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Lo all whom 6 vty coneceri:

Be 1t known that I, Harry . WepsTRR, a
citizen of the United States, residing at Chi-
cago, 1n the county of Cook and “tate of Illi-
nols, have mvented a certain new and useful
Improvement in Telephone - Iixchange Sys-
tems, of which the following is a full, clear,
concise, and exact deseription, reference buno
had to the accompany:
a part of this specificat tion.

My invention relates to telephone-exchange
systems, and more particularlyt to the so-
called °*test-circuit” for use in connection
therewith.

My mvention 1s particularly well adapted
for use in connection with telephone systems
in which a source of current located at the
central exchange is utilized for the purpose

of supplying talking and signaling currents

to the subseriber’s substation apparatus. 1t
has been the common practice to provide each
line connected with a multiple-switchboard
exchange with a plurality of spring-jacks,
one for each section of the multiple switch-
board. Test contacts or thimbles of the jacks
assoclated with any one line have been so con-
nected with the circuits of the system that
the insertion of a plug of an c)p&mtar’a cord-
circult at any one of the operator’s positions
causes some change 1n the potential value of
the test-thimbles .;msocmtbd with the same
IIne. A test-contact, which has usually been
the tip-contact of the operator’s plug, when
applied to a test-thimble of a busy line, has
caused the closure of an electrical ecircuit,
thereby producing a click in the operator’s
telephone-receiver to indicate the busy condi-
tion of the tested line. Under normal condi-
tlons, 1n wnich the tested line 1s not in use, the
assoclated test-thimbles are either electrically
insulated from the remainder of the system
or are maintained at a potential equal to that
of the tip of the testing-plue. The 1nsertion

of a plue within a jack has caused a consider-
able change 1n the potential of the test-thim-
bles, whereby an unduly loud click 18 pro-
duced 1 the subseriber’s receiver due to the

ng drawing, forming

application of a test-contact of the phm -1~
cuit bo a test-thimb le.

It 18 the purpose of my invention to pro-
vide means whereby the potential of che test-
contact of an operator’s plue i1s made only
slightly different from that of the test-thim-
ble of a busy line before application of the
test-contact 1n making a busy test.  The test-

thimbles of a line which 15 not in use are
preferably insa

_ lated from the remainder of
the system, whereby the application of the

tip-contact of a testing-plue does not affect

the operator’s telephone, set to eause a busy-

test signal.  T'he means which I prefer to em-
ploy for the purpose of obtaining the desired
potential of the testing tip-contact may be de-
scribed as a resistance permanently connected
between the poles of the common source of
current and to some intermediate point in
which the testing tip-contact is connected at
the time of making a busy test.

While my invention may be applied to a
oreat variety of telephone systems, 1 shall de-
scribe 1t as applied to a differential relay sys-
tem such as that illustrated in the accom-
panying drawing.

At each of the substations A and B, I have
ustrated the usual form of apparatus in
which a recelver-hook 1 when 1n its normal
depressed position, due to the weight of the
recelver. 2, connects between the line-limbs 3
ancd 4 the call - bell 5 and the condenser 6.
When 1n its upper position, due to the re-
moval of the receiver 2, the switch—hooh 1
closes circult between the line-limbs 3 and 4
through the transmitter 7 and the primary 8
of an induction-coil, whose secondary 9 is se-
riatly connected with the receiver 2. 'The
line-limb 3, extending to each of the substa-
tlons, lead% to the cemml exchange C, where
16 1S {.,onnu,,tt,d with the erounded positive ter-

minal of the common b.LLtuy 10 through a
winding 11 of the differential cut-off relay 12.

The Iimb 4 of each of the telephone-lines is
normally connected through a line-signal 13
and the winding 14 of the differential cut-off

relay with the negative pole of the battery 10,
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there being included in this circuit the arma-
ture 15 of the differential cut-off relay, this ar-
mature normally closing a connection through
the back contact 16. A front contact 17 for
this armature 15 is connected with the sleeve-
contacts 18 of the line-jacks 19, whose tip-con-
tacts 20 are permanently connected with the
limb 3 of the telephone-line, as shown. The
sleeve-contacts 18, as will be hereinafter more
fully explained, also form the test-thimbles
of the spring-jacks. The operator’s cord-cir-
cuitcomprises an answering-plug 21 and a call-
ing-plug 22, whose tip-contacts are connected
throngh the tip-strand 23 and whose sleeve-
contacts are connected by the sleeve-strand 24.

