t.o \l~tch B1:•7it::h £or eontrOlli11g the 
operation t.h0:rcGf. 

51. l.n a telephone. syste.!u, n, pJ.uralit~r of 
iEeorning fines en,c1~ ter1r1innting in nn nt1tn­
n:at.le .~",\·itt~h, a plnrrJity r}f ot:~tgolng 11nes 
acrc-1::=;siblf; to said ,s,\""·itchtsQ. ~ 1;.d n, a~vic?. c6rn-
1non to a.n: ()~ S?id Jines tiJ~;:l, operftb1e iu re­sponse lo H_npu !sts tra.nsun1{eO over nn.v n1-
tnn!i1)g 1inB to diret"-t fl1-::. 1no·v21.nent nf the 
s,Yitel/ nsso,;.-:in:t0d tJ1eres·{ith to connect •1Nith 
:in ontgoing line . 

;"i:!. In a tderhoFo system, 11 plnrnlity of 
inc?.1ni:og. li~1es~ ea~h tr.~·n1inn:t-1n~ ln. n_,n E~.:1lo-• 
n1~lnc ~rw1tr.'.11: a ~:;1nral1_t,y oJ iJnt go1ng .onr.s. 
n ccE;ss}blc to st1id 2Yvitc-he:.:\ n device con1n1un 
to n U z-1f sn 1d. hues and ope1·ab]e 1n x~~sponso 
to in1pnJscs tr·nns.ruit(ed over a,n,y inco1ning 
En.i:. t~) r11t~,cL th~~ rnove.n1e1i.t of the s,viich 
c:u3i~;,:K·inted the1·2,-rith t-o con.ne<:t ,Yith nn out-

~\:'.,:
1t 1 \11~;;.j :~:1,f11~~;~:in;~/f;:f.1~:~:; ~:1

1
l1~

11i l~~~ ;:~tr::~~ 
Y,,-h1tc,. 1~:-rv1ng the ope!'atr,:l [r1.viteI1 n-nd the 
0TH:goll,~t lins Coc.ne,ct-P.d. 

t)?. 111 n telephone, s.vf•d:c:111~ a plnralitv Gf 

?li~i:::;:\~~ :;:,I~~:~\~I~·:;::;~:.~,~::Y'.'1;:~ 
::::1 ~n :t\Yttc!i Tl'Oni 00.1ng b1·onght 1nto u::;e 
"';rhei~. onr: c,f sa~t::_ 3'Nitehes ~~3 bP111g op~~rnted. 

:i ./lt/r. '.,' l; ;1
:;:.;)(~; ~'.'.l, l i:~:1t: 1~1 i ~t~~lc'.\l~~;1

1~~~\t: 
~;;;;, i!"J'''.~,,.\ti~:e~;!:,1;s \t~tt\~~i~~; r~::}?~:-;'.1

~ 

n,·,.~1.,;,n i:D .. :)·.i_.].JS under the .eon.(r01 ~yf= ~:m.k1 nr..;J .. )-



g~~~tt;~i~:f ~Iii◊t~i]ii~ii{~i~i:ii·• 
5 saitl ,C,011nectinn., 

515. In ~1 te1epho1~-:~. sysi ~rn, :1 n !lUir~:_l1• I if' 

10 [\\f ~'.lli~;,~I\{g\~it~:~;~~'.~~ 
20 

iH"t In rt telephone systBn1 l~, plurvlits oj: 

:~~~ s;~:1~i11,t::c~1:,~;·~1~;.:~~:sf ::~n~,::~:t!X'f; 
said ,trunk lines :ii:. multiple and. ,neciurnism 
respon,:.i-rn to calling lines -J'or bri,tgi.'.;g s:iid 
switches successively under the eontrnl of 
said relay. • 517 I .. J. l J- l ,._.,_ S"r•/.· ~ ... , •c ·:,,-r,' Ft·,--- '°'I.;~ , • . D; n, ce .t,P;.1on., . J ;:,, C!:11 n p., ,, _,,,, __ , y .'-' .. 
autornatae sw1tc.nes, opernt1ng 1nag.nets 1:o:t 
said switches, multiple connections from one, 
terminal of each magnet to a common con-

25 rludor) a battery, a com1non relay for con­
trolling the connection of sai.d bu.t:tcry to 
said conductor, n,nd relays for co:nJP:~ct1ng tb.c-, 
other tem1inals of said magnets to stlid iJnt­
te1·y sepD,l'ate,ly. 

