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-Be it known that I, CHARLES S Win STON:

a-citizen of the United States: of, America,
~and resident of Chicago, county of Cook,’
have invented a new .

and State of Illinois,

“and useful Improvement m Telephone. Test-

10

‘scriber calls ce . _ _
hicate with-another subscriber whose station

15

tem for use on' party

- ing Systems for Party-Lines, of which the
following is ) e

2 specification., .
.My invention relates to a special

In telephone .
Onhe station upon a single line when a sub-
central and desires to commau-

1s located. upon the same telephone line, the

' L

- '1ng subscriber. A
ber of the station desired

- 1dle or busy . condition of the line.

29,

- calling subscriber
called subscriber,

- answering plug is
- Inggjack of the line,

30

~line.  The above busy test will-be received
each succeeding time a subscribei upon a

3

‘and parties

- denied mtercommunieation. .
- " My invention has for one -of its
‘the provision of a testing system or

- -acter;

g subscriber will insert an answering |
In the answering Jack of the line of the call-
“Adfter ascertaiming the num-

plug to the test

o

for, in the usual manner, to ascertain the

the fact that theé line tested is the line of the

and to the fact that the
connected with the answer-

the line Will‘tes,t_bHSy in
the usual manner and the calling subscriber
will be informed of the busy condition of the

party line attempts to call another subscriber
upon the same line unless tlie operator
should notice from the numbers of the call-

ng apd called-for stations that said stations
- are located upon
~ busy hours of

the same line. During the
rs of the day the operator would
probably not

upon the same lin ~would be

dbjects
In-which testing current of a special char-
or current adapted to produce a

 clal tone.in the operafor’s receiver is adapted

'

‘to flow when a party line is tested in re-

. " 'sponse to

-89

0 a call from one of the stations
upon said line.. ITnder such circumstances,
In accordance with my invention, a special
testing circuit js closed, which is

~ Produce a special tone in the operator’s re-

- 55

ceiver, and notify the operator that the
called ‘station is located ‘upon the same line

' |

' test sys-
line telephone systems. |
systems having more. than, |

Operator upon noticing the signal of the call-
plug

the. operator will

a multiple jack of the line called

as well as the line of the

notice that such was the case

cireuit

spe-

|
adapted-to |

~of the called subscriber
‘be 1n connection for conversation, due to the

| Tact that the answerino plug is inserted in

| bridge of the line,

Pphone systemn,
one method or cirewit arrangement for the

as the station of the calling subscriber. The
| operator upon receiving the test of.
tone will notify the calling subscriber to

special

hang up his receiver until she has signaled

the station called for. Upon the response

the two stations will

e

the answering jack of the line.

For the purpose of revealing the principle

of my invention, I have illustrated in the
accompanying drawing a party line .tele-
a central office equipment and

testing current of special tone.
. In the drawing only two subscribers’ st .

ber of
stations having a call bell 8 and
4;- preferably connected in
bridge 6f the line conductors,
9 and receiver 6 being connected in a second

said second bridge having

condenser
a4 permanent

“the normal continuity of its circuit broken at

the contact point 7

_ by the switch hook 8
when the receiver 6 is

not i use. It will be

tions—1 and 2 are shown although any nun-
stations may be provided, each of said

¢J

70

a transmitter

33

 understood that any suitable substation. ap- -

answering jack as

paratus may be used in lieu of that described.
‘The line conductors
| the substations to.the
 ductors terminating in

9 and 10 extend from
central office, said con-

“contact springs 11

and 12, said springs being normally discon-

nected from the tip and sleeve terminals 13
and 14 of the answering jack 15 of the ling.
A suitable cut-off relay 16 is legged ‘to
ground from the sleeve terminal 14 of the
shown, said relay being

| adapted to connect the’ jack terminals with

11 and 12. One of the

the external line circuit, through. front con-

tacts 17 and 18 thereof and said line springs

sald relay is connected to ground, the other

back contact 20 thereof being connected with
“the

winding of the line relay 21, said line

‘relay being adapted to control through its

| of the cord circuit.

|

Iine having

normally-open contacts 22 and 23 the cireuit
of the line signal 94. The answerine
15 1s shown opposite

