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10 all whom it may concern:

Be it known that we, Dwicur A. LawvEk
-~ and Crirrorp C. BraDBURY; citizéns of ‘the

United States, residing in Chicago, county

-5 of Cook, and State of Illinois, have invented

-certain new and useful Improvements in
Testing Systems for Party-Lines, of which
 the following is a specification. +
.. ‘Our invention relates to telephone
10 tems, and particularly to the means of-test-
-+ - lines-having a- plurality of substations con-
.nected - thereon. In a party line telephone
.~ .System 1t 1s the comimon- practice to’ desig
15
. no'matter whether,there is but one or i’ ply-
rality - of ' substatiosis’ “located ;on'<a .
. Therefore, a:gpbscribershaving obtaine
number-"of "a " desired’ sut
telephond directory. ordinarily has'nothean
.of knowing whether or'niof the desired %ub-
* station is-conrected upon the samé line with
his own. In telephohe. Systems of ‘the com-
. mon. battery or ceiitral energy type it is
25 ordinarily 1mpossible to sound thé afinun-
~ clator at one of the substations upon a teld-
phoné line while the receiver at:ianother
substation - upon .the same line is off the
switch-hook. It,. therefore, becomes neces-
sary when one subscriber desires ‘another

20

50
- to request: the calling subscribér to replace
his recgiver upon the switch hook until the.
desired: subscriber has been calfed.
35 In order that the operator will know that
the desired substation is located upon the
same telephone line with the calling substa--
tion, we provide means for producing.a dis-
tinctive. tone which shall be heard by the
operator only when she is testing one of the
multiple jacks of -the same line which is
calling. - An arrangement has been-proposed
 to operate with a system using three con-
ductoy cords and three conductor multiple
15 jacks; and ‘it is the object of the present. in-
" -vention to produce an arrangement which
may be successfully operated in connection
with two conductor. cord circuits, and it is
the further object of our invention to ac-
complish the desired end in a simple, efficieat
and economical manner, T
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. Speciﬁc’at‘ioﬁ of Letters Patent,

sys-
. ing the idle or busy condition” 6f teleplione-

nate each.substation by a specific: number,

E’i:ilﬁ__*hasi‘ﬁf“. neans

of the com- -

. : S "an 1.9f-cut-off relay 14.
subscriber on the same line for, the.opetator -

i

FOR PARTY-LINES.
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cuit for establishing a.connéction_fhérewith,

29

all of the apparatns being illustrated in its.

] normal or unactuafed con itiont 'y
N - . AL
Lach of the substations 1, 2,3

and 4 1s
provided with the annunciatol*5; and con-
denser 6 in a permanent bridge between the
dine conductors 7 and 8, and with the trans-
mitter 9 and receiver 10 in a. bridge main-
| talned normally-open by contacts of the
I'switch hook 11..- At the central office, line
conductor 7 is connected -through the con-
tacts-12 and 13 of cut-off rélay 14, and the
| coil of line relay .15 with the live pole of
‘battery 16, and line conductor 8 is connected

L

through .contacts 17 and 18.6f. cut-off relay

:|'14 with cearth.” “The’ line relay 15 has. the

vfhm closedfto}mmplﬁte the circiiit of the

-] line"lamp 214 The sideve contact 22 of the
answering- ‘jack is- connécted - through' con-

ductor 23 with:the. sleeve contacts 24 of.the

tip. contaét. 26 of the answering jack is con-
nected through conductor 27
contacts 28 of the multiple jacks and also
with- the normally open inside contact 29
- The cord circuit for use with this line has
tip and sleeve talking strands, the tip strand
extending from the tip contact 32 of the

| #nswering plug through conductor 33, con-

| denser 34, conductors 85 amd 36 and the
I"series contacts of the ringing key 37 to the
tip contact 38 of the calling plug, and the

sleeve strand extending fronr the-sleeve con-

tact 40-of the answering plug through con-

ductor 41, condenser 19, conductor 43 and -

-the series contacts ¢f vinging key 37 of the

. ' .

sleeve cantact 44 of the calling plug.