The usual operator’s ringing and listening key -

95 is provided, the manipulation of this key 1n
one direction serving to connect the operator’s
telephone set 26 in bridge of the cord-strands.
The manipulation of this key also serves to
break the continuity of the tip-strand, the
condenser 27 being then included in the tip-
strand circuit. The sleeve-strand includesin
its circuit the supervisory relays 28 and 29,
which are respectively shunted by condensers
30 and 81. The common terminal of the su-
pervisory relays is connected, through an 1m-
pedance-coil 32, with the negative pole of the
common battery 10. The armatures 33 and
34 directly control the continuwity of circuits
through the supervisory signal-lamps 85 and
36, the operation of these lamps being de-
pendent upon the connection with the contact
37 of the armature 38 of the supervisory con-
trolling-relay 39, which is connected between
the negative pole of the battery 10 and the
tip-strand 23 of the operator’s cord-circuit.
A manipulation of the ringing-key serves to
connect the calling-generator 40 in bricdge of
the cord-circuit. A conductor 41 then serves
to connect the tip-strand 23, leading to the
calling-plug 22, with the negative pole of the
battery. A condenser 42 is included 1n the

operator’s telephone-cirenit, which a manipu--

lation of the listening-key serves to connect
in bridge of the cord-circuit. Preferably per-
manently connected between the terminals of
the common battery 10 are the resistances 43
and 44, which may be respectively of four
hundred and fifty and five hundred ohms re-
sistance. The common terminal of the resist-
ances 43 and 44 is connected, through an 1m-
pedance-coil 45, with the contact46. In order
to balance the operator’s telephone-cireuit to
prevent noise due to inductive disturbances,
I connect the impedance-coil 47 between the
telephone-circuitand the grounded side of the
battery 10. The resistances 43 and 44 may
be looked upon as a single resistance to an in-
termediate point, between the terminals of
which a connection is made with the tip-

_ strand of the cord-circuit leading to the test-

65

contact or tip-contact of the calling-plug.
The operation of the system described is as

follows: Theremoval of the recelveratsubsta-
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tion A from itsswitch-hook 1 causes the closure
of a circuit from the battery 10 through the
line-relay 13 and the two differential windings
of the cut-off relay 12. On accountof the dif-
ferential relation of these windings of the cut-
off relay no net energization thereot 1s pro-
duced, and its armature 15 is therefore not at-
tracted. The line-relay 13 being energized,
however, causes a visual signal, which the op-
erator answers by the insertion of the plug 21
of her cord connecting apparatus within one
of the line-jacks associated with the line lead-
ing to substation A. The insertion of this
plug within a jack, as shown, causes a closure
of the circuit, which may be traced as follows:
from the negative pole of the battery 10
through the supervisory controlling-relay 39,
the tip-strand of the cord connecting appara-
tus, the tip-contact of the plug 21, the tip-
spring 20 of the line-jack, the winding 11 of
the differential cut-off relay 12 to the posi-
tive pole of the battery.
circuit of decreased resistance through the
winding 11 of the cut-off relay causes a net
energization thereof, whereupon 1ts armature
15 is attracted into the position shown. The
attraction of this armature causes a break in
the otherwise continuous circuit from the
negative pole of the battery 10 through the
line-relay and the winding 14 of the differen-
tial cut-off relay to the substation A. At the
same time the attraction of the armature 15
connects the limb 4, leading to the calling-
substation, directly with the sleeve-springs
and test-thimbles 18 of the associated line-
jacks 19. A circuit from the battery 10 may
be traced through the substation-transmitter
as Tollows: from the positive pole of the bat-
tery 10 through the winding 11 of the differ-
ential cut-off relay, through line-limb 3,
switch-hook 1, primary winding 8, transmit-
ter 7, line-limb 4. armature 15, contact 17,
sleeve-spring 18, sleeve-strand 24 of the cord-
circuit, the winding of the supervisory relay
28, and the impedance-coil 32 to the negative
pole of the battery 10. The closure of this
circuit causes the attraction of the armature
33 of the supervisory relay 28, whereupon the
otherwise-completed local circuit through the
supervisory signal-lamp 35 is broken. Upon
the insertion of the answering-plug 21 within
a line-jack 19 a circuit is established through
the supervisory signal-lamp 36 on account ot
the attraction of the armature 38, the super-
visory relay 29 not being energized to cause
the attraction of its armature 34. The oper-
ator manipulates her listening-key and ascer-
tains the number of the substation with which
the calling subscriber desires connection.
Learning that the substation B is desired, the
operator applies the tip-contact of her calling-
plug 22 to one of the test-thimbles 18 of the
line-jacks associated with the telephone-line
to substation B. If theline isnot in use and
the armature 15 of the differential cut-oft re-

