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- To all whom it may concern. -
- Be it known that I, WILLIAM W. DEAN, &
 citizen of the United States of America, and
resident of Chicago, county of Cook, and
5 State of Illinois, have invented a new and
" useful Improvement in Testing Systems for
Telephone-Lines, of which the following 1s a
‘specification. | - _
My invention relates to improvements in
10 testing systems for telephone {)ines, and con-
" sists in means ‘whereby the test relay of the
 system is normally separated or. isolated
from the  operator’s connective means,
whereby in case of the short eircutting of one
15 or more of the cords or connective means, or
77 if there is general leakage in all of the said
~ means at some particular operator’s
" the said test relay is not deranged,
" adapted for proper operation with any of the

90 switchboard cords or operator’s connective

- means that is In proper working condition.
- In my -application filed June 29th, 1903,
Serial Na. 163,613, I show and describe
~ -means for thus accomplishing the isolation
o5 of the testing device In which the testin
- strand of the cord circuit 1s normally severe
and 'iscomple’ted for conversation when the
“connection 1S established with the called hne.
- In my present arrangement I do not sever
50 the said strand of the cord circuit, but 1 open
~ pormally the connection of sald strand with
- ground or common return ahd connect there-

 with the test device preferably through con- }
' ' | s* while the t1p rela
tween, the tip strana-#*

 taects of the listening key. |
.35 _Otherfeatures of the invention are brought

" out in the detailed description and claims.

' »

" My invention is illustrated in the accom- | |
| These relays together

panying drawing in which—
- Figure 1, 1s
40 tem embodying my improvements, and Fig.
~ 2isadiagramofa modification of same.

. Referrmg to Fig. 1, L and L? indicate two

‘subscribers’ lines extending in two Hmbs 2
- and 3 from their respective substations to
45 the central cffice. ,

bell 4 and a condenser 5 are located 1n & per-
" manent bridge of the line conductors, w ile
@ transmitter 6 and a receiver 7 are included

in another bridge which is normally open at

- 50 the switch-hook 8.
- At the central office

~ jack J and a plura ity of multiple jacks J°
" “and 3. The line conductor 2 is normally
55 grounded, but 1s adapted during conversa-

osition,
and 18-

a, diagram of a telephone sys--

tt each line is fitted s
qisnal with a line signal S and an aNSWering:

L]

tion to be connected with the tip conduetor
of the jack sectiory of the lme; while the

| sleeve conductor 3 of the telephone line 1s

]

- -high impedance
ab

At each substation a eall |

normally connected with the common con-

ductor 9 or 9® extending to the live pole of

the common battery B or B* These line
conductors include the winding of the hne
relay R* which controls the local cireuit of
the line sicnal S. The cut-off relay il has

.its winding connected to ground from the

sleeve conductor of the jack section of the
telephone line.
The operator’s cord eireuit comprises an

-

.answermg plug P and a calling plug P? hav-

ing tip and sleeve contacts adapted to reg-
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ister with the corresponding contacts of the -

spring jacks of the lines when the plugs are
inserted therein.
plugs are connected together by the flexible
strands ¢ and # and the interposed condenser
¢, while the sleeve contaets of sald plugs are
joined by the Sirnilar strands s and s* and the
interposed condenser c¢*. 'The SUPErvisory
relays r and 7° are connected across the an-
swering end of the cord circult upon the op-
osite sides of the battery B and control the
local circuit of the supervisory signal 5% asso-
ciated with the answering plug. A smilar
pair of
cether with the battery B’ associated with
the calling end of the cord cireuit, the relay
being directly connected between the live
pole of said battery B? and the sleeve strand
* has its connection be-
and the grounded pole
of the battery B* completed through norimnally
open contacts 10 of the said sleeve relay 7.
control the local eircuit
of the supervisory lamp 5° associated withthe
calling plug P2
test relay 7°, which is prefer-
ly common to allof thecord eircuits at each
operator’s position, 18 connected betv.een
ground and the movable contact 11 of the
tip relay 7° by conduetor 12, the normal con-
tact 13 of said movable eontact bein joined

| by the conductor 14 with a normally open

-The said test relay

contact of the tip Hstening key spring 1o.
5 1s therefore normally
separated or isolated from the strands of the
cord circuit, but when the listening key T5 1s

onerated to connect the operator’s set with

the cord cireuit, said relay is thereby con-
nected with the tip strand #* of the cord eir-
cuit. This operator's set eomprises-a head

The tip contactsof the said -

The high resistance and ¢
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supervisory relays r* and 7 are to-
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- 3

" battery

10

15

telephone 16, an induction coil 17 and 2 CON-

denser 18, w hich are adapted to be connected
1 a bndge of the cord circuit by the listening

key springs 15, the operator’s transmitter 19
being charged from any smtable current
source. The

operated to complete a path for current from
B* over conductor 9% and through
conductor 20 mcludmg the third winding 21

of the operator’s induction coil.

