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7o all whom it may concermn:

Be it known that I, WiLLiam W, DEAN, a
citizen of the United States, residing at the
city of St. Louis, in the State of Missouri, have

5 invented a certain new and useful Improve-
ment in Party-Line Telephone Systems, (Case
No.18,) of which the following is a full, clear,
concise, and exact deseription, reference be-
ing had to the accompanying drawing, form-

10 ing a part of this specification.
- For economical reasons it is often desirable
to connect several subscribers’ stations with
the same telephone-line ciréuit. Lines hav-
ing more than one station thereon are gener-
15 ally termed ““party” lines. Tt is especially
desirable when party Ilines are made use of

_ that selective signals should be provided, so
that when a particular subscriber of a line is
to besummoned his bell or signal device alone

20 will be operated. Ieretofore it has been
found convenient and practicable to provide
selective or individual signals for four sta-
tions upon the same metallic circuit. Sys-
tems have also been devised and patented,

25 but, so far as I know, have not gone into use,
in which an indefinite number of subscribers
upon the same line may be individually sig-
naled.

My invention herein is intended to provide

30 selective signals for eight separate subscrib-
ers’ stations placed upon a single metallic cir-
cuit; and my invention primarily relates to
the special apparatus whereby a four-party-

.~ line system such as has been heretofore em-

35 ployed may be adapted for use as a party
line having five, six, seven, or eight stations
thereon. .

In Letters Patent No. 555,725, granted An-
gus 8. Hibbard March 3, 1896, for party-tele-

4o phone-line apparatus, is disclosed a system
whereby selective signals may be transmitted
over a metallic-circuit telephone-line to the
four subseribers’ stations provided thereon.
By the use of my invention one, two, three,

45 or four more subscribers’ stations may be
addedtosucha partyline in such manner that
any one of the five or more subscribers may
be summoned or called from the central of-
fice without disturbing any other of the sub-

;0 seribers.  Inmy system herein the four outer

stations may be provided each with high-re-

sistance signal-receiving bells, for example,
‘“thousand-ohm ringers,” and connected with
the two limbs of the metallic circuit accord-
ing to the system disclosed in the said Hib- 55
bard patent. The additionalsubseribers’sta-
tions which I provide upon such a party line
are distributed thereon between the central
office and the station having the high-resist-
ance ringers, the ringers of the added sta- 60
tions having only a moderate number of turns
or coils upon their magnets, so that they will
not respond to currents of such small volume
as may be sent over the line to operate the
thousand-ohm ringers. . . 65

When it is desired toring the low-resist-
ance bell of any one of the added stations, in
order that the current may be of sufficient
volume I provide means for grounding the
limb of the circuit over which such signal- 70
current of larger volume is required to be
sent, such limb being grounded at a point be-
tween the station to be signaled and the sta-
tions provided with the high-resistance ring-
ers—that is to say, the circuit of the limb is 75
directed to ground, thus forming a circuit of .
low resistance, thereby producing from the
given electromotive force of the source of sig-
naling-current the required volume. ‘Such
grounding is effected by means of relayscon- 8o
nected with the different limbs and adapted
to be operated by a special source of current
located at the central office and preferably
automatically brought into circuit to operate
therelay when the operator presses the proper 8 3
ringing-key. The relays are so connected. .
and arranged that when current is sent over
one limb the relay of that limb will be oper-
ated to ground the other limb—that is to say,
the limb-on which is located the limb with go
which is connected the low-resistance signal-
bell of the station to be called.

I will deseribe my invention as embodied
in a system having party lines each provided
witheightstations. Eachlimb of atelephone- g
circuit will accordingly have the signal-bells
of four different stations connected there-
with, the first two in order from the central
office being of low resistance and the outer
twobeingof high resistance. With eachlimb. 1oo
a relay or electromagnetic circuit grounding
or closing device will be connected, these re-
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lays being located in the limbs between the
high-resistance and the low-resistance bells,
and the relay connected with one limb being
adapted when operated to ground the circuit
of the other limb.

In the accompanying drawing I have illus-
trated diagrammatically a party telephone-
line in connection with a signaling appara-
tus embodying my invention.

