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To all whom it may concerw:
" Be it known that I, GEoraE M. CROCKETT, &

citizen of the United States. and a resident of |

New York city, borough of Manhattap, New
¢ York, have invented certain new and useful
Improvements in TelephoneSystems, of which
which the following is a specification.
"My invention relates to improvements in
what are commonly called ** party-line ” tele-
1o phone systems; and it has for its object to
permit one subscriber on a party-line to use
the line to the exclusion of the other sub-
seribers, thus to prevent them from listening
in, except, of course, when two subscribers

rz on a party-line are to communicate with each

other. . | |
To these and other ends my invention com-
prises the novel details of improvement and
“arrangements of parts that will be more fully
-0 hereinafter set forth and then pointed out in
the claims. |
Reference is to be had to the accompanying
drawing, forming part hereof, which presents
a diagrammatic view of a telephone party-line
2¢ system embodying my invention.

Inthe drawing the central office is indicated

cenerally at A and the subscribers’ stations at
B. C, D, and E, suitable jacks and other well-
known appliances that may benecessary in the
30 operation of the system being located at cen-
tral. The conductors of a party-line are indi-

cated generally at 1 2 and are connected with

circuit-controlling instruments in the various
stations. In the station or stations between
3= central and the last station on the line are lo-
cated two relays or magnets 3 4, connected
with the line 2 in such manner that when a
receiver is removed from its hook in a station
having such relays, the corresponding relay
40 4 will operate to cause the circuit 2 to be
broken on the side farthest from central to

prevent subscribers on that side from obtain-

ing circuit to central, and at such time the

relays 3 in the stations on the side toward -

45 central will operate to cut out the receivers
thereat, whereby subscribers at such stations
are prevented from listening in. At the last
station on the line or the farthest from cen-
tral, as B, said relays are not required, but

' the relays 3 in the other stations are operated

from such station.
The line 1 leads through all the stations

and is connected with a condenser 5 by a line

6, leading to the secondary coil of an indue-
tion-coil 7, which is connected with a receiver
8 at the corresponding station. A contact 9,
connected with the receiver, and a contact 10,
connected with the primary of said induction-
coil, are adapted to be placed in circuit by

the receiver-hook 11 in well-known manner.

The conductor 12 of the transmitter 13 con-
nects with hook 11 and with line 1 for a local
circult in well-known manner.

The line 2 at station B is connected by a
conductor 2* with the primary of the induc-

tion-coil 7. At the other stations the line 2
connects with the relays 3 as follows: Krom
a binding-post 2" at one station a conductor

9¢ leads o a contact 2° in normal engagement
with the armature of relay 4, which armature
by a conductor 2° connects with relay 3, a
conductor 2' connecting said relay with line
9, leading to post 2" in the next station, and
so on at each station. It will thus be seen
that line 2 is normally closed through the re-
lay 3 in each station having such arelay, and
in station B said line 1s open at 10.

When the receiver in station B'is removed

from its hook, a closed circuit will be estab-
lished from line 1 through 12, 11, 10, primary

of the coil, and 2* to line 2, and thence 1n each
station through 2°, 2¢, 2% relay 3, 2%, and line
9 to central, and contact 15* of jack 15 to the
signaling instrument 14 and battery 16, and
thence through contact 15 of the jack to line
1. A relay 3 when operated from a calling-
station is arranged to break the circuit of its
corresponding receiver or its primary coil as
tollows: The armature of relay 3 is normally
in circuit with a contact 17, that is connected
by a conductor 18 (corresponding to 2* at B)
with the primary of the corresponding coil 7.
The conductor 6., (in stations except B,) con-
nected with the corresponding secondary of
coil 7, has a contact 19, normally in circuit
with a contact 20, carried by and insulated
from the armature of relay 3. Thus when a
relay 3 is energized in a station beyond the
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operating - station its armature breaks

~ or statlons and cuts out the .corresponding

10O

coil and receiver, line 2 remaining closed
from the calling-station to central. It will
be observed that relay 3 in an operating or

calling station does not operate, as the cir-
cult 1n such station from its primary of coil

7 is through relay 4 to line 2 and not through
relay 3 in such station.