58, I~1. rt te!.epho'ne systen1 5 ?~- p"iutRl~t.5~ nf 
rrnton1ar,1c s .. fv1tehes, an 0:p~rating 1n1tg.ne~, in 
each switch. 2. batter-v, n ernJunsJn 

35 

40 

45, 

n.d.a.1;~ed}: ~c~m~e'.:~. ~l:1/ i~?k, ::i\:3Y};-~ h,'."?:'L'~' t~ t:U1.. o.r ,:)~]~1 .u,:(l~!1Ci.1~ 1.J_, J.11v._!L,_,Jt:~e,. ~du., .... 

f,~;i~·~tt~~d~~~t~:/t~J ~~:~~~B~t~\;T;, cl'~;r 1 {io i;;, :\') 
sa~~-bl~te2't!1:;1:~~~~1:~~/,::;'E~,flj~:''~;\\t;.;;'.:ib,,,,',: 
li!1e, _a piu\"DJity ?f co_n1~ec~io1· :3\Yi't"ch~~:-:~ 
ot 11v1pers fror ,~,aeh. S1'7--iteh,, if.iear·:2, fnr 
ing a11y switch to bring 1ts ·.virwn, 
gagerne~ut ,.v)\J1 su.id U.noj ;.1_. 1x:,ir -'.'rr co:.nrn: -11. 

~~~~d~:~~:tlti;r.~~~1~~1~;~'.;~l~~,t~i;l~;iI~;;j:l 
n.nd a re.Iu.y for connecting sald 1-~on.d H{5Lnrs 
·wifh si~id source. 

C,)~~·ej~'~/ s~i~~;~;,;
18

t(~tsi~~~~}{~l:.~r-:,
1
:'.;:,{,:~~ 

tion bot1veen crdling and c:tfl•?d I!1.1.r:.f\ 1~J•3·.~!,1E 
for exten'Ging R Ca.Uing lin .. :. t,o P:.n idh~. one 
of _sa}d svlit9hes'.t a .. rr.lay con:i~HJn {:o s~1•~ 
sw1tcnes and operable ever ti1P. extE•,H1e1i 
ca}Eng; line to control the s1vitch. to wb~cb 
said lme has been ext,mdi~d to connBct w,th 
a ca]led line, a.nd busy test c]rc11its u:ude1~ 
tho contl'ol of s,1id relay for rendei·irn:r the 
rm,win<ler fJ! said switchss ir;:Jccessil>ls: to 
othflr calling lines. 

ftL In a telephone s3rst.ern, a. plura11t,y of 
connector S'vvitches for coJnpJ..:~.ting cor~:-1i.~C-· 
tion between calling and cn.lled HnGs~ rnen?tf_: 

f ri~~I~:,::i.~11~~:'l~~\!Ia~!::!::~:th~~::\:1;~::.:ilri 

nnE: !;0 contr.ol the· switch to which 66 
r,. '!J hos been extended to connect ,vith 
f', 1.;_,ll.ed Em-,, busy test ,.circuits under tlm 
tontroI of sr~,ld r-0h1v :for rendering the re•-
"T,i, >D.'c',12t· oi said: s,vi.tches inaccessible to 
nths:.· <,:,Jrinn· lines .. and rt relay coutroll.ed 7G 
·ei?e:t the ,:on~ectul 'called line for again ren­
<Ieri:ng thB remain_4er of said switches ac­
c.;:::ss1b.te to other (:a..ils~ 

mt In 11 telephone system, a plurality ,0f 
c?:n-1:1 ::_ctor s witch.~s _for ?on:pleti!1g connec- 7 5 
(:"'"'" ;:,ctwy_en ednn~. anu ~:11led lme~) :neans :,foe ,,,xi,cndmg- a e:11,mg lme to an 1d1e one 
of ,;2,i.d switches, a relay eommon to said 
r,,vitdi.e,:_: a.nd cr.icrnble. over the extended. 
c:<.Hfr,g hne. :1 relay for bringing the switch 80 
to v,bich sa'.id line has been extended under 
t-he control ,of sai.d first relay whereby said 
sw:itd1 may bo operated to comieet with :1 
c:,,llod. linrf; ::ind· test circuits for rendering 