Referring to the said diagram, the tele-
phone-line is connected at the central office
with a spring-jack switch a, one limb b being
connected with the body or frame of the jack
and the other limb ¢ of the.metallic circuit
being connected with the spring or movable
lever thereof. The generator or source of
electrical energy d at the central office is
adapted to send current of a given polarity,
and by means of suitable switches or ring-
ing-keys adapted to connect the generntorin
one direction or the other with the different
limbs b ¢ current of the direction desired may
be sent at will over either of the said limbs,
as the proper pole of the generator d is closed
to ground and the other pole closed to the
limb of the circuit over which the signaling-
current is to be sent.

Connected in the manner heretofore em-
ployed in the art I have shown subscribers’
stations 1 2 3 4. At each of these stationsis
provided the usual subscribers’ apparatus—
thatis, a telephone-switch, a telephone-trans-
mitter, and a signal-bell. The signal-bells or
ringers ¢’ ¢* ¢® ¢t of said stations are provided

-with electromagnets having a large number

of turns of fine wire, so as to be adapted to
respond to current of small volume. Bell ¢
of station 1 is connected in a branch leading
from limb b to ground and is adapted to re-
spond to eurrent of a positive or - direction,
as indicated. IBell ¢? is connected in a simi-
lar way with the limb b and is adapted to
respond to current of the opposite or — direc-
tion. Inlikemannerbell¢®is connected with

limb ¢ and is adapted to respond to- cur--

rent or impulses, while bell or ringer ¢! of
station 4 also connects with limb ¢ and is
adapted to respond to electrical impulses of
the negative or — direction. Upon this tele-
phone-line I have added four stations 5 6 and
7 8. The bells ¢° ¢f are included in limb b,
while the bells ¢” % of stations 7and 8 are in-
cluded in limb ¢. Bell €%is polarized to re-
spond to eurrent of | direction, while bell ¢°
is polarized to respond to current of — direc-
tion, and- the same may be said of bell e’and
bell ¢. I preferably place about the coil of
each of these bells a shunt the resistance of
which will be non-inductive, and since the
coil of each bell consists of only a moderate
number of turns of wire they respond only
to current of comnsiderable volume. There-
fore as long as the high resistance of the
bells e’ e* and €® ¢* remain in circuit the; eir-
cuit will be of such high resistance that the
electromotive force of the generator d will not
produce’ current of sufficient volume when
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directed over eitherlimb in either direction to
ring either of the bells of stations 5, 6, 7, and
8. Thus’while stations 5, 6, 7, and 8 have
been added the selective signals as hereto-
fore employed may be sent as desired to sta-
tions 1, 2, 3, and 4 without ringing the bell of
any of the added stations 5, 6, 7, and 8.

I will now describe the circuits and appa-
ratus whereby current of the required vol-
ume and direction may be sent from the gen-
erator d, preferably of pulsating currents, to
operate the bell at station 5, 6, 7, or 8. A
relay f, having its coil of high resistance, is
connected with limb b and adapted to be op-
erated by current from battery g at the cen-
tral office. 'When relay f is thus operated,
the limb ¢ is closed to ground, thus shunt-
ing the resistance of bells of stations 3 and 4.
In a similar manner relay & is connected with
limb ¢ and adapted to be operated in a simi-
lar manner to eloselimb bto ground to shunt
the bells of stations 1 and 2. Thus when
current from battery g is directed over either
of the limbs 0 ¢ the relay of the limb over
which the battery-current is sent will be op-
erated, and thereby the other limb will be
given a path of low resistance to ground—
that is, the resistance of the limb over which it
is desired tosend a signal-current will be di-
minished. Inthismannerthelimbover which
the signaling-current is to be sent to any one
of the stations 5, 6, 7, or 8§ will be put into
such condition as to cause the generator d,
when connected to the limb thus intermedi-
ately grounded, to produce current of the
volume required to ring the bell at the de-
sired station. The relays f and % are notre-
sponsive to the pulsating currents from gen-
erator d.