The answering supervisory relays 45 and

46 are connected in a bridee between: the
answering ends of the, tip and sleeve condue-
tors 33 and 41. this ‘bridge containing the
| battery 47 whicli may be the same as the
{-battery 16. These supervisory relays co-
| operate to control the circuit of superyisory

‘normally;open contacts-19 and 20 adapted

*mliltip_légjacké;"?ﬁhd “also the’inside contact
25 of ¢ut-off relay 14 and with the coil of -
-the.relay, the other terminal of the coil of
sald relay being connected with earth. - The .
80
‘with the tip .

6U
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79
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90
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signal 48, the relay 46 controlling \normally -

| open_contacts and the relay 45 c¢entrolling

Our invention is illustrated in the accom- !
_panying drawing .which represents’a four |
party telephone line and the connecting cir-.!

normally closed contacts in the cireiiit - of
sard signal,
The calling supérvisory relays 50 and 51

105




o

are sinlarly connected in
the up and sleeve conductors 335 wnd 13 upon
the calling side of condensers 34 and 42, this
ricdge also containing bullery 47. Relays
20 and 31 colperate to control the cireuit of

a bridge between 1 oof
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siabistation 1 desires another Subscriber
upon this same line, he removes his receiver
L0 from the switch hook 11 and thus COni-
pletes a eivcuit from the live pole of battery

e 16 through the coil -of line relay 15, contacts -,
the calling supervisory signal 92, relay 51! 13 and 19 of cut-off relay 14, line conductor 7,
controitmg normally open contacts and re- transimitter 9, receiver 10, switch hools 11, hine
iy U controlling normally closed contacts | conductor 5 and contacts 17 and 18 of cut- -
e the cireuit. of said signal.  The relay 51 | off relay 14 to earth, The curreni in this

10 aso cotitrols the contacts 53, 54 and 53, con- ’ path actuates line relay 15 closing its-con- ,
tucts 53 and 54 maintzibing a normal break | facts A9 and 20 and completing the circuit,
between the portions 35 and 36 of the tip | of the line signal 21, L
talking strand, and contacts 54 and 55 nor Upon the display of signal 21 the operator
mally connecting the pottion 36 of the ti p | 1nserts her answering plug into the answer-

15 talking strand with conductor 56 whiel ex- | ing jack designated by the signal 21, and g,
tends Lo the normally cpen auxiiary contact | thus completes a circuit from the live pole
o7 of the operator’s ringing key 38 The | of battery 47 through the coil of supervisory
other normally open auxiliary contact 59, | relay 46, sleeve contacts 40 and 922 of the
idapted to comect with contact 57 when the | plug and jack and the coil of cut-off relay

20 listening key is actuated, - is connected | 14-to ground, - The actuation of relay 14 g:
through conductor 60 with the coil of -the ; connects ' the .limbs of the telephone line
high resistance test relay 61, the other ter- . directly with the tip and sléeve contacts of
‘minal of the coil of said relay being con- l the jacks. and “Interrupts the circuit of
nected with earth. Conducior 60 is also con-.| the line relay 15, whieh relay.therefore re-

25 nected through the condenser 62 with con- sumes its normal condition %:ﬁi’sih@ﬁthé’ Iine 99
ductor 63 which is in turn connected through | signal 21 to be cffaced. A ciroiit is also =
the tertiary winding 64 of the.o erator’s in- | completed: through the coil of supervisory -
duction co1l with the live pole o battery 47. { relay 46, sleeve- contacts 40 and 92 -of ‘the

The spring 65 of the operator’s listen- | plug a_r_l_r;iﬁ_' jack; contacts 25 ‘and 12 of tat:off .

| . . . . . .4 oo gtat Wi 4 . o e an TR e,

30 1ng key 58 is directly connected with the relay 14, line" .conductor 7. transmittex; 9, o5 -