the remaining switches busy during the op- 85 
cration o:f any one of them. 

63. In a telephone system, a •plurality of 
connector switches for completing connec­
tions between callinu a,nd called lines) means 
for extending a eaHing line t,o an idle one 90 
oJ Bitid swit~.:hes, a relay common to sa,icl 
switcihes anct onerable over the extended 
c:1Ein1~ line, a n;lay for bringing the switch. 
to ·whi.eh ,;:tid line has been extended under 
th,, co21tro) o:i' said first relay whereby said 96 
,;w·itdi mav be operated to connect with a 
15,cJfod l\112; test circuits for rendering the 
r,-irw,i:'.1ing switchrs l:iusy during the opern-
rion ,of rrny one ,o:E them, and relay rnech­
nnism whei-:ebv aftr,r the, connection to tlv~ rnn 
c,l.!Ied line is" completed said first relay is 
ru7ertcxi to cmm:non u.se and the remaining 
S',1,itchcE:'. ;1.rn reHd\Jred accessible to other' 

c;,J ... ni_ telephone system, a plurality of 10/i 
connfa'i"c.'r swlteher::, an individna.l • controI-­
~.ix;)~,:.

1
, tcLi:v f:.~1; l~ah!1. s,vitch,. ~1~eans for e~­

rnu<dMt a r:i1im1g !me t,o an idle one of ~Jlml 
:~wii:d,i:s, a comiion contr()lling relay for 
i:.uiit s\,1itch1:s normally connected to the call- 1m 
i11g lins Y•:ilm, so extcnJed, sa~cl. common 
1·d::i.y 11,dapted to control the operation of 
;:riv ,-1witeh to ·,vhich connection has been 
,:,xfonded, and switching' devices whereby 
:d'tcr ,~ switch 1s operated. the calling line lHi 
is shift.Ed to the individual controlling relay 
to maintain the said switch in ope1•ated posi-

-t'ion. 
':H)e In a. telephcn~ gystern, a plurality of 

ti-unk li.nes each terminnting in an auto--_ 120 
m:1Jiu s,vitch, n busy test circuit :for ench 
ttnr,k line, ri: common conductor norrn~dl-v 
(~onn2ct.ed to said cir•.~uits in multiple'., ;l.-

mi?a:as v,hercby said 1·ofav is enitbled 
t.o op,:;ratG said sv?iteh.es in succeSsion, rnen,ns 126 

i::{Ilf !~f 1!!~;~;:,?t~~;~l]1~! tt:~:1[,~i~~::~~:i 



relay controlled switching device:; whereby 
after . any switch is operated the busy 
pote11tial is rerrHH'ed fr.om said conductor 
and the test citcuit associated v, iih the oP-

5 crated i-:iwlich is disc01111ected from said con­
ductor· ai1d connected to said source at an­
dher poiht. 

Signed by me at Chicago, Cook county, 
Illinois, this 13th day of. November, HH3. 

HARRY E. HERSHEY. 
Witnesses: 

GEORGE .A. y ANODROWSEI. 
J\,fan.tom:z R. M:o.r.:GAN. , 
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