I preferably arrange the ringing-keys at
the central office so that by one motion the
operator may do all the work necessary to
signal any one of the eight stations on the
line. The ringing-keys 4’ 4% 4° 4* 4% 2% 47 4% cor-
respond, respectively, with stations 1, 2, 3,4,
5,6, 7, and 8 I have found it convenient to
provide each operator, in addition to her
usual telephone outfit, with twelve pairs of
conducting-cords, in each of which is a key
for connecting with one set of eight keys be-
longing particularly to that operator. Ihave
shown in the drawing one such pair of con-
necting-cords, provided with terminal plugs
k k" and having a key &% When plug % is
inserted in the spring-jack, by depressing
key k* limb b will be connected to wire &® of
the set of eight keys, while limb ¢ will be con-
nected to wire k* of the said set of keys. An
ordinary cam-lever key I have found well
suited to be used as key kA

By depressing key ¢ grounded spring ¢ is

connected with the negative pole of the gen-
erator d, while spring /' of key ¢’ is connected
with the 4 pole of the generator. Positive
pulsations from the generator d are thus di-
rected to wire k® and thence, by the connec-
tions shown, or any suitable connections,
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over limb b to ring the bell at station 1.

-‘'When key +? is depressed, it is evident that

pulsations of a negative direction will be di-
rected over said limb, thus operating the bell
at station 2. By depressing key 4° positive
pulsations will be sent over limb ¢ to ring the
bell at station 3, and by depressing key 4
negative pulsations will be sent over said
limb ¢ to operate the bell at station 4.
Coming now to keys ¢, 45, 77, and & it will
be seen that they respectively contain parts
corresponding to keys ¢/, 4%, 2%, and 4. Said
keys are provided with special battery-con-
tacts m® m® m’ mS, which contacts are con-
nected with battery ¢ as the keys are de-
pressed. Thus when key 4° is depressed im-
pulses of a positive direction are thrown upon
limb b, while at the same time current from
battery g,by means of conneection m?,is thrown
upon the other limbe. This battery-current
is adapted to flow through the coil of relay A,

thus bringing said relay into operation and

causing its lever to close upon contact 22, con-
nected with limb . Thus by depressing key
4% positive signaling-pulsations are sent over
limb ., while at the same time said limb b is
closed to ground at contact n of the relay by
the action of the battery-current, which by
the same movement of the key ¢ is directed
through relay h. Key ®serves tosend nega-
tive pulsationsoverlimbb, the battery g being
at the same time closed to limb c to operate
the relay h. By depressing key " positive
pulsations are sent over limb ¢, while battery-
current is closed at contact m® and directed
over limb b to operate relay f and thus ground
limbecat o. Xey1® operatesinasimilar man-
ner when depressed, sending negative signal-
ing-pulsations over limb ¢, current from bat-
tery g being directed at contact m3overlimb
b to close limb ¢ to ground at contact o of the
relay, as described with respect to key 4.
Thus by means of key ° pulsations of the re-
quired volume and direction may be directed
over limb b to operate the bell at station 5.
In like manner by depressing key #° the bell

‘at station 6 will be rung, while key 47 will

ring the bell at station 7, and key 5 will ring
the bell at station 8, =

I do not deem it necessary to further de-
scribe in detail the system to which my in-
vention appertains, nor do I consider it nec-
essary to illustrate in detail the construction
of the apparatus.

Thehigh-resistance signal-bellse’, 2, €2, and
et of stations 1, 2, 3, and 4 may be considered
as constituting the outer group or high-re-
sistance group of bells, and by “outer” group
or “ high-resistance” group of bells I mean to
designate signal-receiving devices, though
the number might be less than four, included
in high-resistance branches connected with
one or both of thelimbs b ¢, but ordinarily it
will be found best when my invention is ap-
plied to telephone-exchange systems to pro-
videfoursuch bells,two for eachlimb,adapted

each to respond to pulsations of different di-

rection. In like manner the bells ¢, ¢, ¢,
and ¢° of stations 5, 6,7, and 8 may be desig-
nated as the ‘‘low-resistance’’ group of bells,
and as I shall use the term ‘“‘low-resistance”
group in the claims I shall mean magneto-
bells or electromagnetic signal devices,though
the number may be less than four, connected
in a circuit extending to a group of high-re-
sistance signal-receiving devices.

