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Lo all whom. it MY COTCerT:

~Be‘it known thai we, JAmus G. Wray, re-
siding at Chicago, HrrBERT T _
Maywood, and Wiriiaw G, Kix.
TON, residing at Chicago, in the county of

Cook, State of 11Ij nois, have invented certain

10

20

Cinvention was

. Salne arrangement on a

Improvements in Telephone Switching and

SlgnaﬁﬁgApp&mms, of which the folloy ng
“1s a spectheation. B
- The

present ‘invention relates to a tele-
phone-exchange ap

may be

tering with the proper signaling through the
selective
line or a single-party line. -

An a prior application filed by us July 3,
| of which the pres-

ent application is a division, we described
B telﬂphﬂlle*ei’milange. apparatus m which- the
expressed mainly in the ap-

rangement of the Signalﬂzontrﬂlling devices
in the cord-circuits, being especially adapted
for use in connection with trunk-Hmnes leading
from one central station to another, although

certain festures of the ‘invention were de-

- scribed as capable of use 1m connection with

30

35

- Briefly stated, the
- 8ists 1n

40

S rangement on a selective two-party line or on -

45

to change the direction of 5 {}ulaatiﬂg signal-

cord-cireuits for connecting substations at the

same central station.

reacily understood, we herewith describe so
auch of the apparatus

" tion constituting the subject-matter of our
Tormer application above referred to as 18
necessary to a proper understandin g of the

present invention.

a1l arrangement whereby the substa-

t1ons of a four-party line may be selectively
signaled without, however,

" _ iterfering with
the Pproper signaling through the same ar-

r -

a sivgle-party line. The selective sigmaling
e depends for its opera-
tion upon a relay located. in the trunk-line

on the four-party

cord-circeuit which operates as a pole-changer
ing-current, the said relay eing prevented
from operation by a suitable resistance in its
local circuit when either of the two stations
Ol ONe main circuit is connected by its spe-

GARDNER, re- |

paratus, snd more partie-
- ularly to automatic signaling means whereby
- the S__ubf;tations}'(}f 3 -f{'}urmpmty Iine

“selectively signaled without, however, inter-

two-party

two, and four

ol , | . - hines.
- In order that the present mvention may he |

and 1ts mode of opera-

present mvention con-

400, Fig. 1, the stiibscriber ﬁeéi_ifes _
nected with the subseriber at substation 500,

‘station 400 takes d

‘ner well

| phone

cial . spring-jack with the switch-plug and
ringing devices at the central station, but G-

erating to change the direction of the ciirrent.
10 sald-local circuit when either of the two

other stations have theiy representative jacks
plugged into. The
s four-party line

signals of two of

while those of the other |
1 branches to earth from the opposite side of
tne line, and the bells.in the two branches on
cach side of the line

tion on the line, and

are oppositely polarized,
biased, or otherwise adjusted 50 as to oper-
ate In- response to currents of opposite direc-
tion, respectively. B
party hme with multiple
there being a jack corresponding to each sta-
by properly arranging:

Y  arranging a four-
Jacks, therefore,
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substation call-signals on -
are 1n earth branches, the
_ the "s.ubstatimjé_fb‘eing 11
branches to earth from one-side of the line,
two substations are

b0

the jack terminals any one of the stations |

may be signaled by merely placing the plug

at the central office in the jack belonging to- -

said station. . B .
- Higure 1is g diagram of the cireulits at the

calling central station; and Fig. 2 is a dia-
gram of the circuits at the called central sta-
Jacks for one,

tion, Fig. 2 also showing the |
_ 1r party lines, together with the
clrcult connections

1t 1s to be understood
Culls m connection with

the following de-

scription that the conductors ¢’ @* and &' b2,

iig. 2, are continuations, respectively, of the

| conduetors similarly characterized in Fig. 1,

and; further, in describing the apparatus and
1ts operation the successive acts of the cen-
trai-station operators and the subscribers
will be followed, beginning with the part per-
formed by the ‘operator at the -calling sub-

