~ No. 833,816.

el

' | PATENTBD OCT 23 1906
1. G, WRAY H. T GARDNER & W. G. KINTON.

TBLEPHONE CIRCUIT SIGNALING APPARATUS

APPLIOATIOH FILED JULY 3, 1605. P |
| - .8 s'EEnTa-;sHLET l: -

~4-

 ATTORNEY



No. 833,816, " PATENTED 0CT. 23,1906
- 1. 6. WRAY H. T, GARDNER & W. G. KINTON,
TLLEPHONE CIRCUIT SIGNALING APPARATUS.

APPLIGATIOH FILED JULY 3, 1905, ., .
3 SHEETS—SHEET 2.

. ATTORNEY



No.833,816. .  PATENTED 0CT. 23, 1906.
: R 'JGWRH H. T. GARDNER&W @. KINTON, -
TELEPHONE CIRCUIT SIGNALING APPARATUS,

APPLIUA.TIOH PILED JULYS 1905 | N
| - 3 SHEE‘I‘_B—*EHB_BT 3. -

A —, TTORNEY. .




UNITED STATES PATENT OFFICE

- = mhr e ee— T oA .

W’RAY OP (JHI(JAGO HERBERT T.

AMEb G.
AND WILLIAM G. KINTON,

OF NEW YORK

GAI{DNER OF MAYWOOD h

OF .CHICAGO, 1LLINOIS, ASSIGNORS TO
- AMERICAN TELEPHON E AND TELEG RAPH (JOMPANIY A (JORPORATION B

TELEPHONE-CIRCUIT SIGNALING APF’ARATUS

Nn 833 816

Bpe(uﬁca,tmn cf Letters Pa.tent

Patented Oct 23, 1906

Apnlma,tmn hlad July 3, 1905.; Serml No. 268 215.

J.' ) @ZZ wi’wm it may mrwern .
Be it known that we, JaMESs G. WRAY re-

-sudmg at Chicago, Hexserr T. GARDNLR re-
‘siding at Ma,ywood and WirLiam G. KINTON
-residing at Chicago, in the county of Cook |

~and State of Illmms have invented certain

" .Improvement.s in Telephone—bﬂcmt Signal--
ing Apparatus, of whmh the followmg IS ‘&

10 -

.‘ .. ing four-party lines, the arrangement being

specification. . -
The 1)resent mventmn rela,tes to-a. tele-

hone-e :xchange system, and is mainly em-

odied 1n novel means for selectively signal-

such that one and two party lines can be

properly signaled by .the same apparatus,

. there bemg no rmﬂ'mg—key cmployed In any |
- case.”

The 11went101'1 1S, shown as. embodle(l n g
trunk-line system in which a trunk-line cord-
cireuit i employed in signaling a subscriber

~who has been called for by another central

- oflice, the system being such that the use of a .

*--rmermg—key is obviated, the insertion of the

- .plug causing the Slgn&l to opemte ‘while the |
operator at the central oflice is protected
from accidental shock, since the current from

ithe ringing-generator. cannot enter the plutr

until the la,ttu; has been fully inserted in the

jack.” The arrangement is such, further-
more, that it is 1111pobblble to blﬂ'na,l a wanted
subS(rlber unless . the ummctlon ‘has been

-~ made, so tlmt false or preniature signals ean-

- ample, to bl”‘ll&l a subscriber if a mlbta,ke has |

been mmle in the selection -of the trunk con-
‘nection.
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" stations depends upon the operation of three
© kéys, which may be fermed “master-keys,”
since. each key may be associated with, and
~thereby rendered: capable of u)ntmllmg the |
- operation.of all the trunk cord-circuits under

40

U tral station.
45

50

keys mentioned.”

not, be given, 1t being: 11111)08511)13 Hor ex-

“In the case of a.foursparty line
the control of the signals-at the several sub-

the control of the operator at the called cen-
A single- -party line may be sig-

naled without the operation of the keys, and
~ omne of .the substations on a. foul-p(nty line
~ may also be ealled without the operation of a
“key, the sighals at-the othef three stations on |
‘the sanie line being controlled by the three

A two-party line can be

calling central office, Fig. |
'dmfrmms of one, two, ‘and four party lines to_.
which connection can be made; and Fig. 3 is
4 dmm alm’ similar to Flﬂ' 2, but showmﬂ' a-
'nmdn‘m&tmn L |