It should be observed that the auxiliary.

battery ¢ is of opposite polarity to the bat-
tery ¢’. Otherwise the two relays f and %
would be held down during the conversation
by current from the talking-battery g’. Re-
lays fand 7, are polarized so as to respond to
battery g only. This arrangement is neces-
sary when my party-line system herein de-
scribed is applied to the common battery
system illustrated herein, which issimilar to
that shown in my Patent No. 541,077, issued
June 18, 1895.

Though I have shown my invention as used
in connection with a centralized batiery sys-
tem it is evident that it admits of wide and
varied application wherever it is desired to
make use of party lines. ‘

Having thus described my invention, T
claim as new and desire to secure by Letters
Patent— '

1. The Combination with an electric cireuit
consisting of two limbs or sides adapted to be
formed into a metallic circuit, of a group of
high-resistance signal-bells connected with
the outer portion of said ecircuit, an inner
group of low-resistance signal-bells included
in said cireuit, relays, one for each limb, con-
nected between said groups and each when
operated acting to diminish the resistance of
the other limb, means for sending pulsating
current of either polarity over either of said
limbs, and means for at the same time direct-
ing battery-current over the limb correspond-
ing to that over which the signaling or pul-
sating current is being sent, to operate the
proper relay, whereby either bell of the low-
resistance group may be operated without
ringing any other bell of either of the groups.

2. Ina party telephone-line,the combination
with two metallic limbs extending from the
telephone-exchange through five substations,
four of said substations being provided with
low-resistance signal devices, two of said low-
resistance devices of opposite polarity heing
connected with each limb of the metallic cir:
cuit, while the fifth substation is provided
withahigh-resistance signal device connected
with said line, a source of signaling-current
adapted to be included in circuit with ‘said
signal devices, relay switching mechanism
adapted to shunt or exclude said high-resist-
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ance signal device from the path of said cur- -

rent, a source of electricity and switching
mechanism at the exchange for including said
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source of electrieity in circuit with the afore-- =

said relay switching mechanism and for di-
recting signaling-current of the proper polar-
ity over either of the metallic limbs of said
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line to actuate the selected low-resistance sig-
nal device, substantially as described.

3. Inapartytelephone-line,the combination
with two metallic limbs adapted to be formed
into a metallic circuit, of a high-resistance
bell connected with the outer portion of said
circuit, an inner group of low-resistance posi-
tively and negatively polarized bells asso-
ciated with the limbs of said cireuit, a source
of signaling-current adapted to be included
in circuit with said bells, relays, one for each
line, adapted to exclude or shunt said high-
resistance bell from the path of said current,
a source of electricity adapted to be included
in eirenit with said relays, means for sending
current of the proper polarity over said lines
to ring the bell of the selected station, and
means for closing circuit through the relay
connected to the limb companion to the limb
over-which signaling-current is being sent to
remove or shunt the high-resistance bell from
the path of said signaling-current, substan-
tially as deseribed.

4. In a telephone system, the combination
with a party telephone-line extending from
the central office through five substations,
four of said substations being provided with
low-resistance signal devices, two of said low-
resistance signal devices beingof one polarity,
while the other twoare of an opposite polarity,

.the fifth substation being provided with a

high-resistance signal device, a source of sig-

naling-current adapted to be included in eir-
cuit with said signal devices, meansforshunt-
ingorexcludingsaid high-resistancesignaling
device controlled at the central office and
switeching mechanism adapted to direct cur-
rent of the proper polarity over said line to
actuate the selected low-resistance signal de-
vice, substantially as desecribed.

5. In a telephone system, the combination
of a party telephone-line extending from a
central office to two substations, with an indi-
cating devicelocated at one substation, an in-
dicating device of comparatively high resist-
ance located at the other substation, said

signaling devices being normally included in

series with the telephone-line, a source of sig-
naling-current, means at the central office
for including said signaling-current in series
with said telephone-line and signaling de-
vices, a relay connected with said line adapt-
ed to establish a shunt about said high-re-
sistance signal device, a source of current,
and means at the central office adapted to
include the same in circuit with said relay,
substantially as described. :

In witness whereof I hereunto subseribe my
name this 16th day of September, A. D. 1896.

WILLIAM W. DEAN.

Witnesses:
GEORGE P. BARTON,
GEORGE L. CRAGG.
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