generator 23 is adapted to be connected with
the tip strand ¢ of the cord circuit when the

ringing key springs 24 are operated, the for-
ward portion of the sleeve strand being.con- |

nected directly with'the battery B* by means

~of the sleeve ringing spring 24 over the con-

ductor 25 including a suitable resistance 26.
in the operation of the system, the sub-

- seriber A, for example, takes up his receiver,

20

25

thereby completmg a path for current from

- the battery B over his line and through the

line relay R? which is energized to close the
local circuit of the line signal S. Upon ob-
serving. this signal.the operator connects her
telephone with the <c¢ord circuit and after

legrning the number of the wanted party’s
ligte, tests.the line in the usual manner to. de--

termme its idle or busy condition. The op-
eration of her listening key a.utoma,tlcally
completes the test relay circuit. If the line1s

idle the test ringsthereof are connected with
R*and since -

ground through the cut-off relay
the tip of the testing plug 1s hf;e wise con-
nected with ground thro
lay no flow of current results and no click 1s

“received. The operator is thus made av-are

 busy, however, the said test rings are con-
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- of current over this path, and attracts its |

o0

o5

of the fact that the line is idle. If the line i 1S

nected with the live pole of one of the bat-
teries B or B? and a path for current 1s com-

~pleted over the said tip. strand #, the fip
~ spring 15 of the listening key, conductm 14, -

contacts 13 and 11 of the tip supervisory re-
lay 7, conductor 12 and the high resistance
and high impedance test relay r* to ground.
This re%a,y 1s adjusted to respond to the flow

armature to thereby close the path for cur-

rent through the tertiary winding 21 of the
The closmg of

operator’s mductlon col1l.
this pa,th therefore causes a click in the op-
erator’s receiver, and mdmates to her that
the line is busy.

~Assuming t at the line is found 1dle the

calling pluﬂ' P? is inserted in one of the mul-

- tiple jacks of the line, and the ringing key

6?

24 18 operated to connect the c&lhng gener-
| During ringing current | =
- flows from the battery B* over conductors
9% and 25, and through the cut-off relay of

ator 23 1n circuit.

the called line to mamta,m the. same oper-
ated. After the subscriber has been called

“and before' his resporse, the sleeve super-
~ visory relay 7 1s opemted to close the logal

-cireutt of the supervisory signal S* whieh 1s

test relay »° is adapted when

‘A ringing

ugh the said test re-

—

+ listening
trolled by said relay, and means for manu-

‘91‘6,117

hghted to indicate the fact tha,t the sub-
scriber has not yet responded. Said relay

r also closes the path for current through the _
tip strand #*, so that when the subscriber

does respond a complete path for current
over the telephone line and through said re-

lay 7° 1s provided. When said relay r* oper-

ates the local circuit of the supervisory sig-
nal S° 1s opened to extinguish the saine.

The operation of this relay “also disconnects

‘the test relay r°, whereby should 1t become
necessary for the operator to connect her in- -

strument with the cord circult during con-
versation the test relay is not again con-

nected therewith and the talking circuit 1s
not opened. During conversation the bat-

teries B and B? are furnishing current over
the telephone lines for the operation of the

! substation transmitters, while the voice cur-

rents are inductively transmltted from one
line to the other through the condensers ¢
and ¢* in the cord cireuit strands.

subseribers return
hooks, current is cut off from the tip super-

visory relays r and 7 'which are deéner gized -
to close the local circuits of the supervisory
| signals.

These signals are therefore lichted
to indicate to the operator that the conver-
sation has terminated when the connection
may be taken down and all parts returned
to normal condition. It is thus seen that
the test relay is normally disconnected from

the operator’s cord circuit and if a general

leakage should exist in the cord mrcults Or
if one of the cord circuits should become:
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At the

termination of the conversation-when the
their receivers to the

9
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short circuited, the test relay is not operated

thereby-. The cord circuits that are not so
dlb&bled may therefore be used with the test
relay 1 111 the ordinary manner.
- Fig. 2 shows a similary: armngement except
that a conductor 30 extends from the back
contact of spring 10 of relay = to normally
open contacts of the hlistening key 15 and
these are joined by conduttor 31 with the
ungrounded terminal of the test relay .
What I claim is: |
1. In a telephone system, the combination

with a cord circuit having a eom]_:l)lete testing
strand,

of a test relay mormally isolated
thewfrom a test indicating device con-

trolled by said relay, a listening key for con-

necting said relay with said strand during
testing, .and a supervisory relay for auto-
matically disconnecting said relay from said

strand durmg conversatmn smhstantlally

as. descnbed
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Ina telephone testmg system the com-.

bm&tmn with a cord ecircuit having a com-
plete testing strand, of a test relay normally
1isolated therefrom and. from  the operator’s
set, a test indicating device con-

ally connecting said relay and said set with

- said straud durmg testmg &nd further means
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~ for preventing the connection of said relay
during conversation, substantially as de-

916.117

" seribed.