-characters a’ and a® in Iig. 2
tions of the conductors designated by the
1, the

same being true 1 both figures of the con-
ductors demwh&ted by the charactersd’ and b2

if desued o the system may be empleye d o

connectwn with two or four party lines hav-
ing multiple jacks corresponding to the sub-
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stations on the line,in which case no manipu-
lation of the keys is necessary, except in con-
nection with the stations on a four-party

in the usual way with two signals In circuits

| branched to ground from one »side of the line
-and &dapted to réspond, respectively, to cur- . -
rents flowing in opposite directions and.two

signals branched from the opposite side of

the line alao havmu* this oh&r&ctenstlc dlf‘fer-
ence |

from the generator are selected by the action

by the master

line,in which case one master-key only isre- IJ
qulred The four-party lines are provided
6o

In ‘accordance W1t11 the mvent.mn the 51de 1
of the line to which the generatoris connected
-and the direction in which the current flows.
.70 _
of relays, the oﬂeratmn of which is influeniced . -
eys above mentioned, the ar-
rangement . being such that the key used:

must be mmnpulated prior to the insertion

of the plug in the jack in order to insure the
“giving of the pr -:){;er signal. :

I“I(Turb 1 1s a diagram of the mrcults a,t

mlhmr central office—that is to sS4y, . central

office “where the calling-subscriber’s line is
8o

connected. Iig. 2 is a diagram of circuits at
the called central office—that is to SAY, 8 cen-

tral oftice connected by a trunk-line with the

2 also showmw |

- The- sa,hent'fea,turﬁ,s of the mventmn are

.mamlv 1llust,1 ated in Figs. 2 and 3; but some
of the cir¢uits which reuire mention extend

90

through both central stations, and in tracing -

such (‘llCU.]tS it is to be under stead that the.

by the reférence
are continua-

conductors 111ubtmted

same reference characters in Kig.

95

‘The apparatus at the calling central sta- |

| ;tlon is substantially the same as tha,t usually
employed, it bemg understood, therefore

100 . .-

LOIItI‘O]lLd by the use of a single ma,stbr—key, | that if a &ubscrlberﬂ—-for em,mple &t sta,tlon .
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400—has notlﬁed the operator at centr al sta-
tion M, g, 1

Statmn 500, w 111(311 1S umnected with cent,ml
station N, the operator at station M, calling

over the line a?, notifies the Opemtor at
station N that statmn 500 .is wanted and

asks to have a +ru111'—-lme assigned to make
the necessary connections Assulmnfr then,

~ that the trunk-line acmﬂ*ne{i is the line o’ b-"

16

5

_25

Cward cont
30

1S 110 mweltwnvol «.rod
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“been connected.
‘relav d starts from the bait

tion of the armatures 2 and ? of

the oper ator at station. M inserts the plug A

inte the jack A, thereby c completing a cir-
cult which em.,rcrw'eu a rela y d at station N,

the operation of said relay. | DPLHU essential to
the signaling of the called pdrtv, so that 1t is
ympossibie to send g signal to the substation
wanted unless the rwht frunk has already
The cireuit throuf‘rh the

X, passing through mnduatars 1 and 2 and

winding 50. of 111{1{1(110}1—(* oii I to conductor

b’ wmch feads to the tip- termmal A% of the
]af'l\ A% thence to the tip A? of the plug A,

conductor 3 at station M to ground G, and
thence hack to ground G? at station N, COML-
pleting the cireuit. This e auses the attra
the reia: (f
and 1t may be assumed, therefore, that thmo
armatures are in onnntremmlt W 11h their for-
acts m tracing the signaling-eir-
cuits to be h(}l"‘lr' after (]{}h( ribed.

In 1#?1;111*1(* a substation on a one - pdl‘h

‘unplP the substation ..1()(}~—-~i}ler0

sending the sienal mm be briefly deseribed
in orfler to f{mhtﬂ,to the L!I](]E"Thtdlldil’l”‘ Of
the novel features of the invent 101, whlch

_161&&‘ mainly to the selective bl“li&]]llﬂ‘ of -

the four-party lines. The insertion of the
Flu':' (" into the jack (" of the line which
ads to substation 500 completes n signal-

Cinge-cirenlt from the eenerator e, which may

 he traced as follows: -
- ranged to produce - pul%mmtr current.