~ sleeve conductor 43 of the calling end of- ‘récélfér';lﬂg’f"sﬁigéh}hpgk..11, line conductor’™
the cord circuit, ahd is adapted by the ac- | 8, contacts’ 177and ‘20 0f cut-off relay: 14, tip*
‘tuation of the key to be connected through contacts 26:and 82 of the jack and plug and -
contact 66 with the contact 67 of test | the coll’ “of “'stpbivisory “relay 45 to ‘the '~

35 relay 61, and through the normally closed | ground pole of - attery 47. The current in 100
contact 68 of relay 61, condenser 69, sec- | this path actuates both relays 46 and 45, -
ondary 70 of the operator's induction to the leaving the supervisory sional 487still in-ite

~contact 71 of the operator’s listening: key | effaced condition. . IR

98, the contact 72 of said kev being connected | The. operator now actuates her listéning

40 through conductor 73 with the ti talking | kev 58 completing a circnit from the spring 107
sirand 35 of the cord circuit. The spring | 65 through contact 66, contacts 67-and 68
G7 of relay. 61 is adapted to connect with ~of ‘relay 61, condenser 69, secondary 70 of -
contact 74 of said relay when the: relay is | the operator’s mduction coil; contacts 71 and

~actuated, this contact connecting through | 72 of the operator’s listening key 58, and con-

- conductor 75 und ihe secondary 76 of the | ductor i3, this circuit being in a bridge of -110
tone produciuy trausformer to the live pole | the talking strands of the cord circuit. The
of battery. 78, the primuary 77 of said trans- number of the desired line is now obtained
former and the high frequency current in- | in the usua?l way, the voice currents through
terrupter 79 being connected in series with winding 70 of the induction .coil being in- -

O said battery. " The operator’s' receiver S0 ]-.ductive ¥ reproduced in winding. 81 and i 115
1s connected in x series circuit with the wind- receiver 80. The answering and multiple
Ing 81 of the operator’s induction coil. - jacks being Tocated in different parts of the

The normally disconnected sleeve contacts | switchboard and bearing no visible relation .
85 of the operator's ringing key are con- l to one another, the operator thus far does

*5 nected in multiple and -through the non- | nof know that. the desired substation 15 lo: 1lus
inductive resistance 86 and the hattery | cated upon the «cume telephone line as.that -
-87 to euarth. The normally disconnceled | of tha calling subseriber. ‘According to the
tip contacts of the operutors ringiug key ; ustil procedure. the operator now lifis her

- are cormected with the ringing generators | cathimg plug and touches its tipy contaet with -

U 88, 89, 90 and 91. these cenerators being | the sleeve or test contact of one of (he multi- 1256
adapted to furnish distinctive currend for ple Jueks.of the desived subseriber’s hine. TIf
selectively operating the annunciniors at the | this iine 1wus not that of the calling sub-
different subscribers® stations. serther but was otherwise busy, 1ts sleeve or

In the operation of the system thus de- | test contact 24 would he at i potential higher
% seribed, presuming the subseriber in charge 1 than thal of esvth, and currgnt would there- 120
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fore flow over the tip 38 through the series ]
contacts of -thie operator’s ringing key 37,
conductor 36, contacts 54 and 55 of velay |
51, conductor 56, contacts 57 and 59 ot the
now actuated listening key 5%, conductor-60
and through the coil of the high resistance
test relay 61 to ground. The current n this |
path would cause the actuation of relay 61
and also would cause a discharge of con-
denser 62 which would cause a rush of cur-
rent through' the tertiary winding 64 of the |
operator’s induction coil. The impulse of |
- current through the tertiary of the operator’s
~ induction coil would cause a click 1n the
15 operator’s receiver ‘which would indicate to
"~ her that the line was busy. However 1n the
case here:-illustrated the slecve of the jack
tested will be busy due to the fact that the
. calling end of this same cord circuit is con-
20 nected . with the answering jack of this same
. line. The operation of the test relay 61 will
therefore open. up the.circuit of the second-
ary of the operator’s induction coil and will
connect the distinctive tone from the second-
o5 ary 76 -of the tone producing transformer |
" through conductor 75, contacts 74 and 67
of test relay .61, the now closed contacts 60 !
and” 65 of the listening key,58, conductor
43, condénser 42, conductor.41, sleeve con-
tacts 40 and 22 of the answering plug and
jack; conductor 23, sleeve contact 24 of the |
multiple jack; tip. contact 38, conductor 386, |
contacts 54 and 55 of supervisory relay 51, |
conductor 56, contacts 57 and 59 of listening |