2 Jack
the answering plug of
multiple jacks 25 of the
their tip confacts 26 and sleeve
contacts 27 legged from the opposite sides
thereof, are shown opposite-the calling plug

the cord circuit, the’

90

back contacts 19 of

100

105

~ The operator’s cord circuit which T have
€ op rTd

shown for the purpose of illustrating the

110
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operation of my invention, is provided with

a calling and an answering plug, the tip
contact 28 of the answering plug being con-
nected to the tip contact 29 of the calling
plug by means of a flexible cord strand 30
contalmng a condenser 31, the sleeve con-
tacts 32 and 33 of said plugs being similarly
united by means of the flexible strand 34
contaming the condenser 35. A central
source of current consisting .of the battery
36, adapted to furnish current to the substa-
tion transmitlers and -for operating the sig-
nals at the central oflice, is preferably
bridged between the strands 30 and 34 of the
cord circuit, said bridge consisting of- con-
ductors 37 and 38 connecting one pole of said
battery with the cord strand 30, said con-

ductors including the coils of supervisory

relays 89 and 40. The opposite pole of said
battery 1s connected with the cord strand 34

- by means of conductors 41 and 42 containing

respectively the colls of supervisory relays
43 and 44. One pole of the battery 36 is

~grounded at 45. A pair of supervisory sig-

- 25

30

nal lamps 46 and 58 are connected with one

pole of saild battery by means of condyctors

41 and 47, the circuit of the lamp 46 being

controlled through the normally-open con-
tacts 49 and 50 of the supervisory relay 44
and the normally-closed contacts 51 and 52

~of the supervisory relay 40. The circuit of

39

40

49

- 80

supervisory signal 53 is similarly controlled
over a circuit including the normally-open
contacts of the supervisory relay 43 and the
normally-closed contacts of supervisory re-
lay 39. - The.line relay 21 is connected with
the battery 36 by means of conductors 41, 47
and 54. |

The operator’s telephone set, consisting of
a transmitter and a condenser included in a
local circuit with the primary winding 55 of
an mduction coil, i1s adapted to receive cur-
rent from the battery 36 over conductors 56
and 57, a retardation coil 58 preferably being
included. in conductor 57. The secondary
winding 59 of the induction coil, the oper-
ator’s receiver and a condenser, are adapted
to be bridged across the strands of the cord

“circuit by means of a suitable listening key,
one contact of said key being connected with

the cord strand 30 by a conductor 60. Cord

- strand 30 is normally severed by contacts 61

00

and 62 of the supervisory relay 43, said con-
tacts being adapted to move with but being
insulated from the contacts of said relay for
controlling the circuit of the supervisory sig-
nal 53. A tertiary winding 63 is provided

for the operator’s induction coil, one ter-.

- minal of sald -winding being connected by

- 60

conductor 64 with one pole of the battery 36,.
- the opposite pole of which is grounded. The
other side of the tertiary winding is con--

nected through conductors 66 and 67, nor-
mally-open contacts 68 and 69 of the test re-

- | -- 900,458

dance coil 72, to the ground 76. Test relay
(0 18 preterably of high resistance and high

mmpedance, and ‘i1s connected between the

eround 76 and the tip of the calling plug 29
through conductors 75 and 73, a pair of
normally-open contacts 74 of the listening
key, conductor 77, normally-closed contacts
8 and 62 of the supervisory relay 43 and
cord ‘strand 30 to the tip 29. A condenser
83 1s bridged between conductors 67 and 73
as shown. A suitable ringing genecrator 79
1s adapted to be bridged across the calling
end of the cord circuit for sending ringing
current over the line in the usual manner.

In the present instance, in accordance with

| my 1nventton I provide a rotating current

mterrupter 80, said interrupter being shown
in serles with primary winding 81 of an in-
duction coil and being preferably connected
between the live pole of battery 36 and
ground, by means of conductors 41, 47 and
82. The secondary winding 84 of said in-
duction coil i1s preferably connected with the
sleeve cord strand 34 through a condenser 806,
econductor 85, a second pair of normally-
open.contacts 87 and 88 of the test relay 70
and conductor 65. Contact 88 is adapted to
move with but 1s isulated from, contact 68
of said relay. It-will be understood that X
cto not wish to mit my invention to the cur-
rent interrupter shown nor to the particular

method of connecting the same in cirenit
above deseribed.