- tact-piece ( of plug €, long b{)?ll‘l”‘ 20

el
N

O3

The frenemt(}r e 13 ap-

Smrtmfff with the brush ¢ current flows
tlumwl; condgue tor 4 to arma‘ture h? 01 relfw
h, ('(m(lm‘tm 5, main coil 2* of relay 4, con-
iuct{}r 0, drmammh mle!zwh back C(mtﬂ(*t
of sald armature to conductor 7} armature

@, (’{}Tlfhlftt’}i &, armature. % of relav 1, ¢on-
(luctn

10, ﬂrnmtuw f of relay the Ting con-

{)f the

7, to

jack (M and thus out over t
the condenser and bell = and back to thL

short spring €% and tip {3, conductor 12,

armature f* of relay f, conductor 13, armiu- |
| fuli"‘ g of 1‘91 BV ¢
of induction-coil i, mmiuctﬁrb 15, 16, and |
The |
COMY l{wm of this {IIE{JUH depends upon the’

. conductor 1, winding 51

17 to the brush &* of

the ﬂ;ﬂnemtm"
energization of the relays d and ) the former
hr*-:wr controlled, as previously stated, from
the central station M, while the latter is CON-
rolled from the central station N, the closure

of the usual ]m;ﬂ grounded fr: ame- circuit of

—_

, that he desires, for example,

tery B at station |

but the operation of

struetion shown in Mg,

-arimature g of I‘L‘LL} g, (*mnluctm'

e e through.

cconnection with

fut mt“ substanti: ﬂly

833,816

the plug C and jack (' permittine current

to flow from the battery B through the refay
fa,nd the supplenieiital wnh]mw g*, bt and
v*of therelays g, b, and 1, these v»nulmml)emt*
so adjusted-asto devel ;p only suflicient mag-
netlc:m to maintain in thetr forward pmltmm
the arma*ures of the relays when thus attraci-
ed, but not suflicient tocause said armatures
to be attracted, so that upon the first inser-
tion of heplufr U therelay j alone operates,
Assuming, therefore, that the bell at station

5001s arr anfmd to operate In response (o pul-

sating currents tras velg in the direction
traf‘ed the bell will be rung u]mn the miser-
tion of the plug C in the j 1ck C1if the other
end of the trunk-line has been pmpmlv Con-
nected at statton M.  The signal 1s s Lopped
b?,f the oper ath:m of the reln v 2, the main coil
* of which is in the fr(«*-n{:-i‘ﬂh‘rr—cn(ml and
so- adjusted as to create suflicient. magnet-
st to attract the armature % when the Te-
cerver at the ealled station has been taken
down, thereby closing the cireuit conduet-
1vely dll(lahl]!llln”‘t]l(l condenser and bell.
In the construction heremn shown the twao-

'plutv fine, which 1s indieated s lmuntr { he

stations 501 and 502 loeated thereon, is pro-
vided with multiple jacks, the lTong and
short springs of which are reversed, so that
the two bélls 2* 28, branched to trmuml from
opposite. sides of the line, can he selectively
rung by current fHowing in the same direc-
tion from the cenerator, one terminsil of said

opnerator hmnw oy ounded at (G, Ihg. 21t
bemfr (l{-‘*@mu! unnecessary to U"d((‘ ih(' Clr-

uutb since this ﬂI’I‘ElIl“‘("Il{‘I"tf possesses no
features of novelty so Tar as relates to the
present invention. The construction under
constderation, moreover, is fully sef. forth

“and desc ribed in. another upphmlmn filed

by us of even date. herewith, ‘.wrml No.

