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1o all whom it may concern.:

- Beit known that I, Harry G. WEBSTER, a
citizen of the United States, residing at Chi-

~cago, county of Cook, and State of Illinois, |

have invented certain new and useful Im-

provements in Telephone Systems, of which |
the following is a specification. .
My invention relates to telephone ex-

change systems and particularly to so-called
“party line” systems, or those in which a
plurality of substations are connected with a
central exchange by a single circuit,

L'ne object of my invention is to provide
improved means whereby the sional-bell at
any one of a plurality of substations may be
operated without causing the operation of

‘the bells at any of the other stations, in a

structure which is distinguished by economy

- of manufacture and efficiency of operation.
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~ In accordance with the preferred form of

my invention, I provide at one or more of the

substations a polarized relay of relatively
nign resistance and connected from one limb
of the line to ground. If the system be one

m which current for signaling and trans-

mission is furnished from a cenfral source, I
connect the relays to that line limb associ-

ated with the inactive or grounded terminal
if the circuit be one

of the central battery. |
having four stations, polarized relays are
provided for two of the stations, so con-
nected that one will respond to a direct cur-
rent of positive polarity and the other to a
direct current of negative polarity, the other
two stations on the circuit being provided
with the ordinary pulsating bells responding
to 1ntermittent currents of positive and neg-
ative polarity, respectively. The two sta-
tions, which are provided with the polarized
relays, are equipped with the ordinary mae-
neto bell which responds to alternating cur-
rent, and these bells may be of low resist-
ance without a condenser and normally dis-
connected from the line, or may be of high
resistance and normally connected from that

line limb associated with the active terminal

- of the battery through normally closed con-
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tacts of the relays to a condenser and ground.
When low resistance bells are used, the ap-
plication of direct current actuates the relay
at the substation desired, bringing its asso-
ciated bell into association with the line limb
normally connected with the active terminal
of the central battery, while at the same
time that line limb is connected with the

| source of alternating current.

In the case
where high resistance bells and condensers

are used, the connection of the proper direct
current source to one limb of the line oper-
ates the polarized relay to disconneet from
the opposite limb that bell which it is de-
sired shall not be operated.

My invention will be more fully under-
stood irom the accompanying drawings
torming part of this specification, in which—

Figure 1 illustrates my invention in a
structure 1 which the alternating current
bells are normally disconnected from the
line, and Fig. 2 illustrates the modification in
which the alternating current bells are nor-
mally connected with the line.

Like characters of reference refer to corre-
sponding parts in the two figures.

Referring to Fig. 1, the exchange system
generally is of a well known ty
substation A’ is connected to a central office
vattery C by a suitable telephone line A, and
in which substations B/, B2 B2 and B* are
connected to the central battery by the line
B. The equipment at substation A’ is here
shown as comprising an alternating bell b in
serles with a condenser ¢ in bridge of the tel-

| ephone line, and a receiver » and transmitter

¢t m a normally open bridge closed at the
upper contact of the switch-hook %. The
equipment at the substations connected by
line B is the same as that at A’, except with
regard to the signaling apparatus. Stations
57 and B* are provided with pulsating bells
responding to negative and
tions respectively, and these bells are shown
as permanently connected from limb 2 of the
line to ground. Substation B?® is provided
with a polarized relay « responsive to direct

negative current, connected from limb 2 to ¢

ground; the relay contacts control the cir-

| cuit of the grounded alternating current bell

b* and this bell may be, if desired of relatively
low resistance. This bell is normally discon-
nected from the line; but when relay ¢ is en-
ergized by the proper current, the closure of
the relay contacts connects the bell to limb 1
of the line. Station B! is provided with a
similar polarized relay d connected from limb
2 to ground, this relay being responsive to
positive direct current and serving, when
actuated, to connect to limb 1 of the line a
bell 0* similar to 4% Tt will be understood
that the substation equipment of line B is

L equally applicable to line A, a single station

pe in which the 7

positive pulsa- ¢
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being shown at A’ merely for the sake. of

simplieity..