‘seriber’s central station after receiving a call
- tor connection with a substation st another
-central station, SRR | |

~ Referring to the drawines at substation
Iig. 2, for example, . The subscriber at sub-

4

down_his ‘receiver, thus

causing the signal-lamp S to light in & man. -
understood, the circuits being those

ordinarily used in the central energy tele-

system. ‘The operator at the calling
t i - |

at the substations on said.-

in tracing the cir-

30
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to. be con- .
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subscriber’s central station then inserts the |
in the jack E?, placing herself in com-
calling subseriber and

plug K
munication with the

833.817

extincuishing the lamp S in the usual way.

5 It may

be assumed that the calling sub-

~ scriber desires connection with a subscriber
At another exchange, and upon ascertaining

the desires of the subscrib
the central station M
:0 pressing the key A, places

nication, through "

the conducvors @

with the operator at the céntral station i

the called line and

er the operator at
M of the calling-hne,
herself in commu-
and ¢,

N of

asks the operator at that

station to assign her & trunk, no signal being

(5 Tecessary,.
the operator’s set.
 been assigned

As soon as
the operator at the

which is assumed 0 belong to
20 signed, thus connecting

~tion, through the cord-circult
tion M, with the trunk-line cord-circuit

sinoe the conneetion 18 direct to
the trunk has
_ central
station M inserts the plug B in the jack B'®,
the trunk as-
the calling-substa-
al central sta-

at the

central station N through the conductors 0’

and b?.  This closes a cireult through a relay
22 d in the cord-circuit ot the central station N,

which relay will be hereinaiter
“primary signal- cireuit - controlling
and also closes circuits through the
visory lamps at both central stations.
zo - 'The circuit through the

SUpervisory

termed-the
relay’’

super-

»

T at the call-originating central station M s

ihe usual circuit startine from the b
J .

attery

K and passing through conductors 2 and 3 to

ho sleeve B* of the plug B the frame

3¢ the jack B to ground G and

B0 of

back to ground

(¢, thus completing the circuit through the

jamp ¥ and hghting the same. The c¢

urrent

for the cireuit through the relay 4 at the cen-
tral station N is supplied from the battery D

4o at said station and

passes from said battery

through conductors 6 and 7, cotl of relay d,

GOﬂdllCrtO_I’---*"ST and winding

50 of induction-

coil I-in circuit with the conductor ¥/, said

o conductor b, jack—spring
45

of the plug B, and ground %, complet:

B0 tip-terminal B’

ne the

circuit through ground G* at the called cen-

tral station N,

other pole of the battery L.

- the re}ay d

I3 thereof to be attracted.
The supervisory lamp H, Fig. 2

cluded in a circuit w

__50
ich may be tra

which 1s connected with the
_ This energizes
and causes the armatures Jd* and

1S 1h-
ced as

follows: battery D, conductor b, armature d?,
conductor 9, armature f* of relay f, and con-

s ductor 10, :
postte terminal of the battery .

which is conmécted with the op-

Qo far as relates to the operator at the call-

.ng central station, nothing

60 ncction has been made and answere
eo ot that the signal at the
is in operation being impavted to her
~udible signal, as will be

scribed, while the fact that the

further is to
done except to ascertain that the proper con-

e

d, the

called substation

by an

hereinafter de-
the called sub-
65 scriber has answered is imparted by the ces; |

switeh being closed when the

lamp

sation of the audible signal and by the exiim-
ouishing of the supervisory jamp i e
{hermore, since the signaling-current 15 COil-
trolled by the imsertion of the plug at the
called contral station N, there heing o ¢-
cuit for said current untl the plug is fully m-
serted, the operators at Lhe contral stations
cannot under any cireumstanees  roecive
shocls, as might be the casc if the signabing-

current were ander the control of o e of the

operators only. Voreover, the velay @ con-
trols a switch 1 the siemaling-areuit, sl
said relay s en-

ergized, so that it is impossible fora signal to
be sent out over the called line untit the op-

erator at the calling contral station has nade

connoction with e trunk-line. 1, theres
fore, she has taken the wrong trunk by mis-
take, the subscriber will not he aceidentally
called. '

