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To all whmﬁ 7 7%@7/ CONCETT.:
Be it known that I, CHARLES B. SMITH, q

“citizen of the United Statesﬁ remdmcr in New
York city, borough of Manhattan, “State of

New York, have chntcd certain new and
useful Imprcvcmcnts in Teléphone Systems,

- of which the following is a specification.
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~ sign on said lines and other such instruments
are normally out of circuit with said lines and
‘adapted to be thrown in circuit therewith,
and in conjunction with such lines and instru-.
“ments 1 provide a separate circult leading
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‘My invention relates to improvements in |

what are commonly called ‘‘telephone party-
lines,” and more particularly to that class of

party-lin’cq in which a plurality ot subscribers
~are connected with two wires leading from |
over each of which currents ot dif-
ferent sign are sent to operate a call in a de-
sired station; and the object of my invention

18 to provide improved means whereby a rela-

tively large number of subscribers can be |
called over the same pair of lines.

In carrying out my invention I utilize a
pair of lines with which a plurality of sub-

seribers’ calling instruments are associated,

some of which are adapted to be directly op-
erated, respectively, by currents of opposite

from central through the subseribers’stations,
circuit, said relays being arranged in sets or
series in such manner that one set or series

sign to cut out one set of call-bells from the
telephone-lines, another set by current of

positive sign, and still another set by current

of negative sign to connect the desired series
of call bells w1th the telephone lines..
provide at the central off

will operate to throw in ecircuit with the tele-

phone-lines the corresponding set or series of

~calling lnstrumcnts while at the same time

‘operating the series of non-polarized relays

to cut out the corresponding calling instru-

|

T also
ce means thrcby-a,
carrent of positive or negative sign may be
- sent over the selector-conductor, the arrange-
- ments being such thatif a current of positive|
- sign 1s tr ansmltted the appropriate relays

negative swn over the selcctcr lmc corre-

SpOIldlIlO‘ rclays will operate to throw in cir-
‘cuit with the telephone-lines the correspond-

ing calling instruments and also at the same

| time operating tle non-polarized relays to

cut out the ccrrcspcndmo* call-bells. By this

‘means any series of calling 1nstrumcnt% may
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be readily selected and placcd in condition -

for operation, and then the appropriate cur-

rent may be sent over the telephone-lines in

well-known manner to produce a call at the
By pretference 1 also utilize

desired station.
lock-out dcwccs at the various subseribers’

stations to prevent a subscmbcl from placing
his telephone instruments in circuit Wlth the

telephone-lines if said lines are in use.
My invention also contemplates various de-

taﬂs of improvement that will be more fully
hereinafter set forth and then pcmted out m

the claims. -
Reference is to be had to the acccmpa,nymﬁ'

drawings, forming part hereof, wherein—
- Figure 1 is a dlaﬁra,mmatlc view of a tele-

phonc system cmbcdvmo' my 1mpr0vcme.nts
Fig. 2 is asimilar view of a plug-cord circuit,

and Fig: 3 1s a similar view of a pluﬂ‘-circuit .
and sw1tchcs adapted for use in selecting the -
desired series of subscribers and callmcr the

_ | desired subscriber of said series.
and in the stations I provide relays adapted |

to be operated by current. over the separate.

In the accompanying drawings, 1 2 1ndlcatc
a palr of telephone-lines leadmo*trom a central
station A, at which station I have indicated

two J&Ck% a b, both wires bcmo’ in normal con-
nection with thc appropriate contacts ot both .
Jacks.
1n normal engagement and the contact ¢° leads

At the jack ¢ the contacts o' a are

by a conductor through an mdlcator or drcp
¢ and battery d to O'rmmd ¢.. The contact o'

s connected with the contactd’ of jack b, which
contact is in normal engagement Wlth a con-
| T'he line 2 at
central leads to a contact 5% that is in normal
engagement with a contact & connected by
,conductcr 0° with a contact or frame ¢

tact 5%, connected with lmc 1.

jack «.
connected with a-selector line or conductor 3,

‘that leads through the stations associated wﬂah N

lines 1 2. The stations on a party-line are

arranged in series, as BB B*B*and CC' ¢
. 50 ments,' and likewise by sending a current cd: | C° a,nd D D’ D DY,