- Assuming that subscriber A’ wishes to
communicate with a substation on line B,

he removes his receiver irom its switeh-hook, .

thus closing circuit through limbs 1 and 2 and
energizing relay 3 to cause the Ulumination
of lamp 4 in the well known manner. Upon
the insertion of the answering plug O, cut-ofi
relay 5 is energized by current fowing irom
battery C through the cord eircuit, and the
relay contacts assume their alternate posi-
tion, thus disconnecting limbs 1 and 2 irom
their normal cirecuit and connecting-them to
the terminals of the spring-jack 6. Current

will then flow from battery C, through the

cord relays 7 and 8 and the line limbs, ener-

- oizine the substation transmitter and pre-
- .
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65 receiver at station B’ be removed while the

vent.ng the illumination of the supervisory
lamp 11. Upon ascertaining that a sub-

seriber, connected with line B, is desired, the

operator tests in the usual way by appiying
the tip of her calling plug P to the sleeve or
test contact of the spring-jack 6 assoclated
with the desired line. 1f the line be busy.or
connected at some other point, current will
flow from battery C, through relay 9 and
strand 16 of the. cord ecircuit already con-
nected, thence through the sleeve of the con-
nected jack to the sleeve ol the tested. jack,
then through the tip of the testing plug,
strand 15, wire 50, armature 20 of relay 9,
contact 51 and through the common test
relay 21 to ground, actuating the armature
of the test relay. This actuation closes a
circuit of battery C through impedance 23
and winding 24 of the operator’s mduction
coil, thus giving the required test indication.

If the line be idle, the operator inserts the
calling plug P into the spring-jack and oper-
ates the proper ringing key to call the sub-
station desired. If station B’ is wanted, she
operates key %’; the operation of the sleeve
lever of this key includes the winding of cut-
off relay 5 in circuit with battery C through
the resistance 25, thus connecting the two
line limbs to the spring-jack terminals, and
the operation of the tip lever of the key con-
nects the negative pulsating generator G* to
limb 2 of the line. A circuit for ringing cur-
rent may then be traced from ground,
through generator G%, strand 15, tip contacts
of the pluz andspring-jack, contactsof relay

5, limb 2 of the line, to ground through re- |

lays @ and d and bells ¥ and 0% Relay d,
being responsive only to positive currents,
will not be actuated. Relay a will be inter-
mittently actuated; but bell 0* being re-
sponsive only to alternating currents which
are not at this time present on limb 1, no
signal results. Bell 0% belng responsive to
positive pulsations only, does not operate,
while bell &’ operates to give the required
signal. It is likewise apparent that if the

b
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bell ¥ is being operated, the consequent con-

nection of the two line limbs will not cause
bells 6 or b* to respond.

to be called, the operator operates ringing
key k* thus establishing the same conditions

“as before, except that limb 2 1s now connect-

ed to the positive pulsating generator " and
bell b* responds. If station B® is desired, the
operator actuates ringing key £°. The op-
eration of the lower lever of this key con-
nects cut-of

fI relay 5 to battery C, through
impedance 26 at contact 28, thus operating

1f substation B?is . |

70

the relay; and at the same time, the ground-
ed alternating generator (G i1s connected to

the sleeve strand 16 of the cord through con-

80

tacts 29 and 28. These circuits serve to

‘maintain the proper energization of relay 5
and to impress alternatine current upon limb

1 of the line. The simultaneous operation

of the tip lever of key /£* connects the nega- 8!

tive terminal of battery C to limb 2 of the

line through resistance 25 and strand 15..

The negative current thus flowing over limbd
2 causes the operation of relay a to connect
its associated bell to limb 1, while relay d and
bells & —b* remain unactuated. Upon the

“connection of bell 0% 1t responds to the alter-

nating current present at this time to give
the required signal, Lell * being in its normal
disconnected condition. If, during this
time, the receiver of any substation be re-

moved, thus connecting the two line limbs,

the alternating current thus impressed upon
limb 2 will flow to ground through the line
limb, strand 15, resistance 25 and battery C

or its associated circuits, this action being

due to the relatively low resistance and 1in-
ductance of 25, as compared with that of the
bells &’—b* and relay ¢, and these latier -
strumentalities are therefore unactuated at
such time. - . |

If substation B* is to be called, the opera-
tor actuates ringing key k%, thus connecting

the positive terminal of battery ' to hmb 2

through resistance 27 and estaklishing a cir-
cuit for limb 1 as before. In this case, bell
bt 1s similarly connected to limb 1 and gives
its required signal, the bells at the other sta-
tions remaining quiet. _ |

After the restoration of the ringing-key,
current will flow from battery C, through re-

[lay 9, strand 16, plug and jack contacts and

relay 5, energizing both relays, thus main-
taining the connection of limbs 1 and 2 to the
spring-jack terminals and causing the itiuwmi-

nation of supervisory lamp 12; and the actu-
‘ation of armature 20 disconnects test relay

21 from tip strand 15 and completes the talk-

ing circuit of the tip strand at contact 52.