The closure of this
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the test-thim-
1ier parts of the
teiephone system, and the application of the
test-contact of the calling-plue will eause no
change in the potential ui the tip-strand asso-
clated therewith, nor will a closed electric cir-
cuit be established to cause a click in the op-
erator’s receiver. If, on the other hand, the
lme leading to su l"]%t;a tion B 1s already 1n use,
the test-thimbles 18 of the associated 19l
will have been conm(;tz?d through the sleeve-
strand 24 and the supervisory 1{_,1.;1\?“5.3’; and the
impedance-coil 32, with the negative pole of
battery 10. &ince the tip-contact when
mali 1];;1 3| tt‘*%t 1S mmwdm‘ld Llnouwh h(J 1m-
pedance-coil 45, with a point in a hig
ance c‘:ircui_t 1 1?1'tel"ni1eatflzim;e l:)e:t\'v{}e]_l ‘Lhe Lm -
nals of the common battery 10, the potential
of this tip-contact 1s intermediate bhetween
that of the terminals of the battery 10, the
potential of the tip- -contact heing de 1_.)&3111.1@11;
upon the relative resistances of the resistances
43 and 44. The putvnhnﬂ of the testing tip-
contact being different, therefore, from that
of a test- tlumble of a huw line, a current is
caused to flow ‘.‘Ulllth produces a partial charge
or discharge ol the condenser 42, wh{swlw Hl(‘
click 18 pr oduced 1 the operator’s receiver.
Upon the removal of the receiver at substa-
tion B from its switch-hook a cireuit is com-
pleted through the impedance-coil 32, the
SUPervisory 10]4*}“ 9, the sleeve-strand 24, the
the contact 17, the armature
15, the tr an&mlbtm 7, the primary winding &,
h-hook 1, the line-limb 3, the wind-
ing 11 of the differential cut-off relay, and the
battery 10. The test-thimbles 18, being con-
nected to this circuit, are char ﬂul to a poten-
tial intermediate between the pobuntmls of the
positive and negative terminals of the common
battery 10. The resistances 48 and 44 are
relatively such that the potential of
testing tip-contact of a calling-plug will be
only &;lwhthﬂ' different from tlmt  the test-
thim "1188 18 of a busy line in w h_lf, W a closed
circult such as that previously deseribed
through the substation - telephone apparatus
has been completed. On account of this rela-
tively small difference between the potentials
of the tip-contact Lmd the test-thimble the
disturbance or click produced in the sub-
sceriber’s recelver may be made comparatively
insignificant, whereby the annovance due to
the LMLSSJ.VLLV loud click produced in sys-
tems of the prior art is avoided. After hav-
ing made a busy test, as described, to ascer-
imn whether or not the line leading to substa-
tion Bis buw the operator upon o 11‘*1"1111;;‘ that
this line is not in use inserts her calling-pluge
22 within one of the line-jacks 19 and manipu-