Assuming that the operator al the ceniral
station N has placed the plug ¢ in the jaek
(10, which belongs to station 500, and that
the operator at the calling-station M has nE
serted the plug in the jack, producing the
condition above described, and presuming,
further, that the bell ab substation 500 18 ar-
ranged to respond to plus enrrent frour the
generator, the circuits controlling the STHY
ot 500 may be traced as follows: 1n the hivst
place, the “nsertion of the plug € in the jack

(110 closes a eireutt ¢through the relay f [Tomn

tKe hattery I through the. conduetor 9, con-
ductor 12, relay g, (the function and operis
tion of which will be Leroinalter deseribed,)
coil of relay f, sleeve (', iTame (0 conduetor
13, cut-of) relay A, conductor 14, and grounds
G and G2 to the other ferminal of the bat-
tery D, This energizes the relay f, attract-
ing the arm atures f* and 10, which arc shown
as being connected together, and the amis
cure ) which cutbs out the ordinery busy-
fest cirewtt conststing of (e conductor 10,
caduction-coil 12, the OPCrAtor's recetver 'L,
and ground G The relays ¢ and f hoth
having been energized, the sig;n.nﬂing*t.*.i'i'(:nit
g complieted and may Le traced as follows:
Starting from the DositIve terminal of the
generator 7 the current passes through con-

ductor 16 to armature ¢ and conductor 17,

(which includes the PUineIpa winding ¢ of

ho double-coil relay ¢} the armature ¢, s
forward contact-pornt, conductor 18, armis
ture ¢?, conductor 19, armature ¢t conductor
20, armature f7, cinductor 21, ring-terninal
(8 of the switch-plug, long spring (99, con-

h

ductor 22, through the condenser and bell ab
station 500, conduetor 23, spring C*7, tip-fer-
minal O, conductor 24, armatare 4 eon-
Juctor 25, and the duetion-cotl windimas
1 therein to conduetor 26, conduetor 27, and
conductor 28 to tha other brush of the gen-
erator, thus completing the generator-ei
it and causing the bell to e, At the
same time the attraciion of the armature

-
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-*-Bmalkdt

= lamp H, so that the sald supervisory lamp 1s

83331?-' | - . 3

- .gcoil windings- 51 is incladed. in the generator-

- clreuit, 80 ¢

at the induced current in its as-
- ,5_b01&ted WlIldlIlg 51 produées anl audibls S~

S nal in the receivers at the calling subscriber’s

'centr_a,l station and substation, i.ndimting

 :o that the signal at the'called'_ﬁubgtaﬁi{m 18 |
| ; thus obviating the necessity on
-~ the part of the operatof gt the calling central

- TInging, an

called subscriber does not. promptly

. ‘station M. of requesting “another ring if the
- answer.

o 15 The ringing will continue unti the called

- subseriber takes

_ down his receiver to an-
“swer, and the taking down of the recelver

B short-circuits the condenser and bell at his
- Station and by cutting out ‘the resistatice
20 thereof admits. of suthicient increase of gen-

l:,.

._erator-current over the circuit to energize

" the coil &* of the relay e to such an extent that
- the armature ¢t will e abtracted, breaking

v - the generator-circuit at that pomnt and stop-

- 25 ping the signal. At the same time:

mature ¢ is attracted,;“‘Iclﬂsi’ng 8 circuit

. through th

- attracted, although

coil ¢*, armatiire ¢, conduetor 29, conductor
30, armature 7% and conduector 10 back to

_ e coll e® the energizing eftect of
- which 1s sufficient to mamtain the armatures

4

| _ msufficient to attract |
30 them in the first place. This cireuit passes
" from the battery D through the conduetor 5,

o the other terminal of battery D. The clos-
35 ing of the circuit through the armature e
-~ also completes’ the line or talking cireuit