)()L] ‘)16

ln the case of a four- pm‘ ¥ line one jack
only is employed for each lme in the con-
2, the selection of
the stations depe ndmﬂ' upon the use of three
master-keys s, £, and u, there bemnge one sta-
tion on the lmo (shown as station No. n(13,
which has its jack arranged like that of sta-
tion No. 500 01‘1 a one-party lime and also like
the jack C of station 501 of the two-party
line, and ‘w]nch therefore, can he signaled
without the use of any Lv\ —that 1s to say,

| mﬂrely by the'insertion of the plug Cinto the

jack C% The bhell at station No. 503 is
branched to ground from the same side of the
IImeas the bell at station 501 and the yack Croo
15 arranged to correspond to the jack for sta-
tion ’SUI, go that the operation is the same 1n
hoth of these substations.
The other three'substations, hnwvvm* S04,
A5, ana 506-—are under the control of keys
v tand v, these keys influencing the opera-
tion of the relays ¢ and 7,

an elu(,irrumn.grmti(: pole-

the I:L {tor consti~

e
[
L
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current, while the foriner constitutes means

for- changing the- connections between the

brushes of the generator and the conductors

of the line, so that it is possible by the opera-

‘tion of these relavs to shift the line connec-
- tions and the direction of the current, and

* thereby Select"the desired signal out of the
three signals at the stations 504, 505, and

. 10

.‘-I L

506." It may be stated at this point that
while the two-party line has been shown as
equipped with jacks corresponding in num-

~ ber to the substations on the line & single

" jack may be emp]egred,' as i the case of the
L5 ..

four-party line, and the signaling controlled
by the master-key s or the master-key ¢, as
will readily appear

for signaling on the

. operator’ at central station. N or to all of

25

- the insertion of t

group of any preferred number and that they

control only local citcuits which influence the

- relays g and A, it being necessary, therefore,
- that the right key be manipulated prior to |
e plug in the jack. The

B manipulation of the key causes the memher

20

‘in 1ts attracted | ‘
been released by the supplemental coil with
~which each relay is provided, these supple-.

35

- Assuming that station 504 is to be called,

response to the insertion of the plug.

of the relay controlled thereby to be at-

tracted, the said armature being maintained
' position after the key has

mental coils being supplied with curient in

- this station having a bell which is adapted to

- respond to positive currents and which is |
branched to:ground from the conductor S,
~ which is cox

of the jack U1ovs the operator before inserting
. the phig in y
- thereby  closing a  circuit, which may be
traced as follows: Starting from the battery

tinected with the short spring (e

the jack manipulates the key s,

B the current flows through conductors 15 16
17, key member 2, conductors 18 , 19, and 20,
the main coil ¢* of relay ¢ being between con.
ductors

tery B. - By manipulating the key s, there-
- fore, the relay g becomes energized to.a suffi-

cient extent to-attract its armatures g* and

¢® prior to the insertion of the plue €, these
g . . oy "~

55

armatures being maintained attracted by

current flowing through the “supplemental

~cotl ¢, which is in seri¢s with the. coil of the

relay f after the plug has boen inserted. The
- key s may then
6o

05

 ' from the p

be released--1. e., after the

plug. has been mserted —the DNECOSSATY ar-.

rangement of the signaling-cireuit having
thus, been provided for. ¥ Tn

through the c¢onductor. 4, armature % con-

from the following de-.

- seription of the means
. four-party line shown. = . L
It 1s to be understood that the keys s, ¢,
- and % are connected in

| multiple to- all the
- trunk-line cord' sets under the control .of the

_ 9 and 20, armature f° of relay £ and
“conductors 21, 22 and 1. back to the bat-

this case the
signgling-circult may be- traced, as “before,
ositive brush e? of the genérator e

-

changing switch. to control the direction of |

i

'-*-_B

ductor.5, coil i of relay 4, conductor 6, arma--

ture 4%, conductor 7, armature.d®, conductor
8, armature 12, conductor Y, conductor an
armature ¢*, conduetor 13, armature 11 of re-

lay f, and conductor 12 to the plue-tip C?
STal gy R . . R 2 ’
‘which is 'In connection through the short
spring - C* with  the conductor .S, from .

which the signal 2° at station 504 1s branched
to ground, the connection being completed

i through ground G* and conduetors 16-and. 17
~to the brush ¢* of the generatore.

The signal

70

at substation 504 will therefore be operated

by positive current pulsations

ground from the conductor T, which is con-

nected. with the long: spring C#v of the
e connected when
jack with the ring-ter-

spring-jack C' so as to
the plug C is'in the
munal (* thereof. This signal is arranged to
Tespond to currents flowing in the. direction
opposite” to’ that of those _
seribed and is controlled by the key ¢, which
In_turn controls' a local circuit

pole-changing

the key ¢ may be traced as follows: Battery

| B, conductors 15, 16, and 17, to the key «
 inember £ ~“conduotors

23 and 24 between

¢ )

which is located the main

the opposite terminal of the battery B, This

_causes the armatuares 4% and A* of the relay A

without the
operation of any of the other signals upon
this line or substation circuit, .~ .