The relay 4 in each station is controlled by
the receiver thereat for breaking the circuit
of line 2 on the side farthest from central

‘when such receiver-hook rises, (but at such

time the relay 3 in the operating-station does
not operate.) Thearrangement for this pur-

o pose 1s effected by means of a conductor 4®

20

~armature of relay 4 coacts with the corre-
sponding contact 2 to control the circuit of
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connecting one terminal ot the corresponding
relay 4 with the armature of the associate re-
lay 3, a conductor 4° connecting the opposite
terminal of sald relay 4 with line 2. The

line 2 to the left in the drawing. Thus when
a receiver 1s removed from its hook and cir-
cult 1s closed through the corresponding pri-
mary coill a closed circuit in a station will be
established from line 1 through 12, and hook
11 to the primary coil and through 18, 17,
armature of relay 3 4% relay 4 and 4° to
line 2, and through any intervening stations
to central and through the jack, instrument
14 and battery 16 to line 1, relay 4 at the op-
erating or calling station, thus breaking the
circuit of line 2 to the left in the drawing to
prevent another subscriber on that side from
obtalning a circuit for his receiver.

The operation of my improvement above
described is as follows: Assume that the sub-
scriber at the station farthest on the line from
central, as B, desires to call central. He
raises the receiver from its hook, whereupon

a closed metallic circuit will be established

from line 1 through 12, hook 11, primary of
coll 7, 2% to 2 and to 2°, thence at station (
through 2°, 24, 2%, relay 3, 2%, toline 2, and simi-
larly through stations D and E to the signal-
Ing instrument 14 and battery 16 at central
back to line 1. All the relays 3 thereupon
operate to cut out the coils 7 in stations C, D,
and K, which will remain cut out so long as
the receiver at station B is removed from its
hook. Thesubscribers between station B and
central are thus cut out and cannot reach cen-
tral or listen in. If the subscriber at station
C desires to use the line, he raises his receiver
from 1ts hook and thereupon establishes a

circuit at such station from line 1 through 12

and the primary of 7 to 18, thence through 17,
armature of relay 3, 4% relay 4 and 4° to line
2, thence to station D and thereat through 24,

armature of relay 4, 2° relay 3 and 2f to line

2, and similarly in station E, thence through

instrument 14 and battery 16 at central back
to line 1, whereupon the relay 4 in station C

, the
circult of the coils 7 at 17 19 at such station

nected with line 2 at central.
i scribers’ stations, except the farthest on the
line from central, a switch or push-button 25

27 and with conductor 2° by wire 26
subscriber should desire to call a station
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operates to break the line 2 at 2 on the side
toward station B to cut out the instrument at
that station, and relays 8 in stations D and E
operate to cut out the coils 7 at such stations,
and thereupon all subseribers on the line ex-
cept the calling subscriber are cut out and
cannot listen in. If the subsecriber at station
D or E desires touse theline, operations simi-
lar to that last described ocecur upon the cor-
responding receiver being raised, relay 4 of

the operating-station cutting out the stations

on the side farthest from central and relay 3
at the station on the side toward central cut-
ting out the intervening receiver. When the
recelver 1s removed from the hook nearest
central, as E, only the relay 4 thereat operates

It will be understood that when the op-
erator at central answers a call she places the
plug 21 in jack 15 and breaks the circuit of

battery 16, whereupon the battery 21° of the

plug cord-circuit replaces battery 16. When
a subscriber has finished using a line and
hangs his receiver upon its hook, the line is
broken and the armature of relays 3 4 falls
back to restore the line to the normal condi-

tion.

For permitting one subscriber on a party-
line to communicate with a subscriber on the

same line the following arrangements are pro-
vided: 23 indicates a switch or push-button
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to cut out the stations at the left in the draw-
ing.
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connected with ground 22 and with a strand

24 ot the plug cord-circuit that connects with
the tip 21" of plug 21, which tip is adapted to

engage the spring 15* of jack 15, that is con-
At the sub-

15 connected by conductor 26 with ground at
If a

farther along the line from central than
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his own station, (as E wanting D,) he re-

moves his receiver from its hook, thereby

calling central and operating hisrelay 4., which
breaks the line to D. The operator at cen-
tral will then place plug 21 in jack 15 and as-
certain the desired call. The calling sub-
scriber will then hang his .receiver upon its
hook to give the central operator the line, and
the operator will then call the desired sub-
scriber and close switch 23.  The calling sub-
scriber K will remove his receiver from its
hook and close his switch 25, and thereupon
a circult will be established from battery 21"
through switch 23 and ground 22 to ground
27 at the calling-station E and through 25
26" to 2° and thence through 2 and relay 4 at
the called subscriber’s station D, through 42,
18, the primary of coil 7, hook 11, wire 12,
transmitter 13, back to line 1, and thence to

‘the jack at central and through plug-cord

strand 24" to the battery, thus including the
telephone instruments at D, and the circuit

for the telephone instruments at K will be
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from battery 21" through cord 24, to tip 21*%
of the plug, to spring 15" of the jack and
over line 2to 4°, at &, through relay 4, 4* 17,
18, primary of coil 7, hook 11, and wire 192
and transmitter 13 to line 1, thence back to
central through spring 15” of the jack, sleeve