Ot

10

30

i
Wy

63 and the tertiary winding 64 of the oper- ‘
~ ator’s indugtion coil to the live pole ‘of bat-
tery 47.  This distinctive current will cause

a tone to-be. produced in the operator’s re-
s0.-ceiver which is'only heard when the operator.
tests the multiple jack of the same line with
which the answering end of her cord circuit
is conneeted. = -0 N
Thé particular object of the break con-.
tacts 67 and 68 of relay 61 1s to prevent

45

when testing a.busy line which is not made
busv by the corinection of the calling end of ;
this particular cord circuit with a jack of
the line. If contacts 67 and 68 were not
interrupted a" false: test *would be recelved |
in the following manuner: Current from the"}
- source 78 would flow through conductor 75,
contacts 74 and 67 of relay 61, from contact |
66 to contact 68 which would in this case be
permanently connected, through condenser
9, winding 70 of the operator’s induction.
coil,-contacts 71 and 72, condyetor 73, con-
ductor 35, the coil of relay- 50 to ground,
60 giving a false test to.the operator. When:
~the operator has thus determined that. the
desired subscriber’s station is located upon i
the <ame line with the calling subsecriber’s |
station, she informs the ¢alling subscriber of
65 this condition and asks him to replace his |

~a false signal being given to the opegator,T

=0

324

plished. by means of the calling end of the

kev 58, conductor 60, condenser 62, conductor |

£

receiver. upon the switch hook wntil the de-
sired subscriber has been called. A5 soon
as the supervisory signal 48 1s displayed; dne
to the interruption of the circuit through
the coil of relay 45, wheu the calling sub-
seriber replaces his recciver wipon the hook,
the operator actuates the proper ringing key
to selectively call’ the desired subseriber. .
Before doing this, however. the operator te-
moves her answering plug frow 1ts connce-
tion with the answering jack so that the
ringing current will not be shunted through
the coil of the answering relay 45. ‘The re-
maining part of the supervision 1s accom-

70

756

. . . . . | B0
cord circuit. Relays 50 and 51 are now both.

actuated, the current for the transmitters of
both of the substations being furmished
through- the-coils of these.relays:. - When
both the stbscribers réplace their- recelvers
upon the hooks, the circuit of relay 50.1s
interrupted, and this relay resumes its nor-
mal position, completing ‘the circuit of super-
visory signal 52 which indicates to the op-
erator that the conversation has been ter-
minated. She therefore removes her calling
plug from its connection with the multiple
jack and thus interrtipts the circuit of relays

85

90

51-and 14;.causing all of the apparatus to

return to its normal condition. o
Tt will be noted .that the relay. 61, con-
densers 62-and 69, and the operator’s induc--
tion coil and receiver are common to all of
the cord circuits controlled by one operator
and that the tone producer 79 and the trans- jgo0 .
former associated therewith are common to
all of the operators of the exchange. Branch

‘wires are shown on the drawing to indicate

the points at which the testing apparatus
becomes common to the particular cord cir- 105
cuit only. The contacts of the listening key
58 are used in this case to separate the cowm-

| mon apparatus from the particular cord cir-

cuit.© It is to be understood that other
methods may be adopted for connecting this 110
special apparatus with the cord circult in
use, whereby ‘the advantage of haviig but
one test relay for a plurality of cord circuts

may be accomplished, and it is to be under-

stood that we do not wish to be unduly lim- 115
ited to the particular means here shown for
accomplishing this result, Other modifica-
tions of this circuit may be obviously made .
without departing from the spirit or.scope

of our invention. - '