lay consequently not attracted,

lates her ringing-key to connect the ringing-
oenerator in bridge of the cord-strands lead-
Theinsertion of the call-
line-jack 19 at once causes
reult through the winding

ing to the called line.
inge-plug within a
the

closure of a ci

il ,|, fh
diit, ||I-

111 of the differential cut-off relay, wherehy
the same 18 energized to cause the attraction

of the armature 15, whereby the sleeve-con-
tacts 18 are connected dirvectly with the limb 4
of the ealled line, and wherebyv the connection
between the Imb 4 throuneh the differential
relay - windme 14 and the line-rela v 13 with
Lhc* negative pole of the battery 10 1s broken.
{n order Hmt the interruption n the circuit
" hmughthe differential rel: W-ﬂnmhw 11, due
to the manipulation of the ringing-key, m ay
not brealk the circuit through this u“m‘lillg 11
to cause the retraction of the armature 1 15, the

cmru:?rutm 41 15 DLOV 1(1{111 W’Hm l._)),r upon the

of the cord-circnit t woueh the windaing 11 ot
the differential cut-off relay to the positive
pole of the batterv 10.  Thusthe armature 15

i% P {'\’[;fa;irw ‘l "'11 ]t% fLulzi(‘ (l pm‘tion h"} 1‘"1(*1‘ mit

shr dn{] ‘3‘4 ‘Lhmuuh Li]{, (*f:mmct 1
ture 15 to the line-limb 4, leading to mﬂi}s‘;{:z:-f-—
tion I3.  In answering the w,lh -glgnal
subsceriber at substation B removes his re-
cerver 2 from theswiteh-hook 1, thereby caus-
ine the closure of a cireuit thr ough the su-
pervisory relay 29, whereby the same is ener-
olzed to cause the attraction of its armature
34, whereu pon th{; DY (Jv'i{mﬂslv-—com[" IGLU(, CIr-
cult through 1 v-lamyp
36 is interru )Led tocmsu l'iﬁ ox metz{m. The
connected %ubau 1bers having completed their
conversation, the replacement of either of the
recelvers upon its switch-hook causes an in-
terruption in the continuity of the circuit
through the associlated supervisory relay 28
or 29. The conseauent dednergization of a
supervisory relay causes the retraction of the
waaaeiati ﬂ ATt '1'1;113111 e.., 'ﬁr]'m eh‘éb the SUPErvisory
, th mdw 110~

{lml ar

{
14
O’
o

SCY 1|J{}£
operator Lhmeupon

hfm ﬁﬂiehotl 1_115-1 cc:unmrs;atiml. ’fﬁif"l_m
‘ernoves the cord-connect-
ne pluges from the jacks, whereby the ummt
‘hmugll the supervisory co: ]t]OHIHU -relay 39
I bl‘ f‘}laen,ﬂ {m{fl tho 20y 1‘1'1.51&1 re 38 1s u,,meLLd L(:n

,,,,,, [‘hu

mmov.ﬂ 01 le u:nd c::mm-ctmu phma from
the hine-jacks also causes the deiner oization of
the cut-off relays, whereupon the {umatumb
15 are retracted into their normal position.
1t has heretofore b(‘f-m at‘tﬁarlini)md- to requce
the click 1n a subscriber’s telephone-receiver
upon testing a busy 1111(} by introducing re-
sistance into the test-circuit or otherwise cut-
ting down the flow of current upon making a
test. I have found that the veduction of this
disagreeable click 1s much more effectively at-
tained by the provision of means whereby the
difference in potential between the test-con-
tact and the test-thimble 18 made compara-
tively small.  In the system herein described

mtmw* 1d Llw Ip»-%ijmnd
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the potential of the test-thimible of a busy line
on which the receiver has been removed from
its hool is never less than a certain limiting
minimum value dependent upon the relative
resistances of the relay and impedance wind-
ings in the cirenit. The potential may b
somewhat oreater than this minimum value,
an amount dependent upon the resistance n
the line-circuit.  With metallic lines of ordi-
nary length this limiting minimum value of
the potentml of the test-thimble of a busy line
is never very greatly exceeded. In accord-
ance with my invention I provide means
whereby the potential of the test-contact he-
fore making a test connection is charged to a
potential p1eiembh sliohtly Ower than the
limiting minimum potential of the test-thim-
ble. In pmcucel find it desirable where the
limitine minimum potential of the test-thimble
is twenty volts above that of the earth to make
the potential of a testing - contact approxi-
mately eighteen or nineteen volts.