- 3. In a telephone testing system, the com-
bination with a cord circuit having a com-
plete testing strand, of a test relay normally
1solated therefrom, a test indicating device

controlled by said relay, a listening key to

~ connect said relay with said strand during
10

testing, said relay being independent of the

- operator’s listening set, and a supervisory

15

relay associated with the cord circuit for au-
tomatically disconnecting said test relay
from said strand during conversation.

4. In a telephone testing system, the com-

“bination with a cord circuit having a com-

plete testing strand, of & test relay normally
1solated therefrom, a test indicating device

~ controlled by said relay, and means for con-

20

necting said relay with said strand during

testing and electromagnetic means for dis-
connecting saild relay during conversation,

‘substantially as described.-

25

5. In a telephone testing system, the com-

‘bination with a cord circuit having a com-

~ plete testing strand, of a test relay normally
~1solated therefrom, a test indicating device

. confrolled by said relay, means for connect-
- - ing baid relay with said strand for testing,

30

and a supervisory relay associated with the

cord circuit for automatically disconnecting

it during conversation, substantially as de-

seribed, | .
6. In a telephone testing system, the com-

35

bination with a cord circuit having a com-

- plete testing strand, of a test relay normally

40

1solated therefrom, a test indicating device
controlled by.said relay, means for connect-

~ ing sald relay with said strand for testing;

and electro-magnetic means for completely

disconnecting said relay from said testing

strand durmg conversatipn; substantially as

 described.

45

- 7. In a telephone testing system, the com-

bination with a connecting plug and & busy

testing strand associated t%erewith,' of\a test

relay, said relay being independent of the

operator’s listening set, means for manually

~ econnecting said relay with the - terminal of

80

said plug and at the same time leaving the

~ tip talking strand Intact, a test responsive

~ bination with a connecting plug and the
 strands associated therewith, of a test relay
and a responsive device cohtrolled thereby,
means for normally connecting said relay |
‘with one terminal of the plug and at the |
same. time leaving the talking strand asso-
~cilated with said terminal. mtact, and an
electro-magnetic - device controlled by cur-

80

- 6__5 |

device controlled by. the relay, and means
actuated during conversation for discon-
necting the said relay, substantially as de-

scribed. | | :
8. In a telephone testing-system, the com-

rent over one strand for disconnecting said

8

relay during conversation, substantially as
described. ' _ |
9. In a telephone testing system, the com-

bination with te\gﬁhope lines having testing,

contacts connecféd ditectly with one side of
thé talking circhit during conversation, of
an operator’s cannective .circuit having its
talking strands permanently completed so

far as the testing apparatus is concerned, a
- central source of ¢urrent associated with the
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lines for talking purposes, a testing appara- .

tus comprising & testing terminal to codper-
ate with one of said cantacts in testing, a
high resistance and test responsive device in
circult with said terminal, and means to au-
tomatically remove the ]is_a,_me upon the con-
nection of the o 'erattbifis connective circuit
with the line, su sﬁ'ahti'ftlly as described.

1
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10. In a telephone -testing system, the

combination with telephone lines "having
‘testing contacts connected directly with  one
side of the talking circwmit during conversa-

tion, of an operator’s connective eircuit hav-
g normally complete talking strands, a cen-
tral source of current sssociated with the
lines, said source being used for talking pur-
poses, testing apparatus comprising & testing
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terminal to codperate with one of said con- .

tacts, a test responsive device in circuit with

sald terminal, the test circuit being of high

resistance and impedance to prevent a large
or sudden variation on the line when tested,
a supervisory relay associated with saxd
testing terminal but normally disconnected
therefrom, and means to automatically cut

out such resistance and to connect said su-"

pervisory relay with the said terminal during
conversation, substantially as described.

~ 11. In a-.telephone .testing system, the
combination with telephone lines having
testing contacts connected directly with one
side of the talking circuit during & connec-
tion, of an operator’s connective circuit to
furnish current for talking purposes asso-
ciated with the lines, a testing apparatus
comprising a testing terminal to cooOperate

| with the said testing contaets of the lines,
sald testing terminal being normally connect-:
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ed with a complete talking strand, a high re- -

sistance testing device connected with said

testing terminal to prevent an excessive flow'

of current therethrough when testing, a su-

‘pervisory relay associated with the strand of:
the operator’s connective circuit connected
1 with said test terminal but normally discon-
nected therefrom, and a relay operated over
.the other strand of the cord circuit actuated

during a conversation to remove said resist-

‘ance and connect.said relay to its circuit,
substantially as described.