21 of the plug, strand 24*, and signal 50 back

to battery 21*. There is thus a complete cir-
cutt tor K and D, the lines 1 and 2 belng used
tor It and line 1 and the ground for D. With
the circuit so established the two subseribers
can converse. If a subseriber desires to com-
municate with a subscriber on the line nearer

central, (as D wanting E,) he removes his re-
ceiver, (which cuts out E by the relay 3 at E,) .

and after announcing the call he hangs his re-
cewver on its hook to give central the line.
The operator at central then calls E and closes
switch 23. The subscriber at E then removes
his receiver from its hook, presses his button
25, and the subscriber at D again removes his
receiver from its hook, and a ecircuit similar
to that above described through grounds 22
and 27 for such stations wili be established.
It will be understood that the calling sub-
scriber hangs his receiver back upon its hook
after announcing his call to restore the line,
so that the operator at central can call the de-

~ sired subscriber, and thereafter the calling

30

subscriber takes his receiver from its hook
for conversation with the called subscriber.
It the subscriber at station E desires to com-
municate with the subsecriber at station C, he
removes his receiver from its hook, thereby
calling central, operating his relay 4, which
breaks the line on the side farther from cen-
tral, then announces the call and hangs his
recelver upon its hook, and the operator at
central will call station Cand close switch 23,
as before described. The calling subscriber
K will next remove his receiver from its hook
and close his switch 25, and the circuits for
stations K and C will be as follows: for sta-
tion K, from central over line 1 to station K,
through its transmitter 13, receiver-hook 11,
primary coil 7, through 18, 17, relay 4, wire
4” and back over line 2, to central, (the plug
being 1n the jack at central,) and for station
C the circuit will be from central over line 1,
through the transmitter 18 at (, receiver-
hook 11, primary coil 7, 18, contact 17,through
relay 4 and wire 4" to line 2, thence to 2° at
station D, through contact 2% the armature

and wire 2°, relay 3, 2" and line 2 to I, thence

through 2° 26* switch or button 25, wire 26
to ground 27, and thence to ground 22 at cen-
tral, through switch 23 and the battery to
the plug and jack back to line 1.
cutt for station C includes relay 3 at station
D, the latter causes circuit to be broken at 17
at D, thus cutting out the telephone instru-

ments thereat, and the relay 4 at C breaks the

- line to station A.

)5 .t0 enable central to call substations on a

While any suitable means may be provided

As the cir-

| party-line, T have shown arrangements as fol-

lows, which utilize pulsating currents and pOo-
larized bells: At each station is a relay 30 to
control the circuit of the corresponding bell
or signaling instrument 31. At stations B
and D the contact 30 of relay 80 is con-
nected with ground at 27 through bell 31 by
conductor 33, while in station C the con-

tact 50° 1s connected through bell 31 by con-

ductor 33 with line 1, and in station E con-
tact 30" 1s connected through bell 31 with line
2. Relay 30 in each station is connected at
one terminal by a conductor 32 with contact
10, and the other terminal is connected with
conductor 6, and thus the circuit of the relays
1n stations C, D, and E is controlled by the
corresponding contact 20. At the central of-
ficean alternating-current generator 35 is con-
nected at one pole with line 2 by a conductor
36, and the other pole is connected with line
1 by a conductor 37, having a switch 38,
When switch 38 is closed, an alternating cur-
rent 1s sent on the line, and the armatures 30"
of the relays 30 are all put into vibration,
rapldly making and breaking the circuit. At
central keys 4 ¢ d ¢ are located, correspond Ing
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to stations B C D E, the appropriate contacts

of keys b ¢, being connected by conductors 39
and 40 with line 1, and the appropriate con-
tacts of keys ¢ and ¢ are connected with line

2 by conductors 41 and 42. One side of g
generator 43 1s connected, as by a conductor

44, with contacts of said keys, and the other

sice of the said generator is connected by a
conductor 45 with other contacts of said
Keys. . Appropriate contacts of each of said

keys are also connected with ground at 46

by a conductor 47. When the operator at
central desires to call a subscriber she closes
switch 38 and operates the corresponding key:.
If station B is to be called, the key 4 is to be
operated, whereupon line 1 will be connected
with the negative side of generator 43 and

the positive side of the generator will be con-

nected with ground 46, and thereupon the
bell 31 at said station will operate. If station
Cis to be called, the key ¢ is operated and
the positive side of generator 43 will be
connected with line 1 and the negative side
of the generator with ground 46 and bel] 31
at station C will be operated. If station D is
to be called, the key & will be operated, con-
necting the negative side of generator 43 with
line 2 and the positive side with ground 46,
and by operating key ¢ the positive side of

the generator will be connected with line 9 -
and the negative side with ground 46, with

corresponding operation of the bells at station
D or E. |

While I have illustrated my improvements
as adapted for use in a party-line having fonr
stations, 1t will be obvious that more or less
stations may be used by arranging the parts
and circuits in the manner set forth, and in
such case any suitable system may be provided