- The signal at substation 505 is branched to:

previously .de-

ntrd containing g -
relay which constitutes an electromagnetic. -
device for the  call-current
generator-e. " “The local circuit controled by

iocated th o1l 7% of relay 7,
armature f° and conductors 21, 22 and 1, to

80

90
95

100

to be attracted, it being understood, " of

course, since the kev s is not manipulated,
that_-._t}?e armatures ¢* and ¢° of the relay ¢ re-
main In engagement ‘
tacts.  The. signaling-cireuit may then  be
traced as follows: Starting with' the nega-

tive brush €2 of the cenerator ¢! the current

will travel by wav of conductor 26, apmature

with their back con-' .
105

h? of relay k,‘conductor 6, the mam coil 23 of -

relay 7, conductor 5, armature A% of relay I,

C()ﬂ(flllctf}l‘ 7, -'H,[“[i’]ﬂ,.t‘_uf@ d:i. O.f m]&}r (Z., CON-
~ductor 8, armature 2, conductor Y, armature.
g%, conductor 10, and armature S of the relay -

/ to the ring-contact (* of the plug C, and
thus to the long ja ck-spring (29 which is at-
tached to line-conductor T and at station

1I0

115

205 through the bell 2" to ground; returning
through the earth to the grounded pole of .

» . h .
the central-station call-generator. It “will

be seen, thérefore, that the negative current
pulsations from the generator- et will flow -

through the signal at station 505n the proper

120

direction to cause the said signal to operate. - .

_In"order to operate

AN responise to a negative current—that is, g
current flowing in the smne-;diructio_nﬂ&stt’;l’mt-
required to operate the signal at station H05,.
the  signal,  however, ‘being . branched to
ground frony-the opposite side of the line—it

| the. signal at substa--
tion 506, whiel is arranged 't0 operate also

12¢C -




LFl

O

1S n@nmmrv-(mlv ‘tn qlm’t t]w wvnomtor—tm~
minals from one side of the lme to the-other,
which mayv be accomplished  as prevmud\,'
deseribed, m acddition to the reversal in the

direetion of the current t through the agency
{}{. th(" I]{ll{‘—{ hﬂ’{](ﬁ]]l]" (](1\'](10

1s arranged “to - close local cnmut%
throuerh both {}i the relays g and 4, so that
the tlll{‘{"i won of the current 1s Shlf’w{l by the

- operation of the relay /1, 'and the line connee-

tions are shifted by the relay ¢, as prpvmualv i

described, so ‘that necative-current: pulsa-

tions mll flow througlh the sighal at station
506 to operate said’ f-;lfrnal to the exclusion of

the others. For this. purpose, the movable

key member u? of the switceh w is arranged to

~ tors 19 and 23, thus completing the two local |
as
[n this case the arma-
tures 2* and 47 and the armatures ¢* and ¢*

previously traced.

connect the conduetor 17 with-the ('(mduc

cireunts thrmwh the ro]zw—('ml g and 7,

are attracted .prior to the insertion of the

plug in the jack and maintained in such at-

g from the brush ¢ uf the generator e
3{}_

iracted: pmltlm.l after the insertion of the
plug. - It is decoed unnecessary to trace the

signaling-circuit in this case, it being sufli-

nml to note that the mﬂmtiw current start-
iﬂ‘-

passes through the line conductor $ and th{:-

| wrlml =" at amtum 206 to om‘th rcachmn‘ the

35
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“each -substation.