When the -subscriber responds, additional
current will flow through relay 9, limbs 1 and

2 of the line, the substation receiver and

transmitter and back through strand 15 and
relay 10, the energization of this latter relay
extinguishing the lamp 12, all in the well
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known manner. When either subscriber

hangs up his receiver, the consequent de-

energization of relay 8 or 10 causes the illu-
mination of the corresponding lamp 11 or 12.
The illumination of both lamps constitutes
the usual disconnect signal; and upon the
removal of the connecting plugs, the appa-
ratus assumes 1ts normal condition.

Lig. 2 differs from iig. 1 in that the ex-
change system illvstrated, instead of Leing

of ‘the type having but two contact-pieces
for the connection terminals or spring-jacts,

is of that type illvstrated and described in
United States Patent No. 647,588, dated
April 17, 1900, of which a detailed descrip-
tion 1s unnecessary, and also differs from ¥ ig.

~1in that the polarized relays, when actuated,
‘serve to disconnect from the cirevit the Lell
which 1s not required to respond, rather than

to connect to the circvit that bell which
should respond. In this figure, at station B?,

~the alternating bell 7® is incltded in series
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witi a condenser and is normally connected
to ground and limb 1 of the line throvgh the

normally closed contacts of the polarized re-
lay @', and a corresponding bell is stmifarly

connected at surstation B* through the con-
tacts of the relay d’—the former relay re-
sponsive to positive currents, and the latter
to negative currents. The bells at stations
B’ and B* are controlled as in the prior dia-
gram, and the operation of key &' or £* ap-

Dpiies a direct earth connection to Hmb 1 of

the line during their operation so that, if a
recelver be removed at such tine, bells 5% or
b* may not respond. If station B2 is to he
called, the operation of ringing-key k% con-
nects the alternating current source to limb
! of the line and connects the negative ter-
minal of battery € to limb 2 throveh the re-
sistance 25. This latter connection operates

relay d’ at sul station B* thus disconnecting

its bell from the circvit, and Lell 53 alone re-
sponds. At the same time, the low resist-
ance connection of limb 2, through resistance
23, prevents a Ialse signal at surstations B’
or 1% should a receiver ke removed during
the progress of ringing. Correspondingly, if
sul station Bti
zey It connects the positive terminal of bat-
tery C' to limb 2 through resistance 27, thes
operating relay ¢’ at sul station B® and dis-
connecting the bell at that station, while bell
b* 1s actuated. '

1t wiil e evident that the several grounds
indicated may ke a common return and that
the several sources of current mayv te com-
rined in a number of ways; also that my in-
vention i1s not limited to a system in which a
central battery is vsed for energizing the suib-
station transmitter. I therefore do not wish
to be limited to that which is shown and de-
scrifed, but alm to cover Ty the following
claims all modifications or alterations of the
Invention. ' '

1s to Ie cailed, the operation of

F e T LY S ——
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What I claim as new and nove! aiid desire

to cover by Letters Patent of the United

States, is:—

1. Asignaling system comprising a central
office, a signaling circtit extending bv two
imis only from central to a plurality of sta-

tions, signal-receiving devices at the stations
associated with one line limb, means con-

trolled over the opposite line limb for con-
trolling the connection of said devices with
their assoclated line limb, other signal re-
celving devices permanently connected to
sald opposite iine limb, and means for cats-
1Ing the operation of said devices.

2. A signaling system comprising a central
office, a signaiing circuit extending by two
Iimis only from central to a pluraiity of sta-
tions, signal-receiving devices at the stations
associated with one line Iimb, means con-
trolied by central! over the opposite line limb
ror controliing the connection of said devices
with thelr associated line iimb, other signal
receiving devices permanentiy connected to
sald opposite iine limb, and means for cats-
Ing tne cperation of said devices.

3. Asignaiing system comprising a central
ofice, a signaling circuit extending Ly two
limks only from central to a piurality of sta-
tions, signal-receiving devices at the stations
associated with one line limb, relays con-
trolled By central over the opposite iine imb

for controiiing the connection of said devices

with their associated line limb, other signal
receiving devices permanently connected to
sald opposite line limb, and means for cas-
ing the operation of said deviees.

4, A signaling system comprising a cen-
tral office, a signaling circuit extending by
two Jimbs only from central to a pluralify of
stations, signal-receiving devices at the sta-
tions associated with one line limb, polarized
relays controlled by central over the oppo-
site Iine imb for controlling the connection
of said devices with their associated line
limb, other signal receiving devices wer-
manently connected to said opposite line
limb, and means for causing the operation of
sald devieces.