1 have shown but one means of charging
the testing tip-contact to a potential interme-

diate between the potentials of the terminals

Many other well-
hs result
loved.

of the common battery.
known means for accomplishing t
may of course be eq tulls well emp.

While 1 have
my invention, wl

telephone system, it will be apparent that my
invention may be applied to other systems
with desirable results, and I do not, therefore,
wish to limit myself to the precise disclosure
herein set forth; but, |

Having described my invention, I claim as
new and desive to secure by LetLem Patent—

1. Inatelephone-exchangesystem, the com-
bination with a telephone-line extending by
its limbs from a substation fo an exchange, of

a source of current at the exchange, a test- !

thimble associated with said line, cord con-
necting apparatus at the centr al exchange,
means whereby the connection of said cord

connecting apparatus with said line causes a |

chanee in the potential of said test-thimble,
a test-contact associated with said cord con-
necting apparatus, two slightly different high
resistances permanently serially connected be-
tween the terminals of said source of current,
means for connecting said test-contact to a
point between said resistances, and a signal-
ing device adapted upon application of the
chwo ed test-contact to the test-thimble to -
dlCdLG the condition of the tested line.

9. Inatelephone-exchangesystem, thecom-
bination with a telephone-line extending by
its limbs from a substation to an exchange, of
a source of current at the exchange, a test-

thimble associated with said line, cord con-

necting apparatus at the central exchange,

means whereby the connection of said cord

apparatus with sald line causes a
potential of sald test-thimble,

connecting
change 1n the

.......

bination with a telephone-line extenc

said line causes a slight c
tial of said test-thimble, a

e herein shown and described |
hich pertains particularly to @ to the test-t

the improved testing-circuit as applied to one ;

' a busy line, and a signaling device adapted

"o tost-contact associated with said cord con-

necting apparatus, two slightly different high
resistances per 1‘1111*1{31’11:1‘; serially connected he-

tween the terminals of said source of current,
means for connecting said test-contact to a

e | pomt bhetween said resistances, and an oper-

ator’s telephonesetinductively associated with
the test-circuit whereby a click 1s produced 1n
the operator’s receiver upon the application
of the charged test-contact to the test-thimble
of a busy line.
Inatelephone-exchangesystem, the com-
ine by
its limbs from a substation to an exchange, of
a source of current at the exchange, a test-
thimble associated with said line, cord con-
necting apparatus, means wher eby the con-
nection of said cord connecting apparatus with
change 1n the poten-
high resistance per-
v connected between the terminals of
ree of current, a test-contact tor said

manentl
sald sou

- cord connecting apparatus, means for connect-

ing said test-contact to an intermediate point
in said resistance such that the test- contact
is charged to a potential only slightly differ-

|

ent from the potential of the test-thimble of

upon application of the chmoed test-contact
hinble to mdlmte the condition
of the tested line.

4. Inatelephone-exchangesystem, thecom-
bination with a telephone-line extending by
its limbs from a substation toan exchange, of
a source of current at the exchange, a test-
thimble associated with said line, cord con-
nectine apparatus at the exchange, means
whereby the connection of said cord connect-—
ing apparatus with a line having a circuit
through a transmitter at a substation causes
the test-thimble to be charged to a potential
equal to or greater than a certain potential
Iintermediate between the potentials of theter-
minals of said source of current, a high re-
sistance permanently connected between the
terminals of said source of current, a test-con-
tact connected toan intermediate point insaid
resistance such that the test-contact will be
charged to a potential only slightly dlﬂelent
from the potential of the test-thimble of a
busy line and a signaling device adapted upon
application of the char Ged test-contact to the
test-thimble to indicate the condition of the
Lested line.