12, In a -telephone: testing system, the

combination with telephone lines having
testing contacts therefor connected directly
with one side of.the talking eircuits during
‘conversation, of a plurality of dperator’s con-
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~ being of high resistance and impedance, a
test responsive device 1n said cireuit, a super-
visory relay associated with each connective

10

4

nective circuits, and a central source of cur-
rent associated therewith and adapted to

furnish current for talking purposes, testing

apparatus comprising & testing circuit com-
mon to sald connective circuits, said circuit

circulit but disconnected therefrom, and

means to-automatically disconnect said test-

1ng circuit when the operator’s connective

15

20

“with a tes

-eircults are in use for conversation and to

connect their respective supelwsory elays
substantially as described. ' -
13. In a telephone testing system, a tele-

phone line circuit provided with one or more

spring jack switches or connection terminals,
one or each of said switches being pr ovided
ing contact, said testmﬂ contact
being connected to one side of the talking

.. eireuit of said line When switched for conver-

sation, an operator’s connective ¢ircuit hav-
ing complete talking strands terminating at

~ omne end in a plug provided with contact ter-

25

minals adapted to register with the contacts

of said spring jack switches, and at the other
end in a plug provided with contact termi-
nals adanted to register with the contacts of

8 e?..,lhnﬂ* line, a source of current assoclated

30

with saxd cord circuit and adapted to furnish

current for talking forsaid line when switched

for conwversation, a supervisory signal.asso-

clated with said cord. circuit and adapted to
be operated when connection is made with. a
line, and a relay for rendering said signal in-
operative controlled by a SW’ltCh at the dis-
tant end of the line circuit, said switch serv-

ing to allow the flow of curr ent over sald line,

40
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a test responsive device associated with said
cord cireuit and operated over a circuit of
relatively high resistance, said circuit being

completed between the testing contact of the

test plug and the testing contact of said line

term.nal when the line 1s tested for conversa-
an electro-magnetic device assomated_

tion,
with said cord circuit and contr olling the eir-
cuit of said supervisory signal at one point
and adapted to operate durmg conversation
and to complete the circuit for said super-
visory relay, and means to disconnect said

" test receiving eircuit durmq conversation

whereby a line circuit is su bject to no undue

~ disturbance when the test ig made, substan-

a9
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tially as described.
14, In a telephone system, the combina-
tion with telephone lines, each having a test-

ing terminsal, of a cord circult to connect

said lines for conversation, a Supervisory
relay for the cord circuit actuated when a

mmiectlon 18 made with a telephone line, | o

connected therewith for testing,
b supervisory relay normally -
- 1solating the second supeivisory relay from

the testmg strand of the cord circuit, where-
by the testing current will not be shunted-

ng conductor 2

016,117

‘& second supervisory relay for the cord cir-

cuit actuated when the line 1s closed at the
substation, a normally complete tip strand
for said cord circuilt, a test responsive device
and con-

tacts of the first

away from said test responsive device, sub-
stantially as deseribed.

- 15. In a telephone system, the combina-
tion with telephone lines, each having a test
terminal, of a cord circuit to connect said

lines for conversation, said cord circuit hav-
ing a normally complete tip strand so far-as

conversation ~is concerned, & supervisory

signal for the cord clreu1t 2 SUpervisory -
relav actuated when a connection is made

Wl*h a telephone line to display said signal,
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a' secondsupervisory relay actuated when
the line is closed at the substation to efface

-said signal, the latter relay being adapted -
to furnish energizing current to the lme, a

test responsive “device connected with the

85

tip strand of the cord circuit for testing and

contacts of -the first supervisory re:la,y nor-
mally isolating the second supervisory re-

lay from the tip strand of the cord circuit,
wherebv the testing current will not e
shunted away from said responsive dewce

substantially as deseribed.

00

16. In a telephone system, the combina- -

tion with a cord circuit having a complete

tip strand, a supervisory relay having its
coil connected tilelewnh during conversa-
tion, a test receiving device connected with
said tip strand for testmﬂ' the coll of satd

- SUpervisory relay being 31500nnected from

satd tip strand during testing, substantlally
2.3 rlesambed

7. In a telephone system}, .the combina-
tion with a cord circuit, of a condenser
dividing a. strand. of said cord circuit into
two pwrts one of said parts forming a test-
source of current, an im-
pedance coll connectéd between said source

and said testing conductor during conversa-

{ioni, a test responsive device .connected
with said testing conductor for testing, said
impedance coil being disconnected  from
sald testing conductor during’ testing, sub-

 stantially as described.

Signed by me at Chicago, county of Cook,
State of Illinois, this 12th day of June 1903.

WILLIAM W. DEAN.

Witnesses: |
- RosBeErRT LEWIS AMES,
Eva A. GARLOCK.
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