We claim: - - | | .
1. In a testing systém, the combination
with a telephone line having a busy. testing.
terminal, of an operator’s testing contact for =
testing the busy condition of the line, a cord 125

cireuit having its answering end connected
with the line, a testing circuif including a
portion of the answering end of the sleeve
talking strand of said cord circuit closed
when a busy line is tested, and a suitable de- 130

120




10
. operator’s testing cont

15

20

~ cireuits, sn

~ use during testing,

33

40

45

50

58

60

b5

the operator’s |

-conductor,

operator’s mdnertion

%

vice for merrupting the curre
clrenit, whereby when said B
special tone is produced in the operator’s
recerver, said device being normally discon-
nected from the cord eirenit by “contacts of

deseribed.

2. In a testing system, the combination
with a telephone line ha ving a busy testing
terminal, of a plurality of cord cireuits, an
act for testing the
busy condition of the line, an alternating
current testing “circuit, an clectromaonetie
device for connecting said circuit with the
sleeve voice current conductor when g busy
line is {ested, 2 pair of normally Open ¢on-
tacts adapted to be closed during testing in
the circuit between the contac
tromagnetic device and the sleeve voice cur-
rent conductor, whereby a- single magnetic
device may be used with g plurality of cord
bstantially as described.

3. In a testing system, the combination
with a telephone line having a busy testingr
terminal, o
testing the busy conditinn of th
oscillating current testing- cirenit, a common
a switch for connecting said cirs
Id common conductor dy
' itch fo
conductor  with

istening key., sitbstantially as |

nt flow in said | of the operator’s inducfion cojl
ne 1s tested a i other

|

]
!

|
:

-
1
1
H
1

i

ts of said elec- | stantially as d

|

*

an operator’s testing contact for | In Lad o1,
e line. ‘an: “culty i sotirce of

. ring -
r connecting -}
the - sleeve

strand of the particular cord circuit then in.

» r g .
Qoned switch may be common to a plurality

|

of cord cirenits, substantially

4. In a testing system for telephone lines,
the combination with a cord circuit in which
the sleeve voice current. strand.is connected
with the test contacts of the
connection of the cord with the line, of a
special test current source adapted to be
connected with the
strand during testing,
Ing circuit bridged
strands of the cord circuit
interrupt said pe-
sald special test
nected with the
circuit to prevent the ¢
pl‘odlit‘i:i;‘ deviee from giving @ Lalse test
to the operator., substantiadle as deseribed.

9. In a testing system for tele
the combination with a cord eircuit having
tip and sleeve voice current stra
Operators induction coll, a special test cur-
rent source adapted to be connected with
the sleeve talkingr strand during testing, the
current from said source Pas<ing over the
sleeve of the cord cirey it. the sleeve contacts
of the answ—m*ing and I'luiltfpfe jztri{:-; ol i
calling telephone ] ine, the tip of the calling
end of the cord circuit ang » winding of the
cotl, and means to pre-
from snid specin! {out Fradye.
rougli w winding

. and means to
elving  circuit’ whenever
roducing device is con-

vend ¢urrem
Ing deviee feom passing th

Ssleeve strand of the capd
rrent from said test

phone lines,

nds., of an.

whereby ‘said first man-

as described -

line during the

sleeve voice current
an operator’s receiv-
between vojce current

978,803

path, substanti ed. ..

U. In-a telephene testing system, the.com-
bination” with o cord ciregt Daving tip ‘and
sleeve voice eqrrent conductors, of an

a]l;;r as

ator’s lstening key associated with the cord
cireait, - an operator’s receiving - circuit

adapted to. be hrdged between‘tha'-talking
Strands - of the cord circuit when the keéy
Is” actuated, a source of distihective
adapted to he connected with the sleeve .of
the cord cireait during testing, and mearis
to mterru
to prevént current from said source ‘from
passing through said o perator’s receiving eir-
cult during testing and thereby producing
a- false signal in the o; erator’s receiver, sul)-
escribed. v -
. In a.testing system for telephone-lines,
the combination” with a cord cil '
tip and sleeve voice current' conducfors; of
an operator’s receiving circuit bridged be.-
tween said conductors:* for:: conversational
purposes, a_;te_gQ;qcfnductpf ihclﬂ@iﬁg’l&;i;héj@all- .
Ing end: of ‘the '*tga strand of said;cc