. through the induction-coil and the telephone

- ab the ealled substation 500 ; the said cireuit

Including the relay 7, so as to attract the ar-
thereby closing o circuit

o .'40, mature 7 thereof,

Tr.‘fhl'.(‘fl,lt-GOHtI-‘.OlS. the operation of the super-

. vVisory lamp F at
. -central station M.
from the battery X

the calling subscriber’s
“The circuit thus closed is
to ring-terminal B2 of

545 Plug B and line conductor b2 through wind-

- Ing 52 of the induction-coil ab the called cen-

tral station N through conductor 31, arma-

ture 7% its forward contact, conductor 32, and

conductor 10 to ground G2 and back to the

- 50 battery K through ground G* This cireuit
. °.at the central station M

&

- Includes the relay ;

- of the calling-line, the armature 7** of which

~ Wwhen attracted closes shunt around the
~ lamp F, extin%uishing the same, and thus

A indicating that
seriber has responded to the

55 'Withdmi\’ing_ ‘the signal and
- the wanted sub

~call.. Thus:when the cslled subscriber has

finished conversation aad has replaced his

- Teceiver, bréaking the conduetive connection
6o round.: the condenser, consequently opening
~ the main metallic circuit, the relay 7 at the
- central station N will become deénergized,
~ breaking the circuif thys traced and causing
the armature ;20 - the call-originating cen-

i 65 tral station M to drop back and open the |

- 1;’1 Ilgh‘&ﬁ

conductor 23=,

he cireuit containing the supervisory | shunt around ghe lamp F, so that the lamp
Since, however, the ‘supervisory

tamp H is controlled, as previ

s

ousty stated,

through the operation of tlre piug at the said:

centralstation M, said | amp will not be lighted

until  the operator there has. removed her

switch-plug B, so that the sitpervision of the

K -

socket B® at the central station M pursuant
to the appearance of the signal ¥ causes the

line is wholly under the control of one opera-.
LOT. o - e
The removal of the nlug B from the switch.-

75

relay d to become deénergized, thus estab-

lishing a circuit through the lamp ¥ from

through conduetor 6, armature (2

pattery D

and 1ts back contact, conductor 30, arma--

80f

ture 10 (stil} atiracted,) and conductor 10

to the other terminal of the battery D. “The
ighting of this lamp notifies the operator at
the central station N that conversation is fin-

-

1shed, and she then removes the plug C from -

the ja{:.k--ﬂl,”; restoring all the parts to their

nermal condition, “the eireyit through' the

| tamp I being broken py the armature 120 of

In signaling a two-party line the operation

both of which are

‘the hine is provided with ‘two jacks, one for

go
"_iE;'sﬁbﬂtmiitigﬂy the same as above described;
except that the bells at the two substations,

-- . arranged to respond to -
plus curréent from the generator, are branched

to ground from opposite sides of the line, and ~

each station, the long spring of one jack being.

connected to one side of the line and the long -
' being connected to
the opposite side of the line.. If, for exam-
| ple, 1t i9 desired to eal] station-number “50177

spring of the other jaclk

100

the plug is inserted in jack 5012, the TIng-ter- -
mihal O thus being connected with the line

ator 7 is then as foliows: conductor 16, ar-
mature ¢*, conduector 17, armature g°, con-

The circuit from the gener-

fos

ductor 18, armature d®, conductor'l‘;},“ arma-

ture ¢*, conductor 20, armature 1, conductor
21, ring (%, long spring of jack 5012 line con-

ductor 23 and the condenser and bel] at siq.

I10

tion 501 to the ground, and thence back

from the ground (32 through the conductors
26 and 27 to the other orusn of the generator

7.. In this case, as in the one-party line, the

generator-current is strengthened by short-

118

cireuiting the condenser when the recelver is.

taken down, thus giving the 1ecessary in-

crease in current to attract the armature ¢t

-

and stop the signal. - D
What has been described above relating to

120

automatic signal-controlling devices s not

here__in"speciiﬁcﬁ.lly claimed, as the same forms

‘the subject-matter of our application Serial
No. 268,213, above referred to. .