The operation of my invention is as fol-
lows: Assuming that subscriber 1 desires to

communicate with subscriber 2, he will :re-.

move his receiver from the hook 8, thus

closing a path for current from the battery

56 which may be traced as follows: conduc-
tors 41, 47 and 54, winding of line relay 21,
back contacts 20 and 11 of the cut-off relay
16, line conductor 9, switch hook 8 and con-
tact point 7, transmitter 5, line conductor 10,
back contacts 12 and 19 of the cut-off relay
to the grounded pole of the battery 36. The
lime relay 21 will attract its armature 22 and
close the circuit of the line signal 24 from
the battery-36 in an obvious manner. Upon
noticing the signal the operator will Insert
an answering plug into the answering jack
15. Current will then flow from battery 36
through conductor 42, supervisory relay 44,
sleeve contacts 32 and 14 of the plug and
jack and through the cut-off relay 16 to
ground, said relay attracting its armatures
11 and 12 and connecting the jack terminals
with the limbs of the telephone line through
front contacts 17 and 18 of said relay. Cur-
rent will also flow over line conductor 9
through the substation apparatus, line con-
ductor 10, contacts 12 and 18 of the cut-off
relay, tip contacts 13 and 28 of the jack and
plug, cord strand 30, supervisory relay 40
and conductor 38 to battery. The energiza-

6pmlay 70 and conductor 71, containing impe- | tion of the cut-off relay 16 breaks the circuit
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10

-~ lamp 46 therefore remains mert. The oper- |
‘ator then throws her listening key to ascer-
tain the number of the station desired. The

25

85

410

46

60

65

15

20

30

~ the line is busy.

Teceiver of a special tone, It will be noted

of the Iine rel'a;y: 21 at c_pnta.ctg 11 and 20 of

-k

the cut-off relay, thus retiring the line signal

'24, and current flowing through the coils of

the supervisory relay 44 closes the circuit of
the supervisory sional 46 through the nor-
mally-open contacts 49 and 50 oi said relay,

but since the subscriber’s receivér is off its

hook the circuit of said supervisory signal is

opened at contacts 51 and 52 of the super-

visory relay 40, by current flowing through |

the substation apparatus and through said
relay as above described. The supervisory

operator’s transmitter may be supplied with

Y .

current as shown, from the battery 86,

Assuming that the operator does not notice |

that the station with which connection is de-

sired is located upon the same . line as tpe
subscriber, she will

station of the calling subser |
proceed to test.the idle or busy condition of

the line. Due to the fact that the calling sub-

scriber’s receiver is. off the hook and the

in the answering jack of the line, the sleeve
contacts of the multiple jacks will be raised
to a potential above ground, due to the flow

of current from the battery 36 over the line
as above described. ' Upon touching the tip |
29 to the sleeve 27 of the multiple jack there-
fore, current will flow from the"sleeve con- |
- tact 27 of the multiple jack, through the tip
29 of the calling plug, tip strand 30, nor-
mally-closed. contacts 62 and 78 -of super- |
- .visory relay 43, conductor 77, contacts 74 of
the listening key, conductors 3 and 75, |

through the winding of the test relay 70 to

‘ground. The test relay 70 will attract its
- armature 68 which will close a path for cup-
‘rent from battery 386, over conductors 41 and

04, tertiary winding ‘68, conductors 66 snd

67, contacts 68 and 69 of the test .xelay 70,
“and conductor 71, including the refardation
cotl 72, to ground and back to the battery.