q istinctiyje‘ du}fﬁﬁ?ﬁdipted*'*
to be connectediwith the sleeve "volce cur-
rent conductor’of MI@wrdmmultdmma |
testing, the distirictive: carrentifrom “said -
| D ineradomtaire eTiaFA it Hia bper

pof the'call-

t contact of
“the

ed-toFthe tes
the “same: telephone line with-“which
sleeve of -the answering plug

substantially e

&
-----

'q.q‘ -

as described. - LSRN
~ 8:1Ina testing ‘system for telephone party
lines; the combination with g cord circut

Op&r- 7o

current ~g

pt the Operator’s recetving circuit |

80

reuit having g,

0.

95

18 connected,
R S A LA
100

having tip and sleeve voice current ‘conduc- -

tors, of-a testing cirenit for said cord cit-
cult,-a supervisory relay for the "cord " ¢ir.

cuit actuated ‘when the calling end of the cord -

~cirenit is connected with the Jack of a tele-
phone line, normally closed contacts of said
relay in said testing-ciréuit;*a'niﬁpeijator’s lis-
tening’ key, normally open contacts of said
listening key adapted to be Included in said -
lesting circuit during testing, a relay hav-
Ing its coil connected .with one of said con-
tacts of said listenin
actuated bv the test

current I said testing
cirentt, a source of distinetive current adapt-
ed to be connected with the sleeve VoIice cur-
rent conductor of the cord cireuit by the ac-
tuation of said velay, the circuit from said
source to the sleeve strand of the cord cir-
cult passing through normall ‘open con-
tacts of saic listening key, Saiciv relay being
adapted ta mterrupt the operator’s recelving
civenit back of the point at which the dis.
Linctive current s connected with the sleeve
of the cord cirenit, whereby cirrent f rom the
distinctive source will not be heard by the
Gperator during the testing of a line other
thar the calling telephone I, substantiaiiy
as deseribed, | | -

f-".'rI-";
L JF &

105
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o key‘"a’nd'hdapted-fto be -
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65

sleeve volce currend

rality of cord

~conductor of :
. .ing, substantially as described. . ..
=317 In'a telephone testing system,

testing, swhereby

terminal, an operator’s testing

-as described. .
. 18. In a telephone testing system, the com-

978,603

9. In u testing system, the cotnbination
with a telephone line having 2 plurality of
cubscribers connected therewith, of -a plu-
mality of testing terminals connected with
one of the talking strands of cald line dur-.
ing conversation, &
means for connecting said source with the
test contacts of suid telephone line during
testing, MOans whereby the operator may Tc-
ceive a signal Irom sald dastinctive source
when testing one of the multiple jacks of
said line, and means to prevent the operator
from receiving a signal from said source
when testing one of the multiple jacks of
another telephone line, substantially as de-
scribed. . | -

10. In a telephone testing system, the com-
bination with a cord circuit having tip and
conductors, of a calling
line, a distinctive current source adapted to
be connected with the sleeve strand of the
cord circuit for producing a speclal test
“hen one of the multiple jacks of the calling
line is tested, and a relay common to a plu-
cireuits for connecting sad
distinctive current source with the sleeve
the cord circuit during test-

the com-
bination with a.cord circuit-having tip and

cleeve voice current conductors, of a source
of distinctive current, a common conductor,

means common to a plurality of cord cir-

cuits “for connecting said distinctive source .
with said comiron conductor during testing,

and means individual to said cord circuif
for connecting said common conduc.or with
the. sleeve strand of the cord circuit during
the operator will receive a
distinctive current from said. source when
tosting one of the multiple jacks of the call-
ing telephone line, substantially as described.
i2. In a testing system, the combination
with a telephone line having a busy testing
contact for