95

00

105

J N o

115

120

125

r30

.....
et T



IO

20

30

4

for calline the subscribers, or the calling sys-
tem shown may be utilized with such altera-
tions as may be required—as, for instance,
ringing in two or more stations simultaneously

in well-known manner. A clearing-out signal

is shown at central A as a lamp 50 1n circuit
with strand 24* of the plug cord-circuit.

Having now described my invention, what
I claim 15—

1. A telephone system comprising a pair of
lines leading from a central office for a plu-
rality of substationsand terminating at a sta-
tion, telephone instruments at such stations,
and a relay at a station connected with the
corresponding telephone instruments and with
one of the main lines arranged to break the
cirewit at its station of the station or stations
farther on the line from central upon the clos-
ing of the circuit of the telephone instruments
at the corresponding station.

9. A telephone system comprisinga pair of
lines leading from a central office for a plu-

rality of substations and terminating at a sta-.

tion, telephone instruments at such stations,
and a relay at a station in circuit with a main
line arranged to break the circuit of the tele-
phone instruments at such station upon the
closing of the circuit of the telephone instru-
ments at a station farther on the line from
central.

3. A telephone system comprising a pair of
lines leading from a central office for a plu-

rality of substations and terminating at the
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station farthest from central, telphone 1n-
struments at such stations, a relay at a sta-
tion connected with the corresponding tele-
phone instruments and with one of the main
lines arranged to break the circuit of the sta-
tion or stations farther on the line from cen-
tral upon the closing of the circuit of the
telephone instruments at the corresponding
station., and a relay at said statlon in circult
with amain line arranged to break the circuit
of the telephone instrument at such station
upon the closing of the circuit of the tele-
phone instruments at a station farther on the
line from central.

4. A telephone system comprising a pair of
lines leading from a central office for a plu-
rality of substations and terminating at one
station, telephone instruments at said stations,
and a pair of relays at substations, one of salcl
relays at each of such stations being connected
with one of said lines and arranged to break

the circuit of the telephone instruments there-

at, and the corresponding relay being nor-
mally in circuit with such telephone instru-
ments and arranged to break the circuib of
one of said lines when the corresponding tele-
phone instruments are operated.

5. A telephone system comprising a pair of
lines leading from a central office for a plu-
rality of substations, telephone instruments at

L |

said stations, a pair of relays at the stations

hetween central and the last station on the

775,521

line, one of each pair of relays being nor-
mally in circuit with the induction-coil of the
corresponding telephone 1nstruments and ar-
ranged to break the circuit of one of said
lines on the side farthest from central upon
the corresponding telephone instruments 1n

its substation being operated, the other relays

of such pairs being normally in circuit with
a line and arranged to break the circuit of
the induction-coil 1n a station or stations nearey

central to cut out such coil when the telephone

instruments in a station farther from central

“are operated.
6. A telephone system comprising a pair of

lines leading from a central "office for a plu-
rality of substations, telephone instruments at
such stations, a relay in the main line in cer-
tain of said stations arranged to break the cir-

cuit of the corresponding telephone 1nstru-
ments when current is sent on the line from a
station farther from central, and an associate

relay in such station normally in circuit with
the induction-coil thereat and having means to

econtrol the circuit of the main line to break

such circuit-on the side farther from central
when the corresponding telephone Instruments

are used.

7. A telephone system comprising a palr of
lines leading from a central office for a plu-
rality of substations, telephone Instruments
at such stations, a pair of relays at a substa-
tion, one of which relays is normally in cir-

cnit with the telephone instruments thereat

and with a main line and provided with means
to break such line when the relayis operated to
cut out substations on the side farther from
central, the other relay of the pair being nor-

mally in circuit with such main line and pro-
vided with means to cut out the associate tele-

phone instruments when energized by current
sent on the line from a station tarther from

central.