The flow of the above current ‘through the

- tertiary winding of the operator’s induction
- co1l, as the tip -of the plug is touched to the

test terminal 27, will produce.the usual click

in the operator’s recelvery notifying her that
It will be noted that the

condenser 83 conductively separates but in-

~ ductively unites, ‘the two paths for current
 last described, © T

b5
. above described, and failing to notice that
. upon the same
line as the station of the calling subscriber, o
- connection between subscribers located upon

Upon receivinga cliék in her teiephhoneésl

the. called station is located

the same line would-be denied. To remedy

such a contingency and in order to notify
the-operator whenever such a condition ex-

1sts, 1 provide a test cirenit adapted to pro-
duce a test effect or click 'in the operator’s

|

| 82 and 14 of the answering plu
~contacts 17 and 11 of the cut-o

answering plug of the cord:eircuit 1S inserted | the listening key, conductor 7 3, condenser 83,

conductor 66, tertiary winding 63, conductor

 that a path for ¢

|

L.

brushes and contacts of the current Inter-

.rupter 80 to ground, and back to the battery.

arrent 1S .P_I'O?idéd -ff*‘b’ni the* -
battery 86 over conductors 41, 47 and 82,
primary winding 81 of an induction coil, the

This current, due to the action of the rapidly-
revolving interrupter 80 or an equivalent -
circuit breaker, is induced.in the econdary:

winding 84 of said induction coil.

test relay 70 is energized as above described,
a path for said indueced current is closed by

contacts 87 and 88 of said relay, said path =~
80 .
{ winding 84 through condenser 86, conductor

being traced as follows: from the secondary

85, contacts 87 and 88 of the test relay, con-
ductor 65, sleeve conductor 34, sleeve contacts

_ relay, line
conductor 9, test terininal 27 of the multiple

ductor 30, contacts 62 and 78 of the super-
visory relay 48, conductor 77 , contacts 74 of

64 and battery 36 to ground. It will be noted

| that while the condenser 83 1s opaque to the
direct current flowing in the two paths here-
tofore described, between .which said con-
| denser is bridged,

sald condenser is trans-
parent to the high frequency induced current
above described, the high impedance of the

test relay 70 preventing said current from

passing to ground upon one side of said con.

denser and the impedance coil 72 preventing

il. 'When the
tip of the calling plug is touched to the"
sleeve of a multiple jack in testing and the,

70

and jack,

85

Jack, tip 29 of the calling plug, cord con-

90

95:. :

100

the induced current from passing to the

ground 76 upon the other side.df said con.

denser.

L]

The induced current flowing from

| the secondary winding ‘84 through the ter-

tiary winding of the operator’s induction coil
produces a click in her receiver different in

105

tone from the click produced therein by the

| flow of direct .current from the bn,tt'erf}r 80,

said ~difference being due in part to the
rapidity at which the current interrupter is

rotated, said click of special tone serving to -
| potify the operator that the station desired

1s upon the same line as the calling station.

| It will be noted that as the path of said test

ductor to the test terminal of n multiple jack

| of .the line, said special test would not be.

received by the operator when the answering
plug was inserted in the jack of a different

line from the one tested. |
 Upon receiving the special test which noti-

same line as -the station of the ealling sub-

scriber, she will request, the eathing stb-,
scriber to replace his receiver u; o the hook

110

1156
circuit of special tone is through the contacts
| of the answering jack and ovey a line con-

120

fies the operator that statien. 2 1s uppn the -
126

until; the subseriber gt station 2 has heen Sig-

naled.  She will then insert the calling plug
L ante a, multiple jack of the line, depress her

130.
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rineing key and send ringing current over | cireuit for interrupting the current flow

the lme in the usunal manner to operate the
hell of the called subscriber. After signal-
mg the called subscriber, the operator will
withdraw the calling plug from the multiple
jack of the line and the subscribers will then
e connected for conversation, ciurent flow-
mg from the battery 36 cver the line, as
above described, and through substations 1
and 2 m multiple, for the actuation of the
suibstation transmitters.:

When different lines are connected for
conversation by means of the central station
apparatus tlustrated, current flows through
supervisory relays 39 and 43 and over the

1p and sleeve cord strands from battery 36
m the same manner as that, described. with
reference to supervisory relays 40 and 44,
but as said portion of the central station ap-
paratus is inopergtive during a connection
between subscribers upon the same line, 1t is
not thought advisable to describe the circuits
of such part of the central station apparatus

1n detail, the circuit of the other portion of

said apparatus clearly illustrating the oper-
ation of the special test circuit. Upon the
conclusion of the conversation the subscrib-
ers return their receilvers to their respective

hooks, thus breaking the circuit flow over |

the line and through the supervisory relay
40, which releases its armature 52, closing
the circuit of the supervisory lamp 46. Upon
noticing the signal the operator will remove
the answering plug 28 from the jack 15

which wil} restore all parts to normal con-

dition. |

- Tt will be understood that the special test

circuit 1llustrated_is intended to represent
only-one method of embodying my invention
in a practical form aund said circuit arrange-
ment as 1llustrated may be changed without
departing from the spirit of my invention.