At said stations are re-

> of
The contact or frame 5° of jack b is .
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lays 4 5 6, one in each station connected with
line 3 and with ground. The calling instru-
ments of the various stations are connected
with ground, and at one series of stations,
B B’ B® B’, the call-bells are normally con-
nected with the lines 1 or 2, in the example
shown the bells of stations B B’ being nor-
mally connected with line 2 and the bells of
stations B* B’ normally connected with the
line 1, the relays 4 being adapted to break
the circuit of said call-bells. The magnets ot
the relays 4 are adapted to be operated by
current of either positive or negative sign.
The call-bells of the other series of stations
are normally out of circuit with the lines 1 2:
but the relays 5 6 of such stations are adapted
to close the circuits of the corresponding call-
bells.  One series of relays, as 5, are polar-
ized for a current of one sign—say plus —and
the relays 6 are polarized for a current of OP-
posite sign, as indicated in Fig. 1. A plu-
rality of call-bells of each such series are ar-

‘ranged to be thrown in circuit with line 1 and

the others in circuit with line 2, in the ex-
ample illustrated the bells of stations (0 (Y

and D D’ being adapted to be thrown in cir-

cuilt with line 2 and the bells of station C* (®
and D* D° adapted to be thrown in circuit
with line 1. As the call-bells of stations B
B" B B’ are normally in circuit to eround
over the lines 1 2, as in the well-known four-

station party-line, it is merely necessary to

throw an appropriate current of the desired
sign_upon the line 1 or 2 to operate the de-
sired bell in such series. When, however, it
1s desired to call a subscriber who is located

in a different series, current of the desired
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sign will first be thrown upon line 3 to place
the call-bells of the desired series in cir-
cuit with lines 1 2.  For instance, if a station
in the series C C° is desired current of, say,
positive sign will first be thrown upon line 8,
whereupon it will cause the relays of such se-

ries of stations to close the circuit for the cor-

responding call-bells and also cause the series
of non-polarized relays to cut off their call-
bells from lines 1 2, and then current of proper
sign will be thrown upon line 1 or 2, as the
case may be, to produce a call, and likewise
1T a subscriber is desired in a series of stations
D D’ current of minus sign will first be thrown
on line 3 to cause the relays 6 of such series to
close the circuits of such call-bells and relays
4 to cut off their call-bells from lines 1 2, and

then the proper current will be thrown upon

lines 1 or 2, as shown. The call-bells of the

different series are indicated as adapted to be

operated over line 1 or 2 by current of plus
Or Mminus sign.
Lo prevent a subscriber from placing his

telephone instrument in circuit with the tele-

phone-line, if the same is in use, I have shown
i Kig. 1 lock-out devices arranged as fol-
lows: The hook or lever 10 of receiver 11 is
connected with line 1 and the receiver is con-
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nected with line 2 and with a contact 12. adapt-
ed to be engaged or placed in eireuit with
hook or lever 10. A contact 13 is normally

out of engagement with hook 10 and is adapt-

ed to be temporarily engaged thereby as the
recelver 1s lifted from the hoolk, and said con-
tact 1s connected to ground by wire 14, which
includes a magnet 15. The magnet 15 is
adapted to operate a lock or lever 16, that is
shown provided with a detent 16* lying nor-
mally in the path of a pin or projection 10* of
hook 10, thereby normally keeping said hool
trom engagement or making circuit with con-
tact 12. The circuit for magnet 15 leads from
ground through 13 10 1 and the jacks at cen-
tral through drop ¢ and battery  to oround ¢.
It the line is not in use, when the receiver 11
is lifted from its hook the latter will close the
circuit of magnet 15 at 13 as the hook passes
the latter, and said magnet will operate the
detent 16" to allow the hook to close the tele-
phone-circuit at 12; but if the line is in use
owling to a plug being in jack « at central the
circuit for magnet 15 will be broken, and thus
the detent 16 will prevent hoolk 10 from clos-
ing the telephone-circuit and a subscriber will
be locked out or prevented from usi ng the
telephone-line. As the lock-out devices in
all the stations shown in Fig. 1 may be simi-
lar to that just described, I have deemed it
necessary to illustrate but one.