5. A signaling system comprising a cen-
tral office, a signaling circuit extending by

two limbs only from central to a plurality of
stations, signal-receiving devices at the sta-
| tlons associated with one line limb, relays

connected with the opposite line limb for
controiling the connection of said devices
with their associated line limb, other signal
receiving devices permanently connected to
sald opposite line limb, and means for cauvs-
ing the operation of said relays and said
devices. -

© 6. A signaling system comprising a cen-
tral office, a signaling circuit extending by
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stations, signal-receiving devices at the sta-
tions associated with one line limb, polarized
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relays connected with the opposite line limb 1

for controlling the connection of said devices

with their associated line limb, other signal

receiving devices permanently connected to
said opposite line limb, and means for caus-

ing the operation of said relays and said

devices. |

7. A signaling system comprising a cen-
tral offlice, a signaling circuit extending by
two limbs only from central to a plurality o1

‘signal-receiving stations, signal-receiving de-
vices at said stations normally disconnected

from said circuit, means controlled by cen-
tral for causing the connection of said de-
vices to sald cireuit, means for causing the
operation of a connected device, other signal
eceiving devices permanently connected to

said circuit, and means for operating said
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other signal receiving devices.

8. A signaling system comprising a cen-
tral oflice, a signaling circuit extending by
two limbs only from central to a plurality of
sional-receiving stations, signal-receiving de-
vices at said stations normally disconnected
from said circuit, means controllied by cen-
tral for causing the connection of a pre-deter-
mined one of said devices with said circutt,
means controlled by central for causing the
operation of the connected device, other sig-
nal receiving devices permanently connected
to said circuit, and means for operating said
other signal receiving devices.

9. A signaling system comprising a cen-
tral office, a signaling circuit extending by
two limbs only from eentral to a plurality of
sicnal-receiving stations, a signal-receiving
device at each of said stations associated
with one line limb but normally disconnected
therefrom, a relay at each of said stations

connected with the opposite line hmb,

means for causing the operation of any pre-
determined one of said relays to connect the
associated device with its line Jimb, means
for actuating the connected device, other sig-
nal receiving devices permanently connected
to said opposite line limb, and means for
operating said other signal recelving devices.

10. A signaling system comprising a cen-
tral office, a signaling circuit extending by
two limbs cnly from central to a plurahity of
signal-receiving stations, a signal-recerving
device at each of said stations associated

with one line limb but normally discon- | _
' connected, other signal recelving devices per-

nected therefrom, a relay at each of said
stations connected with the opposite line
limb, means controlled by central for causing
the operation of any pre-determined one of
said relays to connect the associated device
with its line limb, means controlled by cen-
tral for actuating the connected device, other
signal receiving devices permanently con-
nected to. said opposite line limb, and

means for operating said other signal re-

ceiving devices.

007,662

11. A signaling system comprising a cen-
tral office, a signaling circuit extending by
two limbs only from central to a plurality ot

signal-receiving stations, signal-receiving de-.
vices at two of the stations associated with,

but normally disconnected from one lne
limb, relays at the two said stations con-
nected to the opposite line limb for causing
the connection of the associated one of said
devices with the first-mentioned line hmb,
means for actuating either of said relays
without actuating the other, means for oper-
ating the device thus connected, other signal

recelving devices permanently connected to

said opposite line limb, and means for oper-
ating said other signal receiving devices.
12. A signaling system comprising a cen-

' tral office, a signaling circuit extending by
two limbs only from central to a plurality of
signal-receiving stations, signal-receiving de-

vices at two of the stations associated with,
but normally disconnected from one hne
limb, relays at the two said stations con-

nected to the opposite line limb for causing

the connection of the associated one of said
devices with the first-mentioned line hmb,

one of said relays being responsive to direct
“current of positive sign and the other to direct

current of negative sign, means at the cen-

6
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tral office for supplying positive or negative .

direct current to said opposite line limb and
for supplying signaling current to the hirst-
mentioned line limb, other signal receiving
devices permanently connected to said op-

posite line limb, and means for operating

said other signal receiving devices.

13. A signaling system comprising a cen-

tral office, a signaling circuit extending by
two limbs only from central to a plurality of
sienal-receiving stations, signal-receiving de-

vices at two of the stations associated with,

but normally disconnected from one line
limb, relays at the two said stations con-
nected to the opposite line imb for causing
the connection of the associated one of said
devices with the first-mentioned line limb,
said relays being individually responsive
only to currents of different value, meansat
the central office for supplying to said oppo-
site line limb the proper current to operate
either of said relays and for supplying to
the first-mentioned line limb signaling cur-
rent to operate the signal-receiving device so

manently connected to said opposite line
limb, and means for operating said other sig-
nal receiving devices.

In witness.whereof, 1 hereunto subscribe
my name this 2nd day of July, 19086.

_ "HARRY G. WEBSTER.

Witnesses: '
Gro. K. MUELLER,
H. €. OLMSTEAD.
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