What I claim as new and desire to secure
by Letters Patent is: |

1. In a testing system, 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 test-
ing circult including a portion of the talking
circuit of the answering end of the cord
adapted to be elosed when a busy line is test-
ed, and means associated with said eireuit
for terrupting the current flow therein,
whereby when said cireuit is closed a special
tone 1s produced in the: Operator’s recsiver,
substantially as deseribed. | .

2. In a testing system, 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

circult for making connection with the line,
a testing civenit including a portion of the
answering end of the sleeve talking strand,
closed when a busy line is tested, and a suit-
able current interrupter associated with said

|

therein, whereby when a busy line is tested
a special tone i1s produced in the operator’s
recerver, substantially as deseribed.

3. In a testing systemn, 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, an al-
ternating current testing cirenit, an electro-
magnetic device for conneeting said cireuit
with the suswering end of the sleeve voice
current; condauctor when a busy Ine s tested,
sald cirenit being adapted to produce a spe-
cial tone m the operator’s receiver, substan-
tially as described.

4. In a testing systemn, the combination
with a telephone line having a busy testing
terminai, of a cord circuit for making con-

nection with the line, an operator’s testing

contact for testing the busy condition of the
lime connected with the tip strand of the cord
circult, and an alternating current testing
circult including a portion of the answering
end of the sleeve talking strand, said cireuit
being adapted to produce a special tone in
the operator’s receiver when a busy line is
tested, substantially as described.

5. In a testing system, the combination
with a telephone line having a busy testing
terminal, of a cord cireuil, for making con-
nection with the line, an operato’s testing
contact tor testing the busy condition of the
Ime, an alternating current testing cireuit
including a portion of the sleeve strand of
the cord circuit and a line conductor, and
means for closing said cirenit when a busy
line 1s tested, said circuit being adapted to

produce a special tone 1n the operator’s re-
- celver, substantially as described.

6. In a testing system, the combination
with a telephone line having a busy testine
terninal, of a cord circuit for making con-
nection with the line, an operator’s testing
contact associated with the tip strand of the
cord cireuit for testing the busy condition of
the Jine, and an induced alternating current
testing cirenit including a sleeve strand of
the cord civeuit and a line conductor, said
circuit being adapted to produce a special
tone 1n the operator’s receiver when a busy
Ime 1s tested ~ubstantially as described. .

7. In a testing system, the combinatioh
with a telephone line having a busy testing
terminal, of a cord circuit for malking con-
nection with the line, an operator’s testing
contact for testing the busy condition of the

line, a direct current testing circuit, an al-

ternating current testing circuit including a
sleeve strand of the cord circuit and a por-
tion of one line conductor;and electro-mag-
netic means for closing both said circuits
when-a busy line is tested, said alternatine
current cirenit being adapted to produce a
special tone in the operator’s receiver, sub-
stantially as deseribed. -

70
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100
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10.
| '??rupte'd current testing circuit, substantially
15

. central office, a plurality of connecting - ¢on-

20

‘a cord circuit having tip and sleeve strands

versation, a direct curgent testing circuit and

8. Tn a testing system, the combination ‘of |

one line having a testing terminal, of |

king connection with the line for con-

an interrupted current testing circuit, a test
relay for-closing said circuits energized over |
the tip cord strand, and a condenser bridged |
between said- direct - current testing circuit
and the energizing circuit for said relay, said
condenser being in the path of said ‘inter-

as described.