busy condition of the line, a dis:
tinctive current source, an elect ro-magnetic
Jevice common to a plurality of cord-

cirenits . for connecting sald source with'

the. sleeve voice current conductor when 4
busy line is tested, said source being adapted
to produce & speclal tone in the operator’s
receiver when said line 1s the calling tele-
phone line with which the

of the cord circutt 13 connected, subst antially

bination with a cord circuit, of & calling

distinctive current source, |

answering end |

|

#

]

|

‘with a telephone

described. -

cuit with thé answering

been tested, substantially as

with a telephone line havin

O

conductor of the cord circuit during testing,
substantially as described. . .
14. In a testing system, the combination
ine having a busy fsting
terminal, of '
for testing the bus
testing circuit . e
talking éireu
cord adapted to be closed when a-busy. line
is tested, means associated with said circuit
for interrupting

condition of

tone is produced 1in. the operator’s recelver,
and means whereby a

character will indicate when a different line

has been tested, substantially as described. .
- -combination
_with a telephoné line having a busy testing

15. In.a testing system, the

L ]

terminal, of an operator’s testing contact for
testing the busy condition of the line, a cord

an operator’s testin% contact

* the line, &
uding a portion of the. -
gireuit of the answering end of the

70

rL

5

“the current flow thereln, -
“whereby when said clrcuit 1s closed a special

signal of different -

80 .

circuit for making connection with- the line,

a testing circuit Including & portion of the

inswering end of the sleeve talking strand,:
closed when a busy line is. tested, & suitable .
current interrupter-associated with said .cir--
“cuit for interrupting the

current flow. there-

in, whereby hen a busy . line, Wls,gestpdr v S

| special tone;is;producedsinatheyoperators:
Peeiver, ssd special tone indicating & dif-

| toront condition of the tested line from that

-

4 P
AR
L
. :

85

indicated by the. usual ..tggg:ir-gj;bstgntiaﬂy as’

T

‘ rl L

16. In a testin
with a telephone

| testing circtit, an.elec-
tromagnetic device
’ end . of the sleeve
voice current conductor: when' a-busy liné 18

tested, said circuit
e operator’s receiver, and

a special tone in th
T H'I' ' 3 - s ' ﬂ
means whereby a signal of.different char-

being sdapted to produce:

100

y condition of the line, an

for connecting said cir-
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acter will indicate when a different line has .-

17. In a testing system,
a busy testing
termimnal, of a cord circuit
nection with:the line, an operstor’s testing
contact for testing the busy condition of.the

1ihe connected with -the tip strand - of

described. -

the combination. .~ -

or making con-
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the

cord cirenit, and an alternating current test- .

ing circuit including & -portion -0f: the
answering cnd of the s
cnid circuit being adapted to prod

special tone In

Jéave talking Strand,
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| SPpoas Tome:is tosted, said special torie indi-=

line, a distinctive current source adapted to

be connected witl the sleeve strand of the
cord circuit for producing a speclal lest

when one of the multiple jacks of the call-
tested, and a relay common to

ing liné 13
plurality ot cord

civenits fur conneeting said
distinctive  curvent sOUrce Wi {1y

ihe sleeve

| contact for testing the busy con

cating & different condifion “of'-: fhg
Jine from that indicated by the
<ubstantially as -described.
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18. In a testing system, the combination

a busy testing

with » telephone line havin
o1 making con-

terminal, of a eord circuit
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hection -with the line, an operator’s testmg

dition of the. 130
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" line from that indicated by the usudl test, -
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the cord circuit, and a hoce conduclor,

& special tone in the operator’s receiver, and

with a telephone line having a husy testing . j
* talking strand of a cord circuit when 1t 1x

nection with the line, an operator’s lesting

cord,cireuit for testing the busy condition of

.2 busy line is tested, said spécial tone indi-

{ésting circnits transmitting signals of dif-

e 978,603

fine, an aternating current testing “civewil
including a portion of the sleeve striud of
NIGUlS
for closing said cireuit when o busy hine 13
tested, said circuit being adapted to produce
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means to prevent the operator from receiv-
ing a signal froin said tone when testing
encther line, substantially as described.