In FKig. 2 T have shown a plug cord-cir-
cuit, (marked generally F.) The battery 7 is
bridged between the strands of said cord.
The tip /' is adapted to engage the contact
@ of jack a to break the circuit to oround ¢
and establish circuit with line 1, and the
sleeve 7~ 1s adapted to establish circuit throy oh
contacts @’ of jack « to line 2.

While any suitable means may be provided
for throwing the appropriate current upon
the telephone-lines and upon line 8 to accom-
plish the selecting and calling of a desired
subscriber, I have shown a plug-circuit for the
purpose, arranged as follows: Thetip ¢ of a
plug G 1s adapted to engage the contact 4 of
the jack 4 to establish circunit with line 1. and
said tip is connected by a line ¢ with an an-
nunciator or drop H, which is connected to a
contact 20, normally engaging a contact 21, a
corresponding contact 22, normally engaging
a contact 23, that 1s connected with ground 24,
a push-button or the like 25 being adapted to
simultaneously operate contacts 21 and 99.
The sleeve ¢* of plug G is adapted to engage
contact 0” of jack b, and the sleeve ¢ of plug (3
1s adapted to engage contact or frame 4" of
jack 0, so that a current of either sign may
be passed over line 8. The arrangements for
throwing currents upon the lines in conjunc-

tion with plug G are shown as follows: The

contact 21 leads by a conductor 26 to a con-
tact 27 in normal engagement with a contact
23, that leads by a conductor 29 to a contact,
30, 1n normal engagement with a contact 31,
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connected by a,: conductor 32 to oneside of |

battery I, as to the negative pole, and a con-
ductor 33 leads from the opposite pole of said

battery to a contact 34 in normal engagement

with a contact 35, connected by a conductor
36 with a contact 37, In normal engagement

“with a contact 38, that is connected by a con-
ductor 39 with contact 929.
-adapted to engage a contact 28% leading to
oround, and contect 34 1s hkew1se edapted to

Contact 28 1is

engage a contact 34*, leading to ground. A
push bntton or the like 25" is adepted to op-

~erate contacts 28 and 37, and a push-button

- a contact 31% also connected with condnctor '-
40. The norial circuit through these con- |
tacts is such that when plug Gr 15 in Jack b a
signal may be produced in the annuneciator or
_ drcp H at central when a called snbscrlber |

lifts his receiver 11 from its hook, as in such | contacts connected with line 53 are to be ¢on-

nected to ground,.as « v 2, respectively, and
Cthe 51m11er contects that are connected Wlth
line 52 are to be connected to ﬁ'round aﬁ 1y
‘respectively, as in Fig. 8. .
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25" is adapted to operate contacts 81 and 34.

Contact 37 1s adapted to engage a contact 37°,
connected with a condnctor 40, that leads to
sleeve ¢° and contact 81 is adapted to engage

cases the circuit passes overline 1 from oround.

at the subseriber’s station, through tip ¢ and

Iine ¢’ ,to the drop Hand th_ence to the lines and
~contacts connected with battery I to ground.|
at 24.  When push-button 251s operated, cur- |

rent from battery I will be cutfrom the line.

When a curvent of one sign—say plus—is to
“be sent over line 3, the push-button 25 is op-

erated, (plug G be1n0' in jack &,) whereupon
cireuit will be broken at 97,98 and 37 38 and

established at 28 28" and 87 87* respectively,

whereupon circuit will be estabhshed from
oground through 28* 28 to the negative pole of

_the battery I end thence from the positive
pole of the battery throutrh 37 and 37* and |
over line 40, sleeve ¢°, contact 5° of jack 5,

and line 3 end thence through the rela,vs

‘whereupon relays 4 and 5 W]ll operate to cut

out the call-bells of stations B B® and close

the circuits of the call-bells in stations C C°
In connection with the telephcne—lmee 1 2.
If a current of negative sign is to be passed

over line 3, push- button 25° will be operated,

breakmfr circuit at 34 85 and 380 31 and clcs-'
ing circuit at 34 34" and 31 31*, whereupon

c1rcn1t will be  established from oround,

through 34 and 38, to the positive pole of bet-”
tery I and thence from the- neo'atlve pole-

through 32 31 31* and line 40, Ieleeve g°, and
contact 4° over line 8 and through the relavs |

whereupon relays 4 and 6 will operate to cut

out the bells at stations B B2 and close the cir-

- cuits of the call-bells -in- stations D D? with

00
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lines 1 2. To operate the desired call-bell in

any of the series of stations, I have provided

arrangements as follows: 1 pretembly utilize

a generator J, producing a pulsating current.
from the positive and negative poles of whlch
generator lead conductors 44 45, past ring-