_ Reference will now be had to the means for
signaling substations of g four-party line,
(iHustrated in Kig. 2,) said means constityt.

present specification and claims.

ing the sul ~et-matter of the invention of the
130

125
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B

Tn o four-party hne two of the substations
are provided with b olls which are ayranged o
respond to MINUS currents from the genera-
ior and the othexr two substations with bells
which are arranged to respond to phisscur-
rents, one plus bell ;
oach in an independent »arth braneh from
aach side of the line, the opera ion of the two
hells of the same character, hut connected
with different line conductols, being con-
irolled by the arrangement of the jacks, asde-
ceribed W connection with
line. 'The two bells on this cireuit which re
arranged to operate N Tesponse
conts from the generator are Opel ated ex-
actly as in the two - party line above do-
seribed, the cireults being the same. in or-
der to separate the sinus bells, however, 1t
is necessary to change the direction of the

current coming from the generator al the cen-

syl office, and this 18 accomplished through

- the agency of an lectromagnetic pole-chang-

25

in series with the cut-ofl relay

ing switel, herein shown as eihodied in the
relay g In connection with a relay &,

inciuded
h in the jeck-
frame of the plug-sleeve conductor-cireuit of
ithe two spring-jacks representing e LWO
stations having the mnus bells. The relay
¢ 18 80 wound that when the additional re-
sistance above rel

orred to 18 serles there-

with it will not become sulliciently energized

to attract the armatures g* and g, 80 that the
anid armatures wili remain i ihe posttion
“hown in Fig. 2, thus causihyg the mimis side

o bhe conn cobod 11 crreutd

a5 of the generator
through the conductor 162, armature ¢°, cON-
ductor 17, armature g7, con Tvetor 18, &0,
the remainder of the civenit being the same
ag previousty (raeed in conneetion with the
4o plus side of the generaior. -

45

55

bo

05

tions H03 and 50H arve aria

Referring w0 he illustration of bhe four-
narty line m o, 2, the belis at the substas
yed 1o operane 1
pesponse 1o plus carrent from e Ceneriior,
jaclks HUS
directly connected O the eut-otf-reiay con-
ductor 13, as in the ong andl Lwo party Hnes.
| 12.0ks W oporre-
sponding 10 the stations B4 and 508,
oils of which are adap ted to operate 0 re-
direction, are commected with o conduetor
138 which passes through the cois of © ape-
cial relay k to the conductor 13, velay i,
ductor 14, to the cround, a8 Letore. En tius
i circuit with the ¢o s of the velavs f and g,
ihe latter being so arrangei ot pdiusied as
cosistance of the relay l.owhile the former 13
o0 arranged oF adpnsted  as resnond
whether this resiiance Q
qob.  ASSUMINY oW Hhat the operator ab Lhe
3
1:

the frames of the on and 05T bemg
The frames of the RO4R and HUGH,

r Ll a3 ’ 1 1Ly Y . t A2 . ¥rv VR : E

sponse Lo CUrrent pulsations ol WHBUS sign O
' }

A
case, theretore, ihe cotls of relay & are mcluded
nob to respond to cuyrent dininished by the

| s i the cireult of
contral station It nos nigeed tne plug Ot

jack. 5067, which belongs to station 509, W thly

1 o minus hell on

| serted the plug
\ the signal 18 gven.