19. In a testing system. the combination
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terminal, of a cord circuit for making cou-

¥

contact associnted with the tip strand of the

the line, and an induced alternating cur-
yent testing- circuit -including the sleeve
strand of the cord circuit and a hne con-
ductor, said circuit being adapted tq produce
a special tone in the operator’s receiver wheu

i —

cating s different ‘condition of the tested

substantially as described. ‘
20. In a testing system, the combination
with a t,ele.phohe'iine having a busy testing
terminal, of a cord circuit for muking con-
nection with the line, an operator’s testing
contact for testing the busy condition of tne
line. . a direct current testing circuit, an
alternating currvent testing circuit including
a sleeve strand of the coerd circuit and a por-
tion of one line eonductor, electromagnetic
means for closing both said circuits when.
4 busy line is tested, said alternating cur-
rent circuit being adapted to produce a spe-
cial tone in the operator’s receiver, and
means {o prevent theoperator from receiv-
ing a signal from said: tone when using the
Jdirect current test, substantially as described.
91. In' a testing system, the combiunation |
with a plurality of substations located upon |
a telephone line, of a plurality of connect-
ing contacts for said linc at the central
oftice, a cord circuit, a testing terminal us-
sociated with said cord circuit, a signal cir-
cuit adapted to'be closed over said testing |
tersuinal when said line is in connection with
4 second cord circuit, a different signal o
cuil adapted to be
termuinal and a portion of the talking cir- |
cuit of the answering end of the cord circuit,
when said line is in connection’ with the an-
swering end of said first cord circuit, sald
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ferent. characteristic sounds to-the operator,

and means to prevent the operator from re-

ceiving the last signul when the condition |

‘substantially’

. said - line req

= = ]

of the line tested requirves the wperator to
receive the first signal only. substuntindly ax
doseribed, ;

29, Tn n testing system, the cenpbiyaton
with a telephone Tine, of a plurality of sub-
stutions apon said lie, and a plurality of
tost contacts for sard liuwe at the ecutral
office, a covd cireuit, a testing terminal as-
sociated with said cord cireuit, a signal cir-
cuit adapled to be closed over sald testing
rerminal and the answering end of the sleeve

connected with the test contact of the call-
ing line, and means wherehy sional of
difterent character will indicate when « dif-
ferent telephone line has heen tested, sub-
stantially as described. o
93. In a testing system, the combination
with a telephone line, of a plurality of sub-
stations upon said line, and a plurahty of

testing contacts for said line at the central

office, a cord circuit, a testing terminal as-
sociated with said“cord circuit, a busy test
circuit adapted to be_closed when the cord
test terminal is connected to the test ter-
minal of the busy line, a toue signal“cirevit
adapted to be closed over a portion of the
anewering end of the sleeve taiking strand
when said line is busy by its connection. with

+the-answering end of said cord circuity and

means to prevent the operator from receiv-
ing said tone signal when said line 15 busy
Ly its connection with another cord circuit,
‘as describedis «f o e o T

24. Ju a testing system, the combination
with a telephone line having a plurahty of
subscribers connected therewith, of a plural-

1

ng the talking strands of said line during
conversation, means for connecting a dis-
tinctive current with the test.contact of sald
telephone line when one subscriber of anid
line requests connection with a second stb-
scriber of the same line, a direct current
test adapted to be nsed when a subscriber on
nires connection with a sub-
scriber on another line, and means to pie-
vent the opcrator from receiviug a signal
from «aid distinct current when using the

closed over -said testing-l irect current test, substantially as described.
Signed by us at Chicago, county of Cook,

of tesling terminals cornected with onc.
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and State of Tllinois, in the presence of two 110

witnesses. oL T T
DWIGHT A. LAWVIER.
CLIFFORD C. BRADBURY.
- Witnesses:: -~ - 0t R
Manrgsorie E. Griex,
Eorrn ¥. GRIER.
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