3. A telephone system comprising a pair of
lines leading from a central office for a plu-

rality of subscribers’ stations, telephone 1n-

struments at such stations, a contact connect-

eod with the telephone instruments at a sta-

tion, a relay normally in circuit with one of
such lines arranged to break the circuit of the
corresponding telephone instruments at such
contact, an associate relay at such station nor-

mally in circuit with the telephone instru-

ments thereat and with said line, and a con-
tact connected with such line at such station
arranced to break the circuit of the line when
«aid second-named relay is energized upon the
corresponding telephone 1mstruments being
used. |

9. A telephone system comprising a pair of
lines leading from a central office for a plu-
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rality of substations, telephone instruments

at such stations, a relay at a station connect-
od with the corresponding telephone instru-
ments and with one of the main lines arranged
to break the circuit of the line for the station
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or stations farther on the line from central
upon the operation of the corresponding tele-
phone instrumentsin a station, a switch atone
of said stations connectee with oround and
with said main line, a switch at central con-
nected with crround and means for connect-
1ng said SWltch Wlth sald main line, whereby
two substations on a party-line may have their
telephone instruments connected in circuit.

10. . A party-line telephone system compris-
ing a central office and substations connected
bV main lines, telephone instruments at such
stations, said lmee terminating and being nor-
mally open at the telephone instruments at
the station farthest from central, and a relay
at a station connected with a main line and
with the telephone instruments thereat and
out of cirenit with the telephone instruments
at a different station arranged to break the
circuit of a line on the side farther from cen-
tral upon the closing of a circuit of the tele-
phone instruments at the corresponding sta-
tion and to restore such line upon the circuit
ot such telephone instruments being broken.

11. A party-line telephonesystem compris-
Ing a central office and substations connected
bV main lines, telephone instruments at such
stations, said lines terminating and being nor-
mally open at the telephone instruments at
the station farthest from central, and a relay
at a station connected with a main line out of
circuit with the telephone instruments at such

station and arranged to break the circuit of
the telephone instruments from the line at

such station upon the closing of the circuit of
the telephone instruments at a station farther
along the line from central and to restore the
circuit of such telephone instruments with the
line upon the breaking of the circuit of the
telephone instruments at said station farther
along the line.

12. A party-line telephone system compris-
ing a central office and substations connected
by main lines that terminate at a station and
connect with a battery at central, telephone
instruments at such stations, and a relay at a
station connected at one termmel with the
telephone instruments thereat and at the other
terminal with a main line and thus with the
battery at central arranged to break the cir-
cuit of the main line when the circuit of the
corresponding telephone instruments are
closed and to restore such circuit when the
circuit of said telephone instrumentsis broken.

18. A party-line telephone system compris-
ing a central office and substations connected
by a pair of lines that terminate at the station
farthest from central, telephone instruments
at such stations, and arelay atastation farther
from central connected with a main line and
normally in circuit with the telephone 1nstru-
ments at a different station and with a battery

!

at central arranged to breakthe circuit of the
telephone instruments from the line at the cor-
responding station upon the closing of the cir-
cuit of the telephone instruments at such dif-
ferent station. |

14. A party-linetelephone system compris-
ing a central office and substations connected
by a pair of lines that terminate at the station

farthest from central, telephone instruments

at such stations and a relay at a station con-
nected with a main line out of circuit with the
telephone instruments at such station and nor-
mally in circuit with the telephone instru-
ments at a different station farther from cen-
tral and with a battery at central arranged to
break thecircuit of the telephoneinstruments
from the line at the corresponding station
upon the closing of the circuit of the tele-
phone instruments at such different station
and to restore the circuit of such telephone in-
etruments with the line upon the breaking of
the circuit of said telephone instruments at
sald different station.

15. A telephone system having a pair of
main lines leading from a central office for a
plurality of substations,telephone instruments
at such stations, one of sald lines being pro-
vided with a contact at a station providing a
normally closed circuit for such line, means
for breaking the circuit of such line on the
side of a station farther on the line from cen-

tral apon the operation of the telephone in-

struments in such station, and a relay at asta-

tion in circult with said line arranged to pre-
vent the telephone instruments in such sta-
tion from being used upon the closing of the
circuit of the telephone instruments at a sta-
tion farther on the line from central, sub-
stantially as described.

16. A telephone system having a pair of
main lines leading from a central office for a
plurality of substations, telephone instru-
ments at such stations, one of said lines being

provided with a contact in each of a number

of such stations providing a normally closed
circuit for such line, means at each of such
number of stationsfor breaking the circuit of
such line on the side of a station farther on
the line from central upon the operation of
the telephone instruments in either of such
substations, and a relev in each of said num-
ber of stations in circuit with said line ar-
ranged to prevent the telephone instruments
in a station or stations from being used when
the telephone instruments at a station farther
on the line from central are operated, sub-
stantially as described.

G. M. CROCKETT.

Witnesses:
T. ¥. BOURNE,
M. HOLLINGSHEAD.
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