and one minus bell being

the two-party’

to plus cur-

‘.“ ' ~y

LY

tTe four-party line and that
| the operator at e calling-station M has 11~
the jack assigned 1o her,

d +1 substation 506, as will

now be described. U nder the conditions
amed nhove relay @ 18 holding 1ts armatures
22 B against thelr Torw ard contaets.  Relay
1 likewise 18 hotding its armaiures 724, and
% against their forward conbaots, whereas
relay ¢ does vot Attpech ibs armatures ¢* ¢
heeause of the resistance of the velay kb, M-
cluded in series with the ut-off relay fin the
ipoh-frame o the }_'}l'i‘ig’__{-—E-lG{E‘-‘F&*—L.‘.G'l'ul‘Llf;‘iui}l‘ I~
it of the two spring-jacks 504> 5OG™, repre-
senting e two statlons having the mimus
bells, X | the signal

The cireuits controthng )
mayv be traced a8 tollows: Starting from the
nevative corminal of the generaior /i, the eur-
ront passes thvou oh conduetor 16 to the ar-
mature ¢, through conductor 17, including
the principal winding ¢* of the double-coll
yolny ¢, To armature ¢*, its forward contact,
conductor 18, armature &7, conductor 19, ar-
mature ¢ conduetor 2¢, Armaiuro 17, con-
Juctor 21, ring-terminal C?
plug, long sprijg of spring-jaclk H00%, and
thenee along the line-w woand through mmus
boll and resistance al station SU0 to eround,
reburning to generator 7 through ground (,
conductors 26 and 27. Wien the called sub-

takes down the re-

sevilbor at station 500

ceiver, the bell 1s short-eireuitedy ana the
cenerator-cirrent ow peturns by métailic
civenit, one brush ot the generator heing con-
nected with the ring CF ot the plug €, while
the other brush s conmected with the tip G
Pho veeulting reduced resistancs in the gen-

N

pratop-cireuit causes ah nereased {low of eur-
' prent through relay ¢, thereby uttfracting ar-
abure ¢ und discontinwing the stenal at sta-
tion H00.. )
 What has here boen stabed respecting sig-
puiing by one minus bell on one side of the
line equsliy applies to che minus bell on the
apposite side of the fine, 1t only hemg neces-
sary to msevt the plig O indo the spring-jack
corresponding Lo the Teation having the other
winus bell, The operation of sienaling with
the plus bells 1s gimaiter to thot desertbed m
coniection with one arul fwo party hines and
aeeds no furéher explanation.
Wo may when desired provice means tor
maintaliung an additional flow of current
througl the cous of the cut-off relay i when

- biwe special relay and for this purpose the
rsbure k2 of the relay 18 arranged to close
1

o cireuth through e conductorta contnin-

e the resistance 15 12, conductors 1% 134,

topv 1y aver the conductors ¢ 137, &e., and
£ 1, .H x- . L a F FRLEN A 11 - - : ' -y TE 1 ' .

e armature &7 L0 e conduetor 13, relay h,
ard concuctar 14 1o the eround & and

| Lattery.,  Under these civcumstances the cut-

of the switeh-

- ihe cirewutt thereol includes the resistancee of

and 6 the cvierent then passing from the bat-

around G 10 the op}umita’t.i-ﬂfmim_{l of the

¢

75

90

95

10C

105

111G

I 20

i 30‘




off re]ay h receives current thmugh the plum. |
circuit and special relay k and also by way of

. §883,817

conductor 13b,

- It will be noted that the bells in COIlIlth]()ﬂf |
w1th four-party lines are connected directly

from the line to the ground through a resist-

~ance instead of being connected through con-

10

',densers

~ removed, one brush of the generator being

~nal o
. brush of the generator, whether the current

20

‘tion or the other.

connected with the ring of the plug, while the
‘other brush is connected with the tip.

The connections. controlled by the arma-

tures fq and ¢® are such that the same termi-
t

he coil ¢* is connected to the same |.lectively signaling subst&tmns on fom-pm by

is flowing over the mgnal—mrcmt in one direc-

o ~ same direction as the flow of current through
. the coll €, so that the magnetization caused

25

- drawing is & conventional illustration of the

30

35

by the flow of current through one coil will
harmonize with that caused by the flow of

current through the other.