1ng-keys 54 55 56, respectively, aescclated

with the several series of stations. The con-
ductors 44 45 connect- with contacts 46 47 48

engagement w1th conta,cts 47* 49* 512,

53 leads to tip g. A key 54 55 56 is arranged

station, and all the keys are respectively con-
to ground—as, for instance, the contacts 46*

47 and 48* 49° and 50° 51° of adjacent sets of

station' B is to be called, whose bell is indi-
cated as responding to a current of positive

over line 2.
1 to stations B or B®, key 54, corresponding-

o

49 50 51, respectively. The series of 'stations '
B B?® have series of pairs of such contacts at

central as 46 47, the series of stations C C?

have pairs of contacts as 48 49, and the series
of stations D D® have pairs of ccntacts 50 51,

70,
the contacts 46, 48, and 50 being normnlly

{ out of enﬂ"acrernent with contacts 46* 48* 50*

and contacts 47 49, and 51 normally out of
The
pairs of contacts 46° 47° and 48 49* and 50°

75
51* alternately are conmected with conduc-

tors 52 and 53, as 1n Fig. 3. The conductor

52 leads to sleeve g° of pluo' G- and conductor

for each pair of contacts corresponding to a So

nected by any suitable connection with the
buttons 25 25* 25°, respectively, to operate
the latter simultaneously with the former.

ertain of the contacts are to be connected

9.5-

With the arrangement shown in Flﬁ' 3 if
1t is desired to. call a station in the series B B?
one of the keys 54 will be operated. If the

L

sign, the first button 54 at the. left in Fig. 3
w111 be operated, whereupon circuit to crrcund

x will: be closed and the circuit will be from 100

2 through 47* 47 and over 45 to the negative
pole of generator J, thence from the poeltwe
pole ovel ccndnctor 44 through 46 46" 52,

sleeve g* (plug G being in J&Cl{ b) to contact
-’ thence over line 2 thronwh the bell at B to 105 -
-crrcnnd If a bell of the series of stations B

B"_ which responds to a current of opposite

polarity, is to be opereted—sey in station B—
thenext key 54 to the rightin Fig. 3 will be op-
-erated, whereupon current of- negative sign 110
1 will be sent as follows: from Urcund 7% thrcnﬂ"h

46* of that key to ccndnctcr 44 and the posi-
‘tive pole of generator J, thence from the nega-
{"five pole over ccnductor 45 and through con-
tacts 47 47* of that key to.conductor 02 and 115

thence to ground at B’, as before descrlbed
If currentis to be sent.over hne

to that station, will be opera,ted to send the

‘appropriate current over a circuit in the main 120
substantially similar to that before described,

‘as will be re&dﬂv understood. Likewise ifa .
‘station in a series C C*or D D®is to be called

the appropriate key 55 or 56 will be operated,

sending current in manner eubsta,ntmlly simi- 125
Jar to that above described. It will be under-
stood,

“ated ‘rhe bnttcn 25 will also be operated to cut -

however, that when a key 54 is oper-

battery 1 from line 3, but that when akey 55

-or 56 is operated the button 25* or 25 will 130
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also be operated to throw a current of appro-
priate sign on line 3 to first cut out the bells
at stations B B’ and to place in circuit with
lines 1 and 2 the call-bells of either the series
C C° or D D’ so that current from generator
J can traverse line 1 or 2, according to which
of the keys 55 or 56 is operated. Thus it will
be seen that by merely placing plug G in jack
b and operating the appropriate key 54 or 55
or 56 the desired subscriber on a party-line
can be called. |

1t will be understood that by the use of se-
lector-line 3 and the relays I am enabled to
imncrease the number of stations on a party-
line of two wires over the well-known num-
ber of four stations, as the series B B2

I do not limit my invention to the details
shown and described, as they may be varied
without departing from the spirit thereof.