60

saidd line conductor hy the short jack-spring

(" and the plug-tip terminal (3 this termi-
nal being connected, through the circuit con-

trolled b‘. the armature g* &Tld the armatures
i and A

nection (* to the generator-hrush ¢*. |

As shown in Fig. 3, a four-party line may
also he pmwded with muitiple jacks like
those shown in connection with the two-
party line, in which case the shifting of the

{terminals of the generator from one hne to

the other is pmvuled for by the arrarigement
of the jack-springs, there being a jil('l{ for

are controlled by the spring-jacks 503* and
504 the tip-terminal of spring-jack 503# be-
ng (*mm(w‘tml to the Jine 5, while the tip-ter-
minal of le‘m*r—m('
line T, -The signal
respond to current
tion, so that either station may be selectively
NITL aled by the insertion of the plug in the

s at the said auhatatmns

“proper jack, as is the case with the Slgﬂﬂ,l“i'
previousty fhr-h(nhﬁd i connection with the

two-party line. The jacks which control
the stations 505 and ‘5()(} are hmulurl‘, and
cortespondingly arranged, and since the sig-

nals at the said sfations are arranged to re-

spond to eurrent flowing in the opposite di-

This can be
done by the nhnn]mlatmn of the’ kev  u,
- which

As shown in Ifig. 3, the
| L_aul)a’(atmns 503 and 504, m which ﬂle Itrna,ls
are branched from <1}>p<r«1 ¢ sides of the e,

{ 504n i-~ connected to the

flowing i the same diree-

1

 with the said brush ¢* the return-
eireuit from substation 506 hemn‘ through
the earth to the central-station g“rmmd COn-

| lease of the &rmﬁtum 7.

,‘mt h.

tery B through conductor 27, armature 79,

broken by the attraction of the armature j
thus extmgrumhmw the lﬁmp ul elew

lamp Is again extinginsh=] o

tem 1n

833,816

been inserted in the proper jack to change
.the direction of flow of current, through the

generator, which 1s done through the opera-

‘tion of the electromagnetic . polo changing

device i, This is &u*unlphshm thmuﬂ*h the

_Up@-mtmn of the key ¢, as previously d(‘%(‘I‘lb(’d

the. keyvs w and s and the revelalng--uwt(,ll
control led, by the relay ¢ bheing dispensed
In this case the kev is used in sional-
ing two_of the stations on o four-party Fine,
the signaling of the other twa stations being
automatm ; '

The cord set is shown- provided with a
guard:lamp H, the purpese of which is to in-

form the nperatnr at station N of the inser-

tion or removal of the plug at station M,-this
lamp being contmlled by the armature a2 of

- the relav d, in con]unctmn with the armature
1* of the relav /- "Upon the energization of
the relay @ in response to the insertion of the

plug A in the proper jack at station M cur-
rent flows through the ]amp H from the bat

£
conductor 28, armature d?, 'fmd ﬂI‘]dUCLHT‘ I,
the lamp thus lighting. Upon the insertion

of the plug C at station N this eirenit -

H
u}* i
cireutt through conductor 28, the civeuit
which, howewr at this time )s bs {}Rm O RC-
cotnt of the prewious attraction of the arina-
ture ¢?. The release of the armaturs & how-
ever, in response to the removal of the plug
A at station M closes this cire: yit, and the
lamp H hghts, thus mfn*r'ﬂ mf' ine operator
at station N that the ]mﬁ- hwn discon-
nected. Un the removs! _w 0 "}lug C the
e 0 the re-

ﬂ

'i

It-is to be understood, of course, that vic
drawingsare a conventionalillusteation of the
system, the relays being shown, where the

control of two or more ¢lreilts is. lmm"*ved RS
provided with two or more srmatures.

? '1;'}

practice each relay ‘may be, and uamflw 113

provided with a single armature adapted o
actuate such contacts as may be necessary
for the control of the several cireuits.

- In order to avoid any possibility of misun-
derstanding

, it may be ot ated that the lower-
most jack K2 of each set, of | jacks shownin the

. dr&wm% is the answering-jack for the line to
whicl 1t belongs, the operation of. sald an-
‘swering-jacks not being referred to since no
novelty 1s involved, the- jacks heing shown

simply to complete the illustration of the Sy S-

eneral. The signaling-current-gen-
emtmg %evlce 18 also wnventwn&lly hlmwn
the deseription being facilitated by indicat-

ing separate generators for positive and nega-

tive currents. This duplication of genera-
tors is obviously not essential, and it is to be

‘understood thet other means for producing
currents flowing in opposite directions might

65 rection it Is necessary only alter the plug has | be equally well employed.
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What we claim is— -