9. In a testing system, the combination |
with a- plurality of substations, of a tele-
- phone line extending from said statlons to a-

cuit. will be -completed over said testing

terminal -associated ‘with said cord circuit, a |
testing circuit and means whereby said cir-
cuit will be completed over said testing

. terminal and atal]ﬂngstra,nd of the ':&ﬂSWEI"_*

~ with a plurality of substations located upon |
"a telephone Iine, ofa .’plilm]ity:qf.'-'é'onnecting |
contacts for said line at the central office; a !

30

~ with said cord circuit, a signal circuit adapt-
ed to be closed over said. testing' terminal |

85

'nal and a portion of the talking circuit of

40

~acteristic sounds to
- tially as deseribed. PR R
1. In a testin.%r system, the combination

45

90

- the answering "end -of the sleeve talkin

Ing end of the cord circuit, only when said
- line is in connection with the-answering end.
25 ”
- -10. In a. testing ‘system, the combination

said line is in connection with the answering |

~ stations upon said line, and a _
- test contacts for said line at the central office,

of said cord circuit, substantially as de.

cord cirenit,. g, _testing terminal - associated

when said line is in connection with. a second |
cord circuit, and a different signal circuit
adapted to be closed over said testing termi-

the answering end of the cord circuit, when

end of said first cord circuit, said testing cir-
cults transmitting signals of different char-

with a telephone line, of a glurality of sub-

a plurality iof

& cord circuit, a testing terminal associated

- with said cord circuit, a signal circuit adapt-

ed to be closed over said testing terminal and

strand of a cord circuit when it is connecte

- with the test contact of the calling line, and

- bb

60

ter will indicate when -a different telephone
.line has been” tEStEd,' substantiaﬂy as .. de..

means whereby a signal of different charac-

scribed. .
12. In g testin System, the combihation
with a telephone line, of a gl_urality of sub- °
stations upen said line, and a plurality of ,

| said telephoné line whereb

testing contacts' for said line at the centra]

office, a cord circuit, a testing terminal asso- . -
clated with said cord circuit, a busy. test cir- :
cutt adapted to be closed when the cord test

terminal is connected to the test terminal of g5
 the busy 1 |

line, and a tone signal circuit

‘adapted to- be closed over a portion of the

answering end of the sleeve talking strand
when said line is busy by 1ts connection with

‘the answering end of said cord circuit, sub- 70 -

stantially as described. .
13. In a testing system, the combination

with a telephone line, of a plurality of sub-
stations upon said’ line, and g plurality of

| testing contacts for sald line at the central 75

office, a cord circuit and 2 testing terminal
associated with said cord circuit, a plurality
of testing circuits adapted to be closed by
the connection of said cord testing contact

with the testing contact of 3 busy Iine, each _80

of said testing circuits furnishing a distine-
t1ve signal one being completed over the an-

- swering end of the éieeve talking strand of a
‘cord circuit said circuits being adapted to .
usy -conditions of 85

‘be closed under different b
the condition of -
the line may be determine
substantially as described. L
14 In a testing System, the combination -
with a cord circuit, .of a testing conductor 90
for said cord circuit, including the coil of a
test relay, a distinctive current adapted by

the actuation of said test relay to be con-
nected with the answering end of one of the -
talking strands of said cord circuit, and 95
means when the answering end of said cord
‘eireuit is- ‘connected to one of the jacks of

the telephone line, whereby said distinctive -

current will be inductivel

the operator’s recelver when said testi "1"00 .
Pt . ng 1

conductor is.:connected to another terminal

the operator, substan- |-of said line, substantially as described. o
T _System, the combination )

.15, In a testir

‘with a telephone line having a plurality of

subseribers® connected | therewith, of a plu- 105

rality of testing terminals connected with.
one of the talking strands of said line during
conversation,and means for connecting a dis-
tinctive current with the test contact of said

telephone Iine when one subscriber of said 110 -
| hme requests connection with & second sub-

scriber of the same line, substantially as de-
scribed. L Co
~ Signed by me at Chicago, county of Cook,

‘witnesses.

| and State of Illinois, in the presence of two 115
CHARLES 8S. WINSTON. =~

| -Withesseé:_ -
h Cnd B. CAMP,j N
o E. F. ;GRIER:. -

by the busy test, o ;
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