Having now described my invention, what
Ieclaim 18—

1. A telephone system comprising a central
office, telephone-lines leading therefrom, a se-
ries of calling instruments normally in circuit
with said lines, a series of calling instruments
normally out of circuit therewith, and means
controlled by central for cutting the first-
mentioned series of instruments out of circuit

‘with said lines and for cutting in circuit there-

with the second-mentioned series of instru-
ments, substantially as described.

2. A telephone system comprising a central
office, telephone-lines, a series of calling in-
struments normally in circuit with said lines
and two series of calling instruments normally
out of circuit with s&ud lines, and means for
cutting out of circuit with said lines the first-
mentioned series of instruments and simulta-
neously cutting in circuit with said lines either
of the second- menmoned series of instruments,

substantially as described.

3. A telephone system comprising a central
office, telephone- lines, a series of calling in-
struments normally in circult with said lmes.}
relays for breaking the circuit of said instru-
ments, two series of calling instruments nor-
mally out of circuit with said lines, relays for
cutting 1n circuit with said lines said last-
mentioned Instruments, the relays of one of
the last-mentioned series being polarized to
operate by a current of one sien and the re-
lays of the other of such series polarized to
operate by a current of opposite sign, a sepa-
rate circuit for said relays, and means for
throwing the appropriate current upon said
circuit, substantially as described.

4. A telephone system comprising a central
office, telephone—lines a series of calling in-

“struments normally in circuit therew1th re-

lays for breaking the circuit of said mstru-
ments, two series of calling instruments nor-
mally out of circuit with said lines, relayvs for
cutting in circuit with said lines said last-
mentioned series of instruments, the relays of

one of the last-mentioned series being polar-
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1zed to operate by a current of one sign and

the relays of the other of such seriecs heing
polarized to operate by a current of opposite
sign, a separate circuit for said relays, a jack
asqoemted with the telephone-lines and with
sald circuit, and a plug-circuit havine a bat-
tery and switches to throw current of cither
sign upon the relay-circuit and also having a
generator and keys for throwing appropriate
current on the telephone-lines to operate the
calling instruments,substantially asdescribed.

5. A telephone system comprising tele-
phone-lines,aseriesof calling instruments nor-
mally in circuit therewith, relays for break-
ing the circuit of sald instruments, two series
of calling instruments normally out of cir-
cutt with said lines, relays for cutting in cir-
cult with said lines said last-mentioned se-
ries of instruments, the relays of one of the
last-mentioned series being polarized to op-
erate by a current of one sign and the relays
of the other of such series being polarized to
operate by a current of opposite sign, a sepa-
rate circuit for said relays, a jaclk associated
with the telephone-lines and with the relay-
circuit, and a plug-cord circuit having a bat-
tery and switches to throw a current of either
sign upon sald relay-circuit and also having a
generator and keys arranged in series corre-
sponding to the series of stations, each series
of keys being arranged to operate the appro-
priate switches associated with the battery.
one series of keys serving to operate switches

to break the battery-circuit and also direct

current of proper sign upon the telephone-
lines, another series of keys being arranged
to operate switches to throw current of one
sign from the battery upon the relay-cireuit
and current of one sign from the generator
on the telephone-lines, and the other series of
keys being arranged to operate switches to
throw current of opposite sign on the first-
mentioned circult and to throw ecurrent of
proper sign on the telephone-lines, substan-
tially as described.

6. A telephone system comprising tele-
phone-lines,aseriesof calling instruments nor-
mally in circuit therewith, relays for break-
ing the circuit of said instruments, two series
of calling instruments normally out of cir-
cult with said lines, relays for cutting in cir-
cult with said lines said last-mentioned sc-
ries of instruments, the relays of one of the
last-mentioned series being polarized to op-
erate by a current of one sign and the relays
of the other of such series being polarized to
operate by a current of opposite sign, a sepi-
rate circuit for said relays, a jack associated
with the telephone-lines and with the relay-
circult, and a plug-cord circuit having a branch
including an annunciator and a battery and
normally leading to ground, contacts in said
branch to break the ground-circuit and other
contacts 1n said branch arranged in sets adapt-
ed to be connected to ground, one sct being
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“arranged to cause current of one sign to flow
~from said battery over the relay-circuit and