1. In a tele hone—exch&ngéf .systeﬁi -]51‘0—'

‘vided with a plug and jack to close a circuit:
for current from a signaling-current genera-
5 tor, and with relays controlled respectively
- by the operators at the calling and called cen-
- tral stations to actuate circutt-closers in said.
- cireutt; an electromagnetic pole-changing
- switehi 1n said circuit; and a manually-oper-
ro. ated device for causing the operation of said
.. pole-changing switch. I
- 2. In a telephone system, a line leading to
& plurality of substations having signals
~ branched from opposite sides of the line to a
. 15 separate return-conductor, such as a ground-
~dircuit; a
jack for the line; a plug to be associated
with said jack; an. e{)ectromagnetic svitch
- #Kor reversing the connections between the
T fji‘mina,ls of said generator and the line-ter-

inals of said jack; and means located at |

" .the" central station for controlling said

coswiteh. - w77

- 3. In g telephone system, a line leading to
75°a plurality of substations- having’ signals
‘branched from opposite sides of the line to a

- separate return-conductor, sich a$ a ground-

. eircut; a generator for signaling-currents; a |-
~.Jack for. the line; a plug codperating with
30 said jack; a switch for connecting either ter--

‘minal of said generator with either of the line-
terminals of said jack and the opposite ter-
- minal of the generator to said separate con-
- ductor; a relay to control said switch; a
35 local circuit for energizing said relay. and
~ means for closing said circuit; and a supple-
- mental winding on said relay supplied with
current through the local sleeve and frame-
~‘circut of the plug and jack, substantially as
40 described. - k
4, In a telephone system in which four
- substations are located on a single line, two
~-of said substations having signals branched

to ground from one side of the line, and two

45 having signals branched to ground on the op-
posite side of the line, the two signals
-~ branshed to each side of the line being re-

" sponmsive to currents flowing in opposite di- |

. rections; asingle jack for said line; a plug to
50 be associated with said line; a generator for
~ signaling-currents; an electromagnetic pole-
~ changing switch for reversing the direction of

current from said generator, the generator- -i
- circutt being ¢completed through the ground

55 and one side of the line when the lug 18 in
" the jack; a' manually - controlled local. cir-

- eut for supplying said pole-changing switch |

enerator for signaling-currents; a-

at one point by $aid pole-changin |
separate circulf-controller for S&I(TCII"GUI‘} ; & 100

| with current s an electrdm&gnetic device‘sup-' '
| plied with current through the sleeve and

frame circuit for meaintaining said switch 6o
after it has been  operated; a - reversing-
switch for reversing the connection between
the terminals of the generator and the ring
and tip members of the plug; a relay to op-

erate said reversing-switch; a local circuit 65 -
for sup]ply'ing said switch with current; a-
y

manually - operated device for controlling
said- circuit; and a supplemental winding
supplied with current through the sleeve and

frame-circuit . for maintaining said switch 70

after it has been operated, substantially as
described. ) - o |

5. In a .teléphéne* system for selectively |

signaling the substations on & four-party line

~of the kind described, a jack and plug con- 75

trolling the connections with said line; agen- -
erator for signaling-currents; a pole-chang- -
ing switch; & switch for reversing the circuit

connections of said generator: separate local

circuits controliing said switches respec--8o
tively; a circuit-controller for each of said
local circuits; and a third circuit-controller

common to both of said local circuits, sub-

stantially as described. o .
6. In a telephone system for selectively 8g
signaling the substations on a four-party
lime, a generator for signaling-currents; an
electromagnetic pole-changing device; akey -
for operating and controlling the movement

-of said device; and - an electromagnetic go

switch for reversing the circuit connections -
of said generator with the line conductors.
- 7. In a selective signaling system for four- s

party hines terminating at a called central

station; a source of signaling - current; a g3

pole-changing device therefor under the con-
‘trol of the operdtor at said called central = .

station; a circuit for said current controlled
o device; & -

relay to operate said circuit-controller; and
means located at a calling central station for -

controlling the flow of current -t_hl‘ough said _

relay..

In testimony whereof we have signed our 103

names to this specification, in the presence of
two subscribing witnesses, this 28th day of

June, 1905. . . ..
| JAMES . WRAY. L
"HERBERT T. GARDNER.
- WILLIAM G. XINTON. .
- Witnesses: - L

Marion A. REEVE,
~ GrorGE E. CHIPMAN.
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