It is to be understood Of course, that the

system, the relays being shown where the

~control of two or more circuits is involved as
-- provlded with two or more armatures.
practice -each relay may be and usually

In

provided with- a single armature adapted to
actuate such contacts as may be necessary

o for the control of the several circuits.

- In order to avoid any possibility of misun- |

- derstanding, it may be stated that the lower-

) 40
- which 1t belongs, the operation. of said an--

most jack K of each set of jacks shown in the

drawings is the answering-jack for the line to

- swering-jacks not being referred to except in

connection with the calling-substation 400,

. Fig. 1, since no novelty is involved, the ]a,(.,ks
45

being shown stmply to complete the 111115131 a-

- tion of the system in general. 0

' What we claim is— N

1. In a teléphone signaling system for se-
'lectwely signaling the substations on four-

50

party lines, a plus bell and & minus bell in
separate e&rth branches from each side of the

~_ line; a call-—current generator; means for con-

' j-nectmg one terminal of said oenerator to.

either 31de of the line, and the other terminal
thereof to earth; an electromagnetic pole-

_ _chapgmg switch to control said means; cir-'|
* euits to control said pole-changing switch

'correspondmg respectively to the substa-

| tlons o the lme and means for mtrodu(,mg |

. The "additional genemtor—current '
- which is necessary to energize the relay. ¢*
upon the removal of the receiver, is c&used'
- by including the two sides of the line in the
' generator-circuit when the receiver has been |

Consequently in any case
‘the flow of current through the coil ¢?1sin the |

resistance in two of said circuits to reduce

the current and prevent the opeminm of
said pole-changing switch. | |

1ectwe1v signaling substations on four-party
lines, a plus bell fmd a minus bell in separate

| earth branches from each side of the line; a
call-current generator;
pole-changing switeh. for connecting 0110 ter- -
-mmal of Sald oenerator to either mde of the

an ‘ electromag on otm

line, and the- other terminal thereof to ear th;
circuits to control said pole-changing sw 1L<j1
one for each substation on the line; and one
or more relays in two of said clmmts the re-
sistance of which is sufficient to perveut the

) operatlon of said switch.

3. In a telephone Swnahnﬂ System for se-

hnes, a plus bell and a minus bell in separate
ear th branches from each side of the line; a
call-current’ generator; an electromag netic

pole-changing switch f01 connecting one ter-
mmal of said generator to either side of the
line, and the other terminal thereof to earth;
clrcmts to control said pole-changing S‘W'lt(}h
one for each substation on the line; one or

more relays in two of said circuits, the resist-

2.-In a telephone signaling system for se--

6c

'?c}

15

Slc::

ance of which is sufficient to prevent the op-

eration of said switch; means for closing eir--
cutts through said 5w1t(,h said circuits corre-

sponding respectively to the several substa-

‘tions and also passing through the coils of
is- | the cut-off relay; a (1rcu1t-c::mtm]]mfr ArTNa-
ture operated bv sald relay; and a sep&rate
circuit controlled by said IE‘]‘LY and passing

through the winding of the cut-off relay.

4. In a selective sighaling system, a call-
current generator; an eleutromwnetm pole-
clmn aging switch therefor a oener a’mr-—mrcmt
. w}mh the direction of llow of current from
said generator is determined by said -pole-
changing Swltch a circuit-breaker for sald

9c

95

‘10t

cucult a relay in the generator-circuit con-

by olhnﬂ' said ecircuit - breaker;

switch for connecting the same terminals of

and circuit-
controllers operated by said pale-chanﬂ'mﬁ

10§
the said relay to the positive and negative =

terminals of ‘the generator respectwely when

the pole-changing switch is in either position.

In testimony whereof we have signed our
names to this specification, in the presence
of two subscribing witnésses, this 8th day of

JAMES G WRAY -
-HERBERT T. GARDNER
| WILLIAM G. KINTON
Wltnesqes |
Lewis S. EATON
Warter D. HDI-;RIOI{.“-

‘March, 1906
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