- the other set arranged to direct current of

1O

ﬁrst—mentloned series of Instruments and si-
multaneously cutting in circuit with said

opposite sign over seld cu'cult substantially
as deeerlbed “ -

7. A telephohe system compmsm@ 3 centt'a,l |
office, telephone-hnee a series of calling in-

struments normally in circuit with said lmes

and two series of calling instruments nor-

mally out of circuit with seld lines, and means
for cutting out of elreult with sald lines the

lines either of the seeond mentioned series of
instruments, a jack associated with said tele-

phone-lines and a plug-cord circuit having a
- generator, a series of keys and contacts con- |

. trolhnw the c¢ircuit of said generator, the con-

20
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tacts of palrs of said kﬂys being adepted to-

cause current of different signs to pass from
said generator over the telephone—lmes sub-

stentlelly as described.

8. A telephone system comprising tele-
phone- -lines, a series of calling instruments’|
normally in circuit therewith, relevs for break- -
ing the circuit of said mstruments two series
_ .ef calling instruments normally out of ecir-

cuit with said lines, relays for cutting in cir-
cult with said lines said last- mentioned se-
ries of 1nstruments, the relays of one of the
last-mentioned series being polarized to op-

erate by a current of one sign and the relays
of the other of such series bemo‘ polarized to
- operate by a current of opposite sign, a sep-
-arate circuit for said relays, a jack essoclated'
- with said telephone-lines and with the relay-
circuit, and a plug-cord circuit having a gen-
~ erator and series of keys and contacts con-

trolling the circuit of said generator, the con-
tacts of pairs of said keys being adapted to
cause current of different signs to pass from
said generator over the telephone lmes, sub-

stentlelly as described.

45

9. A telephone system comprising a central

oifice, telephone-lines leading therefrom, a se-

. ries e_‘[ calling instruments normelly in CII'CLllt

with one of se:td lines, a series of calling in-

struments normally out of circuit with e‘ne_ of |
said lines, and means controlled by central for
50 cutting the first-mentioned series of instru- |

3

-ments out of circuit with their line and for

cutting the second-mentioned series of 1nstru—
ments into circuit with their line.

10. A telephone system comprising a cen—-" "

tral office, telephone- lines leading therefrom,

“a series of calling Instruments nermelly 1n cir-.

cult with said lmes a series of calling instru-

55

ments normelly out of c¢ircuit with one of said

lines, and means controlled bV central for cut~,
ting the ﬁrst—mentloned series of instruments
out of circuit with their lines and for cutting
| 'the second-mentioned series of mett uments

into circuit with their line. |
11. A telephone system comprising a cen-

“tral office, telephone-lines leading therefrom,

60

a series of calling instruments normel]y in cir- .

cmt with one of smd lines, two series of call-

ing instruments norma,lly out of circuit with

sa,ld lines, end means for cutting the first-
mentloned series of instruments out of circuit

with their line and cutting in circuit with said

lines either of the seeond mentloned serles of

‘instruments.

12. A telephone svstem eompusmo* a cen-
tral office, a plurality of telephone-lines lead-

1ng therefrom, two series of calling instru-
ments respectwely normally out of circult
‘with said lines, 4 line provided with relaysar-

ranged to close the circuit of said instruments
w1th their respective lines, and means at cen-
tral to cause said relays to elose the circuits of

either series of said instruments Wlth their re-

spective line as desired.

'18. A telephone system comprising & cen-

tral ofiee telephone-lines leading therefrom,
a series of calling instruments normally In clir-

ments normally out of circuit therew1th a
line provided with relays to control the cir-
cuits of said instruments, and means at cen-

mentioned Serles of instruments out of circuit

| with their lines and to cut the second - men-
tioned series of 1nstruments 11:1 elremt Wlﬂll

their hnes .
' _ OH_AS. B. SMITH.
Wltnesses o o
T. K. BOURNE
- M. MaxNING.
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cult with ea,ld llnes a series of calling instru-

.90
tral for causing said releys to cut the first-
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