Inatelephone-exchangesystem, the com-
bmatwn with a telephone-line extending by
its limbs from a substation to an emhange, of
a source of current at the exchange for sup-
plying talking and signaling currents to said
line, & test-thimble qssocmted with said line,
cord connecting apparatus at the exchange for
connecting said line with another for conver-
sation, means whereby the connection of said
cord connecting apparatus with said line
calses a ch.-.uwe in the potential of said test-
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thimble, two slightly different resistances per-
manently scrially connected between the ter-
minals of said source of current, a test-con-
tact connected to a point between said resist-
ances, and a signaling device adapted upon
application of the charged Lesbmntcmt to the
himble to indicate the condition of the

line. --
inatelephone-exchangesystem, the com-
bination with a telephone - line extending by
1ts [imbs from a substation to an exchange, of
a source of current at the exchange for sup-
plying talking and signaling currents to said
line, a test-thimble associated with said line,
cord connecting apparatus atthe exchange for
connecting sald line with another for conver-
sation, means whereby the connection of said
cord connecting apparatus with said line
causes a change in the potential of said test-
thimble, two s]lghtly cifferent resistances per-

minals of said source of current, a test-con-
tact connected to a point between said resist-
ances, and an operator’s telephone set induct-
1vely associated with the test-circuit whereby
a cliclk 1s produced in the operator’s receiver
upon the application of the charged test-con-
tact to the test-thimble of a buw line.

{. Inatelephone-exchange system, the com-
bination with a telephone-line extending by
1ts [imbs from a substation toan {A(Jh.:mﬂe of
2 source of current at the exchange Jor SUP-
plying talking and signaling currents to said
iine, a test-thimble .:.Lsmcm,u,d with said line,
cord connecting apparatus at the exchange
for connecting said line with another for con-
versation, means whereby the connection of
said cord connecting apparatus with said line
causes a change 1n the potential of sald test-
thimble, a resistance permanently connected
hetween the terminals of said source of cur-
rent, a test-contact connected to an mmterme-

“diate point in said resistance such that the

45

Lo

65
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test-contact 1s charged to a potential only
slightly different 110111 the potential of the
test-thimble of a busy line, and a signaling
device adapted upon appl ication of the Gll‘Ll"C‘ od
test-contact to the test-thimble to indicate the
condition of the tested line.

8. Inatelephone-exchangesystem, the com-
bination with a telephone-line extending by its
limbs from a substation to an exchange, of a
source of current at the exchange for supply-
g talking and signaling eurrents to said line,
a test-thimble associated with said hne, cord
connecting apparatus at the GKCI].:UW ¢ for con-
necting said line with another for conversa-
tion, means whereby the connection of said
cord connecting apparatus with a line having
a clrcuit through a transmitter at a substation
causes the test-thimble to be charged to a po-
tential equal to or greater than a certain po-
tential intermediate between the potentials of
the terminals of said source of current, a re-
sistance permanently connected between the

manently serially connected between the ter- !

N
)

terminals of said source of current, a test-con-

tact connected to an intermediate point in said
resistance such that the test-contact will be
charged to a potential only slightly different

of ‘Llle test-tnnimble of a

from the potential
busy line, and a signaling device adapted upon
test u:mtact to the

application of ‘Lho charged
test-thimble to mdwntu the condition of the
tested line.

9. Inatelephone-exchangesystem, the com-
bination witha telep hone-line extending by its
limbs from a substation to an exchange, of a
source of current at the exchange for huppl y-
ing tatking and signaling currents to said line,
i) ‘L(,%L thimble

assoclated with said line. COId
connecting apparatus at the exch ;1 nge for con-
necting said line with another for convers:

tton, means whereby the connection of s{ml
cord connecting apparatus with a line having
a4 clrcult throueh a transmitter at a @,ub.@jl.{ttmu
causes the test- thllll)]b to be charged to a po-
tential equal to or ereater than a certain po-
tential intermediate between the potentials of
the terminals of said source of current, a high
resistance nmludul In a circuit hutwaen Lhe
terminals of said source of current, a test-con-
i.:mt ﬂaqmmle([ \Vlth s.:ml cmd connectinye ap-

to an mim mﬂdmw mel in %id resistance such
that the test-contact will be charged to a po-
tential only slightly different from the poten-
tial of the test-thimble of a busy line, and an
operator’s telephone set inductively associated
with the test-circuit whereby a click is pro-
cdluced in the operator’s receiver upon the ap-
plication of the charged test-contact to the
test-thimble of a buw line.

10. In a telephone-exchange system, the
combination with a telephone-line extending
by 1ts limbs from a substation to an mchdn%
of a source of current at the exchange for
supplying talking and signaling currents to
said ]inu 9 test- lenblu asaoumbud with said
line, cord connecting apparatus i.LL the ex-
c}_nnge for connecting said line with another
for conversation, means whereby the connec-
tlon of said cord connecting apparatus with a
line having a circuit through a transmitter at
a substation causes the test-thimble to be
charged to a potential equal to or greater than
a certain potential mtermediate between the
potentials of the terminals of sald source of
current, a high resistance connected between
the terminals of said source of current, a test-
contact associated with said cord conneeting
apparatus connected to an intermediate point
in S.sLid P esi%tance %1101 ﬂmt the toqt-;(:,ont.;mt
will |
ciffer L.nt h om the potc*nﬂ.ﬂ ol the Lﬂ%t ﬂnmw
ble of a busy line, and an operator’s telephone
set inductively associated with the test-cireuit
whereby a click is produced in the operator’s

| recelver upon the appliecation of the charged

test-contact to the test-thimble of a busy line.
11. In a telephone-exchange system, the
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combination with a telephone-line extending ! supplying talking and sionaling currents to

Dby its limbs from a substation to an exchange, |

of a source of current at the exchange for
supplying talking and signaling currents to
said line, cord connecting apparatus at the
exchange for connecting said line with another
for conversation, a test-thimble normally dis-
connected from said line, but adapted upon
the connection of said cord connecting ap-
paratus with said line to be connected with
said line, means whereby the connection of
said cord connecting apparatus withalinehav-
ing a conductively-completed circuit through
a substation-transmitter canses said test-thim-
ble to be charged to a potential intermecdiate
hetween the potentials of the terminals of said
source of current, a resistance included 1in
circuit between the terminals of said source
of current, a test-contact connected to an in-
termediate point in said resistance such that
the test-contact will be charged to a potential
only slightly different from the potential ot
the test-thimble of a busy line, and an opera-
tor’s telephone set inductively associated with
the test-circuit whereby a click is produced
in the operator’s receiver upon the applica-
tion of the charged test-contact to the test-
thimble of a busy line.

19. In a telephone-exchange system, the
combination with a telephone-line extending
by its limbs from a substation to an exchange,

of a source of current at the exchange for |

ool HITHH B e e eesee - -t
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said line. cord connecting apparatus at the
exchange for connecting said line with another
for conversation, a test-thimble normally dis-
connected from said line but adapted upon
the connection of .sald cord connecting ap-
paratus with said line to be connected with
said line, means whereby the connection of
said cord connecting apparatus with a line hav-
ing a conductively-completed circuit through
a substation-transmitter causes said test-thim-
ble to be charged to a potential intermediate
hetween the potentials of the terminals of
snid source of current, a high resistance 1n-
cluded ina cireuit between the terminals of said
source of current,a test-contact associated with
said cord connecting apparatus connected
through an impedance-coil to an intermedi-
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ate point in said resistance such that the test-

contact will be charged to a potential only
slightly different from the potential of the
test-thimble of a busy line, and an operator’s
telephone set associated with the test-circuit
whereby a click is produced in the operator’s
receiver. upon the application of the charged
contact to the test-thimble of a busy line.

In witness whereof I hereunto subscribe my
name this 18th day of March, A. D. 190s.
HARRY G. WEBSTEL.

Witnesses:
Lynx A. WILLIAMS,
Joux STAHR.
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